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PREFACE

A SELECTED BIBLIOGRAPHY on Heavy Water. Tritiated

Water and Hydrogen Isotopes is presented herewith. This

bibliography covers the period 1981 - 1992 and is in continuation

to our Division's earlier report BARC - 1192 (1983). The sources

of information for this compilation are Chemical Abstracts, INIS

Atomindex and also some scattered search through Journals and

Reports available in our library. No claim is made towards

exhaustiveness of this bibliography eventhough sincere attempts

have been made for a wide coverage. We will be grateful to

receive any information regarding inaccuracies that might have

crept in this compilation. Last but not least, we would like to

express our appreciation to the constant encouragement and

helpful suggestions given to us by Shri T.G. Varadarajan, Head,

Heavy Water Division and Shri H.K. Sadhukhan, Director, Chemical

Engineering Group, BARC.

V.T. GOPALAKRISHNAN

U.B. SUTAWANE

B.N. RATHI
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HEAVY WATER, TRITIATED WATER AND HYDROGEN ISOTOPES

SECTION I

PRODUCTION, PURIFICATION, RECOVERY, REPROCESSING AND STORAGE

1. Removal and recovery- of tritium from light and heavy water.

J.P. Butler and M. Hammerli.

Canadian Patent Document, 1093500/A/., (Int. Cl. 25 B 1/04),

13 Jan 1981.

This invention relates to a method and apparatus - for

removing tritium from heavy water and light water using a

combined electrolysis and catalytic exchange process.

2. Finishing and upgrading of heavy water.

J.P. Butler and M. Hammerli.

Canadian Patent Document, 1093499/A/., (Int. 01. C 01 B

4/00),

10 pp., 13 Jan 1981.

A process for deuterium enrichment for continuous on line

enrichment of the heavy water in a heavy water nuclear

rs-actor and for a final stage enrichment in a heavy water

plant is discussed.

3. CTR fuel recovery system using regeneration of a molecular

sieve drying bed.

C.L. Folkers.
US Patent Document, 4248607/A/, (Int. Cl. B 01 D 53/04), 3

Feb 1981.

A system for the recovery of tritiated water using a primary

and an auxiliary molecular sieve bed is reported.

4. Heavy water extraction from non-electrolytic hydrogen

streams.

R.L. LeRoy, M. Hammerli and J.P. Butler.

Canadian Patent Document, 1095848/A/, (Int. Cl. C 25 E

1/00), 33., 17 Feb 1981.

Heavy water production from non-electrolytic hydrogen

streams using a combined electrolysis and catalytic

exchange process is described.



Tunable ultra-violet generator for use in the isotope

separation of deuterium.

E.A. Stappaerts.

US Patent Document, 4254348/A/, (Int. Cl. H 03 F 7/00),

3 Mar 1961.

The method presented here is suitable for heavy water

production by the photodiasociation of formaldehyde in the

330-355 nm range.

Process for exchanging tritium between gaseous hydrogen and

water.

S.G.Hindin and G.W.Roberts.

UK patent document 1585556/A/., (Int.Cl.CO 165/02), BOI d

59/33, 17 pp., 4 Mar 1981.

An improved method of exchanging and concentrating the rapid

active isotope of hydrogen from water or hydrogen gas is

described.

Infrared spectrum of CTF3 and implications toward tritium

isotope separation by infrared laser multiple photon

dissociation of halogenated methanes.

I.P. Herman and J.fi. Marling.

J. Phys. Chem., 85 (5). 493-496, 5 Mar 1981.

On the basis of calculated and measured absorption

frequencies, photochemical separation of tritium from

hydrogen is very attractive in trifluoro methane when using

CO2 laser multiple photon dissociation near the strong CTF3

band centered at 1077.0 cm" and the separation of tritium

from both hydrogen and deuterium is attractive when using a

CO laser near the strong CTF3 band centered at 1930 cm" .

Deuterium enrichment by selective photoinduced dissociation

of a multihalogenated organic compound.

I.P. Herman and J.B. Marling.

US Patent Document, 4257860 /A/, ( Int. Cl. B 01 D 59/00 ),

7 pp., 24 March 1981.

A method for deuterium enrichment by photoinduced

dissociation which uses a multihalogenated organic compound

as the deuterium source is described.
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9. Tritium separation by CO2 laser multiphoton decomposition of

trifluoroethane.

Y. Makide and S. Hagiwara, P: 178-187.

JAERI-M-9390, 279 pp., March 1981.

(Japan Atomic Energy Research Inst., Tokyo. Proceedings of

the U.S. / Japan workshop on fusion fuel handling. Exchange

A-11 in the United States-Japan fusion cooperation

program).

A method for tritium separation of the CO2 laser multiphoton

decomposition of trifluoroethane is studied.

10. Design study of fuel circulating system using Pd alloy

membrane isotope separation method.

T. Naito, T. Yamada, T. Aizawa and T. Kasahara, P: 163-177.

JAERI-M-9390, 279 pp., March 1981.

(Japan Atomic Energy Research Inst., Tokyo. Proceedings of

the US / Japan workshop on fusion fuel handling. Exchange

A-ll in the United States -Japan fusion cooperation

program.)

The design study of the fuel circulating system using Pd-

alloy membranes is described.

11. Computer simulation study of hydrogen isotope separation

system by cryogenic distillation.

M. Kinoshita, P: 119-140.

JAERI-M-9390, 279 pp., March 1981.

( Japan Atomic Energy Research Inst., Tokyo.) Proceedings of

the US / Japan workshop on fusion fuel handling. Exchange A-

11 in the United States-Japan fusion cooperation program.

This report gives a brief review of the simulation results

which include those of parametric parametric investigations,

examinations of effects of decay heat of tritium, Raoult's

law deviation dynamics, control of the columns etc. and the

outline of a computer coda system developed for the studies.

12. An assembly of tritium production experiment.

T. Abe, P: 84-91.

JAERI-M-9390, 279 pp., March 1981.

(Japan Atomic Energy Research Inst., Tokyo. Proceedings of

the US/Japan Workshop of Fusion Fuel handling. Exchange A-ll



in the United States - Japan fusion cooperation program.)

A small scale test facility assembly for tritium production

and the preliminary results of the experiments with them are

reported.

13. Rectification of heavy water prepared by electrolytic

isotope concentration method.

K.K. Showa Denko.

Jpn. Kokai Tokkyo Koho, 8140401, ( Cl. B 01 D3/00 ), 3 pp.,

16 Apr 1981.

A method for obtaining heavy water of very low specific

conductivity for use with rectification columns is

described.

KOH or NAOH is used for neutralizing acid.

14. Deuterium separation factors for isotopic exchange

between hydrogen sulphide and water.

S.M. Dave, S.K. Ghosh and H.K. Sadhukhan.

Indian J. Chem., Sect. A., 20 (4), 329-332, Apr 1961.

The overall deuterium separation factors for the hydrogen

sulphide - water exchange where all the isotopic species of

these molecules are in equilibrium have been calculated

both for liquid-gas and gas-gas exchange as a function of

temperature and deuterium concentration.

IB. Procedure and equipment for the separation of isotopes for

deuterium upgrading and for the production of heavy water.

M. School1.

DE patent document, 3118431/ A /, ( Int. Cl. B 01 D 59/36 ),

9 May 1981.

A process and equipment for deuterium enrichment by

oxidation of methane with bacterial cultures is described.

16. Water-hydrogen isotope exchange catalyst.

K.K. Showa Denko.

Jpn. Kokai Tokkyo Koho, 8156234, ( Cl. B 01 J 31/06), 6 pp.,

18 May 1981.

Preparation of a catalyst for heavy water production using

AI2O3, Carbon and hydrophobic resin and subsequently loading

with catalyst metal is described.



17. Isotope exchange reactors.

K.K. Showa Denko.

Jpn. Kokai Tokkyo Koho, 8160628, (Cl. B 01 D 59/32), 4 pp.,

25 May 1981.

Isotope exchange reactors especially useful for heavy water

production or for tritium removal from heavy water are

described. The hydrophilic packing materials and hydrophobic

catalysts are alternately arranged in vertical layer fashion

to improve the isotope separation efficiency and to reduce

the amount of catalyst.

18. Hydrogen isotope exchange reactors.

K.K. Showa Denko.

Jpn. Kokai Tokkyo Koho, 8162529, ( Cl. B 01 D 59/32), 5 pp.,

28 May 1981.

A multistage hydrogen isotope separation apparatus useful

for concentrating heavy water or for removal of tritium from

heavy water is described. An exchange reaction between

hydrogen and water is used for the isotope separation.

19. Electrochemical stability and design criteria in batch cell

electrolytic enrichment of tritium using stainless steel

anodes and mild steel cathodes in NaOH electrolyte.

C.B. Taylor, P: 139-169.

International Atomic Energy Agency, Vienna, Austria. Low

level tritium measurement. Proceedings of a consultants

group meeting organized by the IAEA and held in Vienna, 24-

28 September 1979.

IAEA-TECDOC-246, 204 pp., May 1981.

This investigation establishes criteria for operational

stability and design of batch electrolytic tritium

enrichment cells operating over a large range of volume

reduction using stainless steel anodes and mild steel

cathodes in NaOH electrolyte.

20. Thermal diffusion enrichment.

W. Roether and W. Weiss, P: 165-168.

[International Atomic Energy Agency, Vienna, Austria, Low

level tritium measurement, Proceedings of a consultants



group meeting organized by the IAEA and held in Vienna,

24-28 September 1979.]

IAEA-TECDOC-246, 204 pp., May 1981.

A static thermal diffusion enrichment system is described

which is run in a mode like feed-back amplifier.

21. Tritium enrichment by gas chromatography.

W. Roether. P: 169-171.

[International Atomic Energy Agency, Vienna, Austria, Low

level tritium measurement. Proceedings of a consultants

group meeting organized by the IAEA and held in Vienna,24-28

September 1979.]

IAEA-TECDOC-246, 204 pp., May 1981.

A system using molecular sieve 4A at adsorption temperature

approximately 63° K and operating pressure approximately

150 mm Hg, for tritium enrichment with hydrogen gas, is

described.

22. Tritium recovery from Zircaloy cladding hulls of LWR spent

fuel elements. ( German )

B. Mueller, F. Kreutz and K. Kroth.

Juel-1715, May 1981.

Tritium can be desorbed upto 98% by cladding hulls which are

induction heated at temperatures upto 1100° C using hydrogen

or with vacuum. The results of the desorption experiments

are confirmed by a dissolution method and control tests with

standardized tritium samples.

23. Method of separating tritium contained in gaseous wastes.

(Japanese)

Y. Hashimoto and H. Oozono.

Japanese patent document, 5674699/A/, (Int. GL.G 21 F 9/02),

3 pp., 20 Jun 1981.

A method to decrease tritium concentration in gaseous wastes

generated upon combustion of radioactive wastes, by using a

plurality of heat exchangers, is described.

24. Laser photochemical separation of hydrogen isotopes.

M.C. Fowler.

Canadian patent document, 1103614/A, (Int. Cl.B 01 D 59/38).

18 pp., 23 Jun 1981.
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The phoiodissociation of organic acids by radiation from a

carbon dioxide or a nitrous oxide laser is used t•-. produce

deuterated compounds.

25. Chromatographic hydrogen isotope separation.

F.T. Aldridge.

US patent document, 4276060/A/, ( Int. Cl. B 01 D 15 / 08 ),

30 Jun 1981.

A large scale multistage chromatographic separation process

which can produce large quantities of heavy Hater and run as

a secondary process of a hydrogen feed stream from an

industrial plant which uses large volumes of hydrogen is

reported. Intermetallic compounds with CaCu5 type of crystal

structure particularly LaNiCo and CaNi5 exhibiting higher

separation factors and fast equilibrium timea are useful as

column packing materials.

26. Packing water-hydrogen isotope exchange catalyst.

K.K. Showa Danko.

Jpn. Kokai Tokkyo Koho, 8191848, (Cl. B 01 J 35/10). 5 pp.,

25 Jul 1981.

The preparation of hydrophobic catalyst with group VIII

metals which exhibits high activity in water-hydrogen

exchange is described with experimental results.

27. Packing water-hydrogen isotope exchange catalyst.

K.K. Showa Denko.

Jpn. Kokai tokkyo Koho, 8191847, (Cl. B 01 J 35/10), 5 pp.,

25 Jul 1981.

The preparation of catalyst for water-hydrogen isotope

exchange with activity higher by a factor of 3.71 than that

of polypropylene cylinder fixed with styrene-divinylbenzene

copolymer as support is described.

28. Removing helium and other impurities from a mixture

containing deuterium and tritium especially from a fusion

reactor.

G.Picsrini.

Eur. Pat. Appl. , 32827, (Cl. C 01 B 4/00), 29 Tul 1981.

A process is described for removing helium and other

impurities from a mixture containing deuterium and



tritium. It consists of catalytic oxidation, condensing out
the oxides, electrolysis and hydrogen distillation.

29. Recent tritium handling experiments at the University of
Tokyo.
S. Tanaka, F. Ono, M. Nakazawa, Y. Takahashi, R. Kiyose and

M. Kanno.
Eds: F.H.Tenney and C.C. Hopkins.
(ANS topical meeting on the technology of controlled nuclear
fusion, King of Prussia, PA, USA, 14-17 Oct 1980).
CONF-801011-(Vol. 1), 502-508, Jul 1981.
This study includes catalytic oxidation of. hydrogen
containing tritium catalyzed by copper oxide and palladium
with particular interest on isotopic swamping and
distribution equilibrium of tritium between adsorbed water
on molecular sieve and environmental water.

30. Analysis of the separation of protium from blanket tritium
product streams.
B. Misra and V.A. Maroni.
CONF-811103-128, 7 pp., Jul 1981.
Purification of the blanket product stream to the point
where only protium, tritium and a small quantity of
deuterium remain, is studied.

31. Catalytic oxidation efficiencies for tritium and tritiated
methane in a mature, industrial-scale decontamination
system.
J.M. Mints and P.D. Gildea.
Eds: F.H. Tenney and C.C. Hopkins.
(ANS topical meeting on the technology of controlled nuclear
fusion, King of Pru'-sia, PA, USA, 14-17 Oct 1980). '
CONF-801011-(Vol. 1), 55JJ-559, Jul 1981.
Experiments conducted to assess the operating character-
istics of the gas purification system catalyst are reported.

32. Tritium separation from light and heavy water by bipolar
electrolysis.
M. Petek, D.W. Ramey and R.D. Taylor.
J.Appl. Electrochem., 11(4), 477-486, Jul 1981.
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Tl.e mathematical feasibility of using multiple bipolar

electrolytic separation of hydrogen isotoper. with Pd-25% Ag

electrodes for tritium separation is shown and

experimentally verified.

33. Computer analysis on steady state separation characteristics

of hydrogen isotope separation system by cryogenic

distillation.

M. Kinoshita, Y. Matsuda, Y. Naruse and K. Tanaka.

J. Nucl. Sci. Technol. (Tokyo), 18(7), 525-539, Jul 1981.

A computer code is developed for effective and exact

simulation of cryogenic distillation columns and separation

characteristics of each column are clarified.

34. Present status of deuterium and tritium separation

technology. (Japanese)

S. Isomura.

Nippon Genshiryoku Gakkai-Shi. 23(7), 483-488, Jul 1981.

The researches concerning hydrogen isotope separation are

presented. Work on hydrophobic catalyst, columns for

hydrogen-water exchange, tritium separation by distillation,

permeation through Pd-alloy membranes, thermal diffusion

and adsorption method for hydrogen isotopas separation *r#

included.

35. Method of producing tritium. (Japanese)

N. Asami and K. loki.

Japanese patent document, 56-925000/A/, (Int. Cl. G 21 G

1/00),

4 pp., Jul 1981.

Tritium production by neutron irradiation to the lithium

containing blanket which comprises alloy of Li-Al compounds

such as Li20, Chlorides such as Li-Be-Fe or lithium metal

is described.

36. Tritium isotope separation by CO2 laser-induced multiphoton

dissociation of CTF3.

Y.Makide, S.Hagiuara and T.Tominaga.

Chen. Phys. Lett., 82(1), 18-24, 15 Aug 1981.

Isotope separation of tritium at ppm concentration level

achieved by CO2 laser induced multiphoton dissociation of

9



CTF3 in CHF3 with single step separation factor exceeding

500 is reported.

37. Method and apparatus for removing radioactivity fro*

contaminated metal articles.

J.Biro.

Hung Teljes HU 20704, (Cl. G 21 F 9/00), 26 Aug 1981.

A method and apparatus for decontaminating, metal surfaces

containing metal trides by heating and oxidising the T

produced to T2O and separating the T2O by cooling or

adsorption onto silica gel, is described.

38. Enrichment of tritium by hydrogen-gas sorption in potassium-

carbon lamellar compounds.

T.Terai and Y.Takahashi.

J.Nucl.Sci.Technol. (Tokyo), 16 (8), 643-644, Aug 1981.

Published in summary form only.

39. Tritium isotope separation using resonance radiation.

P.C.Stangeby.
OUEL-R-1429/82, 41pp., Aug 1981.

The isotope separation technique proposed here would involve

exposure of a hydrogen isotopic mixture to resonance

radiation [L sub (a)] from a light source ( a gas discharge)

containing just one isotope.

40. Tritium removal from gas by catalytic oxidation.

(Japanese)

T.A.Be, K.Tsukumo, M.Fukuhara, T.Suzuki and S.Okazaki.

Kawasaki Juko Giho, (No:78), 104-108, Aug 1981.

A series of cold tests were performed to remove tritiua used

for the controlled thermonuclear fusion reactor from gas by

catalytic oxidation using deuterium.

41. Parameter setting method for control system of cryogenic

distillation column.

M.Krnoshita and Y.Naruse.

J.Nucl.Sci.Technol. (Tokyo), 16(8), 595-607, Aug 1981.

A computer is developed for analysis of dynamic behaviour of

a single cryogenic distillation column. The effects of the

controller parameters on the response of the controlled

10



variable to a step change in the feed composition are

investigated and the validity of the criteria is verified.

42. Adaptation of Boynton's mathematical model to hydrogen

isotope separation column by cryogenic distillation.

M.Kinoshita and Y.Naruse.

JAERI-M-9656, 19 pp., Aug 1981.

Boynton's mathematical simulation procedure for

multicomponent distillation model is modified so that the

model can incorporate decay heat of tritium,nonideality of

the hydrogen isotope solution.multiple feeds and multiple

side streams. Basic equations are derived and the

mathematical simulation procedure is briefly explained.

43. Treatment of spent nuclear reactor fuel.

Kobe steel Ltd., Jpn.Kokai Tokkyo Koho, JP 61111499, (Cl. 6

21 F 9/30), 4 pp., 3 Sep 1981.

Tritium from contaminated sheathed full from nuclear reactor

is recovered by converting it catalytically to tritium

containing water and collected by an adsorbent which is

desorbed for solidification afterwards.

44. Water-hydrogen isotope exchange catalyst.

K.K.Showa Denko.

Jpn.Kokai Tokkyo Koho, 81118743, (Cl.B 01 J 35/06), 5 pp.,

17 Sep 1981.

Preparation of a hydrophobic platinum catalyst for water-

hydrogen isotope exchange is described.

45. Selective multiple photon dissociation of Chloroform-d .

A.Yokoyama, K.Suzuki, G.Fujisawa, N.Ishikawa and M.lwasaki.

J.Nucl.Sci.Technol.Tokyo, 18(9), 737-738, Sep 1981.

Published in summary form only.

46. Deuterium enrichment by selective photo-induced dissociation

of an organic carbonyl compound.

J.B.Marling.

Canadian patent document, 1110199/A/, (Int.Cl. B ol j 1/10),

14 pp., 6 Oct 1981.

An alkyl carbonyl compound is subjected to intense infrared

radiation from one or two lasers operating at different

11



frequencies to selectively dissociate the deuterated

molecule into stable deuterium enriched products.

47. Method and apparatus for storing tritium especially tritium

wastes with the possibility of recovering the tritium.

J.Knieper, H.Printz and R.Woelfle.

Ger.Offen., 3011602. (Cl.Ca. 21 F 9/02), 16 pp., 8 Oct 1981.

A procedure for storing tritium is described in which the

tritium is oxidized to HTO or T2O and is then sorbed on a

filling material having zeolitic properties.

48. Recent advances in isotope separation, Uranium enrichment

and tritium separation by chemical exchange and plasma

separation. (French)

R.Nakane.

CEA-TR-3-256-0, 11 pp., Oct 1981.

Translated from Oyo Butsuri,49(8), 754-767, 1980.

This paper reviews studies which have resulted in the

development of highly active hydrophobic platinum catalysts

and development of a water-hydrogen exchange process for

large scale separation of tritium. Uranium enrichment

processes are also reviewed.

49. Cell structures for purifying ionized solutions.

P.J.Grant.

UK patent document, 1603015/A/, ( Int.Cl.B 01 d 13/02 ),

8 pp., 18 Nov 1981.

A cell for continuous extraction of tritium from the water

in the ' primary coolant loop of a nuclear power plant is

described.

50. Enrichment of tritium by thermal diffusion column. 1. TH-H2

and TD-D2 systems.

O.Takayasu, T.Makino and T.Takeuchi.

Int.J.Appl.Radiat.lsot., 32(11), 839-842, Nov 1981.

Enrichment of tritium using a hot-wire type vertical glass

thermal diffusion column with a gas reservoir on top is

described. The maximum equilibrium separation factors in

hydrogen and deuterium were 17 and 4.5 respectively.

12



51. Investigations of titanium and zirconium hydrides to

determine suitability of recoverable tritium immobilization

for the pickering tritium removal system.

J.O.Noga.

OH-81-368 K, 51 pp., Nov 1981.

This report summarizes various properties of titanium and

zirconium sponges hydrides which can be used for tritium

product immobilization. Titanium tritide is the recommended

choice.

52. Heavy water makes heavy weather.

E.A.Stallworthy and 0.P.Kharbanda.

Cost Eng.(Morgantown, W.Va), 23(6), 339-343, 1 Dec 1981.

A case history of the Glace Bay Heavy Water Plant in Canada

is presented. The lessons learned during the time of

construction and initial operation are discussed.

53. Process for exchanging hydrogen isotopes between gaseous

hydrogen and water.

S.G.Hindin and G.W.Roberts.

Canadian patent document, 1113690/A/., (Int.Cl.C 01 b 5/02),

42 pp., 6 Dec 1981.

A process,employing high temperature zones for contacting

hydrogen and water and using catalysts composed of a group

VIII metal deposited on hydrophobic substrate for the

exchange of isotopes of hydrogen,particularly

tritium,between water and hydrogen to form enriched and

depleted water effluents,is described.

54. Method for purifying heavy water reactor moderator from

organic substances resulting from radiolysis. (Slovak)

R.Burcl, V.Grafutin and L.Konecny.

Czecholovak patent document 191469/B/.,(Int.Cl.G 21 C 5/02),
1 p., IB D«c 19S1.

Organic substances in the steam phase are catalytically

burnt into CO2 and water at elevated temperatures with the

addition of oxygen and using palladium black on an inert

carrier as catalyst.

13



55. Deuterium enrichment by selective photoinduced dissociation

of a multihalogenated organic compound.

J.B.Marling and I.P.Herman.

Canadian patent document 1115235/A/., (Int.Cl.B 01 d 59/38),

22 pp., 29 Dec 1961.

A multihalogenated organic compound, preferably 2,2-dichloro

-1,1,1-trifluoroethane, is used as the deuterium source for

a process employing high power CO2 laser.

56. Tritium isotope separation by CO2 laser irradiation at dry

ice temperature.

K.Takeuchi, O.Kurihara, S.Satooka, R.Nakane, V.Makide and

I.Inoue.

J.Nucl.Sci.Technol.I Tokyo), 18(12), 972-974, Dec 1981.

Published in summary form only.

57. Heavy water recovery from combined electrolytic and non-

electrolytic hydrogen streams.

M.Hammerli, R.L.LeRoy, J.P.Butler and A.S.Denovan.

Adv.Hydrogen Energy, 2 (Hydrogen Energy Prog., Vol.4), 2323-

2341, 1981.

A method is described for heavy water recovery as a valuable

by product from combined electrolytic and non-electrolytic

hydrogen streams.

58. Deuterium enrichment by ultraviolet laser dissociation of

formaldehyde.

L.Mannik, S.K.Brown and G.M.Keyser.

Chem.Phys.Lett., 81(3), 587-590, 1981.

The deuterium enrichment in the laser dissociation of

formaldehyde at 345.6 nm is measured as a function of

pressure, temperature and laser line width and the data are

analyzed in terms of a sample model.

59. Deuterium exchange between water mists and hydrogen gas in a

hydrophobic catalyst bed.

Y.Asakura, H.Tsuchiya, H.Yusa and S.Matsuda.

Nucl.Sci.Eng., 79(1), 49-55, 1981.

Platinum deposited on a porous Teflon support is used as the

catalyst. The reaction with a mixture of water mists and
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hydrogen gas, moving downward through the catalyst bed co-

currently, is studied.

60. Heavy water recovery from combined electrolytic and non-

electrolytic hydrogen streams,

M.Hammerli, J.P.Butler, A.S.Denovan and R.L.LeRoy.

Int.J.Hydrogen Energy, 6(2), 167-169, 1981.

A method is described for heavy water recovery as a valuable

by product from combined electrolytic and non-electrolytic

hydrogen streams.

61. Laboratory studies to resolve fouling of heat exchangers and

sieve trays in Canadian Girdler-Sulfide (GS) heavy water

plants.

K.A.Burrill. (Eds: E.F.C.Somerscales and J.G.Knudsen,

Herisphere, Washington,D.C.)

Fouling Heat Transfer Equip., (Proc.Int.Conf.), 227-247,

1979, ( Pub.1981 )

62. Fluid dynamics and characteristics of mass transfer in

corrugated packings made of two layers of stainless steel

gauges. (Chinese)

D.C.Chen, L.S.Lu and C.B.Ye.

Hua Kung Hsueh Pao, (2), 151-156, 1981.

Low liquid loading distillation tests are carried out with

D2O/H2O system in a 10 diameter column with packing height

200 cm and pressure 125 torr at the column top.

Correlations are derived for the mass transfer and the

pressure drop.

63. Isotopic separation by pulse-transient gas diffusion.

N.Wakao, K.Suzuki and M.Ishiko.

J.Chem.Engg.Jpn., 14(2), 164-167, 1981.

Measurements are made to verify the theory that the use of a

pulse-transient diffusion process gives a higher enrichment

for the lighter species than the steady-state process.The

apparatus used and the theory involved are discussed and

calculations are shown for the recovery of HD, HT and HDO

vapour in a cascade of concentrators.
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64. Antifoam for heavy water plant trays.

D.A.Spagnolo and K.T.Chuang.

[At.Energy Can.Ltd.]

AECL-7230. 17pp., 1981.

Effective nonionic antifoam materials and suitable

conditions are identified through laboratory and pilot plant

work and are further assessed during trials in the Girdler-

Sulfide heavy water production plant.

65. Isotope separation and nuclear energy. Possible applications

of laser in heavy water production. (Serbo-Croatian)

S.Milijanic.

Hem.Ind., 35(2), 36-40, 1981.

A review with 17 references.

66. Optogalvanic spectroscopy and cataphoretic laser isotope

separation.

A.K.Gabriel.

Ph.D. Thesis, 313 pp., 1981.

California Inst. of Tech., Pasadena, USA. University Micro

films Order No:81-21059.

The model developed on macroscopic parameters is used to

characterize a hydrogen-helium positive column discharge.

67. Deviation of basic equations for rigorous dynamic simulation

of cryogenic distillation column for hydrogen isotope

separation.

M.Kinoshita and Y.Naruse.

JAERI-M-9657, 16 pp., 1981.

The basic equations are derived for rigorous dynamic

simulation of cryogenic distillation columns for hydrogen

isotope separation. Provision is also made for simulation of

columns with multiple feeds and multiple side streams.

68. Feasibility of using lithium, bismuth and nickel for tritium

production and absorption.

J.H.Kim and W.B.Loewenstein.

CONF-811103; Trans.Am.Nucl.Soc., 39, 443-444, 1981.

Published in summary form only.
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69. Stress corrosion cracking of stainless steels and nickel

alloys in water saturated with hydrogen sulphide.

R.S.Pathania.

Met.Corros.Proc: Int.Congr.Met.Corros., 8 , 2, 1404-1411,

1981.

Tests were carried out with respect to heavy water

production by the Girdler-Sulphide process on smooth

specimens at ambient temperature and pressure and these

tests were supplemented by anodic polarization studies in
- 2-Cl - and S - bearing environments.

70. Tritium recovery from contaminated water via. infrared laser

multiple-photon dissociation.

I.P.Herman, J.B.Marling, J.L.Maienschein, C.M.Griffith,

T.J.Biel and R.T.Tsugawa.

Proc.Symp.Engg.Probl.Fusion Res.,9th(2), 2088-9, 1981.

The 12u laser multiphoton dissociation of CTCI3/CDCI3 is the

best prospect for T/D separation especially for the removal

of T from reactor heavy water.

71. Experimental investigation on key equipment related to an

alternative exhaust plasma process.

G.Pierini, B.Spelta, L.Giuffre, G.Modica, E.Montoneri,

Z.H.Liang and E.Tempesti.

Proc.Symp.Engg.Probl.Fusion Res., 9th(2), 2080-3,1981.

Experimental results and design are presented of some units

related to the isotopic separation system of a spent plasma

processing plant. The units are 1) an electrolytic cell

for hydrogen isotopic separation by using heterogeneous

catalytic electrodes, 2) an original electrolytic cell

designed for low tritium inventory and 3) a distillation

unit for the DTO purification from H2O.

72. Experimental studies concerning the drying of voloxidizer

off-gases.

W.D.Holland, A.H.Shah, A.F.Kaiser and J.C.McGee.

Report, ORNL/SUB-7164/1, 139 pp., 1981. (From Energy

Res.Abstr., 6(20), Abstr.No.30031)

The results of an experimental program conducted to aid in
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the design of a tritium retention system to remove tritiated

water from voloxidizer off-gases are presented.

73. Current status of isotope separation methods for hydrogen

and elements in the middle mass range.

P.A.Hackett, J.D.Navaratil, D.R.Smith and C.Whitechead.

p:249-255.

International Atomic Energy Agency, Vienna (Austria). Some

Aspects of Chemical Methods in Nuclear Studies, Vienna,

IAEA, 274 pp. , 1981.

The review summarizes briefly recent advances for the

separation of hydrogen isotopes and middle mass range

isotopes.

74. Design and study of a falling-liquid-film condenser under

flow conditions of the Tritium Systems Test Assembly.

M.Kinoshita, J.R.Bartlit and R.H.Sherman.

LA-UR-81-3020, CONF-811040-68, 5pp., 1981.

A computer code is developed and parametric studies are

made for the design of a cryogenic falling liquid film

condenser of potential application for separating helium

from hydrogen isotopes in the Tritium System Test Assembly

at Los Alamos National Laboratory.

75. Purification and solidification of reactor wastes at a

Canadian nuclear generating station.

L.P.Buckley and D.A.Burt.

CONF-810217-Proc.Symp.Waste Manage., 2, 581-597, 1981.

The study aimed at development and demonstration of volume

reduction and solidification of CANDU reactor wastes

comprises membrane separation process, evaporator appraisal

and immobilization of concentrated waster in bitumen.

76. Experimental investigation on key equipments related to an

alternative exhaust plasma process.

G.Pierini, B.Spelta, L.Giuffre, G.Modica, E.Monteneri,

Z.H.Liang and E.Tempesti.

CONF-811040-Proc.Symp.Engg.Probl.Fusion Res.ISSN 0145-5958,

2080-2083, 1981.

This paper gives the first experimental results and the
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design of some units related to the isotopic separation

system of a spent plasma process.

77. Removal of Tritium from Heavy water.

Hitachi Ltd.

Jpn. Tokkyo Koho JP 8205570, (Cl.B 01 D 59/32), 7 pp.,

30 Jan 1982.

Tritium is removed from heavy water by isotope exchange with

gaseous deuterium and the resultant T>2~^2 mixture is

liquefied, distilled and the D£ gas is recycled to the

isotope exchange step.

78. New method for the hydrogen isotope exchange reaction in a

hydrophobic catalyst bed.

Y.Asakura, M.Kikuchi and H.Yusa.

Nucl.Sci.Eng., 60(1), 184-189, Jan 1982.

A new reactor in which water mists and hydrogen gas react

cocurrnetly is studied to improve the efficiency of isotope

exchange between water and hydrogen.

79. Development of advanced technologies for photochemical

tritium recovery.

F.T.Aldridge, I.P.Herman, F.Magnotta, J.B.Marling and

L.Lawerence.

Bi-quarterly progress report 1 July 1981 - 31 December 1981,

UCID - 18509 - 81 - 34, 20 pp., 3 Feb 1982.

The order of magnitude and cost estimates have been made for

the process of photochemical removal of tritium from heavy

water.

80. Extraction of tritium from heavy water.

Atomic Energy of Canada Ltd.

Jpn.Kokai Tokkyo Koho JP 8227119, (Cl.B 01 D 59/32), 5 pp.,

13 Feb 1982.

H and T are simultaneously extracted from a D2O stream by

counter currently contacting the D2O with D2 gas in a column

packed with an isotope exchange catalyst.

81. Process and apparatus for fractionating close boiling

components of a multicomponent system.

U.Trao.
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U.S. US 4315802, (Cl.202-158, 8 01 D 3/14), 4 pp, 16 Feb

1982.

A distillation plant, suitable for separating D2O and H2O

having two of more columns, with several modifications, is

described.

82. Separation of hydrogen isotopes with palladium alloy film.

(Japanese)

Y.Izumoji, Y.Tsuzuki, Y.Osawa, P: 167-178.

Eds: R.Nakane, S.Isomura and M.Shimizu.

Separation of deuterium and tritium. Jusuiso oyobi

.torichiurau no bunri, Tokyo (Japan), Gakkai Shuppan Senta,

315 pp., 20 Feb 1962.

Separation of hydrogen isotopes in gaseous phase is

described. The separation factor in the Pd alloy film cells

of practica'l tube type depends on temperature, pressure and

isotopic molecular composition etc.

83. Hydrogen isotope separation by water distillation method.

(Japanese)

M.Asahara, P: 89-101.

Eds: R.Nakane, S.Isomura and M.Shimizu.

Separation of deuterium and tritium. Jusuiso oyobi

torichiurau no bunri Tokyo (Japan), Gakkai Shuppan

Senta, 315 pp., 20 Feb 1982.

The outline of the hydrogen isotopic separation by water

distillation, an example of the optimum design of a water

distillation plant and the characteristics of sulzer packing

are reported.

84. Isotopic separation by hydrogen occlusion of graphite

interlayer compound.

Y.Takahashi, T.Terai and M.Kanno, P:131-140.

Eds-' R.Nakane, S.Isomura and M.Shimizu.

Separation of deuterium and tritium. Jusuiso oyobi

torichiumu no bunri, Tokyo (Japan), Gakkai Shuppan Senta,

315 pp., 20 Feb 1982.

Isotopic separation by hydrogen occlusion is studied and the

separation factor for H2-D2 and H2-HT mixture gases, the

synthesis of potassium carbon compound, etc. are reported.
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85. Tritium concentration with molecular sieve. (Japanese)

F.Ono, Y.Takahashi, M.Nakasawa and M.Kanno, P: 121-130.

Eds: R.Nakane, S.Isomura and M.Shimizu.

Separation of deuterium and tritium. Jusuiso oyobi

torichiumu no bunri, Tokyo (Japan), Gakkai Shuppan Senta, 20

315 pp., Fab 1982.

The result of experimental measurement of the partition

equilibrium constant of tritium for the molecular sieve 5A

and the rate of exchange reaction of tritium between the

tritium water absorbed on the molecular sieve 5A and

environmental stream are reported.

86. Separation of hydrogen isotopes by uranium hydride.

(Japanese)

S.Imoto, T.Tanabe and K.Utsunomiya, P: 151-156.

Eds: R.Nakane, S.Isomura and M.Shimizu.

Separation of deuterium and tritium. Jusuiso oyobi

torichiumu no bunri, Tokyo (Japan), Gakkai Shuppan Senta,

315 pp., 20 Feb 1982.

In this paper the cascade experiment on H-0 separation

utilizing the equilibrium dissociation of uranium mixed

hydride and the preliminary experiment on non-equilibrium

dissociation are reported.

67. Tritium separation by carbondioxide gas laser. (Japanese)

Y.Makide, S.Hagiwara, O.Kurihara, K.Takeuchi and Y.Ishikawa,

P:179-191.

Eds: R.Nakane, S.Isomura and M.Shimizu.

Separation of deuterium and tritium. Jusuiso oyobi

torichiumu no bunri, Tokyo (Japan), Gakkai Shuppan Senta,

315 pp., 20 Feb 1982.

The authors who were the first in the world to separate

tritium successfully with carbondioxide gas laser report the

details of the separation and synthesis of the working

substance CTF3, laser irradiation and chemical analysis, the

reaction rate constant, the wave length dependence of the

decomposition rate and the effect of tritium concentration.
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88. Analysis of separation characteristics of low temperature

distillation system in fuel supply and exhaust system for

nuclear fusion reactors. Consideration concerning steady

analysis model of low temperature distillation tower.

(Japanese)

M.Kinoshita, P: 79-88.

Eds: R.Nakane, S.Isomura and M.Shimizu.

Separation of deuterium and tritium. Jusuiso oyobi

torichiumu no bunri, Tokyo (Japan), Gakkai Shuppan Senta,

315 pp., 20 Feb 1982.

Various aspects, including the deviation from the law of

Raoult, of low temperature distillation towers used for

hydrogen isotope separation are studied.

69. Hydrogen isotope separation and concentration method

utilizing contact reaction of water mist - hydrogen gas

parallel flow. (Japanese)

Y.Asakura, H.Yusa and H.Yamashita, P: 31-40.

Eds: R.Nakane, S.Isomura and M.Shimizu.

Separation of deuterium and tritium. Jusuiso oyobi

torichiumu no bunri, Tokyo (Japan), Gakkai. Shuppan Senta,

315 pp., 20 Feb 1982.

The internal structure of the reaction tower, the amount of

catalyst required and the construction for achieving high

concentration in the double temperature exchanging reactor,

of the system used in the water-hydrogen gas exchange for

heavy water production and the decontamination of tritium

water are examined in this study.

90. Tritium separation techniques in nuclear fusion reactor

system. (Japanese)

Y.Naruse, P: 271-281'.

Eds: R.Nakane, S.Isomura and M.Shimizu.

Separation of deuterium and tritium. Jusuiso oyobi

torichiumu no bunri, Tokyo (Japan), Gakkai Shuppan Senta,

315 pp., 20 Feb 1982.

Thermal diffusion,liquefying,distillation,gaseous diffusion,

metallic film permeation and chemical exchange methods with

• *
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respect to the present state of development and the problems

to be solved are described.

91. Hydrogen isotopic separation by water distillation method.

Surface treatment and basic characteristics of packings.

(Japanese)

N.Nakazato, T.Murayama, S.Hisatomi, S.Yoshitsumi and

S.Shigeru, P: 103-109.

Separation of deuterium and tritium. Jusuiso oyobi

torichiumu no bunri, Tokyo (Japan), Gakkai Shuppan Senta,

315 pp., 20 Feb 1982.

Surface treatment and basic characteristics of packings with

Goodlae packings in hydrogen isotope separation by water

distillation are reported.

92. Biological concentration and separation of hydrogen

isotopes.

S.Ichimura and T.Ishii, P:295-302.

Eds: R.Nakane, S.Isomura and M.Shimizu.

Separation of deuterium and tritium.Jusuiso oyobi torichiumu

no bunri, Tokyo (Japan), Gakkai Shuppan Senta, 315 pp.,

20 Feb 1982.

Concentration and separation of hydrogen isotopes with

Chlorella, a photosynthetic organism, are studied. The

concentration of heavy watar in the culture solution

increased almost linearly with time and the maximum

concentration reached is o.28% . It is possible to increase

the concentration upto approximately 0.4% depending on the

culture conditions.

93. Adsorption separation of hydrogen isotopes with metallic

palladium.

H.Tsujikawa, K.Ishizaki, G.Yoshida and K.Suzuki, P: 141-150.

Eds: R.Nakane, S.Isomura and M.Shimizu.

Separation of deuterium and tritium. Jusuiso oyobi

torichiumu no bunri, Tokyo (Japan), Gakkai Shuppan Senta,

315 pp., 20 Feb 1982.

The test results of adsorbing hydrogen and deuterium with

palladium, in the ranges from 27*C to 182°C and from 1 to

3.5 atm. are presented.

23



94. Separation of hydrogen isotopes by uranium hydride.

(Japanese)

S.Irooto, T.Tanabe and K.Utsunomiya, P: 151-156.

Separation of deuterium and tritium, Eds: R.Nakane,

S.Isomura and S.Shimizu, Jusuiso Oyo bi totrichiumu no

bunri, Tokyo (Japan), Gakkai Shuppan Senta, 315 pp., 20 Feb

1982.

In this paper the cascade experiment on H-D separation

utilizing the equilibrium dissociation of uranium mixed

hydride and the preliminary experiment on non-equilibrium

dissociation are reported.

95. Continuous counter - current separation of hydrogen isotopes

in the hydrogen - palladium system. (Russian)

B.M.Andreev and A.S.Polevoj.

Zh.Fiz.Khim., 56 (2), 349-352, Feb 1982.

[For English translation see the journal Russian Journal of

Physical Chemistry (UK).]

Continuous counter-current separation of hydrogen isotopes

in the hydrogen - palladium system is realized on an

immobile sorbent layer and the values of the height of

transfer units are determined at room temperature and

atmospheric pressure in the range of linear gas velocities

from 2 to 7 cm/s.

96. Absorbent regeneration.

K.K.Taiyo Kiso.

Jpn.Kokai Tokkyo Koho JP 8242335, (Cl.B 01 J 20/34). 4pp.,

9 Mar 1982.

The adsorbent can be regenerated virtually completely by

heating and purging with a gas. This is especially useful in

removing T£0 from He.'Ar or air by adsorption on molecular

sieve.

97. Production of deuterium-enriched water while producing

hydrogen.

C.Mandrin.

Ger.Offen.DE 3033289, (Cl.C 01 B 5/02),14pp., 25 Mar 1982.

A facility for production of D-enriched water in the

production of H by catalytic and / or thermal decomposition
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is described. This process can be used without additional

equipment in a synthesis gas plant.

98. Production of deuterium enriched water in the production of

hydrogen.

C.Mandrin.

Ger.Offen. DE 3033290, (Cl.C 01 B 5/02), 39 pp.,25 Mar 1982.

A process for producing water enriched with D as a starting

product for heavy water production is combined in a

synthesis gas plant for H production.

99. Method of deuterium isotope separation using ethylene and

ethylene dichloride.

S.W.Benson.

Canadian patent document, 1122154/A/, (Int.Cl.B 01 D 59/38),

16 pp., 20 Apr 1982.

A method of deuterium isotope separation using ethylene and

ethylene dichloride is described.

100. Studies on hydrogen isotope separation by a combined process

of chemical exchange method with thermal diffusion.

A.Kitamoto and Y.Takashima.

Bull.Res.Lab.Nucl.React. ( Tokyo Inst.Technol.), 7, 211-229,

Apr 1982.

Hydrogen isotope separation by a combined process of

chemical exchange method with thermal diffusion is reported.

101. Numerical analysis of pressure effects on heavy water

separation characteristics for a pair of dual temperature

multistage - type H2 / H2O exchange columns.

M.Shimizu, A.Kitamoto and Y.Takashima.

J.Nucl.Sci.Technol.(Tokyo), 19(4),307-314, Apr 1982.

Utilizing the analytical expressions derived from the finite

difference equation describing the material balance in the

exchange column, the influence of the operating pressure on

the heavy water separation characteristics for a pair of

dual temperature multistage H2/H2O - exchange columns is

studied.
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102. Iodide effect on hydrogen liberation from acidic solutions

on Gallium cathode. (Russian)

Z.S.Parisheva, V.M.Tsionskij and L.I.Krishtalik.

Ehlektrakhimiya, 18(5), 671-674, May 1982.

A short note.

103. Mathematical simulation procedure for single cryogenic

distillation column with feed back stream processing six

isotopic species of molecular hydrogen.

M.Kinoshita.

JAERI-M-82-047,15 pp., May 1982.

This report deals with a single cryogenic distillation

column with a feed back stream and a catalytic equilibrator

for recovering tritium from glove box atmospheres and other

similar sources.

104. Mathematical simulation of falling liquid film condenser for

removal of helium and separation of hydrogen isotopes.

M.Kinoshita.

JAERI-M-82-048, 36 pp., May 1982.

This is an extension of the work reported in No:99.

105. Isotope exchange column for heavy water production.

Power Reactor and Nuclear Fuel Development Corpn.

Jpn.Tokkyo Koho JP 8226814, (Cl.B 01 D 59/32),3 pp., 7 Jun

1982.

A multistage isotope exchange tower for the hydrogen - water

exchange to produce heavy water with a fixed multiperforated

plate, a mobile multiperforated plate ( with perforations

smaller than those in fixed plate ) positioned above the

fixed plate and a catalyst bed placed above the mobile

plate, is reported.

106. Multi-stage isotope exchange column for heavy water

production.

Power Reactor and Nuclear Fuel Development Corpn.

Jpn.Tokkyo Koho JP 8226815,(Cl. B 01 D 59/32),3 pp., 7 Jun

1982.

The design is presented of a multi-stage isotope exchange

column for producing heavy water by hydrogen-water exchange.
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107. Isotope separation of tritium containing molecules from the

coolant of a heavy water reactor.

I.P.Hermann and J.B.Marling.

Ger.Offen. DE 3147126, (Cl.B 01 D 59/34),32 pp.,16 Jun 1982.

A process for the laser supported isotope separation of T

using IR multiphoton dissociation of tritium containing

products in the gas phase is described.

108. Deuterium - protium isotopic fractionation between liquid

water and gaseous hydrogen.

J.H.Rolston and K.L.Gale.

J.Phys.Chem., 86(13), 2494-2498, 24 Jun 1982.

The dependence of the overall deuterium - protium isotope

separation factor between gaseous hydrogen and liquid water

upon the deuterium atomic fraction in the liquid has been

measured at 25°, 40° and 55°C.

109. Development of combined electrolysis catalytic exchange.

Final report.

R.E.Ellis, J.E.Lentz, M.L.Rogers and C.J.Sienkiewicz.

MLM-2952, 29 pp., 24 Jun 1982.

Experimental work to determine the effects of tritium

radiolysis on the electrolysis cells and exchange catalyst

is performed, processes to remove impurities from the feed

stream are developed and a small pilot scale Combined

Electrolysis Catalytic Exchange system is designed.

110. Development of advanced technologies for photochemical

tritium recovery.

Bi-quarterly progress report,January 1,1982 - June 30.1982.

F.T.Aldridge, I.P.Herman, F.Magnotta, J.L.Maienschein,

J.B.Marling and R.H.Young.

UCID-18509-82-1-2., 37 pp., 26 Jul 1982.

Process engineering requirements for T/D separation by 12u

laser multiple-photon dissociation are studied and the first

complete process design for its implementation is presented.

111. Feed water cleanup for combined electrolysis catalytic

exchange. Final report.

J.E.Lentz, C.J.Sienkiewicz and R.E.Ellis.

MLM-2970, 13 pp.,30 Jul 1982.
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Chemical analyses performed to determine the organic as well

as several specific inorganic impurities present in the

tritiated waste water from Mound Effluent Recovery System

and the method developed for oil removal are reported.

112. Separation characteristics of cryogenic distillation column

with a feed back stream for separation of protium and

tritium.

K.Maaahiro and N.Yuji.

Nuc1.Techno1.Fusion, 2(5), 410-425, Jul 1982.

A mathematical simulation procedure is developed for a

single cryogenic distillation column with a feed back stream

and a catalytic equilibrator for protium-tritium separation.

113. Hydrogen isotope separation on metallic membranes.

(Russian)

V.V.Latychev, V.A.Goltsov and S.A.Fedorov.

At.Ehnerg., 53(1), 32-35, Jul 1982.

[ For English translation see the journal Soviet Journal of

Atomic Energy (USA). ]

The separation coefficient of protium - deuterium mixture in

diffusion penetration through V-2 special alloy membrane is

calculated.

114. CO2 - laser isotope separation of tritium with penta-fluoro

ethane -T (C2TF5).

Y.Makide, S.Kato and T.Tominaga.

Appl.Phys., B, 28(4), 341-348, Aug 1982.

The mechanisms and kinetics of the COg laser induced

multiphoton dissociation of C2TF5 and C2HF5 are investigated

under various experimental conditions.

115. Isotope separation by selective dissociation of

trifluoromethane with an infrared laser.

A.J.Hartford.

CA patent document, 1132482/A/,(Int.Cl.B 01 D 59/38),19 pp.,

28 Sep 1982.

A process for isotope separation by selective dissociation

of trifluoromethane with infrared laser is described.

28



116. Multiphc t~jn absorption and decomposition of f luoroform-d.

Laser isotope separation of deuterium.

D.K.Evans, R.D.McAlpine and H.M.Adams.

J.Chem.Phys., 77(7), 3551-3558, 1 Oct 1982.

A process for obtaining products highly enriched in

deuterium by selective multiphoton decomposition of

fluoroform is described.

117. Hydrogen isotope separation.

J.R.Bartlit, W.H.Denton and R.H.Sherman.

US patent document, 4353871/A/, (Int.Cl.B 01 D 3/00), 12 Oct

1982.

A system of four cryogenic fractional distillation columns

interlinked with two equilibrators for hydrogen isotope

separation is reported.

118. Deuterium separation by ultraviolet laser dissociation of

formaldehyde.

L.Mannik and S.K.Brown.

J.Appl.Phys., 53(10), 6620-6627, Oct 1982.

Irradiation of natural isotopic abundance formaldehyde with

a narrow line width ultraviolet laser yields high deuterium

enrichments at five wavelengths in the range 340 to 355 mm.

The temperature and pressure dependence are measured for

both the enrichment and selectivity. The highest enrichment

(110) measured is at 2 Torr, 293 K, 352.061 nra.

119. Catalyst for an isotopic exchange column.

A.E.Bruggeman, R.F.R.Leysen, P.Vermeiren and M.Monsecour.

Belg.BE 893715, (Cl.B 01 J), 18 pp., 3 Nov 1982.

^Ehe preparation of a catalyst with particles of a carrier

material on which is fixed a metal of group VIII and then

dry mixed with particles of a hydrophobic organic material

is described. This is used in the isotopic exchange

separation of H and T.

120. Deuterium isotope separation in the infrared multiphoton

dissociation of dichloro fluoromethane.

A.Hason, P.Gozel and H.Van den Bergh.

Helv.Phys.Acta., 55(2), 187-191, 15 Nov 1982.

The authors have studied the infrared multiphoton
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dissociation of CFClgD as a function of the wavelength, the

energy fluence and the pulse length of the laser as well as

the CFCI2D pressure and the presence of the added CFCI2H.

121. Heavy water enrichment by electrolysis.

Ashi Glass Co.Ltd.

Jpn. Kokai Tokkyo Koho JP 57194032, (82194032). (Cl.B 01 D

59/30), 5 pp., 29 Nov 1982.

Enriching of heavy water by electrolysis in a cation

exchange membrane via. a multiporous gas and liquid

permeable layer, is described.

122. Stability of catalytic activity in platinum impregnated

porous teflon.

Y.Asakura and S.Uchida.

J.Nucl.Sci.Technol.(Tokyo), 19(11), 953-955, Nov 1982.

Published in summary form only.

123. Method and apparatus for isotope separation for deuterium

enrichment and production of heavy water.

M.School1.

Ger.Offen. DE 3118431,(Cl.B 01 D 59/36), 11 pp., 9 Dec 1982.

A method and apparatus for deuterium enrichment and

production of heavy water, using methane oxidizing bacteria

culture,is described.

124. Catalytic oxidation column in a tritium removing facility.

S.Hirata and K.Yorihisa.

JP patent document, 57-206899/A/, (Int. Cl. G 21 F 9/02),

4 pp., 18 Dec 1982.

A catalytic oxidation column for removing tritium contained

in waste gases in thermonuclear plant is described.

125. Method to separate isotopes. (German)

H.Coenen and D.Neuschuetz.

DE patent document, 2855191/C/, ( Int.Cl.B 01 D 59/24 ),

4 pp., 23 Dec 1982.

A method to separate isotopes, especially H/A, Lig/Li7 and

U235/U238 ( e.g.CD2> and using water or benzol as entrainer

is described.

30



126. Hydrogen isotope separation. (Japanese)

M.Hozumi and M.Asahara.

Sumitomo Jukikai Giho, 30(90), 11-20, Dec 1982.

In this report, the present status of hydrogen isotope

separation plants i.e. manufacturing heavy water, upgrading

of diluted heavy water, tritium removal from light and heavy

water and fuel circulating system of fusion reactor are

explained. This also shows the examples of actual water

distillation plants using Sulzer Packings on the case of

FINISHER and UPGRADER.
127. Isotope separation and nuclear energy. II.Production of

heavy water. (Serbo-Croation)

J.Pupezin and S.Miljanic.

Hem.Ind., 36(3), 97-101, 1982.

A brief review of the world production of heavy water is

presented. Different methods of heavy water production are

described and compared on the basis of separation factor,

energy consumption,D recovery and relative volume of towers.

128. Mass transfer modeling for 6.S.Sieve trays.

H.J.Neuburg and K.T.Chuang.

Can.J.Chem.Eng., 60(4), 510-515, 1982.

A mass transfer model to predict tray efficiency on

industrial Girdler Sulphide process sieve trays is

presented.

129. Experimental procedure for examining the kinetics of tritium

gas conversion to tritiated water.

J.E.Philips and C.E.Easterly.

Report 1982, ORNL/TM-7670, 25 pp., 1982.

(From Energy Res.Abstr., 7(14), Abstr.No: 36441, 1982.)

Research equipment was designed, fabricated and evaluated

for determining the conversion rate of tritium gas to

tritiated water.

130. Preliminary design study of tritiated water absorber in

tritium removal system. (Japanese)

M.Kinoshita, Y.Matsuda and Y.Naruse.

Report 1980, JAERI-M-8648, 29pp.

(From Energy Res.Abstr., 7(3), Abstr.No:4202, 1982.
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A preliminary design study is made of the tritiated water

adsorber in tritium removal system and the key factor which

give high decontamination factor and low pressure drop are

revealed.

131. A new method for the hydrogen isotope exchange reaction in a

hydrophobic catalyst bed.

Y.Asakura, M.Kikuchi and H.Yusa.

Nucl.Sci.Eng., 60(1), 184-189, 1982.

A new method, for hydrogen isotope separation in which water

mists and hydrogen gas react concurrently and the catalyst

volume is reduced to 1/10 compared with the usual

countercurrent low temperature reactor, is described.

132. Mass transfer modeling for GS heavy water plants. Part 1.

Point efficiency on GS sieve trays.

H.J.Neuburg and K.T.Chuang.

Can.J.Chem.Eng., 60(4), 504-509, 1982.

A model that takes into account the gas phase and liquid

phase resistance to mass transfer is developed for GS. heavy

water plants.

133. Tritium separation factors in distillation and chemical

exchange processes.

S.M.Dave, S.K.Ghosh and H.K.Sadhukhan.

BARC-1168, 14 pp., 1982.

The vapour pressures of different isotopic hydrogen, water

and ammonia molecules have been calculated. The equilibrium

constants for various exchange reactions involving different

deuterated and tritiated species of hydrogen, water and

ammonia molecules have also been calculated for different

temperatures.

134. Contribution to hydrogen technology. (German)

E.Krell and M.Roesseler.

ZFI-Mitt., 54, 50 pp., 1982

A review of 65 references is given on a great variety of

energy storage systems especially the possibilities of

producing hydrogen. The processes discussed here include the

radiation induced decomposition of water and a combined

process to produce hydrogen and heavy water by electrolysis.
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135. Experimental study of the tritium inventory in the BR3 and

extrapolation to a P.W.R of 900 MWe.

A.Charlier and P.Gubel.

EUR-8183, Contract 016-77-1, RPU-B, 45 pp., 1982.

This is a report to evaluate the tritium production and

diffusion in uranium and plutonium fuel in the primary

circuit of a PWR and to improve the knowledge about the

production difference between the two kinds of isotopes.

136. Technical features of SPIC plants.

P.R.Sundaravadivelu, G.Muthukumaraswamy and A.Swaminathan.

CEW, Chera.Eng.World, 17(9), 64-72, 1982.

The complex of plants in Southern India for manufacturing

NH3, H2SO4, H3PO4, N-P-K Fertilizers and heavy

water is described.

137. Palladium (membrane) accumulators for hydrogen isotopes.

(Russian)

V.A.Gol'tsov, V.V.Latyshev, A.F.Volkov, N.A.Ishchenko,

A.P.Kuzin, V.K.Kapyshev and P.A.Fefelov.

Dokl.Vses Konf.Inzh.Probl.Termoyad.Reakt., 4, 112-119, 2 n d

1981, (Pub.1982). Ed: B.N.Zrukov.

Experimental diffusion apparatus is designed and tested with

operating parameters near to industrial ones. The technology

of obtaining ultrapure hydrogen and its isotopes is

discussed.

138. Feed cycle for industrial production of heavy water through

raultiphoton dissociation of fluoroform.

J.Bigeleisen, W.B.Hammond and S.Tuccio.

Report 1982, DOE/ER/10346-T2, 34pp.

( From Energy Res.Abstr., 8(3), Abstr.No: 4534, 1983. )

Equilibrium H-D separation factors between CHF3 and water,

ammonia, methane, ethane and hydrogen at 25°C are calculated,

from molecular data and schematic feed cycles are developed

from these data to provide the feed for a D laser isotope

separation plant using CHF3 under recycle as the working

medium.
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139. Water - hydrogen isotope exchanger equipped with an
economizer.

Institute of Physical and Chemical Research Power Reactor

and Nuclear Fuel Development Corp.

Jpn. Tokkyo Koho JP 5801617, (Cl.B 01D 59/32), 5 pp.,

12 Jan 1983.

A water - hydrogen isotope exchange apparatus, with

economizer, is designed which is useful in concentrating

tritium from light and heavy water as well as in obtaining

heavy water from light water with significantly lowered

energy consumption.

140. Process and device for stage by stage enrichment of

deuterium and/or tritium in a material suitable for isotope

exchange of deuterium and tritium with hydrogen. (German)

N.Iniotakis and C.B.Decken.

D.E. patent document 3123860/A/,(Int.Cl.C 01 B 4/00),34 pp.,

27 Jan 1983.

In this paper water containing D and/or T is first

introduced in a carrier gasflow and reduced for the stage by

stage enrichment of D and/or T. Reaction products formed

after isotope exchange of D and/or T with hydrogen are

removed by the secondary carrier gas flow.

141. Multistage exchange tower for heavy water production.

Power Reactor and Nuclear Fuel Development Corp.

Jpn.Tokkyo Koho JP 5804564, (8304564), ( Cl. B 01 D 59/02 ).

3 PP., 27 Jan 1983.

A multistage heavy water production tower consisting

alternate H gas - water vapour contacting and water

repellent exchange catalyst sections is described.

142. Deuterium separation by multi-photon dissociation of 2,2-

dichloro-1,1,1-trifluoroethane in a two frequency CO2 laser

field.

D.R.Pan and J.C.Tan.

Chin.Phys., 3(1), 137-142, Jan 1983.

Multiple photon dissociation of CF3CDCI2 - CF3CHCI2

gas mixture in the field of two frequency CO2 laser light is
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studied and a single step deuterium isotopic enrichment

factor of 1600 is obtained.

143. Activity of noble metals supported on hydrophobic carriers

for isotopic exchange between hydrogen and water.

(Japanese)

H.Yamashita, M.Mizumoto and S.Matsuda.

Nippon Genshiryoku Gakkai - Shi. 25(1), 46-48, Jan 1983.

Published in summary form only.

144. Producing deuterium enriched water during the recovery of

hydrogen.

C.Mandrin.

Eur.Pat.Appl.EP 70919, (Cl.C 01 B 5/02), 35 pp., 9 Feb 1983.

A process for producing deuterium enriched water as a

by-product in a synthesis gas facility for hydrogen recovery

is described. A high yield of heavy water is obtained

economically with a high separation ratio of heavy water

product to feed water.

145. Cascades for hydrogen isotope separation using natal

hydrides.

F.B.Hill and V.Grzetic.

J.Less Common Met., 89(2), 399-405, Feb 1983.

Designs are presented for continuous countercurrant hydrogen

isotope separation cascades based on the use of metal

hydrides. The cascades are made up of pressure

swing adsorption or temperature swing adsorption stages.

146. Recovery of hydrogen isotopes using uranium bed.

T.Tanabo, T.Yamamoto and S.Imoto.

J.Less Common Met., 89(2), 393-398, Feb 1983.

A break through experiment is used to investigate the

recovery of hydrogen isotopes from contaminated inert gases

by using a reactive uranium powder bed column under various

conditions.

147. The establishment of equilibria in the Pd-H2~D2-H2O-D2O

system.

S.G.McKee, F.A.Lewis, J.P.Magennis and T.J.Kelly.

J.Less Common Met., 89(2), 475-480, Feb 1983.

Analysis of the ratios of isotopes in outgassed mixtures is
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taken as a means of determining electrolytic isotopic

separation factors and also of determining ratios of

isotopes absorbed within electrodes after equilibria have

been established with respect to the H and D dissolved in

surrounding mixtures of H2O and D2O.

148. A proposed method of hydrogen isotope separation using

palladium alloy membranes.

J.Evans and I.R.Harris.

J.Less Common.Met., 89(2), 407-414, Feb 1983.

149. Isotope enrichment during the formation of water clusters in

supersonic free jet expansions.

B.D.Kay and A.W.Castleman Jr.

J.Chem.Phys., 78(6), 4297-4302, 15 Mar 1983.

The RRKM theory of primary isotope effects is extended to

qualitatively predict isotope enrichment in water cluster

formation. The theoretical model is verified experimentally

by neutral freejet expansion modulated molecular beam maun

spectrometry and the observed enrichment factors

(Approx.30%) suggest that techniques involving clustering

may find practical applications in the area of isotope

separation.

150. Prevention of degradation of catalyst used in hydrogen

water isotope exchange.

Hitachi Ltd.

Jpn.Kokai Tokkyo Koho JP 5849439, (8349439). ( Cl.B 01 J

33/00 ), 5 pp.. 23 Mar 1983.

A nonpolar inert gas 10-70 vol% (relative to hydrogen gas)

is added, in isotope exchange system between water and

hydrogen during heavy water production, to prevent

degradation of the hydrophobic catalyst.

151. Process for producing tritium breeding materials. (Japanese)

Y.Fukai.

JP patent document 58-55881/A/. (Int.Cl.G 21 B 1/00), 2 Apr

1983.

A process is described to recover tritium at reduced cost

using lithium oxide sintered into small spherical pellets.
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152. Feed^^bles, for the industrial production of heavy water

muytiphoton dissociation of fiuoroform.

s,en> W.B.Hammond and S.Tuccio.

Nucl.Sci ,Eng. , 83(4), 473-481, Apr 1983.

Schematic feed cycles are developed from the equilibrium
pCo-t;llum-deuterium separation factors, between fluoroform and
Hct,er,ammonia,methane,ethane and hydrogen at 25 *C,
calculated from molecular data, to provide the feed for

S commercial deuterium laser isotope separation plant using

fiuoroform under recycle as the working medium.

j.53. Enrichment of tritium by a combined gas chromatography-

isotopic decomposition process.

M.Tanase and M.Kato.

Int.J.Appl.Radiat.Isot., 34(4), 687-691, Apr 1983.

A method for tritium enrichment based on a combined process

of gas chromatographic separation of H2, HT and T2 with

MnCl2 ~ coated alumina and decomposition of HT to T2 on

uranium turnings is reported.

154. Enrichment and separation of heavy hydrogen isotopes from

streams of material containing them by exchange.

Kernforschungszentrum Karlsruhe Gm.b.H.

Belg. BE 895564, (Cl.B 01 D), 51 pp., 2 May 1983.

The enrichment and separation of deuterium and/or tritium

starting with streams of material containing them,especially

from reprocessing fuel, are described.

155. Process and apparatus for fractionating close-boiling

components of a multicomponent system.

Tsao U.Lummus Co., Bloom Field, N.J. (U.S.A).

UK patent document 2107597/A/, (Int.Cl.B 01 D 3/26), 4 pp.,

5 May 1983.

A process and apparatus are described for the fractionation

of close boiling components of a multicomponent system. In

one of the claims the multicomponent close boiling system is

a deuterium o*ide - water solution.
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r
156. Numerical analysis of hydrogen isotope s. separation

characteristics in improved dual temperature* exchange

reaction system between water and hydrogen t*as.

Y.Asakura.

J.Nucl.Sci.Technol.(Tokyo), 20(5), 422-432, Maj' 1983.'

A dual temperature hydrogen isotope exchange reac'*1-^11 system

between water and hydrogen gas is numerically

157. Permeation of H2 and D2 through polymers.

P.Mercea.

Isotopenpraxis, 19(5), 153-155, May 1983.

The separation possibility of a gaseous Hg-D2 mixture ^y

selective permeation through polymers, palladium ani?

microporous glass is discussed.

158. Catalytic oxidation of deuterium into heavy water.

H.Pfeiffer.

Brit. UK Pat.Appl. GB 2110949, (Cl. B 01 J 8/04), 4 pp.,

29 Jun 1983.

An apparatus, for the catalytic oxidation of deuterium to

form heavy water, comprising a number of stages of solid

catalyst beds which are connected in series for the flow of

oxygen containing gas and which are in parallel with one

another for the inflowing deuterium, is described.

159. Tritium isotope separation by multiphoton dissociation of

CF3CTC1F.

O.Kurihara. K.Takeuchi, S.Satooka and Y.Makide.

J.Nucl.Sci.Technol. (Tokyo), 20 (7), 617-619, Jul 1983.

Published in summary form only.

160. Infrared laser multiplaphoton dissociation of CDCI3 in a

molecular beam.

I.P.Herman, F.Magnotta, R.J.Buss and Y.T.Lee.

J.Chem.Phys., 79(4), 1789-1794. 15 Aug 1983.

Pulsed COg laser multiple photon dissociation of CDCI3 i a

examined in a molecular beam using llu radiation and its

implications for isotope separation are discussed.
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161. Hydrogen - water isotopic exchange process.

H.Cheung.

US patent document. 4399120/A/, (Int.Cl.C 10 B 5/00), 16 Aug

1983.

A process for concentrating deuterium by hydrogen-water

isotopic exchange using catalyst materials in cold and hot

tower contacting zones is described.

162. CO2 laser photolysis of mixtures of dichlorofluoromethane-h

and -d.

K.Sugita, Y.Ishikawa and S.Arai.

J.Phys.Chem., 87(18), 3469-3473, 1 Sep 1983.

The isotopic selectivity and specific decomposition yields

for the infrared multiple photon dissociation of mixtures of

CHCI2F and CDClgF are examined as the functions of various

experimental parameters and a reaction mechanism for isotope

scrambling is proposed.

163. Tritium removal from contaminated water via infrared laser

multi-photon dissociation.

<) . L.Maienschein and F.Magnotta.

CONF-830406-Nucl.Technol/Fusion. 4(2), 121-126, Sep 1983.

[ 5.Topical meeting on technology of fusion energy,

Knoxville, TN (U.S.A). 26-28 Apr 1983. ]

Tritium removal from contaminated heavy water by chemical

exchange of tritium into deuterated chloroform followed by

selective laser dissociation is described.

164. Laser isotope separation of tritium from deuterium: COg -

laser-induced multiphoton dissociation of C2TF5 in C2DF5.

Y.Makide, S.Kato and T.Tominga.

Appl.Phys.B., 32(1), 33-34, Sep 1983.

Isotope separation of tritium from deuterium in heavy water

is attempted by CO2 laser induced highly selective

multiphoton dissociation of C2TF5 present in C2DF5.

165. Radiation catalyzed conversion of tritium gas to tritiated

water.

C.E.Rasterly and M.R.Bennett.

CONF-830406, Nucl.Techriol/Fusion, 4(2), 116-120, Sep 1983.

[ b. Topical meeting on technology of fusion energy,
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Knoxville, TN (USA), 26-28 Apr 1983. ]

A survey of water production dependence of tritium

concentration and external radiation fields has been made

for the tritium-in-air concentration range of 0.01 to 1

Ci/m3.

166. Tritium production and distribution in a Zircaloy - Clad

Li7?b2 assembly irradiated in the Oak Ridge Research

Reactor.

R.G.Clemmer, Y.Gohar, L.R.Greenwood, M.M.Hall. A.G.Hins,

J.R.Krsul, R.F.Mattas, J.R.Summers, V.A.Maroni and R.L.Senn.

J.Nucl.Mater., 118(2/3), 275-285, Sep-Oct 1983.

The estimated tritium production based on simple neutronics

calculations, using an assumed total flux of 1.2 x 10
2

neutrons/Cm S is reported as approximately 56Ci.
167. Catalyst for hydrogen isotope exchange.

Agency of Industrial Sciences and Technology Hikari Kogyo

Co.Ltd.

Jpn.Kokai Tokkyo Koho JP 58177152, (Cl.B 01 J 35/06), 8 pp.,

17 Oct 1983.

A Catalyst bearing structure useful in heavy water

production via H - water isotope exchange is obtained by

filling the voids in a net prepared with a hydrophilic fiber

with a hydrogen exchange catalyst supported on a hydrophobic

material.

168. Process for separating D2O from B^O using surfactant

systems.

K.S.Chan.

US patent document, 4411798/A/., ( Int.Cl.B 01 D 21/01 ),

6 pp., 25 Oct 1983.

Deuterium oxide separation from water using an anionic

surfactant system is described.

169. Laser-assisted isotope separation of tritium.

I.P.Herman and J.B.Marling.

US patent document, 4411755/A/. , ( Int.Cl. B 01 D 59/00 ) ,

25 Oct 1983.

Methods are discussed for laser assisted isotope separation
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of tritium using infrared multiple photon dissociation of

tritium bearing products in the gas phase.

170. Application of the water gas shift reaction to fusion fuel

exhaust streams.

A.M.Mckay, C.H.Cheh and R.W.Glass.

F - 83017, 55 pp., Oct 1983.

This study shows that the catalyzed water gas shift reaction

is a better method of (H, D, T^O reduction than the hot

metal beds used in the Tritium Systems Test Assembly.

171. Future trends in heavy water production.

M.R.Galley.

AEC1 - 7547, 25 pp., Oct 1983.

(4.Pacific Basin Conference, Vancouver, British Columbia,

Canada. Atomic Energy Of Canada, Ltd., 1 1 - 1 5 Sep 1983.)

This paper describes the prospects of some new processes for

heavy water production, contrasts them with the present

established methods and assesses the probable impact on the

future supply position.

172. Oxidation - adsorption method applied to removal of tritium

from gaseous streams.

T.Tabuchi.

Technol.Rep.Osaka Univ., 33(1703-1740), 455-464, Oct 1983.

Some kinetic data on oxidation of hydrogen with air on a

commercially available palladium dispersed catalyst, which

is quite active in promoting hydrogen oxidation even at

temperatures lower than 100° C, are presented.

173. Fissionable blankets for inertial confinement fusion

production of tritium.

J.H.Pendergrass, M.E.Battat and G.R.Thayer.

Trans.Am.Nucl.Soc., 45, 181-182, Oct 1983.

Published in summary form only.

174. Chromatographic hydrogen isotope separation.

F.T.Aldridge.

C.A.patent document, 1157685/A/., ( Int.Cl. B 01 d 59/26 ),

17 pp., 29 Nov 1983.

This describes a large scale multistage chromatographic

separation process which can produce large quantities of
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heavy water at an effective cost using intermettallic

compounds with the CaCu5 type of crystal structure,

particularly LaNiCo and CaNi5, a s t n e Packing material for

the separation column.

175. Helium-3 induced enhancement of tritium production for

fusion reactors.

G.F.Thomas.

F-84022, 62 pp., Nov 1983.

This report provides the results of an inquiry into the

feasibility of enhancing tritium production levels through

the activation of helium-3 following its external addition

to the moderator system a CANDU reactor.

176. Heavy water - the CANDU moderator.

R.J.Twigg and S.D.Chang.

CIM (Can.Inst.Min.Metal1.) Bull., 76(859), 90-95, Nov 1983.

The production of heavy water is examined following a flow

sheet of a typical Canadian Plant.The process involves the

extraction and concentration of deuterium from natural water

through a chemical exchange mechanism with hydrogen

sulphide.

177. Isotopic separation of deuterium and heavy water production.

(Portuguese)

C.T.Lin, F.B.T.Pessine, T.D.Z.Atvars, C.A.Bertran,J.B.Valin,

A.Santos Marques, C.A.Caetano and M.E.D.Zaniquelli.

An.Ac ad.Bras.Cienc, 55(4), 339-350, Dec 1983.

Isotope separation factor is enhanced by using a pulsed CO2

laser of frequency v[ P(20> j = 944.21 cm"1, power density

< 1 GW/cm and repetition rate of 3 Hz. It has been found

that the selective photooxidation of NH2D in the NH3

mixtures gives exclusively HDO and HD indicating that the

observed single step deuterium separation factor is [D2O] /

[H2O] > 50% which is significantly higher than that of

theoretical value (<33%).

178. Tritium removal from contaminated water via infrared laser

multiple - photon dissociation.

J.L.Maienschen, F.Magnotta, I.P.Herman, F.T.Aldridge and

I.P.Hsiao.
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UCRL - 88229. CONF - 830406 -5, 1983, 7pp.

( 5.Topical meeting on technology of fusion energy,

Knoxville, TN(USA). 26-28 Apr 1983. )

A description of the tritium recovery process along with

recent accomplishments in photochemical studies and

engineering analysis of a recovery system is presented.

179. Numerical analysis on heavy water separation characteristics

for a pair of bithermal trickle-bed type hydrogen-water

exchange columns.

M.Shimizu, A.Kitamoto and Y.Takashiraa.

J.Nucl.Sci.Technol., 20(3), 254-263, 1983.

The influence of operating pressures and temperature on the

heavy water separation characteristics for a pair of

bithermal trickle-bed type hydrogen-water exchange columns

packed with hydrophobic platinum catalyst are studied

deriving analytical expressions from the differential

equations expressing the material balance of three

components, H, water vapor and water, in the exchange

column.

180. Radiation - catalyzed conversion of tritium gas to tritiated

water.

C.E.Easterly and M.R.Bennett.

Nucl.Technol. / Fusion, 4(2,pt.2), 116-120, 1983.

A survey of HTO production dependence on tritium

concentration and external radiation fields is made for the

tritium-in-air concentration range of 0.01-1 Ci/m and the

results of reactions taking place under static conditions

are reported.

181. Tritium system design for the next tokamak.

Y.Naruse, Y.Matsuda, M.Yoshida, M.Kinoshita, S.Konishi and

S.Hirata.

IAEA - TC - 392/54, 277-288, International Atomic Energy

Agency, Vienna, Austria, Panel Proceedings Series, 486 pp.,

1983.

This report describes the design of the fuel reprocessing

system, blanket tritium recovery system and tritiated water

processing system.
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182. Thermal release of tritium produced in sintered lithium

oxide pellets.

K.Okuno and H.Kudo.

J.Nucl.Mater., 116(1), 82-85, 1983.

The thermal release behavior of tritium produced in a

sintered H2O pellet ( 76.53s TD ) is investigated with a

radiometric method.

183. CEC research activities into the immobilization of volatile

radionuclides from reprocessing.

W.Hebel and G.Cottone.

IAEA - SM -261/47. 245-251. Conditioning of radioactive

wastes for storage and disposal. Proceedings of an

international symposium organized by the IAEA, the CEC and

the OECD NEA and held in Utrecht, the Netherlands, 21-25

June 1962. Proceeding Series, 517 pp., 1963.

The immobilization of tritium methods of fixation with

calcium phosphate and as metal hydrides are reported. Other

radio nuclides mentioned in this report are krypton-85,

iodine-129 and carbon-14.

184. Effect of neutralization on protectivenese of sulfide films

on carbon steel.

R.L.Tapping, P.A.Lavoie and R.D.Davidson.

Mater.Perform., 22(9), 43-47, 1983.

During shutdown of GS process heavy water plants the carbon

steal and stainless steel surfaces are neutralized with NH3

and/or Na£CO3.The effect of neutralization on the protective

pyrite film and subsequent in-plant corrosion rates are

investigated.

165. Release of gaseous tritium from reprocessing plants.(German)

F.Bruecher and K.Hartmann.

Ber.Kernforschungsanlage Juelich, Juel-1838, 145pp, 1983.

The alternatives viz. electrolysis and voloxidation with

subsequent electrolysis are presented as methods for the

removal of HTO and these are compared with the process of

deep-well injection of HTO.
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186. Cumulative production of tritium, He, He nuclei.

(Russian )

A.M.Baldin, V.K.Bondarev, N.Ghiordanescu, A.G.Litvinenko,

N.S.Moroz, Yu.A.Panebrattsev, M.Pentia, S.V.Rikhvitskij,

V.S.Sta Vinskij and A.N.Khrenov.

JINR-R-1-83-431, 20pp., 1983.

Experimental data on the energy dependence of the tritium,
3 4He and He production cross sections at 168° and
90° interactions are reported.

187. CANDU with hydrogen.

M.Hamnerli.

Int.J.Hydrogen Energy, 8(4), 269-280, 1983.

How Canada's successful CANDU nuclear power reactor would

benefit from an emerging hydrogen-electric economy and vice

versa is discussed with reference to the Combined

Electrolysis Catalytic Exchange (CECE) process for

recovering by-product heavy water from electrolytic

hydrogen. Other potential applications of the CECE process

are presented including tritium recovery from both light and

heavy water. The potential for by-product heavy water

production from hydrogen in general and electrolytic

hydrogen in particular is discussed in relation to Canada's

present primary heavy water production capacity.

188. Purification and trace level determination of carbon dioxide

in synthesis gas.

N.C.Goomer, S.P.Awasthi and S.M.Dave.

Trace Anal.Technol.Dev., Spec.Contrib.Pap.Int.Symp., 1

1981,376-379, (Pub.1983), Eds.M.Shankar Das and Wiley.

Purification of the CO2 impurity in the synthesis gas which

is used as feed material in the NH3-H exchange process for

the production of heavy water,to the level of < 1 ppm, by

the potassium amide-liquid ammonia solution wash step before

the gas is fed into the exchange column is described.

189. Heat exchanger nozzle stresses.due to pipe vibration.

G.A.Wolgemuth.

CONF-830607-Am.Soc.Mech.Eng.Pressure vessels piping Div.,

[Tech.Rep.], PVP-VOL, 74, 175-178, 1983.
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An investigation is carried out to determine the stress

levels i ?. the nozzle with the quenching flow off and suggest

means <• i. reducing them if excessive.

190. The development of tritium technology at the tritium systems

test assembly.

J.L.Anderson and J.R.Bartlit, V.I, 527-536. Fusion

Technology,1982. Proceedings of the 12.Symposium held in

Juelich, 13 Sep 1982. Pergamon Press, Oxford (UK), 1532 pp.,

1983.

A brief description of the isotope separation, tritium

cleanup,tritium waste treatment, tritium monitoring etc. is

given.

191. Consolidation of heat transfer with mass transfer in

fabrication process.

V.R.Thayer.

AIChE Symp.Ser., 79 (225), 54-65, 1983.

Consolidation of heat transfer with mass transfer in

fractionation process is described which is particularly

advantageous when applied to dual temperature exchange

between H2S and H2O in the production of heavy water.

192. Isotopic separation of deuterium and production of heavy

water. (Portuguese)

C.T.Lin, F.B.T.Pessine, T.D.Z.Atvars, C.A.Bertran, J.B.

Valim, A.dos S.Marques, C.A.Caetano and M.E.D.Zaniquelli.

An.Acad.Bras.Cienc., 55(4), 339-350, 1983.

Selective photo-oxidation of NH2D in NH3 by a 3 Hz pulsed

CO2 laser at 944.21 cm is used for the separation of HDO

and HD and an observed separation factor of >50% is

reported.

193. Design of an isotope separation plant by conventional

distillation. (English / Spanish)

T.R.Melli, Z.Spekuljak and R.L.Cerro.

Rev.Latinoam Ing.Quim.Apl., 13(3), 315-324, 1983.

Design variables with a fundamental incidence on isotope

separation operations are analyzed and a conventional

distillation installation is designed to separate H2O/D2O

with towers having random-type packing, scaled up towers
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diameters and packing sizes as well as an exploration of

different operating pressures, leading to an optimum of

installation volume where construction requirements are very

simple.

194. Technical and economical feasibility studies and preliminary

plan of a heavy water plant by cryogenic distillation method

of hydrogen. (Spanish)

F.Dias Vargas.

INIS-OL-002, 232pp., 1983.

This paper presents the prefeasibility study of a heavy

water production plant both from the technical and

economical point of view.

195. Heavy water drum fabrication.

J.F.Pelletier and R.Labelle.

Pt.K, 1-4. In: Canadian Nuclear Society 4. Annual Conference

15 June 1983.

Proceedings Vol.2, 528 pp., 1983.

Published in summary form only.

196. Facility for storage and handling of 10 Ci tritium.

H.J.Fabian, H.Lang, H.J.Riedel and H.Stechemesser, P: 849-

852. In: Annualmeeting on nuclear technology '83-Reactor

Conference 1983. Conference proceedings, Session 8: Fusion

Technology 900.pp.,1983.
g

A facility for storage and handling of 10 Ci tritium has
been developed and constructed at Juelich Nuclear Research

Centre.

197. The dew point response of the Annulus Gas System of Bruce

NGS A - derivation of a model.

J.Kenchington, P.J.Ellis and B.Meranda.

Proc.Annu.Conf. - Can.Nucl.Soc., 4 t h (Vol.1). B/108 - B/128,

1983.

Tha daw point response of the Annulus Gas System in Bruce A,

Unit 1 and 2, is modeled to alert the operator of the

presence of heavy water and to establish the leak rate into

the annulus. It models the complex arrangement of the system

and the transportation of moisture through the annuli by

combination of plug flow and mixing of COg and D2O vapors.

47



198. Experimental evaluation of a "tritium removal system from

tritiated water.

Y.Asakura and S.Uchida.

Proc.Symp.Fusion Eng., 10th(Vol.l), 137-141, 1983.

A proposed dual temperature hydrogen isotopic exchange

system composed of low-temperature co-current reactors for

reaction between water mists and hydrogen gas and high

temperature co-current reactors for reaction between water

vapor and hydrogen gas is evaluated experimentally.

199. Process for the extraction of tritium from heavy water.

A.H.Dombra.

CA patent document 1160428/A/.,(Int.Cl.C 01 b 4/00), 11 pp.,

17 Jan 1984.

A process for the extraction of tritium by contacting the

heavy water with a counter current gaseous deuterium stream

in a column packed with a water-repellent catalyst is

described.

200. Method for the preparation of deuterium-enriched water in

the preparation of hydrogen.

C.Mandrin.

US patent document, 4426370/A/, (Int.Cl.C 01 B 5/00), 17 Jan

1984.

A process for producing heavy water without expensive

additional energy consuming devices is described.This is

achieved by using the waste water obtained during the last

operating period and having the highest deuterium

concentration, as the feed for the plant for producing heavy

water.

201. Isotopic enrichment of tritium by using host-guest

chemistry.

K.Nishizawa, H.Watatanbe and Y.Shimobayashi.

J.Nucl.Sci.Technol.(Tokyo), 21(1), 74-76, Jan 1984.

Published in summary form only.

202. Design data, liquid distributors and condenser for a

distillation column to enrich tritium in metallic lithium.

(German)

E.Barnert.
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Juel - 1885, 40 pp., Jan 1984.

Design data for a column for high -temperature distillation

are given.

203. Isotopic enrichment of tritium by using host - guest

chemistry.

W.Kazushige, H.Watanabe, Y.Shimobayashi and M.Shinagawa.

J.Nucl.Sci.Technol. (Tokyo), 21(1), 74-76, Jan 1984.

Published in summary form only.

204. Tritium isotope separation by CC>2-laser irradiation at low

temperature.

M.Takeuchi, S.Stooka and Y.Makide.

Appl.Phys. B., 33(2), 83-90, Feb 1984.

Tritium isotope separation by CO2 laser induced multiphoton

dissociation of CTF3 is investigated.

205. Control of foaming in hydrogen sulfide / water mixtures.

D.A.Spagnolo and K.T.Chuang.

CONF - 840201 - Am.Soc.Mech.Eng.(Pap), 84-PET-18, 16pp., Feb

1984.

[ASME energy sources technology conference and exhibition.

New Orleans, LA, USA, 12-16 Feb 1984]

Hydrogen sulfide / water mixtures which are frequently

encountered in the petrochemical and heavy water industries

are reviewed.

206. Report on research and development work 1983 of the Institut

fuer Radiocheraie.

Kernforschungszentrum Karlsruhe, G.m.b.H, (Germany, FR).

KFK-3691, 43 pp.,Feb 1984.

Water technological investigations at IRCH are incorporated

in the joint programs "Technology - Man - Environment" of

this report.

207. Laser separation of hydrogen isotopes:Tritium-from-deuterium

recovery.

F.Magnotta, I.P.Herman, F.T.Aldridge and J.L.Maienschein.

OCRL - 90358, CONF - 831265 - 9, 6 pp., Feb 1984.

( 6. International conference on lasers and applications.

San Francisco, CA (USA), 12-16 Dec 1983. )

49



The photochemistry and photophysics of the removal of

tritium - from - deuterium by 12 urn laser multiple-photon

dissociation of chloroform is discussed alone with the

prospects for implementation of this method in practical

heavy water reactor detritiation.

208. Hydrogen-water isotopic exchange process.

H.Cheung.

CA patent document. 1163422/A/,(Int.Cl.B 01 d 59/33),38 pp.,

13 Mar 1984..

A dual temperature isotopic exchange process employing

hydrogen-water exchange is described.

209. Proposal of tritiated water adsorption system with triple

towers. (Japanese)

K.Kotoh and M.Nishikawa.

Nippon Genshiryoku Gakkai-Shi, 26(3), 236-238, Mar 1984.

Published in summary form only.

210. Measurements of tritium production-rate distributions in

lithium oxide assemblies. (Japanese)

H.Mackawa, K.Tsuda, Y.Ikeda, Y.Oyama, T.Fukumoto, Y.Seki and

T.Nakamura, P:342-346.

JAERI-M-84-010, 434 pp., Mar 1984.

[ Proceedings of the 1983 seminar on nuclear data, Japan

Atomic Energy Research Inst.,Tokyo.J

Tritium production rate distributions measured in simulated

fusion blanket assemblies using the FNS are reported.

211. Production of the excited hydrogen atom (n=4) by controlled

electron impact on methanol.

T.Ogawa, S.lshibashi and H.Kawazumi.

J.Phys.Chem.. 88{8), 1662-1665. 12 Apr 1984.

Dissociation of methanol for the formation of the excited

hydrogen atom (n=4) from the methyl and the hydroxyl groups

are investigated.

212. Isotope enrichment systems.

J.S.Spevack.

CA patent document, 1165538/A/., ( Int.Cl. B 01 D 59/33 ),

22 pp., 17 Apr 1984.
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This patent provides a process for concentrating the heavy

isotope of at least one element of the class consisting of

hydrogen and oxygen by the dual temperature exchange of the

heavy and light isotopes of the element between two

separable fluids containing the said element.

213. Treatment of water containing tritium.

S.Sasaki (Showa Denko KK).

Jpn.Kokai Tokkyo Koho JP 64/84856, 4 pp., 26 Apr 1984.

Water containing tritium is fed through the top of a H2O/H2

isotope exchange reactor packed with hydrophobic platinum

catalyst and H gas is fed through the reactor bottom to

exchange T in HTO with H in H2 during the counter-current

contact, then the HT is discharged at the top of the reactor

directly or after dilution into the air whi3e HgO devoid of

T is collected at the reactor bottom.

214. Computer-aided simulation procedure for water distillation

columns.

M.Kinoshita.

J.Nucl.Sci.Technol.(Tokyo), 21(4), 299-307, Apr 1984.

A computer aided simulation procedure is proposed for a

water distillation column which has hundreds of stages. The

procedure allows to simulate a column processing all the

six molecular species H2O, HDO, HTO, D2O, DTO and T2O.

215. Removal of the enriched fraction by selective freezing in

"the separation of light and heavy water by thermal

diffusion.

E.K.Franke.

Can. CA 1168160, (Cl.B 01 D 17/00), 18 pp., 29 May 1984.

A process is discussed for the recovery of a relatively

enriched fraction of heavy water from a heavy water-light

water mixture of arbitrary relative concentration, by

maintaining a temperature gradient across a confined volume

of the said mixture to cause heavy water molecules to move

by thermal diffusion toward the lower temperature region of

the gradient to establish a fraction enriched in heavy water

and a depleted supernatant and solidifying by freezing this
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fraction, followed by separation of the solidified fraction

from depleted liquid supernatant.

216. Device working on the gas chromatography principle for

obtaining hydrogen isotopes from a gas mixture. (German)

H.Frischmuth, J.Perchermeir, A.Stimmelmayr and

H.Weichselgartner.

DE patent document, 3244325/A/., ( Int.Cl.B 01 D 59/26 ),

20 pp., 30 May 1984.

The TRIO-01 experiment designed to test in-situ tritium

recovery and heat transfer performance of a device working

on the gas chromatography principle and suitable for the

separation of large quantities of hydrogen is described.

217. TRIO - 01 experiment.

R.G.Clemmer, P.A.Finn, M.C.Billone and others, P:17-22.

In: Sixth annual progress report on special purpose

materials for magnetically confined fusion reactors, Oak

Ridge National Lab., TW (USA), DOE /ER -0113/3, May 1984.

The TRIO - 01 experiment designed to test in-situ tritium

recovery and heat transfer performance of a candidate solid

breeder x - LiAK)2 is described. The results show that

nearly all the tritium generated is recovered.

218. A new simulation procedure for multistage water / hydrogen

exchange column for heavy water enrichment.

T.Takamatsu, I.Hashimoto and M.Kinoshita.

J.Chem.Eng.Jpn., 17(3), 255-261, Jun 1984.

A powerful new simulation procedure developed for the

multistage water / hydrogen exchange column for heavy water

enrichment is reported. Unlike the previously reported

procedures for the exchange column the present procedure is

applicable, even in cases where the deuterium concentration

is significantly high, varying greatly from stage to stage

within the column.

219. An assessment of problems associated with tritium

containment.

D.K.Sze, W.D.Bjorndahl, A.Hassanein, S.J.Piet and C.Wong.

Trans.Am.Nucl.Soc., 46, 203, Jun 1984.

Published in summary form only.
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220. Efficiency of tritium enrichment by electrolytic cell with

multi-nickel-plates electrode and application to

determination of tritium in environmental water.

Y.Knodo, M.Sasaki and S.Kimura.

Radioisotopes (Tokyo), 33(6), 357-362, Jun 1984.

The tritium recovery and the separation factor 3 are found

to be maximized when an electrolytic cell with multiplate-

electrode system is used for the electrolysis instead of the

commonly used single plate electrode.This method can also

be applied to determine the concentration of environmental

samples.

221. Process and device for step by step enrichment of deuterium

and / or tritium by isotope exchange. (German)

N.Iniotakis and C.B.Decken.

DE patent document, 3123860/C/., (Int.Cl.C 01 B 4/00), 9 Aug

1984.

A plant consisting of several enrichment stages for step by

step enrichment of deuterium and / or tritium by isotopa

exchange is described.

222. Process and device for step by step enrichment of deuterium

and/or tritium by isotope exchange. (German)

N.Iniotakis and C.B.Decken.

DE patent document 3123860/C., (Int.Cl.C 01 B 4/00), 9 pp.,

9 Aug 1984.

The various flows and parts of the plant are described.

223. Effects of wavelength, temperature and trifluoromethane-H

buffer gas pressure on the infrared multiphoton

decomposition of trifluoromethane-D.

J.A.O'Neill and J.R.Robins.

J.Chem.Phys., 81(4), 1825-1835, 15 Aug 1984.

The isotopically selective infrared multiphoton dissociation

of trifluoromethane-D is studied as a function of

trifluoromethane-H buffer gas pressure at three

temperatures and two wavelengths.
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224. Method for the removal and / or concentration of tritium in

light and / or heavy water or protium in heavy wat&r

T. Kitarr.oto.

Jpn.Kokai Tokkyo Koho JP 60166202, (Cl. C 01 B 4/00), 5 pp.,

29 Aug 1984.

A method using a cascade concentration apparatus, combining

dual temperature exchange towers each consisting of a low

temperature tower and a high temperature tower, for the

removal and /or concentration of tritium in light and / or

heavy water or protium in heavy water, is described.

225. Infrared laser multiple photon dissociation of CTCI3-'

Wavelength dependence, collisional effects and tritium /

deuterium isotope selectivity.

F.Magnotta and I.P.Herman.

J.Chem.Phys., 81(5), 2363-2374, 1 Sep 1984.

Isotopically selective infrared multiple photon dissociation

of CTCI3 in CDCI3 is investigated using a pulsed CO2 laser-

pumped NH3 laser in the 12 UT region.

226. TRIO experiment.

R.G.Clemmer, P.A.Finn, R.F.Maleeha and others.

ANL - 84 - 55, 232 pp., Sep 1984.

The TRIO experiment which is a test of in-situ tritium

recovery and heat transfer performance of miniaturized solid

breeder blanket assembly and the results of the experiment

are discussed.

227. Uranium enrichment and heavy water production.

M.M.Miller.

Energy (Oxford), 9(9-10), 829-846. Sep-Oct 1984.

[ Conference on nuclear - electric power in the Asia-Pacific

region, Honolulu, HI (USA), 23-28 Jan 1983. ]

Estimates of demand for uranium enrichment and heavy water

for use in nuclear fuel cycles in countries outside the

centrally planned economies are studied.

228. Tritium from tritiated water.

Japan Atomic Energy Research Institute.

Jpn.Kokai Tokkyo Koho JP, 59174503, (Cl.C 01 B 4/00), 3 pp.,

3 Oct 1984.
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T2O vapor diluted with Ar is fed into the chamber which is

made with stabilized ZrO2 with Y2O3 shaped into an 0

permeable wall of a tube, coated with Ft paste on both

sides, calcined at 1000°C and placed in a sealed vessel so

as to divide into two chambers. This is electrolysed at 600-

950° to obtain > 99.5% T in one chamber and decontaminated

0 in another chamber.

229. Lithium aluminate / Zirconium material useful in the

production of tritium.

W.E.Cowloy and T.J.Trapp.

US patent document, 4475948/A/., ( Int. Cl. F 16 N 57/04 )

9 Oct 1984.

A composition is described useful in the production of

tritium in a nuclear reactor.

230. Tritiated water.

U.Pleiss and J.Roemer.

Ger.(East) DD 214360, (Cl.C 01 B 5/02), 6 pp., 10 Oct 1984.

A procedure is described for the production of the mcst

chemically pure carrier-free tritiated water.

231. Advanced technology heavy water monitors offering reduced

implementation costs.

W.Kalechstein and K.B.Hippola.

AECL - 8486, 10 pp., Oct 1984.

[ Canadian Nuclear Society 5 Annual Conference, Saskatoon,

Saskatchewan, Canada, 3-6 Jun 1984.]

The development of second generation heavy water monitors

for use at CANDU power stations and heavy water plants is

described.

232. Separation and concentration of hydrogen isotopes by

palladium - membrane. 2.Measurement of permeability and

solubility through palladium - alloy membrane and tritium

separation. (Japanese)

Y.Suzuki and S.Kimura.

Nippon Genshiryoku Fakkai-Shi, 26(11), 999-1004, Nov 1984.

Permeability and solubility of tritium in Pd-alloy membrane

are measured in the system of tritium - protium mixture gas
—6

whose isotopic ratio is approximately 10 and the
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dependence of the separation factor a on the cut theta is

calculated.

233. Experimental results from hydrogen/deuterium distillation at

the Tritium Systems Test Assembly.

R.H.Sherman, J.R.Burtlit and D.K.Veris.

Fusion Technol., 0748 - 1896, FUSTE. 6(3), 625-628,

Nov 1984.

Fundamental operating parameters and column performance have

been measured on the interlinked four column cryogenic

distillation system at the Tritium Systems Test Assembly.

234. Preparation of deuterated water from tritiated water.

H.Hashizume.

Jpn.Kokai Tokkyo Koho JP, 59231497 (84231497>. (Cl.G 21 G

1/21), 26 Dec 1984, 3 pp.

A method for preparing deuterated water from tritiated water

by irradiating T9O, HTO, DTO or their mixtures with x-rays
60

using a Co source in a Pb-shielded reaction vessel,is

described.

235. Deuterium separation by IR multiple photon dissociation in a

HN3 - DN3 system. (in Japanese)

H.Kajima, T.Fukumi, J.Miyata, O.Kondo and O.Kajimoto.

Osaka Kogyo Gijutsu Shikenjo Kiho, 35(4), 241-246, Dec 1984.

Deuterium separation through multiple photon dissociation is

evaluated in a system of HN3 - DN3 using a TEA CO2

laser.

236. Intensity and pressure effects in CO2 laser isotope

separation of tritium. Photolysis of CF3CTCIF with 2-ns

pulses.

K.Takeuchi, S.Satooka and Y.Makide.

J.Nucl.Sci.Technol.(Tokyo), 21(2), 959-961, Dec 1984.

Published in summary form only.

237. Preparation of the first laboratory quantities of heavy

water in the Soviet Union by A.I.Brodskii ( On the occasion

of the 50 anniversary of the production of heavy water in

the USSR ). (in Russian)

V.A.Volkov and D.N.Trifonov.

Vopr.Istroii.Estestvoan.i Tekhn., (1), 75-78. 1984.
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From Ref.zh.khim., Abstr.No.14 A 9.

Title only translated.

238. Tritium operation of a gas chromatographic isotope

separation plant - first results.

H.Weichselgartner, H.Frischmuth, A.Stimmelraayr and A.E1-

Sharnouby.

Eur.Communities (REP), EUR 9183, Fusion Techno1., Vol.1,

441-446, 1984.

239. Study of hydrogen isotope exchange between hydrogen and

liquid water in the cocurrent-exchange reactor. (Chinese)

S.Qi, D.Chi, Y.Li and Z.Qian.

Gaodeng Xuexiao Huaxue Xuebao, 5(1), 77-62, 1984.

The kinetic equation for a cocurrent flow reactor for the

exchange reaction between hydrogen and water using

hydrophobic resin of D type as support and Pt as the active

component is discussed.

240. Catalytic purification of natural waters from tritium.

(Russian)

A.S.Lobach, M.P.Filatova, V.S.Savast'yanov and M.L.Khidekel,

P:269. In: International symposium on homogeneous

catalysis. Summaries of reports.

INIS - SU - 306 (V.4), 1984. Short note.

241. Simulation calculation for a catalytic exchange / cryogenic

distillation hydrogen isotope separation process.

M.Rodman and D.W.Howard.

DP - MS - 84 - 100, CONF - 8411125 -1, 34 pp., 1984.

(Process simulation symposium. Wilmington, DE (USA), 8-9 Nov

1984.)

Some aspects of the optimization and simulation calculations

for the Moderator Detritiation Plant that may be applicable

to other processes are described. The FORTRAN Optimization

program and the CPES and PROCESS distillation calculation

are covered.

242. The status of the photochemistry and photophysics of tritium

from - deuterium isotope separation by infrared laser

multi-photon dissociation of chloroform.
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I.P.Herman, F.Magnotta and F.T.Aldridge.

Isr.J.Chem., 24(3), 192-196, 1984.

Several experiments that examine the multiphoton absorption

and dissociation and the post-photolysis chemistry of

tritium - from - deuterium isotope separation by 12 u laser

photolysis of chloroform are described.

243. A control room lighting study.

V.V.Vaidya, K.M.Iwasa-Madge, B.Howard and R.B.Willson,P:609-

613. In: Proceedings of the 1964 international Conference

on Occupational Ergonomics, Rexdale, Ontario, Canada.

Eds: D.A.Atwood and C.McCann. 796 pp., 1984.

This paper describes the control room, the operator tasks,

the procedures used for the lighting survey, the findings

and the changes recommended to improve the control centre

lighting conditions of Heavy Water Plant in Ontario, Canada.

244. INTOR critical issue D: maintainability. Tritium containment

and personnel access vs remote maintenance,Chapter VI of the

US INTOR report for Phase Two A, Part 2.

P.T.Spampinato, P.A.Finn, Y.Gohar and others.

CONF - 8410187 - 1, 163 pp., 1984.

The benefits and costs associated with personnel access

maintenance procedures compared to those of all remote

maintenance procedures are studied.In addition estimates of

person - rem exposure are made for the personnel access

approach.

245. The composition of thin films formed on stainless steels in

hydrogen sulfide saturated water.

R.L.Tapping and R.D.Davidson.

Proc -Int.Congr.Met.Corros., 4, 59-6b, 1984.

The composition of thin films formed on stainless steel in

hydrogen sulfide saturated water is studied using Auger

spectroscopy.

246. Current experimental work related to a system alternative to

that using the cryogenic separation of hydrogen isotopes.

G.Pierini, H.Spelta and C.Rizzelo.

Comm.Eur.Communities (Rep.) EUR 9183, Fusion Techno1.,

Vol.1, 455-461, 1984.
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The preparation and characterisation of some types of

separators which will be resistant to beta z-adiation of

tritiated water are investigated. The feasibility study of

an alternative exhaust plasma process based mainly on the

handling of tritiated water shows that it could be

competitive as some units used in the isotopic separation

system could contain the performance required in the

conceptual design.

247. Heavy water , methods for its industrial manufacture and new

processes' for its manufacture in Turkey. (Turkish)

H.Ayranoi.

Marmara Univ.Ataturk Egitim Fak. Fen Bilimleri Derg.. 1. 7-

40, 1964.

Methods for the industrial production of heavy water in

Turkey are discussed.

248. The heavy water production plant at Arroyito, Argentina.

R.Ecabert.

Sulzer Tech.Rev., 66(3), 21-24, 1984.

A review with no reference.

249. Sorptive behavior of tritiated water on molecular sieves..

R.C.Bindal, S.Prabhakar and A.P.Jayaraman.

Radiochim.Acta., 36(4), 215-218, 1984.

The sorptive behavior of T2O on commercially available

molecular sieves is studied for the separation and

concentration of T.

250. Heavy water : Industrial Separation Processes. (Romanian)

M.Paculea.

Scrisul Romanesc : Craiova, Rom., 292 pp., 1984.

251. The enrichment of heavy water in a batch-type thermal

diffusion column.

H.M.Yeh and S.C.Yang.

Chem.Eng.Sci., 39(7-8), 1277-1282, 1984.

The separation equations for the enrichment of heavy water

in a batch type thermal diffusion column are derived for low

concentration operations. The experimental work for various

feed concentrations of H2O - HDO - D2O system is also
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conducted an.d the results quantitatively confirm the

prediction of the theory.

252. Improving sieve tra'y performance with knitted mash packing.

D.A.Spagnolo and K.T.Chuang.

Ind.Eng.Chem.Process Des.Dev.. 23(3), 561-566, 1984.

The hydraulic and mass transfer performance of sieve trays

containing a 25 nun bed of a knitted mash packing is studied

for the Girdler - Sulphide heavy water production process

operating at 32 °C and 2.17 MPa.

253. Experimental evaluation of a tritium removal system from

tritiated water.

Y.Asakura and S.Uchida, P: 137-141.

Fusion Engineering Vol.1, New York, NY (USA), IEEE, 1984.

A proposed dual temperature hydrogen isotopic exchange

reaction system between water and hydrogen gas is evaluated

experimentally.
83 17

254. Feasibility study of tritium recovery systems from Pb Li

breeding material of a D - T fusion reactor.

G.Pierini, F.Massetti and C.Rizzello. V.I, P: 463-471.

In: Fusion Technology 1984. Proceedings of the thirteenth

symposium. Conference centre of Villa Ponti, Varese, Italy,

24-28 September 1984, Pergamon Press. Oxford(UK), 813 pp.,

1984.

The technological problems connected with the use of the
83 17

liquid eutectic Pb Li as breeding material of a

thermonuclear D - T fusion reactor are investigated in order

to demonstrate the feasibility of a process for recovering

the tritium.

255. Development of the ELEX process for water detritiation.

A.Bruggeman, L.Meyendonckx, C.Parmentier, W.K.A.Goossens and

L.H.Baetsle, V.I, P: 433-439.

In: Fusion Technology 1984, Proceedings of the thirteenth

symposium, Conference centre of Villa Ponti, Varese, Italy,

24-28 Sep 1984, 813 pp, 1984.

The ELEX process which appears to be very suitable for the

detritiation of CTR cooling water and waste water is

described. This process is based on the electrolysis of
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water and the catalytic exchange of tritium between hydrogen

and water.

256. Studies on hydrophobic platinum catalysts for removal of

tritium and condensation of heavy water. 1. Development of

catalysts for isotopic exchange reaction between liquid

water and hydrogen. (Japanese)

T.Sato, S.Ohkoshi and T.Takahashi.

Hokkaido Kogyo Kaihatsu Shikensho Hokoku, (34), 4-8, 1964.

The selection of catalysts for the title reaction is carried

out using a circulating closed reactor. Hydrophobic

properties and large specific surface area are important

qualities.Platinum catalysts supported on porous styrene -

divinyl benzene copolymer Shodex 104 or Porapak Q proved to

have the highest activity.

257. Studies on hydrophobic platinum catalysts for removal of

tritium and condensation of heavy water. V. Performance test

of the catalyst packed column. (Japanese)

T.Takahashi, S.Ohkoshi and T.Sato.

Hokkaido Kogyo Kaihatsu Shikensho Hokoku, (34), 20-32, 1984.

The performance is measured of the packed columns of two

types of catalysts, Hokko cylinder and sphere Pt / styrene -

butadiene - divinyl benzene copolymer, for exchange reaction

between water and hydrogen.

258. Studies on hydrophobic catalysts for removal of tritium and

condensation of heavy water. III. Researches on deactivation

factors of hydrophobic catalysts for isotopic exchange

reaction between liquid water and hydrogen. (Japanese)

S.Ohkoshi, T.Takahashi and T.Sato.

Hokkaido Kogyo Kaihatsu Shikensho Hokoku, (34),13-15, 1984.

The effect of various materials on the catalytic activity of

the title catalysts is investigated.

259. Studies on hydrophobic platinum catalysts for removal of

tritium and condensation of heavy water. IV. Preparation of

formed catalysts named "Hokko" type. (Japanese)

T.Takahashi, S.Ohkoshi and T.Sato.

Hakkaido Kogyo Kaihatsu Shikensho Hokoku, (34), 16-19, 1984.

The preparation of Pt Hokko catalyst is described.
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260. Probabilistic consequence assessment of hydrogen sulphide

releases from heavy water plant.

C.J.Baynes.

Report 1984, INFO - 0102 -3, 125 pp., 1984.

The probabilistic consequence for 43 postulated accident

scenarios at Bruce Heavy Water Plant ranging from a break in

a 50 mm H2S vapour line to the catastrophic failure of a 180

tone storage tank of liquid H2S are presented.

261. Tritium and Plutonium production as a step toward ICF

commercialization.

J.H.Pendergrass and D.J.Dudziak, P: 34-42.

In: Energy 83 Orlando. Eds: B.L.Capehart and M.H.Hamza, Acta

Press, Anaheim, CA (USA),1984. (LASTED Energy Symposium,

Orlando, FL (USA), 9-11 Nov 1983.)

The feasibility of a combined special nuclear materials

production plant / engineering test facility with reduced

pellet driver performance requirements aa a step toward

commercialization of inertial confinement fusion is

examined.

262. Separation of deuterium by H2/H2O reaction with hydrophobic

platinum catalyst.

A.Kitamoto and Y.Takashima, P: 375-378.

In: Proceedings, 2 World Congress of Chemical Engg.,

Vol:II, Canadian Society for Chemical Engg., Montreal,

Quebec, 561 pp., (nd).

From Atomindex, 15 - 31106, 1984.

263. Production of heavy water in India.

P.G.Deshpande, K.S.Bimbhat and R.K.Bhargava, 363-367.

In: Proceedings, 2 n World Congress of Chemical Engineering.

4 - 9 Oct 1981, Volume:II, Ottawa.Canada. Canadian Society

for Chemical Engineering, 561 pp., (nd).

264. Kinetics of trifluoromethane -T dissociation in tritium

separation by COg lasers.

K.Takeuchi, Y.Makide, S.Arai, R.Nakane and I.Inoue, P: 371-

374. In: Proceedings, 2 n World Congress of Chemical

Engineering,4-9 Oct 1981. Volume:II, Ottawa,Canada. Canadian

Society for Chemical Engineering, 561 pp.. (nd).
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Tritium separation by CO2 laser multiphoton dissociation of

trifiuoromethane is studied and an enrichment of 450 fold in

one stage is attained.

265. Canadian heavy water production - 1970 to 1980.

M.R.Galley, P:359-363.

In: Proceedings, 2 n World Congress of Chemical Engineering,

4-9 Oct 1981, Volume:II, Ottawa, Canada. Canadian Society

for Chemical Engineering, 561 pp., (nd).

266. Heavy Water production benefits of a supporting R & I)

program.

A.R.Bancroft, M.R.Galley, R.T.Bailey and K.M.Raven, P: 367-

371. In: Proceedings, 2 World Congress of Chemical

Engineering, 4 - 9 Oct 1984, Volume: II, Ottawa, Canada.

Canadian Society for Chemical Engineering, 561 pp., (nd).

Research and development programme associated with Canadian

heavy water plants are described.

267. Separation of deuterium by H2/H2O reaction with hydrophobic

platinum catalyst.

A.Kitamoto, Y.Takashima and M.Shimizu, P:375-378.

In: Proceedings, 2 n World Congress of Chemical Engineering,

4 - 9 Oct 1981, Volume: II, Ottawa, Canada. Canadian Society

for Chemical Engineering, 561 pp., (nd).

The separation performance of a trickle bed exchange column

packed with hydrophobic or waterproof catalyst under

different operating conditions is studied.

266. Present status of hydrogen isotope separation in Japan.

R.Nakane, P: 379-388.

In: Proceedings, 2 n World Congress of Chemical Engineering,

4 - 9 Oct 1981, Volume: II, Ottawa, Canada. Canadian Society

for Chemical Engineering, 561 pp., (nd).

Removal of tritium by hydrogen isotopic exchange between

hydrogen gas and water using a hydrophobic catalyst and

tritium separation by CO2 laser multiphoton dissociation of

halomethanes are focused in this report.

269. Separation of deuterium and tritium from water by using

ammonia or a mixture of hydrogen and nitrogen.

C.Mandrin.
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Eur.Pat.Appl. EP 130274,(Cl.C 01 B 4/00J, 27 pp..9 Jan 1985.

A multistage process using NH3 and a H - N mixture for

separating one or more than one heavy isotope of a hydrogen

containing mixture is described. The results are presented

for several cases.

270. Method and apparatus for providing a non-radioactive coolant

for a nuclear reactor.

L.A.McNally.

Eur.Pat.Appl. EP 130881.(Cl.G 21 C 19/30).9 pp., 9 Jan 1985.

Method and apparatus for preventing unsafe level of tritium

formation in a LWR coolant are described.

271. Deuterium enrichment of water or hydrogen in synthesis gas

production.

L.R.Blaga, M.L.Blaga, M.M.Boian, V.Urdeo, O.Popa and I.Nica.

Rom.Ro. 86162, (Cl. C 01 B 3/00), 28 Feb 1985.

A procedure is described for deuterium enrichment of HgO or

H in synthesis gas production.

272. A continuous reactor for laser-induced tritium isotope

separation.

K.Takeuchi, Y.Makide and I.Inoue.

J.Chem.Eng.Jpn.. 18(1), 1-6, Feb 198b.

The design procedure and the oporation performance of a

continuous photoreactor for laser induced tritium isotope

separation are studied experimentally.

273. A study on separation process of hydrogen isotopes. (Korean)

Y.E.Kim. K.W.Sung, K.J.Kim, H.S.Chung. J.W.Na. I.W.Kim.

J.W.Ko, W.Jae, D.S.Lee, K.R.Kim and J.S.Noh, Pt.5, 361-537.

In: Korea Advanced Energy Research Inst. Daeduk ( Republic

of Korea). The study of the nuclear reactor safety, KAERI /

RR - 449/84, 537 pp., Feb 1985.

Corrugated wire mesh packings are found favourable for the

heavy water enrichment with water diaLiilaticn equipment.

274. Test production of tritium in 3 TBq level from neutron

irradiated Li-Al alloy targets.

T.Tanase, M.Kato, S.Motoishi, K.Dnoma, H.Yamabayashi,

I.Ishikawa, Y.Nagame, H.Kudu and E.tfhikata.

J.Nucl.Sci.Technol. (Tokyo). 22(2). 147-152. tab 1985.
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The production of tritium in a level of 3 TBq from neutron -

irradiated Li-Al alloy, with no release of tritium out of

the equipment to the environment, is described.
3

275. Enhanced tritium production for fusion reactors via He (n,p)
3
H in heavy water moderator of a CANDU reactor.

G.F.Thomas and S.J.Brereton.

J.Fusion Energy, 4(1;, 27-44. Feb 1985.

The results of an enquiry into the feasibility of enhancing

tritium production levels through the activation of helium-3

following its external addition to the heavy water moderator

system of a hypothetical 500-600 MWe CANDU reactor is given.

276. Institut fuer Radiochemie : Results of R&D work in 1984.

Kernforschungszentrum Karlsruhe G.m.b.H., Germany, F.R.

KFK - 3897, Feb 1985, 32 pp.

The projects mentioned include amongst others, tritium

enrichment for waste disposal, water purification methods,

reprocessing and waste treatment.

277. Counter current extraction system for tritium recovery from
17Li - 87Pb.

D.K.Sze.
CONF - 850310 - 72, 5 pp., Feb 1985.

A counter current extraction system is proposed to recover
17 83

tritium from Li - Pb and also an isotope separation
system is designed to separate hydrogen from tritium.

278. Development of the ELEX process for tritium separation at

reprocessing plants.
A.Bruggeman, L.Meynendonckx, C.Parmentier, W.R.A.Goossens

and L.H.Baetsie.

In: 18 DOE nuclear airborne waste management and air

cleaning conference, Proceedings, Vol.1, Ed: M.W.First.

CONF - 840806 - Vol.1, Mar 1985.

The ELEX process for isotopic enrichment and separation of

tritium from aqueous reprocessing effluents is described.

279. Separation performance of heavier isotope of hydrogen by

thermal diffusion column with continuous draw-off.

EC. Hasegawa and A. Kitamoto.
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Bull.Res.Lab.Nucl.React. (Tokyo Inst.Techno].). 10. 11-18.

Mar 1985.

Separation performance of D^ or DH from Hg gas by a thermal

diffusion column is evaluated with regard to the cut ratio

(theta=p/F) under some constant production rates.

280. The pulsed column pilot plant PUSTA.Task Plant description.

First Results.

P.Feucht.

KFK - 3835. PWA - 83/84. 61 pp., Mar 1985.

This work summarizes the problems of tritium separation by

extraction in the PUREX process. The plant is described and

information is given about the exporiencos with newer

methods of measuring out of the extraction research and also

about first measuring results.

281. Preparation of tritium from lithiuin-oont>»iniiig solid, oxide

materials, by neutron irradiation.

M.O.Donne, S.Dorner and M.Kuechle.

Ger.Offen DE 3332922, {C1.G21 Gl/02), li> pp., 4 Apr 1985.

A process is described for the recovery of tritium in atomic

or molecular form or in the form of HTO or T2O in which the

tritium is bred from Li containing solid, oxide materials,

by neutron irradiation.

282. The deuterium - exchange reaction between water and hydrogen

with the thin-film hydrophobic catalyst. (Japanese)

H.Yamashita, M.Mizuraoto and S.Matsuda.

Nippon Kagaku Kaishi, 1985 (*4), 669-673, Apr 1985.

283. Isotope enrichment in an exchange liquid containing

deuterium or tritium using a laser-induced isotope

enrichment process.

G.M.Keyser. D.L.Mader and J.A.O'Nell.

Ger.Offen DE 3415887, (Cl.C 01 B 4/00). 26 pp.. 9 May 1985.

A process is described for the replenishing of D or T

concentrations in a laser induced isotope separation process

for the production of heavy water or fnr the recovery of

tritium from contaminated D2O or H2O.
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264. Apparatus for enriching Hydrogen isotopes by water

electrolysis.

Power Reactor and Nuclear Fuel Development Corp.

Showa Denko Kk.

Jpn.Kokai Tokkyo Koho JP 6082125, (8582125), (Cl.B 01 D

59/40), 4 pp., 10 May 1985.

An electrolytic apparatus for enriching hydrogen isotopes is

described where all or a part of the materials coming into

contact with the electrolytic bath is electrically insulated

from the rest and used as anode. Heavy water enrichment is

achieved without a drop in enrichment efficiency over time.

285. Simulation procedure for multistage water/hydrogen exchange

column for heavy water enrichment accounting for catalytic

and scrubbing efficiencies.

M.Kinoshita.

J.Nucl.Sci.Technol. (Tokyo), 22(5), 398-405, May 1985.

This paper gives a simulation procedure for multistage

wator/hydrogen exchange columns for heavy water enrichment

using hydrophobic catalysts. This procedure is applicable to

solution of operating problems in a wide range of input and

output specifications.

266. Gas chromatographic separation of hydrogen isotopes using

metal hydrides.

F.T.Aldridge.

J.Less-Common Met., 108(1), 131-150, 1 Jun 1985.

A study is made of the properties of metal hydrides which

may be suitable for use in chromatographic separation of

hydrogen isotopes. Chromatographic columns using these

alloys produced deuterium enrichments of upto 3.6 in a

single pass using natural abundance hydrogen as the starting

material.

287. Isotope replenishment in halocarbons of use in laser

separation process.

G.M.Keyser, D.L.Mader and J.A.O'Neill.

GB patent document, 2148882/A/., ( Int.Cl.C 07 B 59/00 ),

8 pp., 5 Jun 1985.

The replenishment of deuterium or tritium concentration in a
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laser isotope separation process for the production of heavy

water or for the recovery of tritium from contaminated D2O

or H2O by selectively photodissociating a working compound

which is preferably a deuterated or tritiated analogue is

discussed.

288. Process and arrangement for the incremental enrichment of

deuterium and/or tritium \n a material suitable for the

isotope exchange of deuterium and/or tritium with hydrogen.

N.Iniotakis and C.B.Vonder Decken.

US patent document 4533539/A/., (Int.Cl.C 01 B 5/00), 6 Aug

1985.

289. Method for the removal and/or concentration of tritium in

light and/or heavy water.

T.Kitamoto.

Jpn.Kokai Tokkyo Koho JP 60166202, (Cl.C 01 B 4/00), 5 pp.,

24 Aug 1985.

A 'method for the removal and/or concentration of tritium in

light and/or heavy water or protium in heavy water i*

described. A cascade concentration apparatus combining dual

temperature exchange towers is employed and the entire

system is operated at a low pressure.

290. Thermal diffusion tower and apparatus useful in the removal

and (or) concentration of mixed gases and in isotope

separation.

T.Kitamoto.

Jpn.Kokai Tokkyo Koho JP 60166022, (Cl.B 01 D 59/16), 5 pp.,

29 Aug 1965.

Thermal diffusion towers which are connected to form

cascades are useful for the removal and/or concentration of

gases as well as isotope separation.

291. Apparatus for gas purification used during hydrogen isotope

separation.

A.Obara.

Jpn.Kokai Tokkyo Koho JP 60168093, (Cl.G 21 F 9/02), 3 pp.,

31 Aug 1985.

The gas purification system used in conjunction with a

hydrogen isotope separation apparatus is described.
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292. Re-enriching tritium-containing degraded heavy water.

N.Okada, M.Shimizu and T.Ninomiya.

Jpn.Kokai Tokkyo Koho JP 60168520, (Gl.B 01 D 59/32), 5 pp.,

2 Sep 1985.

The re-enrichment of degraded heavy water containing tritium

is affected by feeding the degraded heavy water to the mid-

section of a hydrophobic Pt catalyst-packed water/H exchange

tower, feeding natural light water at the top of the column,

feeding the water collected at the bottom of the column to

the electrolytic cell, allowing the H generated in the

electrolytic cell to rise through the exchange tower to

undergo counter current contact with the downfalling water

and allowing the H leaving at the top of the column to

escape into the atmosphere with or without further dilution.

293. Low concentration conversion of tritium gas to tritiated

water.

C.E.Easterly, M.R.Bennett and H.Naguchi.

CONF-850405, Fusion Technol., 8(2), 2564-2568, Sep 1985.

The conversion rates of tritium gas to tritiated water are

reported for tritium in ambient air and in nitrogen mixtures
-3 3

for initial tritium concentrations between 10 and 1 Ci/m .

294. Recovery and packaging of tritium from Canadian heavy water

reactors.

W.J.Holtslander, V.Goyette, T.E.Harrison and J.M.Miller.

CONF-850405, Fusion Technol., 8(2), 2473-2477, Sep 1985.

The Tritium Extraction Plant at Chalk River Nuclear

Laboratories will be the first industrial scale

demonstration of the Liquid Phase Catalytic Exchange process

for transfer of tritium from heavy water to deuterium. This

plant also demonstrates new technology in the areas of

electrolytic cells for deuterium generation, water cooled

recombiners, metal hydride packaging and magnetically

coupled blowers for tritium service.

295. Removal and immobilization of tritium from Ontario Hydro's

nuclear generating stations.

S.K.Sood, O.K.Kveton and R.A.P.Sissingh.

CONF-850405, Fusion Technol., 8(2), 2478-2485, Sep 1985.
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This paper describes the background and design of Tritium

Removal Facility at Darlington Nuclear Generating Stations

of Ontario Hydro. The facility uses the Vapour Phase

Catalytic Exchange and Cryogenic Distillation Process to

remove tritium from heavy water.

296. Moderator detritiation at the Savannah River Plant.

P.K.Baumgarten and D.W.Howard.

CONF-850405, Fusion Techno1., 8(2), 2491-2494, Sep 1985.

This is a study of the technical and economic aspects of

reducing tritium concentration in Savannah River Plant heavy

water moderator by 90%.

297. Surface and gas phase production of HTO from HT: Review and

recommendations.

J.R.Robins, F.E.Bartoszek and K.B.Woodall.

CONF-850405, Fusion Techno1., 8(2), 2455-2460, Sep 1985.

The ehamioal processes by which tritium can be converted to

tritiated water are examined by reviewing the available

literature on these processes.

298. Process calculation for a moderator detritiation plant.

M.Rodman and D.W.Howard.

CONF-850405, Fusion Technol., 6(2), 2423-2426, Sep 1985.

Process calculations for the removal of tritium from heavy

water used as a moderator in Savannah River Plant's nuclear

reactors are presented.

299. Development of a laser based detritiation system at Ontario

Hydro.

K.B.Woodall, F.E.Bartoszek, M.D.Morrison and J.R.Robins.

CONF-850405, Fusion Technol., 8(2), 2273-2277, Sep 1985.

A system for separation of tritium from protium based on

selective multiphoton dissociation of trifluoromethane

having simple dissociation cell design employing wave

guiding of laser radiation in hollow cylindrical dielectrics

is described.

300. Effective method for recovering and enriching tritium from

tritiated water by dual - temperature H2O - H2 exchange

process.

A.Kitamoto, M.Shimizu and Y.Takashima.
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CONF-850405, Fusion Technol., 8(2), 2048-2053, Sep 1985.

A process for tritium recovery by the dua.l-temperatu.re

exchange method to be operated under conditions of P=0.1Mpa,

T/Sub H/ =70°C, T/Sub C/ =15 about 20°C, is described.

301. Design of an electrolysis cell for highly tritiated water.

A.Rahiar, L.Baetsle, A.Buggeman, R.Cornslissan and

W.Goossens.

CONF-850405, Fusion Technol., 8(2), 2035-2041, Sep 1985.

Three different cell configurations of a 100 ml per day

electrolyser for decomposing the highly tritiated water ara

studied one of which is most promising because of its low

tritiated water inventory (about 2 ml), its low working

temperature ( < 10° C ) and other advantages such as

avoiding any recirculation of radioactive streams.

302. Design of tritium processing facilities and equipment for

aqueous and gaseous streams.

A.Stuecheli, N.Schaub and R.Zmasek.

CONF-850405, Fusion Technol., 8(2), 2526-2534, Sep 1985.

A number of processes have been proposed, some of thorn are

well established and others are not yet industrially

applied, for processing aqueous and gaseous tritiated

streams.

303. Experiments on a ceramic electrolysis cell and a palladium

diffuser at the Tritium Systems Test Assembly.

S.Konishi, K.E.Binning, D.O.Coffin, Y.Naruse, H.Ohno,

C.R.Walthers and H.Yoshida.

CONF-850405, Fusion Technol., 8(2). 2042-2047, Sep 1985.

This describes a ceramic electrolysis cell and a palladium

diffuser which have been developed in Japan and tested at

the Tritium Systems Test Assembly at the Los Alamos National

Laboratory to find out their feasibility as possible

upgrades for the fuel cleanup system operated at 630*C for

an extended period with a mixture of 3% T2O in the carrier

gas in a circulation system with an oxidizing catalyst bed.
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304. A low temperature distillation system for separating

mixtures of protiurn , deuterium and tritium isotopes.

M.C.Embury, R.Hinckley, A.H.Post and R.A.Watkins.

CONF-850405, Fusion Technol., 8(2), 2168-2174, Sep 1985.

A low temperature (24*K) distillation system for separating

mixtures of hydrogen isotopes has designed, fabricated and

delivered for use as the main component of the Hydrogen

Isotope separation system at Hound.

305. Recovery of tritium from tritiated molecules.

W.A.Swansiger.

US pat.Appl., US 661852, 23 pp., 11 Oct 1985.

Recovery of tritium from tritiated compounds and tritiated

water using a mixture of U and UO2 is described.

306. Heavy water moderated nuclear reactor.

H.Tsuchiya, J.Kikuchi, Y.Asakura and Y.Sugimoto.

Jpn.Kokai Tokkyo Koho JP 6051078, (Gl.G 21 F 9/02), 6 pp.,

12 Nov 1985.

The heavy water treatment system attached to the heavy water

moderated nuclear reactor and possessing a drain system to

handle the emission owing to heavy water leakage and an air

vent system is described.

307. Purification of hydrogen isotopes.

S.Kobayashi.

Jpn.Kokai Tokkyo Koho JP 60239302, (Cl.C 01 B 3/50), 4 pp.,

28 Nov 1985.

A method for the purification of hydrogen isotopes by

heating at 100 - 200°C in the presence of catalysts to

remove oxygen as steam, condensation or adsorption for

moisture removal and cryogenic adsorption for removal of

carbon containing and nitrogen containing compounds, is

described.

308. Design study for experimental system of hydrogen/deuterium

distillation. (Japanese)

T.Yamanishi, M.Kinoshita and H.Yoshida.

JAERI - M - 85 - 188, 48 pp., Nov 1985.

A design study is performed for an experimental system of

hydrogen / deuterium distillation.
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309. Brief i>3view on tritium recovery from inert gases by uranium

getter beds.

T.Yamanishi, M.Kinoshita, K.Okuna and H.Yoshida.

JAERI - M - 85 - 174, 32 pp., Nov 1985.

This report gives a brief, critical review of the previously

published works on tritium recovery from inert gases by

uranium getter beds. The attention of the review is focused

on chemical engineering aspects.

310. Development of the ELEX process for tritium separation at

reprocessing plants.

A.Bruggeraan, L.Meynendonckx, C.Parmentier, W.R.A.Goosens and

H.Baetsle.

Radioact.Waste Manage.Nucl.Fuel Cycle, 6(3-4), 237-254, Dec

1985.

The development of the ELEX process, which is a combination

of water electrolysis and tritium exchange between hydrogen

and liquid water, is discussed.

311. Selection of a process for heavy water production.

B.N.S.Rao, P: 163-179.

In: Department of Atomic Energy, Bombay (India).

Board of Research in Nuclear Sciences. Radio Chemistry and

Radiation Chemistry symposium held at Kanpur, 9-13 Dec 1985,

Bhabha Atomic Research Centre, 693 pp., Dec 1985.

Different processes for the production of heavy water, in

India, are reviewed in this article. The heavy water plants

at Nangal, Baroda, Tuticorin, Talcher, Kota and the plants

under construction at Thai and Manuguru are described

briefly.

312. Separation of hydrogen isotopes by thermal diffusion.

W.H.Rutherford and C.N.Lindsay.

Fusion Technol., 8 (2,pt.2), 2278-2284, 1985.

A modified theory is developed to describe the separation of

hydrogen isotopes by thermal diffusion.

313. Improved performance of a thermal diffusion column for the

separation of hydrogen isotope.

A.Ncubert and H.Heimbach.

Fusion Technology, Vol.1, 417-420, 1985.
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The separation factor is markedly improved by addition of

spacers to .ix the central wire of a thermal diffusion

column and it's dependence on pressure and on the product

streams is determined. Further the purification of deuterium

from tritium is studied.

314. Cryogenic hydrogen isotope distillation for the fusion fuel

cycle.

R.H.Sherman.

LA-UR-85-982. CONF-850405-5, 20 pp., 1985.

(2.National topical meeting on tritium technology in

fission, fusion and isotopic application, Dayton, OH (USA),

30 Apr -2 May 1985.)

Theoretical and practical aspects of designing and

constructing cryogenic distillation system for the hydrogen

isotope separation are presented.

315. Tritium technology review.

P.A.Finn and D.K.Sze.

CONF - 850310 - 82, 13 pp., 1985.

The methods used in recovering, containing and controlling

tritium in fusion reactor systems are the subject of the

paper.

316. Experimental studies on the separation of deuterium oxide in

continuous thermal diffusion column for low concentration

range.

H.M.Yeh and S.C.Yang.

Sep.Sci.Techno1., 20(9-10), 687-696, 1985.

Separation equation for the enrichment of heavy water in a

continuous flow thermal diffusion column are derived for low

concentration operations. Experiments on feed concentrations

of the H2O - HDO - DgO system have also been conducted and

the results confirm the predictions of theory.

317. Nuclear Chemical Engineering, Vol.6 : Chemical Engineering

for production of heavy water. (Japanese)

M.Benedict, T.H.Pigford and H.W.Levi. ( The Nikkan Kogyo

Shimbun Ltd.,Tokyo, Japan. ) 224 pp., 1985.

Translated from English.
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318. Simulation procedure for multistage water/hydrogen exchange

column for heavy water enrichment accounting for catalytic

and scrubbing efficiencies.

M.Kinoshita.

J.Nucl.Sci.Technol., 22(5), 398-405, 1985.

A simulation procedure is given for multistage water/H

exchange columns for heavy water enrichment using

hydrophobic catalysts. The procedure is applicable to the

solution of operating problems in a wide range of input

specifications.

319. Behavior of molecular sieves at drying air with different

moisture.

A.Baldea, D.Axente, M.Abrudean and S.Lungu.

Rev.Chim.(Bucharest), 36(5), 419-422, 1985.

The use of 13 X Govora Zeolites for the recovery of heavy

water vapour from the atmosphere of enclosures of nuclear

reactors with heavy water moderator is discussed and the

performance of it in drying air is evaluated under dynamic

conditions in a one meter long lab column.

320. Enrichment of heavy water in a continuous-type inclined

thermal diffusion column.

H.M.Yeh and S.C.Yang.

Sep.Sci.Technol.,20(2-3), 101-114, 1985.

Equations of the best angle of inclination and the maximum

separation for the enrichment of heavy water in a

continuous-type inclined thermal diffusion column *ra

derived.

321. Tritium operation of a gas chromatographic isotope

separation plant - first results.

H.Weichselgartner, H.Frischmuth. A.Stimmelmayr and

A.El-Sharnouby, P: 441-446.

In: Anon, Fusion Technology 1984, Vol.1, Pergamon Press,

Elmsford, NY (USA), 1985.

The results of the tritium operation of a dual column

preparative gas chromatography are presented.
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322. The enrichment of heavy water in concentric tube - wired

thermal diffusion column.

H.M.Yeh and S.C.Yang.

Ch'eng-kung Ta Hsueh Hsueh Pao, K'o Chi, I Hsueh Pien. 20,

179-192, 1985.

Equations of the best angle of inclination and the maximum

separation for the enrichment of heavy water in a concentric

tube-wired thermal diffusion column are derived.

323. Present status of recovery systems for materials in

solution. (Japanese)

M.Kanno.

Nippon Kaisui Gakkiishi, 39 (220), 240-251. 1985.

A review with 45 references on recovery systems for U, Li or

DgO in sea water. Methods, materials and cost for several

systems are discussed.

324. Radio-gas chromatographic measurement of separation factors

in laser isotope separation of tritium.

K.Takeuchi, S.Satooka, Y.Makide and I.Inoue.

Sep.Sci.Techno1., 20(5/6), 345-358, 1985.

A new method is proposed for the evaluation of the

separation factors in laser isotope separation of tritium

using radio-gas chromatograph technique when the

radioactivity detection is severely affected by the

quenching effect.

325. Tritium technology. Part 1. (Spanish/

M.Barrachina.

Energ.Nucl.(Madrid). 29 (157). 383-396, 1985.

Tritium production in fission reactors is reviewed. In

Part I of this article fundamentals of tritium technology

required by experimental burning machines are summarized on

the basic of physical, chemical and nuclear properties of

hydrogen isotopes.

326. Progress toward commercial laser separation of hydrogen

isotopes by multiphoton dissociation at Ontario Hydro.

J.A.O'Neill, K.B.Woodall, J.R.Robins, F.E.Bartoszek and

H.D.Morrison, P:34.

In: Digest of technical papers from the OSA/IEEE,1985.
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Conference on lasers and electro-optics. Baltimore,

M.D.(USA). 21-24 May 1985.

Critical areas in which attention has been focused by the

computer modeling include the energy consumption of the

exchange system, tha pressure dependence of the selectivity

and yield of the dissociation process and the design of

photon efficient dissociation cells. For smaller scale

detritiation plants, a simple dissociation cell based on

vrave-guiding of laser radiation in dielectric tubes has been

developed.

327. Photoassisted decomposition of tritiated water over platinum

/titanium dioxide catalyst. (Japanese)

K.Ichimura, N.Inoue, K.Watanabe and I.Matsuura.

Kenkyu Hokoku-Toyama Daigaku Torichumu Kagaku Senta, 5, 15-

29, 1985.

The kinetics and separation factors for hydrogen evolution

from H2O - HTO and H2O - D2O systems over Pt/TiC>2

catalyst are investigated.

328. Photolysis of water. (Polish)

J.Wasilewska, W.Skupinski and S.Benbansk.

Wiad.Chem., 39(7-8-9), 451-473, 1985.

The visible light induced H2O decomposition to H and 0 is

discussed, with 106 references, including homogeneous,

heterogeneous, biochemical and photoelectrochemical reaction

systems.

329. Technological function criterion in evaluating heavy water

processes. (Romanian)

M.Peculea.

Stud.Cercet.Fiz., 37(10), 8bl-857, 1985.

A general equation is given for comparing the efficiency of

different methods of obtaining heavy water. The principal

parameters considered are a; the separation factor and b)

the cost factor. The formula is applied to make rigorous

analysis of four industrial separation methods in use and

concludes that the most economical procedure is still the

one applied at Savannah River Plant (USA) which is also the

method used in Romnicu Valcea (Romania).
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330. Chemical decontamination of the tritium - sorbing surface of

type 316 stainless steel.

T.Hirabayashi, M.Saeki and E.Tachikawa.

J.Nucl.Mater., 136(2-3), 179-185, 1985.

The chemical decontamination of type 316 stainless steel

surfaces exposed to gaseous tritium is examined by using a

technique of combined thermal desorption and chemical

treatment with corrosive solutions. The distributions of

sites and their properties are elucidated.

331. Surface and gas phase production of tritiated water (HTO)

from hydrogen tritide (HT): review and recommendations.

J.R.Robins, F.E.Bartoszek and K.B.Woodall.

Fusion Technol., 6(2, pt.2), 2455-2460, 1985.

The processes by which tritium can be converted to HTO are

examined by reviewing the available literature on these

processes.

332. Development of a laser based detritiation system at Ontario

Hydro.

J.A.O'Neill, K.B.Woodall, J.R.Robins, F.E.Bartoszek and

H.D.Morrison.

Proc.Annu.Conf.Can.Nucl.Soc., 6th, 1022-1025, 1985.

A system for separation of tritium from protium based on

selective multiphoton dissociation of CHF3 is developed.

Work is continuing to integrate the experimental date into a

computer model of the complete detritiation system which

will allow to a determination of whether this process can

provide the basis for low cost, low inventory tritium

separation facilities.

333. Design of an electrolysis cell for highly tritiated water.

A.Rahier, R.Cornelissen, A.Bruggeman, W.Goossens and

L.Baetsle.

Fusion Technol., 8(2, pt.2), 2035-2041, 1985.

A 100 mL/day electrolyser is developed for decomposing

highly tritiated water from fusion reactor.
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334. Low concentration conversion of tritium gas to tritiated

water.

C.E.Easterly, H.Noguchi and M.R.Bennett.

Fusion Technol., 8(2, pt.2), 2564-2568, 1985.

Conversion rates of tritium gas to tritiated water are

reported for tritium in ambient air and in nitrogen mixtures
-3 3for initial tritium concentrations of 10 - 1 Ci/m .

335. Effective method for recovering and enriching tritium from

tritiated water by dual-temperature water-hydrogen exchange

process.

A.Kitamoto, Y.Takashima and M.Shimizu.

Fusion Technol., 8(2, pt.2), 2054-2060, 1985.

A process designed for tritium recovery by the dual-

temperature exchange method in which the cascade could

attain tritium recovery ratio of 0.99 and enriching ratio of

>103 is described.

336. Recovery and packaging of tritium from Canadian heavy water

reactors.

W.J.Holtslander, T.E.Harrison, V.Goyette and J.M.Miller.

Fusion Technol., 8(2, pt.2), 2473-2477, 1985.

The tritium extraction plant built at Chalk River Nuclear

Labs.demonstrates new technology in the areas of

electrolytic cells for Dg generation, water cooled

recombiners, metal hydride packaging and magnetically

coupled blowers for tritium service. It is used to

detritiate the heavy water in Atomic Energy of Canada

Limited's reactors.

337. Removal of tritiated water vapour by adsorption on molecular

sieves - effects of coexisting water.

S.Tanaka, F.Ono, Y.Takahashi and R.Kiyose.

Fusion Technol., 8(2, pt.2), 2196-2201, 1985.

The effects of coexisting water in the adsorption of

tritiated water vapour on molecular sieves is studied

experimentally by two means. One is by a breakthrough

experiment and the other is by using a divisible column.
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338. Tritium - Production, distribution and treatment.

(Japanese)

M.Iwaski.

Kyoto Daigaku Genshi Enerugi, Kenkyusho Iho, 68, 1-11, 1985.

A review Kith 54 references. Brief comments on the tritium

separation by lasers and tritium immobilization techniques

are given.

339. Photocatalytic and photosynthetic processes with

semiconductor particulates.

E.Pelizzetti, M.Barbeni,E.Pramaure, W.Erbs, E.Borgarello,

M.A.Jamieson and N.Serpone.

Quim.Nova, 8(4}, 288-302, 1985.

A review with 115 references in which photocatalytic

processes in semiconductor suspensions, are described,

including water cleavage, H2S cleavage, photoassisted water-

gas shift reaction, photoinduced hydrogen generation from

water, fossil fuels, alcohols and biomass, photocatalyzed

decarboxylation of the organic carboxylic acids and

photocatalyzed degradation of wastes.

340. Heavy water. A production alternative for Venezuela.

(Spanish)

Consejo National para el Dasarr-Ollo de la Industria

Nuclear, Caracas, Venezuela, SE-Rn-0148, 53 pp., (nd).

A survey of heavy water production methods is made. Main

facts about isotopic and distillation methods, reforming and

coupling to a hydrogen distillation plant are presented. A

feasibility study on heavy water production in Venezuela is

suggested.

341. Process and device for separating hydrogen from a mixture,

particularly a mixture of gases. (German)

W.T.Shmayda, F.Waelbroeck, P.Wienhold and J.Winter.

DE patent document 3434150/A/.,(Cl.B 01 D 53/22), 13 pp.,

27 Mar 1986.

A process and device for separating hydrogen from a mixture

of gases by a two layer diaphragm are described.

80



342. Process tor the preparation of deuterium enriched water in

the production of hydrogen. '.German)

Ch.Mandrin.

CH patent document 655081/A/., (Int.Cl.C 01 B 4/00), 11 pp.,

27 Mar 1986.

A synthesis gas facility operated for n consecutive periods

is described. This process leads to an improved yield of

heavy water in heavy water production facility.

343. Process for separating hydrogen and/or deuterium and tritium

from a flow of inert gas and device for carrying out the

process in the coolant gas circuit of a gas-cooled nuclear

reactor. (German)

N.Xniotakis and C.B.Decken.

BE patent document 3121125/C/., (Int.Cl.B 01 D 53/00),

10 Apr 1986.

A process for separating hydrogen and its isotopes from a

flow of inert gas and a device for carrying out the process

are described.

344. Gas purification apparatus.

A.Obara.

Jpn.Kokai Tokkyo Koho JP 6182822, (Cl.B 01 D 53/02). 4 pp.,

26 Apr 1986.

A gas purification system consisting of parallel adsorber

system and using molecular sieve 5A as the adsorbent is

described. This is useful for purification of hydrogen

isotopes.

345. System for recovery of tritium.

K.Arai and T.lmada.

Jpn.Kokai Tokkyo Koho JP 61132890, (Cl.G 21 B 1/00), 5 pp.,

20 Jun 1986.

A system for separation of tritium from other hydrogen

isotopes, comprising a selectively H-isotope permeable

membrane, a magnetic cooling device for hydrogen gas, a

magnetic field producing device, a magnetic field control

device and a tritium distillation device, is described. The
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system can De operated at low pressure, is easy to maintain

and can be miniaturized. In this, tritium does not have to

go through the oxide form.

346. Heavy water recovery from alkaline solution.

S.Senrui, S.Iijima and S.Ibaki.

Jpn.Kokai Tokkyo Koho JP 61146701, (Cl.C 01 B 5/02,1, 4 pp..

4 Jul 1986

Heavy water recovery from an alkaline solution by treating

it with carbondioxide and adjusting the pH so as to convert

the hydroxide into a carbonate and then evaporating it to

obtain a solid waste part and a condensed water part

containing HTO, is described.

347. Installation and method of recovering heat in a liquid - gas

isotope exchange plant.

M.Rostaing and E.Roth.

Eur.Pat.Appl.EP 187602,(Cl.B 01 D 59/32),19 pp.,16 Jul 1986.

A method is described for recovering the heat obtained from

cooling of the gas at the exit and using it at the entrance

for forming gas in an isotope exchanger between a liquid and

a gas.

348. Design concept of cryogenic falling liquid film helium

separator.

M.Kinoshita, T.Yamanishi, J.R.Bartlit and R.H.Sherman.

Fusion Technol.. 10 (1), 137-148, Jul 1986.

A design concept is developed for a cryogenic falling liquid

film helium separator by clarifying the differences between

this process and a cryogenic distillation column. The

process characteristics are greatly improved by adding a

hydrogen gas flow to a point near the upper end of the

packed section.

349. Apparatus for equilibrium adsorption measurements of

individual H2 and Dg. (Russian)

M.A.Levin, V.V.Serpinskij, T.S.Yakubov and M.B.Gorbunov.

Izv.Akad.Nauk SSSR, Ser.Khim, (No.7), 1679-1681, Jul 1986.

A short note.
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350. Storage of recovered tritium from spent burnable poison rod.

N.Asakura.

Jpn.Kokai Tokkyo Koho JP 61200298, (Cl.G 21 F 9/02), 5 pp.,

5 Sep 1986.

The tritium released from spent burnable poison rods kept

under a cover to a fixed length is carried with a carrier

gas He/H mixture and oxidized with CuO or CuO-Al2O3~SiO2 in

a liquid which is collected in an ampoule.

351. Recovery of tritium from spent PWR burnable poison rod.

N.Asakwra.

Jpn.Kokai Tokkyo Koho JP 61200499, (Cl.G 21 F 9/02), 4 pp.,

5 Sep 1966.

The method provides a means for removing tritium from the

spent poison rods so that they can be stored in pools under

water.

352. Enrichment and separation of oxides of heavy hydrogen

isotopes from acidic aqueous solutions.

A.Knoechel, B.Doescher and W.Podesta.

Ger. Offen. DE 3508503, (Cl. B 01 D 59/30), 12 pp.,

11 Sep 1986.

A method for the enrichment of heavy hydrogen isotopes in

aqueous solution using macro cyclic aminopolyethers and

organic cation exchangers is described.

353. Electrode for a photoelectrochemical reaction.

K.Morimoto, T.Takagi and K.Matsubara.

Ger.Offen. DE 3610277, (Cl.C 25 B 11/04), 18 pp.,9 Oct 1986.

An electrode which is suitable for carrying out stable

photoelectrochemical reactions in a solution and which can

be economically produced and used for water electrolysis is

described.

354. Method and apparatus for enrichment of hydrogen isotopes in

water.

H.P.Drescher.

Ger.Offen. DE 3512434, (Cl.C 01 B 5/02), 16 pp., 9 Oct 1986.

A method in which water bound to a solid adsorber is moved

through heating and cooling zones countercurrent to a fluid

phase, making use of compact apparatus and a horizontal
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separation column in the countercurrent enrichment of

hydrogen isotopes is described.

355. Separation and enrichment of tritium from tritiated fluids,

especially from primary coolant water and the deuterium /

tritium streams from a nuclear fusion reactor.

A.Stueche1i and M.Schaub.

Eur.Pat.Appl. EP 198940, (Cl.G 21 C 19/30), 12pp.,

29 Oct 1986.

Tritium separation and enrichment by a combination of water

rectification, electrolytic / catalytic isotope exchange,

catalytic isotope exchange and low-temperature rectification

are described.

356. A study on tritium separation from LiPb by permeation into

Na or NaK and cold trapping.

J.fieimann and S.Malang.

KFK - 4105, 87 pp., Oct 1986.

The tritium separation and recovery method discussed in this

report appears to be very promising technique for LiPb self

cooled blanket. This technique can be also of interest for a

water cooled LiPb blanket if a tritium purification unit

exists in the water loop. This report summarizes the state

of the art on the precipitation and decomposition processes

and discusses practical experiences with cold traps.

357. Production of tritium and /sup 4/ He in a large cylinder of

/sup 6/ LID irradiated with 14-MeV neutrons and comparison

with Monte Carlo calculations.

E.Goldberg, R.L.Barber, C.M.Griffith, D.R.Nethaway and

R.C.Haight.

Nucl.Sci.Eng., 94(2), 120-135, Oct 1986.

356. Method for isotope replenishment in an exchange liquid used

in a laser induced isotope enrichment process.

G.M.Keyser. D.L.Mader and J.A.O'Neill.

US patent document 4620909/A/., (Int.Cl.C 07 C 17/00). 4 Nov

1966.

A method is described £or deuterium and tritium isotope

replenishment of an exchange liquid in a process for

concentrating deuterium or tritium by means of a laser



induced selective photodissociation of a deuterium or

tritium containing working compound mixed with its protiated

or deuterated analog.

359. Water detritiation for present and future fusion plants.

M.L.Rogers.

CONF - 860652 - Fusion Technol., FUSTE, 10(3), 1367-1374,

NoV 1986.

The present existing technology and future development

concepts of water detritiation of fusion plants are

reported.

360. Electrolyser with a diaphragm electrode sandwich assembly.

J.Divisek and P.Malinowski.

Eur.Pat.Appl. EP 206032, (Cl. C 25 B 9/00), 19pp.,

30 Dec 1986.

The electrolyser useful for alkaline water hydrolysis

consisting of a dimensionally stable electrically insulating

diaphragm permeable electrodes and plastic (e.g.PTFE) fibers

5 - 500 um in diameter and 5 - 5 0 mm apart between the

diaphragm and electrodes is described.

361. Analysis of steady and unsteady state behavior in heavy

water distillation process.

K.R.Kim, H.S.Chung, K.W.Sung, Y.E.Kim and K.J.Lae.

J.Korean Nucl.Soc., 18(2), 107-116, 1986.

The steady and unsteady state models are established for the

performance analysis and design of heavy water distillation

columns packed with corrugated wire mesh. These models are

in good agreement with the experimental results of heavy

water distillation at total reflux. The newly developed

packing material is reported to be a very efficient

separation device.

362. Photochemical and photoelectrochemical hydrogen production

from water.

T.Ohta.
Adv.Hydrogen Energy, 5 (Hydrogen Energy Prog. 6, Vol.2),

464-494, 1986.

A review with 5 references on recent research and



development, in photochemical and photoelectrcchemical water

decomposition technology.

363. Mathematical model applied to permeation problems of process

designs for tritium recovery from liquid blankets.

R.Baratti, A.M.Polcaro, P.F.Bicci, A.Viola and G.Pierini.

Fusion Technol., 10(2, pt.i), 266-274, 1986.

A mathematical model is developed to determine the amount of

tritium that permeates the cooling circuit of a tritium
17 83

breeding blanket containing the eutectic alloy Li- Pb.

The model is used to predict the effect of the operating

conditions of the blanket as well as those of a spray tower

employed as a tritium recovery unit and the kinetic

parameters for the permeation and desorption processes.

364. The application of surface photovoltage to the study of

hydrogen generation from photolysis of water.

D.Wang, W.Lu, T.He, Z.Zim, G.Hong and T.Li.

Hydrogen Syst.Pap.Int.Symp., 1985, 1, 255-261, (Pub.1986.)

Eds: T.N.Veziroglu, Y.Zhu and D.Bao, China Acad.Publ.,

Beijing.

The hydrogen generation is studied from phot©decomposition

of water on different rare earth ion-doped SrTiC>3
polycrystal powder samples. The technique of surface

photovoltaic spectroscopy is used to study these processes.

365. Advances in water electrolysers and their potential use in

ammonia production and other applications in China.

G.A.Crawford and S.Benzimura.

Hydrogen Sy«t.Pap.Int.Symp.,1985, 1, 59-80, (Pub.1986.).

Eds: T.N.Veziroglu, Y.Zhu and D.Bao, China Acad.Publ..,

Beijing.

Advanced electrolysers for water are now available and under

continuing development for large industrial production of

electrolytic hydrogen in plants upto 100 MW in capacity or

more. The application of this advanced electrolyser

technology to the production of ammonia is described with

particular reference to the circumstances under which

electrolysis is the favored route to ammonia.

86'



366. Tritium storage facility of the KFA Juelich. (German)

E.Barnert, K.Grawatsch and K.Matela.

Spez.Ber.Kernforschungsanlage Juelich, Juel-Spez-357, 51 pp,

1986.
g

The design facility for storing and handling of 10 Ci of
tritium is described.

367. Contamination of secondary electron multiplier (Ceratron) by

tritium and its determination.

K.Watanabe, K.Ichimura and M.Matsuyama.

Res.Eep - Nagoya Univ., Inst.Plasma Phys., IPPJ - 779,

Proc.US - Jpn. Workshop A-56, " Irradiat.Eff., Plasma

Diagn.Equip. ', 11-13, 1986.

Tha in-situ decontamination of the Ceratron by photon

Irradiation is described.

368. Critical overview on hydrogen production by photochemical

and photoelectrochemical methods.

N.Gotoff.

Hydrogen Syst., Pap.Int.Symp., 1985, 1, 173-190, (Pub.1986.)

Eds: T.N.Veairoglw, Y.Zhu and D.Bao, China Acad.Publ.,

Beijing.

A critical review with 101 references on methods for

hydrogen production by water splitting using solar energy is

presented.

369. A study of hydrogen production by photocatalytic

decomposition of liquid water on cobalt oxide ( C03O4 ;

strontium titanate ( SrTiC>3 ) photocatalysts.

W.Liu, D.Wang and T.Li.

Hydrogen Syst., Pap.Int.Symp., 1985, 1, 101-109, (Pub.1986).

Eds: T.N.Veziroglu, Y.Zhu and D.Bao, China Acad.Publ.,

Beijing.

The hydrogen production is reported by photocatalytic

decomposition of liquid water over C03O4 - doped SrTiO3

powder under UV irradiation.

370. Photochemical water cleavage in suspensions of platinum

loaded titania particles with 0.7% overall light to chemical

conversion efficiency.

B.Gu, J.Kiwi and M.Graetzel.
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Hydrogen Syst.; Pap.Int.Symp.,1985, 1, 121-134, (Pub.1986.)

Eds:T.N.Veziroglu. Y.Zhu and D.Bao, China Acad.Publ.,

Beijing.

The production of hydrogen with an overall light-to-chemical

conversion efficiency of 0.1% by band gap irradiation of

alkaline aqueous TiO2 suspensions loaded with ultrafine

platinum particles is described. The overall conversion
2+

yield increases to 0.7% by the addition of Ba ions to the

suspension.

371. A study of the photoeatalytic cleavage of water on noble

metal photocatalysis with particular reference to:

1.Hydrogen generation through photoinduced reduction of

water and 2.Oxygen generation through photoinduced oxidation

of water.

Z.Wu, B.Gu, G.Zhang, H.Yin and Y.Zhu.

Hydrogen Syst., Pap.Int.Symp.,1985, 1, 217-231, (Pub.1986.)

Eds: T.N.Veziroglu, Y.Zhu and D.Bao, China Acad.Publ.,

Beijing.

The photocatalytic activity of the Pt/TiO^/RuC^ system for

the generation of hydrogen and the RuOx/TiO2 system for the

generation of oxygen from water is studied.

372. Diffusion with reaction of a gas mixture in a partially-

sealed apparatus reduced pressures. (Japanese)

T.Kanki, S.Iuchi and K.Nishigaki.

Shinku, 29(5), 412-414, 1986.

The H-D exchange reaction rate in a partially sealed

apparatus containing a platinum catalyst is measured and an

empirical equation based on the Stefan - Maxwell relation is

given for the diffusion controlled reaction state.

373. Photoinduced hydrogen production by quadracomponent system.

Y.Li, L.Jin, S.Zhu and H.Zhao.

Hydrogen Syst., Pap.Int.Symp., 1985, 1, 135-138, (Pub.1986.)

Eds: T.N.Veziroglu, Y.Zhu and D.Bao, China Acad.Publ.,

Beijing.

The photoinduced hydrogen production in a system comprising
2+Ru(bpy>3 Ibpy = 2,2'-bipyridine), methylviologen

(MV2+J, EDTA and K2PtC'l6 is studied.
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374. Visible light induced formation of hydrogen from hydrogen

sulfide.

Y.He, S.Yi, Q.Li and S.Li.

Hydrogen Syst., Pap.Int.Symp.,1985, 1, 203-205, (Pub.1986.)

Eds: T.N.Veziroglu, Y.Zhu and D.Bao, China Acad.Publ.,

Beijing.

The hydrogen formation from hydrogen sulfide in a

photocatalytic system consisting of RI12O3 deposited on CdS

particles under illumination by visible light is studied.

375. Status of the MEMBREL process of water electrolysis.

R.Oberlin and M.Fischer.

Adv.Hydrogen Energy, 5(Hydrogen Energy Prog. 6, Vol.1), 333-

340, 1986.

The electrolysis of water to produce hydrogen using cells

vrith a solid-polymer electrolyte is reported. A pilot plant

with a capacity of 3Nm3 of H/h is built.

376. Mobile solar energy hydrogen generating system.

Y.Morimoto, T.Hayashi and Y.Maeda.

Proc.Intersoc.Energy Convers.Eng.Conf., 21 s t (Vol.2), 1281-

1284, 1986.

A mobile solar energy hydrogen generating system which can
3

generate an average of 7 m H/day is described. By using
pressure control within the electrolyzer, including

differential gas control between hydrogen and oxygen outlets

of the electrolyzer,a stable gas pressure is supplied to the

storage tank even when the amount of sunshine changed

suddenly.

377. A model of a photon-induced self-driven electrochemical cell

for water splitting to hydrogen.

S.U.M.Khan, R.C.Kainthla and J.O.M.Bockris.

Adv.Hydrogen Energy, 5(Hydrogen Energy Prog.6, Vol.2), 560-

567, 1986.

An equation is derived for the determination of cell current

in a self driven photon induced electrochemical cell with

electrodes and semiconducting photoelectrodes for th«

production of hydrogen from water.
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378. Association equilibrium constants and populations of

clusters of light water (H20)n (g) and heavy water (D2<>)n
(g): differences between isotopomers and a possible relation

to isotope enrichment.

Z.Slanina.

J.Radioanal.Nucl.Chem., 106(1), 27-36, 1986.

Equilibrium constants of H2O (g) and D2O (g) associations -to

clusters (H20)n (g) and (D20)n (g) are calculated

and populations of the components of equilibrium cluster

mixtures are evaluated at various temperatures and

pressures. Differences between the hydrogen and deuterium

steam are pointed out and possible consequences are

discussed.

379. New porous PTFE separator for high temperature water

electrolyzers.

K.U.Kleinke. O.Teschke and F.Galembeck.

Adv.Hydrogen Energy, 5(Hydrogen Energy Prog. 6, Vol.1), 317-

319, 1986.

A new PTFE porous diaphragm is developed and tested for high

temperature and high pressure alkaline water electrolyzers.

380. Electrolysis of seawater using a packed bed reactor.

A.M.A.El-Bassuoni.

Adv.Hydrogen Energy, 5(Hydrogen Energy Prog., 6, Vol.1),

282-286, 1986.

Seawater electrolysis with the use of packed bed electrodes

is proposed for hydrogen production at a low cost. The

results obtained are compared with published results on

traditional cells.

381. Solid oxide electrolysis cell for decomposition of tritiated

water.

S.Konishi, H.Ohno, H.Yoshida, H.Katsuta and Y.Naruse.

Int.J.Hydrogen Energy, 11(8). 507-512. 1986.

The decomposition of tritiated water vapour by means of

solid oxide electrolytic cells is proposed for use in the

D - T fusion reactor system. The isotope effect in

electrolysis is also discussed and experiments with heavy

water are carried out.
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382. Kinetics of isotopic exchange reaction between hydrogen and

water vapour over platinum supported on a hydrophobia

carrier.

K.Kawakami, Y.Takao and K.Kusunoki.

Can.J.Chem.Eng., 64(3), 432-439, 1986.

The isotopic exchange reaction between hydrogen and water

vapour is studied for the temperature range 313 to 353 K

over platinum supported on hydrophobic styrene - divinyl

benzene copolymer beads and compared with platinum supported

on hydrophillic alumina pellets.

383. Reanalysis of tritium production in a sphere of lithium-6

deuteride irradiated by 14-MeV neutrons.

L.R.Fawcett Jr.

Radiat.Eff., 96(1-4), 239-242, 1986.
g

Tritium production in a sphere of LiD irradiated by a

central source of 14 MeV n reported by A.Hemmendinger et al

(1978) is analyzed.

384. Tritium production and foil reaction rates in a large

lithium sphere by D - T neutrons.

T.Iguchi, M.Nakazawa, H.Hashikura, J.Yamamoto, A.Takahashi,

K.Sumita, K.Sugiyama, K.Kanda, S.ltagaki et al.

Radiat.Eff., 92(1-4), 203-206, 1986.

The benchmark data on tritium production rate in a 120 cm

diameter Li sphere are compared with one dimensional

calculations by using the Monte Carlo transport code MCNP

and the nuclear data files ENDF/B-IV and JENDL-3 PRI in view

of fusion reaction blanket design.

385. Bimolecular radical scavenging processes for laser isotope

separation: ammonia-d + molecular oxygen.

C.T.Lin.
Chem.Phys.Lett., 127(4), 347-353, 1986.

The IR multiphoton photooxidation of NH2D in NH3 mixtures

produced exclusively HDO suggesting a single step deuterium

separation efficiency of (D20)/(D2O)+(H2O)a 50% which is

significantly higher than that of the theoretical value 33%.

It is observed that with Ti solid powder as a catalyst the

91



formation yields of tiDQ are at least 3-4 fold higher than

those without a catalyst.

386. A new hybrid cycle to produce hydrogen from water.

X.Liao, K.Tanno and H.Yashiro.

Hydrogen Syst.. Pap.Int.Symp.,1985, 1. 309-325, (Pub.1986.)

Eds: T.N.Veziroglu. Y. Zhu and D.Bao, China Acad.Publ.,

Beijing, Peop.Rep.China.

A four step hybrid cycle for the production of hydrogen from

water is described.

387. Laser isotope separation of tritium from the view point of
«

reaction engineering. (Japanese)

K.Takeuchi.

Kagaku Kogaku, 50(6), 369-371, 1986.

A review with 9 references is given in which a continuous

process for laser isotope separation for tritium is

described.

386. Design and optimization of a reactor for high temperature
dissociation of water and carbon dioxide using solar energy.
F.Lapicque, J.Lede and J.Villermaux.

Chem.Engg.Sci., 41(4), 677-684, 1986.

The optimal design of a reactor for high temperature gas

phase reactions, especially the direct production of

hydrogen by water dissociation is reported.

389. Safe recombination of hydrogen and oxygen with wet proofed

catalysts.

K.T.Chuang, W.A.Seddon, R.J.Quaiattini and L.J.Puissant.

Hydrogen Syst., Pap.Int.Symp., 1985, (2), 507-514,

(Pub.1986.) ^

Eds: T.N.Veziroglu, Y.Zhu and D.Bao, China Acad.Publ.,

Beijing, Peop.Rep.China.

A new and versatile recombiner technology is described based

on the use of wetproofed catalysts consisting of finely

dispersed noble metals deposited on non combustible

hydrophobic substrates and coated with wetproofing agents

such as silicones or polytetrafluoroethylene. Current

applications of this process range from offgas treatment

systems for nuclear fuel reprocessing plants and nuclear
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reactors to purification of electrolytic hydrogen or oxygen

and removal of airborne tritium. Future uses such as passive

safety devices for use in maintenance free storage batteries

or accidental hydrogen production are also mentioned.

390. The enrichment of heavy water in a wired thermal diffusion

column with rotated tube.

H.M.Yeh and S.C.Yang.

J.Chin.Inst.Chem.Eng., 17(1), 1-9. 1986.

The enrichment of heavy water in a wired thermal diffusion

column with rotated tube is described and the equations for

establishing the best tube-speed of rotation, the best

inclination of wire angle and maximum separation are

derived. Considerable improvement in separation is obtained

by employing such columns instead of using the Clusius-

Dickel column.

391. Progress in simulation procedure for multistage-type water /

hydrogen exchange column.

M.Kinoshita.

J.Nucl.Sci.Technol.. 23(4), 378, 1986.

392. Mass transfer in a single-hole tray column.

H.J.Neuburg and K.T.Chuang.

Can.J.Chem.Eng., 64(1), 68-74, 1986.

A theoretical model for deuterium exchange in the f^S/water

system is derived to describe mass transfer in the bubble

formation, bubble displacement and bubble breakup regions

above a single-hole tray in a 8 cm diameter transparent

column. The tray efficiencies predicted by the model agree

well with measured values.

393. Hydraulic, mass transfer and heat transfer performance

comparison between ordered bed packing and sieve trays.

D.A.Spagnolo and K.T.Chuang.

Can.J.Chem.Eng., 64(1), 62-67, 1986.

A pilot scale study is made to compare the hydraulic mass

transfer and heat transfer performance of an ordered bed

packing (Mellapak) with sieve trays operating under Girdler-

Sulfide process conditions.

93



394. Tritium production and safe handling. (Japanese)

H.Kudo. •

Hoshasen. 1U(3), 77-85, 1986.
g

Tritium extraction from n - irradiated Li-Al alloy targets

using an extraction system consisting of a vacuum furnace, a

purifier and a getter trap is described. The system is sat

in an airtight cell and tritium removal system is furnished

in the laboratory to keep tritium release to the

experimental area and to the environment to acceptable

levels.

395. Hydrogen manufacture by advanced electrolysis. (German)

J.Divisek.

Brennst - tfaerme - Kraft, 38(11), 512-515, 1986.

A review with 14 references and the common method for water

electrolysis is compared with the advanced electrolysis

using alkaline water. The asbestos separators of the old

method are replaced by NiO separator or ceramic materials.

396. Photodissociation of water into hydrogen with iron, nickel

or zinc metalloporphyrins as photosensitizer. (Chinese)

L.Ji, X.Wu, S.Huang and R.Li.

Wuhan Daxua Xyebao, Ziran Kexueban, (3), 62-67, 1966.

The photogeneration of hydrogen from water is studied in a

system containing 2,2'-bipyridine, f^PtClgr Triethanolamine

and metalloporphyrin sensitizer.

397. Hydrogen production by catalytic dissociation of water using

solar energy sources.

Y.W.Chen.

Neng Yuan Chi K'an, 16(4), 113-132, 1986.

' A review with 134 references on hydrogen photoproduction

systems.

396. Photobiotechnology: fuel from bioroass. (Russian)

S.D.Varfolomeev and I.V.Berezin.

Zh.Vses.Khim.O-Va.im.D.I.Mendeleeva. 31(6), 489-495, 1986.

A review with 29 references and covers biophotolysis of

water for hydrogen production also.
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399. A process to recover tritium from high pressure helium.

P.A.Finn and D.K.Sze.

Fusion Technol., 10 (3, pt.2B), 1362-1366, 1986.

A liquid metal absorption system is proposed as a recovery

technique for recovering tritium from high pressure helium.

The advantages and disadvantages of this method are compared

with other methods.

400. Study of electrolysis of water with alkaline electrolytes at

high current densities. (Russian)

A.K.Gorbachev, V.V.Rublevskii and V.P.Bochin.

2h.Prikl.Khim. (Leningrad), 59(11), 2483-2488, 1986.

Electrolysis of water is studied in 7-10 M KOH solutions at

S 50kA/m2 and 348 K.

401. Photochemical study of hydrogen-produced from fluorescein

and erythrosin aqueous solutions. (Chinese)

Ganguang Kexue Yu Kuang Huaxue, (3), 49-54, 1986.

The photoproduction of hydrogen from fluorescein and

erythrosin aqueous solutions is studied.

402. Carbondioxide - laser-induced breakdown in mono and diatomic

gases.

J.Blazejowski and F.W.Lampe.

Appl.Phys., B41 (2), 109-117, 1986.

An expression for the yield of HD formation is derived and

this is fitted to the experimental data assuming that the

temperature of the reaction rises with an increase of the

amount of deuterium in the mixture. Some other aspects

regarding the behaviour of this system in a focused COg

laser beam are also discussed.

403. Optimization in carbondioxide-laser isotope separation of

tritium.

K.Takeuchi and S.Satooka.

Proc.SPIE - Int.Soc.Opt.Eng., 669 (Laser Appl.Chem.), 18-20,

1986.

Optimum irradiation conditions and maximum process flow

rates are investigated experimentally in laser isotope

separation of tritium using CHF3 as a working substance.
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404. Recovery of tritium in inert gas by precious metal catalyst

supported by hydrophillic substrate.

M.Enceda, T.Higashijima, M.Niahikawa and N.Mitsuishi.

J.Nucl.Sci.Technol., 23(12), 1083-1093, 1986.

An exchange reaction between hydrogen isotopes in the gas

phase and in the hydrophillic substrate of a precious metal

catalyst is suggested for recovering tritium from inert gas

such as the atmosphere in the secondary containment where no

oxygen is expected.

405. Selective multiphoton decomposition studies relating to the

separation of hydrogen isotopes.

R.D.McAlpine, D.K.Evans and M.Ivanco.

Proc.SPIE - Int.Soc.Opt.Eng., 669 (Laser Appl.Chem.), 2-9,

1986.

The incentives for the separation of hydrogen isotopes are

listed, the MPD process is outlined and the search for

suitable working molecules is reviewed. This review contains

79 references.

406. The electrolysis of water to produce hydrogen and oxygen.'

A.G.Williamson.

Chem.N.Z., 50(5), 141, 1986.

A comment on the thermodynamic aspect of an apparatus for

the electrolysis of water as described by Cosby.

407. An analytical approach to the hydrogen-water isotopic

exchange on a stage column.

I.Hodor.

Sep.Sci.Technol., 21(10), 1075-1087, 1986.

Hydrogen isotope separation by counter current hydrogen-

water exchange on a stage column is studied analytically ami

a method to determine the optimum catalyst volume on a stage

is presented.

408. Tritium recovery by cryogenic hydrogen isotope distillation.

M.C.Embury, L.R.Kent and M.G.Erwin.

AIChE Symp.Ser., 82 (251, Cryog.Prop., Processes Appl.), 13-

18, 1986.

The hydrogen isotope separation system recovers tritium from
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mixtures of hydrogen isotopes using cryogenic distillation.

Test results are presented.

409. Electrically initiated hydrogen fluoride/deuterium fluoride

combination laser. (Chinese)

J.Xu, Y.Cheng and G.He.

Zhongguo Jiguang, 13(7), 446-447, 1986.

An electrically initiated chemical laser SFg - H2 ~ I>2

mixture system is reported. The characteristics of spectral

energy distribution are investigated by changing the H2 *

D2 mixture composition.

410. Tritium in austenitic stainless steel vessels:hydrogen

effects on weld integrity.

C.E.Ells and J.H.Vanderkuur.

At.Energy Can.Ltd., (Rep), AECL - 9252, 13 pp, 1966.

The welds in the 316 L stainless steel vessels used for the

long term storage of tritium are checked and a satisfactory

response is demonstrated leading to a general conclusion

that the tritium - tritide/316 L stainless steel vessel

combination provides a reliable storage facility for

tritium.

411. Process to recover tritium from fusion fuel cycle

impurities.

R.D.Penzhorn and M.Glugla.

Fusion Technol., 10(3, pt.2B), 1345-1348,1986.

Based on the catalytic decomposition of ammonia and methane

into the elements a three step process is developed for

deuterium, tritium recycling of the effluent gas of the main

fusion reactor exhaust gas purification system. The process

is designed for operation at comparatively low temperatures

-, to minimize permeation losses.

412. Drastic reduction of computing time in dynamic simulation

for hydrogen isotope distillation columns.

M.Kinoshita.

Fusion Technol., 9(3), 492-498, 1986.

An efficient dynamic simulation code for hydrogen isotope

distillation columns is developed. Available integration

alogorithms are reviewed and some are tested.

97



413. Studies on corrosion inhibitors for cooling water system at

the Heavy Hater Project, Kota.

B.P.Pillai, C.T.Metha and K.M.Abubacker.

BARC - 1326, 8 pp, 1986.

The results of the laboratory experiments carried out on

corrosion inhibitors for the cooling water system at the

Heavy Water Project, Kota are tabulated and recommendations

are given for suitable and useful ones.

414. Optimization in CO /sub 2/ - laser isotope separation of

tritium.

K.Takeuchi and S.Satooka, p: 18-20.

In : D.K.Evans, Laser application in chemistry, Bellingham

W.A. (USA), Society of Photo-Optical Instrumentation

Engineers, 1986.

Optimum irradiation conditions and maximum process flow

rates are investigated experimentally in the laser iio£op«

separation of tritium using trifluoromethane.

415. Optimal cell design for laser tritium separation.

H.D.Morrison and J.A.O'Neill, p:50.

In: Proceedings of the Conference on lasers and electro

optics, ISBN 0-936659-09-2. Washington DC (USA). Optical

Society of America, 1986.

A comprehensive analysis of the effects of varying all

parameters in the model and how they affect different

optimization stategies especially for alternative waveguide

cell designs are presented.

416. Multiple-phase photoreactor for laser isotope separation of

tritium.

K.Takeuchi and S.Satooka, p:52.

In: Proceedings of the Conference on lasers and electro

optics, ISBN O-936659-09-2. Washington DC (USA).Optical

Society of America, 1986.

A continuous flow photoreactor with multiple beam

reflection, using chlorotetrafluoromethane as the working

substance, is described.

417. Optimization in CO / sub 2 / - laser isotope separation of
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tritium.

K.Takeuchi and S.Satooka, P: 16-20.

In : Laser applications in Chemistry, Ed.: D.K.Evans, SPIE

Society of Photo - Optical Instrumentation Engineers,

Bellingham, WA (USA), 1986.

Optimum irradiation conditions and maximum process flow

rates were investigated experimentally in laser isotope

separation of tritium using trifluoromethane as a working

substance.

416. Process for the enrichment and separation of heavy isotopes

from flows of material containing these by isotope exchange.

(German)

A.Knoechel, I.Eggers, B.Klatte and R.D.Wilken.

DB patent document 3202776/C/.,{Int.Cl.B 01 D 59/28), 21pp.,

29 Jan 1987.

Using chemical exchange processes heavy hydrogen isotopes

are preferably bound in the omnium or ammonium salt of a

material due to the isotope effects. A species or a mixture

of open chain, macro - mono or macro - polyeyelie polyethers

are used in the free or protonized form as the materials. To

achieve this system in the case of counterflow extraction

for liquid / liquid distribution (reprocessing) mixer

settler or extraction columns can be considered.

419. Homogeneous condensation of light and heavy water vapors

under pressure upto 2 MPa. (Russian)

V.N.Chukanov and A.P.Kuligin.

Teplofia.Vys.Temp., 25(1), 70-77, Jan-Feb 1987.

The spontaneous nucleation kinetics in supersaturated steam

of ordinary and heavy water in 300 - 400 K temperature range

are studied using thermodiffusion chamber method.

420. Thermal desorption of hydrogen and various hydrocarbons from

graphite bombarded with thermal and energetic hydrogen.

V.Philipps, E.Vietzke, M.Erdweg and K.Flaskamp.

J.Nucl.Mater., 145-147, 292-296, Fob 1967.

The thermal release of hydrogen (deuterium) and hydrocarbons

has been investigated after exposing pyrolytic graphite to

thermal and energetic hydrogen under various conditions.
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421. Enrichment oi! heavy water. (Japanese)

S.Isomura and H.Kaetsu.

Rikagaku Kenkyusho Hokoku, 63(1), 1-14, Mar 1987.

The separation efficiencies of the exchange column under

total refluxing and continuous operation of the plant

composed of a gas liquid reaction type exchange colunn, * Hg

C>2 recombiner and a solid polymer electrolytic cell

evaluated.

422. COo laser isotope separation of tritium with

S.Kato, S.Satooka, K.Takeuchi, Y.Makide and T.Tominaga.

Appl.Phys. B, 42(3), 167-172, Mar 1987.

A new working molecule 1,1,1,3,3,3-hexafluoro-2-

(trifluoromethyl)-propane-2-t is reported for the isotope

separation of tritium by TEA CO2 - laser induced multiphoton

dissociation. A detailed study is made of the pressure

dependence of the dissociation rate constant for (CFg^CT

and (CF3)3CH to clarify the collisional effects in their

multiphoton dissociation.

423. Hydrogen isotope separation by cryogenic distillation

method. (Japanese)

N.Hayakawa and J.Mitsui.

Sumitomo Jukikai Giho, 35(103), 63-66, Apr 1987.

The studies of hydrogen isotope separation by cryogenic

distillation method have been carried out by using the

experimental apparatus made for the first time in Japan.

424. On conditions ensuring the highest difference in the

association degree of the equilibrium H and D steams :

Clustering and isotope enrichment.

Z.Salnina.

J.Radioanal.Nucl.Chem.Articles., JRNCD, (3 Jul 1987), 43-49,

Apr 1987.

A search for conditions leading to the highest possible

difference between equilibrium association (Clustering)

degree in the hydrogen and deuterium stream is carried out

and related optimal steam pressures evaluated.
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425. Reprocessing development and work relevant to wast*

treatment and test rigs at IRCH.

H.J.Ache, P:81-97.

In: KFK - 4177, PWA - 89/86, 545pp., Apr 1987.

(Status report of the Project Reprocessing and Waste

Treatment of Kernforschungs zentrum Karlsruhe Q.M.b.H..

Karlsruhe, Germany, 13-14 Mar 1986.)

The enrichment of tritium by the CE/CE process is reported.

426. Tritium scrubbing in pulse column. (German)

E.Eggert, P.Feucht, E.M.Lassie and H.Schmidt, P: 313-326.

KFK - 4177, PWA - 8 9 / 6 6 , 545 pp, Apr 1987.

A pulsed floor column for washing with dilute nitric acid

was tested for removing the tritium from the organic product

flow of the PUREX process, into which it has penetrated due

to the carried over aqueous phase. The required

decontamination factor of 40 is far exceeded with a column

length of 6 m. at a column diameter of 210.5 mm where the

flow ratio can be increased from the initially required 20

to 40. This means halving tritiated quantity of wash water.

427. Removal of suspended alumina particles from heavy water by

electroadsorption on fibrous corbon electrodes.

H. Tobias, E.Taragan, Y.Oren and A.Soffer. •

Nucl.Technol., 77(1), 46-49, Apr 1987.

A electrochemical filter is used for efficient and fast

removal of alumina particles suspended in heavy water

circulating in a nuclear reactor. The process is based on

electrostatic interactions between the charged colloids and

an oppositely charged porous carbon electrode. A high degree

of purification is achieved by this process.

428. Enrichment of deuterium from methane using a TIA CO2 laser.

G.Jin, Z.Chen and Y.Lu.

Chin.Phys.Lasers, 14(5), 374-375, May 1987.

429. Absorption and desorption of D2 on graphite.

H.Atsuni and M.Miyake, P: 273-275.

In: Proceedings of the Japan - OS Workshop P - 92 on PlasM

material interaction / high heat flux data needs for the
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next step ignition and steady state devices, Eds.:

A.Miyahara and K.I.Wilson, IPPJ - AM - 50, May 1987.

Thermal desorption measurements have been performed on the

graphite exposed to deuterium gas atmosphere at 200 to

900°C under a given pressure within 0.05 to 1 atm for 0.1 to

20 hours. The typical results of this study are summarised.

430. Summaries of interactions between tritium and graphite.

K.Ichimura, K.Ashida, M.Matsuyama and K.Watanabe, P:394-400.

In: Proceedings of the Japan - US Workshop P-92 on plasma

material interaction / high heat flux data needs for the

next step ignition and steady state devices, Eds.:A.Miyahara

and K.I.Wilson, IPPJ - AM - 50, May 1987.

The trapping release behavior of hydrogen isotopes from

graphite is characterized by trapping states. thermal

release, a recombination factor and retention. The

irradiation effects are examined by an ion bombardment

(hydrogen isotopes and helium).

431. Enrichment of deuterium from methane using a TEA COg laser.

G.Jin, Z.Chen and Y.Lu.

Chin.Phys.Lasers, 14(5), 374-375, May 1987.

Irradiating a mixture of methane and bromine with 9.6 urn

R(22) line of a TEA CO2 laser, CH2D2 was selectively excited

and increased the rate of bromination reaction of CH2D2 s o

that deuterium was enriched. The reaction mixture of 30

Torr CH4. 30 Torr CH2D2 and 10 Torr Br2 was used and the

enrichment factor was 1.46.

432. Solid H / Sub 2 / D / Sub 2 gas generators.

G.D.Artz and L.R.Grant.

US patent document 4673528/A/., (Int.Cl.C 01 B 3/04), 16 Jun

1987.
This patent describes a thermally stable, solid raactant

hydrogen and deuterium e3ts generator

433. Process for separation of hydrogen and/or deuterium and

tritium from an inert gas flow and apparatus for

effectuation of process in the cooling gas circuit of a gas

- cooled nuclear reactor.
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N.Iniotakis, C.B.Von der Deekan, R.Hscker, W.Frohling and

R.Schulten.

US p a t e n t document 46'73547/A/ . , i ,.,.•-. c i . u i i J 1 9 / 0 2 ! ,

16 Jun 1987.
The patent describes an arrangement for the separation of

hydrogen and/or deuterium and tritium from an inert gas flew

whS'-'h is contaminated with hydrogen and/or deuterium and

tritium in the cooling gas circuit of a gas cooled nuclear

reactor.

434. Conversion of deuterium gas to heavy water by catalytic

isotopic exchange using wetproof catalyst.

R.J.Quaiattini, M.P.McGauloy, D.L.Burns and P.R.Tichier.

Nucl.Technol., 77(3), 295-298, Jun 1987.

The invention at Chalk River Nuclear Laboratories of a

simple method of wetproofing platinum catalysts allows them

to retain their activity in liquid water. High performance

catalysts for the hydrogen - water isotope exchange reaction

that remain active for years can now be routinely produced.

The first commercial application using the ordered - bed

type wetproof isotope exchange catalyst developed and

patented by Atomic Energy of Canada Ltd has been

successfully completed. Approximately 9100 m / sub 3 / of

deuterium gas stored at Brookhaven National Laboratory was

converted to high grade heavy water. Conversion efficiency

exceeded 99.8 %.

435. On conditions ensuring the highest difference in the

association degrees of the equilibrium U anu D streams :

clustering and isotope enrichment.

Z.Sian.ina.

J.Radioanal.Nucl.Cham.Articles - Apr 1987., 43-49, 3 Jul

1987.

A search for conditions leading to the highest possible

difference between equilibrium association (clustering)

degree in the H and I) stream was carried out and related

optimal stream pressures evaluated.
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436. Removal of suspended alumina particles from heavy water by

electroadsorption on fibrous carbon electrodes.

H.Tobias, E.Taragan, Y.Oren and A.Soffer, P:144-145.

In: Israel Atomic Energy Commission, TelAviv, Research

Laboratories Annual Report 1986. IA-1427, 286 pp, Aug 1987.

Published in summary form only.

437. Recovery of hydrogen isotopes.

N.Mitsuishi, S.Fukada and N. Tanimuiri.

Jpn.Kokai Tokkyo Koho JP 62207702. (Cl.C 01 B 4/00). 3 pp.,

12 Sep 1987.

In recovery of hydrogen isotopes, a mixture of the isotopes

and an inert gas is brought into contact at 100 - 200" over

a layer filled with V particles for isotope absorption and

the layer is heated at 800 - 1000v for isotope desorption.

The method is simple and has a high isotope recovery rate.

438. Continuous separation of tritium or deuterium from a

hydrogen - isotope gas and its apparatus.

M.Tanase, M.Kato and M.Fuje.

Jpn.Kokai Tokkyo Koho JP 62213828, (Cl.B 01 D 59/26), 5 pp.,

19 Sep 1987.

The title separation comprises the steps of : (a) while

uniformly flowing a He carrier gas into a belt - shape

filler (e.g. AI2O3 coated with Mn chloride) inside of a

rotating cylindrical column, continuously supplying a H
* . . . - *

isotope gas into the filler from a fixed fnlet, (b)

separating components of the isotope gas by differences in

adsorptivities on the filler, and (c) extracting each

component from fixed outlets. An apparatus thereof is also

described.

439. Multiphoton dissociation of n-CaTFy (CF3CF2CTF2) infrared

by an NH3 laser with a non-Gaussian beam profile for tritium

isotope separation.

S.Kato. S.Satooka, K.Midarikawa, H.Tashiro and K.Takeuchi.

Sci.Pap.Inst.Phys.Chera.Res., 81(2), 39-43, Sep 1987.
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440. Self shielding characteristics of aqueous self-cooled

blankets for next generation fusion devices.

S.Pelloni, E.T.Cheng and M.J.Embraschts.

EIR-635, 26 pp..Nov 1987.

This study examines self-shielding characteristics for two

aqueous self cooled tritium producing driver blankets for

next generation fusion devices.

441. Gas chromatographic method for study of selective adsorption

of hydrogen isotope mixtures at high filling. (Russian)

V.S.Parbuzin, Yu.A.Leshchev, A.A.Luk'yanov and

K.D.Shcherbakova.

Zh.Fiz.Khira., 6(11), 3077-3078, Nov 1987.

For studying selective adsorption of hydrogen isotopes and

isomers a gas chromatographic method, when one of the

components of the separated mixture (hydrogen or deuterium)

is used as a gas carrier for high filling, is proposed. The

parameters of chromatographic separation of hydrogen

isotopes and isomers ( P-H2, 0-H2, HO, HT, P-D2. 0-D2, DT,

T2) in 52 - 77 K temperature range on silica gel, while

eluting the mixture by neon, hydrogen and deuterium , are

determined.

442. Self - shielding characteristics of aqueous self-cooled

blankets of next generation fusion devices.

S.Pelloni and E.T.Cheng.

EIR - 635, 26 pp., Nov 1987.

The present study examines self-shielding characteristics

for two aqueous cooled tritium producing driver blankets for

next generation fusion devices.

443. Simplified equation of separation for the enrichment of

heavy water in a batch-type thermal diffusion column.

H.M.Yeh, S.C.Yang and S.W.Tsal.

Sep.Sci.Technol., 22(5), 1463-1470, 1987.

A simple but precise equation of separation for the

enrichment of heavy water in a batch type thermal diffusion

column have been derived with the consideration of a pseudo

binary mixture.
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444. Experiences of commissioning and operating an electrolytic

plant for upgrading heavy water.

E.G.A.Namboodiri, K.Rajagopalan and G.N.Prasad.

Trans, SAEST 22(4), 199-202, 1987.

An electrolytic upgrading plant is described comprised of

different sections like storage, final purification etc. It

also describes the methods adopted for initial commissioning

of the plant and some of the problems encountered during its

operation till date.

445. Conditioning and handling of tritiated wastes at Canadian

Nuclear Power Facilities.

R.Stasko and L.Krochmalnek.

In: Anon 193, ACS National meeting of the division of

nuclear chemistry and technology, Washington DC (USA).

American Chemical Society, 1987.

Experience to date, planned operational procedures and

ongoing R and D in the conditioning and handling of

tritiated wastes at Canadian Nuclear Power Facilities are

described.

446. Ontario Hydro tritiated heavy water transportation package.

K.K.Lo and J.P.Tanaka.

IAEA-SM-286/249, V.2, 291-300.

In: International Atomic Energy Agency, Vienna (Austria).

Packaging and transportation of radioactive materials

(PATRAM '86). Proceedings of an international symposium on

the packaging and transportation of radioactive materials

held in Davos. 16-20 June 1986. ISBN 92-0-020187-3. Vienna

(Austria), 780 pp., 1967.

This paper gives a description of the package for the

tritiated heavy water transportation, and its design

features. The B (U) package for bulk shipment use is capable

of carrying up to 5000 kg of tritiated heavy water, with a

maximum tritium content of 20 PBq. There is also a

discussion about manufacturing of the package and its

operation.
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447. Material modeling and impact analysis of polyurethan* foam

filled T2O transportation packages.

R.a.SauvQ.W.W.Tepar and G.J.Sullivan.

IAEA-SM-286 / 10 P, V.2, PJ 339-361.
In:International Atomic Energy Agency, Vienna (Austria).

Packaging and transportation of radioactive materials

(PATRAM '86). Proceedings of an international symposium on

the packaging and transportation of radioactive materials

hald in Davos, 16-20 June 1986, ISBN 92-0-020187-3, Vienna

(Austria). IAEA 780 pp.. 1987.

This paper describes part of the analytical assessment of a

proposed package design to determine its structural

integrity under impact conditions resulting postulated

accidents. The focus of the work described is on the

mathematical modeling of a polyurethane foam used in the

sandwich construction of the overpack and on the development

of acceptance criteria to evaluate the design.

448. Comparison of two alternative processes for the disposal of

tritiated water from LWR reprocessing under radiological and

safety aspects. Vol.1, Final Report. (German)

H.Qutowski and A.G.Linde.

BMU-1987-154, 188pp., 1987.

Direct electrolysis and cryogenic distillation and liquid

phase catalytic exchange and cryogenic distillation are the

two processes compared here for the disposal of tritiated

water.

449. Separation and concentration of tritium and deuterium from

hydrogen isotopes.

M.Tanase and M.Kato.

Jpn.Kokai Tokkyo Koho JP 6128426,(8628426),(Cl.B 01 D 59/28)

4 pp., 8 Feb 1986.

The separation and concentration of the hydrogen isotopes by

repeating the following two processes, i.e. 1) gas mixtures

containing T, H and HT or D, H and HD are separated into

HT/T gas and H gas or HD/D gas and H gas and 2) the

separated gases are treated with catalysts to separate HT

into H and T or to separate HD into H and D, are described.
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450. Tritium isotope separation by CO2 - laser. Calculation of

the fundamental frequency of tritium subtituted molecules.

W.K.Lae, D.G.Park and K.O.Y00.

Res.Rep., Hanyang Res.Inst.Ind.Sci., 22, 123-138, Feb 1986.

The fundamental frequencies of tritium sub»tituent» are

calculated to find a suitable working molecule for isotope

separation by COg - laser.

451. Process and device for separating* hydrogen from a mixture,

particularly a mixture of gases. (German)

W.T.Shmayada, F.Waelbroeck, P.Wienhold and J.Winter.

DE patent document 3434150/A/., ( Int.Cl.B 01 D 53/22 ),

13 pp, 27 Mar 1966.

The hydrogen is separated by a two layer diaphragm. The

primary side layer has lower solubility for hydrogen and a

lower release constant than the secondary aide at working

temperatures.

452. Analysis of steady and unsteady state behavior in heavy

water distillation process.

K.R.Kim, H.S.Chung, K.W.Sung, Y.E.Kim and K.J.Lee.

J.Korean Nucl.Soc, 18(2), 107-116, Jun 1986.

The steady and unsteady state models are established for the

performance analysis and design of heavy water distillation

columns packed with corrugated wire mesh. After the steady

state model is derived with pressure drops, separated T>2p

concentration and temperature profiles and pressure

gradients in the column are obtained by solving MESH

equations with equation tearing method.

453. Reemission, trapping and desorption of implanted deuterium

from JET samples.

B.M.U.Scherzer, P.Boergesen and W.Moeller.

IPP - JET - 32, 22 pp, Jul 1986.

454. Process for conditioning tritium for final storage. (German)

E.Gidarakos and F.Schmidt.

DE patent document 3525772/C/., (Int.Cl.G 21 F 9/02), 3 pp,

4 Sep 1986.
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455. Procedure for formation of protective pyrita-rich Iron

sulfide coating on steel equipment for heavy water

production,

M.Peculea, T.Beca, C.Dogaru, E.Dogaru, M.Mihai and

D.Smaranda.

Rom.Ro. 90382, (Cl.C 23 F 7/24), 4 pp, 30 Sep 1986.

To decrease corrosion of C steel equipment for production of

heavy water, a pyrite rich iron sulfide layer is deposited.

456. Method for isotope replenishment in an exchange liquid used

in a laser induced isotope enrichment process.

G.M.Keyser, D.L.Mader and J.A.O'Neill.

US patent document 4620909/A/., ( Int.Cl.C 07 C 17/00 ),

4 Nov 1986.

A method is described for deuterium or tritium isotope

replenishment of an exchange liquid in a process for

concentrating deuterium or tritium by means of a laser

induced selective photodissociation of a deuterium or

tritium containing working compound mixed with its protiated

or deuterated analog.

457. Conversion of deuterium gas to heavy water by catalytic

isotopic exchange using wetproof catalyst.

R.J.Quaiottini, M.P.McGauley, D.L.Burus and P.R.Tichler.

Nuc1.Techno1., 77(3), 295-298, 1987.

The invention at Chalk River Nucl.Lab. of a simple method of

wetproofing Pt oatalyst allows thorn to r#t*ln th«lr activity

in liquid water.The first commercial application using the

ordered-bed-type wetproofed isotope exchange catalyst

developed and patented by Atomic Energy of Canada Ltd.
3

was completed successfully. Approximately 9100 m of

deuterium gas stored at Brookhaven National Lab. was

converted to high grade heavy water. Conversion efficiency

was 6.7% higher than that of the feed D2 gas.

458. Statistical evaluation of variations in electrolytic

enrichment factors of tritium.

Y.Inoue and K.Tanaka - Miyamoto.

Appl.Radiat.Isot., 38(12), 1013-1018, 1987.
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Equations are given which enable the variations of

electrolytic enrichment factors of tritium to be evaluated

on the basis of the variations of separation and volume

reduction factors. They are verified by 'statistical

evaluation of the experimental data for Ni and Fe cathodes

obtained over six years. Methods of improving the precision,

in the determination of the enrichment of tritium in samples

are discussed.

459. Continuous enrichment of hydrogen isotopes by two

dimensional gas chromatography.

M.Fujie, M.Kato and M.Tanase.

Appl.Radiat.l8Ot., 38(12), 1047-1050, 1987,

Two - dimensional gas chromatography was proposed for

continuous purification of a large quantity of tritium gas.

Applicability of the column used to the enrichment of

tritium is shown by the computation of the peak positions

and resolutions of H2> HT and T2 •

460. Self - shielding characteristics of aqueous self - cooled

blankets for next generation fusion devices.

E.T. Cheng and M.J.Embrechts.

EIR-Ber., 635, 23pp., 1987.

The present study examines self - shielding characteristics

for two aqueous self - cooled tritium producing driver

blankets for next generation fusion devices.

461. Production of helium-3 in terrestrial rocks.

D.Lai.

Chem.Geol., 66(1-2), 89-98, 1987.
3 3Possible in situ cosmogenic production of He and H (which

q

decays to He ) in rocks are considered.

462. Study of platinum / SDB hydrophobic catalyst for tritium -

hydrogen isotopic exchange between water and hydrogen.

(Chinese)

S.Mao, Z.Miao, H.Li, W.Gao, F.Yan, Q.Wu and Z. Cheng.

He Huaxue Yu Fangshe Huaxue, 9(1), 34-37, 1987.

Methods are presented for preparing Pt / polystyrene divinyl

benzene (Pt / SDB) hydrophobic catalyst for hydrogen

isotopic exchange between water and hydrogen. The T - H
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catalytic exchange at 30, 50 and 70* was measured. The

activity at 50" is the best and optimum amount of Pt on the

SDB is between 0.5% and 1.5%.

463. Multiphoton dissociation of n-C3 TF7 (CF3 CF2 CTF2)

induced by an ammonia laser with a non-Gaussian beam profile

for tritium isotope separation.

S.Kato, Y.Makide, T.Tominaga, S.Satooka, Midorikawa,

H.Tashiro and K.Takouchi.

Sci. Pap. Inst. Phys. Chem. Res. (Jpn), 81 (2), 39-43, 1987.

Isotope separation of tritium was attempted by the NH3 -

laser induced multiphoton dissociation of 1,1,1,2,2,3,3-

heptafluoropropane-t for which no efficient dissociation was

observed within the CO2 laser emission range ( 9 - 10 am). A

selectivity exceeding 10 was observed under the tightly

focussed irradiation geometry using a non-Gaussian beam.

464. Isothermal release of tritium from neutron-irradiated

Y. Shibuya. M. Aida, Y. Fugii and M. Okamoto.

J. Nucl. Mater., 150 (3), 286-291, 1987.

Isothermal release experiments were carried out to study the

Tr recovery from Li-Pb alloy Lii7Pbg3 in which Tr was

produced by irradiation with thermal neutron.

465. The enrichment of heavy water in a batch - type thermal

diffusion column for whole range of concentration. .

H.M. Yeh and S.C. Yang.

J.Chin.Inst.Chem.Eng., 18 (6), 401-405 , 1987.

The separation .equations for the enrichment of heavy water

in a batch-type thermal diffusion column were derived for

the whole range of concentrations. The H2O-HDO-D2O system

was studied experimentally for feed concentrations of C^ =

0.4880 and 0.7018. The results quantitatively confirm with

the prediction of theory.

466. Hydrogen extraction from a gas mixture.

M.Caron-Charles, P: 1585-1590.

In: Fusion Technology 1986, Pergamon Books, Elmsford, NY

(USA), 1987.
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Hydrogen extraction from the gaseous mixture CH4, % # ^2*

02> HgO, COg occurring as impurities has been performed by

chemical reaction with uranium metal. Thermodynamical and

kinetical investigations have confirmed hydrogen could be

purified by this process but experiments performed at 973 K

point out the importance of the interferences that can occur

in the system tritium - gases mixture.

467. Studies of radiation and physical chemistry of irradiated

inorganic compounds of lithium. (Russian)

A.S.Nikiforov, Z.V.Ershova, A.A.Bashman, V.V.Gromov,

J.Dzelme, I.S.Pronin and E.I.Saunin.

Vopr.Atom.Nauki i Tekhn.Termoyader.Sintez., (2), 46-48,

1987.

From Ref.Zh.Khim., Abstr.No. 20 B 4579, 1967.

Title only translated.

468. Simplified equation of separation for the enrichment of

heavy water in a batch - type thermal diffusion column.

H.M.Yeh. S.C.Yang and S.W.Tsai.

Sep.Sci.Techno1., 22(5), 1463-1470, 1987.

A simple but precise equation of separation for the

enrichment of heavy water in a batch - type thermal

diffusion column has been derived with the consideration of

a pseudobinary mixture. Experiments have also been conducted

for various initial concentrations of DgQ and the results

are in agreement with the prediction of the theory.

469. Tritium production and processing in a tokamak reactor.

D.Leger, P: 189-200.

In: Fusion Technology 1986, Pergamon Books Inc., Elmsford

NY(USA), 1987.

470. Continuous enrichment of hydrogen isotopes by two

dimensional gas chromatography.

M.Fujie, M.Kato and M.Tanase.

Appl.Radiat.Isot., 38(12), 1047-1050, 1987.

A two dimensional gas chromatography is proposed for

continuous purification of a large quantity of tritium gas.
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471. Statistical evaluation of variations in electrolytic

enrichment factors of tritium.

Y.Inoue and K.Tanaka - Miyamoto.

Appl.Radiat.Isot.. 38(12), 1013-1018, 1987.

Equations are given which enable us to evaluate the

variations of electrolytic enrichment factors of tritium on

the basis of the variations of separation and volume

reduction factors. They are verified by statistical

evaluation of the experimental data for nickel and iron

cathodes. Methods of improving the precision in the

determination of the enrichment of tritium in samples are

also discussed.

472. Deuterium - Heavy water - V.I. (Portuguese)

T.P.Chagas.

Comissao Nacional de Energia Nuclear de Brasil, Rio de

Janeiro.

V.I, 1987.

Some bibliographical references about the utilization of

deuterium for heavy water preparation are presented.

473. Deuterium industrial production - tome 8. (Portuguese)

T.P.Chagas, P: 1 - 147.

In: Deuterium - Heavy water, V.I, 1987.

Available from the Library of Comissao Nacional de Energia

Nuclear, Rio de Jeneiro, Brazil.

Some selected bibliographical references about processes for

deuterium industrial production are presented as follows:

isotope exchange H2S - H2O and NH3 - H2. electrolysis and

distillation.

474. Tritium - V.2. (Portuguese)

T.P.Chagas.

V.2, 1987.

Available from the Library of Comissao Nacional de Energia

Nuclear, Rio de Janeiro, Brazil.

Several bibliographical references about tritium properties,

analysis, monitoring, dosimetry reactions, labelling.
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industrial production, radiological protection, applications

to science technology and industry and some processes to

obtain the element are presented.

475. Separation processes of deuterium - tome 6 and 7.

(Portuguese)

T.P.Chagas, P: 1 - 235.

In: Deuterium - Heavy water, V.I, 1987.

Available, from the Library of Comissao Nacional de Energia

Nuclear, Rio de Janeiro, Brazil.

Some selected bibliographical references about, deuterium

processes such as diffusion, chromatography, distillation,

isotope exchange, centrifugation,electrolysis are presented.

476. Tritium experience at Ontario Hydro.

S.Sood and J.S.Li, P: 331-338.

In: Proceedings of the 1987 International Waste Management

Conference, NawYork. NY(USA), Ed«.: L.C.Oyen, A.M.Platt,

R.J.Tosetti and F.Feisollahi, American Society of Mechanical

Engineers, 1987.

This paper summarizes Ontario Hydro's experience with

tritium in liquid, solid and airborne wastes. The tritium

removal facility and immobilization system are also

described.

477. Modern aspects of the separation and application of stable

isotopes. (German)

K.Wetzel.

Wiss.Z.Karl-Marx-Univ., Leipz, Math. - Naturwiss.Reihe.,

36(6), 690-696, 1987.

This paper concentrates on activities with respect to (1)

the preparation of D2O and corresponding solvents with

relative abundance of deuterium larger than 99.95%, (2) the

preparation of Kr of high specific activity by
124

thermodiffusion, (3) the preparation of Xe as a target
123

for the preparation of I of high radiocheraical purity,
(4) the preparation and analysis of N and its application

to medical research and diagnostics.
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476. Fusion technology program : Progress report 1982-1986.

Tritium technology.

M.Caron - Charles.

CEA - N - 2547, 52 pp.. 1987.

Three task actions are presented in this report : on

hydrogen extraction from a gas mixture, on elements for

tritium recovery from the fusion reactor ceramic blanket and

on large components for the torus vacuum circuits.

479. A ceramic container for hydrogen purification on hot

uranium.

E.Hutter, G.Neffe and P.Schira, P: 1559-1564.

In: Fusion Technology 1986, Pergamon Books, Elmsford,

NY(USA), 1987.

480. Solidification of aqueous tritium - containing wastes by

using calcium oxide and bitumen. (Russian)

V.N.Shchebetkovskii, A.A.Bochkov and V.I.Skryabin.

Eadiokhimiya, 29(6), 829-834, 1987.

A simple method is proposed for solidifying aqueous tritium

containing wastes by using CaO and bitumen.

481. Laser-induced desorption determination of surface diffusion

on Rh (III).

E.G.Seebauer and L.D.Schmidt.

SAND - 87 - 1603 C, CONF - 8708209 - 1, 13 pp., 1987.

Surface diffusion of hydrogen, deuterium and CO on Rh(III)

has been investigated by laser-induced thermal desorption

and compared with previous results for these species on

Pt(III) and on other metals.

482. Recovery and enrichment of tritium in thermonuclear plants.

(Romanian)

G.Vasaru.

Stud.Cercet.Fia., 39(2),138-167, 1987.

This paper surveys the theoretical and experimental results

obtained in the field of recovery and enrichment of tritium

in Los Alamos National Laboratory, USA, and in Japan Atomic

Energy Research Institute, Tokai - Mura, Japan.
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483. Isotopic enrichment of tritium for analytical and production

purpo s e s. (Roman1an)

G.Vasaru.

Stud.Cercet.Fiz., 39(1), 63-91, 1987.

A description is given of enrichment and counting processes

which can be used for determining atmospheric and artificial

tritium concentration.

484. Laser isotope separation of tritium. (Romanian)

G.Vasaru.

Stud.Cercet.Fiz., 39(3), 206-261, 1987.

The multiphoton dissociation with the aid of the laser

isotope separation for the purpose of tritium recovery is

reviewed.

485. Progress in tritium technology in the IPP T - laboratory

scale-up of gas chromatograph system •* Removal of tritium

from secondary containments.

H.Weichselgartner, H.Frischmuth, A.Stucheli and B.Ulrich,

P : 1573 - 1578.

In: Fusion Technology 1986, Pergamon Books Inc., Elmsford,

NY(USA), 1987.

Two pilot rigs are in operation in the T - laboratory at IPP

Garching: a preparative gas chromatograph for separating

hydrogen isotopes and a device for removing tritium from

inert glove box atmosphere.

486. New chemical route to isotope separation developed.

W.Worthy.

Chem.Eng.News., 66(2), 20, 11 Jan 1988.

In the new isotopic separation process developed by Illinois

State University chemists G.R.Stevenson and R.C.Reiter,

compounds containing mixtures of isotopes are partially

reduced, either electrochemically or with a metal such as

sodium or potassium in nonaqueous solution. How this method

is effective in the separation of deuterium, nitrogen-15 and

uranium-235, in substantially lowering the production costs,

is discussed.
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487. Methods of removal of tritium from aqueous effluent : a

review of international research and development.

M.G.Segal.

CEGB - TPRD / B - 1042 / R 88, 41 pp., Jan 1988.

[Berkeley Nuclear Labs., Central Electricity Generating

Board, Berkeley, UK.]

This report presents a review of the methods that have been

proposed, studied and developed for removal of tritium from

light and heavy water : the principles of .' dividual methods

are discussed and the current status of their development is

reviewed.

488. Container for purifying process gas containing hydrogen

isotopes.

E.Hutter, G.Neffe and P.Schira.

Ger.Offen.DE 3629717, (Cl.C 01 B 4/00), 6 pp., 3 Mar 1988.

The container is made of a ceramic material especially AI2O3

and its interior is divided for receiving getter material

•specially uranium powder. The container is especially

useful for purifying tritium.

489. Isotope enrichment by electron spin resonance transitions of

the intermediate radical pair.

M.Okazaki, T.Shiga, S.Sakata, R.Konaka and K.Toriyama.

J.Phys.Chem., 92(6), 1402>1404, 24 Mar 1988.

Photoreduction of menadione in micellar solutions with

ordinary sodium dodecyl sulfate, deuterium labeled sodium

dodecyl sulfate and a mixture of them is carried out and

demonstrates for the first time that the microwave field can

be used to enrich one of the isotopes which coexist in the

system.

490., Analysis of tritium production in concentric spheres of

oralloy and LiD irradiated by 14 - MeV neutrons.

L.R.Fawcett Jr., R.R.Roberts and R.E.Hunter.

LA - 11110. 27 pp., Mar 1988.

Tritium production and activation of radiochemical detector
g

foils in a sphere of LiD with an oralloy core irradiated by

a central source of 14 MeV neutrons have been calculated and

compared with experimental measurements.
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491. Electrolytic enrichment of tritium with Ni - Ni and F« - Ni

electrodes. (Japanese)

H.Satake and S.Takeuchi.

Toyama Daigaku Torichumu Kagaku Senta Kenkyu Hokoku, 7, 73 -

80, Mar 1988.

The capability of Ni - Ni and Fe - Ni electrodes for

electrolytic enrichment of tritium are evaluated.

492. Investigation of the hydrogen and tritium impediment of

protective coatings on high - alloyed materials of heat

exchanges for process heat application. (German)

H.G.Esser.

Juel - 2195, 152 pp., Apr 1988.

493. Tritium - enrichment via CECE - process with high-

temperature steam electrolysis (HOT ELLY). Final report.

(German)

E.Erdle and W.Keil.

INIS - mf - 11849, 160 pp., Apr 1988.

The process engineering and safety aspects related to high -

temperature steam electrolysis (HOT ELLY) with respect to

the potential for its application within the radioactive

system of the Combined Electrolysis Catalytic Exchange

process instead of a conventional electrolyzer are

investigated.

494. Efficiency energy utilization in laser-assisted isotope

separation of tritium.

K.Takeuchi and S.Satooka.

J.Nucl.Sci.Technol., 25(5), 489-494, May 1988.

Optimum irradiation conditions in laser isotope separation

of tritium were investigated experimentally by using

trifluoromethane from the viewpoint of the energy efficiency

in product formation.

495. Advances in the electrolysis of tritiated water.

G.Pierini, B.Spelta, S.Maffei, G.Modica, G.Perez and

E.Possagno.

Nucl.Technol., 81(3), 415-420, Jun 1988.
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496. Tritons and tritides as the solute and diffusing species in

ceramic tritium breeders.

A.K.Fischer and G.E.Johnson.

ANL / FPP / TM - 225, 29 pp.. Jun 1988.

The nature of the tritium release from lithium containing

ceramics is reviewed in terms of the understanding

established for the mechanism of hydrogen migration in other

oxides.

497. Variable stage-number model for simulating batch operation

of water distillation column for tritium isotope separation.

A.Kaba, I.Yamamoto and A.Kanagawa.

J.Nucl.Sci.Technol.(Tokyo), 25(7). 586-593, Jul 1988.

A batch distillation of tritiated water ( "10 nCi/cm3) has

been performed in a packed column 1.6 cm i.d. X 100cm high.

Packings were Dixon rings made of SUS.

498. Apparatus to recover tritium from tritiated molecules.

W.A.Swansiger.

US patent document 4762685/A/.. (Int.Cl.G 21 F 9/06), 9 Aug

1988.

This patent describes an apparatus for recovering tritium

from tritiated water and tritiated species such as methane

and ammonia and the like.

499. Measurement of separative characteristics of H2 - HT isotope

separation using thermal diffusion column.

I.Yamamoto, A.Inoue and A.Kanagawa.

J.Nucl.Sci.Technol.(Tokyo), 25(9), 704-711, Sep 1988.

Experiments of H2 - HT isotope separation were carried out

with a 0.3 mm* hot wire column of 30 mm in diameter and 1500

mm in length and the column was operated at 0.1 MPa. The

experimental results of dependence of flow rate and cut on

separation factors were in good agreement qualitatively with

those from theory based on a Newton interative numerical

solution of the two - dimensional convection. - diffusion

equation.
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500. Studies on tritium separation by selective laser excitation

of molecules. (Japanese)

K.Suzuki, A.Yokoyama, G.Fujisawa and N.Ishikawa.

JAERI - M - 88 - 168, 102 pp., Sep 1988.

For separation of tritium from water, formaldehyde ( HDCO /

H2CO ) was irradiated by excimer laser (XeCl),

dichloromethane (CDTCI2 / CD2CI2) by carbon dioxide laser.

The number of steps of mixer-setter for tritium exchange

reaction was calculated and a basic design of irradiation

system was proposed.

501. Ammonia in tritium systems.

J.T.Gill, R.E.Ellefson and R.P.Paulick.

Fusion Technol., 14(2), 876-883, Sep 1988.

The present study is a detailed investigation on the tritium

inventory imbalance at Mound. Much tritium is found as HTO

in unsuspected zeolite traps of a tritium purification

system and the isotopic exchange from ammonia is postulated

as a mechanism for entry of tritium into the zeolite water.

502. Hydrogen isotope sorption properties of LaNi3Mn2 alloy as a

candidate for the tritium storage material.

T.Ide, F.Sakai, M.Yorou. K.Hirata, J.Mitsui, H.Yoshida and

Y.Naruse.

Fusion Technol.. 14(2), 769-774, Sep 1988.

The pressure-composition isotherms for the LaNi3Mn£ ~H and D

systems were obtained in the temperature range 25 - 300"C.

The results show that the LaNi3Mri2 alloy may be useful as a

candidate for recovery and supply of tritium.

>03. The Chalk River Tritium Extraction Plant construction and

early commissioning.

W.J.Holtslander, T.E.Harri3on and G.D.Gallagher.

Fusion Technol., 14(2), 484-488, Sep 1988.

The Chalk River Tritium Extraction Plant has been built to

remove tritium from AECL's heavy water to achieve a

reduction in operator dose and emissions.
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504. Task action T 10 A cryosorption on molecular sieves or

alternative adsorbent.

B. Hircq, P: 1-15.

CEA - N - 2576. 216 pp., Get 1988.

Cryosorption of impurities which are present in the plasma

exhaust represents an attractive option for the purification

process of the NET TRITIUM PLANT. In this report, after
recalling the objectives of the task, the logical chart of

this one is discussed before giving the main results

obtained in 1987 : conception and realization of an

experimental tritium loop for the basic studies, conception

and realization on the crysorption trap.

505. Task action T 10 C absorption of low Z impurities in hot

metal beds.

B. Hircq. P: 17-46.

CEA - N - 2576. 216PP.. Oct. 1988.

Purification of plasma exhaust by absorption of gaseous

impurities in hot uranium beds represents an attractive

option inside the NET TRITIUM PLANT. In this report after

recalling the objectivities of the task, the logical chart

of this one is discussed before giving main results obtained

for the period June 86 - December 87: dismantling of a

tritium unit for the task needs, conception of the

experimental tritium loop, realization of this loop and

first elements concerning the conception of an industrial

purification prototype.

506. Measurement of HETP of SUS Dixon ring and porcelain packing

in small-scale water distillation column for H2O-HTO isotope

separation.

A.Kaba, R.Akai, I.Yamamoto and A.Kanagawa.

J.Nucl.Sci.Technol.(Tokyo). 25(10), 825-830. Oct 1988.

Series of water distillation in a total reflux mode have

been performed in a 100 cm height column of 1.6 cm I.D. in

order to measure values of HETP for various packings i.e.

one brass or three SUS Dixon rings and three porcelain

packings. The HETP were measured by changing the vapor flow

rate within the column.
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507. Task action T 10 E absorption of D, T gas on heated metal

beds other than uranium.

B. Hircq, P: 48-85.

CEA - N - 2576, 216pp., Oct 1988.

508. Task action T 10 F absorption of tritium on heated uranium

metal beds.

B. Hircq, P: 87-112.

CEA - N - 2576, 216PP., Oct 1988.

509. Modeling of hydrogen implantation into graphite.

W.Moeller and B.M.U.Scherzer.

J. Appl. Phys., 64 (10), 4860-4866, 15 Nov 1988.

A new theoretical frame work has been developed which is

applicable to the implantation and ion-induced release of

hydrogen isotopes in graphite.
q

510. Experimentally determined excitation function for the Be

(n.t) reaction.

H.Liskin, R.Widers, R.Woelfle and S.M.Qaim.

Nucl.Sci.Eng., 98 (3), 266-271, 1988.

An experimentally determined excitation function from Be was

obtained. The results disagree with the JEF-1 prediction

but show a remarkably good agreement with JENDL-3/PR2 and a

recent Los Alamos National Laboratory evaluation, both based

on 14 MeV values and theoretical calculations.

511. Production of 40 TBq tritium using neutron-irradiated

lithium-6 - aluminum alloy.

M.Tanase, M.Kato, K.Kurosawa, S.Motoishi, S.Okane, H.

Sugai, M.Fujie, K. Onoma and H. Yamabayashi.

J. Nucl. Sci. Technol., 25(2), 198-203, 1988.

A facility was reconstructed for producing tritium in 40 TBq

per batch. Gaseous tritium was extracted from n - irradiated
a

Li - Al alloy targets by heating at 700° under vacuum and

collected in 0. The recovery yield of tritium was 100% and

the isotopic purity of the product was ~ 95%.

512. Attachment of membrane separator for removal of radon to

ionization chamber installed for tritium stack monitor.
1.Yamamoto, A.Kaba and A.Kanagawa.
J. Nucl. Sci. Technol., 25 (3), 289-294, 1988.
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The effect of background counts induced by a - particles

mainly- from radon in air was removed by the attachment of a

water-perm selective membrane separator to a tritium stack

monitor equipped previously.

513. Electro chemical processes in heavy water production.

K. Ram Mohan

Trans. SAEST (Soc. Adv. Electrochem. Sci. Tech.), 23 (1), 1-

11, Jan - Mar 1988.

Studies on the setting up of an electrolytic test assembly

to develop the electrolysis of water process for upgrading

the dilute heavy water from nuclear reactor and a final

enrichment process based on electrochemical processes have

' been investigated.

514. Consideration of disposal alternatives for tritium -

contaminated wastewater streams at Hanford.

E.D.Waters.

WHC - EP - 0118, 54 pp., Mar.1988.

The present study is intended to identify and evaluate

alternate methods of tritium control and disposal that might

merit additional study or development for potential

application to Hanford Site (US Department of Energy,

Washington State) effluents.

515. Tritium accumulation by the CECE • method using high -

temperature steam electrolysis.

W.Keil and E.Erdle, P: 113-129.

Pt UB - 2X, 410 pp., Apr 1988.

This study aims at finding out how the process of high -

temperature electrolysis, instead of conventional liquid -

water electrolysis, can be integrated in the CECE process

for tritium concentration by means of process engineering.

516. Transfer of hydrogen isotopes through a hydrogen - permeable

bipolar electrode.

L.N.Moskvin and V.S.Gwrskii.

Sov.Radiochem.(Eng.Trans1.), 29(5), 657-659, May 1968.

The unit protium - tritium separation coefficient a /sub H /

T / for transfer through a hydrogen permeable bipolar

123



electrode in KOH solutions of various concentration at a

temperature of 50*C have been determined.

517. Chromatographic separation of hydrogen isotope mixtures on

zeolites NaX and NaA. (Russian)

A.S.Polevoj and A.I.Durneva.

Zh.Fiz.Khim., 62(6), 1592-1597, Jun 1988.

Chromatographic separation of hydrogen isotope mixtures % -

l>2 and H2 ~ HT is performed in columns 10 mm in diameter

filled with granular NaX and NaA zeolites with 1.5-1.8 am

grain size upto the length of 30 and 45 cm at 77 K and 0.1

MPa, A conclusion is drawn that isotope separation degree

can be increased at the expense of reducing the sorbent

grain size.

518. Isotope effects during water electrolysis in cell with solid

polymeric electrolyte. (Russian)

B.M.Andreev, A.A.Marchenko, V.P.Pakhomov, V.I.Porembski j,

M.B.Rozenkevich and V.N.Fateev.

Zh.Fiz.Khim., 62(6), 1661-1663, Jun 1988.

Experimental investigation into isotope effects in protium -

deuterium system under water electrolysis in a cell with

solid polymeric electrolyte is described. Dependence of

separation coefficient on the current density and

electrolysis temperature is reported.

519. Safety evaluation of tritium removal facility (TRF) at

Darlington NGS.

J.S.Nathwani, A.Busigin and R.Tulk.

Fusion Technol., 14(2), 1121-1129, Sep 1988.

A safety evaluation of the Tritium Removal Facility

constructed at the Darlington Nuclear Generating Station

site is presented. This assessment focuses on the principal

hazards associated with the facility and the role of safety

features in mitigating the consequences of any release of

tritium. Additionally the hydrogen explosion and fire

hazards have been examined in detail.
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520. Physical inventory by use of modeling for the tritium

aqueous waste recovery' system.

C.J. Sienkiewicz, J.E. Lentz and D.V. Wiggins.

Fusion Technol., 14(2), 1096-1101, Sep 1988.

A mathematical model, which accurately estimates total

system inventory, was developed. The model relates the

tritium concentration throughout the system to the tritium

concentration in the two streams.Testing of the system using

low-level tritiated feed water was conducted to characterize

tritium distribution in the system and to relate key values

to total inventory.

521. Improvements in efficiency, capacity and reliability of

Mound's effluent removal system.

W.H. Hedley, P.H. Lamberger, G.E. Gibbs and C.M.Colvin

Fusion Technol., 14(2), 1010-1013, Sept 1988.

Measurements at Mound have shown that the tritium capture

system removes all but 500 curies per year of the 500,000 to

1,000,000 curies per year of tritium fed to it. Analyses of

the gases emitted from the system shows that over 95% of the

escaping tritium has been in the form of organic tritium

compounds. A new, more efficient reactor now oxidizes over

99% of the 5000 curies per year of organic tritium compounds

fed to it, as compared to 90% by the existing reactors.

522. The purification of inert glove box atmospheres using hot

reactive metals.

R.E. Johnson, F.B.Gravelle and CM. Shultz.

Fusion Technol., 14 (2), 1282-1286, Sep 1988.

This paper describes the use of SAES ST 707 alloy for the

removal of hydrogen from a glove box atmosphere and briefly

relates largely unsuccessful attempts at hydrogen removal

using a variety of metals and alloys. The details of

a proposed purification system for the control of chronic

tritium releases and for the collection and recovery of a

large tritium release are presented.
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523. Catalyst study for the decontamination of glove - box

atmosphere containing tritium at MPC levels.

J. Chobot, J. Montel and J.Sannier.

Fusion Technol., 14(2). 933-938, Sep 1988.

The BEATRICE loop was designed for studying the conversion

of tritium at very low activity levels using catalytic

oxidation followed by water trapping. From experiments

carried out between 20 and 250"C it is concluded that two

palladium/alumina and platinum/alumina catalysts are very

efficient in removing tritium from contaminated gas mixture

down to a few MPC levels without isotopic swamping and even

at room temperature.

524. TFTR tritium program.

R.A.P. Sissingh and R.L. Rossmassler.

Fusion Technol., 14(2), 923-928, Sep 1988.

This paper describes the systems and preparations required

for D-T operation i.e. introducing and operating the tokamak

with tritium in order to achieve the scientific break even

point of Q=l. These systems include the tritium storage and

delivery system, the tritium injection systems, the tritium

clean-up systems and the plasma exhaust and collection

systems.

525. Metal getters for tritium storage.

E.Willin, M.Sirch, R.D. Penzhorn and M. Devi Hers.

Fusion Technol., 14(2), 756-763, Sep 1988.

526. Separation and recovery of tritium by hydrogen - water

isotopic exchange reaction.

S.Isomura, K.Suzuki and M.Shibuya.

Fusion Technology, 14(2), 518-523, Sep 1988.

In order to recover tritium from light water, research and

development was carried out concerning a tritium separation

process based on the principle of hydrogen - water isotopic

exchange reaction. The performance and durability of unit

operations for the process were studied. A pilot plant
3

having a capacity of 1 m /year (3.6 L/day) was designed and

fabricated based on the results of the tests and studies.

Using this plant, tritiated water could be concentrated to
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the order of a magnitude of 10 . Furthermore, the effect

of the various operating conditions on the tritium

concentration factor was calculated by applying a data

analysis program for the pilot plant.

527. Combined system of monothermal chemical exchange process

with electrolysis and thermal diffusion process for

enriching tritium.

A.Kitamoto, K.Hasegawa and T.Masui.

Fusion Technology, 14(2), 507-512, Sep 1988.

528. Tritium-enrichment via CECE-process with high temperature

steam electrolysis (HOT ELLY).

W.Keil and E.Erdle.

Fusion Technology, 14(2), 513-517, Sep 1988.

Substantial energy reduction can be achieved by substituting

the conventional water electrolysis by high - temperature

steam electrolysis (HOT ELLY) for separating tritiated water

into its components.

529. Enrichment and volume reduction of tritiated water using

combined electrolysis catalytic exchange.

D.A.Spagnolo, A.E.Everatt, P.W.K.Seto and K.T.Chuang.

Fusion Technology, 14(2), 501-506, Sep 1988.

The CECE process with AECL hydrophobic catalyst is ideally

suited for extracting tritium from water because of its high

separation factor and mild operating conditions. A simple

linear expression that relates the overall rate constant

(Kya) to the inverse of the equilibrium slope (m) for H2 /

H2O isotope exchange was developed from the two-film mass

transfer model. Laboratory and pilot data were used to

demonstrate the applicability of this simple relationship

which allows reaction rates for any pair of hydrogen isotope

species at any given concentration to be predicted from rate

data of any other isotope pair and/or concentration range.

This approach was used to design a hypothetical CECE plant

for concentrating tritiated light water to 100 Ci/L (3.7

TBq.L) to give a 250-fold reduction in waste volume.
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530. Recovery of tritium from water.

C.J.Sienkiewica and J.E.Lentz.

Fusion Technology, 14(2), 444-449, Sep 1988.

The pilot-scale Combined Electrolysis Catalytic Exchange

system developed at the U.S. Department of Energy's Mound

facility has evolved into a fully operational tritium

recovery system. This has resulted from the evaluation of

recent developments in AECL / CRNL hydrophobic exchange

catalyst in the CECE system. Data obtained during recent

tests led to the design and installation of an aqueous

tritium recovery facility. Operation of the Tritium Aqueous

Waste Recovery System makes possible the recovery of tritium

from low-level tritiated aqueous waste streams.

531. Studies on tritium depletion from liquid waste solutions by

the CECE process. (German)

U.Berndt, E.Kirste and A.A.Sameh, P: 423-434.

KFK - 4476, PWA - 44/88, 463 pp., Oct 1988.

532. The management of tritium wastes in the United Kingdom. A

survey of present and future arisings, review of possibla

disposal options and areas where further R and D may be

needed to develop a management strategy for the future.

D.V.C. Jones and G.McHugh.

AERE-R-12955, DOE-RW-89.004, 82pp., Oct 1988.

A site specific survey of current and future amounts of

tritium produced and subsequent waste arisings in the UK has

been carried out. The study also indicates that the extent

to which tritium is used in research, medicine, industry and

for consumer application needs to be assessed.

533. Separation of H2~D2 mixture on zeolites with regard to

ortho-para-composition. (Russian)

G.G.Zhun', Yu.P.Blagoj and V.P.Maletskij.

Zh.Fiz. Khim., 62(11), 2990-2993, Nov 1988.

A study was made on the dependence of selectivity of low -

temperature D2 desorption from H2 - I>2 mixture on

synthetic zeolites on concentration of (p-Hg) para-hydrogen

and (0-D2) ortho-deuterium in it. It was established that
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enrichment of separated mixture with P-H2 or 0-D2 provided

conditions for increase or decrease of Dg adsorption

respectively.

534. Hydrogen isotope separation study with the TSTA cryogenic

distillation system. Two-column experiment with H-D-T.

T. Yamanishi, H.Yoshida, H. Fukui, T.Naito, S.Hirata,

R.H.Sherman, K.M.Gruetzraacher, J.R.Bartlit and J.L.Anderson.

JAERI-M-88-254, 33pp., Dec 1968.

Cryogenic distillation cascade experiments were performed

using two columns in the TSTA with H-D-T. The dynamic

behaviour of the cascade was also discussed and a basic

control method was proposed.

535. Hydrogen isotope separation study with TSTA cryogenic

distillation system. Single column experiment with D-T

system.

T.Yamanishi, H.Yoshida, T.Naito, S.Hirata, R.H.Sherman,

J.R.Bartlit and J.L.Anderson.

JAERI-M-88-253, 24pp., Dec 1988.

An experiment study of cryogenic distillation was performed

with deuterium-tritium (60 g of tritium) by using one column

in the TSTA (Tritium System Test Assembly) isotope

separation system. The dynamic column behaviour predicted by

mathematical simulation modeling was in qualitative

agreement with the experimental observation.

536. Heterogeneously catalyzed deuterium separation processes:

Hydrogen-water exchange studies at elevated temperatures

and pressures.

J.D.Halliday, J.H. Rolston, J.C.Au, J.Den Hartog and

R.R.Tremblay, P: B-36.

In: Catalysis society of North America, The ninth North

American meeting of the catalysis society, Washington

DE(USA), 1985.

From: Atomindex, V - 19, 18949, 1988.

New process for the separation of hydrogen isotopes using

wetproof platinum catalysts is described.
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537. An apparatus for the safe handling of deuterium and tritium

for muon-catalyzed fusion experiments.

J.Zmeskal and R.H.Sherman, P: 28-41.

In: Contributions to the muon catalyzed fusion workshop,

Idaho Falls, ID (USA), Idaho National Engineering Lab.,

1985.

From: Atomindex, V.19, 93036, 1988.

An apparatus has been constructed for the safe handling of

deuterium and tritium as part of a series of studies of

mesomolecular formation in the deuterium - tritium system

being carried out at Swiss Institute for Nuclear Research

(SIN). The apparatus is self-contained in a portable glove -

box whose monitored atmosphere was connected to SIN effluent

stack.

538. Tritium technology studies at the tritium systems test

assembly.

J.L.Anderson and J.R.Bartlit.

Trans.Am.Nucl.Soc., 52, 276, 1986.

From: Atomindex, V.19, 38301, 1988.

This tritium technology studies include vacuum systems for

exhausting unburned deuterium - tritium from reactor,

purification systems for removing chemical impurities from

this exhaust gas, isotopic separation systems for separating

I>2' 1*2 and DT, circulation and transfer pumps and the

evaluation, but not development, of tritium pellet

injections.

539. Tritium upgrading in the aqueous water streams of nuclear

fuel reprocessing plant. Final report. (German)

H.Mangold and U.Schindewolf.

INIS - mf - 11733, 161 pp., 1988.

The CECE process for tritium upgrading in the aqueous tails

stream of nuclear fuel reprocessing plant is explained here

with particular regard to improvements made. By the improved

process, tritium is upgraded to about the thirty-fold

concentration, then highly upgraded ( likewise about thirty

times) in a hot-cold column system by means of catalytic

isotopic exchange.
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540. Laser separation of hydrogen isotopes : Tritium - from

; deuterium recovery.

F.Magnotta, I.P.Herman, F.I.Aldridge and J.L.Maienschein.

UCR - L - 90358, CONF - 831265 - 9, 6 pp., Feb 1984.

From: Atomindex, V.19, 1064, 1988.

Single step enrichment factors exceeding 15000 have been

observed in the removal of tritium - from - deuterium by 12

urn laser multiphoton dissociation of chloroform. The

photochemistry and photophysics of this process is discussed

along with prospects for implementation of this method in

practical heavy water reactor detritiation.

541. Production of cold-rolled stainless steel sheets for tower

internals of heavy water plant.

V.P.Sardana and B.B.Patnaik, P: 521-530.

In: Proceedings of the conference organized by the

Ironmaking and Steelmaking Metal Science and Corrosion

Committees of the Institute of Metals held at the University

of York on 14-16 September 1987, ISBN - 0 - 901462 - 42 - X,

London (OK). Institute of Metals, 575 pp., 1988.

Experience relating to development and industrial production

of cold rolled austenitic stainless steel sheets in AISI

304 L and 316 L grades, as material of construction for

tower internals of a heavy water plant in India, is briefly

discussed.

542. Two - dimensional cross - section sensitivity and

uncertainty analysis of the LBM (Lithium Blanket Model)

experiments at LOTUS.

J.W.Davidson, D.J.Dudziak, fl.Pelloni and J.Stepanek.

LA - UR - 88 - 3272, CONF - 880929 - 3, 9 pp., 1988.

The goal of this analysis is the determination of the

uncertainties of a calculated tritium production per source

neutron from lithium along the central Li£Q rod in the LBM.

543. The nuclear fuel cycle information system. A directory of

nuclear fuel cycle facilities.

International Atomic Energy Agency, Vienna, Austria.

ISBN. 92 - O - 152088 - 3. 144 pp., 1988.
The Nuclear Fuel Cycle Information System is an
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international directory of civilian nuclear fuel cycle

facilities. This edition of the NFCIS Directory covers 344

facilities in 33 countries and is arranged in five parts and

one part is on production of heavy water.

544. Hypernuclei photoproduction on light nuclei. (Russian)

N.N.Kolesnikov and V.I.Tarasov. P: 486.

In: INIS - SU - 68, 1988.

Short note.

545. Some aspects of tritium storage in hydrogen storage

materials.

R.Laesser and T.Schober.

Mater.Sci.Forum., 31, 39-76, 1988.

Several aspects of tritium such as uses, waste handling and

risks are discussed. A few materials used for tritium

storage as well as special tritium storage containers are

presented.

546. Advances in the electrolysis of tritiated water for its

application to a fusion plasma processing plant.

G.Pierini and B.Spelta.

EUR - 11327, 22 pp.. 1988.

This paper describes the research carried out on a low

liquid inventory in electrolytic cell with facilities to

check the value of the separation factors among Hg, D2 and

T2 during the electrolysis by using different cathode

materials in an alkaline medium.

547. Separation of tritium from other hydrogen isotopes.

E.Roth.

CEA - CONF - 9775, 24 pp., 1988.

This paper describes a plant that has been operated at

Marcoule for tritium production and used thermal diffusion

enrichment, a facility that was built in Saclay to enrich

hydrogen in tritium for low level measurements and project

under construction for the tritium separation facility at

JET using Gas Chromatography and proposals for circuits for

NET. Studies on catalysts for liquid phase catalytic

exchange, on electrolysers or different gas chromatography

arrangements are also described.
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548. Purity requirements for tokamak fuel.

A.S.KuKushkuir.

Sov.At.Energy (Engl.Trans1.), 61(2), 657-659, Feb 1987.

From: Atoraindex, V.19, 14442, 1988.

This paper presents simple balance considerations which

establish -the appropriate estimates and relations for

optimizing the fuel purification system.

549. Antifoaming materials studies in G.S.(Girlder sulfide) heavy

water plants. Chemical and thermical stability. Pt. 3.

(Spanish)

C.A.Delfino and E.A.Bojo.

CNEA-D-Q-FQ—100, 20 pp., 1988.

Five commercial surfactants were studied from the point of

view of their chemical and thermical stability in order to

select the most suitable antifoaming material in Girlder

Sulfide heavy water plant operating conditions ( water and

hydrogen sulfide at 2 MPa, up to 230°C ).

550. Development of tritium processing material - a U-Zr alloy as

a promising tritium storage material.

T.Yomamoto, M.Yamawaki, T.Yoneoka and S.Kokubo.

Fusion Eng.Des., 7(3/4), 363-367, Jan 1989.

Hydrogen absorption - desorption properties of U Zr / sub

2.3 /, 6 - phase intermediate compound, were studied at

temperatures ranging from room temperature to 973 K at a

hydrogen pressure of 10 to 10 Pa. U Zr / sub 2.3 / is

evaluated to be a promising storage material for tritium.

551. The breeder blanket interface (RBI) to TSTA.

P.A.Finn, R.G.Clemmer and L.Greenwood.

Fusion Technol., 15(2), 680-686, Mar 1989.

A breeder blanket interface for an aqueous lithium salt

blanket is defined for TSTA. A flow sheet is presented of

the needed tritium systems and the main processing units to

recover tritium from the salt solution are a flash

evaporator with condenser, a water distillation unit and a

vapour phase chemical exchange unit.
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552. Decontamination of the waste gas from a fusion reactor.

R.D.Penzhorn and H.Yoshida.

Ger.Offen.DE 3731385, [Cl.G 21 B 1(02) ], 4 pp., 6 Apr 1989.

Elemental and chemicaly bound D and T are separated from the

wastegas by physical and catalytic processes using a Pd/Ag

permeator, a CuO / Cr203 / ZnO catalyst bed and another

Pd/Ag permeator containing a Ni / AI2O3 catalyst.

553. Development of hydrophobic catalyst for hydrogen isotope

exchange between hydrogen gas and liquid water.

S.K.Malhotra, M.S.Krishnan and H.K.Sadhukhan.

[Department of Atomic Energy, Bombay (India), Board of

Research in Nuclear Sciences, National symposium on heavy

water technology held at Bombay during 3-5 April 1989,

Preprints volume, 9700548.] , 12 pp., Apr 1989.

A brief account of the development of a hydrophobic catalyst

Pt - C - PTFE, for the production of heavy water by the

exchange of deuterium between hydrogen, and water, is given.

554. Deuterium concentration deterioration in feed synthesis gas

from ammonia plant to heavy water plant.

A.K.Sah.

[Department of Atomic Energy, Bombay (India), Board of

Research in Nuclear Sciences, National symposium on heavy

water technology held at Bombay during 3-5 April 1989,

Preprints volume: 9700548.], 7 pp., Apr 1989.

To make the effective recirculation of deuterium rich

condensate and minimum possslble losses the following

modifications were carried out in ammonia plant:

(i)Demineralised (DM) water export for heavy water plant and

urea plant which was having deuterium rich DM water

connection was connected with DM water of urea plant which

is not rich in deuterium, (ii)Sample cooler pump suction was

connected with raw water, (iii)Ammonia plant line No.II

condensate stripper was rectified during annual shut down

to avoid excessive steam venting from its top and other

draining and (iv)Stripper condensate directly connected to

make up water bypassing open settler to avoid evaporation

and diffusion losses. With these modifications the deuterium
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concentration in feed synthesis gas improved to about

105 ppm. To improve it to 115 ppm, further modifications are

suggested.

555. Development of hydrophobic catalysts for deuterium exchange

between hydrogen and water.

N.M.Gupta, A.D.Belapurkar and R.M.Iyer.

[Department of Atomic Energy, Bombay (India), Board of

Research in Nuclear Sciences, National symposium on heavy

water technology held at Bombay during 3-5 April 1989,

Preprints volume. 9700548.], 7 pp., Apr 1989.

This paper deals with the salient features of catalyst

development work carried out in Chemistry Division for

isotopic exchange between hydrogen and water. The catalysts

with noble metals dispersed over PTFE coated supports (such

as activated charcoal , zeolites etc) or over polymer

supports (such as polyester, nylon) are prepared. Catalysts

with Pt dispersed over PTFE coated charcoal are found to be

highly active and resistant to water poisoning.

556. Pilot plant on detritiation of moderator heavy water and

subsequent enrichment of tritium.

H.K.Sadhukhan, T.G.Varadharajan, T.Chandrasekharan, N.K.Nair

and N.P.Sethuram.

Department of Atomic Energy, Bombay (India), Board of

Research in Nuclear Sciences, National symposium on heavy

water technology held at Bombay during 3 - 5 April 1989,

Preprints volume. 9700548, 10 pp., Apr 1989.

The design and instrumentation of a pilot plant for

detritiation of moderator heavy water are discribed. The

plant is based on the process of chemical exchange for

detritiation followed by cryogenic distillation for tritium

enrichment.

557. Variations in G.S. process flow sheet.

A.K.Agarwal and A.N.Verma.

Department of Atomic Energy, Bombay (India), Board of

Research in Nuclear Sciences, National symposium on heavy

water technology held at Bombay during 3 - 5 April 1989,

Preprints volume. 9700548, 8 pp., Apr 1989.
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Variations have been seen in Girdler Sulfide process flow

sheet as compared to the flow sheet used at HWP (Kota).These

involve movement of deuterium to higher stages by gas and

keeping liquid of 2nd and 3rd stages in total recirculation.

Working further on these concepts a revised flow sheet for

a typical exchange unit has been developed and given along

with original flow sheet of HWP (KOTA) for comparison. The

drawings show equipments and process control features.

558. Use of conventional sieve trays in ammonia-hydrogen exchange

process for production of heavy water and the operating

experience.

T.K.Haldar and M.Kumar.

Department of Atomic Energy, Bombay(India),Board of Research

in Nuclear Sciences, National symposium on heavy water

technology held at Bombay during 3-5 April 1989, Preprints

volume. 9700548, 11 pp., Apr 1989.

It is observed that careful study of the operating behaviour

of the sieve trays and judicious modification of the tray

geometry for future design may make the sieve trays a useful

contacting device in ammonia-hydrogen exchange process for

heavy water production.

559. The features of Thai ammonia extension plant and methods

adopted for successful commissioning and operation.

S.V.Joshi and D.M.Thakre.

Department of Atomic Energy, Bombay (India), Board of

Research in Nuclear Sciences, National symposium on heavy

water technology held at Bombay during 3 - 5 April 1989,

Preprints volume. 9700548, 6 pp., Apr 1989.

Rashtriya Chemicals and Fertilizers (RCF) Ltd., was

entrusted with the responsibility of setting up a heavy

water plant at Thai consisting of two streams similar to

Tuticorin Heavy Water Plant.Process and engineering features

of the plant are described.

560. Progressive improvements in monothermal ammonia hydrogen

based plants.

S.P.Mukherjee.

Department of Atomic Energy, Bombay {India), Board of
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Research in Nuclear Sciences, National symposium on heavy

water technology held at Bombay during 3 - 5 April 1989,

Preprints volume. 9700548, 8 pp., Apr 1989.

Various problems encountered in the heavy water plants built

at Baroda, Tuticorin and Thai and modifications carried out

in the design to solve them are described.

561. PDIL's role in development of technology for production of

heavy water from water by ammonia-water exchange.

P.K.Mukherjee and B.N.Mishra.

Department of Atomic Energy, Bombay (India), Board of

Research in Nuclear Sciences, National symposium on heavy

water technology held at Bombay during 3 - 5 April 1989,

Preprints volume. 9700548, 7 pp., Apr 1989.

PDIL's role included the following for the design and

engineering of the pilot plant:(a) Process study for ammonia

- water exchange system at an operating pressure of 20-30
2

Kg/Cm and temperature in the range of 150-200°C, (b)

Process study for ammonia-water rectification system to get

water free ammonia in the overhead and (c) Process study of

the ammonia-water stripping system for getting ammonia free

water. A scheme has been prepared for a suitable sized

pilot plant which includes the design and engineering of the

pilot plant covering the above sections alongwith the

piping, instruments! control and layout. The specifications

for procurement of equipments and components including

vendors' items were also prepared. The plant is totally

independent of the fertilizer plant.

562. Improvements effected in heavy water plants based on H2S

- H2O exchange process in India.

R.R.Sonde, H.S.Kamath, R.K.Bhargava and S.Sharma.

Department of Atomic Energy, Bombay (India), Board of

Research in Nuclear Sciences, National symposium on heavy

water technology held at Bombay during 3 - 5 April 1989,

Preprints volume. 9700548, 7 pp., Apr 1989.

Improvements and modifications carried out during designing,

construction and operating the heavy water plants at Kota
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and Manuguru, which are based on HgS - H2O exchange

process, are described.

563. Development of process design and package for a heavy water

plant based on H2S-H2O process.
R.K.Bhargava, R.R.Sonde and S.Kumar.

Department of Atomic Energy, Bombay (India), Board of

Research in Nuclear Sciences, National symposium on heavy

water technology held at Bombay during 3 - 5 April 1989,

Preprints volume. 9700548, 7 pp., Apr 1989.

This paper deals with the development of process package

which forms the basis for carrying out the detailed

engineering and procurement, followed by erection and

commissioning, particularly for heavy water plants based on

H2S-H2O exchange process.

564. Development of a pre-conditioning procedure for corrosion

control in H2S-H2O service.

M.S.Dalvi, R.A.Kini, V.K.Tangri and H.K.Sadhukhan.

Department of Atomic Energy, Bombay (India), Board of

Research in Nuclear Sciences, National symposium on heavy

water technology held at Bombay during 3 - 5 April 1989,

Preprints volume. 9700548, 9 pp., Apr 1989.

565. Corrosion analysis of sample from a heat exchanger.

M.S.Dalvi, R.A.Kini, V.K.Tangri and H.K.Sadhukan.

Department of Atomic Energy, Bombay (India), Board of

Research in Nuclear Sciences, National symposium on heavy

water technology held at Bombay during 3 - 5 April 1989,

Preprints volume. 9700548, 3 pp., Apr 1989.

In a plant such as Heavy Water Production Plant using

hydrogen-sulphide-water exchange process, a large number of

heat exchangers are used for economising the process heat

recovery. Generally enough care is taken at design and

fabrication stage to avoid any failure of such equipment

but during the operation of the plant failures do occur.

Failure analysis indicated that, in presence of dissolved

oxygen and H2S from the water , sulphur oxidizing

bacteria present in the process water leads to formation of
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sulphuric acid as their metabolic waste product which

eventually caused the failure of heat exchangers.

566. Combined electrolysis and catalytic exchange: operation of a

single stage.

S.K.Malhotra, M.S.Krishnan and H.K.Sadhukhan.

Department of Atomic Energy, Bombay (India), Board of

Research in Nuclear Sciences, National symposium on heavy

water technology held at Bombay during 3 - 5 April 1989,

Preprints volume. 9700548, 8 pp., Apr 1989.

Feasibility of the combined electrolysis and catalytic

exchange process for heavy water production has been studied

using hydrophobia Pt-C-PTFE catalyst. Results are reported

and discussed.

567. Chemistry behind the deposition problem in a waste stripper

tower of water - H2S exchange process based heavy

water plant.

G.Venkateswaran, K.S.Venkateswarlu and P.S.Joshi.

Department of Atomic Energy, Bombay (India), Board of

Research in Nuclear Sciences, National symposium on heavy

water technology held at Bombay during 3 - 5 April 1989,

Preprints volume. 9700548, 6 pp., Apr 1989.

The deposition problem encountered in the waste stripper

tower of a Girdler Sulphide process based heavy water plant

has been studied with respect to identifying the nature of

the deposit and quantifying their constituents. As a result

of this study, in order to minimise/obviate the deposition

problem, use of only deionised water as feed has been

suggested and implemented.

568. Ammonia - water exchange front end process for ammonia -

hydrogen heavy water plants.

H.K.Sadhukhan, T.G.Varadarajan, N.K.Nair, S.K.Das and

G.K.Nath.

Department of Atomic Energy, Bombay (India), Board of

Research in Nuclear Sciences, National symposium on heavy

water technology held at Bombay during 3 - 5 April 1989,

Preprints volume. 9700548, 9 pp., Apr 1989.
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The heavy water plants (HWP) based on ammonia - hydrogen

exchange process has to be linked with the fertilizer plant

(FP) for its enormous requirements of hydrogen (synthesis

gas, N2+3H2) and this dependence gives rise to certain

constraints which are listed. These deficiencies of the

ammonia - hydrogen process can be overcome to a great extent

by delinking the HWP from FP by incorporating NH3-H2O

exchange as the front end step. In addition to the

elimination of the above limitations, by employing water as

the ultimate feed for the HWP, the plant capacity can be

increased substantially and this would go a long way in

achieving economies of the large capacity plants.A schematic

diagram of this integrated plant is given. Some of the

results of developmental efforts and feasibility studies of

this NH3-H2O exchange are briefly reviewed.

569. Amine-hydrogen exchange process for heavy water production.

S.M.Dave, S.K.Ghosh and H.K.Sadhukhan.

Department of Atomic Energy. Bombay (India), Board of

Research in Nuclear Sciences, National symposium on heavy

water technology held at Bombay during 3 - 5 April 1989,

Preprints volume. 9700548, 10 pp., Apr 1989.

Salient features of amine - hydrogen exchange process for

heavy water production are described including its merits,

demerits and economic aspects.

570. Achievements of heavy water plant, Tuticorin, in obtaining

sustained production and substantial energy savings.

M.Periakaruppan, S.K.Gupta, W.S.A.Kanthiah and V.C.Rao.

Department of Atomic Energy, Bombay (India), Board of

Research in Nuclear Sciences, National symposium on heavy

water technology held at Bombay during 3 - 5 April 1989,

Preprints volume. 9700548, 7 pp., Apr 1989.

Corrective actions taken to solve certain problems

encountered in Tuticorin Heavy Water Plant for sustained

production and measures adopted for energy savings are

described.
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571. A process i'or the carbide coating of stainless steel

packing material used in heavy water production.

R.C.Hubli, I.G.Sharma, T.K.Mukherjee, C.K.Gupta, N.K.Nair

and T.G.Varadarajan.

Department of Atomic Energy, Bombay (India), Board of

Research in Nuclear Sciences, National symposium on heavy

water technology held at Bombay during 3 - 5 April 1989,

Preprints volume. 9700548, 5 pp., Apr 1989.

The paper reports the development work undertaken by-

Metallurgy and Heavy Water Divisions to evolve a technique

of providing a thin layer of chromium carbide on the S.S.

packing material to be used in the pilot plant.

572. Comparison of calculated results with experimental data for

the tritium production rates in a Li20 assembly.

R.T.Santoro, R.G.Alsmiller Jr.. J.M.Barnes and T.A.Gabriel.

ORNL / TM - 11181. 41 PP., May 1989.

The Monte Carlo Codes MORSE and MCNP have been used to

calculate the tritium production from ~ 14MeV neutron

reactions in a Li20 assembly. The calculated data reproduce

the measured data in shape but differ from the measured data
g

'by 10-20 % in the case of Li and as much as 30 % at some
7

spatial lopations for the Li tritium production.

573. Catalytic oxidation of tritium and tritiated hydrocarbons

in air and argon and adsorption of tritiated water on type

3A molecular sieves.

L.Qi-dong, Y.Shungquing, Y.Changzhou, Z.Kuidong, X.Ruihua,

W.Bokang and L.Zuoshi, P: 879-895.

Ed.: M.W.First, Proceedings of the 20th DOE/NRC nuclear

air cleaning conference, Sessions 6-15, May 1989.

[ Nuclear Regulatory Commission, Washington, DC (USA),

Office of Nuclear Regulatory Research ; Harvard Univ.,

Boston, MA (USA). Harvard Air Cleaning Lab.]

CONF-880815--Vol.2, May 1989.

For the tritium removal system using catalytic oxidation,an

efficient catalyst was developed at Fudan University.

Several dozens of catalysts prepared have been tested

and 0.6 % Pd / AI2O3 catalyst was found to be the
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most promising one. This catalyst can give a quite

satisfactory decontamination factor when operated at 160°C
3

for H in air, and at 400°C for tritiated hydrocarbons.
574. Heavy water plants being dismantled.

Canadian Energy News, 5(36), 288, 15 Jun 1989.

Atomic Energy of Canada Limited is dismantling its two heavy

water plants on Cape Breton; they were closed in 1985. The

first plant still has hundreds of barrels of unsold heavy

water in storage. Ontario Hydro sold 600 kg of heavy water

in four days at the height of the furore over cold fusion.

575. In-situ tritium recovery from irradiated LiF - PbF2 melt.

K.Kawamura, R.Takagi and K.Tanaka.

J.Nucl.Sci.Technol.(Tokyo), 26(6), 642-643, Jun 1989.

Published in summary form only.

576. Search for neutron emission from deuterium - loaded

palladium.

E.Kashy, H.Bauer and Y.Chen.

Phys.Rev., C., 40(1), 1-2, Jul 1989.

The recent reports of neutron emission due to nuclear fusion

of deuterium during the electrolysis of heavy water with

palladium cathode are investigated.

577. Method for hydrogen isotope separation and device for its

realizing. (Russian)

N.Iniotakis and C.B.Deken.

SU patent document 1507206/A3/, 11 pp., 7 Sep 1989.

Effective method of hydrogen isotope separation using

chemical isotope exchange, which can be used in the process

of deuterium and tritium preparation, as well as for

purification from tritium of products participating in the

work of nuclear reactors, is developed. The method envisages

the direction of hydrogen isotopes in the flow of inert gas-

carrier (helium) by counterflow to the flow of water vapour

with helium. The flows are separated by metallic membrane of

palladium or palladium alloy with silver.
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578. Production of heavy water and concentration of nSSt^r water

in seawater distillation process. (Japanese)

Y.Shindo and T.Hakuta. Nippon-Kaisui-Gakkai-Shi, 43(4), 191-

199, Nov 1989.

In this paper, the technology for separating heavy water is

described, and the result of the examination on the

concentration of heavy water in a seawater desalting

evaporator is reported, thus the possibility of the fresh

water obtained with a seawater desalting evaporator as the

raw material for producing heavy water is investigated.

579. Kinetics of interphase isotopic exchange of hydrogen on NaA

zeolite. (Russian)

A.S.Polevoj and I.A.Alekseev.

Teoreticheskie Osnovy Khimicheskoj Tekhnologii, 23(6), 830 -

835, Nov-Dec 1989.

Pressure and gas flow effect on the height of transfer unit

( HTU ) under H2 - D2 mixture separation in a

countercurrent column filled with NaA zeolite is

investigated. It is shown that HTU is weakly dependent on

pressure, within 0.2 - 1.0 MPa interval its change makes up

approx = 0.2 cm which is much lower than the absolute error

of experiments.

580. Isotopic separation processes for tritium contaminated water

from a reprocessing plant.

S.Specht and J.Vogl.

Kerntechnik, 54(4), 263-269, Dec 1980'.

The various separation processes are presented. A comparison

of results, in two processes to be favored,viz.,liquid-phase

catalytic exchange and vapor-phase catalytic exchange, both

in combination with cryogenic distillation,is made.

581. Tritium enrichment in the reprocessing of nuclear fuel by

the hot / cold isotope exchange process in the hydrogen /

water system by means of a n«»w fiber bed .catalyst. (O*rcnan I

H.Mangold.

Tritiumanreicherung bei der Kernbrennstoff

Wiederaufarbeitung nach dem Heiss - Kalt

Isotopenaustauschverfahren im System Wasserstoff - Wasser
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elnes neuen Faserbett katalysators, 162 pp., 15

July.

[Available from the library of Karlsruhe Univ.(T.H.),

Germany, F.R.]

From: Atomindex, 20, 23616, 1989.

The tritium enrichment process developed involves first the

pre-enrichment of tritium (about 30 times) by combined

electrolysis and catalytic exchange and subsequent high

enrichment in a hot-cold column system. Enrichment

experiments were carried out depending on the temperature of

the gas and liquid flow and the mole counterflow conditions

using the hot/cold system. The basis of the calculations for

such a tritium enrichment plant is given.

582. Production of enriching a hydrogen isotope bound in water

and device for carrying out the process. (German)

H.P.Drescher.

DE patent document 3512434 / Al /., (Int.Cl.C 01 B 5/02),

16 pp., 9 Oct 1986.

From: Atomindex, 20, 12121, 1989.

In order to make compact construction in relatively small

operating units with horizontally arranged separating

columns possible for hydrogen isotope separation with

different water phases moving in counterflow through a

heating zone and cooling zone, the water bound to a solid

adsorption medium is moved in counterflow to a liquid phase

of the water relative to the heating zone and the cooling.

583. Nuclear electrolytic hydrogen. A utility costing study.

A.G.Barnstaple and A.J.Petrella.

OH - 82452, 12 pp., May 1982.

From: Atomindex, 20, 8826, 1989.

An extensive study of hydrogen supply has recently been

carried out by Ontario Hydro which indicates that

electrolytic hydrogen produced from nuclear electricity

could offer the lowest cost option for any future large

scale hydrogen supply in the Province of Ontario, Canada.

This paper provides a synopsis of the Ontario Hydro study, a

brief overview of the economic factors supporting the study
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conclusion and discussion of a number of issues concerning

the supply of electrolytic hydrogen by electric power

utilities.

584. Studies on the fixation of tritiated water using the cement

hydration. II. Application of compartment model to the

transfer curves of tritium. (Japanese)

K.Nishimaki, T.Tsutsui and C.Miyake.

Hoken Butsuri, 24(1), 3-9, 1989.

Tritiated water incorporated into cement by hydration is

transferred to surrounding water and this phenomenon is

explained with a simple compartment model, assuming that the

water in the 3r compartment is exchangeable with the

surrounding water at a certain bulk exchange rate which is

independent of time.

585. Relationship between tritium production and stockpile

requirements.

R.L.Civiak.

Report 1988, UCID - 21485, 9 pp., 1988.

From: Energy Res.Abstr., 14(2), 3482, 1989.

In assessing tritium production and its relation to the

nation's warhead stockpile requirement, it has been found

that large increases of tritium production are needed to

achieve modest increases in the stockpile. The tritium

production needs can be reduced significantly by decreasing

the processtime required to revitalize decayed tritium.

586. Hydrogen isotope separation study with TSTA cryogenic

distillation system. Single column experiment with deuterium

- tritium system.

T.Yamanishi, H.Yoshida, T.Naito, S.Hirata, R.H.Sherman,

J.R.Bartlit and J.L.Anderson.

JAERI - M - 88 - 253, 21 pp., 1988.

From: Chemical Abstracts, 111, 46746, 1989.

An experimental study of cryogenic distillation was

performed with D-T (60 g of T) by using one column in the

TSTA isotope separation system. The overall HETP values were

4 - 5.7 cm for the total reflux mode and 5 - 5.5 cm for the

total recycle mode. The dynamic column behaviour predicted
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by mathematical simulation modeling was in qualitative

agreement with the experimental observation.

587. Release enhancement of tritium from graphite by addition of

hydrogen.

M.Saeki and N.M.Masaki.

Phys.Rev.Lett., 62(21), 2464-2467, 1989.

The release behaviour of tritium from graphite, used in

fusion devices as first walls and plasma limitters, was

studied in pure He and He + H£ atmosphere.

588. A study on the enrichment of heavy water by thermal
diffusion.

H.M.Yeh.

Proc.Natl.Sci.Counc.Repub.China, Part A: Phys.Sci.Eng.,

13(1), 12-17, 1989.

A review with many references. The separation theories for

the enrichment of heavy water system H£0 - HDO - D2O in

various types of improved thermal diffusion columns have

been derived in a common form. Considerable

improvements in separation can be obtained by employing the

improved columns operated at optimal conditions, instead of

using the Clusius - Dickel column.

589. Enrichment of heavy water in a continuous-type thermal

diffusion column.

H.M.Yeh.

Kung Ch'eng Hsueh K'an (Kuo Li T'ai-wan Ta Hsueh), 45, 135-

142, 1989.

The separation equation for the enrichment of heavy water

applicable to the whole range of concentration in a

continuous-type thermal diffusion column was derived. Some

graphical representations are given for steady and unsteady

operations, respectively.

590. Research studies of a gas hydrate method for enrichment of

water with heavy water. (Russian)
L.F.Smirnov, V.K.Dyachenko, A.S.Pershin, E.A.Bakum and

V.E.Vetshtein.

Zh.Prikl.Khim (Leningrad), 62(7), 1479-1484, 1989.

In the transition of water through the gas-hydrate state
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(gas hydrates of Freon R-12 and CH4, ethane and propane

separate and in mixtures with R-12) leading to fractionation

of the hydrogen isotopes, the predominant enrichment of one

of the phases significantly depends on the kinetic

conditions of formation and melting of the hydrates. The

maximum enrichment of water with D is reached when the

fractionation during hydrate formation is added to by the

fractionation during melting of the hydrate. The transition

of water through the hydrate state concentrates the T. The

separation factor of a 1 - shot operation is 1.045 - 1.06.

591. Dilute and not so dilute impurities in tritium.

G.T.McConville.

Synth.Appl.Isot.Labelled Cpd. 1988, Proc.Int.Symp., 117-122,

1988, (Pub.1989).

The reactivity of T is largely determined by a steady-state

ion concentration
o

of ~1 part in 10 of the background mols. The ions determine
the reaction rates with the materials and impurities of the

order of 1 ppm. on which species the ion resides. In the

presence of common impurities the ions CT5 , T3O and N2T

become dominant.

592. Impurity removal from hydrogen by cryogenic adsorption.

(Japanese)

A.Ohara and K.Ashibe.

Nihon Genshiryoku Gakkaishi, 31(8), 948-955, 1989.

To examine feasibility of a cryogenic adsorption method for

impurity removal from plasma exhaust D-T gases of nuclear

fusion reactors, performance of molecular sieve 5A and

activated charcoal in removal of CH4 and N from H gas was

studied at 77 K. The impurity concentrations in H streams

through a cryogenic adsorption bed were maintained below

1 ppm. The cryogenic adsorption method was suggested to be

applicable to the fuel purification system of nuclear fusion

reactors.

593. Calorimetry of deuterium oxide (D2O) electrolysis with

palladium cathodes.

J.Divisek, L.Fuerst and J.Balej.
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Ber.Kernforschungsanlage Juelich, Juel - 2294, 1-87, 1989.

The electrolysis of D2O was carried out in a 0.1 M of LiOD,

both in a divided and also undivided cell. The following

quantities were the electrolysis parameters: energy balance

of the electrolysis in the form of resulting excess heat,

coulomb gas yield, cathodic formation of PdDn, the

individual gas formation rates and also, in the case of the

divided cell, the gas purities. These quantities were

observed integrally in order to eliminate any possible time

irregularities. It was shown that the value of the

thermoneutral voltage, E t n, depends on the actual formation

of the PdDn and the coulomb gas yield of oxygen and

deuterium and that this must be taken into consideration at

the start of the electrolysis.

594. The effect of 14 MeV neutron irradiation on tritium recovery

from lithium oxide.

M.Hirotake, O.Jun, T.Takayuki and K.Kazutaka.

Fusion Eng.Oes., 6, 311-315, 1989.

Post irradiation experiments were performed to study the

effect of 14 MeV neutron irradiation on the recovery of

tritium from sintered L±20. When the Li£0 was heated with a

He sweep gas tritium was recovered mainly as HTO and its

recovery was controlled by bulk diffusion of tritium in the

T state except in an early period of recovery. When

hydrogen was added to the sweep gas, on the other hand, a

considerable amount of tritium was recovered as HT.

595. Tritium recovery from molten lithium fluoride - beryllium

fluoride salt.

O.Jun, M.Hirotake, M.Seiichiro and A.Yoshiyuki.

Fusion Eng.Des., 8, 317-321, 1989.

The release behaviour of tritium from a molten LiF-BeF2

mixture, called flibe, was studied in support of the

development of a tritium recovery process.

596. Combined gettering and molten salt process for tritium

recovery from lithium.

D.K.Sze, P.A.Finn, J.Bartlit, S.Tanaka, T.Teral and

M.Yamawaki.
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Fusion Eng.Des., 8, 339-344, 1989.

A new tritium recovery concept from lithium, combining the

gettering process at the front end to racovor tritium front

the coolant and a molten salt recovery process to extract

tritium for fuel processing, was developed. This way, the

required siae of the molten salt process becomes very small.

A potential problem is the possible poisoning of the

gettering bed by the salt dissolved in lithium.

597. Tritium recovery from neutron irradiated lead - lithium

alloys.

O.Makoto, S.Yoshinori, A.Masao and F.Yasuhiko.

Fusion Eng.Des., 8, 345-348, 1989.

Tritium release rates were measured for irradiated Li-Pb

alloy samples prepared by a rapid cooling of a melt of Li

and Pb mixed at the atomic ratio of 17:83 to study the

effects of composition change on the tritium release from

Li-Pb alloys.

598. H2O - HTO (tritium) isotope separation by distillation of

water - a dynamics of HETP of SUS Dixon ring in a small

packed column.

I.Yamamoto, A.Kaba and A.Kanagawa.

Fusion Eng.Des., 10. 315-318, 1988. (Pub.l98H.)

Batch distillation of tritiated water ("10 nCi / cm3) was

performed in a packed column of 1.6 cm inner diam. X 100 cm

high. Packings were Dixoh rings made of SUS. The

concentration of tritium was measured at both ends of the

column and then the number of theoretical stages and the

values of HETP were obtained as a function of vapor rate

within the column. The HETP value for the Dixon rings

increased with the increasing vapor rate.
599. Study and improvement of heavy water purification system in

HWRR. (Chinese)

Z.Yang and Z.Jia.

Yuanzineng Kexue Jishu, 22(5), 521-529, 1988.

From: Chemical Abstracts, 111, 182729, 1989.

The research achievement of D2O purification in heavy water

research reactor is summarized. The improved purification
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system has adopted a single mixed resin bed. Operation

experiments showed that the purification system in HWRR can

maintain the water quality of D2O.

600. Tritium recovery from some ceramic breeding materials.

H.Kwast, A.Kout, R.P.Muis, M.P.Stijkel, A.J.Flipot and

J.D.Elen.

Fusion Eng.Des., 8, 35S-364, 1989.

Tritium retention measurements were carried out on samples

of LiAlOg, Li2Si(>3 and Li20 of various densities,

irradiation time and temperature.

601. Modeling of tritium recovery from CTR solid breeder.

T.Terai, Y.Takahashi, S.Tanaka and M.Yamawaki.

Fusion Eng.Des., 8, 349-354, 1989.

A model describing tritiuia release from Li20 is presented to

explain the results obtained in in-situ tritium release

experiments.

602. Palladium deposited on kieselguhr (Pd/K) for the Replacement

Tritium Facility (RTF).

W.C.Mosley.

WSRC-TR—90-24, 16 pp.. 11 Jan 1990.

Palladium deposited on kieselguhr (Pd/K) will be used for

several applications in the Replacement Tritium.Facility

(RTF). The Pd/K procured for the RTF consists of three

batches. All three batches meet the specified particle size

distribution that 80 weight percent be between 30 and 50

mesh. One batch contains 53.6% palladium which is less than

the specified minimum of 55%. Another batch has a chlorine

content of 311 ppm which is slightly in excess of the

specified maximum of 250 ppm. These nonconformances are not

considered significant since batches will be blended to

yield P d / K for the RTF that meets the chlorine

specification and has acceptable palladium content. Some of

the P d / K procured for the RTF will be heat treated to

strengthen the particles against breakdown during use. Heat

treating parameters must be determined that will preserve

the desired absorption/desorption behavior of the Pd/K.
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603. Removal of tritium from tritium contaminated light and heavy

water by infrared multiphoton dissociation.

A.K.Nayak, S.K.Sarkar, R.S.Karve, K.V.S.Ramarao and

J.P.Mittal.

Bulletin of Radiation Protection, 13(1), 19-22,Jan-Mar 1990.

The removal of tritium from tritium contaminated light and

heavy water has been investigated.Tritium was transferred to

gaseous fluoroform ( CF3H or CF3D ) by chemical

exchange with basic tritiated water (or tritiated D2O) in

presence of catalyst. Infrared multiphoton dissociation of

CF3H / CF3T and CF3D CF3T systems were carried out

using a TEA CO2 laser. Investigations of various process

parameters like exciting laser frequency , pulse energy ,

sample and buffer gas pressure indicate this technique for

separation of tritium isotope to be promising.

604. Comparison of calculated results with experimental data for

the tritium production rates in a Li20 assembly.

R.T.Santoro, R.G.Alsmiller Jr., J.M.Barnes and T.A.Gabriel.

Nuclear Science and Engineering, 105(3), 278-289, Jul 1990.

This paper reports on the Monte Carlo codes MORSE and MCNP

used to calculate the tritium production from approx

14-MeV neutron reactions in a Li20 assembly. Tritium
6 7

production from neutron reactions with Li and Li nuclei

ware calculated along the central axis of a 0.60-m-diam x

0.60-m-long assembly and four additional assemblies where

sheets of Type 304 stainless steel and polyethlene were

placed in front of the H2O to simulate first-wall and

coolant materials. The calculated data are compared with

measured data.

605. Tritium behavior in ITER beryllium.

G.R.Longhurst.

EGG-FSP-9304, 34 pp., Oct 1990.

The beryllium multiplier of the ITER breeding blanket was

analyzed for tritium release characteristics using

temperature and helium production figures at the midplane

generated in support of the ITER Summer Workshop, 1990

in Garching.
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606. Moderator and coolant heavy water. (French)

M.Bussmann and E.Bertel, P: B 3670 - 1 - B 3670 - 2.

Ed.: A.Gauvenet, Nuclear engineering, Genie nucleaire. Paris

(France).

Engineers Techniques, B8, Nov 1990.

Industrial plants for heavy water production in the world

between 1934 and 1988 are presented in a table giving the

process used and the capacity.

607. Study of the chemical species of fluorine-18 produced by

neutron irradiation of lithium aluminate. (Spanish)

J.J imenez-Becerri1.

Thesis (Bach, in Chem.), 64 pp., 1990.

[Facultad de Quimica. Universidad Autonoma del Estado de

Mexico, Toluca (Mexico).]

Lithium aluminate was synthetized, being characterized as

LiAlOg which was irradiated with neutrons in order to

produce fluorine-18. In the tritium distillation with helium

as a carriar of a sample irradiated and heated up to 220 -

250*C, no volatile types of fluorine-18 were found, thus it

can be considered that in commercial production of tritium

by means of neutron irradiation of lithium aluminate,
fluorine - 18 is not a damaging pollutant of the equipment

pipe system.

608. Production of highly spin-polarized atomic hydrogen and

deuterium by spin-exchange.

S.G.Redsun.

Thesis (Ph.D). 116pp., 1990.

C Princeton Univ..Princeton. NJ (USA).]

The first part of this work is a study of the production of

highly spin-polarized atomic hydrogen and deuterium by

spin-exchange optical pumping. A tunable ring dye laser is

used to polarize rubidium atoms by optical pumping. Hydrogen

gas is dissociated in an inductive discharge and flows

continuously through the cell, in which the hydrogen atoms

are polarized by spin-exchange collisions with the polarized

rubidium atoms. The hydrogen polarization is determined by
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a combination of fluorescence monitoring and magnetic

resonance spectroscopy.

609. A search for tritium production in electrolytically

deuterided palladium.

K.A.Ritley, K.G.Lynn, P.Dull, M.H.Weber, M.Carroll and

J.J.Hurst.

Fusion Technology, 19(1), 192-195, Jan 1991.

This paper reports on a search for anomalous heat generation

and tritium production associated with cold fusion in

electrolytically deuterided palladium which was carried out

for >180 days. No increase in tritium concentration was

observed in the closed cells; in the partially open cells,

small fluctuations in tritium concentration were observed,

but these can be attributed to systematic errors.

610. Present status and future prospect of isotope separation:Pt.

2. (Chinese)

X.Xiao and D.Wang.

Journal of Nuclear and Radiochemistry,13(1), 1-11, Feb 1991.
6 7In this paper, methods for the separation of D, T, Li, Li

13 15 17 18
and other stable isotopes such as C, N, 0, 0 etc.

used in medicine, agriculture, industry and research are

described. The status for their production in the world is

summarized, and recent methods and future prospect for

their separation are discussed.

611. Production of slow muonic hydrogen isotopes in vacuum.

B.M.Forster, J.H.Brewer, W.N.Hardy, J.b.Warren, J.M.Bailey,

J.L.Beveridge, J.A.Macdonald, G.M.Marshall, M.Senba,

6.A.Beer, 6.R.Mason, A.Olin, K.R.Kendall, A.R.Kunselman and

T.M.Huber.

Hyperfine Interactions, 65(1-4,pt.3), 1007-1014, Feb 1991.

612. Apparatus for removal of radioactive nuclides from depleted

heavy water.

S.Morita, T.Kato and M.Fuji.

Jpn. Kokai Tokkyo Koho JP 0368899 [9168899], (Cl.G 21 F

9/12), 25 Mar 1991.
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613. Surface reaction mechanism for deuterium-deuterium fusion

with a gas/solid-state fusion device.

Y.E.Kim.

Fusion Technology, 19(3), 558-566, May 1991.

This paper discusses recent highly reproducible results of

tritium production by deuterium-deuterium fusion from

gas / solid - state fusion experiments in terms of a surface

fusion mechanism. Theoretical criteria and experimental

conditions for improving and optimizing D-D fusion rates in

a gas/solid-state fusion device are described.

614. High power linear accelerators for tritium production and

transmutation of nuclear waste.

G.P.Lawrence.

Nuclear Instruments and Methods in Physics Research.

Section:B, 56/57(pt.2). 1000-1004, May 1991.

Proton linacs driving high-flux spallation neutron sources

are being considered for transmutation of nuclear waste and

production of tritium. Advances in high-current linac

technology have provided a basis for the development of

credible designs for the required accelerator, which has a

nominal 1.6-GeV energy, and a 250-mA cw current. A beam with

these parameters incident on a lead or lead-bisnjuth (Pb-Bi)

spallation target generates high fluxes of thermal neutrons

which can be used in a surrounding blanket to produce
e 3

tritium through the LKn.cOT or He(n,p)T reactions, or

to burn long-lived actinides and fission products in nuclear

waste through capture and fission processes.

615. Plant to enrich tritium - concluding report. (German)

U.Berndt, E.Kirste, V.Prech.F.Rueckert.S.A.Ali and H.J.Ache.

KFK—4780, 87 pp.. Oct 1991.

The tritium enrichment in waste water is tested. A plant is

constructed. The CECE (Combined Electrolysis and Catalytic

Exchange) process is used. The construction of the plant and

the safety components are described. A newly developed

exchange column using separated reactors is presented. The

results of the experiments are described and discussed.
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616. Tritium decontamination of machine components and walls.

K.Y.Wong, B.Hircq, R.A.Jalbert and W. T. Shmayda.

Fusion Engineering and Design, 16. 159-172, Dec 1991.

Tritium decontamination techniques for machine components

and their application at tritium handling facilities are

reviewed. These include commonly used methods such as

vacuuming, purging, thermal desorption and isotopic exchange

as well as less common methods such as chemical /

electrochemical etching, plasma discharge cleaning and

destructive methods. Problems associated with tritium

contamination of walls and use of protective coatings are

also reviewed.

617. Canadian ceramic breeder sphare-pac technology : Capability

and recent results.

J.D.Sullivan, C.L.Brayman. R.A.Verrall, J.M.Miller.

P.J.Gierszewski, F.Londry and A.Slavin.

Fusion Eng.Des., 17, 79-85, Dec 1991.

This paper summarizes the status of the sphere-pac breeders'
'Vy>

work. LigZrC^ spheres are tested for measurement c-x bulk

properties (e.g. thermal conductivity, gas permeability,

packing density, tritium release, specific heat) and

longterm irradiation exposure.

618. Tritium stripping by a catalytic exchange stripper.

L.K.Heung, G.W.Gibson and M.S.Ortman.

[4.Topical meeting on tritium technology in fission, fusion,

and isotopic applications. Albuquerque, NM (United States),

30 Sep - 4 Oct 1991.]

WSRC-MS—91-048, 13pp., 1991; CONF-910920--16, 1991.

A catalytic exchange process for stripping elemental tritium

from gas streams has been demonstrated. The process uses a

catalysed isotopic exchange reaction between tritium in the

gas phase and protium or deuterium in the solid phase on

alumina. The reaction is catalyzed by platinum deposited on

the alumina. The process has been tested with both tritium

and deuterium.
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619. Future trends in heavy water production.

M.R.Galley, P: 102-113.

Eds. : E.W.Vogt and G.A.Ludgate, Proceedings of the fourth

Pacific Basin nuclear conference. 1983, Canadian Nuclear

Association, Toronto, ON (Canada), 388 pp.,1983.

From: Atomindex, 22, 35342, 1991.

Canada has excess heavy water capacity and is unlikely to

need more heavy water plants before the mid - 1990s. Heavy

water is also produced in Norway, India, and probably also

in the People's Republic of China; plants are under

construction in Argentina and India.The GS(dual temperature)

process is the one used in Canada, although research is

continuing into alternative methods of production ,

particularly hydrogen-water exchange ( CECE ) processes.

Other processes are also reviewed.

620. Development of a laser based detritiation system at Ontario

Hydro.

J.A.O'Neill, K.B.Woodall, J.R.Robins, F.E.Bartoszek and

H?D.Morrison, P: 10.22 - 10.25.

Eds.:P.M.French and G.J.Phillips,Proceedings of the Canadian

Nuclear Society sixth annual conference, Canadian Nuclear

Society Toronto, ON (Canada), 693 pp.,1985.

From: Atoraindex, 22, 58926, 1991.

A system for separation of tritium from protium based on

selective multiphoton dissociation of trifluoromethane is

described and a simple dissociation cell design employing

waveguiding of laser radiation in hollow cylindrical

dielectrics has been tested.

621. Retention and release of tritium in aluminum clad, Al - Li

alloys.

M.R.Louthan Jr.

[4.Topical meeting on tritium technology in fission, fusion,

and isotopic applications, Albuquerque, NM (United States),

30 Sep - 4 Oct 1991.]

WSRC-MS—91-110, 5 pp., 1991.

Tritium retention in and release from aluminum clad,

aluminum-lithium alloys is modeled from experimental and
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operational data developed during the thirty plus years of

tritium production at the Savannah River Site. The model
6 3

assumes that tritium atoms, formed by the Li(n,a) He

reaction, are produced in solid solution in the Al - Li

alloy. The temperature dependence of tritium release is

determined by the permeability of the cladding to tritium

and the local equilibrium at the trap sites. This model is

used to calculate tritium release from aluminum clad,

aluminum-lithium alloys.

622. Metal hydride based isotope separation : Large-scale

operations.

A.S.Horen and M.W.Lee.

WSRC - MS - 91 - 016, 6 pp., 1991.

A program to develop a metal hydride based hydrogen isotope

separation process began at the Savannah River Laboratory in

1990. This semi-continuous gas chromatographic separation

process will be used in new tritium facilities at the

Savannah River Site. A tritium production unit is scheduled

to start operation in 1993. An experimental, large-scale

unit is currently being tested using protium and deuterium .

Operation of the large scale unit has demonstrated

separation of mixed hydrogen isotopes ( 55 % protium and 45%

deuterium) resulting in protium and deuterium product

streams with purities better than 99.5%.

623. Concepts of detritiation of waste liquids.

C.M.King, V.Van Brunt, R.B.King and A.R.Garber.
Waste Manage. (Tucson, Ariz.), (Vol.1), 505515, 1991.

This paper presents a review of some of the methods that

have been proposed, studied and developed for removal of

tritium from light and heavy water along with some new

concepts for aqueous detritiation directly from liquid oxide

(HTO) bearing feed streams.

624. Radiation protection aspects of repairing a highly

contaminated tritium cold box.

A.B.Carmichael and M.J.Haynes.

Health Phys., 61(5), 665-670. 1991.

This paper includes a brief discussion of the tritium gas
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and tritium surface contamination hazards associated with

the facility designed to detritiate heavy water. Also

described are the protective equipment, dosimetry,

instrumentation, contamination control and decontamination

procedures used during welding of tubes that have been

exposed to almost pure tritium gas.

625. Performance of a structured wire gauze packing for

distillation of heavy water.

L.T.Petkovska, M.V.Veljkovic and J.D.Pupesin.

Chem.Biochem.Eng. Q., 5(1-2), 77-80, 1991.

An experimental study is presented of the performance of the

structured wire gauze packing of a large specific surface

area which due to its small theoretical plate height could

be used for the separation of light and heavy water and

other components with extremely close boiling points. A test

was performed with a H2O/D2O mixture. The pressure drop and

the HETP were determined for different gas loading factors

from 80 to 400 mbar.

626. Development of hydrophobic catalyst for hydrogen isotope

exchange between hydrogen gas and liquid water.

S.K.Malhotra, M.S.Krishnan and H.K.Sadhukhan.

National symposium on heavy water technology held at Bombay

during 3-5 April 1989,Bhabha Atomic Research Centre,Bombay

(India), Preprints volume: 9700548,Preprint No.CI-2, 12 pp.,

Apr 1989.

From: Atomindex, 22, 63389, 1991.

A brief account of the development of a hydrophobic catalyst

Pt-C-PTFE, suitable for the exchange of deuterium between

hydrogen and water for heavy water production, is given.

627. Development and fabrication of stainless steel sieve trays

by photo-chemical machining technique for heavy water

projects.

S.K.Gupta and V.K.Suri.

National symposium on heavy water technology held at Bombay

during 3-5 April 1989, Bhabha Atomic Research Centre, Bombay

(India), Preprint Volume: 9700548, Preprint No. ED-3, 4 pp.,

Apr 1989.
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From: Atomindex, 22, 63388, 1991.

Development and fabrication of stainless steel microsieve

for heavy water production is state-of-art in photochemical

milling technique and the process developed involves

accurate art work generation and its precise photo-reduction

to get the dot pattern, step and repeat photography of the

pattern to get required area coverage for the sieve,

composite photomaster preparation to get the typical shape

and locating-holes, mirror image and its registration with

respect to original photomaster for simultaneous double

sided exposure, double sided coating of the substrate with

dry film photo resist and subsequent etching.

628. Design and manufacturing of canned motors for exchange

towers of heavy water plants.

S.Bhattacharya, D.N.Badodkar and G.Goyindarajan.

National symposium on heavy water technology held at Bombay

during 3-5 April 1989, Bhabha Atomic Research Centre,Bombay

(India), Preprints volume: 9700548, Preprint No. ED-4,5 pp.,

Apr 1-989.

From: Atomindex, 22, 63385, 1991.

629. Inverse isotope effect in vanadium-hydrogen system.

V.B.Nagvenkar, M.S.Krishnan, V.H.Patil and H.K.Sadhukhan.

National symposium on heavy water technology held at Bombay

during 3-5 April 1989. Bhabha Atomic Research Centre, Bombay

(India), Preprints volume: 9700548,Preprint No.CA-22, 8 pp..

Apr 1989.

From: Atomindex, 22, 62686, 1991.

Isotope effect in metal hydrogen systems appears to be a

promising pre-enrichment route for isotope exchange

processes which can be used in heavy water production or

detritiating tritiated heavy water.Isotope effects,

particularly, the inverse isotope effect observed in

vanadium/H2 system can be utilised gainfully for the pre-

enrichment purpose. In the present studies,

vanadium/hydrogen system has been selected for this purpose

and the (D/H) separation factors in batch process have been
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calculated. Separation factors determined for Pd/H and U/H

systems are given for comparison.

630. A mambrane device for diffusional separation and production

of ultra-pure hydrogen isotopes. (Russian)

V.M.Bystritskij, V.G.Gur'yanov, I.A.Ionosyan and others.

[Joint Inst. for Nuclear Research, Dubna (USSR), Lab. of

Nuclear Problems.]

JINR-R-13-89-784, 8pp.. 1989.

From: Atomindex, 22, 55669, 1991.

A design of the diffusion filter for hydrogen isotopes is

described. The device can be used for production of ultra-

pure hydrogen isotopes, their enrichment, calibration of the

analytical equipment and separation of heavy hydrogen

isotopes from gas mixtures. At the temperature of 500°C the

production rate of the device is 30 1/h for protium and 19

1/h for deuterium.

631. Some thoughts on the production of heavy water by an

unexpensive natural process of solar evaporation.

P.B.Mathur.

Electrical India, 30(14), 5-8, 31 Jul 1990.

From: Atomindex, 22, 55668, 1991.

A method, for widening the differential rates of evaporation

of two species of water viz. H2O and D2O and therby to

render enrichment of heavy water in the liquid phase is

proposed and the cost of installation as well as operation

of heavy water plant based on solar evaporation is envisaged

to be very much lower than those of the conventional plants.

632. Tritium enrichment with gas chromatography.

M.Fujie, M.Tanase and H.Kudo, P:607.

The 1989 international chemical congress of Pacific Basin

Societies: Abstracts of papers, Parts I and II, Paper INOR

338, American Chemical Society, Washington, DC (USA),

1700 pp., 1989.

CONF-891206, 1989.

From: Atomindex, 22, 45886, 1991.

Characteristics and conditioning of MnClg -coated alumina

adsorbents were examined in respect of hydrogen-isotope
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separation with gas-solid chromatography. Furthermore, a gas

chromatographic technique was developed to prepare practical

amounts of highly-enriched tritium gas to be used for a muon

catalyzed D-T fusion experiment. In each run of enrichment,

85 ml of Tg gas containing 17% of protium was injected into

a stainless steel column (10 phi x 6 m) packed with MnCl2

coated alumina cooled at 77 K. In 14 runs eventually, 1500

Ci of T2 gas with 99.8% or more of isotopic purity was

collected in a container with uranium beds.

633. Permeability of protective coatings to tritium.

J.M.Braun.

CFFTP-G--87032. 20 pp., Oct 1987.

From: Atomindex, 22, 69378, 1991.

The permeability of four protective coatings to tritium gas

and tritiated water was investigated. The coatings,

including two epoxies, one vinyl and one urethane, were

selected for their suitability in CANDU plant service in

Ontario Hydro. Sorption rates of tritium gas into the

coatings were considerably larger than for tritiated water,

by as much as three to four orders of magnitude. However,

as a result of the very large solubility of tritiated

water in the coatings, the overall permeability to

tritium gas and tritiated water are comparable, beinft

somewhat larger for HTO. Marked differences were also

evident among the four coatings, the vinyl proving to be

unique in behaviour and morphology.

634. NIST Reactor: Summary of activities July 1990 through June

1991. Technical note.

CO'Connor.

PB--92-149731/XAB, 234 pp., Jan 1992.

The report summarizes all those programs which use the HIST

Reactor. It covers the period for July 1990 through June

1991. The programs range from the use of neutron beams to

study the structure and dynamics of materials through

nuclear physics and neutron standards to sample irradiations

for activation analysis, isotope production, neutron

radiography, and nondestructive evaluation.
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7 A

635. Contributions of the Li(n,n't) He secondary reactions to
7

tritium production in Li.
R.Ofek and A.Tsechanski.

Annals of Nuclear Energy Oxford, 19(3), 169-180, Mar 1992.

The contribution of the inelastic scattering of neutrons at

levels of 4.63, 6.56. and 7.47 MeV, as well as the continuum

scattering of neutrons by either the quasi - elastic or the
1

three-body break up mechanisms to tritium production in Li,
are investigated. Calculations of tritium production are

carried out on a 1 m radius sphere of Li with a 15 MeV

neutron source located at the centre.

636. Depletion of hydrogenoid atoms from the carbonized layer in

Tore Supra.

C.Crisolia, A.Grosman and J.Bardon.

J.Nucl.Mater., 187(1), 74-79, Mar 1992.

The wall production of deuterium and hydrogen during an

helium glow discharge of 1.6 X 10 s has been studied after

100 deuterium plasma shots in Tore Supra. After a

transient, the desorption followed a t time behaviour for
-1/2the deuterium and a t behaviour for the hydrogen. The

results are discussed in terms of ion-induced release for

the deuterium and a diffusion limited mechanism for the

hydrogen.

637. Concept development of exchange liquid regeneration.

D.L.Mader.

[ Research Center, Ontario Hydro, Toronto, ON (Canada). ]

OH—85-122-K, 41 pp., Aug 1985.

From: Atomindex, 23, 26060, 1992.

Concepts are described for regeneration of the intermediate

liquid used for isotope exchange in indirect laser isotope

separation processes where the laser operates on a process

gas distinct from the feed stream. The specific case of

regeneration of an exchange liquid consisting of water ,

sodium hydroxide, and dimethyl sulfoxide for a process to

separate deuterium from hydrogen using laser irradiation

of trifluoromethane gas is developed.
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638. Carbon steel protection in G.S. (Girlder sulfide) plants.

Iron sulfide scales formation on surfaces covered by

fabrication produced films. Pt. 4. (Spanish)

A.L.Burkart.

CNEA-D-Q-FQ--92, 25 pp., Apr 1986.

From : Atomindex, 23, 52603, 1992.

This work describes the assays aimed to passivate the steel

carbon of the process piping's. This steel is marked by the

ASTM A 333 66 and is chemically similar to those of

isotopic exchange towers which corrode in contact with in -

water hydrogen sulfide solutions forming iron sulfide

protective layers. The differences between both materials

lie in the surface characteristics to be passivated. The

steel of towers has an internal side covered by paint which

shall be removed prior to passivation. The steel's internal

side shall be covered by a film formed during the

fabrication process and constituted by calcinated wastes

and iron oxides (magnetite, hematite and wustite).This film

interferes in the formation process of passivating layers

of pyrrhotite and pyrite. The possibility to passivate the

pipes in their actual state was evaluated since it would

result highly laborious and expensive to eliminate the film.

639. Carbon steel protection in G.S. (Girlder sulfide) plants. A

protective layer formation in saturated solution of

sulfohydric acid in water at pH = 4.43. Pt. 3. (Spanish)

P.Bruzzoni, A.L.Burkart and R.N.Garavaglia.

[Dept. de Quimica,Comision Nacional de Energia Atomica,

Buenos Aires (Argentina).]

CNEA-D-Q-FQ—86. 25 pp., Apr 1985.

From: Atomin.dex, 23, 52602, 1992.

As complement to the experiences on carbon steel passivation

for its use in G.S. (Girlder sulfide) heavy water production

plants, the results herein obtained are given,processing the

material with a saturated solution at 2.3 MPa of full

pressure and 125 temperature degree of H2S in NaOH 5 x 10

M, which, at an equilibrium point, the pH is 4.43. The
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characteristics, the composition and adherence to the layer

formed and the corrosion velocity data are analyzed.

640. Investigation on cold fusion phenomena using gas-metal

loading experiments.

F.Lanza, G.Bertolini, V.Vocino, E.Parnisari and C.Ronsecco.

EUR—13908, 26 pp., 1992.

Test results with sheets and shavings of titanium,

zirconium, hafnium, tantalum, zircaloy 2 and Ti-Zr 50% alloy

are reported. The tritium production is obtained as a

difference of the tritium content in the deuterated metal

and the initial content of tritium in the deuterium gas. A

statistical analysis shows that significant differences are

obtained varying the type of metal used and in general the

tritium production increases with the atomic number of

the metal. Moreover significantly higher productions of

tritium have baen obtained using materials of technical

purity as tantalum, zircaloy 2 and Ti-Zr alloy.
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SECTION II

ISOTOPIC EXCHANGE REACTION

1. Determination of deuterium surface recombination rates on

stainless steel.

M.Braum, B.Ernunoth, F.Waelbroeck and P.Wienhold.

J.Nucl.Mater., 93/94 ( Pt.B ). 861-865, Oct 1980.

[ 4.International conference on plasma surface interactions

and controlled fusion devices, Garmisch - Parten Kirchen,

Gernaby F.R., 21-25 Apr 1980. ]

The recombination rate coefficient is experimentally

determined.

2. Effect of the size of crystallites of platinum on the

exchange reaction of ethane with deuterium. (Spanish)

A.Morales, J.Barbier and R.Maurel.

Acta Cient.Venez. 31(6). 535-540, 1980.

The lsotopic exchange between ethane and deuterium was

studied over several Pt - AI2O3 catalysts.

3. Catalyst support.

Institute of Physical, and Chemical Research Hikari Kogyo

Co., Ltd.

Jpn. Kokai Tokkyo Koho 8189845, (Cl.B 01 J 5/10), 10 PP.

21 Jul 1981.

An inorganic catalyst support loaded with VIII group metals

Is used for H2O - H isotope exchange, removal of trace

0 in H, and as diaphragm in H2O electrolysis at high

temperature and pressure.

4. Deuterium exchange between fluoroform and water.

S.M.Dave. S.K.Ghosh and H.K.Sadhukhan.

Indian J.Chem., Sect.A., 20(11), 1107-1109, Nov 1981.

The deuterium exchange between depleted fluoroform and

natural water has been investigated and the separation

factors for this exchange have been calculated over a wide

range of temperatures.
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5. A dual molecular-beams technique for the study of surface

catalyzed gas reactions.

T.Dogu and N.A.Daugharty.

Stud.Surf.Sci.Catal., 7(Pt.B,New Horizatal), 1488-1489,1981.

The ultra high-vacuum chopped-dual-mol beam techneque

developed for the study of hetrogeneously catalyzed gas

reactions, especially to study the H2 + I>2 -> 2HD reaction

on clean platinum foil, is described.

6. Interaction of saturated hydrocarbons with rhenium powder

catalyst.

S.Palfi, A.Sarkany and P.Tetenyi.

J.Chera.Soc.. Faraday Trans.. I 77(1), 177-185, 1981.

H - D exchange in CH4, C2H6 and C3H8, hydrogenolysis

of C2H6. N-C4H10 and Me3CH. and chemisorption of CH4

and C2H8 were examined on Re powder catalysts.

7. A determination of the equilibrium constant of water-tj-

hydrogen sulfide reaction.

I.Kawasuji, N.Ohmura, A.Sato and S.Suzuki.

Sci.Rep.Res.Inst., Tohoku Univ., Ser A, 30(1),38-43,1981.

The equilibrium constants of the chemical exchange reaction

between HTO and H2S were determined at 1 atm. to enrich

tritiated water. The separation factor of first stage is

defined and it increases with the increase of temperature in

the batch method.

8. Hydrogen - deuterium changeover experiments in a plasma-wall

interatron simulator.

R.E.Clausing, L.Heatherly and L.C.Emerson.

J.Vac.Sci.Technol., 20(4), 1263-1266, Apr 1982.

9. Isotope exchange and collisional association in the

reactions of CH3 and its deuterated analogs with H2, HD

and D2<

D.Smith. N.G.Adams and E.Alge.

J.Chem.Phys., 77(3), 1261-1268, I Aug 1982.
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The rate coefficients and product ion distribution have been

determined at 80, 205 and 295 K for the reactions of CH3+,

CH2D
+, CHDL/ and CD3

+ with H2. HD and D2 using a SIFT

apparatus.

10. Reaction of liquid and solid deuterium - tritium.

P.C.Somers, E.M.Fearm and R.T.Tsugawa.

J.Phys., D 15(8), 1535-1542, 1982.

Collision induced IR spectroscope is used to measure the

initial rate of the chemical exchange of equiraolar D2 and T2

in liquid and solid forms from 9-33 K over 23-25 h.

11. Kinetics of deuterium exchange on natural mineral sorbents.

(Russian)

R.S.Sobrav, A.A.Khodshaer and E.A.Aripor.

426. Khim.Zh., (6), 32-33. 1982.

D2 exchange with surface OH groups of natural adsorbents

(Kaolin, Palygorskite, Bentonik, Opoka) proceeds as a Is

order reaction.

12. Exchange between tritium oxide vapors and water surfaces.

(Russian)

L.F.Belovodskii, V.K.Gaevoi, T.A.Kosheleva and V.N.Demenyuk.

At.Energ., 52(4), 252-253, 1982.

A calculation method was developed for determining the

parameters of HTO transport from air into the water of

reservoirs based on the exchange constant i.e. the rate of

HTO transport from air across a water surface unit at 20° at

the HTO concentration of 1 Ci / L air.

13. Activity of noble metals supported on hydrophobic carriers

for isotopic exchange between hydrogen and water. (Japanese)

H.Yamashita, M.Mizumoto and S.Matsuda.

Nippon Genshiryoku Gakkai Shi. 25(1), 46-48, Jan 1983.

Published in summary form only.

14. Deuterium - Hydrogen exchange of oxygen containing

hetrocyclic compounds with D20 . (Russian)

A.G.Dedov, L.Yu.Brezhnev and Eh.A.Karakhanon.

Univ.Ser.2.Khm.. 4(1), 79-80, Jan-Feb 1983.
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C For English translation , see the Journal Moscow

University Chemistry Bulletin (USA).]

H-D exchange of foram series compounds with D2O in the

presence of activated carbon and platinum has been studied.

15. H2 - E>2 equilibrium over supported iridium catalysis

prepared from Ir4(CO)i2-

K.Taraka. K.L.Watters, R.F.Howe and S.L.T.Anderson.

J.Catal., 79(2). 251-258. Feb 1983.

X-ray photoelectron spectroscopy measurements have been

performed on silica and alumina - supported iridium

catalysts prepared from Ir4(CO)i2 a n d t n e activity of these

catalysts for the Hg ~ £>£ equilibration reaction is

determined as a function of the activation treatment.

16. The establishment of equilibrium in the Pd-H2-D2~H2O~D20

system.

S.G.Mokee, F.A.Lewes. J.P.Mageauis and T.J.Kelly.

J.Less-Common Met., 89( 2 ), 475-480, Feb 1983.

17. Kinetics of tritium removal from heavy water by exchange

with deuterochloroform.

P.Hsiao.

UCID - 19760. 19 pp., 14 Mar 1983.

A technique was developed to determine the rate and

equilibrium constants for the base catalyzed exchange of

tritium from heavy water to deuterochloroform.

18. The dynamics of the reaction of 16Oi1D) + Doi8O -> 160D +
180D.

W.A.Guillory, K.H.Gericke and F.J.Comes.

J.Chem.Phys., 78(10). 5993-6001, 15 May 1983.

The detailed energy partitioning in the reaction of a

metastable oxygen atom 0( D) with DgO proceeding to two OD

molecules has been studied.

19. Catalytic oxidation of deuterium into heavy water.

H.Pfeiffer.

Brit.UK Pat.Appl., GB 2110949, (Cl.B 01 J 8/04), 29 Jun

1983, 4 pp.

Apparatus for the catalytic oxidation of deuterium to form

heavy water comprises a number of stages of solid catalyst
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beds which are connected in series for the flow of oxygen
containing gas, e.g. air. and which are in parallel disposed
in the flow path of combustion product after each catalyst
bed is a cooler in which the heat of combustion evolved in
the previous catalyst bed is transferred to a coolant.

20. Redeuteration of trifluoromethane in laser separation of
hydrogen isotopes.
S.K.Ghosh, M.M.Donde and S.M.Dave.
J.Indian Chem.Soc, 60(9), 852-854, Sep 1983.
The deuterium separation factors for exchange
trifluoromethane with water, hydrogen, ammonia and methane
have been calculated over a wide range of temperature. From
the temperature dependence of these separation factors the
corresponding enthalpies of isotopic exchange reaction have
been calculated.

21. Early catalysis research with parahydrogen and heavy
hydrogen.

A.Farkas.
ACS Symp.Ser., 222 (Heterog.Catal.), 89-117, 1983.
A history, including autobiographical sketches of the
author's involvement in the development of catalytic
preparation, methods for para and heavy hydrogen is
presented.

22. The establishment of equilibriums in the palladium -
hydrogen deuterium water - water d2 system.
S.G.McKee, F.A.Lewis, J.P.Magennis and T.J.Kelly.
J.Less Common.Met., 89(2), 475-480. 1983.
Analysis of the ratios of isotopes in out gassed mixtures
provides a means of determining the electrolytic isotopic
separation factors and also of determining the ratios of
isotopes absorbed within electrodes after equilibrium was
established with respect to the H and D dissolved in H20 /
D2O mixtures.
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23. The role of adsorbed sulfur in the molecular hydrogen -

molecular deuterium equilibrium reaction on platinum single

crystals.

C.M.Pradier. Y.Berthier and J.Oudar.

Surf.Sci., 130(1), 229-243, 1963.

The H2 - T>2 equilibrium on platinum single crystals was

investigated at 100-400 torr and 50-250°C as a function of

surface coverage.

24. Evaluation of the isotope separation rate of deuterium

exchange reaction between molecular hydrogen and water with

platinum catalysts.

A.Kitamoto, Y.Takashime and M.Shimizu.

J.Chera.Eng.Jpn., 16(6), 495-502, 1983.

The high performance catalysts of hydrophobia carrier with

fully dispersed platinum were used to measure the isotope

separation performance of hydrogen by the chemical exchange

method.

25. Increased neutron penetration in partially deuterated Water

- Application to neutron capture theory.

W.Kiszenick. R.C.Fairchild. D.N.Slatku and G.Zubal.

Med.Phys., 11(1). 26-30. Jan 1984.

26. Isotope effects during titanium cathodic polarization.

(Russian)

L.H.Yakimenko, L.A.Mikhajlova, V.R.Kalinachenko,

S.D.Khodkevich, Ya.B.Skuratnik and E.R.Shaposhnikova.

Ehlektrokhimiya, 20(5), 685-689. May 1984.

For English translation see the journal Soviet

Electrochemistry.

To determine amounts of hydrogen absorbed by the titanium

cathode during its polarization, a radiometric technique

with titanium, hydrogen isotope is used. The value of the

coefficient of protium - tritium isotope separation for the

electrolyte * gaseous hydrogen system during Na2SC>4 solution

electrolysis with titanium cathode at different current

densities is also estimated.
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27. Quasiclassical trajectory study of the reaction atomic

oxygen (3p) + diatomic hydrogen -> hydroxyi radied + atomic

hydrogen. The effects of the location of the potential

energy barrier, vibrational excitation and isotopic

substitution on the dynamics.

M.Broids and A.Persky.

J.Chem.Phys., 80(8), 3687-3695, 1984.

Three dimensional quasiclassical trajectory calculations

wore carried out for the nearly thermoneutral reaction of

0 3(p) with H2, D2 and HD.

28. Effect of pressure on the rate of isotope exchange

reactions. (German)

P.Harting, N.I.Medvedovskaya, O.Schroeter and

Yu.A.Borshchevskii.

ZFI -Mitt., 85, 119-126, 1984.

The exchange between H and H2O was selected as a model

system to assess the effect of pressure on relevant isotope

exchange reactions. The results showed an increase in the

isotope exchange rate with an increase in pressure.

29. Fractionation of deuterium and protium between water and

methanol.

J.H.Rolston and K.L.Gale.

J.Phy.Chem., 88(19), 4394-4397, 1984.

The overall D/H separation factor between the gas and

aqueous MeOH mixture was measured over the full compounds

range at 25 - 55" C.

30. Test reaction. VII. H2 - &2 equilibrium reaction.

(Japanese)

K.Otsuks and S.Sato.

Shokubai, 26 (4), 260-264. 1984.

A review on the methods of catalyst test and reaction
analysis especially, the equilibrium reaction of H2 -

31. Kinetics and energy transfer of gas-surface scaffening.

T.H.Lin.

Report, 1983, LBL - 16380, Order No. DE 8400/838. 172 pp.

From Energy Res.Abstr., Abstr.No. 784, 1984.
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The H2 - D2 exchange reaction on Pt (557) proceeds via a

Langnur - Hinshelwood mechanism.

32. Catalytic properties of vapor deposited ultrafine palladium

particles in a hydrogen - deuterium exchange reaction.

(Japanese)

Y.Takasu, K.Kasahara, Y.Matsuda and I.Toyoshima.

Nippon Kagaku Kaishi, (6), 1011-1016, 1984.

The H - D reaction over Pd/C and Pd/SiC>2 model catalysts

prepared under ultra high vacuum was examined to determine

the relation between the particle size of supported Pd and
catalytic properties.

33. Spectroscopic studies on hydrogen / deuterium exchange

equilibria and related phenomena in aqueous solution.

Thesis (Ph.D.), July 1978, 188 pp., Pub:1984. [ From:

Atomindex, 5426, 1985.]

Available from British Library, Boston Spa, Wetherby, West

Yorks, No. D 39148/82.

This thesis describes spectroscopic studies on the aqueous

phase hydroxide ion and acid dissociation of the 3-cyano

pyridinium ion.

34. Photoacoustic analysis of chemical reactions:hydrogen

deuterium exchange in the system hydrogen sulphide

deuterium sulphide.

R.Kadibelban and P.Hess.

Photoacoust.Eff.Prim.Appl.Proc.Inst.Conf., 1 , 1981, 180-

187. (Pub.1984)

Ed:E.V.Leuscher, Braunshweig, Fed.Rep.Ger.

A photoacoustic apparatus, consisting of a transversely

excited atom, COg laser as excitation source, two

photoacoustic cells and a transient recorder and digital

signal analyzer for signal processing is described.

35. Isotopic effect in hydrogen-lanthannum-nickel, sananium-

cobalt ( H - LaNis, SmCos ) systems. (Russian)

B.M.Andrew, E.P.Magomedbdkov and V.V.Shitikov.

Zh.Fiz.Khim., 58(10), 2418-2423, 1S84.
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36. Factors responsible for activity of catalysts of various

chemical types in hydrogen oxidation reaction communication.

3.Oxidation and isotopic exchange of hydrogen on tungsten

carbide.

N.I.Chenko, L.Y.Dolgikh and G.I.Golodets.

Kinet.Katal.. 26 (3). 632-636. May - Jun 1985.

For English translation, see the Journal Kinetics and

Catalysis (USA).

37. Hydrogen isotope exchange between fluoroform and water. 5.

Equilibrium deuterium distribution. The temperature

dependence of a.

E.A.Symons and J.D.Bonnett.

J.Phys.Chem., 88(5), 866-868, 1984.

The equilibrium deuterium distribution between water and

fluoroform , which is useful for design of the redeuteration

stage of a heavy water production process based on IR laser

activated decomposition of CF3D in excess CF3H, is

studied.

38. Low temperature reactions of oxygen, hydrogen, propylene and

ethylene on platinum.

K.Ogle.

Thesis (Ph.D), Texas Univ., Austin (USA), 276 pp., 1984.

The reactions of chemisorbed species to form cheraisorbed

products were investigated on the Pt (III) surface under

high vacuum conditions. The reaction of oxygen and hydrogen

was investigated by measuring the H2O ( DgO ) concentration

as a function of time when an oxygen adlayer was exposed to

Hg (gas) LD2I under a variety of experimental conditions.

39. Hydrogen - deuterium exchange of weak carbon acids under

phase - transfer catalysis conditions.

D.Feldman, M.Halpern and M.Rabinovitz.

J.Org.Chem., 50(10), 1746-1749, 17 May 1985.

A method for hydrogen - deuterium exchange via. extractive

hydroxide ion initiated phase - transfer catalysis is

reported.
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40. Mechanistic details of the heterogeneous decomposition of

ammonia on platinum.

J.J.Vajo, W.Tsai and W.H.Weinberg.

J.Phys.Chem., 89(15), 3243-3251, 18 Jul 1985.

Absolute reaction rates have been measured for the catalytic

decomposition of NH3 and ND3 and for the NH3 + ©2 exchange

reaction over a polycrystaline platinum wire at pressures

between 5 X 1 0 and 0.5 torr and temperatures between 400

and 1200 K in a continuous flow microreactor.

41. Reaction of ethane with deuterium over platinum (III) single

crystal surfaces.

F.Zaera and G.A.Somorhai.

J.Phys.Chem., 89(15), 3211-3216, 18 Jul 1985.

Deuterium exchange and hydrogenolysis of ethane were studied

over (III) platinum surfaces under atmospheric pressure and

a temperature range of 475-625 K.

42. Hydrogen exchange between methyl viologen cation and basic

deuterium .

A.L.Rieger and J.O.Edwards.

J.Org.Chem., 50(25), 5102-5104. 13 Dec 1985.

The rate of exchange is first order in both cation and

hydroxide ion.

43. Temperature dependence of the isotope effect in

dissociative attachment.

L.G.Christophorou.

J.Chem.Phys., 83(12), 6219-6221, 15 Dec 1985.

The isotopic dependence of the cross section for

dissociative. attachment is shown to be function of

temperature.

44. Phosphine and its coadsorption with D2O on Rh (100).

C.M.Grenlief, R.I.Hegde and J.M.White.

J.Phys.Chem., 89(26), 5681-5685, 19 Dec 1985.

The interaction of PH3 with Rh (100) has been investigated

by X-ray photoelectron and ultraviolet photoelectron

spectroscopies. Even at 100 K on Rh (100) and 25 K on Ni

(100), the adsorption of PH3 is partly dissociative. Co-
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adsorption studies show no evidence for H - D exchange

between D2O and PH3.

45. Isotope exchange reactions in vitreous silica.

6.Kumar.

Phys.Chem.Glasses, 26(6), 213-216, Dec 1985.

The isotope exchange reactions between hydrogen and

deuterium in vitreous silica specimens exhibit Arrhenius

type behaviour and they are irreversible.

46. Metal catalysis. 42. Electronic interaction between platinum

and rhenium in V - alumina - supported platinum - rhenium

catalysts. (German)

S.Engels, D.Sager, M.Wilde and L.Guczi.

Z.Chem., 25(8), 291-292, 1985.

The exchange reaction of H2 with D2 was studied over AI2O3 -

supported catalysts with Pt - Re ratios of 100-0, 80-20,

60-40 and 0-100.

47. Hydrogen exchange reaction H + D2 -> HD + D studied by the

nonlinear spectrometry. (Japanese)

M.Kitamura and K.Kuchtsu.

Kagaku (Kyoto), 40(2), 130-132, 1985.

A review with 11 references is given on the recent

experiments and the studies on the distribution of the

vibrations and rotations of the molecular HD produced in the

title reaction.

48. Possibility of hydrogen - deuterium exchange at surface

irregularities of magnesium oxide ; an ab initio M 0 study.

H.Fujioka, S.Yamabe, Y.Yanagisawa, K.Matsumura and

R.Huzimura.

Surf.Sci., 149 (2-3), 253-258, 1985.

Two models of irregular sides of MgO surfaces as candidates

for the H2 ~ D2 exchange reaction were studied by the ab

initio method.

49. Reactivity of hydrogen on platinum, effect of the crystal

orientations and of an additive. (French)

C.M.Pradier and Y.Berthier.

Bull.Soc.Chim.Fr., (3), 317-320, 1985.
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The H2 - Dg exchange reaction and the variations of the work
function were studied on the 3 low index Pt.

50. Metal / Oxide support effects in the hydrogen - water
deuterium exchange reaction catalyzed by nickel.
P.Marginear and A.Olariu.

J.Catal., 95 (1), 1-12, 1985.
Catalysts of Ni supported on BeO, MgO, ZnO, AI2O3, CrjjOs,
SiO2- Ti(>2. Zr(>2. TiC>2 and UO2 were prepared by
coprecipitation with different precipitant and by
impregnation of the basic Nickel Carbonate with a salt of
the support.

51. The reaction of organic molecules on solid surfaces. 2. An
efficient method for the preparation of deuterated alumina.
K.Gaetano. R.M.Pagui, G.W.Kablka, P.Bridwell,E.Walsh, J.Tme.
and M.Underwood.
J.Org.Chem., 50(4), 499-502, 1985.

52. Studies on palladium / charcoal catalysts for isotopic
exchange reaction in hydrogen / water medium.
S.Jain, S.K.samanta, S.S.Raj, M.Ramaswamy and R.C.Rastogi.
Adv.Catal., (Proc.Natl.Symp.Catal.), 385-387, 1985.
Ed: T.S.R.Prasad Rao, T.S.R.Wiley, New York.

53. Investigation of heterophase H - D exchange in the Zr-Ni-H
system. (Russian)

V.V.Lumin, N.G.Chulkov and Yu.P.Stepanov.
Dokl.Akad.Nauk SSSR, 280 (4), 934 - 937, 1985.
The kinetics of heterophase H -D exchange in Zr-Ni-H-Sub(X)
intermetallic compound hydride ( 1.05 < = X < =2.9 ) and
the effect of redox treatment on the kinetics have been

studied for the first time.

54. Room temperature cyclopentane / deuterium exchange over
surface characterized Pt / CPG catalysts.
R.Wcsdyk and R.L.Augustine, P: 150.
18 t h Middle Atlantic Regional Meeting, American Chemical
Society, New York, NJ (USA), New Jersey Institute of
Technology, 1985.
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The results obtained show that a-exchange processes take
place primarily on face or terrace atoms while multiple a, 0
exchange occurs on corner or kink sites on the metal
surface.

55. Hetrogeneously catalyzed deuterium separation processes :
Hydrogen - water exchange studies at elevated temperatures
and pressures.

J.D.Halliday, J.H.Rolston, J.C.Au, J.Den Hartog and
R.R.Tremblay, P: B - 36.
The 9 North American meeting of the Catalysis Society,
Wilmington DE (USA), 17-21 Mar 1985.
Catalysis Society ( of North America), 1965.
Catalytically active layers containing Pt supported on
carbon or crystalline silica and wetproofed with Teflon have
been prepared on ceramic spheres and stainless steel
screening and tested in both random and ordered bed columns.

56. Microwave technology applied to plasma chemistry. (Chinese)
Z.Jiang.
Shanghai Keji Daxue Xuebao, (3), 1-9, 1985.
The method of plasma excitation by a microwave discharge,
the design of key components and the application of this
method to tritium labelling are presented.

57. Regio - controlled hydrogen - deuterium exchange of
biologically important indoles under UV irradiation.
I.Saito, S.Muramatsu, H.Sugiyama, A.Yamamoto and T.Matsuura.
Tetrahedron Lett., 26(48), 5891-5894. 1985.
Photochemical hydrogen - deuterium exchange reaction of
biologically important indoles is reported.

58. H / D isotope exchange in the D2 - H2O system under the
influence of ultrasound.

C.H.Fischer, E.J.Hart and A.Henglein.
J.Phys.Chem., 90(2), 222-224, 16 Jan 1986.
Water was irradiated by 300 K H2 ultrasound under
atmospheres of argon, deuterium and mixtures of the two
gases and the isotopic composition of the gas was
determined. The yields of H2 and HD increase with increasing
deuterium content of the gas mixture, reach maxima at 35% D2
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and 60% D2 (HD) and fall off at higher D2
concentrations.

59. Deuterium exchange in the system hydrogen - water. 1.
Pressure dependence of the rate constant upto 100 MPa.
(German)
P. Hart ing and (J. Schroeter.
Isotopenpraxis, 22(4), 149-152, Apr 1986.
The dependence of the rate constant K, in the reaction H2O +
HD -> HDO + H2 , is reported.

60. Homogeneous isotope exchange reaction between hydrogen and
deuterium.
M.J.Rabinowitz and W.C.Gardiner Jr.
Chem.Phys.Lett., 124(1), 63-67, 1986.
The isotope exchange reaction between H and D was studied in
incidental and reflected shock waves at 1200 - 1800 K by
vacuum UV absorption spectroscopy.

61. Mass transfer in a single-hole tray column.
H.J.Neuburg and K.T.Chuang.
Can.J.Chem.Eng., 64 (1), 68-74, 1986.

A theoretical model for D exchange in the H2S / 'watewf'system
wai' derived to describe mass transfer in the bubble
displacement and bubble formation, bubble breakup regions
above a single hole tray in an 8 mm diameter transparent
column.

62. Hydrogen - deuterium exchange in lanthanide hydrides and
corresponding Dgg silicide hydrides.
N.J.Clark and B.A.Bruer.
J.Less Common.Met., 124, 137-184, 1986.

63. Deuterium exchange study of the permeability of coating
films. (Russian)
I.A.Mamaeva, E.V.Davydova and N.M.Kabanov.
Lakokras.Mater. IKL Prinen., (5), 44-46, 1986.
Water vapour permeability of cured epoxy resin and polyester
coating films was studied by monitoring the changes in IR
spectra of the films subjected to D-H exchange between D2O
vapour and OH and/or NH groups of polymers.
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64. Reactions of iron atoms with alkenes, deuterium-hydrogen
exchange over alumina.
Galo Cardenas - Trivino. [Auburn Univer., Auburn, AL, USA],
254 pp., 1986.
Available Univer. Microfilms Int.Order No. DA 8610447.
From Diss. Abstr.Int. B 47(3), 1057-1058, 1986.

65. Influence of tritium concentration on equilibrium of isotope
exchange reaction between hydrogen and palladium hydride.
(Russian)
B.M.Andreev, A.N.Perevezentsev, I.A.Mandrylen and
N.F.Myasoedev.
Radiokhimiya, 28(2), 212 - 215, 1986.
For English translation, see the journal Soviet
Radiochemistry (USA).

66. Hot reactions between tritium atoms and inorganic compounds
( H20, H2S, NH3 ). (French)
A.Koutit.
CRN - CPR - 86 - 03, 195 pp., 1986.
Hot atom chemical reactions of tritium from nuclear

3 6 *
reactions He (n,p) T and Li (n,oc) T or from an accelerator
with H2O, D20, H2S, NH3, ND3 are studied in gaseous
and liquid phases.

g
67. Generation of 6 - bonded and ionic C5H5 complexes from u

cyclo - penta dienyl palladium and - platinum and their
involvement in hydrogen - deuterium exchange phenomena.
G.K.Anderson and R.J.Cross.
J.Chem.Soc., Chem.Commun., (20), 1502-1504, 1986.

68. Hydrogen / deuterium exchange in methane and other saturated
hydrocarbons catalyzed by a supported zirconium complex.
A.M.Pyle and K.J.Jenes.
J.Mol.Catal., 38(3), 337-339, 1986.
H-D exchange of C nH2 n

+ 2 ( n=l ~4 ) with D was catalyzed by
silica - supported zirconium deuteride to give mono
deuterated derivative as the main product.
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69. Hydrogen isotope disproportionation and fractionation
equilibria in H2O / DoO / solvent system. 5. Fractionation
of deuterium between methyl phenyl ketone and water.
P.Scharlin.
Acta Chem.Scand., Ser A, 40, 441-444, 1986.
Fractionation of deuterium between methyl phenyl ketone and
water has been studied at 298.15 K in different H2O/D2O
liquid mixtures.

70. Determination of limiting stage of interface hydrogen
isotopic exchange on NaX - 3M Zeolite. (Russian)
A.S.Poleroj and I.F.Yudin.
Zh.Fiz.Khim., 61(2), 435-440, Feb 1987.

For English translation see the Journal Russian Journal of
Physical Chemistry (UK).
The dependence of transfer height, when separating the

mixture H2 - I>2 using NaX - 3M Zeolite, on the value of gas
consumption and sorbent grain size in a counter current
column is determined.

71. Reactions of H2-D2 and H2-O2 over H3PW12O4O.
N.Mizsuno and M.Misono.
Chem.Lett.(Tokyo), 1987(6), 1195-1196, Jun 1987.

Isotopic equilibrium of H2-D2 *n t n o *as *n<* *he whole bulk
phases of H3PW12O40 Proceeded with its reduction and H2O

evolution.
72. Conversion of deuterium gas to heavy water by catalytic

isotopic exchange using wet catalyst.
R.J.Quaiattini, M.P.McGauley, D.L.Burns and P.R.Tichler.
Nucl.Technol., 77(3), 295-298, Jun 1987.
The invention at Chalk River Nuclear Labs.,of a simple
method of wetproofing platinum catalysts allows them to
retain their activity in liquid water. High performance
catalvsts for the hydrogen - water exchange that remain
active for years can now be routinely produced.

73. The exchange of tritiated water between natural zeolite
analcine and surrounding water.
M.Todorovic, I.J.Gal and H.Bruecher.
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Radioact.Waste Manage.Nucl.Fuel Cycle, 8(4), 339-346, Nov
1987.
Natural r.eolite anal cine has been considered as a possible
sorbent and storage material for tritiated water. The
kinetics of tritiated water release from analcine crystals
of two size fractions (20-50 and 50-80 um dia.) into
surrounding water has been investigated at 25-60*C.

74. Catalysis of deuterium transfer between liquid chloroform
and water by anion-exchange resins.
E.A.Symons and J.D.Bonnett.
J.Catal., 93, 209-215, 1985.
From INIS Atomindex. 18. 81907, July-Dec 1987.
Anion-exchange resins in the hydroxide form have been
successfully utilized for catalysis of deuterium transfer
between water and liquid chloroform under stirred three -
phase slurry conditions.

75. Electrochemical study of the thermodynamics of hydrogen
isotope exchange reactions in the water - hydrogen isotope
exchange reactions in the water - hydrogen sulphide system.
O.K.Chang.

Thesis (Ph.D), 257 pp., 1985.
From INIS Atomindex, 18, 64511, July-Dec 1987.
The changes in thermodynamic functions for the solution
phase isotope exchange reaction 0D~(aq.D) + HS*(aq.) <->
0H~(aq.) + S~(aq.D) [1] at 298.15 K were experimentally
determined.

76. Hydrogen activation by inorganic complexes and surfaces.
H.W.Jen and A.Brenner.
Homogenous Heterog.Catal., Proc.Int.Symp.Relat.Homogenous
Heterog. Catal., 865-862, 5 t h 1986.
Ed: Yu.I.Ermakov and V.A.Likholobov, VNU Sci.Press, Utrecht,
Neth.
Fro» Chem.Abs., 107 : 205957 S, July-Dec 1987.

H2 + I>2 exchange was studied over photolytically and
thermally decomposed Mo(CO)g supported on AI2O3 and SiC*2-
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77. Iaotopic exchange and kinetic isotopic effects in the
system = molecular hydrogen - solids. 1. Kinetic isotope
effect of isotope exchange in the system H2 - KOH.
(Russian)

Yu.M.Bajkov and E.K.Shalkova.
Kinet.Katal.. 27(6), 1487-1490, Nov-Dec 1986.
From INIS Atomindex, 18 : 93575, July-Dec 1987.
For English translation, see the journal Kinetic & Catalysis
(USA)

Peculiarities of kinetic isotope effects during isotopic
exchange proceeding without distinct chemical partner
interaction are illustrated.

78. Isotopic exchange and kinetic isotope effects in the system
= molecular hydrogen - solids. 2. Isotope exchange during
chemical reaction in the system Zr - Hi - H. (Russian)
Yu.M.Bajkov and E.K.Shalkova.
Kinet.Katal.. 27(6), 1490-1495, Nov -Dec 1986.
From INIS Atomindex, 18 : 93576, July - Dec 1967.
For English translation see the journal Kinetics and

Catalysis (USA)
A methodical problem on measuring the isotopic exchange rate
in the course of the chemical reaction resulting in the
change of solid phase hydrogen composition is illustrated.

79. Isotope exchange and chemical reaction in the Zr-Ni-H
system. (Russian)
Yu.M.Buikov, N.G.Chulkov, B.Sh.El'Kin, Yu.K.Korotkov,
V.V.Lunin and E.K.Shalkova.

Kinet.Catal. ( English Transl.), 27(3, Ft.2), 654-656, Dec
1986. From INIS Atomindex, 18:55009, July-Dec 1987.
Comparison of the rates of hetro and homo molecular isotope
exchange and hydrogen desorption in the Zr-Ni-H / SUB n /
hydrogen system ( 2 < n < 3 ) showed that type III exchange
according to the Boreskov - Muzykantov terminology occurs
predominantly.
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80. H2 / L>2 exchange as a model reaction for studying hydrogen
adsorption on a - alumina - supported copper and nickel
catalysts.

J.Magnusson.
Ind.Eng.Chem.Res., 26(5), 877-881, 1987.
A method for measuring adsorption enthalpy and entropy for
hydrogen on oc-Al203-supported Cu and Ni catalysts is
reported.

81. Structure, dynamics and thermal and photochemical reactivity
of low carbon - carbon bond activation and functionalization
in arenes and catalytic hydrogen / deuterium exchange in
alkanes.
J.A.Maguire, 386 pp., 1986.
Available Univ.Microfilms Int., Univ.Rochester, Rochester,
NY (USA). Order No. DA 8708238.
From Diss.Abatr.Int., B 47(12), 4870, 1987.

82. Hydrogen spillover on silica = ethylene hydrogenation and
hydrogen - deuterium exchange.
D.H.Leuz and H.C.Conner Jr.
J.Catal., 104(2), 268-298, 1987.
Using spillover hydrogen activation of silica Aerosil has
been achieved utilising a unique reactor similar to the one
developed in Lyons France, by Teichner. Activation was
achieved without direct contact between the oxide and the
supported metal. The induced, hydrogenation and exchange
activity occurs independent of the metal.

83. The hydrogen - deuterium exchange reaction over palladium.
M.A.Vannice.
J.Catal., 107(2), 589-590, 1987.
A Langmiur - Hinshelwood model is proposed for this
reaction. The apparent activation energy then becomes equal
to the adsorption energy of HD.

84. Deuterium - hydrogen equilibration over x - irradiated
zeolites.
J.Novakova, B.Wichterlova and Z.Prasil.
Zeolites, 7(5), 490-492, 1987.
D 2 " H2 equilibration was studied at 77 and 298 K over HY,
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A1HY, HZSM - 5 and Alx0yHZSM - 5 which had been T-irradiated

at 77 and/or 298 K.

85. Hydride and borohydride derivatives of( penta methyl cyclo

penta dienyl ) (tertiary phosphine) ruthenium.

H.Suzuki, D.H.Lee, N.Oshima and Y.Morooka.

Organometallics, 6(7), 1569 - 1575, 1987.

Irradiation of II [ Pr3 = P(CHMe2)3 , PPh3 J with UV light

in CgDg causes the H/D exchange reaction among the hydrides,

the coordinated phosphine and the solvent.

86. Reversible formation of n - and n° - cyclo penta dienyl

complexes by treatment of [ M ( C g ^ ^ N C s ^ R ) (n -C5H5) 3

(M=Pd, Pt) with tertiaryphosphines.

G.K.Anderson, R.J.Cross, S.Fallis and M.Rocamora.

Organometallics, 6(7), 1440-1446, 1987.

The mechanism involved in the H-D exchange reaction's are

discussed.

87. A proton - deuterium exchange study of three types of

Desulfovibrio hydrogenases.

G.D.Fauque,Y.M.Berlier, M.H.Czechwski, B.Dimon, P.A.Lespinat

and J.Legall.

J.Ind.Microbiol., 2(1), 15-23, 1987.

The three types of desulfovibrio hydrogenases [(Fe), (NiFe),

(NiFeSe) ] present different patterns in the pH dependence

of their activity.

86. Reactions of yttrium - carbon bonds with active hydrogen

containing molecules. A useful synthetic method for

permethyl yttrocene derivatives.

K.H.Den Haan, Y.Wielstra and J.H.Temben.

Organometallics. 6(10), 2053-2060, 1987.

Reactions of the per methyl yttrocene compounds with a

variety of active hydrogen containing substrates are
reported.

89. Quantum mechanical determination of rates of reactions

involving hydrogen isotopes.

M.S.Bowers, B.H.Choi and K.T.Tang.

Chem.Phys.Lett., 136(2), 145-152, 1987.
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A three dimensional quantum mechanical coupled - channel

distorted wave approximation is used for calculating rate

constants tor the isotopic D+H2. H+Dg, MU+H2 and P to 0H+

Ho exchange reactions by using the most accurate available

potential surface.

90. Hydrogenation of arenes by the RI1CI3 - Aliquot 336 catalyst.

4. Hydrogen - deuterium exchange and other mechanistic

features.

J.Blum, I.Amer, K.Volhart, C.Peter, H.Schwarz and G.Hoehne.

J.Org.Chem., 52(13), 2804-2813, 1987.

The ionpair generated from RI1CI3 and Aliquot 336 in an

aqueous - organic two phase medium catalyzed the

hydrogenation and deuteration of arenes art 30% / 0.9 ata.

under apparently homogenous conditions.

91. Marked changes of reaction intermediates caused by alloying

deuterium addition and exchange of propane over nickel

copper, palladium - copper and platinum - copper catalysts.

S.Naito and M.Tanimoto.

J.Chem.Soc.Chem.Commun., (5), 363-365, 1987.

Microwave spectroscopic analysis of the mono deuteriopropane

formed during the C3H6 - T>2 reaction , over Ni-Cu, Pd-Cu and

Pt-Cu catalysts disclosed marked changes in the reaction

intermediates for deuterium addition and exchange caused by

alloying.

92. Isotopic exchange of beryllium hydride with deuterium.

J.F.Lakner.

AIChEJ., 33(5), 876-879, 1987.

A process is reported of producing BeD£ by activating

pyrolysis process BeH2 and exchanging the hydride with

deuterium gas under pressure and temperature.

5 +

93. [ (n -Cyclopentadienyl) (n-thiophene) ruthenium] as a model

for the adsorption and deuterium exchange of thiophenes on

hydro-desulfurization catalysts.

N.N.Sauer and R.J.Angellci.

Organometallics, 6(6), 1146-1150, 1987.
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As a model for the observed exchange of thiophene protons

with deuterium over hydrodesulfurization catalysts, rates of

exchange of thiophene protons in CpRu(n-thiophene)* [Cp =

cyclopentadienyl thiophene, 2- or 3- methyl thiophene, 2,5

dimethyl thiophene] were studied in CD3OD solvent in the

presence of OH .

94. Isotope effect of the bulk thermal expansion coefficients of

heavy water ice and normal ice. (Russian)

I.A.Alimova, G.Ya.Ryskin and T.A.Ushakova.

Zh.Fiz.Khim., 61(A), 1063-1066, 1987.

Flotation method was used for direct determination of the

densities of ice and DgO ice at temperatures near melting

point. Expansion (volumetric) coefficients were determined

and the isotope effect was evaluated.

95. Experimental study of hydrogen isotope exchange between

aluminous chlorite and water and of hydrogen diffusion in

chlorite.

C.M.Graham, J.A.Viglino and R.S.Harmon.

Am.Mineral, 72(5-6), 566-579, 1987.

Hydrogen isotope exchange between Mg-Al Chlorite and water

was determined at 300-700°.

96. Hydrogen - deuterium isotope exchange reaction on a Nickel

(100) surface modified by sulphur - effects of a surface

compound involving oxygen.

J.Nakaraura, T.Yamada and K.Tanaka.

Surface Science, 185(3), L 515 - L 519, 1987.

A nickel (100) single crystal surface modified by sulphur

catalyzes the H2 ~ £>2 isotope exchange reaction. This

reaction is completely arrested upon the formation of a

hexagonal oxygen overlayer.

97. Reaction of hydrogen - deuterium and hydrogen - oxygen over

N.Mizuno and M.Misono.

Chem.Lett., (6), 1195-1198, 1987.

Isotopic equilibrium of Hg ~ D2 in the gas and the bulk

phases of H3PW12O40 Proceeded very rapidly, as compared with
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its oxidation. The formation of H2O in the bulk phase was

the rats determining step for the oxidation.

98. Hydrogen - deuterium equilibration reaction on palladium /

sulphonic resins.

T.Uematsu, S.Shimazu, M.Miura and H.Hashimoto.

React.Kinet.Catal.Lett., 33(1), 35-41, 1987.

Resin supported Pd metal was prepared from the Pd(NH3>4 ?orlB

of sulphonic resin by treatment with hydrogen. The H-D

equilibrium reaction was greatly promoted by treatment at

>373 K where Pd (II) was reduced to Pd (0).

99. Isotopic exchange and labelled compounds - tome 5.

(Portuguese)

T.P.Chagas, P: 1-175.

In: Deuterium - Heavy water, V.I, 1987.

Available from the Library of Comissao Nacional de Energia

Nuclear, Rio de Janeiro, Brazil.

Some selected bibliographical references about deuterium

isotope exchanges and labelled compounds are presented.

100. Mechanism of propene - deuterium exchange reaction over

supported gold, silver and copper catalysts and the effect

of oxygen addition.

S.Naito.

Mitsutashi Tanimoto Shokubai, 29(6), 466-469, 1987.

101. The exchange of tritiated water between Zn - A seolite and

the surrounding water.

Z.R.Jovanovic, M.Todorovic and I.J.Gal.

Croat.Chem.Acta., 60(4), 655-660, 1987.

The exchange kinetics for THO / H2O between Zn - A zeolite

containing tritiated water and the surrounding water was

investigated at 30-60*, with Zn - exchanged 4A zeolite beads

of 0.8 and 1.6 mm radii.

102. Carbanion and radical intermediacy in the electrochemical

reduction of benzyl halides in acetonitrile.

D.A.Koch, B.J.Henne and D.E.Bartak.
J.Electrochem.Soc., 134(12), 3062-3067, 1987.

Reduction of benzyl iodide at -1.8 V in CD3CN results in 97%

deuterium incorporation in major product toluene, whereas
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reduction in the presence of D2O produces less than 10%

toluene-d-t-

103. Effect of heavy water on phase-transfer catalytic N -

alkylation of imidazole and its derivatives. (Chinese)

H.Liw and C.Yuan.

Huaxue Xuebao, 45(6), 791-793, 1987.

The effect of heavy water on N-alkylation of imidazole and

its derivatives under phase transfer catalytic condition was

discussed. The reaction rate of N - n - butylation in PTC in

H2O and D2O were determined.

104. Mechanism of catalytic isotope exchange in alcohols promoted

by early-transition-metal alkoxides. Comment on the paper by

Nugent and Zubyk.

T.J.Mazanec.

Inorganic Chemistry, 27(6), 1114-1116, 23 Mar 1888.
2 3

105. Preparation of H and H labelled tetrahydroprotoberbeines.

(Chinese)

X.Zhang and L.Yang.

Nucl.Tech., 11(4), 24-26, Apr 1988.

(8,14 - H2)tetrahydroprotoberbeines (tetrahydroberberine,

tetrahydropalmatine and stepholidine) were prepared

conveniently by NaBD4 reduction of the corresponding
protoberberines.

106. Kinetic isotopic effect of hydrogen in reaction of

cumylperoxy radical with a molecule of hexamethylbenzen©.

I.A.Opeida, A.G.Matvienko, S.A.Gerasimova and M.A.Simonov.

Kinetics and Catalysis English Translation, 28(5),1059-1061,

Apr 1988.

Rate constants were determined for the reaction of

cumylperoxy radical with the molecules of hexamethylbensene

and hexamethylbenzene-D^3. The data obtained were compared

with those in the literature.

107. Electron-donor and -acceptor functions of physiologically

active substances. XI. Influence of an alkyl substituent in

phosphorylated oximes on their complex formation with

chloroform-d.
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0.A.Raevskii, N.V.Chapysheva, A.N.Ivanov, V.B.Sokolov and

I.V.Martynov.

Journal of General Chemistry of the USSR English

Translation, 57(12), 2424-2426, 20 May 1988.

Phosphorylated alkanoyl chloride oximes were prepared from

trialkyl phosphites and the corresponding 1,1-dichloro-l-

nitrosoalkenes.

108. Relative mobility of 1 - H atoms of carbohydrates in

heterogeneous isotope exchange reactions.

G.P.Akulov, E.V.Snetkova, V.G.Kayumov and Yu.L.Kaminskii.

Soviet Radiochemistry English Translation, 29(5), 638-642,

May 1988.

The method of competitive reactions was used to determine

the relative mobilities of the 1-H atoms of carbohydrates in

reactions of heterogeneous isotope exchange, using various

reference standards, catalysts, and buffer systems. On the

basis of the results obtained,the investigated carbohydrates

are ranged in a series of decreasing mobility of the

hydrogen atoms exchanged in heterogeneous isotope exchange

reactions.

109. Preparing tritium-labeled dialkyldithiophosphates as element

- determination reagents.

V.V.Salov, V.P.Shevchenko, I.Yu.Nagaev, O.M.Petrukhin and

N.F.Myasoedov.

Soviet Radiochemistry English Translation, 29(5), 635 - 638,

May 1988.
3

Various ways of making [ H]-dialkyldithiophosphates: (1)
heterogeneous catalyzed isotope exchange in solution or in

the solid state with gaseous tritium, (2) catalytic

hydrogenation of unsaturated precursors and (3) synthesis

from tritium-labeled alcohols and phosphorus pentasulfide,

are examined.

110. Methods of synthesis of adenine and adenosine, labelled with

tritium in the 2-position.

Yu.L.Kaminskii, L.S.Gordeeva, G.P.Akulov, N.A.Patokina and

L.L.Shcherbakova.
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Soviet Radiochemistry English Translation, 29(5), 642 - 647,

May 1988.

The suitability of the following reactions for the synthesis
3 3

of [2- H]-adenine and [2- H]-adenosine has been

investigated: dechlorination of 2-chloro derivatives,

desulfurization of 2 - mercapto derivatives, heterogeneous

isotopic exchange in a series of 1-N-oxides, and reversible

isotopic exchange under both heterogeneous and homogeneous

conditions. The kinetics of reversible isotopic exchange in

adenine and adenosine have also been studied.

111. The reactivity of aromatic aldehydes in hydrogen - isotope

exchange reaction with polyvinyl alcohol. (Japanese)

H.Imaizumi, K.Uchida and M.Okada.

Nippon Kagaku Kaishi, 1988(6), 853-857, Jun 1988.

Hydrogen isotope exchange reaction between organic liquids

and tritium - labeled polyvinyl alcohol was investigated.

112. Homogeneous deuteration of alkenes using [RhX(PR3)3] (X =

halide, R = aryl) catalysts.

M.Guengoer, F.H.Jardine and J.D.Wheatley.

J.Chem.Soc, Dalton Trans., (6), 1653-1656, Jun 1968.

113. Aspects of the regiospecificity of homogeneous metal

catalysed hydrogen isotope exchange reactions.

D.Hesk.

Thesis (Ph.D.), 333 pp., Oct 1988.

[ Available from British Library, Document Supply Centre,

Boston Spa, Wetherby, West Yorks. No. DX84516.J

The preparation of regiospecifically labeled compounds by

homogeneous metal catalysed hydrogen isotope exchange

reactions are discussed along with other exchange methods;

acid, base, heterogeneous metal, radiation, enzymic and

zeolite catalysis. Homogeneous rhodium trichloride is

investigated for regiospecificty of tritium labeling in a

wide range of aromatic compounds.

114. Hydrogen - deuterium exchange of diborane in superacid

solution through diboranonium (B2H7 ) and diboranium

(B2H5 ) ions.

G.A.Olah.
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Journal of the American Chemical Society, 110(23),7885-7886,

9 Nov 1988.

The slow proton / deuterium exchange of I^Hg in the

superacidic FSO3 DSbFs / SO2CIF medium at low temperature

involving the corresponding isotopomeric diboranonium ions

B2H7 is reoported. The structure of the

B2H7 ion has also been probed by ab inito theoretical

caculations.

2
115. Separation of benzene and H - substituted benzene via

potassium reduction.

G.R.Stevenson, B.E.Sturgeon, K.S.Vines and S.J.Peters.

J.Phys.Chem., 92(23), 6850-6852, 17 Nov 1988.

Perdeuterated benzene can be partially separated from

mixtures of perdeuterated benzene and benzene simply by (1)

reducing a mixture of C5H6 and CQDQ containing a molar

deficient amount of 18 - crown - 6 (18 C 6) to the mixture

with potassium metal and (2) distillation of the neutral

benzenes from metal - crown - anion radical complex followed

by (3) reoxidation of the anion radical back to the neutral

benzenes.

116. III.international symposium on radionuclide-labelled organic

compounds.

Eds.: A.Rokos and B.Jedlickova.

[3.International symposium on radionuclide-labelled organic

compounds,Marianske Lazne (Czechoslovakia), 14-19 Nov 1988.]

INIS-mf--12600, 40 pp., Nov 1988.

The symposium proceedings contain 53 abstracts of

contributions comprising plenary lectures on the state of

the art and prospects of manufacture of labelled compounds

in the GDR and in Rumania, topical lectures and specialized

contributions oh the methods of chemical analysis of

labelled compounds, biosynthesis, enzyme synthesis, and

methods of separation , purification , analysis and

determination of the technical parameters of labelled

compounds.
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117. Complex compounds of cobalt, nickel, zinc, and cadmium with

deprotonated thiosemicarbazide residues.

B.Murzubraitov, A.Toktomamatov and Yu.Ya.Karitonov.

Soviet Journal of Coordination Chemistry English

Translation, 14(1), 26-33, Nov 1988.

A method for the synthesis of coordination compounds of

metals containing deprotonated residues of the imidothiol

tautomeric form of thiosemicarbazide has been developed. The

cobalt complex Co(L - ED3 and the nickel complex

Ni(L - H)2 . as well as the previously known compounds of

sine and cadmium with the formulas Zn(L - IDOH.H2O and Cd(L

- H)2 . stands for molecule of thiosemicarbazide, have been

obtained on the basis of the synthesis method developed.

118. A technique for heavy water exchange in capillary tubes used

for NMR spectra.

K.G.Deshpande.

Indian J.Technol., 26(1), 50-51, 1988.

Deuterium exchange studies can be effectively and

efficiently carried out in capillary tubes with as small a

diameter as 0.6 mm (i.d.) used for obtaining NMR spectra of

substances. The technique is fully described.

119. Isotopic effect in the proton phototransfer reaction in

anionic micelles. (Russian)

M.Baier, A.K.Zaitsev and M.G.Kuz'min.

Khim.Fiz., 7(2), 172-174,1988.

The isotope effect was studied in the photoprotolytic

dissociation of naphtol (AH) solution in anionic micelles of

sodium dodecylsulfate in H2O or D2O.

120. Facile synthesis of a - deuterated acrylates and activated

vinyls.

L.J.Mathias and R.F.Colletti.

Macromolecules, 21(3), 857-858, 1988.

A simple direct exchange reaction was discovered for vinyl

groups in which the exchangeable deuterium of alcohols

(e.g. CH3OD) or water (D2O) replaced only the ct-hydrogen of

activated vinyls under catalysis by Dabco. Acrylate esters,

acrylonitrile and methyl vinyl ketone underwent rapid
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exchange at room temperature to give easily isolated, pure

and readily polymerizable cc-deuterated compounds.

121. The aminolysis of methyl formate with aniline : evidence for

catalysis by a trapping mechanism.

C.C.Yang and W.P.Jencks.

J.Am.Chem.Soc., 110(9), 2972-2973, 1988.

Solvent deuterium isotope effects for general base

catalysis by mono functional bases exhibited a maximum of
HOH DODkg / kg = 5 at pKgfj = 5.3, where the proton transfer

step is partially rate limiting.

122. PTFE dispersed hydrophobic catalysts for hydrogen - water

isotopic exchange. II. Water poisoning.

N.M.Gupta, A.D.Solapurkar, K.V.S.Ramarao and R.M.Iyer.

Appl.Catal., 73(1), 15-31, 1988.

Deuterium exchange between hydrogen and liquid water was

investigated using Pt supported on activated charcoal, AI2O3

and zeolites. The effect of coating the support material

with PTFE film on the H-D exchange activity of different

catalysts was investigated.

123. Analysis of a hydrogen isotope separation process based on a

continuous hydrogen - water exchange column. (Rom.)

I.Hodor.

Stud.Cercet.Fiz., 40(3), 267-274, 1988.

The analyzed system consists of two plane parallel walls, a

catalyst layer is disposed on the other and a water vapor

hydrogen mixture moves up between the walls.

124. Kinetic study of isotopic exchange reaction between hydrogen

and water vapour over a platinum / SDBC hydrophobic catalyst

sheet.

K.Kawakami, M.Isobe, K.Horiki and K.Kusunoki.

Can.J.Chem.Eng., 66(2), 338-342, 1988.

The isotopic exchange reaction between Y and water vapour

was studied for the temperature range 313-353 K using 2.2%

Pt supported on a hydrophobic styrene - divlnyl benzene

copolymer (SDBC) sheet.
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125. Preparation and characterization of deuterized polymers for
neutron scattering studies. Final report. (German)
C.D.Eisenbach.
Contract BMFT 03-B12B04-0, BMFT 03-E11KAR, 11 pp., 1988.
Some perdeuterized, partially deuterized, and some
analogous undeuterized, low-molecular and macromolecular
substances were synthesized and characterized. The
significant findings and results obtained in connection
with the characterization of specimens and by means of the
neutron scattering experiments are the following : in
n-alkanes, the thermal pretreatment has a determining.effect
on chain folding, which occurs only above a chain length of
120 CH2 units; with polyurethanea, hard segments show
little, if any, tendency to allow chain folding,and at
temperatures above their melting temperature re -
urethanization reactions set in.

126. Mechanism of intramolecular cycloalkylation of 3-methyl-3-
phenyl-1-butanol in the presence of D3PO4.
A.G.Sakhabutdinov, A.G.Usmanova, P.A.Frolov, D.F.Kushnarev
and F.K.Schmidt.
Journal of Organic Chemistry of the USSR English
Translation, 24(8), 1452-1455, 10 Jan 1989.

The intramolecular cycloalkylation of isomeric 2-methy1-4-
phenyl - 2 - butanol and 3 - methyl - 3-phenyl-l-butanol in
D3PO4 is accompanied by hydrogen exchange with the formation
of deuterated 1,1 - dimethylindane. The distribution of the
deuterium in the polymethylene ring shows that the reaction
of the first alcohol takes place as a result of C5
cyclization of the gamma-phenylalkyl cation, whereas the
reaction of the second alcohol takes place by direct
C5 -cyclization and by cyclization of the gamma -
phenylalkyl cations formed as a result of 1 , 2- and 1 , 3 -
transfera of the phenyl group.

127. Intramolecular cycloalkylation of phenylalkanols in the
presence of sulfuric acid.
A.G.Sakhabutdinov, A.G.Usmanova, A.G.Proidakov, B.A.Bazhenov
and F.K.Schmidt.
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Journal of Organic Chemistry of the USSR English

Translation, 24(8), 1525-1529, 20 Jan 1989.

The distribution of the deuterium in the benaocyclenes

formed during the intermolecular cycloalkylation of 2-R

-4-pheynl-2-butanol (R=CD3 , CD2CH3, CH2CD3) in the presence

of 85% sulfuric acid was investigated by NMR spectroscopy

and mass spectrometry. Hydrogen exchange takes place at the

stage of formation of the gamma - phenylalkyl cation, the

average lifetime of which is sufficient for the

establishment of an isotopic equilibrium by successive

elimination and addition of a deuteron.

128. A note on some reported C and N isotope effects.

D.Marx, D.Kleinhesselink and M.Wolfsberg.

Journal of the American Chemical Society, 111(4), 1493-1494,

15 Feb 1989.

Results of some experiments to measure the isotopic exchange
13 12

equilibrium constants for D / H, C / C, and

N / N involving a neutral organic molecule A and its

anion radical A are reported. Theoretically calculated

values of the isotopic exchange equilibrium constants with

nitrobenzene and fluorenone as the neutral molecule are

tabulated.

129. Tritium isotopic exchange in air detritiation dryers.

A.E.Everatt, R.E.Johnson, J.A.Senohrabek and C.M.Shultz.

CFFTP-G--8902, AECL--9900, 20 pp., Feb 1989.

Isotopic exchange between tritiated and non-tritiated water

species in a molecular sieve bed has been demonstrated. At

high humidities ( +6°C dew point ) the rate of tritium

isotopic exchange in a 2.4 L molecular sieve, bed has been

demonstrated to be at least 50% of publiuh^d i^ohange rates.

In an industrial-sized air detritiation dryer, utilizing

the pretreatment technique of H2O steam washing to elute

the residual tritium, a DF of 12 600 has been demonstrated

when operating at an inlet vapor tritium concentration of

14 Ci/kg and at inlet and outlet dew points of 4.8 and

- 54"C, respectively.
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130. Hydrogen / deuterium fractionation factors of the aqueous

ligand of cobalt in Co(H20)e 2 + and Co(II)- substituted

carbonic anhydrase.

J.W.Kassebaum.

Journal of the American Chemical Society,111(7), 2691-2696,

29 Mar 1989.

The authors have measured the hydrogen/deuterium

fractionation factor for the rapidly exchanging, water

ligands of cobalt in Co(H20)6
 2 + and in two Co(II) -

substituted isozymes of carbonic anhydrase. The

fractionation factor was determined from NMR relaxation

rates at 300 MHz of the protons of water in mixed solutions

of HgO and D2O containing these complexes.

131. Hydrogenation of n-butyraldehyde on copper-containing

catalysts. III. Isotope investigation of the reaction

mechanism.

A.N.Subbotin, B.S.Gudkov, N.V.Nekrasov, V.I.Yakerson and

S.L.Kiperman.

Kinetics and Catalysis English Translation, 29(5), 984-988,

Mar 1989.

The mechanism of the hydrogenation of n-butyraldehyde on a

nickel - promoted copper-zinc-aluminum-calcium catalyst at

120 - 200°C was investigated by the isotope method using

deuterium.

132. Nickel-chromia catalyst for isotopic exchange between

hydrogen and liquid water.

U.R.Marwah, K.Bhattacharya and N.S.K.Prasad.

[Department of Atomic Energy, Bombay (India), Board of

Research in Nuclear Sciences, National symposium on heavy

water technology held at Bombay during 3-5 April 1989,

Preprints volume. 9700548.], 8 pp., Apr 1989.

The development of a wetproof nickel-chromia catalyst for

isotopic exchange between hydrogen and water is described

and the counter current studies indicate that the catalyst

retains its activity at least for ninety days.
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133. Hydrogen water deuterium exchange studies on palladium on

activated charcoal hydrophobia catalyst.

K.Dubey, N.L.Malaikar and C.K.Pushpangathan.

[Department of Atomic Energy, Bombay (India), Board of

Research in Nuclear Sciences, National symposium on heavy

water technology held at Bombay during 3 - 5 April 1989,

Preprints volume. 9700548.], 7 pp., Apr 1989.

Studies have been carried out using active Pd as catalyst

for H2 - H2O exchange and it is observed that: (1) at

metal concentration of 0.3%, Pd shows the optimum catalytic

activity,(2) a highly active Pd is found to have a half life

of 5 minutes and (3)addition of alpha - alumina enhances the

catalytic activity.

134. Deuterium kinetic isotope effect in the oxidation of sodium

(2-D2)valerate with manganate in 3M aqueous NaOH solutions.

M.Zielinski.

Journal of Radioanalytical and Nuclear Chemistry. Articles,

130(2), 251-261, Apr 1989.
2Sodium (2- Hg)valerate was obtained by exchange technique

and the kinetic parameters characterizing the oxidation of

both sodium valerate of normal isotopic composition and

sodium a,a - dideuteriovalerate with manganate in 3M aqueous

NaOH solutions were determined.

135. Hydrogen isotope exchange between D2 and H2O catalyzed by

platinum plate.

S.Miyamoto, T.Sakka and M.Iwasaki.

Canadian Journal of Chemistry, 67(5), 857-861, May 1989.

The reaction rate of hydrogen isotope exchange between D2

and H2O catalyzed by platinum plate is studied. The exchange

reaction is described with the kinetic model which is the

modification of that for the exchange reaction catalyzed by

alumina-supported platinum catalyst.

136. Melatonin labeled with hydrogen isotopes.

L.I.Dmitrevskaya, Yu.I.Smushkevich, L.N.Kurkovskaya,

N.K.Ponomarenko and N.N.Suvorov.

Journal of General Chemistry of the USSR English

Translation, 58(7), 1446-1448, 10 Jan 1989.
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A study has been made of isotope exchange between melatonin

and deuterium (D£0) or tritium (HTO) oxide under different

conditions. The ease of isotope exchange for the indole ring

hydrogens of melatonin in an acidic medium decreases over
4 2 6 7the series H > H H >> H , enabling to process a route

for production of melatonin labeled with hydrogen isotopes

at positions 4,6, and 2 of the indole ring.A method has been

suggested for producing melatonin labeled with hydrogen

isotopes at position 2 by desulfurization of 2-(2,4-dinitro-

phenylsulfenyl)melatonin at Ni(Re) (D).

137. Non-carrier-mediated uptake of the mannosidase I inhibitor

1-deoxymannoJiriraycin by K562 erythroleukemic cells.

J.J.Neefjes, J.Lindhout, H.J.Broxterman, G.A.van-der-Marel,

J.H.van-Boom and H.L.Ploegh.

Journal- of - Biological- Chemistry, 264(17), 10271-10275,

15 Jun 1989.
3

A H label was introduced at the C-l position of the
mannosidase I inhibitor 1 - deoxymannojirimycin (dMM) by

catalytic hydrogenolysis of benzyl-2,3-0-isopropylidene-5 -
3

N-benzyl-6-O-benzsyl-alpha-D-mannofurano side with H£.
136. N/D exchange reaction between CHCI3 and D2O in two - liquid

- phase system.

M.Iwasaki, T.Sakka, S.Ohashi, H.Matsushita, A.Yokoyama and

K.Suzuki.

Journal of Physical Chemistry, 93(13), 5139 - 5143,

29 Jun 1969.

The kinetics of hydrogen isotope exchange between CHCI3 and

D2O has been studied by using a system which 1 composed of

2 liquid phases, a chloroform phase and an aqueous phase.

The experimental results are reasonably explained on the

basis of the model in which the reaction process is assumed

to be composed of 2 steps: interfacial transfer of

chloroform from the chloroform phase to the aqueous

phase or vice versa and the hydrogen isotope exchange

reaction between CHCI3 and D2O in the aqueous phase. The

rate constants for the interfacial transfer of chloroform

and for the exchange reaction in the aqueous phase at 26*C
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were 0.107 ± 0.003 ra"2 s"1 and 0.231 ± 0.013 L mol"1 s"1 ,

respectively.

139. Quantum - chemical study of mehanism of H - D exchange of

surface hydroxyl groups with molecular deuterium. (Russian)

I.M.Senchenya and V.B.Kazanskij.

Kinetika i Kataliz, 30(3), 644-649, May-Jun 1989.

Energetics of isotopic heteroexchange between T>2 a n d °H -

groups is calculated by nonempirical SCF method using

expanded basis sets and taking account of electron

correlation effects. XOH molecules (X=Li, H, F), that may

be considered as the simplest models of terminal surface

OH-groups with different acidity, are used as active centers

of isotopic exchange. It is shown that H-D-exchange passing

cyclic four-link chain transient states associates with high

energy expenditure.

140. Detection and properties of A - factor - binding protein

from Streptomyces griseus.

K.Miyake, S.Horinouchi, M.Yoshida, N.Chiba, K.Mori,

N.Nogawa, N.Morikawa and T.Beppu.

Journal-of-Bacteriology, 171(8), 4298-4302, Aug 1989.

The optically active form of tritium - labeled A - factor

( 2-isocapryloyl-3R-hydroxymethyl - gamma - butyrolactone ),

a pleiotropic autoregulator responsible for streptomycin

production , streptomycin resistance , and sporulation in

Streptomyces griseus, was chemically synthesized and by

using the radioactive A - factor, a binding protein for

A - factor was detected in the cytoplasmic fraction of

this organism.

141. Temperature dependence of the rate of the hydrogen kinetic

isotope effect and the 5/6 effect in the reactions of

cyclopentane and cyclohexane with oxidizing agents and

electrophiles. 1. Reactions in aqueous KMnO4, CrV)3 *

HC1O4, CrO3 -HNO3 , CrO3 -H2SO4 and

Cr(>3 - H3PO4 solutions.

N.A.Tishchenko, E.S.Rudakov and L.K.Volkova.

Kinetics and Catalysis English Translation, 30(2), 272-278,

Sep 1989.
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A significant reduction was found in the hydrogen kinetic

isotope effect (KIE) and 5/6 effect with increasing

temperature in the oxidation of cyclohexane and cyclopentane

by manganese(VII) and chromium(VI) solutions.The KIE and 5/6

effect in the range from -10 to 140*C vary with temperature

in accord with the Arrhenius equation.

142. High-temperature solid-phase catalytic isotopic exchange - a

new approach in the synthesis of amino acids multiply

labelled with hydrogen isotopes. (Russian)

Yu.A.Zolotarev, V.S.Kozik, D.A.Zajtsev, E.M.Dorokhova and

N.F.Myasoedov.

Doklady Akademii Nauk SSSR, 308(5),1146 - 1150, 20 Oct 1989.

Effective synthesis reaction of amino acids labelled by

hydrogen isotopes, based on high - temperature solid - phase

catalytic isotopic exchange application ( HTSFCIE ) is

detected.The process is based on hydrogen isotope activation

on platinum metals, on activated hydrogen spillover to

organic compound layer and hydrogenolysis reaction, leading

to formation of isotope substituted compounds. In HTSPCIE

reaction during isotopic balancing the isotopic label is

distributed in the amino acid molecule uniformly independent

of chemical reactivity of hydrogen atoms, and the molar

radioactivity of preparations appears to be much higher

than when using traditional methods.

143. Reactions on solid supports. Part-3. Hydrogen isotope

exchange reactions catalysed by montmorillonite clay.

K.R.Nagaraja Rao, A.H.Jackson and R.C.Towill.

Journal of the Indian Chemical Society, 66(8-10), 654-655,

Aug-Oct 1989.

'Deuteriated clay' in which the interlammelar water has been

replaced by deuterium oxide is used for exchange of acidic

protons in a variety of organic substrates. beta-Keto esters

and beta-diketones undergo rapid exchange of the methylene

protons in chloroform solutions in presence of deuterated

clay ; pyrrole undergoes exchange of all protons , whereas
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indoles preferentially undergo exchange at the 3 - position

as expected,although prolonged exposure to the reagent leads

to exchange at other positions.

144. Preparation of alpha-deuterated L-amino acids using E.coli

cells containing tryptophanase. (Russian)

N.G.Faleev, S.B.Ruvinov, M.B.Saporovskaya, V.M.Belikov,

L.N.Zakomyrdina, I.S.Sakharova and Yu.M.Torchinskij.

Izvestiya Akademii Nauk SSSR, Seriya Khimicheskaya, (no.10),

2341-2343, Oct 1989.

Method for preparation of a series of alpha-deuterated L-

amino acids of high optical purity with quantitative

chemical yield, using stereospecific isotopic exchange in

D2O under the effect of E.coli cells with high tryptophanase

activity was developed.

145. The effect of catalytic reaction conditions on the

incorporation of tritium in unsaturated compounds.

V.P.Shevchenko, I.Yu.Nagayev and N.F.Myasoedov.

Journal of Labelled Compounds and Radiopharmaceuticals,

27(10), 1195-1214, Oct 1989.

The preparation of multiple-tritium-labelled 5-a-androstan-

3-one, dihydropicrotoxin, dimethyl - propyl-3-chloro- butyl-

ammonium chloride, 2 , 2 - di(trifluoromethyl) - 3 .3

dicyanobicyclohept[2,2,1 Jane, dihydroalprenolol, undecanoic

acid, dihydro-m.m1-di - tert.-butyl - p - coumaric acid and

dihydrofusicoccin is described.

146. Isotopic fractionation by isotope-exchange reactions as a

function of temperature. H and 1 0 in 0H~ + H2O

and H 30
+ + H20 and

 1 6N in N 2H
+ + N2.

M.Henchman and J.F.Paulson.

Journal of the Chemical Society London,Faraday Transactions,

II, 85(pt.lO), 1673-1684, Oct 1989.

A simple model is used to predict the fractionation of

isotopes as a function of temperature via ion - molecule
18

reactions. The model is applied to deuterium and 0

fractionation via the prototypical reactions OH + H2O and

H3O + H2O; satisfactory agreement is found with the data

available for 300 K.The model is also applied to 15N
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fractionation via N2H + N2 and comparison is made with the
data available for 80 K.

147. Catalytic activity of superconducting ceramics of Y-Ba-Cu-0
type in reaction of H - D exchange of molecular hydrogen.
(Russian)
V.S.Parbuain and V.V.Gul'yants.
Zhurnal Fizicheskoj Khimii, 63(11), 3135-3137, Nov 1989.
Catalytic activity of high-temperature superconducting oxide
ceramics of Y- Ba -Cu -0 type in reaction of deuterium -
hydrogen exchange was investigated under chromatographic
conditions. Rate constants of the reaction and activation
energy of the process, equal to 58 ± 2 kJ/mol, were
determined in 350 - 450 K range and at 16250 Pa hydrogen
pressure.

148. Kinetics of liquid-phase catalytic heterogeneous protium-
tritium isotopic exchange with gaseous hydrogen
participation. 2. Nucleotides of adenine series. (Russian)
G.P.Akulov, Yu.L.Kaminskij and N.A.Patokina.
Zhurnal Obshchej Khimii, 59(11), 2555-2560, Nov 1989.

Rate constants of liquid-phase catalytic heterogeneous
3

protium-tritium isotopic excghange of [8- H] nucleotides of
adenine • series with gaseous hydrogen are measured.
The equations of dependences of isotopic exchange rate
constants on pH values are drawn.

149. Kinetics of liquid-phase catalytic heterogeneous protium-
tritium isotopic exchange with gaseous hydrogen
participation. 1. Experimental technique and methods of
data processing. (Russian)
Yu.L.Kaminskij, G.P.Akulov, V.G.Kayumov and Eh.A.Gutina.
Zhurnal Obshchej Khimii, 59(11), 2401-2406, Nov 1989.
The flow-type device is developed to study the kinetics of
isotopic exchange between dissolved tritium labelled
compounds and gaseous hydrogen in the presence of
heterogeneous catalysts. The methods of experimental data
processing which permit to obtain the values of rate
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constants of catalytic heterogeneous protium - tritium

isotopic exchange with participation of gaseous hydrogen,

are suggested.

150. Tritium labelling of molecules constrained in microporous

catalysts.

M.A.Long, J.L.Garnett and C.Than, P: 111-116.

Eds.:T.A.Bailie and J.R.Jones, Synthesis and applications of

isotopically labelled compounds 1988, Proceedings of the

Third International symposium, Innsbruck, Austria, 1 7 - 2 1

July 1988, 860 pp., 1989.

The use of microporous aluminophosphate catalysts for

exchange between tritium gas or tritiated water and organic

substrates is described. The results are compared with those

of microporous zeolites. Results are interpreted in terms of

the influence of the constraints imposed on molecular

configuration by the catalyst pore geometry.The use of these

porous structures for minimising byproduct formation in

radiation induced labelling processes with tritium gas is

described.

151. Isotopic labelling of pharmaceutical agents by a simple

exchange process.

W.J.S.Lockley, D.Hesk and J.R.Jones, P: 727-730.

Eds.:T.A.Bailie and J.R.Jones, Synthesis and applications of

isotopically labelled compounds 1988 , Proceedings of the

Third international symposium, Innsbruck, Austria, 17 - 21

July 1988, 860 pp., 1989.

A technique is outlined for the labelling of drugs and other

target substances with isotopic hydrogen.The method utilises

metal - catalysed hydrogen isotope exchange between drug and

isotopic water and yields good isotopic abundances or

specific activities in a single step.

152. Solid-state catalytic hydrogenation of organic compounds. A

comparison of the results of the diffusion model with the

experimental kinetics of parallel reactions of isotope

exchange and hydrogenation.

A.V.Filikov and N.F.Myasoedov, P: 549-552.

International symposium on the synthesis and applications of
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isotopically labelled compounds. Innsbruck (Austria). 17-21

Jul 1988.

Eds.: T.A.Bailie and J.R.Jones, Synthesis and applications

of isotopically labelled compounds 1988, Proceedings of the

Third International symposium, Innsbruck, Austria, 17-21

July 1988, 860 pp., 1989. The effect of reaction conditions

[preparation method of the reaction mixture (Pt black +

thymine), catalyst/compound ratio and pressure of the gas

phase (hydrogen with 0.1% tritium addition } ] on tritium

incorporation into reaction products has been studied.

153. Coupled reactions of isotopic exchange and hydrogenation of

multiple bonds in the synthesis of tritium-labelled amino

acids.

V.S.Kozic, J.A.Zolotarev, E.M.Dorochova and N.F.Myasoedov,

P:513-516.

Eds.: T.A.Bailie and J.R.Jones, Synthesis and applications

of isotopically labelled compounds 1988, Proceedings of the

Third international symposium, Innsbruck, Austria, 17 - 21

July 1S88, 860 pp., 1989.

Tritium-labelled amino acids were obtained by solid - state

catalytic hydrogenation of unsaturated precursors with

gaseous tritium or deuterium. The authors report the effects

of the nature of the precursor compound affects on the

yield, incorporation and the distribution of the isotopic

label through the molecule of the amino acid.

154. Kinetic and thermodynamic characteristics of isotopic

exchange in molecular hydrogen on rare earth metal films.

(Russian)

O.A.Boeva and K.N.Zhavoronkova, P: 5 2.

14. Mendeleev's congress on general and applied chemistry,

Fundamental problems of chemical science, Chemical problems

of agroindustrial complex, Chemistry in the solution of

medical problems, Problems of chemical education, V . I ,

Abstracts of proceedings, Inst.Khimii., AN Uzbekskoj SSR,

Tashkent (USSR),581 pp., 1989.

Short note.
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155. Dilute and not so dilute impurities in tritium.

G.T.McConville, P: 117-122.

Eds.: T.A.Bailie and J.R.Jones, Synthesis and applications

of isotopically labelled compounds 1988, Proceedings of the

Third international symposium, Innsbruck, Austria, 17-21

July 1988, 860 pp., 1989.

The reactivity of tritium is largely determined by a steady
Q

state ion concentration of about 1 part in 10 of the

background molecules. These ions determine the reaction

rates with other materials and impurities of the order of

1 ppm can be shown to determine on which species the ion

resides. In pure tritium, T3 changes to T5 as

the pressure is increased above a few 1000 pascals(10 torr).

In the presence of common impurities, the ions CT5 ,

T3O , and N2 become dominant. Rarely, because

of the large energy involved, N is formed which leads to

NT4 . It is shown that when the ion resides in the impurity

such as CH4T , the exchange only takes place during

methane-methane collisions and thus it is slow.

156. Metal and hydrogen catalysis in isotopic hydrogen exchange

in some biologically important heterocyclic compounds.

E.Buncel, H.A.Joly, J.R.Jones and I.Onyido, P: 219-224.

Eds.:T.A.Bailie and J.R.Jones, Synthesis and applications of

isotopically labelled compounds 1988, Proceedings of the

Third international symposium, Innsbruck, Austria, 17 - 21

July 1.988, 860 pp. , 1989.

This study reports on the catalytic roles of metal and

hydrogen ions in tritium exchange in some heterocyclic

substrates which occur as residues in many biologically

important molecules. A complete mechanistic description ,

which includes the various metal ion - coordinated species

generated under the experimental conditions, is presented.

157. Isotopic effects in chromatomass-spectrometry of deuterium -

substituted amino acids.

J.A.Zolotarev, D.A.Zaitzev, M.J.Lubnin, J.A.Tatur and

N.F.Myasoedov, P: 751-753.

205



Eds.: T.A.Bailie and J.R.Jones,Synthesis and applications of
isotopically labelled compounds 1988, Proceedings of the
Third international symposium, Innsbruck, Austria, 17 - 21
July 1988, 860 pp., 1989.
Results of chromatomass-spectrometry of the TMS-derivatives
of amino acids , yielded in the reaction of solid - state
isotopic exchange with gaseous deuterium is reported.
Isotopic effects in sorption of di - TMS - derivatives with
different degree of isotopic substitution are 12 joules per
introduced atom of deuterium.

158. Hydrogen-tritium exchange induced by platinum metals.
O.Buchman, J.Azran, M.Shimoni and I.Pri-Bar, P:129-134.
Eds.: T.A.Bailie and J.R.Jones,Synthesis and applications of
isotopically labelled compounds 1988, Proceedings of the
Third international symposium, Innsbruck, Austria, 1 7 - 2 1
July 1988, 860 pp.,1969.
The catalytic hydrogen-tritium isotopic exchange in bibenzyl
has been investigated. Pre-reduced PdO and Pt(>2 were used
as catalysts in the in situ procedure. A mechanism for this
exchange is proposed. This method has also been applied to
phenothiazine derivatives and tricyclic antidepressants ,
giving molecules of high specific activity.

159. Catalytic properties of an YBaCuO superconductor around its
Tc.
Y.Takasu, K.Hanyu, M.Matsuo and K.Yahikozawa, P: 658.
The 1989 international chemical congress of Pacific Basin

Societies: Abstracts of papers, Parts I and II, American
Chemical Society, Washington, 1700 pp., 1989.

Catalytic activity of an YBaCuO superconducting oxide for
the H2 - I>2 exchange reaction has been measured around
its Tc with an ultra-high vacuum apparatus.

160. Reduction of multiple carbon-carbon bonds by gaseous tritium
as a method for production of preparations with high molar
radioactivity. 1. Production of multiple - labelled
preparat i ons. (Rus s ian)
V.P.Shevchenko, A.V.Potapova and Myasoedov.
Radiokhimiya, 39(5), 75-82, 1989.
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A study was D.ade on the effect of temperature, pressure of

gas mixture, degree of catalyst saturation with hydrogen,

nature of solvent, catalyst and nonsaturated compound on the

yield and molar radioactivity of tritium labelled

preparations. . The developed method enables to prepare

multiple - labelled biologically active compounds (0.45 -

3.33 PBq/mol) with high chemical yield (70-99 %).

161. High-temperature solid-phase catalytic isotopic exchange of

amino acids and peptides. (Russian)

Yu.A.Zolotarev, V.S.Kozik, D.A.Zajtsev, E.M.Dorokhova and

N.F.Myasoedov, P: 258.

Abstracts of the proceedings of 14. Mendeleev's congress on

general and applied chemistry , New construction and

functional materials, New chemical engineering and

biotechnological processes. Chemistry and ecology, V.2,

Inst.Khimii., AN Uzbekskoj SSR, Tashkent (USSR), 590 pp.,

1989.

Short note.

162. Modelling the metabolic epimerization of anti -inflammatory

2-arylpropanoyl-coenzyrae-A conjugates: solvent effects on

the *H / 2H exchange in S-[2-(dimethylamino)ethyl]2 -

phenylpropanethiolate.

J.M.Mayer, M.Young, B.Testa and J.C.Etter.

Helvetica Chimica Acta, 72, 1225-1232, 1989.
1 2The H / H exchange at the methine position of S -

[2-(dimethylamino)ethyl]2-phenylpropanethiolate (DEPP) in

solvent/D20 mixtures was taken as a model reaction for the

metabolic epimeriaation of 2 - arylpropanyl - coenzyme - A

thioesters and was monitored by H-NMR spectroscopy at

37°C. The solvents used were (Dg)acetone,(D3Jacetonitrile,

(Dg)dimethylsolfoxide, and (D5)pyridine. In the investigated

range of D2O percentage (10-50%), the exchange reaction was

found to increase linearly with D2O content and with the

basicity of the organic solvent.

163. Use of laser-Raman spectroscopy for studies of hydrogen

isotope exchange over metals.

D.H.W.Carstens.
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Zeitschrift fuer Physikalische Chemie.Neue Folge, 164(pt.2),

1185-1186, 1989.

The authors have looked at isotope exchange over niobium,

titanium, and vanadium metals and ZrCo alloy.

164. The H-D isotope exchange reaction on ZrM^Hg.

B.Jungblut and G.Sicking.

Zeitschrift fuer Physikalische Chemie.Neue Folge, 164(pt.2),

1177-1184, 1989.

A newly developed hydrogen isotope exchange reactor was

used to study the thermodynamics and kinetics of the H - D

isotope exchange reaction of beta-ZrMn2Hx.

165. Effect of the number of phenyl groups per molecule on the

reactivity of hydroxyl or carboxyl group in hydrogen-isotope

exchange reaction.

M.Okada, H.Imaizumi and S.Oguma.

Radiochimica Acta, 48(1/2), 115-120, 1989.

Hydrogen-exchange reactions in solid alcohols (or solid

carboxylic acids) which contain phenyl group(s) in each

molecule have been observed in a gas-solid system or liquid

- solid system at 40 approx = 80*C. The data thus obtained

have been analyzed by using the A''-McKay plot method, and

'the acidities based on kinetic logic' have been obtained

for those compounds. From the acidities the following four

characteristics have been determined. (1) The acidity

increases with increases of temperature.(2) The reactivities

of carboxylic acids are larger than those of alcohols at any

temperature.(3) The effect of the number of phenyl groups on

the reactivity of the functional group in the molecule in

question is fairly large. (4) Acidity based on kinetic logic

can be applied not only to gas-solid reactions, but also to

liquid-solid reactions.

166. Kinetics and mechanism of the oxidation of aliphatic

aldehydes by sodium N-chloroarylsulfonamides in acid

solution.

K.K.Banerji.

Oxid.Commun.. 11(1-2), 15-26, 1988.

From: Chemical Abstracts, 111, 6697, 1989.
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Kinetics ar i mechanism of the oxidation of aliphatic

aldehydes to the corresponding carboxylic acids by sodium N-

chloroarylsulfonamides (N-chloroamines) are reported.

167. Biodeuteration : a novel method for the production of

deuterated lubricants.

D.J.Kyle, R.Gladue and P.Vail.

Lubr.Eng., 45(6), 355-359, 1989.

A method for preparing chemical precursors for the synthesis

of perdeuterated polyol ester lubricants by growing oil-

producing algae in medium containing 99% D2 0 i s presented.

166. Association of hydrophobic polymers in water and water-d2 :

fluorescence studies with (hydroxypropyl) cellulose.

F.M.Winnik.

J.Phys.Chem., 93(21), 7452-7457, 1989.

The effects of substituting D2O for H2O on the fluorescence

properties of the pyrene probe in aqueous solutions of

hydroxypropyl cellulose (1) and of pyrene-labeled (1) were

investigated as a function of temperature and added

surfactants. Significant solvent isotope effects were

observed.

169. Hydrogen in complex oxides with perovskite structure CaTiO3,

SrTiOs, BaTiO3, BaCeC>3. (Russian)

E.K.Shalkova, Yu.M.Bajkov, B.T.Melekh, T.A.Perevalova and
Yu.N.Filin.

Zhurnal Neorganicheskoj Khimii, 35(1), 262-263, Jan 1990.

Hydrogen is detected by means of isotopic exchange and

thermodesorption in CaTiO3, SrTiOs, BaTiOs and

BaCe(?3 crystals obtained by direct induction melting

technique.

170. Thermodynamics and kinetics of isotopic exchange in the

systems hydrogen-titanium and zirconium hydrides. (Russian)

Eh.P.Magomedbskov, B.M.Andreev and A.V.Korolev.

Zhurnal Fisicheskoj Khimii, 64(2), 434-439, Feb 1990.

Values of proton-tritium separation coefficients in tritium

microcontent area, constants of reaction rate of isotopic

exchange are obtained for titanium hydride - hydrogen system

within 296-663 K range and for zirconium hydride - hydrogen
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system within 573 - 773 K range. Values of enthalpies,

entropies and activation energies of isotopic exchange for

the given systems are estimated.

171. Isotope exchange reaction on lithium oxide.

K.Munakata and M.Nishikawa.

Journal of Nuclear Materials, 170(2), 187-192, Feb 1990.

In the present work, the isotope exchange reaction between

water adsorbed on Li2O pellets and hydrogen isotopes in

sweep gas is studied experimentally.

172. Study of T - H isotope exchange between % - H2O by

Pt - C - PTFE hydrophobic catalyst. (Chinese)

S.Mao, T.Yu, H.Li and W.Gao.

Journal of Nuclear and Radiochemistry, 12(2), 107 - 112,

Mar 1990.

The preparation of Pt-C-PTFE hydrophobic catalyst is

described.The experiments of T-H isotope exchange between H2

/ H2O by Pt-C-PTFE hydrophobic catalyst were carried out

at 30*C, 50 #C and 75#C respectively. The catalystic

activity at 50*C is optimum.

173. Homogeneous and heterogeneous metal-catalysed hydrogen

isotope exchange of nitrobenzene with tritium gas and

tritiated water.

J.L.Garnett, M.A.Long, C.Than and P.G.Williams.

Journal of the Chemical Society,Faraday Transactions, 86(5),

875-879, Mar 1990.

Hydrogen isotope exchange of nitrobenzene with tritium gas

and tritiated water is studied over heterogeneous and

homogeneous forms of platinum, palladium and nickel.Exchange

with water is facile where homogeneous platinum and

palladium salts are the catalysts but this is not the case

over heterogeneous forms of the metals.In contrast, exchange

with tritium gas is facile over heterogeneous platinum,

palladium and nickel.

174. Influence of deuterium on kinetics of methane isotope

exchange with surface deuteroxy groups of Pt/SiC>2 catalysts.

(Russian)

L.M.Musoyan and R.K.Aliev.
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Kinetika i Rataliz, 31(2), 487-489, Mar-Apr 1990.

Reaction of isotope methane exchange with surface deuteroxy

groups of 2 % Pt/SiC>2 catalyst was studied. It is shown that

preliminarily chemisorbed deuterium does not decelerate the

exchange reaction, but changes its mechanism. Activation

energy of exchange on clean surface is equal to 25 kJ/mol;it

grows in the presence of deuterium on the surface.

175. Synthesis of [11,11,12,12-2H4]progesterone for mass spectral

investigations of peripheral metabolism.

D.N.Kirk, C.Z.Smith and J.W.Honour.

Steroids. 55(5), 222-227, May 1990.

Hecogenin has been transformed into [11,11,12,12 -

2H4]progesterone via base - catalyzed isotope exchange

with D2O (at C-ll), carbenic decomposition of the 12-

tosylhydrazone formed by the use of [N,N,N*-2H3]toluene- p -

sulfonylhydrazine, and reduction with [2H2]diimide to give

[11,11,12,12-2H4]tigogenin, followed by standard degradation

of the spiroketal side chain and dehydrogenation in ring A.

176. Radioselective tritiation of acetanilide and para

substituted acetanilides.

K.Oohashi, T.Nakamura and Y.Aoyama.

Journal of Radioanalytical and Nuclear Chemistry, Letters,

145(1), 29-37, 2 May 1990.

Acetanilide and para-substituted acetanilides were tritiated

by heating with HTO in the presence of RhCl3.3H2O as a

catalyst in an N,N-dimethyIformamide solution at 105-107"C

for 18 h. Under such conditions, tritium introduced into the

anilide molecules was found at the adjacent ortho positions

to the acetamido group with virtually 100% regioselectivity.

177. New mechanism of multiple H/D-exchange in alkanes in the

presence of platinum (2) complexes. (Russian)

A.F.Shestakov.

Kinetika i Kataliz, 31(3), 586-591, May-Jun 1990.

A new mechanism of multiple H/D-exchange in alkanes in

solvent medium and in the presence of Pt(2) complexes,

including the stage of electrophilic attack by solvent

proton of Pt(2) alkyl complex , which ends in proton
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splitting off of alkyl group, has been suggested. Kinetic

consequences of the new mechanism correspond to experimental

data and they are free from contradictions characteristic of

the known mechanisms of multiple H/D-exchange.

178. Effect of ligands on H reversible D isotopic exchange rate
3+in Co complexes. (Russian)

T.Sh.Kapanadze, M.A.Ehlerdashvili, N.G.Taganov, S.G.Ehntelis

and Yu.A.Buslaev.

Zhurnal Neorganicheskoj Khimii, 35(7), 1724-1728, Jul 1990.
59

8/ the method of Co NMR the isotopic H reversible

D exchange in the complexes (Co(^3)5 NO2>2+

and (Co(Q)3) in D2O (where Q - cysteine and

cystamine) has been studied. The rates of isotopic exchange

reactions are compared , on the basis the change in the
3+

strength of cobalt-nitrogen bonds in different Co

compounds is discussed.

179. Experimental and analytical studies on chromatography of

hydrogen - deuterium mixtures with vanadium particle fixed -

bed.

S.Fukada, T.Yamasaki, H.Matsuo and N.Mitsuishi.

Journal of Nuclear Science and Technology Tokyo, 27(7), 642-

650, Jul 1990.

The exchange chromatography of hydrogen and deuterium in a

vanadium particle bed was experimentally and analytically

studied for the isotope separation with small scale

facilities.A simplified calculation method using a numerical

technique of the inverse Laplace transform was also applied

for the analysis of the chromatography with a pulse or step

change of a deuterium concentration at the inlet of the bed.

From the experiment, it was found that the apparent exchange

reaction rate on surfaces controls the overall mass transfer

and the tortuosity factor in the bed is about 2.

180. Synthesis of trideuteromethy1-3(5) pyrazoles.

G.Y.Iranzo and J.Elguero.
Journal of Labelled Compounds and Radiopharmaceuticals,
28(8), 967-970, Aug 1990.
The synthesis of 3,5- bis(trideuteromethyl)pyrazole was
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achieved by reaction of perdeuterated acet.ylacet.one with

perdeuterat...d hydrazine hydrate. Some unsuccessful attempts

using alternative routes are also described.

181. Investigation of hydrogen exchange for deuterium and tritium

in alpha-aminoalkylphosphonous aoids. (Russian)

M.Yu.Pokrovskaya, V.V.Shumyantseva and E.A.Lesnik.

Izvestiya Akademii Nauk SSSR, Seriya Khimicheskaya, (no.9),

1966-1969, Sep 1990.

Kinetics of hydrogen isotopic exchange for deuterium in

alpha-aminoalkylphosphonous acids depending on pH using

PMR-spectroscopy is investigated. Tritium labelled alpha-

aminoalkylphosphonous acids have resulted from direct

hydrogen-tritium exchange between T£0 and hydrophosphoryl

compounds.

182. Estimation of hydrogen mobility in coal using a tritium

tracer method. Hydrogen exchange reaction of coal with

tritiated water.

T.Kabe, H.Takaoka, A.Ishihara and Y.Daita.

Chemistry Letters Tokyo, 1990(9), 1571-1574, Sep 1990.

The reaction of coal with tritiated water was investigated

under the coal liquefaction conditions to estimate the

mobility of hydrogen in coals. In the reaction of Wandoan

coal with tritiated water, the hydrogen exchange ratio of

coal increased with a rise in temperature and was 30% at

300'C and 3656 at 400"C respectively.

183. Kinetics and mechanism of isotopic exchange water-hydrogen

during hydrogen electrotransfer in cell with solid polymer

electrolyte. (Russian)

A.V.Morozov and M.B.Rozenkevich.

Zhurnal Fizicheskoj Khimii, 64(10), 2761-2766, Oct 1990.

Kinetics of isotopic (H/D) exchange between liquid water

and molecular hydrogen accompanying hydrogen electrotransfer

in cell with solid polymer electrolyte (MF-4SK membrane) is

investigated. It is shown,that such a cell is effective mass

exchange device to carry out isotopic exchange within water-

hydrogen system, process mechanism is studied.
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184. A new technique of ion beam tritium labelling. (Chinese)

N.Zhang, S.Sheng, F.Yao and others.

Nuclear Techniques, 13(10), 599-606, Oct 1990.

In this paper a new technique is reported for tritium

labelling of proteins,peptides and other nonvolatile organic

compounds. A tritium ion beam is accelerated to bombard

solid sample target for producing tritium exchange with

hydrogen. This method has been applied to tritiate soybean

trypsin inhibitor, ribonuclease A, elastin, pachyman etc.

185. Hydrogen isotope equilibration of HD on MgO below room

temperature.

T.Ito, N.Tominaga,T.Tashiro,K.Toi,I.Ikemoto and H.Kobayashi.

Bulletin of the Chemical Society of Japan, 63(10), 3016 -

3018, Oct 1990.

MgO pretreated at ca. 823 K in vacuo showed the highest

catalytic activity for an isotope equilibration reaction,2HD

= H2 + D2 , at 195 K.

186. Kinetics of liquid-phase catalytic heterogeneous protium-

tritium isotope exchange with participation of gaseous

hydrogen. Communication 3. Carbohydrates. (Russian)

G.P.Akulov, E.V.Snetkova, V.G.Kayumov and Yu.L.Kaminskij.

Zhurnal Obshchej Khimii, 60(11), 2519-2523, Nov 1990.

Reaction rate constants of catalytic (PdO/BaSO4 (AI2O3)

catalyst) heterogeneous protium - tritium isotopic exchange
3

D - [1- H] of carbohydrates and gaseous oxygen have
been measured. It is ascertained that the rate of isotopic

exchange depends on the nature of carbohydrate, catalyst,

buffer and medium acidity. The value of concentration of

carbohydrate acyclic forms plays the determining role in

the process.

187. Synthesis and enantiomeric resolution of tritiated (D,L)-3-

hydroxykynurenine.

J.R.Lever, K.A.Canella, C.L.Eastman and T.R.Guilarte.

Journal of Labelled Compounds and Radiopharmaceuticals ,

28(11), 1331-1339, Nov 1990.

The synthesis, purification and enantiomeric resolution of

tritiated(D,L)-3-hydroxykynurenine are described.Bromination
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of racemic 3-hydroxykynurenine, catalytic dehalotritiation

and purification by ion pair, reverse phase HPLC afforded

tritiated material of high radiochemical purity (99.8%)

and moderate specific radioactivity (3.64 Ci/mmol).

188. Studies of hydrogen-deuterium exchange on Mg2*Ii hydride.

K.Zmbov, R.Nikolic and M.Veljkovic, P: HJ45-1050.

Ed.: T.N.Veziroglu, Hydrogen energy progress 5678, Pergamon

Books Inc..Elmsford, NY (United States), 1594 pp., 1990.

CONF-900705, 1990.

In this paper separation of hydrogen and deuterium on

magnesium nickel hydride was investigated by mass

spectrometric analysis of the desorbed gas. Enrichment of

deuterium was followed in the temperature intervals where

structural and chemical composition changes were observed

from previous DSC measurements and from pressure-temperature

- composition relations. Hydrogen / deuterium ratio was also

followed as a function of time during isothermal desorption

at various temperature.

189. Pd - catalyzed deuterium exchange on octa(silsesquioxane)

HgSisOi2 to DgSigO^- (German)
H.Buergy and G.Calzaferri.

Helvetica Chimica Acta, 73(3), 698-699, 1990.

Deuterium exchange on octa(silsesquioxane) HgSigOj^

to DgSi8Oi2 catalyzed by palladium on carbon is reported.

190. Protium - tritium isotopic exchange in aqueous solutions of
3

[1- H]carbohydrates. (Russian)
E.V.Snetkova, G.P.Akulov and Yu.L.Kaminskij.

Radiokhimiya, 32(4), 96-99, 1990.

Rate constants of homogeneous isotopic exchange of D -

[l-3H]ribose, D-[1-3H]glucose, D-U-3HJgalactose, D-
'j 3

[1-'H]glucosamine, D-[l- H]galactosamine with water in pH

range from 2 to 10 have been measured. The value of kinetic

isotopic effect for the process of isotopic exchange with

deuterated water is ascertained.
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191. H/D isotopic exchange between hydrogen and water vapour on

Ni/Cr2C>3 / ThO2 catalysts.

F.Abou-El-Nour,N.Belacy,M.Abdel-Khalik,T.Khalil and H.F.Aly.

Isotopenpraxis, 26(11), 529-531, 1990.

A series of Ni/Cr2O3 /ThOg catalysts were prepared by

the co-precipitation technique.The amount of Ni was 70 to 90

mol%, while that of Cr£O3 was 0 to 20 raol% and that of

ThC>2 ranges from 0 to 30 mol% . The total surface area,

total pore volume and pore radius of the catalysts were

calculated from nitrogen adsorption on their surfaces at

77 K and application of the BET-equation.

192. Nickel /chromium oxide / zirconium oxide catalysts for

hydrogen/deuterium isotopic exchange.

M.M.Abdel - Badei, A.El - Sharkawi, M.Abdel - Khalik, and

F.Abou-El-Nour.

Isotopenpraxis, 26(7), 336-338, 1990.

Several nickel/chromium oxide/zirconium oxide catalysts of

different composition were prepared by the

coprecipitation technique. The liquid phase activity of

these catalysts were followed using the hydrogen peroxide

decomposition on their surfaces at different temperatures.

The surface characteristics of the examined catalysts were

followed by appllying the BET method. The results were

discussed and lead to the required catalyst composition

which resists the water condensation on its surface during

operation and has relatively high activity in the vapour

phase H / D isotopic exchange reaction between hydrogen and

water.

193. Selectively tritiated primary alcohols.

L.Leseticky, K.Sedlak and B.Fiser.

Radio!sotopy, 31(4), 163-169, 1990.

A procedure is suggested for the preparation of aliphatic

primary alcohols selectively tritiated in the alpha

position. Tritium donor is HTO; out of the catalysts

tested, dichlorotris(triphenylphosphine)ruthenium(VI) gave

the best results. The isotopic exchange can be performed

over the temperature region of 130-200»C.
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194. Tritium isotope labelling of organic compounds catalysed by

platinum and palladium loaded microporous aluminophosphates.

T.Chit and M.A.Long, P:13.

Australian Inst. of Nuclear Science and Engineering, Lucas

Heights (Australia) , 15th AINSE radiation chemistry

conference,5-7 November,1990: conference handbook (programme,

abstracts and general information), 57 pp., 1990.

195. Liquid phase kinetic and thermodynamic studies on promoted

nickel catalysts used for H/D exchange.

M.M.Abdel-Badei, A.El-Sharkawy, N.Belacy and F.Abou-El-Nour.

Isotopenpraxis, 26(11), 532-534, 1990.

The present study deals with the thermodynamic and kinetic

behaviour of a simple liquid phase reaction on the surface

of nickel catalyst promoted with zirconium oxide used for

the H / D exchange. The reaction rate constant,the increase

in Gibb's free energy,the enthalpy,the entropy of activation

and the energy of activation were calculated.

196. The enthalpy of the isotope-exchange reaction: H£0 + D2O

= 2HDO at temperatures to 673 K and at pressures to 40 MPa.

J.M.Simonson.

Journal of Chemical Thermodynamics, 22(8), 739-749, 1990.

The enthalpy of mixing of left brace(l-x)H20 + XD2O right

brace was measured at temperatures from 310 K to 673 K at

pressures from 7 MPa to 37 MPa with flow calorimeter.

Thermodynamic quantities for the isotope-exchange reaction:

H2O + D2O = 2HDO were calculated from these results,

assuming ideal mixing of the products and reactants.

197. Chemical and ensymatic approaches for C-labelled

octopamine synthesis using hydrogen [ CJcyanide.

M.Maeda, Y.Koga, T.Fukumura and M.Kojima, P: 407-408.

Ed.: W.C.Eckelman, E.R.Squibb and Sons, Inc., New

Brunswick, NJ (United States), Squibb Inst. for Medical

Research , Eighth international symposium on

radiopharmaceutical chemistry, Abstracts: Final report,

458 pp., 1990.

CONF-9006363-Absts, 1990.
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p- and m- [ CJOctopamine have been synthesized from

H[ C]CN in two-step sequence. Both chemical and enzymatic

procedures have been used for the production of

C lC]cyanohydrin intermediates as the key step. The

enantiomeric composition of the labelled products obtained

through the enzymatic process was assayed by

analytical HPLC.

198. Acid-catalyzed isomerization and deuterium exchange of

rhenium alkene complexes via in - place rotation of an

agostic aIky1rhenium cation.

C.P.Casey and C.S.Yi.

Organometallies, 10(1), 33-35, Jan 1991.

C5H5 (CO)2 Be(cis-CH3 CH = CHCH3) (1)

isomerized to a 45 : 55 equilibrium mixture of 1

and C5H5 (CO)2 Re(trans-CH3 CH = CHCH3) (2)

upon treatment with CF3 CO2 H in CH2CI2. In the

isomerization of 1 by CF3 CO2D, the initially formed 2

was monodeuterated at the vinyl position.

Treatment of C5H5(CO)2 Re(CH2 = CHCH0CH3) (3)

•with CF3CO2D led only to deuterium exchange of the

vinyl hydrogens ; no formation of 1 or 2 was observed and

these data are consistent with a mechanism involving agostic

rhenium alkyl complex that undergo in-place rotation and

deprotonation much more rapidly than formation of a free

alkylrhenium intermediate.

199. H NMR study of deuteroexchange in styrene under the

conditions of hydrocarboxylation catalyzed by palladium

complexes. (Russian)

Yu.G.Noskov, N.A.Novikov, M.I.Terekhova and Eh.S.Petrov.

Kinetika i Kataliz, 32(2), 331-335, Mar-Apr 1991.

By the method of deuteroexchange in the process of styrene

hydrocarboxylation,catalyzed by the complex PdCl2(Ph3P)2

(110*,carbon oxide pressure 2.0 MPa)it has been ascertained

that terminal protons of unreacted substrate are to a

noticeable extent replaced by deuterium,whereas no exchange

of protons in alpha - position as to phenyl group is
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observed. Decrease of pressure and introduction of SnCl2

leads to proton exchange in both carbon atoms of vinyl group

of styrene.

200. Preparation of 4-phenylbutyric [2.3-2H2J-,[4,4-
2H2]-,

[2,3,4,4- £ H 4 ] - , and [2,2,3,3,4,4-
 2 H 6 ] - acids

by use of crossed Kolbe electrolysis as a key reaction.

M.Tashiro, H.Tsuzuki, H.Goto,S.Ogasahara and S.Mataka.

Journal of Labelled Compounds and Radiopharmaceuticals,

29(4), 475-484, Apr 1991.
o

The four deuteriated 4-phenylbutyric [2,3- H2]-.
[4,4- 2 H 2 ] - , [2,3,4,4-2H4]-, and

2
[2,2,3,3,4,4- Hg]-acids have been synthesized in high

isotopic purity by utilizing crossed Kolbe electrolysis of

methyl hydrogen [2HO], [2,3- 2H2 3 and

[2,2,3,3-*'H4]-succinates and phenyl acetic [ Ho]
2

-and [ H2]- acids as a key reaction.

201. Isotopic exchange during derivatization of platelet

activating factor for gas chromatography-mass spectrometry.

P.E.Haroldsen, S.J.Gaskell, S.T.Weintraub and R.N.Pinckard.

Journal of Lipid Research, 32(4), 723-729, Apr 1991.

202. Manufacturing radioisotopes.

G.Logan.

[Australian Nuclear Science and Technology Organisation,

Lucas Heights (Australia).]

ANSTO Technology, (no.12), 12-13, Apr 1991.

Short communication.

203. Chemically induced dynamic electron polarization study of

the rates of hydrogen abstraction reactions of carbonyls.

Position dependence and deuterium effect.
K.Tominaga, S.Yamauchi and N.Hirota.

Journal of Physical Chemistry, 95(9), 3671-3676, 2 May 1991.

Using time-resolved EPR.the hydrogen abstraction reaction of

carbonyls, especially acetone,with alkanes and 2-propanol to

examine the position and type dependence of the reaction and

the reaction mechanism is investigated.
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204. Effects of hydration.. on reactions of : o" (H2O)n (n=0-2).

2. Reactions with H2 and D2.

A.A.Viggiano, R.A.Morris, C.A.Deakyne, F.Dale and

J.F.Paulson. K •

Journal of Physical Chemistry, 95(9), 3644-3647, 2 May 1991.

The rate constants for the reactions of 0 (H20)n (n=0-2)

with Ho and E>2 nave been measured as a function of

temperature. In addition, the dependences of the rate

constants on average center-of-mass kinetic energy (left-

angle KE c m right-angle) and the branching ratios for n=0

have been measured at several temperatures.

205. Synthesis and NMR-analysis of deuterated and tritiated

cyclooctyl acetic acid.

F.M.Kaspersen, I.H.G.Schlachter, C.W.Funke, G.N.Wagenaars

and J.R.Malieraa.

Journal of Labelled Compounds and Radiopharmaceuticals,

29(5), 613-616, May 1991.

Brief item.

206. Tritium incorporation in alpha-amino acids by isotope

exchange using high-temperature solid state catalysis.

Yu.A.Zolotarev, V.S.Kozic, D.A.Zaitsev, E.M.Dorokhova and

N.F.Myasqedov.

Journal of Labelled Compounds and Radiopharmaceuticals,

29(5),507-517, May 1991.

The synthesis of tritium-labelled amino acids through high -

temperature solid-state catalytic isotope exchange (HSCIE)

is presented. Under HSCIE, isotope exchange with gaseous

tritium was shown to proceed at all hydrogen atoms in the

molecules of solid organic compounds, which opens the

possibility of producing biologically active compounds

uniformly labelled with tritium at high molar activity.

2

207. Preparation of 4,4'-diaminodiphenylmethane - ( H4)

for use as internal standard in the quantification of 4,4'-

diaminodiphenylmethane.

M.Natangelo, R.Bagnati, R.Fanelli, E.Benfenati, M.Gavinelli

and C.Ulbricht.
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Journal of Labelled Compounds and Radiopharmaceuticals,

29(6), 725-728, Jun 1991.

A simple method has been developed for the synthesis of
2

4,4'- diaminodiphenylmethane - ( H4) for analytical

purposes in gas chromatography - negative ion chemical

ionization mass spectrometry (GC-NICIMS). It consists in

a proton-deuterium exchange reaction of the diamine using

deutero - hydrochloric acid in deuterated methanol. The

reaction was conducted at 60°C.

208. Preliminary study of isotopic methanes analysis by laser

Raman spectroscopy for in-situ measurement at fusion fuel

gas processing.

T.Uda, K.Okuno, S.Ohira and Y.Naruse.

Journal of Nuclear Science and Technology Tokyo, 28(7),

618-626, Jul 1991.

Application of laser Raman spectroscopy for fusion fuel gas

processing was studied by measuring isotopic methanes

exchanged with hydrogen isotopes, which are considered to

be major impurities in the processing. For experimental

gases, isotopically equilibrated deuterium and methane were

prepared in the presence of solid catalyst.

209. Catalytic properties and surface composition of films,

spray - coated in vacuum using dysprosium with copper

intermatallic compounds. (Russian)

K.N.Zhavoronkova and 0.A.Boeva.

Zhurnal Neorganicheskoj Khimii, 36(8), 2001-2009, Aug 1991.

Specific catalytic (K a p e c #) activity of films spray -

coated in vacuum using DyCu, DyCu2 and DyCug

intermetallic compounds (IMC) is studied. H2 ~Dg

exchange within -196 up to -50° C range serves as model

reaction.Peculiarities of film catalytic behaviour depending

on composition of evaporated specimen and on conditions

of condensation are considered.

210. Determination of the stereochemistry of tritium label in

sulbactam obtained by isotope exchange of penicillanic acid

(R)-sulphoxide benzyl ester.

C.L.Gibson, J.R.Jones, A.P.Sharratt and R.H.Liss.
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• Journal of Labelled Compounds and Radiopharmaceuticals,

29(8), 875-682, Aug 1991.

Sulbactam, a beta-lactamase inhibitor, has been prepared in

tritiated ( 170 mCi mrool"1 ) form by the highly

stereospecific isotope exchange procedure involving

penicillanic acid ( R ) - sulphoxide benzyl ester . The

stereochemistry of the tritiation has been established by
3 1

H n.m.r. in conjunction with a H NOESY spectrum

of sulbactam.

211. Comparison of hydrogen isotope exchange reactions between

HTO vapor and the sodium salts of o-,m-, and p-aminobenzoic

acid. (Japanese)

M.Okada, H.Imaizumi and T.Itoh.

Nippon-Kagaku-Kaishi, 1991(8), 1143-1145, Aug 1991.

Hydrogen isotope exchange reaction between HTO vapor and one

of the sodium salts of o-, m-, and p-aminobenzoic acid

( solid ) was observed at 50 approx. 80°C and the followings

have been clarified:1) The acidity of aromatic amines can be

expressed in terms of the acidity based on kinetic logic. 2)

The reactivity of aromatic amine is strongly affected by

both I-effect and R-effect. 3) It can be deduced that

aromatic amines are more reactive than aliphatic amines.

212. Regioselective tritiation of benzoic acid and its alkali

metal salts. The action of benzoate ions.

K.Oohashi and Y.Soutome.

Journal of Radioanalytical and Nuclear Chemistry, Letters,

155(1), 85-73, 2 Sep 1991.

Benzoic acid, lithium benzoate, and sodium benzoate were

tritiated with virtually 100X regioselectivity in the ortho-

positions by the T-for-H exchange reaction with HTO in the

presence of Rb.Cl3.3H2O. Methyl benzoate was essentialy

inactive in the present reaction.

213. Tritium labelled nucleotides: Heterogeneous metal catalyzed

exchange labelling of ATP with tritium gas.

D.K.Jaiswal. H.Morimoto, P.G.Williams and D.E.Wemmer.

[4.International symposium on the synthesis and applications
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of isotopes and isotopically labeled compounds, Toronto

(Canada), 3 Sep 1991.]

LBL—31313, 7 pp., Sep 1991.

Adenosine 5' triphosphate (ATF) in aqueous solution has been

labeled by exchange with tritium gas in the presence of

palladium oxide catalyst. Comparison with the experiments

using Pd / BaSC>4 as the catalyst shows that the obtained

product has higher specific activity and improved chemical
3

purity. H NMR spectroscopy of the tritiated ATP shows
labelling in both the C-8 and C-2 positions, and the integral

ratio of these positions was found to vary from 3:1 to 1:1

under different reaction conditions.

214. Tritiation methods and tritium NMR spectroscopy.

D.K.Jaiswal.H.Morimoto, M.Salijoughian and P.G.Williams.

[4. International Symposium on the Synthesis and

Applications of Isotopes and Isotopically Labelled

Compounds, Toronto, ON (Canada), 3 Sep 1991.J Lawrence

Berkeley Lab., CA (United States).

LBL-31312, 6 pp., Sep 1991.

The authors have used a simple process for the production of

highly tritiated water and characterized the product species

by *H and H NMR spectroscopy. The water is readily

manipulated and used in subsequent reactions either as T2O,

CH3COOT or CF3COOT. Development of tritiated diimide has

progressed to the point where cis-hydrogenated products at

1-20 Ci/mmole S.A. are possible. Tri-n-butyl tin tritide has

been produced at >95% tritium content and well characterized

by multinuclear NMR techniques.

215. Use of 2 - dimethylaminopyridine in tritium and deuterium

exchange reactions.

G.N.Reddy.C.J.Soares, M.J.Kurth and H.J.Segall.

Journal of Labelled Compounds and Radiopharmaceuticals,

29(11), 1257-1260, Nov 1991.

Advantages of 2 - dimethylaminopyridine as a base in isotope

exchange reactions that occur via formation are described

for the preparation of deuterium and tritium labeled

hexanal.
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216. The introduction of tritium in lactose and saccharose by

isotope exchange with gaseous tritium. (Russian)

G.P.Akulov, E.V.Snetkova, Yu.L.Kaminskij, B.K.Kudelin and

V.L.Efimova.

Radiokhimiya, 33(1), 74-75, 1991.

Methods for conducting reactions of catalytic protiua -

tritium isotopic exchange with gaseous tritium were

developed in order to synthesize tritium labelled lactose

and saccharose. The yield was equal to 50 - 60 % and

radiochemical purity approximately 95%.

217. Study of kinetics of deuterium isotopic exchange between

methanol or ethanol and diphenylphosphine using H NMR.

(Polish)

A.Wawer. P:322-326.

Proceedings of 19. National seminar on nuclear magnetic

resonance and its applications,Institute of Nuclear Physics.

Cracow,(Poland), 2-3 December 1986, 395 pp., 1987.

From : Atomindex, 22, 88097, 1991.

The results on kinetics of deuterium isotopic exchange

between CH3OD or C2H5OD and (CgHs^PH

in two - element systems and tetrachlorethylene solvent

are presented.
14

218. C and tritium isotope effects and tritium isotopic

exchanges studies in oxidation reactions of labelled

propionates. (Polish)

M.Zielinski, P: 43-52.

[Institute of Physics and Nuclear Techniques,Cracow(Poland),

Development and application of isotopic methods in

engineering and technology, Measurement methods, Proceedings

of the Polish symposium,11-14 September 1985], 94 pp., 1986.

From: Atomindex, 22, 41834, 1991.
14

C and tritium kinetic isotope effect in the

oxidation of the propionate labelled with tritium in alpha

position, with permanganate and manganate in water solutions

of sodium hydroxide as well as the tritium isotopic exchange

between the propionate tritiated in alpha position and water

solutions of NaOH are studied.
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219. Comparison of monohydrogenphosphates in reactivity observed

with hydrogen-isotope exchange in a liquid-solid system.

M.Okada, H.Imaizumi and Y.Goto.
Radiochimica Acta, 55(1), 51-54, 1991.

Hydrogen-isotope exchange reaction (liquid-solid reaction)

between ethanol and a monohydrogenphosphate (solid) labeled

with tritium has been observed to reveal the effect of the

metal ion contained in monohydrogenphosphate on the

reactivity of the salt. By comparing the results obtained in

this work with those obtained previously ( gas - solid

reaction), the following three facts have been confirmed.(1)

Both the rate constant of monohydrogenphosphate and its

temperature dependence are large when electronegativity of

the metallic element in the salt is large. (2) The rate

constant observed for liquid - solid reaction of

monohydrogenphosphate (with OH group in ethanol) is 3 x 10

times that in gas-solid reaction. (3) When a reaction starts

and then proceeds too fast to be observed in a liquid -

liquid system, the reaction may be slowed down to an

experimentally observab] •i rate in a liquid-solid system or

in a gas-solid system.

220. Gamma radiolysis of toluene and deuterated toluenes: Pt. 1.

Isotopic exchange.

N.H.Sagert, R.MacFarlane and W.Kremers.

Radiation Physics and Chemistry, 38(4), 407-411, 1991.

The gamma radiolysis of liquid toluene and toluene-ds

was studied at 50° C. For toluene, product yields were

0.14 molecules of hydrogen, 0.006 of methane, 0.090 of

biphenyl and 0.9 of ''polymer'' for each 100 eV absorbed. For

toluene-ds, these yields are lower by a factor of two to

three.

221. Measurement of in vivo cholesterol synthesis from deuterium

oxide : a rapid procedure for the isolation, combustion and

isotopic assay of erythrocyte cholesterol.

W.W.Wong, D.L.Hachey. A.Feste, J.Leggitt, L.L.Clarke,

W.G.Pond and P.D.Klein.

J.LipidRes., 32(6), 1049-1056, 1991.

225



A rapid preparative - scale HPLC purification of erythrocyte

free cholesterol was developed for measurements of in vivo

cholesterol synthesis from D2O.

222. Hydrogen water deuterium exchange studies on palladium on

activated charcoal hydrophobic catalyst.

K.Dubey, N.L.Malaikar and C.K.Pushpangathan.

National symposium on heavy water technology held at Bombay

during 3-5 April 1989, Bhabha Atomic Research Centre,Bombay

(India),Preprints volume: 9700548. Preprint No.CA-20, 7 pp.,

Apr 1989.

From: Atomindex, 22, 62685, 1991.

Studies have been carried out using active Pd as catalyst

for H2 -H2O exchange and it is observed that: (l)at metal

concentration of 0.3%, Pd shows the optimum catalytic

activity, (2)a highly active Pd is found to have a half life

of 5 minutes and (3)addition of a-alumina enhances the

catalytic activity.

223. The introduction of tritium label into natural and modified

prostaglandins.

V.P.Shevchenko, V.V.Bezuglov, I.Y.Nagayev and N.F.Myasoadov,

P: 561-564.

Eds.: T.A.Bailie and J.R.Jones, Proceedings of the Third

international symposium, Synthesis and applications of

isotopically labelled compounds 1968, Innsbruck, Austria,

17-21 July 1988, Elsevier,Amsterdam (Netherlands), 860 pp.,

1989.

From: Atomindex, 22, 49788, 1991.

. Studies on the role of the nature of both heterogeneous

catalysts and the solvent on the reduction selectively of

5,6-double bonds showed that the largest yield could be

obtained by using the Lindlar catalyst and ethyl acetate.

The use of different isotopes of hydrogen in the protium-

deuterium-tritium • series markedly decreased the

hydrogenation reaction rate, but the selectivity of the

process practically remained unaltered. Homogeneous

catalysts were also used in the production of natural

tritium-labelled prostaglandins and of their fluorine and
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deoxy analogues. The label was introduced by selective

hydrogenation in the presence of (Ph3P>3 RhCl and dioxane

as solvent.

224. Stable isotope-labeled vitamin D, metabolites and chemical

analogs: Synthesis and use in mass spectrometric studies.

R.D.Coldwell, D.J.Trafford, M.J.Varley, D.N.Kirk and

H.L.Makin.

Steroids, 55(10), 418-432,Oct 1990.

From: Atomindex, 22, 46664, 1&91.

Methods for the measurement of vitamin D and its metabolites

using stable isotope-labeled internal standards and mass

spectrometry are reviewed. The synthesis of both labeled and

unlabeled standards is illustrated, and details of the

synthesis of (26,26,27,27,27(-2)H5)-25,26-dihydroxyvitamin

D3 and (28,28,28(-2)H3)-24,25-dihydroxyvitamin D2 are given.

The use of in vitro biologic systems for the production of

further metabolites of deuterated 25-hydroxyvitamin D3 is

discussed.

225. The synthesis of tritium-labelled alanine by solid-state

catalytic react ions.

Yu.A.Zolotarev, V.S.Kosik, E.M.Dorokhova, V.Yu.Tatur,

S.G.Rozenberg and N.F.Myasoedov.

Journal of Labelled Compounds and Radiopharmaceuticals,31(1),

71-75, Jan 1992.

The solid - state catalytic hydrogenation of unsaturated

precursor compound and the high - temperature solid - state

catalytic isotope exchange (HSCIE) showed that the total

incorporation of isotope and its distribution between the

alpha - and beta - positions of the alanine molecule can be

modified by changing the temperature of solid state

reactions. Tritium incorporation at high - temperatures

proceeds in a manner which retains the configuration of the
3

asymmetric alpha - carbon atom. H NMR analysis of
tritiated isotopomers was used for the investigation of

solid - state reactions. The HSCIE reaction proceeds

selectively at 140° C and only part of the molecules is in
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the tritium spillover reaction zone. At 220° C HSCIE

proceeds evenly along the whole mass to give uniformly

labelled alanine.

.226. Fabrication of deuter.ated--tritiated polystyrene shells for

laser fusion experiments by means of an isotope exchange

reaction.

M.Takagi, T.Norimatsu, T.Yamanaka and S.Nakai.

Journal of Vacuum Science and Technology, A.,Vacuum Surfaces

andFilms, 10(1), 239-242. Jan 1992.

Deuterated—tritiated polystyrene shells with a silicon

dopant for use in laser fusion experiments were fabricated

by means of an isotope exchange method. In order to increase

the isotope exchange rate, deuterated polystyrene shells in

a tritium atmosphere were exposed by ultraviolet radiation

from a mercury lamp. The isotope exchange rate with UV

irradiation was 230 times as fast as that without the

UV irradiation.

227. Catalytic exchange methods of hydrogen isotope labelling.

J.L.Garnett and M.A.Long, P:86-121.

Eds.: E.Buncel and J.B.Jones, Isotopes in the physical and

biomedical sciences, Volume 1, Labelled compounds, Part A,

Elsevier Science Pub. Co., Inc.,New York, NY(United States),

510 pp., 1987.

From: Atomindex, 23, 10672, 1992.

The selection of the particular catalytic method for a

specific labeling problem depends on the type of substrate,

the degree of labeling required and the desired distribution

of the isotope in the labeled compound. Single step labeling

procedures are preferred but rigorous purification of the

radiochemical may be necessary following some types of

catalytic exchange reactions which lead to the production

of some byproducts. This paper is confined largely to

developments in the field over the succeeding ten years.

228. Uniform and selective deuteration in two-dimensional NMR of

proteins.

D.M.LeMaster, P:243-266.

Eds.-* D.M.Engelman, C.R.Cantor and T.D.Pollard,Annual review
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of biophysics and biophysical chemistry, Volume 19, Annual

Reviews Inc., Palo Alto, CA (United States). 488 pp., 1990.

From: Atomindex, 23, 10669, 1992.

This paper reports on the practicality of isotopic labeling,

particularly deuteration, that has received considerable

impetus from advances in molecular biology, which have

allowed ready production of NMR quantities of labeled

proteins.

==== ** ==== ** ====
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SECTION III

ANALYSIS

Deuterium content determining in water phase of fluid

inclusions in Madan Galena. (Bulgarian)

N.B.Piperov, N.P.Penchev and I.K.Bonev.

Opredelyane Sydyrzhanieto na deuteriya vyv vodnata faza na

fluidnite vklyuchoniya v galeniti ot Madan, P: 43.

Sofia Univ. (Bulgaria), Khimicheski Fakultet. Anniversary

Scientific Session of Sofia University.Abstracts of reports.

Yubilejna nauchna sesiya na Sofijskiya Dniversitet.

Rezyuneta na dokladite. 112 pp., Oct 1979.

From Atomindex, B 11, 594632, 1981.

Published in summary form only.

The need for accurate deuterium analysis in a heavy water

plant and its achievement.

R.R.Singh and D.G.Pradhan. P: 97-101.

Proceedings of the seminar on mass spectrometry

applications and current trends, held at Bombay, March 20-

22, 1978.

Department of Atomic Energy, 1979.

Importance of Mass Spectrometer as an analatical tool for

deuterium analysis in heavy water plants is discussed.

Estimation of deuterium content in organic compounds by mass

spectrometric methods.

S.M.Dave and N.C.Goomer.

Proceedings of the seminar on mass spectrometry

applications and current trends, held at Bombay, March 20 -

22, 1978. Department of Atomic Energy, 1979.

New methods based on quantitative chemical conversion have

been developed and standardised for estimating deuterium

contents of the exchanging organic molecules by mass

spectrometry.

Mass spectrometric determination in water at natural levels.

P.E.Hartley.

Anal.Chem.. 52(13), 2232-2234, Nov 1980.
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The D/H ratio of natural water samples is obtained by

reducing the water to hydrogen using zinc or uranium and

then measuring the D/H of the hydrogen in a conventional

dual inlet dual collector mass spectrometer.

5. Determination of Deuterium / Hydrogen ratios in Natural

Waters by Fourier Transform Nuclear Magnetic Resonance

Spectrometry.

R.S.Tse, S.C.Wong and C.P.Yuen.

Anal.Chem., 52(14), 2445, Dec 1980.
18 16A method is described for the determination of 0 / 0 and

D/H rates in natural waters using standard commercial

instruments.

6. Spectrometric method for measuring the deuterium content in

deuterium enriched water. (German)

I.Dumke.

GSF - Ber. BT 577, 100 pp., 1980.

A sample preparation technique and a spectrometer are

described for the emission spectrometric determination of

deuterium in D - enriched water.

7. Measurement of atmospheric water vapor by cryogenic

collection.
D.H.Ehhalt, H.W.Paetz, W.Pollock, L.E.Heidt and R.Lueb.

Atmos.Water Vap.,[ Proc.Int.Workshop ], 303-314, 1979.

( Pub.1980)

Eds: A.Deepak, T.D.Wilkenson and L.H.Ruhnke, Academic : New

York, N.Y.

Cryogenic collection of water vapor and its subsequent

gravimetric or volumetric measurement in the lab. was used

to measure tropospheric and stratospheric water vapor

concentrations.

8. Isotope analysis of hydrogen - helium mixtures.

R.E.Ellefson, P: 240-244.

Proceedings : Tritium technology in fission, fusion and

isotopic applications, Comp: L.J.Wittenberg, La Grauge Part

II, American Nuclear Society, 1980.

A direct sampling method utilizing capillary sampling lines

is described.
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9. Process for measuring the activity of a radioactive aqueous

solution containing tritium. (German)

A.Samesh Abdel-Hadi.and W.Leifeld.

German (F.R.) patent document 2612893/C/Int.Cl.GOIT 1/167,

5 pp., 9 Apr 1981.

The tritiated water with or without Mo 99, Ce 144 or Am 241

activity is brought into contact with a sodium solution and

a piece of molecular sieve until an equilibrium condition is

. achieved. The piece of molecular sieve is then put in water

reduced with US and the beta and gamma activity is measured.

10. Measurement of heavy water concentration with a density

meter.

Y.Znoue, K.Tanaka and Y.Kasida.

Analyst, 106(1263). 609-619, June 1961.

A densitometric technique involving the use of a high

sensitivity density meter is described for the determination

of a wide range of deuterium concentrations in water.

11. Determination of deuterium in water by mass spectrometry

with metastable ions.

J.P.Schmit and G.Boulay.

Anal.Chem., 53(14), 2359-2361, Dec 1981.

The method is based on the capability of MS to retrace

parent ions. Because of the unsuitability of water for

direct analysis pure PrOH ( 7 1 - 2 3 - 8 ) was used as

substrate after exchange of its OH H with D in water. Use

of a calibration curve allows accurate determination ( error

< 1.5 % ) of deuterium in any samples from 0.05% to 100%.

12. Hydrogen isotope analysis by quadruple mass spectrometry.

R.E.Ellefson, H.E.Moddeman and H.F.Dylla.

J.Vac.Sci.Technol., 18(3), 1062-1067, 1981.

The analysis of isotopes of hydrogen (H,D,T) and helium
3 4(He, He) and selected impurities using a quadruple mass

spectrometer was investigated as a method of measuring the

purity of tritium gas for injection into the Tokamak Fusion

Test Reactor.
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13. Quantitative analysis of deuterium by gas chromatography.

(Japanese)

S.Isomura and H.Kaetsu.

Rikagaku Kenkyusho Hokoku, 57(1), 1-6, 1981.

HD and D2 in a hydrogen gas sample were separated from H2 by

using a column packed with molecularsieve 13 X and extra

pure H2 as carrier gas. Deuterium was determined by

comparison with eight standard samples and the error was <1%.

14. Separation of permanent gases in adsorption GC. (German)

M.Riederer.

Labor Frascis, 5 (7-8), 578, 580, 583-584, 1981.

A class of polymeric Shiff base-metal complex mols. has

structure and properties similar to molecular sieves. The

use of these polymers as solid stationary phases in

adsorption gas chromatography is described and several

previous difficult separation problems are given as

examples.

15. Vibrating probe density meter for determination of atom per

, cent deuterium in lithium deuteride mixtures.

L.A.Green, T.T.Adams and J.H.Hamilton.

Anal.Cham., 53(2), 243-245, 1981.

Atom % D in LiH / LiD mixture as determined from the

deuterium of a water - heavy water mixture is proportional

to the atom per cent D in the LiH / LiD sample.

16. Use of a method of two standards in the analysis of the

isotopic composition of hydrogen using the mass spectrometer

D - 1 with a three channel admission system. (Russian)

N.V.Jsaev and A.V.Yakubovaskii.

Issled.Prirod.Vod.Iaotop.Metodami M., 63-67, 1981.

From Ref.Zh.Khim., Abstr. No. 16 G 162, 1981.

Title only translated.

2

17. Development and application of a prototype (GC) HES

hyphenated apparatus.

W.L.Yu, Q.Y.Qu, K.H.Zeng and G.C.Wang.

Proc.Int.Symp.Capillary Chromatograph, 445-464, 4 , 1981.

Ed: R.E.Kaiser, Inst.Chromat.,Bad Duerkheim, Fed.Rep.Ger.

233



A prototype SG-1 class capillary gas chromatog - microwave
plasma emission spectrometry [(GC) MES] system was
developed for simultaneous determination of compounds
containing more than ten elements such asC, H, 0, N, S, P,
F, Cl, Br, T, D, and Hg.

18. Determination of the deuterium abundance in water using a CW
chemical deuterium fluoride laser.
M.Trautmann, K.W.Rothe, J.Wanner and H.Walther.
Appl.Phys., 24(1), 49-53. 1981.
The absorption of the radiation of a continuous wave DF
laser by HDO in water vapour is measured by means of a
nonresonant spectrophone ( optoacoustic detector). The
concentration of HDO in natural water samples is determined
with an accuracy of better than 10% but with appropriate
improvements it should be possible to achieve an accuracy of
better than IX.

19. Laser - extinction and high - resolution atmospheric
transmission measurements conducted at White Sands Missile
Range, New Mexico (USA), March 1979.
J.A.Dowling, S.T.Hanly, J.A.Curcio, C.O.Qott and M.A.Woytko.
Report 1980. NRL - 8446, 57 pp. From Gov.Rep.Announce.Index
(US), 81(8), 1695, 1981.
A deuterium fluoride laser and a high-resolution Fourier
transform spectrometer system were used to generate high
quality transmission spectra of the 6.4 Km path accurate to
± 3X in absolute transmission. Path integral values for
HDO, HgO, CH4 and N2O concentrations were derived from the
spectra and results of this analysis are described.

20. Catalytic tritiation studies using tritium NMR spectroscopy.
E.A.Evans, D.C.Warrell, J.A.Elvidge and J.R.Jones.
J.Radioanal.Chem., 64(1-2), 41-45, 1981.
The development of tritium nuclear magnetic resonance
spectroscopy makes it possible to determine the tritium
distribution in virtually any organic compound at the
millicurie level of radioactivity.
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21. Deuterium oxide.
Anon Annu.Book ASTM Stand., No:45, 724-728, 1981.
The method covers the measurement of the isotopic
composition of hydrogen in deuterium oxide which is
nominally 99.75 atom per cent deuterium, equal to D/(D+H) X
100.

22. Environmental isotopes in New Zealand hydrology. 2.Standards
measurements techniques and reporting of measurements for
Oxygen-18, deuterium and tritium in water.
J.R.Hulston, C.B.Taylor, C.L.Lyon, M.K.Stewart and M.A.Cox.
N.Z.J.Sci., 24(3-4), 313-322, 1981.
The present internationally adopted measurement scales and
standards for 0 / 0, D/H and T/H in environmental waters
are defined and explained. Present measurement techniques at
Inst.of Nucl.Sci., DSIR, Lower Hutt are summarized with
appropriate reference to earlier procedures.

23. Determination of deuterium in natural water and deuterium
contents in some natural water samples and liquid inclusions
from some mineral deposits in China. (Chinese)

R.Lin, K.Wei and Z.Wang.
Diquiu Huaxue, (4), 392-397, 1981.
Method and results of some natural water samples are given.

24. Determination of atom per cent deuterium in deuterium gas
using a vibrating - probe density meter.

T.W.Cole, L.A.Green and T.T.Adams.
Y - 2271, 14 pp., Feb 1982.
MF available from INIS. Available from NTIS, PC A02 / MF A01
as DE 82008313.

25. Gas chromatography of combustible gases such as hydrogen and
isotopic mixtures of hydrogen.
Japan Atomic Energy Research Institute Yanagimoto Mfg. Co.
Ltd., Japan.
Jpn.Kokai Tokkyo Koho, JP 82111440, ( Cl.G 01 N 27/16 ) ,
10 Jul 1982.
A catalytic combustion-type detector is used. The
combustible gas eluted from the chromatograph column is
combusted together with a combustion assisting gas in the
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presence of catalytic filament, the resistance of the
detector element is altered by the heat of reaction and the
unbalanced potential of the bridge circuit is output as an
elec.signal.

26. Infrared apparatus for hydrogen isotope ratio determination.
Toshiba Corp., Jpn.
Kokai Tokkyo Koho JP 82113352, ( C1.6 01 N 21/35 ). 3 pp.,
14 Jul 1982.

The isotopic ratio of a hydrogen gas mixture is determined
with an apparatus consisting of means for introducing, the
sample in a predetermined ratio with an 0 - containing
carrier gas, an oxidation catalyst, an IR cell, and an IR
spectrometer, the above gas mixture being maintained so that
the partial pressure of H2O in the gas leaving the catalytic
oxidizer is less than its saturation vapour pressure.

27. Atomic H and D concentrations and velocities measured with
harmonically generated hyman radiation.
R.W.Dreyfus, P.Bogen and H.Langer.
CONF - 820336 - AIP Conf.Proc, ISSN - 0094 - 243 X,
(No:90), 57-68, 1982.
A resonance fluorescence scattering system remotely senses
H- and D- atom concentrations in the greater than or equal

9 -3to 10 cm range in a tokamark. The Doppler broadening
measures temperatures down to 100*K.

28. The analysis of deuterium by mass apectrometry.
H.Berkenfeld.
Ceskoslovenska Akademic Ved. Prague.
Ceskoslovenska Spektroskopicka Spole cnost., VI*

Czechslovak spectroscopic conference Abstracts INIS -Inf -
7500 , 44 pp., (nd).
Published in summary form only.
From Atomindex, 23 : 710163, 1982.

29. Simple chromatographic separation of para- and ortho -
hydrogen and deuterium.
R.Stevenson and D.Stevenson.
J.Chromatogr., 234(1), 231-233, 1982.
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Alumina ( 2-32 mesh ) packed column was used and particular

care was taken to avoid the presence of ferromagnetic

impurity which might act as a catalyst on the spin isomers.

30. Use of stable isotopes in life science. II. Quantitative

analysis of deuterium and carbon-13 labelled compounds in

biological samples by gas chromatography - mass

spectrometry. (Japanese)

S.Baba.

Radio isotopes, 31(2), 119-126, 1982.

A review with six references.

31. Estimation of isotopic exchange parameters using constant

feed pans.

G.B.Allison and F.W.Leaney.

J.Hydrol., 55(1-4), 151-161, 1982.

The use of constant volume evaporation pans of sufficient

depth ( 50-100 mm) for establishing the isotopic

composition ( H and 0 ) of water evaporating from an

open water body eliminates the difficulties associated with

variations in meteorological conditions and gives "flux-

weighted" exchange parameters. The concentration of the feed

water can be modified to minimize the effect of any errors

in the exchange parameter.

32. Sulphur interference in the determination of hydrogen

concentration and stable isotopic composition in organic

matter.

R.V.Krishnamurthy and M.J.De Niro.

Anal.Chem., 54(1), 153-154, 1982.

Determination of stable hydrogen isotope ratios of organic

matter involves conversion of the hydrogen in a sample to

H2O followed by reduction of the H2O to hydrogen gas which

is then analyzed mass spectrometrically.

33. A precision mass spectrometer for studying hydrogen isotope

variations in natural water.

M.S.Murthy, B.S.Prahallada Rao, V.K.Handu, J.V.Satam and

M.L.Pandiyar.

Proc.Workshop Nucl.Tech.Hdrol., 1-8, 1980, (Pub.1982).

Department of Atomic Energy, Bombay, India.
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A double collector Mass Spectrometer for determining the D/H
3 +ratio in natural waters incorporates H compensation and

gives good reproducibility and accuracy.
34. Gas chromatographic measurements of hydrogen isotope

mixtures by using a catalytic oxidation - type detector.
H.Yoshida, K.Okuno and Y.Naruse.
J.Nucl.Sci.Technol., 19(7), 578-586, 1982.
Experiments using He as the carrier gas were successfully
performed for the separation of Dg - HD and H2 " HD - D2
mixtures. A column packed with molecular sieve 5A at 500°
was used to separate H from CO, CH4, C2Hg, and N and a
column packed with AI2O3 was used to separate the hydrogen
isotopes. The minimum detection limits were 0.4 - 0.9 uL
STP for these components.

35. Hydrogen isotope Mass-spectrometer evaluation progress.
Bimonthly Progress Report, July/Sept 1982.
P.Chastogner, H.L.Daves and W.B.Hess.

Aiken SC (USA), Savannah Siver Plant, D*u Pont de Nemours
(E.I) and Co., DPST - 82 - 86 - 45, 25 pp., 1982.
Microfilm available from INIS. Available from NTIS PC A
02/MF as DE 830120.

36. New Mass Spectrometer for hydrogen isotope analysis.
P.Chastangner, H.L.Daves and W.B.Hess.
Proc.Conf.Anal.Chem.Energy Technol., 153-160, 25 t h 1981,
(Pub.1982).
Ed: W.S.Lyon, Ann Arbor Sci: Ann Arbor, Mich.

Two advanced mass spectrometers for the accurate analysis of
mixtures of the hydrogen isotopes are being evaluated.

37. Heavy water vapour loss monitor incorporating a liquid phase
isotopic measurement.
N.H.Drewell and P.W.Reynolds, Pt. C., P: 6-12.
In : Proceedings, INIS - mf - 9526, 302 pp., 1982.
Ed: R.C.Oberth. Canadian Nuclear Society, Annual Conference,
9 June 1982, Royal Hotel, Toronto, Canada.
Also published as AECL - 7720.
A new heavy water vapour loss monitor of the condencing type
is described.
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38. Determination of deuterium in natural water using the

metallic uranium method. (Chinese)

J.Feng, T.Fan and Z.Jim.

Zhongguo Dizhi Kexueyuan Kuangchan Dizhi Yanjiuso Sokan, 5,

139-143, 1982.

Determinations of deuterium in tap water and deionized water

by the metallic uranium method showed a standard deviation

of ± 1%.

39. Nuclear - Physical methods of determining hydrogen and

oxygen isotopes in water. (Russian)

E.M.Filippov.

Deposited Doc, VINITI 2729 - 82, 28 pp., 1982.
17 18

Photoneutron methods of determining T, D, 0 and 0 in

water using radioisotope sources and electron accelerators

are described and their effectiveness is discussed.

40. Determination of deuterium oxide in water by reversed-phase

high-performance liquid chromatography.

K.Jinno.

Anal.Chem.Acta., 147, 393-395, 1 Mar 1983.

Refractive index detection allows >0.1% D2O to be determined

in a few microliters of enriched water. Pure water is used

as the mobile phase.

41. Analysis of hydrogen and deuterium by secondary ion mass

spectrometry as applied to fusion technology.
C.W.Magee.
J.Vac.Sci.Technol.. A, 1(2), 901-906, 1 Apr 1983.

42. Spectrophotometric method for the estimation of water in

deuterium oxide (D2O).

S.Bhatia and S.S.Singh.

J.Indian Inst.Sci., 64(8), 241-243, Aug 1983.

Short note.

43. A development of distribution apparatus for gaseous tritium

standard sources. (Japanese)

M.Yoshida, K.Bingo, T.Chida. K.Kawasaki and A.Mihara.

Hoken Butsuri, 18(3), 217-223, Sep 1983.
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A distribution apparatus has been developed for preparing

the gaseous tritium standard sources in ampoules suitable

for calibration of gas monitors.

44. Preparation of gas chromatographic column for separation of

hydrogen isotopes and its application to analysis of

commercially available tritium gas.

M.Saeki, T.Hirabayashi, Y.Aratono, T.Hasegawa and

E.Tachikawa.

J.Nucl.Sci.Technol. (Tokyo), 20(9), 762-768, Sep 1983.

Preparation and separation procedures of chromatographic

column for hydrogen isotope separation have been examined.

The technique has been applied to analysing commercially

available tritium gas.

45. Isotope determination by mass spectrometry.

J.P.Schmit.

GB patent document, 2120007/A/., ( Int.Cl.G 01 n 27/62 ),

16pp., 23 Nov 1983.

Details of determining the absolute value of a given

isotopic ratio of an unknown sample and/or the difference

of isotope content between an unknown sample and a reference
18sample are given. 0 is also included among others.

46. Analytical techniques for 1 80, 2H and 1 3C analyses in

organic matter. (Spanish)

C.R.Aravena.

Nucleotecnica, 3(5), 36-44, Nov 1983.

Analytical techniques have been assembled and tested for
18 2 13
0, H and C analyses in organic matter. The observed

reproducibility of these analytical methods were +0.1% for
13C, +0.5% (Kittenberg and Ponticorvo) and -1-0.2% (Pyrolisis

method) for 1 80 and +2% for 2H.

47. The new standards for the mass spectroscopic determination

of the isotopic abundance of hydrogen, carbon and oxygen in

the range of natural abundance.

M.Herrmann and H.Gerstenberger, P:66.

Zfl - Mitt -80, 158 pp., Nov 1983.

Published in summary form only.
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48. Analysis of tritiated water vapour by nonvolatile liquid

scintillant sorbent.

T.Kato.

Int.J.Appl.Radiat.Isot., 34(12), 1593-1595, Dec 1983.

49. Monitoring of tritium in nuclear power plants and in the

observable range. (Russian)

I.R.Nurislamov, L.P.Kham'yanov and V.F.Panichkin.

At.Elektr.Stn., 5, 237-240, 1983.

50. Quantitative analysis of deuterium in water by gas

chromatography. (Japanese)

S.Isomura.

Rikagaku Kenkyusho Hokoku, 59(1&2), 58-64, 1983.

51. Study of mass spectrometric analysis of heavy water.

(Chinese)

J.Yu, B.Ni and Q.Zhang.

Kexue Tongbao, 28(7), 405-407, 1983.

The deuterium content in heavy water samples was determined

by using a mass spectrometer. The deuterium gas was brought

into equilibrium with the heavy water samples in the

presence of Pt wire (at 1000 K) or PtC«2 (at room temp.) as

catalyst. An accuracy of ± 0.0003 at. % D was obtained.

52. A cobalt-59 nuclear magnetic resonance reagent for the

determination of hydrogen / deuterium ratios.

J.G.Russell and R.G.Bryant.

Anal.Chim.Acta, 151(1), 227-229, 1983.
59

The very large chemical shift range provided by Co NMR

yields different lines for each of the 19 species in the
3+

series of complexes ranging from Co(NH3)g through
3*4*

Co(NI>3)g . At equilibrium the relative intensities of these

lines provide a direct determination of the isotope

composition of the solvent with respect to proton

deuterium ratios.

53. Advanced mass spectrometer for hydrogen isotope analysis.

P.Chastagner, H.L.Daves and W.B.Hess.

Int.J.Mass Spectron.Jon.Phys., 48, 353-356, 1983.

Two advanced mass spectrometers were evaluated - 1) double

focusing instrument with a resolution of 2000 at mass 4, 2)
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stigmatic focusing instrument with exceptionally high
intensities for high signal to noise ratios. Both
instruments are computer controlled. A containment facility
permits testing with tritium mixtures.

54. Double comparison method for mass spectrometric
determination of hydrogen isotopic abundances.

D.A.Schooller, D.W.Peterson and J.M.Hayes.
Anal.Chem., 55(6), 627-832, 1983.
Hydrogen isotope ratio analysis is subject to interference
from H3 .Precision of the analysis can be improved through
the use of a double-comparison technique employing a second
reference gas.

55. Wall and memory effects in the falling drop method for
analysing heavy water. (Chinese)
S.Wang and Q.Zhang.
Huaxue Tongbao, (9). 17-18, 1983.

56. Tritium gas standards in deuterium.
S.K.Malhotra. V.B.Nagvenkar, M.S.Krishnan and H.K.Sadhukhan.
Proc.Nucl.Chem.Radiochem.Symp., 772-774. 1981, (Pub.1983).
A simple reproducible method is described for preparing
accurate and reliable T standard in deuterium, employing the
isotopic exchange reaction between DTO (liquid) and D (gas)
over a highly efficient hydrophobic catalyst (Pt - C).

57. Study on the falling drop method for analysis of heavy
water. (Chinese)
Z.Wang and Q.Zhang.
Huaxue Tongbao, (9), 18-19, 1983.
An a-Chloronaphthalene - Bu-benzoate mixture was employed as

the medium. Deuterium was determined with an error of ± 0.04
atom percent D.

58. A temperature - pressure float method for the analysis of
heavy water. (Chinese)
H.Huang and Q.Zhang.
Huaxue Tongbao, (8), 12-13, 1983.
In the temperature float method upto 1 at.X D can be
determined but the method requires four temperature
equilibration steps and is time consuming. The pressure
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float method requires only one temperature equilibration

step but upto 0.4 at.% D can be determined. By combining the

two methods a new temperature - pressure float method is

proposed.

59. A new floatation tube for the densimetric analysis of heavy

water. (Chinese)

C.Huang and Q.Zhang.

Huaxue Tongbao, (6), 11-12, 1983.

A new floatation tube with a capillary type ground glass

joint was designed, constructed and used.

60. Determination of total body water by deuterium isotope

dilution measurements using chemical ionization mass

spectrometry.

F.A.Bencsath, H.L.Bradlow and F.H.Field.

Biomed.Mass Spectrom., 10(11), 596-600, 1983.

The chemical ionization mass spectrometric methods are
2

described for direct determination of H in H2O in the range

0.0 - 0.6 % 2^2°-

61. Microcomputer for the isotopic analysis of hydrogen.

A.Buza and G.C.Toderean.

Rev.Roum.Phys., 28(8), 705-710, 1983.

The microcomputer based on 8080 microprocessor was coupled

on-line with a two collector mass spectrometer for measuring

the (H.3+ + HD+) / H2+ ratios.

62. Absolute density of deuterium oxide with SMOW - oxygen at

25°C.

C.Nan, Q.Qian and Q.Zhang.

Sci.Sin.Ser.B., 26(5), 449-453, 1983.

A new determination of the absolute density of D2O with

SMOW (Standard Mean Ocean Water) - oxygen carried out at

25°C yields the value of 1104.467 ± 0.009 Kg / m3 which is

tied to the density maximum of SMOW as conventionally fixed

at 999.975 Kg / m3.

63. Study on mass spectroraetric analysis of heavy water.

(Chinese)
J.Yu, B.Ni and Q.Zhang.

Kexue Tongbao, 28(7), 405-407, 1983.
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The deuterium content in heavy water samples was determined

by using a mass sepctrometer. The deuterium gas was brought

into equilibrium with the heavy water samples in the

presence of a Pt wire (at 1000 K) or a PtC>2 (at room

temperature) as catalyst. An accuracy of ± 0.003 atom % D

was obtained. In a highly pure heavy water sample D (in

atom %) was determined to be 99.938 ± 0.003 (mass

spectrometric analysis and a Pt wire catalyst), 99.94 ± 0.02

by the conventional method.

64. An apparatus for determining hydrogen isotope concentrations

and compositions of light and heavy water.

Hitachi Ltd.

JPN. KOKAI TOKKYO KOHO JP 57127846, (C1.001 N 31 / 08),

5 pp., 09 Aug 1982.

Chemical Abstracts, 98, 154596, 1983.

The apparatus for determining the concentration of

deuterated water and tritiated water in H2O, the

concentration of light water and tritiated water in heavy

water and the chemical composition of the above water

consists of an atomizer for producing a mixture of the

sample, a reactor for reacting the mixture with a reaction

gas (e.g. H,D), a separator for separating the components of

the gas mixture following the reaction and a gas analyzer

(e.g. a gas chromatograph) for determining the above

components.

65. Determination of deuterium using a membrane polarographic

detector.

A.Mills.

Analyst, 109(1), 95-96, Jan 1984.

A membrane polarographic detector offering a sensitive,

selective and cheap method for the quantitative and

continuous determination of deuterium in a closed system as

well as in an open one is described.

66. A review of analytical methods used at AEE Winfrith for

determination of the isotopic purity of heavy water.

G.R.Brown.

AEEW - R - 1744, 28 pp., Feb 1984.
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Comparisons between methods based on infrared absorbance,

refractive index, densitometry and mass spectrometry and

details of procedures in current use are given.

67. Absolute determination of deuterium content of heavy water

standards by distillation and mass spectrometry.

W.M.Thurston and M.W.D.James.

Anal.Chem., 56(3), 386-389, Mar 1984.

Method based on linear extrapolation to 100 % D2O. With the

column operating at equilibrium under total reflex, samples

from both the top and bottom of the column are converted to

hydrogen and mass analyzed by use of an arbitrary D2O scale.

66. Can X-ray diffraction distinguish between protium and

deuterium atoms.

P.Seiler, B.Martinoni and J.D.Dunitz.

Nature, 309 (5967), 435-438, 31 May 1984.

The authors discuss here the possibility of distinguishing

deuterium from protium by X-ray diffraction on the basis of

the difference in the vibrational behaviour of the two

isotopic species.

69. Rapid determination of D2O concentration by isotopic

exchange reaction between liquid water and hydrogen using

hydrophobic platinum catalyst. (Japanese)

T.Takahashi, S.Ohokoshi, N.Shinriki and T.Sato.
Bunseki Kagaku, 33(5), 233-236, May 1984.

For a rapid and handy determination of D2O in light water,

the principle based on the isotopic exchange reaction

between liquid water and hydrogen, resulting in the

formation of HD which is detected by Gas chromatography, was

applied. This method can be applied to the analysis of D2O

in concentration ranges from 0.01 % to 99.5 % and it

requires 30 minutes. The error was 1 % in the range of high

concentration of heavy water and was 2 % and 3 % in the case

of the content of D2O of 2.5 % and of 0.03 - 0.01 %

respectively.
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70. Hydrogen, deuterium thermal conductivity detector.
R.H.Kolloff.
US patent document, 4464925 /A/., ( Int.Cl G 01 N 31/08 ),
14 Aug 1984.
A thermal conductivity detector is described in which the
temperature of the filament and wall are such as to cause
the output signal to be one side of zero for all mixtures of
hydrogen or deuterium in a carrier gas such as helium.

71. The status of the Canadian primary heavy water standard and
the assignment of the absolute value.
W.M.Thurston and M.W.D.James.
AECL - 8479, 16 pp., Aug 1984.
The D2O concentration of the Canadian Primary Standard has
been reviewed and an accurate redetermination of the

deuterium content has been made using the absolute method
developed at CRNL.

72. Qualitative determination of deuterium in water.
Institute of Physical and Chemical Research, Japan.
Kokai Tokkyo Koho JP 59180458,(84180458),(Cl.G 01 N 31/10),
3 pp., 13 Oct 1984.
An exchange reaction is carried out between the vapours of a
heavy water sample and H, in the presence of a hydrophobic
catalyst, to the point of exchange equilibrium, then D in D-
enriched H is quanitatively determined. D in water can be
determined quickly and with little sample.

73. Determination of deuterium in dead sea water by nuclear
methods.
J.D.Mayer and B.R.Bulos.
Nuclear Instrum.Methods Phys.Res.," Sect.B, 233(3), 514-517,

Dec 1984.
3

By using the D (d,p) H nuclear reaction combined with the
Rutherford - backscattering method , the amount of D2O in
relation to H2O in water from the dead sea is measured.

74. Tritiated water detection with a D (x,n) H monitor.
W.G.Winn and H.P.Baumann.
DP - MS - 83 - 7, 30 pp., (nd).
From Atomindex, 15 - 25692, 1984.
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75. Consumption of potassium permanganate by impurities in

deuterium oxide - 1973.

ASTM - D - 2033 -68, American Society for Testing and

MaterialS.Philadelphia, PA (USA), 2 pp., 1976.

From Atomindex, 15, 72712, 1984.

A titrimetric measurement of impurities in D£O is

described. "

76. Testing deuterium oxide - 1973.

ASTM - D - 2184 - 68, ANSI - N - 157 -1973, American Society

for Testing and Materials, Philadelphia, PA (USA), 6 pp.,

1976.

From : Atomindex, 15, 71865, 1984.

Measurement of the specific gravity of heavy water is a

precise and accurate method for determining the isotopic

composition to ± 0.03 at.% D.

77. Analysis of Molecular hydrogen using spontaneous Raman

Spectroscopy.

K.Veirs and G.M.Rosenblatt.

Anal.Chem.Symp.Ser., 19, 355-356. 1984.

78. Stable isotope ratios in the natural gas components methane

and nitrogen separated by gas chromatography.

G.Hut, H.R.Weerkamp and T.Poethekken.

Zfl - Mitt - 84 , 129-138, 1984.

Stable isotope data of natural gas components provide

important information on origin, maturity of source material

and migration of these gases.

79. Automatic rain water collector and partitioner for analysis

of stable isotope (deuterium and oxygen-18) content.

(Portuguese)

P.R.Leopoldo, E.Matsui and A.F.Da Eira.

Cienc.Cutt. (Sao Paulo), 36(9), 1599-1601, 1984.

The goal of the project was the application of the device to

studies of rainfall formation processes and cloud dynamics
18

on the basis of the variations in 0 values.
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80. Quantitative gas chromatographic analysis of hydrogen
isotopes, Hg.H H and % . with a reduction gas detector.
W.M.Doiaaki and M.D.Levitt.
J.Chromat., 285(1), 210-213, 1984.
A simple, sensitive and accurate gas chromatographic method

2 2for determining trace amounts of H2» H H and H£ is
described.

81. Simultaneous determination of oxygen-18 / oxygen-16 and
deuterium / hydrogen in compounds containing carbon,
hydrogen, and oxygen.
J.Gray, C.Yonge and P.Thompson.

Int.J.Appl.Radiat.Isot., 35(6), 525-530, 1984.
A method is described which allows the extraction of H and 0
ready for isotopic analysis from milligram quantities of
water and organic materials.

82. Rapid and sensitive determination of deuterium concentration
by gas chromatography. (Japanese)
T.Takahashi, S.Ohokoshi, N.Shinriki and T.Sato.
Bunseki Kagaku, 33(2), 104-107, 1984.
The separation and determination of HD and &2 D? **s

chromatography has hitherto been carried out with a column
packed with molecular sieve at -195* with H2 carrier gas.

83. Evaluation of a dual mass spectrometer system for rapid
simultaneous determination of hydrogen-2 / hydrogen-1 and
oxygen-18 / oxygen-16 ratios in aqueous samples.
W.W.Wong, M.P.Cabrera and P.D.Klein.
Anal.Chora. 56(11). 1852-1858, 1984.
The prototype of a twin mass spectrometer system (Aqua SIRA,
VG Instruments,Ltd.) has been evaluated for its linearity,

2 1accuracy and precision in the measurement of H / H and
18 180 / 0 ratios in a series of water standards.

64. On the mass spectrometric determination of deuterium in
heavy water product.
J.Yu, B.Ni and Q.Zhang.
Kexue Tongbao, 29(6), 776-779, 1984.
A mass spectrometric method based on the method developed by
T.Babeliowsky and *7.I.DeBolle (1974) is described for
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determining deuterium in heavy water. A single collector was
used.

85. Induced IR overtone and fundamental bands of isotopic
hydrogen molecules adsorbed in NaCaA zeolites.
H.Foerster and W.Foede.

Infrared Phys., 24(2-3). 151-156, 1984.
Near IR spectroscopy was successfully applied to surface
chemistry problems using the Fourier transform transmission
techniques. Vibrational spectra of H2 and D2 • adsorbed in
NaA and NaCaA zeolites, were recorded in the fundamental
regions of both adsorbates and for the first time with
overtone region of D£.

86. Mass spectrometric and IR determination of deuterium content
of water using an isocyanate derivative.
A.Kellomaki.
Acta.Chem.Scand., Ser.A, 38(7), 513-516. 1984.
A method was developed to determine H isotopic compositions
of heavy water samples in the 0 fraction region of 0.1-0.9.

87. Induced absorption spectra of the infrared fundamental band
of molecular deuterium at 77 K , Si<J) + SQ(J) transitions.
P.G.Gillard, R.D.G.Prasad and S.P.Reddy.
J.Chem.Phys., 81(8), 3458-3462. 1984.
The collision induced spectra of the fundamental band of
normal D2 in the high frequency region 3200-3700 cm were
recorded for gas densities in the range 80-140 amaget at 77K
with a 2 m absorption cell.

88. An in-line analyzer for monitoring gas composition in
tritium purification process-design.
P.Chastagner, P:119-126.
In: W.S.Lyon, Analytical spectroscopy, Elsevier, Mew York,
HY(USA). 1984.
[26. ORNL - DOE conference in analytical chemistry in energy
technology, Knoxville, TN (USA), 11-13 Oct 1983.]
An in-line analyzer was developed to monitor impurity
concentrations in tritium purification process.
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89. On the density of deuterium oxide at 25*C.
Q.Qian and Q.Zhang.
Kexue Tongbao (Foreign Language Edition), 29(8), 1058-1061,
1984.
The density was determined of D2O by using a previously
described ( Q. et al., 1983.) method. The mean density for
isotopically pure D2O is 1104.224 kg/m .

90. Analytical developments in the dew point model for
predicting Annulus Gas System response.
J.M.Kenchington.
Proc.Annu.Conf - Can.Nucl.Soc., 5th, 85-91, 1984.
The main advantages of the analytical method are its
versatility and flexibility in modeling variations to the
main scenario such as gasleaks from the channels and
isolation of pressure tubes.

91. Advanced mass spectrometers for hydrogen isotope anlyses.
P.Chastagner.
Report 1984, DP - 1674; Order No: DE 85000716, 90 pp.
From Energy Res.Abstr., 9(24), Abstr.No.50496, 1984.
Two advanced prototype mass spectrometers for the accurate
analysis of mixtures of the hydrogen isotopes are evaluated.
Both are computer controlled.

92. Determination of tritium using a small Van de Qraff
accelerator.
S.Jaing, A.Yu, Y.Cui, Z.Zhon, D.Luo and Q.Li.
Nucl.Instrumn.Methods Phys.Res., Sect.B, 233(27), 226-229,
1984.
Determination of T / D ratios in heavy water samples were

, carried out using a small Van de Graff accelerator.
93. Gas chromatographic separation of hydrogen isotopes using

metal hydride.

F. T. Aldridge.
J. Less-common. Met., 108(1), 131-150, 1 Jan 1985.
65 alloys were measured with the best having an H-D
separation factor of 1.35 at 60*C. Using natural hydrogen as
the starting material, deuterium enrichment upto 3.6 in a
single pass was achieved.
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94. Method and apparatus for detecting hydrogen, oxygen and

water vapour concentrations in a host gas.

J.H.Terhure.

OS patent document, 4520654 / A /., ( Int.Cl.G 01 N 29/02 ),

4 Jun 1985.

95. Chromatographic analysis of heavy water with iron powder

conversion method. (Chinese)

S.Li.

Anal.Chem.(ChangChung), 13(7), 521-523, 20 July 1985.

Water sample reacts with activated iron powder at 700°C to

produce hydrogen and the deuterium content in it is

measured chromatographically to obtain DgO concentration in

the water sample.

96. The determination of deuterium and tritium in effluent waste

water by pulsed NMR spectroscopy.

A.Attalla and J.C.Birkbeck.

Fusion Technol., 8(2), 2467-2472, Sep 1985.

[2.National topical meeting on tritium technology in

fission, fusion and isotopic applications, OH (USA), 30 Apr

- 2 May 1985.]

The deuterium and tritium NMR signals were observed at 9.210

and 45.7 MHz respectively. The standard deviation of

hydrogen isotope determination is ± 0.017 g D and ±0.06 mg

T per litre of processed effluent water.

97. A rapid analytical technique for the determination of energy

expenditure by the doubly labeled water method.

A.Barrio and W.A.Coward.

Biomed.Mass Spectrom., 12(9), 535-541, 1985.

The doubly labeled water method involves the administration
2 18

of water enriched in H and 0 followed by determination of

the turnover rates of these isotopes.

98. A nuclear reaction analysis technique to determine the

penetration of hydrogenic species into glasses exposed to

leaching solutions.

L.M.Gignac. C.J.Altstetter and S.D.Brown.

Mater.Res.Soc.Symp.Proc., 44(Sci.Basis Nucl.Waste Manage.),

107-112, 1985.
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Nuclear reaction analysis is discussed as a method for

determining the distribution of deuterium beneath the

surfaces of glasses exposed to heavy water solutions for

various times and temperatures.

99. Determination of oxygen isotopes in water by direct

oxidation and oxygen mass spectrometry.

J.Gulens, W.J.Olmstead, A.S.Denovan, K.L.Gale. and

J.H.Rolston.

Int.J.Appl.Radiat.Isot., 36(8), 663-667, 1985.

The oxygen isotopic content of natural and heavy water. was

determined by mass spectrometric analysis of oxygen gas

produced by direct chemical oxidation using either NaoSpOa
17 18 •••«•»

in strongly basic media or CIF3. The 0 and 0 content of
3 IAEA water standards (V-SMOW, GISP and SLAP) are reported.

100. Type I cleavage of triplet acetone in solution studied by

time-resolved CIDNP.

R.Leuschner and H.Fischer.

Chem.Phys.Lett., 121(6), 554-553, 1985.

The tirce evolution of H nuclear polarization of reaction

products generated by laser flash photolysis of He2CO in

heavy water is studied by FT NMR.

101. Measurement of hydrogen and deuterium in CANDU pressure

tubes.

L.H.Crocker and J.P.Mislan.

Proc.Annu.Conf - Can.Nucl.Soc., 6 , 8.28 - 8.30, 1985.

The primary method for the determination of hydrogen and

deuterium in Zr alloys used in CANDU power reactors is

stable isotope dilution analysis. It was used for the

analysis of thousands of samples including those resulting

from the studies of the Pickering - 2 pressure tube failure.

102. Determination of tritiated waters by means of infrared

spectroscopy. (Japanese)

I.Kanesaka, K.Kawai, K.Ichimura and K.Watanabe.

Kenkyu HoKoku - Toyama Daigaku Torichumu Kagaku Senta. 5,

69-72 , 1985.

The absorption coefficient of HDO was reported for 2 bands

and compared with those of T2O and DgO. Additional values of
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the absorption coefficient are tabulated for T2O. Useful

bands for the determination of T2O, B2O and HDO are

discussed on the basis of assignments.

103. Preparation of tritium standard gas by the use of tritiated

methane.

K.Kushita, N.Takeuchi and K.Hoizumi.

Radioisotopes, 34(1), 1-6, 1985.

Tritiated water [ H2OCI1) ] of specific activity 0.4 MBq -

Cm was injected into a quartz reaction vessel containing

AI4C3. Tritiated methane was evolved at 470° which was

optimum for obtaining the highest purity and yield. The

CH4<T) was conducted by flowing He through a cold trap at

-70° to collect unreacted H2CKT) and through a gas

chromatograph column to a cold trap containing silica gel at

-196° to fix CH4<T). After evacuation to remove He, the

trap was warmed to ambient temperature to release CH4<T),

which was transferred to a glass ampoule by using a Toepler

pump. The specific activity of the product was determined

with a long-path proportional counter 100 cm long and 2.13

cm in diameter which can determine a tritiated gas

concentration of < 104Bq. with an error of 35%. The CH4<T)

was finally transferred to a stainless steel cylinder with

pressurized N2 or to a glass ampoule.

104. Determination of deuterium concentration in Pure* process

solutions.

H.Feuerstein, P: 95.

Karlsruhe international conference on analytical chemistry

' in nuclear technology, Abstracts, 223 pp., 1985.

INIS - mf - 10211.

Published in summary form only.

105. Dual collector cycloidal mass spectrometer for precision

analysis for hydrogen isotopes.

S.Halas.

Int.J.Appl.Radiat.Isto., 36(12), 957-960, 1985.

Mass spectrometer design of D.Andrew was adapted to dual ion

collection for determining hydrogen isotope. Difficulties

experienced by Andrew were overcome.
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106. Determination of the deuterium content in water with the

magnesium - platinum reduction method. (Chinese)

D.Jin and Z.Wang.

Beijing Daxue Xuebao, Ziran Kexueban, (1), 42-46, 1985.

A new Mg - Pt reducing agent was used for the conversion of

small quantities of water to hydrogen in a flame - sealed

borosilicate glass tube at 400° for isotope analysis. W.C.

curves are given from 1.05 ppm D to 99.75 atom % D.

107. Methods for determining the deuterium content of air and

organi sms. (Rom.)

I.Mihancea.

Stud.Corcet.Fiz., 37(10), 946-951, 1985.

The determination of the content of deuterium in air (in the

laboratories of isotopic analysis) and in blood, sweat and

urine of people working with deuterium is described.

108. Portable densimeter according to the gamma ray

backscattering principle.

V.Rimbakowski.

Wiss. Ber. Tech. Hochsch. Leips., No.18, 105-111. 1984.

From: Atomindex. 16, 24855, 1985.

The principal arrangement of a probe for the determination

of density by gamma ray backscattering is described.

109. Measurements of density and moisture content by radiometric

methods.

S.Klotzsch.

Wiss.Ber.Tech.Hochsch.Leipz., No.18, 112-118. 1984.

From: Atomindex, 16, 24550, 1965.

A survey of the conventional and new methods for measuring

the density and moisture content is given.

110. Determination of the acidity of heavy water and pD standard

buffer solutions. (Chinese)

D.Luo.

Huaxue Shijie, 26(1), 24-26, 1985.

The pD values of DgO* solutions were determined by glass

electrodes. The actual' pD values are related the measured pD

values (PHQ) by the empirical equation pD = pHo +0.40 ( at
25*). Three pD standard buffer solutions f 0.05 M Potassium
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dideuterium citrate, pD 4.293 (25°); 0.025 M KD2PO4+ 0.025 M

pD 7.429 (25°) and 0.025 M NaDCO3+0.025 M ^ C O ^ pD 10.736

(25 * ) ] were prepared.

111. Measuring the content by volume of deuterium in heavy water

with carbon dioxide dissolved in it.

T.I.Efimova, V.F.Kapitanov and G.V.Leuchenko.

Sov.At.Energy ( Eng.Transl. ), 59(3), 781-782, Mar 1986.

From data on the density of solutions of CO2~D£O and

experimental data on the solubility of CO2 in D2 in a CO2 -

D2O system, the authors calculated the volume content of

deuterium in heavy water saturated with CO2 then compared it

with the volume content of deuterium in heavy water alone.

112. Determination of heavy water in heavy water - light water

mixtures. (Spanish)

M.A.Sanhueza.

Nucleotecnica, 6(10), 50 - 57, Apr 1986.

A description about experimental methodology to determine

isotopic composition of heavy water - light water mixtures

is presented. The employed methods are NMR spectroscopy, for

measuring heavy water concentrations from 0 to 100 % with

intervals of approximately 10% and mass spectrometry for

measuring heavy water concentrations from 0.1 to 1 % with

intervals of approximately 0.15% .

113. Elimination of the effects of interferents on the

quantitative determination of deuterium oxide in biological

samples by infrared photometry.

R.N.Arnold, E.J.Hentges and A.Trenkle.

Analyst, V.III (6), 661-664, Jun 1986.

Volatile fatty acids produced in the digestive tract of

ruminants interfered with the measurements of deuterium

oxide by infrared analysis. They were recovered from samples

by making the pH of the samples basic prior to

byophilisation.

114. Determination of deuterium in water by gas-phase infrared

spectrometry.

J.J.Shakar, C.K.Mann and T.J.Vickers.

Anal.Chem. (Wash.), 58(7), 1460-1461. Jun 1960.
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From Atomindex, 17 : 71601, 1986.

The sensitivity of gas-phase infrared spectrophotometry for

the determination of deuterium in water is evaluated.

Syringe injection of 20 L of sample into a heated 10 en *

path - length cell is shown to provide a detection limit of

about 60 ppm.

115. Computer assisted nulls-point method for the mass

spectrometric measurement of relative abundance of hydrogen

isotopes.

T.Ohsumi and J.Tamura.

Shitsuryo Bunseki, 34(4), 197-206, 1986.

A multiplying digital - to - analog converter was

incorporated into the measuring circuit of a conventional

double - collector mass spectrometer. Inverse feed back of a

portion of the signal from the mass - 2 peak (H2 ) is

' controlled by the microcomputer so as to exactly cancel the

ion current signal of the mass -3 peak ( HD+ + H3*).

116. Application of dicesium metaborate ion for the determination

boron by thermal ionization mass spectrometry.

K.L.Ramakumar, P.S.Khodade, A.R.Parab, S.A.Chitambar and

H.C.Jain.
J.Radioanal.Nucl.Chem., 107(4), 215-223, 1986.

Application of ( CS2BO2 ) in thermal ionization mass

spectrometry for the determination of boron at sub - ppm

levels in heavy water moderator as well as for the isotopic

composition of boron in B4C is reported.

117. 1 70 and 180 analysis of heavy water.

J.Gray and A.Guest.

Appl.Radiat.Isot., V. 37(9), 969-971, 1986.

Heavy water samples from different sources were analysed for
17O/16O and 18O/16O is

equilibration technique.

17O/16O and 18O/16O isotope ratios using CO2-H2O

118. Utilization of deuterium and N as activable tracers in

solid state sciences.

T.Nozaki, Y.Itoh, S.Hayashi and Q.Qiu.

J.Radioanal.Nucl.Chem., 112(1), 47-56, May 1987.
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The sensitivity in the determination of deuterium and N

by nuclear reactions was examined for the following

reactions: 15N(d,n)16O (or p+0) + r(6.13, 7.11 MeV),

D(3He,a) 4He (13MeV) and 15N (a,n) 18F.

119. Process and system for detecting and measuring a tritium gas

leak.

N.C.Thurlow and R.M.Hruda.

US patent document 4683749 / A /., ( Int.Cl.G 01 M 3/20 ),

4 Aug 1987.

This patent describes a method for detecting and measuring a

tritium gas leak from a sealed container comprising,

disposing a sealed container of tritium gas in a chamber,

collecting and concentrating a sample of gas from the

chamber in a reservoir and passing the sample into atleast
one radiation detector.

120. Determination of DgO contents of water at low levels by

mass spectrometry : water - hydrogen isotope equilibrium

method. (Japanese)

K.Watanabe and M.Ouchi.

JAERI - M - 87 - 140, 19 pp., Sep 1987.

A simple analytical method for the determination of D2O

concentration of water at low levels (below 10 mol%) is

established. Hydrogen gas is brought into isotope

equilibrium with samples of water in the presence of

hydrophobic platinum catalyst. Isotope exchange equilibrium

is attained within 30 minutes and isotopic analysis of the

equilibrated hydrogen gas is performed with mass

spectrometry.

121. Detection of hydrogen (deuterium; in metal - hydrogen

systems by means of SIMS. (German)

H.Zuechner, B.Hueser and P.Kock.

Fresenius' 2.Anal.Chem., 329(2/3), 169-173, Nov 1987.

The results obtained from measurements of the secondary ion

yields of VH/sub n/ (VD/sub n/) samples as a function of the

Ar primary ion current density are described.
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122. A method and instrument for noninvasive determination of
iron stores in tissues by magnetic resonance spectroscopy.
D.M.Doddrell and M.Irving.

Eur.Pat.Appl. EP 248923, (Cl.G 01 N 24/08), 8 pp., 16 Dec
1987.
The Fe stores in organic tissues are determined by measuring

2
the relaxation time of H in the target tissue. The

o

sensitivity of detection is enhanced by introducing HHO
into the tissue examined.

123. A simple method for determination of heavy water by combined
use of gas chromatography and platinum catalyst.
M.Mochizuki, S.Noda and T.Morishita.
Radioisotopes, 36(4), 163-168, 1987.
Deuterium content in heavy water was rapidly determined by
gas chromatography. The detection limit was 10 ppm and 0 -
100 % of heavy water was determined with good
reproducibility.

124. Determination of abundance ratio of hydrogen and deuterium
in heavy water by means of thermogravimetric analysis of
copper (II) sulphate pentahydrate.
T.Shimori, M.Sakamoto and K.Hataknaka.
J.Nucl.Sci., 24(7), 587-589, 1987.

. A method is given for the determination of the abundance
ratio of hydrogen and deuterium in D2O based on the
thermogravimetric analysis of CuSC>4.5(H D)2O. The analysis
of water - D2O mixtures containing 33.23, 49.87 and 66.52
molX D2O is described.

125. Deuterium and oxygen-18 analysis of milligram water samples.
K.Rozanski, M.Dullnski and J.Rzepka.
Appl.R&diat.Isot., 38(9), 713-716, 1987.
The possibilities and limits of the routine procedures for
deuterium and oxygen-18 determination in water are
discussed for the case when the mass of the sample is
United to a few milligrams. Some suggestions are given for
the continuous increase of the equilibration time with
decreasing mass of water.
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126. Measurements of deuterium concentration in the primary

cooling water of Musashi Institute of Technology Research

Nozaki, Tetsuya, Honda, Teruyuki, Nomura, Masao, Okamoto,

Makoto. Harasawa. Susumec. (Japanese)

Musashi Kogyo Daigaku Genshiryoku Kenkyusho Kenkyu Shoho,

(12), 47-49. 1986. ( Pub.1987).

127. Determination of deuterium in water by the infrared

spectrophotometry method.

S.S.Miljanic, J.D.Pupezin, M.D.Matic and D.D.Goloboaarin.

J.Serb.Chem.Soc., 52(2), 99-103, 1987.

A method was developed to determine ion concentrations of

deuterium in water samples in a range of 0.02 - 0.6 mol X

with an uncertanity 0.005 mol %. A classical double beam IR

spectrophotometer controlled by or personal computer and

CaFg - liquid cell 0.20 mm thick were used to determine the

absorbance of the samples and to correlate to deuterium

concentration.

128. KUR environmental radioactivity. (Japanese)

.T.Matsubara and M.Miyuki.

Kyoto Daigaku Genshiro Jikkensho, (Tech.Rep.), KURRI - TR -

288, 29-52. 1987.

The monitoring of environmental radioactivity at Kyoto

University Research Reactor Institute (KUR) was carried out

by measuring the gross 8 and gross a, T radioactivity and F

radioactivity in environmental samples. The determinations
90

of Sr, HTO and Pu in waste water from monitoring storage

tanks and in environmental samples and measurement of

radioactive pollution were also carried out.

129. Magnetic resonance and relaxation of nuclei of atomic

krypton in liquid solutions.

R.K.Mazitov, K.M.Enikeev and A.V.Il'yasov.

Z.Phys.Chem.(Munich), 155(1-2), 55-68, 1987.
83

The chemical shift 6 and relaxation rate 1 / Tj of Kr

nuclei were measured in various solvents.
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130. Catalytic tritiation and tritium NMR spectroscopy of
selected imidazolea and epoxides.
J.M.Barton, J.R.Jones, C.Poncipe, W.W.Wright and L.M.Zhang.

J.Labelled Compd.Radiopharm., 24(5), 551-559, 1967.
A number of imidazoles and epoxides, important for the study

of the mechanism of epoxy resin cure, have been tritiated by
a one-step catalytic procedures. Tritium NMR spectroscopy
has been employed to determine the positions and extent of
labeling in these compounds and the observed pattern of
labeling is discussed.

131.- Single - crystal electron spin resonance studies on
radiation - produced species in ice Ijj. l.The oxide
radicals.
J.Bednarek and A.Plonka.
J.Chem.Soc, Faraday Trans. 1, 63(12), 3725-3735, 1987.
The X - band ESR spectra were recorded at 4 K for single
crystals of hexagonal D2O ice gamma - irradiated at 77 K.
From the measurements at 4 K the g tensors as well as the
direction cosines were determined.

132. Deuterium NMR line-shape studies of diaquahydrogen-d5 (1+)
trifluorosulfonate.
C.I.Ratcliffe.
J.Phys.Chem., 91(26), 6464-6466, 1987.
The 2H NMR lineshapes of DsC^CFaSOs" were obtained as a
function of temperature.

133. Recent progress and application of low level liquid
scintillation counting.
F.Schoenhofer and E.Henrich.
J.Radioanal.Nucl.Chem.. 115(2), 317-333, 1987.
Quick and vmry simple but yet accurate analytical methods
have been worked out for environmental levels of T and C
in several accumulation products.

134. Experimentation on continuously monitoring tritium oxide
from the stack of the experimental heavy water reactor.
(Chinese)

H.Zhang and W.Yao.
Yuansineng Kexue Jishu, 21(5), 574-579, 1967.
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Experiments are described on the monitoring of tritium oxide
in the effluents of the HWR stack. The differences of the
HTO concentrations in air under the on operation and shut
down of the HWR are compared with each other. The advantages
and disadvantages of the equipment are discussed briefly.

135. Use of uran/1 nitrate as shift reagents in polar and inert
solvents. (Russian)
B.P.Nosov.

Zh.Obshch.Khim., 57(11), 2433-2437, 1987.
The influence of UO2(NO3>2 on the shift of NMR spectra of
protons for several organic compounds in polar and inert
solvents was studied. As solvent D2O , DMSO and CDCI3 were
used.

3
136. Simple separation of tritiated water and [ H]deoxyuridine

from [5- H]deoxyuridine 5'-monophosphate in the thymidylate
synthase assay.
Y.Hasimoto, T.Shiotani and G.Weber.
Anal.Biochem., 167(2). 340-346, 1987.
A simple micromethod was developed for the accurate
measurement of the activity of dTMP synthase in rat liver
crude extracts. The major advantages of this procedure are
the elimination of the phosphatase activity which interferes
with the estimation of dTMP synthase activity in crude

3
extracts, 1-step separation of H2O, high sensitivity (with
• limit of detection of 10 p mol of H2O production), high
reproducibility (< 4.3%) and capability to measure activity
in small amounts of sample (30-45 ug protein).

137. Surface analysis of a glass leached with stable isotopes.
G.H.Frischat, T.Richter, G.Borchardt and S.Scherrer.
Michrochim.Acta., 1(1-6), 179-192, 1987.
The distribution of oxygen and other elements within the
leached layer of a soda-lime glass after a short-time

18 18treatment (15-60 min.) in pure H2 0 and Dg 0 was studied
by neutral primary beam secondary ion mass spectrometry.

261



138. Measurement of stratospheric trace constituent distributions
from balloon - borne far infrared observations.
M.M.Abbas, J.Guo, B.Carli, F.Mencaraglia, A.Bonetti,
M.Carlotti and I.G.Nolt.
Adv.Space Res., 7(9), 137-140, 1987.
Far - IR limp thermal - emission spectral data obtained from
balloon - borne measurements were analysed for retrieval of
stratospheric trace - constituent distributions. The
retrieved vertical profiles of O3, HgO, HDO, HCN, CO and
isotopes of oxygen (16O18O16O and *601®0ia0) are presented.

139. Chemical and isotopic analyses of deuterium - tome 4.
(Portuguese)
T.P.Chagas, P; 1-121.
In: Deuterium - Heavy water, V.I, 1987.
Available from the Library of Comissao Nacional de Snergia
Nuclear, Rio de Janeiro. Brasil.
Some selected bibliographical rmtitrmnana about chemical and
isotopic analyses of deuterium are presented.

140. Mass spectrometric determination of lithium hydroxide and
lithium carbonate in lithium oxide.
S.O'Hira, Y.Shibuym, H.Nomura, Y.Fujii and M.Okanoto.
J.Mucl.Mater., 151(1), 34-37/1987.
Analysis of the impurities L1OH and Li2COs in Li20 in
connection with its use as a tritium breeder in fusion
blanket reactors, using a mass spectrometric technique is
disoussed.

141. Oas chromatographic analysis of protium -. deuterium
tritium Mixtures. (Russian)
V.S.Parbusin, A.A.Luk'yanov and E.S.Filatov.
Vestn.Mosk.Univ., Ser.2 : Kim., 28(5), 509-511, 1987.
Mixtures of hydrogen isotope molecules were analysed by gas
chromatography by using 40 cm X 2.6 mm columns packed with
NaA seolites. The separation temperature was 77 K. The
radioactive components were detected by a proportional
counter (H - CH4). The stable components were detected by a
katharometer. The reproducibility was 1.5 - 2 X.
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142. Simple theory for the estimation of the mean absorbed dose

in a cell in tritiated water.

S.Iwanami.

Phys.Med.Biol., 32(12), 1639-1644, 1987.

A method for estimating the absorbed dose of 0 - particles

from tritiated water in cells is described.

143. Oxygen-18 / oxygen-16 and deuterium / hydrogen ratio

determinations for small amounts of water.

T.Ohba.

Geochem.J., 21(4), 183-186, 1987.
18 16An improved procedure for D/H and 0 / 0 ratio analysis is

presented. A sealed glass tube for the isotope exchange

equilibration between water and CO2 gas was employed instead

of a conventional container with a greased stopcock.

144. High - resolution photoionization spectrum of water

molecules in a supersonic beam.

R.H.Page, R.J.Larkin, Y.R.Shen and Y.T.Lee.

J.Chem.Phys., 88(4), 2249-2263, 15 Feb 1968.

High resolution (~ 1.5 cm" ) photoionization spectra of

supersonically cooled (T / sub rot / - 50 K) H2O and D2O in

the 1000 - 900 A range is obtained.

145. IR study of aqueous metal perchlorate solutions.

J.Stangret and J.Kostrowicki.

Journal of Solution Chemistry, 17(2), 165-173, Feb 1988.

Aqueous solutions of Mn(II), Co(II), Ni(II), and Zn(II)

perchlorates , and for comparison , Mg(II) and Ca(II)

perchlorates, have been studied by IR spectroscopy using HDO

as an indicator. Computer deconvolution of the measured

spectra demonstrates the effect of metal cations on the HDO

molecules.

146. Infrared analysis of liquid and solid D - T.

P.C.Souers, E.M.Fearon, R.iiC.Shump and R.T.Tsugawa.

OCRL - 97403 - Rev 1., CONF - 880505 - 20 Rev 1., 5 pp., May

1986.
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147. IR absorption spectra of tetra-2,3-pyridinoporphyrazine, its

metal complexes , and products of their reactions with

hydrogen halides.

A.N.Sidorov and A.S.Akopov.

Soviet Journal of Coordination Chemistry English Translation

13(10), 750-756, Aug 1986.

The IR spectra of tetra - 2,3 - pyridinoporphyrazine (H2M

and its netal complexes (ML) in the solid phase have been

obtained and analyzed. The interaction of solid layers of

H2L and ML frith gaseous HC1 and DC1, which results in the

formation of the protonated species H3LHn
+ and MLHn* and

their deuterated analogs , has been investigated

spectroscopically.

148. Tritium detection and measurement at Darlington's Tritium

Removal Facility (TRF).

N.Sion.

Fusion Technol., 14(2), 1071-1078, Sep 1988.

149. Vibrational spectrum and structure of

nitrosothiocarbamylcyano-methanide ion.

V.D.Khavryuchenko, O.A.Domashevskaya, N.N.Gerasimchuk and

V.V.Skopenko.

Theoretical and Experimental Chemistry English Translation,

24(3), 303-309, Nov 1988.

The FR spectra (400-4000 cm" ) of the sodium salt of tha

nonlinear nitroso - containing acido ligand of a methanide

type Na[ONC(CH)C(S)NH2], as well as of the deutero -
2+ 2+

derivative compound were studied. Various Cu and Mi

complexes with a thio ligand were synthesized and the type

of coordination of the nonlinear anion was established from

the IR spectra.

150. Time - resolved CIDNP effects in the reactions of hydrogen

atom transfer in photolysis of benzaldehyde in solution.

Yu.P.Tsentalovich, A.A.Obynochnyi, M.V.Burlov, R.Z.Sagdeev

and P.Burkhard.

Theoretical and Experimental Chemistry English Translation,

24(3), 314-319, Nov 1988.

The dependence of CIDNP effects on the concentration of

264



starting material in photolysis of a solution of

benzaldehyde in cyclohexane-D^2 an<* *n benzene-Dg is

studied. Using an excimer laser (lambda = 308 nm), the time

evolution of the CIDNP signals with time resolution 1 mu sec

is investigated. The rate constant kj> for transfer of a

hydrogen atom from the hydroxybenzyl radical to the ground-

state benzaldehyde molecule and also the rate constant for

recombination of two hydroxy - benzene radicals is also

determined.

151. Vibrational spectrum and structure of

nitrosothiocarbamylcyano-methanide ion.

V.D.Khavryuchenko, 0.A.Domashevskaya, N.N.Gerasimchuk and

V.V.Skopenko.

Theoretical and Experimental Chemistry English Translation,

24(3), 303-309, Nov 1988.

The IR spectra (400-4000 cm" ) of the sodium salt of the

nonlinear nitroso - containing acido ligand of a methanide

type Na[ONC(CH)C(S)NH2], as well as of the deutero -

derivative compound were studied. The frequencies and the

forms of the normal vibrations of NaL (the H-form) and NaL

(the D form) were calculated in the harmonic approximation

of the valence-force field; a theoretical IR spectrum of

compound NaL(H) was obtained from the quantum - chemical

calculation.

152. Mass spectrometric investigation of cyclication of diazo

compounds. XI. Cyclization of l-diazo-4-methoxycarbonyl-2-

butanones.

A.T.Lebedev, A.G.Kazaryan, P.A.Sharbatyan, A.M.Sipyagin,

V.G.Kartsev and V.S.Petrosyan.

Journal of Organic Chemistry of the USSR English

Translation, 24(7), 1254-1259, 10 Dec 1988.

On the basis of the electron-impact mass spectra of a series

of 1 - diazo-4-methoxycarbonyl-2-butanones, the data from

high-solution mass spectrometry, and the spectrum of the

deuterated analog it was shown that the [M-N2] *
 c e n t e r

ions formed at the first stage in the fragmentation of

the molecular ions of these compounds are partly stabilized
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with the formation of pseudomolecular ions of oxolanones. The

molecular ions of the diazo ketones themselves can dissociate

in various directions.

153. Determination of heavy hydrogen isotopes by nuclear

mi croprobe. (French)

P-Trocellier and R.Ducroux.

CEA - CONB' - 8999, 14 pp., Aug 1986.

From: Atomindex, 19, 7480, 1988.

Microanalyser by direct observation on non resonant nuclear

reactions allows to locate deuterium and tritium on solid

materials surface.

154. Manufacture of zinc reactor container and inlet system for

small water sample for hydrogen isotope analyses. (Chinese)

Z.Hiu.

Zhongguo Dizhi Kexueyuan Yichang Dizhi Kuangchan Yanjiuso

Sokan, 12, 117-121, 1986.

From-* Chemical Abstracts, 108, 156133, 1988.

The manufacture of a zinc reactor, a U - type trap, a water

inlet system and capillary sample ampoules for hydrogen

isotope determination in water is described.

155. Determination of deuterium / hydrogen ratios for the

international standard water samples using metallic zinc as

a reductor. (Chinese)

Y.Qian and L.Zhuang.

Zhongguo Dizhi Kexueyuan Yichang Dizhi Kuangchan Yanjiuso

Sokan, 12, 131-132, 1986.

From: Chemical Abstracts, 108, 81683, 1988.

The results are given on the determination of D-H ratios in

international water sample standards, i.e. Vienna Standard,

SMOW, SLAP and GISP, with the use of metallic zinc as a

reducing agent.

156. Method of determining content of deuterium in water.

V.A.Ryzhkov, A.N.Oblivantsev and A.G.Rybasov.

U.S.S.R. SU 1,340,334.

From: Otkrytiya Izobret., (20), 267, 1988.

Deuterium content determination of a sample, with ionizing

radiation and measuring the induced activity is described. •,
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157. Optimal conditions for the reduction of water to hydrogen by
zinc fur mass spectrometric analysis of the deuterium
content.

A.Tanweer, G.Hut and J.O.Burgman.
Chem.Geol., 73(2), 199-203, 1988.

158. Estimation of body composition of neonatal pigs via
deuterium oxide dilution' validation of technique.
B.C.Rudolph, T.S.Stahly and G.L.Cromwell.
J.Anim.Sci.. 66(1), 53-61, 1988.
Studies were conducted to determine (1) the time period
required for the equilibrium of deuterium oxide (DJJO) in
body water in neonatal pigs following i.v., i.m. or i.p.
injection of D2O and (2) the accuracy and precision of
estimating body water, protein fat and ash in neonatal pigs
from the body D2O pool space by 40 and 20 minutes post
injection, respectively. The results demonstrate that D2O
injected i.v. or i.m. in neonatal pigs equilibrates with
body water and that the DgO dilution method described herein
can be used to estimate body protein and fat content.

159. High - resolution infrared spectrum of diazirine-d2 D2CN2 :

rovibrational analysis of methylene stretching fundamentals.
A.Gambi, S.Giorgianni, M.Winnewisser and G.Guelachvili.
J.Mol.Spectrosc., 127(2). 399-414, 1988.
The uj and ug (symmetric and asymmetric CD2 stretching)
fundamental bands of diazirine-d2 were studied in the region
2180-2430 cm using Fou
Doppler-limited resolution.
2180-2430 cm using Fourier transform spectroscopy at

160. Analysis of the u^ fundamental mode of water-t.
S.D.Cope, D.K.Russell, H.A.Fry, L.H.Jones and E.J.Barefield.
J.Mol.Spectrosc., 127(2), 464-471, 1988.
The uj mode of HTO observed at 0.04 cm resolution was
analyzed. The rotational constants, quartic centrifugal
distortion constants and four sextic centrifugal distortion
constants were determined for the excited state.
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161. Direct comparison of the strength of hydrogen bonds forated
by water and heavy water.
H.Schott.

J.Macromol.Sci.Phys., B 27(1), 119-123, 1988.
The relative strength of hydrogen bonds formed by H2O and
D2O was compared directly by measuring the tensile strength

of strips of pure cellulose paper immersed in H2O, D2O and
their 1:1 mixture. The wet strength of paper in H2O was 8%
lower than that in D2O and 1:1 mixture it was intermediate
of that in pure H2O and D2O.

162. Photodissociation dynamics of water and water-d2 in the
first absorption band : a complete ab initio treatment.
V.Engel, R.Schinke and V.Staemmler.
J.Chem.Phys., 88(1), 129-148, 1988.

A detailed theoretical study is reported of the
phnt.od1ftffor1at.1on of tttf) and D2O in the Is absorption band
(~~165 run).

163. Hyperfine interactions of deuterium nuclei in the nearest
surroundings of trapped electrons in alkaline glass.
A.V.Astashkin, S.A.Dikanov and Yu.D.Tsvetkov.
Chem.Phys.Lett., 144(3), 258-264, 1968.
The hyperfine - interaction parameters and the number of
deuterium in the nearest surroundings ot an electron («tr)
stabilized in a T-irradiated glassy solution of NaOD In D2O
were determined by analysis of the electron - spin - echo
modulation envelopes in the frequency and time domain. With
these results taken into account, the e^r ESR spectrum shape
in alkaline glasses is described.

164. Determination of heavy water in mixtures of heavy water -
light water. (Spanish)

A.S.Mir.
Hucleotecnica, 6(10), 51-57, 1986.

From: Chemical Abstracts, 108, 28355, 1988.
An experiment is described to determine the isotopic
composition of heavy water - light water mixtures. The
employed methods are NMR for measuring heavy water
concentrations from 0 to 100 % with intervals of ~ 10% and

268



mass spectrometry for 0.1 to 1 % with intervals of ~ 0.15%

by means of an indirect method of dilution.

165. Host - guest complexation. 47. Carcerands and carcaplexes,

the first closed molecular container compounds.

D.J.Cram, S.Karbach, Y.H.Kim, L.Baczynskyj, K.Marti,

R.M.Sampson and G.W.Kalteymeyn.

J.Am.Chem.Soc., 110(8), 2554-2560, 1988.

Experiments with D2O followed by fast - atom bombardment

mass spectroscopy indicated that H2O can enter the interior

of carcerand I ( the Is carcerand).

166. IR study of aqueous metal perchlorate solutions.

J.Stangret and J.Kostrowicki.

J.Solution Chem., 17(2), 165-173, 1988.

Aqueous solutions of Mn(II), Co(II), Ni(II) and Zn

perchlorates and for comparison Mg and Ca perchlorates were

studied by IR spectroscopy using HDO as an indicator. The

investigations were carried out over the entire available

concentration range of these salts.

167. Time - resolved linewidth and lineshape measurement of a

pulsed optically - pumped far infrared deuterium oxide (D2O)

laser.

R.Behn, M.A.Dupertuis, P.A.Krug, I.Kjelberg, A.S.Salito and

M.R.Siegrist.

IEEE J.Quantum Electron., 24(3), 549-557, 1988.

The spectral composition of the emission of an optically

pumped D2O far-IR laser around the 385 us line was measured

as a function of time.

168. Isotope shifts in NMR spectroscopy - measurement and

applications.

D.B.Davies, J.C.Christofides and R.E.Hoffman, P: 147-172.

Ed.:J.R.Jones,Isotopes: essential chemistry and applications

II. The lectures delivered at a Residential School organised

by The Royal Society of Chemistry in conjunction with The

University of Surrey, Guildford (UK), 262 pp., 1988.

[Royal Society of Chemistry Special Publication, (no.68).]
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The present study concentrates on NMR experiments involving

replacement of hydrogen by deuterium , especially for

molecules with readily exchangeable hydrogen atoms.

169. Determination of pore radius of hollow - fiber dialysis

membranes using tritium-labeled water.

K.Sakai, S.Takesawa, R.Mimira and H.Ohashi.

J. Cheat. Eng.Jpn., 21(2), 207-210, 1988.

The pore radius, surface porosity, tortuosity and

permeability are determined of various dialysis membranes

with H - labeled H2O on the basis of a torturous pore model

proposed previously.

170. Radioimmunological determination of P - endophin -like

substance in human plasma and urine.

M.H.Abdel-Fattach and W.Jeske.

Endokrynol.Pol., 35(fippl. 1), 81, 1984.

From: Atomindex, V.19, 36386, 1988.

Published in summary form only.

171. Heat capacity, melting enthalpies and melting temperatures

of pure liquid inorganic compounds. (Czech)

M.Zabransky, V.Ruaicka and P.Barcal.

Chen.Prum., 38(2). 67-73, 1988.

The constants for the polynomial of the heat capacity as

function of temperature were calculated for 98 inorganic

compounds and elements with melting points < 300*. The

recommended values for the heats of melting and melting

points of those compounds are also given.

172. Linear state of water found from a VUV absorption band.

Y.Morioka, K.Maeda, K.Ito and T.Namioka.

J.Phys., B : At.Hoi.Opt.Phys., 21(5), L121 - L123, 1988.

The high resolution absorption spectrum of H2O was taken and

the measurement performed on D2O supports the linearity of

HgO in the state 1 Zg.

173. Infrared analysis of liquid and solid D-T.

P.C.Souers, E.H.Fearon, R.K.Stump and R.T.Tsugawa.

UCRL - 97403, CONF - 680505 - 20, 14 pp., 1988.

The composition of a liquid or solid deuterium - tritium

mixture is measured by collision - induced infrared
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spectroscop/. For T2 • DT and D2 respectively, the areas

under the absorption peaks in the regions 76.15 - 80.19,

85.29 - 88.74 and 92.79 - 96.23 THz (2560-2675, 2845-2960,

3095-3210 cm/sup/minus/1/) are measured.

174. Deuterium NMR line shape on cholesteric lyotropic liquid

crystals.

M.R.Alcantara, P:62.

INIS-BR-910, 136pp., 1986.

From.Atomindex, V.19, 9999, 1988.

Published in summary form only.

175. Simple method for determining mean tritium concentrations in

gas. (Russian)

B.K.Kudelin and N.A.Sher.

Radioisotopy, 29(1-2), 186-191, 1988.

The results are presented of the determination of tritium

concentration in a tritium - hydrogen gas mixture using a

simple scintillation method.

176. On-stream measurement of heavy water concentration by

intermediate neutron moderation.

N.Wada.

Journal of Radioanalytical and Nuclear Chemistry. Articles,

129(1), 121-131, Jan 1989.

. A method of measuring heavy water concentration is described

based on intermediate neutron moderation. With a 1.6 ug

Cf neutron source and a BF3 proportional counter, for

50C ml samples, accuracies of the measurements are within

±0.02 mol% in the concentration range of 0 - 100 mol% with

2-10 minute counting.To evaluate the practical effectiveness

of the method, a model apparatus was built for routine use

in laboratory and on-stream measurements.

177. Interferences on determination of isotopic purity of heavy

water using a direct reading density meter: a study(Preprint

No. CA-17).
A.K.Nagar, K.M.Shah and T.K.Pushpakaran.
National symposium on heavy water technology, Bhabha Atomic

Research Centre, Bombay (India), 10pp., Apr 1989.
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In the present paper, the methodology of calibration of the
direct reading density meter and analysis of samples, effect
of impurities like N0x, NH3 and CO2 which are
normally present in heavy water produced in ammonia -
synthesis «^* based heavy water plants are discussed.
Merits and demerits of densitymetry over conventional
methods like pycnometry, infrared spectrophotometry, etc, as
a method for isotopic purity determination are also
discussed.

178. Improvements in heavy water analysis using a ratio recording
infrared spectrophotometer (Preprint No. CA-12).
U.B.Sutawane, K.P.Alphonse and B.N.Rathi.
National symposium on heavy water technology, Bhabha Atomic
Research Centre, Bombay (India), 5 pp., Apr 1989.
With a view to optimise existing analytical procedures for
routine analyses of heavy water, studies were carried out
using a 'ratio recording instrument with and without a
reference beam attenuator in infrared spectrophotometric
method. Due to various practical considerations, a method
based on measurement of absorbance values rather than
absorbance difference was found to be convenient for all
routine work. Optimum conditions for analysis of heavy
water in different ranges on the instrument used in this
study are tabulated.

179. Analysis of potassium amide used as a catalyst for deuterium
exchange in Heavy Water Plant, Talcher.

S.P.Pattnaik and G.C.Mishra.
[Department of Atomic Energy, Bombay (India), Board of
Research in Nuclear Sciences, National symposium on heavy
water technology held at Bombay during 3 - 5 April 1989,
Preprints volume. 970.0548.], 6 pp., Apr 1989.
An accurate analysis of potassium amide is necessary to know
its concentration right from its preparation stage to gas
purification stage and at various enrichment stages of the
heavy water production plant. Potassium amide concentration
of the circulating solution is found out on a sample
solution taken from a process stream by titrimetric
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procedure which is described.This method is found to be more

convenient and reliable than conductivity measurement method

or conductometric titration method.

180. Estimation of low level carbon monoxide/carbon dioxide in

liquid ammonia/potassium amide.

S.K.Jain, A.V.Gandhi and T.K.Pushpakaran.

[Department of Atomic Energy, Bombay (India), Board of

Research in Nuclear Sciences, National symposium on heavy

water technology held at Bombay during 3 - 5 April 1989,

Preprints volume. 9700548.], 6 pp., Apr 1989.

A method for estimating carbon monoxide and carbon dioxide

present in the synthesis gas fed to heavy water plant

combine,using an apparatus specially designed for generating

CO/CO2 in situ is described.

181. Standards for deuterium analysis requirements of heavy water

plants.

B.N.Rathi, V.T.Gopalakrishnan, K.P.Alphonse, P.L.Pawar and

H.K.Sadhukhan, 5 pp.

[National symposium on heavy water technology,Bhabha Atomic

Research Centre, Bombay (India), 3-5 Apr 1989.]

Preprints volume. 9700548, Preprint No. CA-1, Apr 1989.

182. Ammonia cracker - a valuable tool in the process analysis of

heavy water plant.

W.S.A.Kanthiah, K.Srinivasan, S.Chakrabarthy and

S.Venugopal.

National symposium on heavy water technology held at Bombay

during 3-5 April 1989, Bhabha Atomic Research Centre,Bombay

(India), Preprints volume:9700548, Preprint No. CA-6, 4 pp.,

Apr 1989.

The deuterium analysis (less than 1% of D/D+H) is carried

out by micromass mass-spectrometer. The sample and standards

are alternatively and automatically fed into mass -

spectrometer and from the integrated values of the two

gases, the instrument measures the enrichment factor which

is then given in terms of deuterium concentration D/D+H. The

ammonia sample is catalytically cracked and deuterium is

determined subsequently in synthetic gas.
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183. Statlo and transient hydrogen - bonding interactions in

recombinant desulfatohirudin studied by H nuclear magnetic

resonance measurements of amide proton exchange rates and pH

- dependent chemical shifts.

H.Haruyama, Y.Qian and K.Wuethrich.

Biochemistry, 28(10), 4312-4317, 16 May 1989.

With proton nuclear magnetic resonance spactroscopy at 22*C

and pD 4.5, individual exchange rates in the range from
"•5 ~1 —1

2 x 10 to 1 x 10 min were observed for 23 amide

protons in recombinant desulfatohirudin.

184. Infrared bands of the OH (OD) group, hydrogen bonding, and

special features of the structure of crystals of tert -

butanol at 15-350 K.

A.V.Iogansen and M.Sh.Rosenberg.

Journal of Structural Chemistry,(English Translation),30(1),

76 - 83, Jul 1989.

All four OH and OD H bands of tert - butanol from the liquid

to a cold crystal have been studied. The displacement and

narrowing (from 100 to 5 cm" ) of the isotope-isolated H

bands in a crystalline matrix have been traced. The doublet

nature of the bands of all the isolated vibrations and

unusual complicated crystal splitting of all the H bands

have been discovered. The nature of the complication and

broadening ot the H bonds, the relationship of the

broadening to the displacement, the anharmonicity, and the

interaction of the vibrations have been discussed.

185. Infrared spectra of 4HeH+, 4HeD+, 3HeH+, and
3HeD+.

M.W.Crofton, R.S.Altman, N.N.Haese and T.Oka.

Journal of Chemical Physics, 91(10), 5882-5886, 15 Nov 1989.

186. A SIMS and IR study of hydrogen motion and relaxation

processes in rf sputtered a-Si:H and a-6e:H.

S.Mitra, X.L.Wu, J.Shinar and R.Shinar, P: 115-123.

Eds.: CG.Grano.vist and C.M.Lampert, Optical materials

technology for energy efficiency and solar energy conversion
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7. SPIE proceeding series, Bellingham, WA (United States),

SPIE Society of Photo - Optical Instrumentation Engineers,

V.1016, 320 pp.,1989.

CONF-8809450. 1989.

The motion of hydrogen and deuterium in undoped multilayers

of rf sputter deposited a-Si:H,was studied by IR absorption

and SIMS profiling of the annealed films. It was shown that

in films containing significant SiHg and SiHs bonding

configurations, as determined by IR absorption spectra and

usually associated with microvoids , the connected network

providing the H diffusion path is disrupted below the

percolation threshold. Measurements of the index of

refraction of these films were shown to be indeed

consistent with this assignment of SiHg and SiH3

configurations.

187. Process for the qualitative and quantitative determination

of the hydrogen isotopes protium, deuterium and tritium and

plant to carry out the process. (German)

F.Rueckert.

DE patent document 3510867 / Al /., (Int.Cl.G 01 N 22 / 00),

13 pp., 16 Oct 1986.

From: Atomindex, 20, 10804, 1989.

The treatment of the sample by the process of the invention

makes the use of well-known microwave spectrome^ry possible

to determine the isotope spectrum in hydrogen / water

mixture.

188. Determination of criteria for a bioassay program.

O.L.Olson, P: 600-605.

CONF - 760202, 1976.

From : Atomindex, 20 11646, 1989.

189. Carbon dioxide laser photoacoustic detection of heavy water

vapor. Basic principles.

B.B.Radak, L.T.Petkovska and S.S.Miljanic.

J.Radioanal.Nucl.Chem., 129(2), 351-359, 1989.

A CO2 laser continuous wave system and a photoacoustic

detection apparatus based on a nonresonanace gas cell was

constructed and coincidendences of D2O absorption with

275



several laser lines were observed. The behavior of the
system on a buffer gas introduction was examined with
hydrogen 2nd dry air. Self-buffering of water vapor is also
discussed on the basis of the results.

190. Isotope effect in the photodissociation of water-d at
157.5 nm.
N.Shafer, S.Satyapal and R.Bersohan.
J.Chore.Phys., 90(11), 6807-6808, 1989.

Experimental values for the absorption coefficient and the
branching ratios of HDO at 157.5 nm are discussed. The
absorption coefficients were obtained by following
successively vapor pumped from H2O, D2O and 50 / 50
HjjO-DjjO mixture through a chamber placed in front of the
laser.

191. Generalized vibrational frequency distributions in ammonium
chloride solution in heavy water. (Russian)
I.A.Bulavin, P.G.Ivanitskii, V.T.Krotenko and
A.N.Maistrenko.
Ukr.Fiz.Zh. (Russian Ed.), 34(6), 827-831, 1989.
The slow neutron inelastic scattering spectra are measured
in samples of D2O and 5 mol / L NH4CI solution in D2O .

•

192. Measuring the gram-atom percentage of deuterium in deuterium

oxide by absorption spectroscopy.
D.B.Northrop and K.M.B.Marti.
Bioorg.Chem., 17(3), 308-312,1989.
The equations of G.Gordon and H.Yamatera (1964) were used to
generate a table of absorbencies vs. percentage D2O . The
table includes absorbencies of £ 1.5, which corresponds to
83.54 X D2O. Measurements of absorbance are performed in the
near IR at 1668 nm in quartz cuvettes common to assays of
enzymic activity. Hence reaction mixtures prepared for the
determination of solvent isotope effects may be read
directly in the same cuvettes used for measuring rates of
•nzyraic reactions and the resulting absorbencies may be
converted directly to percentage deuterium by use of the
table.
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193. Integral value measurement with miniature NE 213
spectrometer.
H.Sekimoto, P: 103-109.
In: Proceedings of the topical conference on theory and
practices in radiation protection and shielding, American
Nuclear Society, La Grange Park, IL (USA), Vol.1-2, 1987.
From: Atomindex, 20, 24481, 1989.

The integral values of neutron spectrum above 1.0 MeV and
their standard deviations were evaluated from the pulse
height distribution of NE 213 spectrometer. The fractional
standard deviation of tritium production density from /sup
7/ Li (n, n' a) T was only less than 1% though deviation of
stright integral was very large.

194. Development of a tritium compatible mass spectrometer.
H.Miyake, K.Ichimura, M.Matsuyama, K.Ashida, K.Watanabe,
S.Nakamura and T.Hayashi.

Fusion Eng.Des., 10, 417-421, 1986. (Pub.1989.)
To avoid the considerable increase in the noise of a mass
spectrometer due to tritium exposure and to apply the mass
spectrometer to D-T burning fusion devices, a T compatible
quadrupole mass spectrometer with T decontamination devices
was developed

195. Neutron proportional counter with a lowered level of natural
background radiation. (Russian)
G.S.Vidyakin, V.N.Vyrodov, Yu.K.Kozlov, V.P.Martemyanov,
S.V.Sukhotin, V.G.Tarasenkov, S.Kh.Khakimov and A.S.Krustal.
Prib.Tekh.Eksp., 4, 70-73, 1989.

A method is described, allowing one to decrease, by an order
of magnitude, the natural background radiation of an n-
proportional counter, SNM - 57.Besides ordinary use such
counters can be used for studying the weak ct-activity of
various materials, which can be applied to the inside
surface of the counter.

196. The 1.5 um DFB semiconductor laser spectroscopy of
deuterated water.
T.Ohshima and H.Sasada.
J.Mol.Spectrosc, 136(2), 250-263. 1989.
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Absorption spectra of the U1+U3 and 2112+U3 bands of HDO and

the 111+112+U3 and 2u^+U2 bands of D2O were recorded from

6380 to 6600 cm by using single-mode distributed feedback

semiconductor lasers (DFB lasers) with an experimental

accuracy of about 0.004 cm

197. Laser photoacoustic analysis of heavy water. (Slovenian)

B.B.Radak. L.T.Petkovska and S.S.MilJanic.

Glas.Hen.Technol.Maked., 7. 183-186, 1989.

Laser photoacoustic detection method proved to be especially

favorable for all gases which show absorption in the CO2

laser emission lines. Heavy water (D2O) mols in vapor

efficiently absorb the 9.4 um R(22) CO2 line which was used

in this work. A set of experiments was carried out with

varying deuterium concentration and temperature of the

liquid sample and a calibration procedure was established.

198. Infrared study of hydrogen adsorbed on ZrC>2.

J.Kondo, Y.Sakata, K.Domen, K.Maruya and T.Onishi.

Journal of the Chemical Society,Faraday Transactions,86(2),

397-401, Feb 1990.

The adsorption of h*2 and D2 at various temperatures

and the isotope effect have been studied in detail over a

Zr(>2 catalyst by means of FTIR. Four different types of

adsorbed hydrogen were observed as follows:(1) molecularly

adsorbed hydrogen, H2» was observed below 173 K and was

easily desorbed by evacuation; (2) homolytic dissociative

adsorption produces Zr species was observed below 373 K and

was stable below 178 K ; (3) heterolytic dissociative

adsorption which forms OH and ZrH was observed in the

temperature range 223-373 K and the isotope effect of

adsorption between H2 and D2 was also found; (4) the

adsorption which generates two OH bands at 3778 and

3668 cm takes place above room temperature.

199. Measurement of the acidity of solid acid (amberlite IRC-50)

using hydrogen-isotope exchange reaction. (Japanese)

H.Imaisumi, H.Sato and M.Okada.

Nippon Kagaku Kaishi, 1990(2), 225-227, Feb 1990.
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The hydros in-isotope exchange reaction between ethanol and a

solid acid (Amberlite IKC-50) labeled with tritium has been

observed at 30 - 80' C. The acidity ( acidity based on

kinetic logic ) at each temperature has been obtained with

the A'1- McKay plot based on the respective data obtained.

200. Improved analysis of the infrared spectrum of D£ H .

O.L.Polyansky and A.R.W.McKellar.

Journal of Chemical Physics, 92(7), 4039-4043, 1 Apr 1990.

The rotational analysis of the Coriolis-coupled nu2 A1U3

bands in the infrared spectrum of the D2 H molecular

ion has been reexamined. The reassigned nu2 A1U3 data

were combined in a simultaneous least-squares analysis with

existing nuj band infrared data and with two newly-

measured pure rotational transitions and the resulting

molecular parameters and calculated energy levels are the

best currently available for this fundamental molecular

ion.

201. A plasma spectroscopic study of molecular hydrogen and

hydrocarbons in a tokamak; techniques and problems.

T.Fujimoto.

[7. American Physical Society topical conference on atonic

processes in plasmas, Gaithersburg, MD (USA), 2-5 Oct 1989.]

AIP Conference Proceedings, 206(1), 116-121, 1 May 1990.

The cross sections for production of excited H atoms by

electron collisions exhibit significantly different

variations with the principal quantum number of the product

atoms, depending on whether the production mechanism

involves dissociative excitation of H2 , or direct

excitation from ground-state H atoms. It is also known that,

in a tokamak plasma, the excited state which constitutes the

boundary between the corona - phase and the ladder - like

excitation-ionization phase is located close to the states

from which the lower members of Lyman or Blamer lines are

emitted. On the basis of these premises a method was

developed to determine the densities of atomic hydrogen.

molecular hydrogen, and electrons from the observed Balmer

or Lyman line intensities.
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202. High - resolution spectroscopy of the hydrogen IS - 2S

transition in an atomic beam.

C.Zimmermann, R.Kallenbach and T.W.Haensch.

Physical Review Letters, 65(5), 571-574, 30 Jul 1990.

The 1S-2S transition of atomic hydrogen to a resolution of 5

parts in 10 by means of Doppler - free two - photon

spectroscopy in an atomic beam is observed and the

significantly asymmetric line shape is strongly affected by

the relativistic Doppler effect. The new high resolution can

be used for improved measurements of the Rydberg constant,

the IS Lamb shift, and the isotope shift of hydrogen and

deuterium.

203. Mass spectrometry in a multicusp ion source.

A.A.Mullan and W.G.Graham.

C 5. International symposium on the production and

neutralization of negative ions and beams, Upton, NY (USA).

30 Oct. - 3 Nov 1989.]

AIP Conference Proceedings, 210(1), 516-525, 5 Aug 1990.

Mass spectrometry has been used for the detection of

positive and negative ions in a multicusp ion source

operating with both hydrogen and deuterium gas. The mass

spectrometer operation has been optimized and it is shown

that applying ion extraction voltages can disturb the

discharge. Using this technique combined with a Langmuir

probe technique the authors are able to study the positive

ionic fractions present when operating with both gases (and

the negative ion densities).

204. A low frequency rf discharge: A possible source of D .

C.A.Anderson and W.G.Graham.

[ 5. International symposium on the production and

neutralization of negative ions and beams, Upton, NY (USA),

30 Oct - 3 Nov 1989.]

AIP Conference Proceedings, 210(1), 278-284, 5 Aug 1990.

By using a time-resolved Langmuir probe method, the time

dependent plasma parameters of a low frequency (<500 kHz) rf

driven D2 discharge have been measured.
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205. Determination of total body water by Fourier transform

infrared analysis.

N.Blagojevic, B.J.Allen, J.Gaskin and L.A.Baur.

Australasian Physical and Engineering Sciences in Medicine,

13(3), 110-116, Sep 1990.

A new technique for determinig body water using deuterium

isotope dilution for Fourier transform infrared (FTIR)

analysis is described. The advantages of the FTIR over

conventional dispersion and filter infrared instruments

include greater flexibility through computer controlled

operations and availability of 'on - line1 analytical

software. The technique was further improved by the

development of a simple procedure for determining D2O

concentration in untreated serum samples.

206. Infrared laser spectroscopy of H2 and D2 Rydberg states.

I. Application of the polarization model.

P.B.Davies, M.A.Guest and R.J.Stickland.

Journal of Chemical Physics, 93(8), 5408-5416, 15 Oct 1990.

207. Infrared laser spectroscopy of H2 and D2 Rydberg

states. II. Diode laser spectra and assignment of 5g—4f,

6h--5g, and 8i--6h systems.

P.B.Davies, M.A.Guest and R.J.Stickland.

Journal of Chemical Physics. 93(8), 5417-5423, 15 Oct 1990.

Infrared diode laser absorption spectra of portions of the

5g—4f, 6h—5g, and 8i—6h Rydberg bands of H2 and D2

have been measured at Doppler limited resolution in low pressure

A. C. discharges. Results of multichannel calculations for a

selected set of transitions are also reported.

208. Topography of the membrane-binding domain of cytochrome b5

in lipids by Fourier-transform infrared spectroscopy.

P.W.Holloway and C.Buchheit.

Biochemistry, 29(41), 9631-9637, Oct 1990.

Fourier-transform infrared spectroscopy was used to examine

the secondary structure of the membrane-binding domain

(nonpolar peptide) of rabbit liver cytochrome b5 in D2O

and in the presence of phospholipids and deoxycholate. In

all situations, the predominant structure was alpha helix,
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but an examination of the components of the amide I band in

the spectrum of the nonpolar peptide showed that the major

peak was shifted from 1655 cm in the lipids to 1650 cm

in deoxycholate.

209. Infrared and Raman spectroscopy of the solid hydrogens.

J.D.Poll.

[10.International conference on spectral line shapes,Austin,

TX (USA). 25-29 Jun 1990.]

AlP-Conference-Proceedings, 216(1), 473-484, 1 Dec 1990.

In this paper a review is given of recent work in .IR and

Raman spectroscopy of the solid hydrogens.

210. Decrease in deuterium content of heavy water in contact

with air.

M.Kobayashi.

Annual Reports of the Research Reactor Institute , Kyoto

University, 23, 188-193, Dec 1990.

• The change of iaotopic purity of D in heavy water was

tested for a certain time in an open condition in air by

infrared spectrometry. The purity decreased by axchange of

liquid H2O - d£ and/or -d molecules with H2O of

moisture in air. One factor affecting the rate of the

exchange is the geometry at the surface of heavy water.

When a small amount (0.7 ml) of heavy water (97.7 atomXD)

was allowed to stand on a watch glass, the D-content fell

to about 10 % within 10 hours. Under similar conditions,

the D-content of heavy water (10 ml) in a 50 ml beaker

fell to 60 X, after one week. It is shown that temperature

is another important factor.

211. Spectroscopy of the H...K and D...D

charge / induced - dipole complexes.

A.Carrington and I.R.McNab.

Journal of the Chemical Society, Faraday Transactions,

86(11), 1957-1962, 1990.

This paper describes the principles, experimental techniques

and interpretation of the studies.
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212. IR sp«ct-al study of deuterium oxide and deuterium oxide

solutions. (Japanese)

M.Kobayashi.

Kyoto Daigaku Genshiro Jikkensho Gakujutsu Koenkai Koen

Yoshishu,24, 109-114, 1990.

A method was developed for the determination of isotopic

purity (atom%D) in heavy water by infrared spectroscopic

analysis. The bands due to H-O-H.H-O-D and D-O-D deformation

vibration (at 1654,1458 and 1218 cm .respectively) were

used as the key bands. Concentration ranges and accuracies

are 90 approx 10 atom%D in water and ± 0.3%, respectively.

The method is simple and rapid, and requires only 20 mu 1 of

sample. By measuring the IR absorption spectra due to the

C=0 stretching of amides in dioxane-water (H2O, DgO)

mixtures, hydration states of amide have also been studied.

213. A Fourier-transform spectral-ratioed reinvestigation of the

infrared spectra from H2 and D2 adsorbed on ZnO at

room temperature and at 160* C.

G.Hussain and N.Sheppard.

Journal of the Chemical Society, Faraday Transactions,

86(9), 1615-1617, 1990.

Ratio - recorded Fourier - transform infrared spectra from

H2 and D2 adsorbed on Kadox 15 zinc oxide have

provided better quality data than previously, particularly

in the low - wavenumber region 1200-600 cm which is

overlapped by multi-photon absorptions involving ZnO lattice

fundamentals. No evidence was found for a band at 1125 cm

postulated from inelastic neutron scattering work and

attributed to a delta(OH) mode from typeI adsorbed hydrogen.

On the other hand,the presence of two absorptions at 840 and

820 cm" , attributed to delta(OH) and delta(ZnH) modes,

was confirmed. Absorptions from type II adsorbed hydrogen

were also recorded.

214. Assessment of thermal energy output from electrochemical

cells - critical review.

M.Case and R.Boehm.
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HTD (Am.Soc Mech.Eng.), 151 (Heat Transfer Adv. Energy

Syst.), 55-62, 1990.

A review with references. In this paper the general problem

is outlined and the various approaches to calorimetry are

discussed of particular importance are the complications and

errors that result in each of the measurement techiques.

215. Structure and dynamics of dimyristoylphosphatidic
2

acid / calcium complexes by H NMR, infrared, and

Raman spectroscopies and small-angle X-ray diffraction.

G.Laroche, M.Pezolet, E.J.Dufourc, and J.Dufourcq.

Biochemistry, 30(12), 3105-3114, 26 Mar 1991.

The structural and dynamic properties cf complexes of

dimyristoylphosphatidic acid (DMPA) and calcium ions have
2

been characterized by H NMR, Raman, and infrared

spectroscopies and small-angle X - ray diffraction. All

techniques used show that these complexes do not undergo

a cooperative thermotropic phase transition.

216. Formation and stability of As-H bonds in H-implanted GaAs.

H.J.Stein.

[7. International conference on ion beam modification of

materials (IBMM-7) and exposition, Knoxville, TN (United

States), 9-14 Sep 1990.]

Nuclear Instruments and Methods in Physics Research,

Section.B, 59/60(pt.2), 1106-1109, Jul 1991.

The chemical bonding and isochronal annealing of H implanted

into GaAs at 80 K has been investigated by infrared

absorption measurements.

217. CO2 -laser photoacoustic spectroscopy of deuterated and

tritiated forms of hydrogen sulphide.

L.T.Petkovska, B.B.Radak and S.S.Miljanic.

Infrared-Physics, 31(3), 303-309, 1991.

Spectra of coincidence of HDS and D2S IR absorption with

CO2 -laser emission lines were recorded by the use of

photoacoustic detection in the entire range of CO2 -laser

emission. The strongest absorption of the laser radiation was

found at 970.55 cm [laser line R(12)] for HDS and at

974.62 cm"1 [laser line R(18)] for D2S.
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218. Optical and thermal energy discharge from tritiated solid

hydrogen.

F.Magnotta, E.R.Mapoles, G.W.Collins and P.C.Souers.

UCRL-JC--106507, CONF-9102109--1, 1991.

The mechanisms of energy storage and release in tritiated

solid hydrogens,by a variety of techniques including ESR.NMR

and thermal and optical emission are investigated and this

paper presents preliminary results of a study of the optical

emission from solid hydrogen containing tritium over the

visible and near infrared spectral regions.Specifically,they

have studied optical emission from DT and T2 using CCD,

silicon diode and germanium diode arrays.

219. Infrared study on beta-radiolysis in poly(vinyl alcohol)-T20

system.

I.Kanesaka, H.Takahashi and K.Kawai.

Radiochimica Acta, 54(1), 53-56, 1991.

beta-Radiolysis of poly(vinyl alcohol) by tritium was

studied by means of infrared spectroscopy and new bands at

1706, 1378 and 940 cm were attributed to ketonic groups

formed in polymer chains. Formation of methyl groups was

found from the new band at 2960 cm

220. Tritium analysis in deuterium gas and deuterated metals of

the IV b group.

F.Lanza, E.Parnisari and C.Ronsecco.

EUR-13367, 15 pp., 1991.

A system based on the oxidation of deuterium and tritium

to water, trapping in a cold trap and finally counting in a

scintillation spectrometer has been set up. The possible

source of error are discussed.

221. Infrared spectra of water. 1. Effect of temperature and of

H/D isotopic dilution.

Y.Marechal.

J.Chem.Phys., 95(8), 5565-5573, 1991.

The implimentation of a cell operating with the technique of

Attenuated Total Reflection (ATR) enabled to obtain good

quality IR spectra of water for the whole region above

750 cm"1 (which is the limit of the effect of the cutoff
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wave number of the crystal) and upto 5000 cm . ATR spectra

was recorded as a function of temperature ranging from -5°

to 80* and of H/D molar concentration c (0<c<l). They are

transformed into spectra in 6" using the Bertie - Eysel

iteration procedure. In this paper evolution of these

spectra in €" upon variations of these two parameters c and

T are investigated and analyzed. It is shown that any

experimental spectrum in €" of a mixture of normal and heavy

water is a superposition of three spectra due to pure H2O,

D2O and a spectrum that is only slightly dependent upon

isotopic concentration c and is consequently mainly due to

HDO.

222. Numerical investigations of variations in vibrational

spectra of solutions of water in heavy water. (Russian)

V.D.Danchuk, V.D.Khavryuchenko and Yu.P.Tsyashchenko.

Ukr.Fiz.2h. (Russ.Ed.), 36(4), 551-554, 1991.

Quantum chemical calculations of the vibrational spectrum of

clusters of (HgOJs, (D2O)5, HgO.(D20)4, D2O.(830)4 were made

by the MNDO/H method with the total optimization of the

space structure by the Fletcher algorithm. Spectrum

variations are interpreted by the dynamical intermolecular

interactions mechanism.

223. The catalytic oxidation of hypophosphite on nickel studied

by electrochemical mass spectrometry.

Z.Jusys, J.Liaukonis and A.Vaskelis.

J.Electroanal.Chem.Interfacial Electrochem., 307(1-2), 87-

97, 1991.

A novel on-line technique of electrochemical mass

spectrometry (EMS) combined with isotope labeling was

applied for the study of catalytic hypophosphite oxidation

on Ni by D2O within the potential range from -0.1 to 1.2 V.

224. Laser double resonance measurements of the quenching rates
2

of spin - orbit excited atomic bromine [Br( P1/2)] with

water, water-d2, water-d and oxygen.

C.A.Taatjes, C.M.Lovejoy, B.J.Opansky and S.R.Leone.

Chem.Phys.Lett., 182(1), 39-44, 1991.
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Quenching rate constants for spin-orbit excited Br atoms
2
( P1/2) with H2O, D2O, HDO and O2 were measured at 300 K

using at 2-laser pump-probe technique.

225. Negative deuterium ion thermal energy measurements in a

volume ion source.

M.Bacal, C.Courteilie, P.Devynck, Y.D.Jones, R.Leroy and

R.A.Stern, P:605-609.

Ed.: H.E.Brandt, Intense microwave and particle beams II,

SPIE - Volume 1407, SPIE Society of Photo - Optical

Instrumentation Engineers, Bellingham, WA (United States),

657 pp., 1991.

CONF-910123, 1991.

A diagnostic technique has been developed to determine the

negative hydrogen ion (H / D ) thermal energy in a variety

of conditions in a volume production ion source. The method

is based on Nd:YAG laser photodetachment of the negative

ions. The results of measurements using this technique for

deuterium ions are described.

226. Particle density measurements in beam-confinement fusion

systems.

A.M.Ferrari and S.Anghaie.

Transactions of the American Nuclear Society, 63, 106-108,

1991.

A system for determining the spatial distribution of

particles in beam - confinement fusion systems has been

developed. In particular, the method has been applied to the

self-collider beam-confinement fusion system currently under

development at the University of Florida.

227. Neutral-beam performance analysis using a CCD camera.

D.N.Hill, P.A.Pincosy and S.L.Allen, P: K4.

Proceedings of the 6th topical conference on high

temperature plasma diagnostics, Princeton Plasma Physics

Laboratory, Princeton, NJ (USA), 92 pp., 1986.

From: Atomindex, 22, 742, 1991.

This paper discusses development of a diagnostic technique

to measure ( independent of the species mix of accelerated
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ions) the spatial distribution and absolute magnitude of -the

atomic-deuterium current produced by a natural-beam source.

228. Near - IR absorption spectrum of the solvated electron in

alcohols and deuterated water.

H.Abramczyk and J.Kroh.

Radiation-Physics-and-Chemistry, 39(1), 99-104, Jan 1992.

The absorption band profiles of the solvated electron in -

aqueous and alcohol glasses at 77, 115 and 300 K were

calculated in terms of the theory presented in .their earlier

paper. Here they are concentrating their attention on the

problem of the IR - absorbing electrons (ej R ) trying

to explain their appearance in alcohols, deuterated water and

their lack in H2O at low temperatures.

229. Interaction of slow electrons with organic films: theoretical

and experimental HREELS studies on selectively deuterated

molecules.

M.Schreck, M.Abraham, W.Goepel, A.Lehmann, and H.Schier.

Surface-Science, (1 Feb 1992) 262(1/2), 128-140. 1 Feb 1992.

The scattering processes of slow electrons in high-resolution

electron-energy-loss spectroscopy (HREELS) at the surface of

organic solids have been studied, both theoretically and

experimentally, using selectively deuterated molecules which

were prepared in highly ordered films by the Langmuir -

Blodgett technique.In the framework of a microscopic approach

the intensity ratios for CD- and CH-stretching vibrations in

the dipolar and impact limit were estimated.

==== ** ==== ** ====
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SECTION IV

PROPERTIES

High resolution photoabsorption and photoionization spectra

of HD and D2.

P.M.Dehumer, P.S.Dardi and W.A.Chupka, P: 7-24.

Radiological and Environmental Research Division Annual

Report, October 1978, Part I, Sep 1979.

Fundamental molecular physics and chemistry.

ANL - 79 - 65 (Part I), 1979.

Relative photoabsorption and photoioniaation cross sections

for D2 and HD are reported in the wavelength region between

approximately 805 A and 735 A.

Isotope effects in aqueous systems. XI. Excess volumes in

H2O / D2O mixture. The apparent molar volume of NaCl in a

H2O / D2O mixture.

fi.K.Datta Choudhary and W.A.Van Hook.

J.Phys.Chem., 84(21), 2735-2740, 16 Oct 1980.

The densities of D2O / H2O mixtures relative to pure D2O and

H2O have been measured with a Mettler - Paar vibrating

densitometer at 10, 25 and 40°C.

Recent research on cryogenic deuterium - tritium.

P.C.Souers, F.M.Fearon, R.L.Stark and R.T.Tsugawa, P:387-

391.

In: Proceedings - Tritium technology in fission, fusion and

isotopic applications, American Nuclear Society, 1980.

Recent cryogenic D -T data, measured experimentally, are

presented.

High resolution spectroscopy of molecular hydrogen in the

extreme ultra violet region.

M.Rothschild, H.Egger, R.T.Hawkins, J.Bokor, H.Pummer and

C.K.Rhodes.

Phys.Rev., 23(1), 206-213, Jan 1981.

High resolution, rotation, vibration spectra of D2O in the

region of T and T3 bands.

V.D.Gupta.

Pramana, 16(3), 237-247, Mar 1981.
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The infrared spectrum of D2O from 2400 to 3000 cm at a

rouolulion buvlur Lhuii 0.02 era is given.

G. Kxpftvi m«nt.al determination of heavy water scattering law as

function of temperature.

B.Grebcev, N.C.Popa, M.Ion, P.Timis, N.Mateescu and

C.Craciun.

IRNE - 150 -1981, 11 pp., Apr 1981.

MF available from INIS.

7. Radiation induced infrared lines in solid hydrogens

containing tritium.

P.C.Souers, E.M.Fearon, R.L.Stark and R.T.Tsugawa, J,D.Poll

and J.L.Hunt.

Can.J.Phys., 59(10), 1408-1417, Oct 1981.

Three radiation induced lines (A, B and C) in the collision

induced fundamental infrared spectra of solid hydrogens

containing tritium have been observed.

8. Density effects on the rotational lines of D2 in T>2 ~ Ar

mixture.

U.Buontempo, P.Codastefano, S.Cunsole, P.Dore and P.Maselli.

Can.J.Phys., 59(10), 1495 - 1498, Oct 1981.

An induced rototranslational absorption spectra of D2

dissolved in Ar have been measured at T = 164 K at different

densities upto about 500 amagats.

9. Tables of thermodynamic properties of heavy water in

S.I.Units.

P.G.Hill, R.D.Macmillan and V.Lee.

Power Projects, Atomic Energy of Canada Ltd., Ontario.

AECL - 7531, 196 pp., Dec 1981.

These tables display the thermodynamic properties of 100%

D2O over the complete range of single phase states between

the triple point and 800°C and from ideal gas pressures upto

100 MPa.

10. Acoustic velocity and refractive index of fluid hydrogen and

deuterium at high pressures.

E.M.Brody, H.Shiraizu, H.K.Mao, P.M.Bell and W.A.Bassett.

J.Appl.Phys., 52(5), 3583-3585, 1981.
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Using Brillouin scattering the pressure dependence of the

acoustic velocity and refractive index of fluid hydrogen and

deuterium were measured at room temperature in a diamond

anvil cell upto solidification at 55 K bars.

11. Isothermal compressibility and thermal expansion of solid

deuterium in the premelting region. (Russian)

V.B.Esel'son, B.Q.Udovidchenko and V.G.Monahelii.

Fiz.Nizk.Temp.(Kiev), 7(7), 945-947, 1981.

The title properties of solid n-D were studied at 15-25 K

and S 250 atm. The results are compared with those for solid

hydrogen and helium group gases.

12. Near infrared optical absorption in solid deuterium, tritium

and diatomic tritium.

J.H.Richardson, S.B.Deutachev, P.C.Souers, R.T.Tsugawa and

E.M.Fearon.

Chem.Phys.Lett., 81(1), 26-28, 1981.

Near infrared optical absorption has been detected for

solid DT and T£ samples. It is suggested that the absorption

is due to electrons and/or ions resulting from the

radioactive decay of T being trapped in the solid lattice.

13. IR studies of surface hydroxyl groups and acidity of HZSM-5

zeolites. (Chinese)

W.Guo, Q.Xin, H.Zhang and J.Liang.

Cuihua Xuebao, 2(2), 113-120, 1981.

The surface properties, such as the acidic sites, the H-D

exchange between surface OH groups and gaseous deuterium, of

2 HZSM-5 prepared from EtNH2 and Et4NOH were studied by IR

spectra of their surface OH group and pyridine chemisorbed

species.

14. D2O vapour table.

The 1967 - IFC formulation for industrial purposes as bases

for a D2O vapour table and a catalogue of transfer factors.

(German)

G.Ulrych.

ISBN 3 -18 -149006 - 7, 247 pp., 1981.
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15. Trapping and surface permeation of deuterium in Fe, Ni and

stainless steel : an ion - beam study.

S.M.Myers.

[International conference on environmental degradation of

engineering materials, Blacksburg, VA, USA, 21-23 Sep 1981.]

CONF - 810913 -2. SAND - 81 -1335 C, 20 pp., 1981.

Ion implantation and ion beam analysis were used to

investigate trapping and surface permeability for deuterium

in Fe, Ni and 304 stainless steel.

16. Enhanced density fluctuations in supercooled water, heavy

water and ethanol - water solutions : evidence from small

angle X - ray scattering.

L.Bosio, J.Teixeira and H.E.Stanley.

Phys.Rev.Lett., 46(9), 597-600, 1981.

The static structure factor S(q) for H2O was determined by a

X-ray scattering for 0.15<a<lA° -1 and for 253<T<348 K. The

low-temperature data show a surprising increase of S(q) with

decreasing q and the anomaly is more pronounced in D2O

while small amounts of H - bonding impurity EtOH decrease

the anomaly.

17. Diffusion of hydrogen, deuterium and tritium in niobium.

G.R.Matusiewics.

DOE / ER / 01198 - 1346, 179 pp., 1981.

The diffusion of hydrogen in niobium was investigated over

the temperature range 148 to 500 degree Kelvin, using

measurements of the elastic after effect caused by long

range diffusion (the Gorsky Effect). Experimental results

are compared to several models for diffusion and trapping. A

model is presented which can account for the form of the

relaxation curves observed in pure, annealed niobium.

18. Heavy Water Steam Table. The 1967 IFC formulation for

industrial use as basis for a heavy water (D2O) steam table

and compilation of transport values. (German)

G.Ulrych.

Brennst - Waerme - Kraft, 33(12), 491-493, 1981.

A data table for D2O vapour.

292



19. Isotope mixtures of hydrogen in vanadium. (German)

P.Meeking-Schloetensack, Kemforschung sanlage, Juelich

G.m.b.H. (Germany F.R.)

Juel - 1779, 116 pp., Mar 1982.

The properties of isotope mixtures of protium and deuterium

stored in vanadium have been studied.

20. NMR study of H2. HD and D2 in nematic solvents.

E.F.Burnell, C.A.De Lange and J.G.Snijders.

Phys.Rev.. A, 25(4), 2339-2350, Apr 1982.

21. Isotopic compression of high density deuterium. (Japanese)

K.Inoue and T.Ariyasu.

Koon Gakkai-shi, 8(4), 149-159, July 1982.

22. The structure of liquid water by neutron scattering. 2.

Temperature dependence of the liquid structure.

N.Ohtomo, K.Tokiwano and K.Arakawa.

Bull.Chem.Soc.Jpn., 55(9), 2788-2795, Sep 1982.

23. A deuterium - hydrogen fractionation mechanism in magnesium

oxide.

F.Freund, H.Wengeler and R.Martens.

Geochim.Cosmochim.Acta., 46(10), 1821-1829, Oct 1982.
Water dissolved in a nominally anhydrous oxide like MgO

forms not only OH ions, but also molecular H2 and peroxy
2-

anionsC>2 and the D/H fractionation is a function of the
temperature.

24. High - resolution rotation - vibration spectra of HDO in the

region of the x\ and 2T2 bands.

V.D.Gupta, R.Sethi, K.K.Biswas and V.Dixit.

J.Phys. B (London), At.Mol.Phys., 15(24), 4541-4550, 28 Dec

1982.

The spectra of HDO from 2500 to 3000 cm" has been analysed

at a resolution of better than 0.02 cm

25. Low temperature equation of state of molecular hydrogen and

deuterium to 0.37 Mbar; implications for metallic hydrogen.

J.Van Straten, R.J.Wijngarden and I.F.Silvera.

Phys.Rev.Lett., 48(2), 97-100, 1982.
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The T = 5 K isotherms of molecular hydrogen and deuterium &m

well as the index of refraction to 370 K bar were measured

with a diamond anvil cell.

26. A study of the interaction of tritium with liquid lithium -

lead (Li17Pb83).

C.H.Wu and A.J.Blair.

Fusion Technol., V.I, 699-704, 1982.

The composition of the gas released upon fusion of the

irradiated alloy in vacuum was determined by mass

spectrometric Kunden effusion analysis and the principal

species detected were HT, HTO and T2- The ratios of these

were depend on the tritium concentration and the purity of

the alloy sample.

27. Calculation of reactive cross sections and rate coefficients

for isotopic variants of the proton + molecular hydrogen

system in the energy range 2 meV - 1.8 eV.

D.Gerlich.

Contrib - Symp. At.Surf.Phys., 304 -309, 1982.

The proton - deuteron exchange reactions of H +D21 D + H2.

H + HD and D + HD were studied by using a recently

developed dynamic statistical theory.

28. Thermal conductivity chromatographic determination of

hydrogen isotope in natural water. (Chinese)

X.Zhou.

Huasue Tongbao, (5), 276-277, 1982.

Pb in seawater is concentrated on W filament electrode in an

electrolytic cell for flameless at.absorption determination.

The lower detection limit of Pb is 0.05 jag / L and the

relative standard deviation is 7.9% in water containig 10

ppb Pb.

29. Absolute coverage and isoteric heat of adsorption of

deuterium on platinum (III) studied by nuclear

microanalysis.

P.R.Norton, J.A.Davies and T.E.Jackman.

Surf.Sci., 121(1), 103-110, 1982.
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The absolute coverage of D adsorbed on Pt (III) at 180 < T <

440 K and 5 X 10~6 < P < 5 X 10~2 Pa Do was determined by
3 4using the D ( He.p) He reaction.

30. Frequency and intensity measurements in the fundamental

infrared band of diatomic hydrogen - d^.

N.H.Rich, J.W.C.Johns and A.R.W.McKellar.

J.Mol.Spectrosc., 95(2), 432-438, 1982.

The fundamental band of HD was studied at room temperature

and 0.6 atm. pressure with a 48 m absorption path and a

resolution of 0.01 cm

31. Diffusion coefficients of hydrogen and deuterium in highly

concentrated palladium hydride and deuteride phases.

S.Majorowski and B.Baranowski.

J.Phys.Chem.Solids, 1114-1127, 1982.

32. Adsorption studies of hydrogen isotopes on zinc oxide :

Coverage induced IR frequency shifts and adsorbate geometry.

G.L.Griffin, J.T.Yates and T.John Jr.

J.Chem.Phys., 77(7), 3744-3750, 1982.

The coverage dependence of the IR stretching frequencies for

dissociative type - I adsorption of H2 and D2 on ZnO powders

was measured by transmission spectroscopy.

33. Study of hydrogen and deuterium sorption by the palladium

alloy V - 1 by dilatometric methods. (Russian)

V.V.Latysshev and V.I.Koshel.

Khim.Fiz., (12), 1696-1700, 1982.

34. Development of a heavy water thermodynamic and transport

property package for thermal - hydraulic transient analysis

codes.

E.Wacholder, S.Kaizerman and N.Tomerian, P: 119-120.

[ Nuclear Societies of Israel joint annual meeting, Tel

Aviv, 14-15 Dec 1982.]

INIS - mf - 8903, 228 pp., 1982

Published in summary form.

35. Characteristics of the permeation of hydrogen - inert gas

mixtures through a palladium alloy tube wall.

N.Mitsuishi, T.Yuki and I.Ichihara.

295



J.Less.Common.Met., 89(2), 415-422, Feb 1983.

Permeabilities of hydrogen and deuterium through 100 mm long

and 1.44 mm diameter palladium alloy tube were measured at

400°C and atmospheric pressure using H2~Ar and D2~Ar

mixtures.

36. Thermodynamic properties of heavy water calculated through

acoustic data. (Russian)

A.A.Aleksandrov and V.S.Okhotin.

Teploehnergetika, (No.3), 71-73, Mar 1983.

For English translation see the journal Thermal Engineering

(UK).
On the basis of the data on the velocity of the sound by

step - by - step iteration method, specific volume,

isothermal compressibility, enthalpy and entropy of heavy

water at temperatures of 4 - 260°C and pressures upto 100

MPa are calculated.

37. Autoionization Rydberg states of H2, HD and D2 molecules.

G.V.Golubkov, G.K.Ivanov and I.E.Cher1ina.

Opt. Spectrosc, 54(3), 251-254, Mar 1983.

Cover to cover translation of Optika i Spektroskopiya

(USSR).

38. Enhanced selective hydrogen desorption from metals.

R.J.Kmze and J.L.Cecchi.

J.Vac.Sci.Technol., A, 1(2), 1273-1275, 1 Apr 1983.

A method for enhancing the desorption rate of one particular

isotope by maintaining constant pressure of another

molecular species is presented.

39. Equilibrium pressures of H2 and D2 for different getter

materials and the effect of CO impurities.

C.Boffito, B.Ferrario and D.Martelli.

J.Vac.Sci.Technol., A, 1(2), 1279-1282, 1 Apr 1983.

40. Intermolecular motional degrees of freedom of H2O and D2O

isolated in solid gas matrices.
E.Knoeainger and R.Wittenbeck.

J.Am.Chem.Soc., 105(8), 2154-2158, 20 Apr 1983.
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Disordered solids of pure nobl'e gases ( Ar, Kr, Xe ) as well

as these matrices doped with H2O and D2O (1 : 1000) were

studied by Far-IR Fourier Spectroscopy at very low

temperature (10).

41. On the thermal neutron transport processes in liquid H2O

D2O mixtures.

R.M.Barnsal and S.P.Tewari.

Nucl.Sci.Eng., 84(2), 147-149, Jun 1983.

42. Investigation of carbon dioxide solubility in heavy water.

(Russian).

V.F.Kapitanov and O.M.Shecherbakova.

Zh.Fiz.Khim., 57(7), 1785-1787, July 1983.

For English translation see the journal Russian Journal of

Physical Chemistry (UK).

Short note.

43. Kinetic isotope effect during hydrogen evolution from acid

solutions at cadmium. (Russian)

Z.S.Parisheva, I.V.Obrushnikova, V.M.Tsionskij and

L.I.Krishtalik.

Ehlektrokhimiya, 19(7), 929-933, July 1983.

For English translation see the journal Soviet

Electrochemistry (English translation).

Short note.

44. The effect of pressure on the structure of light and heavy

water.

G.A.Gaballa and G.W.Neilson.

Mol.Phys., 50(1), 97-111, Sep 1983.

X - ray diffraction experiments were carried out on light

and heavy water to pressures of 6 K bar. The results are in

qualitative agreement with other molecular dynamics studies.

However there are appreciable quantitative differences.

45. Further comments on tritium measurement scales for water.

W.B.Marn, M.P.Unterweger and B.M.Coursey.

Int.Appl.Radiat.Isot., 34(9), 1410, Sep 1983.

Letter to the editor.
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46. Further coramerts on tritium measurement scales for water.

C.B.Tylor and W.Roether.

Int.Appl.Radiat.Isot., 34(9), 1409, Sep 1983.

Letter to the editor.

47. Ion bombardment and adsorption studies on ilmenite (FeTiO3>

by X - ray photoelectron spectroscopy.

P.D.Schulze.

NASA / ASEE Summer Faculty Fellowship Research Program

research report, Lyndon B. Johnson Space Center.

N -86 -14078, Sep 1983.

The v effects of 5 KeV argon and oxygen ion bombardment on

FeTiO3 at low temperatures have been studied using X -ray

photoelectron spectroscopy. Adsorption of O2 and D2O at 150K

have been studied using the same technique.

48. Study of the kinetics of hydrogen and deuterium atoms in H2

- D2 solid solution at helium temperatures. (Russian)

A.V.Zvliev, A.S.Iskovskikh, A.Ya.Katunin, I.I.Lukashevich,

V.V.Sklyarevskij, V.V.Suraev, V.V.Filippov, N.I.Filippov and

V.A.Shevtsov.

Pis'ma Zh.Ehksp.Teor.Fiz., 38(7), 317-320, 10 Oct 1983.

For English translation see the journal JETP Letters (USA).

49. Neutron diffraction studies of water. 4. The super cooled

liquid region ( S -14.5°C ).

L.Bosio, J.Teixeira, J.C.Dore and D.C.Steytler.

Mol.Phys., 50(4), 733-740, Nov 1983.

50. Broad infrared absorption feature in solid deuterium and

hydrogen containing tritium.

J.P.Poll, J.L.Hunt, P.C.Souers, E.M.Fearon, R.T.Tsugawa,

J.H.Richardson and G.H.Smith.

Phys.Review., A, 28(5), 3147-3148, Nov 1983.

A new IR absorption feature in the low temperature spectrum

of solid deuterium and hydrogen containing small amounts of

tritium was observed. The absorption can be interpreted as

being due to electrons in bubblelike structure with

diameters of ~ 9A.
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51. Temperature dependence of coefficients of viscosity of some

gases. (Russian)

V.I.Lukin, B.A.Ivakin and P.E.Suetin.

Zh.Teka.Fiz., 53(5), 931-932, 1983.

The viscosity coefficients of He, 4He, Ar, Ne, Kr, Xe, N2,

H2> Dp and SFg were determined at 77 - 293 K at normal

pressure by the nonsteady - state flow method by measuring

the relaxation time of a small pressure drop ( -10 torr )

at the ends of a capillary joining two vessels filled with

gas at S 50 torr.

52. Thermal properties of high dense deuterium .

T.Ariyasu and K.Inoue, P: 87.

International conference on plasma science, New York, NY

(USA), IEEE, 1983.

Abstracts only.

53. High - resolution spectroscopy of molecular hydrogen at

83 mm.

M.Rothschild, H.Egger, R.T.Hawkins, J.Boker, H.Pummer and

C.K.Rhodes.

Guoji Jiguanghui Yiwenji 1980, 35 - 40, Pub. 1983.

Ed. : D.Wang, Wiely, New York.

Results are given of high resolution studies performed in

the vicinity of 83 mm in H2, HD and D£.

54. Behavior of tritium in zirconium and zircaloy : absorption -

diffusion - desorption . A literature survey.

H.Muenzel and G.U.Greger.

BNL - tr - 1035, 34 pp., 1983.

The behaviour of hydrogen in zirconium and zircaloy is

discussed with respect to absorption, diffusion and

desorption using published experimental results.

55. The diffusivity of tritium in the system LigO - AI2O3.

D.Bruen, D.Guggi and H.R.Inhle, P: 543 - 548.

Proceedings of the 12. symposium held in Juelich, 13-17 Sep

1982, 1532 pp., 1983.

For the determination of diffusivities of tritium in

candidate solid breeder materials in the LiC>2 - AI2O3

isothermal postirradiation annealing experiments were
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carried out under conditions under which diffusion is likely

to control the rate of tritium release.

56. Thermodynamic properties of solid deuterium in premelting

region. (Russian)

B.G.Udorichenko, V.B.Esel'son and V.G.Manzhelij.

Fi2.Ni2k.Temp., 10(1), 13-23, Jan 1984.

Thermal expansion and isothermal compressibility of solid

normal deuterium are measured near the melting line under

pressures upto 500 atmosphere.

57. Glass reactivity in aqueous solutions.

D.K.Baer, L.R.Pederson and Q.L.McVay.

J.Vac.Sci.Technol., 2(2), 738-743, Apr 1984.

The reactivity of simple glasses with water has been
1 ft

determined by measuring the uptake of deuterium and 0 in

sodalime silicate glass, amorphous and crystalline silica
1R

and amorphous and crystalline albite leached in Dg O at

90°C as a function of time.

58. Diffusivities of hydrogen in yttrium and yttrium alloys.

P.W.Fisher and M.Tanase.

J.Nucl.Mater., 123(1-3), 1536-1540, May 1984.

Diffusivities of hydrogen in yttrium, Y-Nb alloy (3:7), Y-Nb

composite (3:7), and Y-Th alloy (4:1) in the Sieverts region

were measured by gas absorption in the temperature range

from 960 to 1160 K.

59. Permeation and diffusion of hydrogen and deuterium under

fission - reactor radiation.

G.W.Schwarzinger and R.Dobrozemsky.

J.Nucl.Mater., 123(1-3), 1560-1562, May 1984.

Diffusion and solubility data of hydrogen and deuterium in

steel samples at 520 K were measured in the primary

radiation environment of the ASTRA reactor by means of a

new-developed irradiation capsule.

60. Permeation of hydrogen isotopes in structural alloys.

A.D.Le Claire.

J.Nucl.Mater. , 123(1-3') , '1558-1559, May 1984.

Published in summary form only.
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61. Deuterium-permeation through oxidised Fercralloy.

W.A.Swansiger, B.E.Mills and A.S.Nagelberg.

J.Nucl.Ma^er., 123(1-3), 1292-1297, May 1984.

Deuterium permeabilities were determined for a series of 19

samples of Fercralloy A ( an iron - chromium - aluminium

alloy ) oxidized in air at temperatures from 900°C to 1150#C

for times from 4 hours to 192 hours.

62. Proton magnetic resonance study of the deuterium - protimn

fractionation in aqueous solutions of alkali metal

chlorides.

O.A.E1 Seoud, M.I.El Seoud, P.A.R.Pires and J.P.S.Farah.

J.Phys.Chem., 88(12), 2669-2671, 7 Jun 1984.

The fractionation factor for the chloride ion ( phi / sub

Cl /) was determined by studying the dependence of the

chemical shifts of the water protons on the concentration of

the solubilized chlorides ( KC1, NaCl ) and the deuterium

content of the solvent.

63. Pressure - volume - temperature relationships for deuterium

between 18.7 and 21.0 K.

L.A.Schwalbe and E.R.Grilby.

J.Res.Nat1.Bur.Stand.(OS), 89(3), 227-250, Jun 1984.

64. Absorption and desorption of hydrogen, deuterium and

tritium for Zr - V - Fe getter.

K.Ichimura, N.Inoue, K.Watanabe and T.Takeuchi.

J.Vac.Sci.Technol., A, 2(3), 1341-1347, July 1984.

The absorption and desorption of hydrogen isotopes and the

isotope effects were investigated for a Zr - V - Fe alloy

(St.707) by means of the mass analyzed thermal desorption

spectroscopy.

65. A thermal desorption study of the surface interaction

between tritium and type 316 stainless steel.

T.Hirabayashi, M.Saeki and E.Tachikawa.

J.Nucl.Mater., 126(1), 38-43, Sep 1984.

The thermal desorption of tritium from type 316 stainless

steel exposed to gaseous tritium (HT) gas studied.

301



66. Temperature effect on the decay of H (D) atoms in the

radiolysis of solid H2. D2 and HD at 4.2 and 1.9 K =

Evidence for tunneling migration.

T.Miyazaki, K.P.Lee, K.Fueki and A.Takeuchi.

J.Phys.Chem., 88(21), 4959-4963, 11 Oct 1984.

The radiolysis of H2, D2 and HD has been studied at 4.2 and

1.9 K by electron spin resonance spectroscopy.

67. Induced absorption spectra of the infrared fundamental band

of molecular deuterium at 77 K : Si(J) + SO(J) transitions.

P.G.Gillard, R.D.G.Prasad and S.P.Reddy.
J.Chem.Phys., 8(8), 3458-3462, 15 Oct 1984.

The collision induced spectra of the fundamental band of

normal D2 in the high frequency region 3200 - 3700 cm were

recorded for gas densities in the range 80 - 140 amagat at

77 K with a 2m absorption cell.

68. Adsorption and permeation of helium and hydrogen isotopes.

T.Nishitaka, Y.Hanayama and M.Kimura.

Ehime Daigaku Kogakubu Kiyo, 10(3), 39-45, 1984.

The title measurement was carried out with various synthetic

rubbers and steels under high pressures upto 1.2 GPa at room

temperature.

69. Permeation of chromium by hydrogen and deuterium. (German)

H.P.Buckremer and D.Stoever, P: 37 - 51.

In: Lecture and discussion meeting on the subject of gases

in metals:Kinetics and thermodynamics - material behaviour -

analyses, Ed. : D.Hirschfeld, Deutsche Gesellschaft fuer

Metallkunde e.v., Oberursel, Germany F.R., 429 pp., 1984.

The permeability of hydrogen and deuterium through chromium

disks is measured by quadrupole mass spectrometer between

600"C and 800°C and at pressures between 1 - 1 0 bar.

70. Measurement of retained hydrogen by laser thermal desorption

for carbon exposed to sub - ev atomic deuterium .

J.W.Davis, A.A.Haasz, O.Auciello, P.C.Stangeby and

B.L.Doyle.

SAND - 83 - 2629 C, CONF - 840520 - 7, 16 pp., 1984.
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Retention levels for sub - ev D" atoms in single crystal and

pyrolytic graphite were measured using a newly developed

Laser Thermal Desorption.

71. A description of an ultra high vacuum device for permeation

measurements.

O.Gautsch and C.Hodapp.

EUR - 9388, 28 pp., 1984.

The permeability of deuterium through austentic stainless

steel membranes is determined by means of an UHV - apparatus

as a function of temperature, membrane thickness and

deuterium upstream driving pressure. The apparatus and the

methods used for the determination of permeabilities are

described. "

72. Hydrogen isotope disproportionation and fractionation

equilibria in water - heavy water solvent system. III.

Fractionation of deuterium between methoxy methyl .phenyl

ketone and water.

P.Scharlin.

Acta Chem.Scand., Ser.A. ,' A 38(7), 529-534, 1984.

Fractionation of deuterium between methoxy methyl phenyl

ketone and water was studied in different H2O - D2O liquid

mixture.

73. Nuclear reaction analysis of deuterium on stainless steel

surface.

N.Matsunami, T.Chinushi and N.Itoh.

J.Nucl.Mater., 128 - 129, 722-724, 1984.

The adsorption of deuterium on stainless steel was

investigated in view of hydrogen recycling in tokamark, for
exposure of molecular D2 and at deuterium having thermal

3
energies using the DC He,a) H nuclear reaction.

74. The a32g+ - C3IIu and C3IIu - a32g* systems in the infrared

spectrum of molecular hydrogen and molecular deuterium .

I.Dabrowski and G.Herzberg.

Acta.Phys.Hung., 55(1-4), 219-228, 1984.
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75. Electronic spectrum and energy levels of the deuterium

molecule.

R.S.Freund, J.A.Schiavone and H.M.Crosswhite.

J.Phys.Chem.Ref.Data, 14(1), 235-383, Jan 1985.

This paper gives the 27488 lines of molecular deuterium,

measured by Dieke, arranges the 8243 assigned lines into

band systems and derives rotational energy levels for over

50 electronic states. It also derives energy levels from

published Vacuum ultraviolet spectra of T>2.

76. Electrical properties of D - T gas and liquid.

P.C.Souers, E.M.Fearon and R.T.Tsugawa.

J.Vac.Sci.Technol., A., 3(1), 29-33, Jan 1985.

New electrical conductivity and dielectric data for D-T gas
3

at room temperature and densities of 10 to 120 mol / m at
1592 Ha are reported.

77.. .Some physical differences between sheet plasma and multicus

plasma as volume produced H or D ion sources.

J.Uramoto.

IPPJ - 728, 20 pp., Mar 1985.

78. Induced rototranslation absorption spectra of the T>2 ~ Ar

He mixture.

M.Barnabei, U.Buontempo, P.Codastefano and P.Maselli.

Can.J.Phys., 63(5), 586-591, May 1985.

The rototranslational absorption spectrum of the D2"Ar-He

mixture at 165 K has been measured at different helium

concentrations.

79. Hydrogen.

P.N.Ross, P: 39-47.

In: Standard potentials in aqueous solution, Eds.:A.J.Band,

R.Parsons and V.Jordan, Marcel Dekkar, New York, NY (USA),

Jun 1985.

The relative thermodynamic data for hydrogen are tabulated

and the oxidation states of hydrogen are discussed.

80. The PVT properties of water. 6. Deuterium oxide in the range

150 - 500°C and 0 - 100 MPa.

G.S.Kell, G.E.McLaurin and E.Whalley.
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Philos.Trans.R.Soc.London, Ser.A., 315 (1532), 247-258,

13 Aug 1985.

The density of heavy water has been measured at 11

temperatures from 150 to 500"C usually at intervals of 6 MPa

but sometimes less, from near saturation to 100 MPa and to a

precision of Ca. 0.01%.

81. Ultraviolet radiation - damage absorption line in solid

deuterium - tritium.

E.M.Fearon, J.L.Hunt, J.D.Poll, P.C.Souers and R.T.Tsugawa.

[2. National topical meeting on tritium technology in

fission - fusion and isotopic applications, Dayton, OH

(USA), 30 Apr - 2 May 1985.]

CONF - 850405, Fusion Technol., 8(2), 2239-2344, Sep 1985.

An UV - absorption feature has been seen in solid deuterium

- tritium and hydrogen - tritium at a sensor temperature of

5 K. The peak occurs at 3.6 eV and is about 1.5 eV wide.

82. Change of deuterium volume content in heavy water during

carbon dioxide dissolution in it. (Russian)

T.I.Ef imova, V.F.Kapitanov and G.V.Levchsnko.

At.Ehnerg., 59(3), 229-230, Sep 1985.

For English translation see the journal Soviet Journal of

Atomic Energy (USA).

Carbon dioxide solution density in heavy water at increased

temperature and pressure is measured and the influence of

carbon dioxide solubility in heavy water on volumetric

content of deuterium in it is determined.

83. Oxidation of tritium in packed bed of noble metal catalyst

for detritiation from system gases.

M.Nishikawa, T.Takeishi, K.Munakata, K.Kotoh and M.Enoeda.

J.Nucl.Mater., 135(1), 1-10, Sep 1985.

Catalytic oxidation rates of tritium in the bed of the noble

metal catalysts are obtained and compared with the oxidation

rates observed for the packed bed of spongy copper oxide or

hopcalites. The adsorption performance of tritiated water in

the catalyst bed is also discussed.
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84. Equilibrium pressures of hydrogen and deuterium dissolved

in titanium,zirconium and hafnium at low concentrations.

K.Watanabe.

J.Nucl.Mater., 136(1), 1-5, Oct 1985.

The pressure - composition relationship obeyed Sieverts law

and the Sieverts constants in the Arrhenius equation were

derived.

85. Tritium diffusion in lithium - borate glass. (Russian)

A.A.Khodyakov, V.L.Bogdanov and V.V.Gromov and others,

Zh.Fiz.Khim., 59(10), 2579-2581, Oct 1985.

The radiometic method was applied in thermal extraction to

determine diffusion parameters for tritium generated under

reactor irradiation in lithium borate glass.

86. X - rays from anti-protonic hydrogen and deuterium .

T.P.Gorringe, J.P.Davies, J.Lowe, J.M.Nelson, S.M.Playfer,

G.J.Pyle, G.T.A.Squier, C.A.Baker, C.J.Batly, S.A.Clark,

A.I.Kilvington, J.Moir, S.Sakamoto, R.E.Welsh, E.G.Winter

and E.W.A.Lingeman.

Phys.Lett., B, 162(1-3), 71-76, 7 Nov 1985.

Antiprotons from the LEAR facility at CERN were stopped in

targets of gaseous H2 or D2 and yields of X-rays were

measured.

87. Viscosity and attenuation of sound wave in high density

deuterium . (Japanese)

K.Inoue and T.Ariyasu.

Reza Kenkyu, 13(11), 862 - 870, Nov 1985.

The penetration of low frequency sound wave into the fuel

deuterium is discussed as for laser fusion. The sound

velocity and the attenuation constant due to viscosity are

calculated for high density deuterium .

88. Dynamics of dissociative adsorption of hydrogen on Hi (100).

A.V.Hamza and R.J.Madix.

J.Phys.Chem., 89(25), 5381 - 5386, 5 Dec 1985.

Nearly monoenergetic beams of hydrogen and deuterium were

used to determine dissociative sticking probabilities for H2

and D2 on Ni (100) at various energies.
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89. Hydrogen and deuterium absorption in LaNi / sub x / Mn /
sub y/.

Q.Jiuxin, D.Xiaoping, Z.Chaogu and J.Yupu, P: 471-474.

In: Hydrogen systems, Eds.: T.N.Veziroglu, Y.Zhu and D.Bao,

Pergamon Press, Elmsford, NY (USA), 1985.

Absorption and desorption of H / sub 2 / (D/sub 2/) in LaNi/

sub X / Mn / sub Y / alloys of three different compositions

were investigated.

90. The electronic spectrum and energy levels of the deuterium

molecule.

R.S.Freund and J.A.Schiarone.

J.Phys.Chem.Ref.Data, 14(1), 235-383, 1985.

91. Vapour pressure of supercooled water and heavy water.

G.F.Kraus and S.C.Greer, P: 130.

In: Anon. 18 Middle Atlantic Regional Meeting, American

Chemical Society, Newark, NJ (USA), New Jersey Institute of

Technology, 1985.

The vapour pressure of pure, bulk liquid water in the

metastable liquid state to 23 degrees below the normal

freezing point and the vapour pressure of pure, bulk heavy

water to 19 degrees below the normal freezing point have

been measured.

92. Influence of helium on thermally induced deuterium

absorption of the system MmNi^SAIQ.SD X.

E.Tuscher, P.Weinzieol, O.J.Eder and E.Lanael.

J.Less Common.Met., 109(2), 241-250, 1985.

The influence of different helium concentrations on

deuterium desorption characteristics of the system

MmNi4#5Alo.5 - D2 (Mm = misch metal) was investigated by

using the gas volumetric method.

93. Study of hydrogen diffusion in materials using elastic

scattering of fast neutrons. (Russian)

A.N.Valiev, V.N.Kaduskkin, Z.P.Kiseleva, V.N.Serefryakov,

V.N.Skorodumov, A.P.Sokolov, V.A.Shpiner, P.K.Khabibullaev

and I.0.Yatsevich.

At.Energ., 58(1), 24-32, 1985.
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94.' Fourier transform Raman spectroseopy of H2 and D2 in flames.

D.E.Jennings, A.Weber and J.W.Brault, P: 92.

In: Anon. Fortieth symposium on molecular spectroscopy,

Ohio State University, Columbus, OH (USA), 17-21 Jun '85,

1985.

Raman spectra were recorded of high temperature molecular

hydrogen and deuterium using a Fourier transform

spectrometer'.

95. Diffusion of tritium in, and thermochemistry of, lithium

orthosilicate.

D.Burning, D.Guggi, H.R.Ihle and A.Neubert, P: 427 - 432.

In: Anon. Fusion Technology 1984, Vol.1, Pergamon Press,

Elmsford, NY (USA), 1985.

The diffusivity of tritium in neutronirradiated lithium

orthosilicate has been investigated by using spherical

samples made from solidified melts. Bulk diffusion was found

to control the release process in the temperature range from

573 to 898 K if carefully purified helium was used as purge

gas.

96. Low temperature diffusion of hydrogen isotopes and the

formation of diatomic complexes in diluted Ni-, Fe-, and Pd-

alloys.

H.Kronmueller, G.Higelin, P.Vargas and R.Laesser.

Z.Phys.Chem., Neue Folge (Wiesbaden), 143, 161-181, 1985.

In the fee and bec ferromagnetic alloys of Ni.Pd and Fe with

other transition metals the method of magnetic relaxations

was applied for the study of the low temperature diffusion

. of hydrogen isotopes as well as the formation of diatomic

complexes with impurity metals.

Short time leaching of a soda - lime glass in water and

water-d2-

T.Richter, G.H.Frischat, G.Borchardt and S.Scherrer.

Phys.Chem.Glasses, 26(6), 208 - 212, 1985.

Soda lime glass samples with fresh fracture surfaces were
leached in distilled HgO and DgO for 15, 30 and 60 minutes
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at 85°C. The hydrated surface layer was studied using

neutral primary beam SIMS.

98. Temperature dependence of laser - generated sound in aqueous

solutions.

M.W.Sigrist.

Proc.Int.Conf.Lasers 1984, 628-633, Pub.1985.

Results on the temperature dependence of CO2 laser-induced

aqueoustic signals in HgO around 40°, in D2O around 11° and

in aqueous solutions of MgSO4 are presented.

99. FTIR spectra of and the hydrogen bonding in matrix

isolated molecular complexes of hydrogen oxides, carbon

monoxide and carbon dioxide formed in photooxidation of

isotopic formaldehydes and glyoxal in solid molecular

hydrogen at 12 - 15 K.

T.L.Tso and E.K.C.Lee.

J.Phys.Chem., 89(9), 1618-1631, 1985.

FTIR spectra and vibrational assignments of various isotopic

molecular complexes of hydrogen oxides ( H2O, H2O2,

hydroperoxyl radical and dihydroperoxyl ), CO and COo which
13 18

are formed from the photooxidation of H2CO, H2 CO, H2C 0,

HDCO and D2CO in solid O2 and O2 are presented.

100. Properties of tritium and its compounds. (Russian)

L.F.Belovodskij, V.K.Gaevoj and V.I.Grishmanovskij.

In: Tritium, Moscow, USSR, 1985.

Ways of tritium preparation, different aspects of its

application, physicochemical properties of this isotope and

some of its compounds are discussed.

101. Search for parity mixing in hydrogen and deuterium .

D.W.Holmgren.

Thesis (Ph.D), Washington Univ..Seattle (USA),247 pp., 1985.

The effects of parity mixing in hydrogen and deuterium is

studied with the intention of developing an apparatus

capable of detecting parity mixing produced by the neutral

current part of the weak interaction in these atoms.

102. Raman spectroscopy of gases with a Fourier transform

spectrometer : The spectrum of D2.

D.E.Jennings, A.Weber and J.W.Brault.
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Appl.Opt., 2L12), 284-290. 15 Jan 1986.

103. Volatility of heavy water in critical solutions with carbon

dioxide. (Russian)

S.M.Khodeeva, I.A.Korbutova and E.S.Sokolova.

Zh.Fiz.Khi.rn. , 60(1), 228-230, Jan 1986. . .

For English translation see the journal Russian Journal of

Physical Chemistry (UK).

Using the method of phase equilibria concentrational

dependence of D9O volatility along the critical curve in

system CO? - D2O is studied.

104. Frequency shifts of vibrational and rotational states of

dilute H2. D2 and HD impurities in solid Ar under pressure.

B.Silvi, V.Chandrashekharan, M.Chergui and R.D.Etters.

Phys.Rev., B. Condens.Matter., 33(4), 2749-2756, 15 Feb

1986.

It is found that, the pure vibrational and rotational

transition frequencies are strongly red-shifted in the solid

at P=0, compared to gas - phase values and the agreement

with Raman scattering measurements is generally good.

105. Adsorbtion character of deuterium penetration through Kh

18 N IOT steel. (Russian)

Yu.I.Belyakov, N.E.Loginov and V.V.Mikhajlov.

Leningv. Univ. Fiz. Khim., (No 1), 100 - 102, Feb 1986.

Mechanism of deuterium penetration was studied at

temperatures upto 550 degree and pressure upto 5600 Pa.

106. Critical effects in the infrared spectrum of hydrogen.

M.J.Clouter A.R.W.McKellar.

J.Phys.Chem., 84(5), 2466-2471, 1 Mar 1986.

Measurements of adsorption in the fundamental (4000 to 5000

cm ) vibrational band of H2 have revealed new features in

the collision - induced spectrum which attain their maximum

intensity under near-critical conditions.

107. Determination of the attenuation coefficients by visible and

ultraviolet radiation in heavy water.

L.P.Boivin, W.F.Davidson, R.S.Storey, D.Sinclair and

E.D.Earle.
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Appl.Opt., 25(6), 877-882, 15 Mar 1986.

The principles governing the procedures and corrections for

various sources of light attenuation in the transmission

cell components are discussed. Detailed chemical histories

of H2O and D2O samples are given. Measurement was done at

wavelengths between 250-560 nm.

108. Retention of deuterium and tritium in POCO AXF - 5Q

graphite.

R.A.Causey, M.I.Baskes and K.L.Wilson.

J.Vac.Sci.Technol., A., 4(3), 1189-1192, May 1986.

Retention measured for the temperature range 323 - 1773 K.

109. Comparison of the thermal conductivities of water and heavy

water.

R.Tufeu, P.Bury, Y.Garrabas and B.Le Neindre.

Int.J.Thermophys., 7(3), 663-673, May 1986.

New measurements of the thermal conductivity of H2O and D2O

have been performed from critical temperature upto 510°C

and from atmospheric pressure upto 100 MPa.

110. Solubility of H, D, T in Pd at low concentrations.

R.Laesser and G.L.Powell.

Phys.Rev., B : Condens.Matter., 34(2), 578-586, 15 Jul 1986.

The solubility measurements of H, D and T in Pd in a large

temperature range are presented. Analytic expressions are

given for the equilibrium constants.

111. Apparatus for equilibrium adsorption measurements of

individual H2 and &2- (Russian)

M.A.Levin, V.V.Serpinskij, T.S.Yakukov and M.B.Gorbunov.

Iza.Akad.Nauk.SSSR, Ser.Khim., (No.7), 1679-1681, Jul 1986.

For English translation see the journal Bulletin of the

Academy of Sciences USSR,Division of Chemical Science (USA).

Short note.

112. Deuterium longitudinal nuclear magnetic relaxation of heavy

water in alkylammonium chloride solution.

M.P.Bozinnet - Frenot, J.P.Marchal and D.Conet.

J.Chem.Soc.(London), Faraday Trans.I., 82(7), 2185-2194,

Jul 1986.
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113. Magnetic bire fringence measurement in hydrogen and

deuterium gases.

F.Scurl, G.Stefanini, E.Zavattini, S.Carusotto, E.Iaeopini

and E.Polacco.

' J.Chem.Phys., 85(4), 1789-1794, 15 Aug 1986.

The Cotton - Mouton constant of H2 and D2 has been measured

at room temperature, atmospheric pressure and for lambda

514.5 nm.

114. The infrared spectrum of H3 and its isotopes. A challenge

to theory and experimental.

J.Tennyson.

J.Chem.Soc. (London), Faraday Trans., II., 82 (Pt.8), 1151-

1162, Aug 1986. •

The stages of an ab initio calculation ( electronic

structure, potential filling and nuclear motion ) are

discussed and the sources of error highlightened by

consideration of recent results.

115. Isotopic enrichments via altered first and second solution

electron affinities.

G.R.Stevenson, M.P.Espe and R.C.Reiter.

J.Am.Chem.Soc., 108(19), 5760-5762, 17 Sep 1986.

Electron spin resonance experiments have been utilized to

show that the so'lution electron affinity of benzene Cg is •

less than that of benzene by 0.24 Kcal / mol and that the

solution electron affinity of benzene ~dg is less than that

of benzene by 0.44 Kcal / mol.

116. Information 4 from IR fundamental and overtone spectra of

diatomics adsorbed in zeolites NaCaA.

H.Boese, H.Foerster and W.Frede.

J.Mol.Struct., 143, 263-266, 1986.

117. Pure rotational and vibration - rotational Raman spectra of
1 1 2 2

hydrogen molecules ( H2. H H, and H2).

H.G.M.Edwards, O.W.Farwell, A.C.Govin and D.A.Long.

J.Raman Spectrosc., 17(1), 129-131, 1986.

The pure rotational (S - branch) and vibration - rotational

(Q - branch) Raman spectra of Hg.. HD and D2 were recorded

and analysed with a precision greater than that achieved in
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earlier investigations to produce values of the bond

lengths.

118. Adsorption of hydrogen and deuterium on Fe (110) as studied

by thermal desorption spectroscopy and helium specular

scattering.

E.A.Kurz.

Thesis (Ph.D.), 234 pp., 1986.

119. Contact transformational and quantum chemical calculations

of the integrated intensities of fundamental, first and

second overtone, binary combination and difference infrared

absorption bands of the water molecule.

D.Berckmans, H.P.Figeys and P.Greerlings.

THEOCHEM, 33(1-2), 81-100, 1986.

Double contact transformation theory, considering both

mechanical and electrical anharmonicity effects upto the

same (2n ) order in perturbation is used to calculate the

integrated intensities of fundamentals of Is and 2 n

overtones and binary combination and difference bands in

H20.

120. Internal energy distribution of recombinatively desorbing

deuterium from sulfur covered polycrystalline palladium.

L.Schroeter, H.Zacharias and R.David.

Appl.Phys., A, A 41(1), 95-97, 1986.

Rotational and vibrational population distributions were

determined for deuterium molecules recombinatively desorbing

from polycrystalline palladium surfaces by tunable vacuum -

UV laser - induced fluorescence.

121. Structure and pair correlation functions in light - heavy

water mixtures by neutron diffraction.

S.Rapeanu, I.Padureanu, G.Rotarescu and M.Ion.

Rev.Roum.Phys., 31(4), 413- 424, 1986.

For liquid H2O - D2O mixtures ( corresponding to D

concentrations of 0.03 -99.85%) at room temperature the

three partial strcture factors and the partial pair
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correlation functions corresponding to the 0-0, O-H(D), and

H(D)-H(D)at pairs were obtained from neutron diffraction

experiments.

122. Thermal conductivity measurement of heavy water over a wide

range of temperature and pressure.

R.Tufau, P.Bury and B.Le Neindre.

J.Chem.Eng.Data., 31(2), 246-249, 1986.

New measurements of thermal conductivity coefficients of

heavy water were performed at 210 - 510° in the pressure

range 1 - 100 MPa corresponding to a density range 3 - 700

Kg/m3.

123. Densities of supercooled water (H2O) and heavy water (D2O )

in 25u glass capillaries. ,

D.E.Hare and CM. Sorensen.

J.Chem.Phys.. 84(9), 5085-5089, 1986.

The densities were determined of super cooled H2O to -34.2°

and D2O to -19.2" in 25u i.d. glass capillaries.

124. New international formulations for the thermodynamic

properties of. light and heavy water.

J.Kestin and J.V.Sengers.

J.Phys.Chem.Ref.Data, 15(1), 305-320, 1986.

The General Assembly of the International Association for

the properties of Steam (IAPS) adopted new formulations for

the thermodynamic properties of fluid HgO and DgO . The new

formulations were designated as the ZAPS formulation 1984

for the Thermodynamic Properties of Ordinary water Substance

for Scientific and General Uses and the IAPS Formulation

1984 for the Thermodynamic Properties of Heavy Water

Substance. These new formulations are discussed.

125. Absorption breakthrough of hydrogen isotopes in inert gas

mixture and desorption characteristics with zirconium

nickel alloy particle bed.

N.Mitsuishi, S.Fukada and N.Tanimura.

J.Less-Common.Met., 123, 65-74, 1986.

In connection with tritium handling facilities of fusion

reactor, the selective recovery was examined of hydrogen

isotopes in an inert gas such as Ar or He. The adsorption
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characteristics were obtained and the desorption rates of

the hydrogen isotopes for the alloy were also obtained in

flowing Ar gas at 400, 600 and 800°.

126. The u 2 band of water (HD
16O).

J.M.Flaud, C.Camy-Peyret, A.Mahmoudi and G.Guelachvili.

J.Infrared Millimeter Waves, 7(7), 1063-1090, 1986.

Using Fourier transform spectra recorded at a resolution of

0.006 cm between 1040 and 1800 cm the \xo band of
16HD 0 was analyzed and an extended and precise set of

rotational energy levels for the (0 10) vibrational state

was obtained.

127. Double excitation in the K - shell absorption spectrum of

sulphur in hydrogen sulphide (H2S) and deuterium sulphide

(D2S).

J.Horraes, U.Kuetgens and I.Ruppert.

J.Phys.Colloq., ( C 8, Vol.2 ), C.8 / 573, 1986.

The X -ray absorption spectra of HgS and D2S were studied

near the S K - edge at high resolution using synchrotron

radiation as a continuous background source.

128. International formulation of the thermal conductivity of

heavy water (D2O ). (Czech.)

[IAPS - International Association for the properties of

Water and Steam - 1982.]

O.Sifner.

Strojirenstvi, 36(11), 668-671, 1986.

Relations accepted by members of IAPS in 1982 for

calculation of the thermal conductivity of D2O as a

function of temperature and density are presented together

with the values of all constants and coefficients of these

relations.

129. New high power far - IR laser lines from TEA - carbon

dioxide laser pumped dibromomethane, monofluoromethane and

deuterium oxide lasers.

C.Pan, Y.Quin and S.Han.

Rev.Rouro.Phys., 31(9-10), 893-897, 1986.
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Forty two far -IR laser lines with wavelengths ranging from

66 to 496 y.m, including thirteen new ones, were observed in

CH2Br2» CH2I2. MeF and D2O pumped by a grating tuned

(TEA) CO2 laser.

130. Recent progress in deuterium triple point measurements.

L.A.Schwalbe.

J.Phys.Chem.Ref.Data, 15(4), 1351-1356, 1986.

The triple point of deuterium is a proposed reference for

defining the temperature scale between 13.81 and 24.562 K.

Recent measurements of this fixed point are discussed.

131. Preparation of low hydrogen deuteride contamination cells

for the measurements of the triple point temperature of n -

deuterium .

G.T.McConville, D.A.Menke and F.Pavese.

Adv.Cryog.Eng., 31, 1205-1210, 1986.

The efforts made to produce deuterium triple point sealed

cells for 18.7 K temperature reference point are presented.

132. Apparatus for measuring the equilibrium adsorption of pure

H2 and D2.

M.A.Levin, V.V.Serpinskii, T.S.Yakubov and M.B.Gorbunov.

Buil.Acad.Sci.USSR, DW.Chem.Sci. (Engl.Trans1.), 35(7),

1527-1529, 20 Jan 1987.

An apparatus was designed and constructed for studying the

equilibrium adsorption of hydrogen isotopes by a volumetric

method at pressures upto 6 MPa in the temperature from 100

to 300° K.

133. Homogeneous condensation of light and heavy water vapors

under pressure upto 2 MPa. (Russian)

V.N.Chukanov and A.P.Kuligin.

Teplofiz.Vys.Temp., 25(1), 70-77, Jan - Feb 1987.

Thermodiffusion chamber method was used to study spontaneous

nucleation kinetics in supersaturated steam of ordinary and

heavy water in 300 - 400 K temperature range depending on a

gas-carrier concentration (helium). At a constant

temperature the supersaturation increases linearly with

growth of gas-carrier concentration or pressure.
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134. Low - temperature diffusion of hydrogen isotopes in

tantalum.

R.Peichl, P.Ziegler and A.Weidinger.

J.Less - Common.Met., 129, 243-249, 15 Feb 1987.

The mobility of hydrogen and deuterium in tantalum is

investigated in the temperature range between 4.2 and 30 K.

135. Thermodynamic properties and thermal conductivity of high

density deuterium .

K.Inoue and T.Ariyasu.

Laser Part.Beams., 5(Pt.l), 71-81, Feb 1987.
23The phase diagram of high density (10 to approximately

27 310 / cm ) deuterium is obtained by calculations. The

values of specific heat, electrical resistivity and thermal

conductivity in the metallic state are estimated over a wide

range of temperature. The temperature dependence of these

properties are shown in figures with the density.

136. Localized vibration of hydrogen and deuterium in GaAs. A

comparison with Ga and Si.

J.Tatarkiewicz.

Phys.Status.Solidi. B., 140(2). 369-375, 1 Apr 1987.

A detailed study is made of the localized vibrational

stretching modes of hydrogen in GaAs using high-energy

proton implantation and low temperature Fourier Transform

Infra Red spectroscopy.New mode frequencies are found and

confirmed with the help of deuterium implantation.

137. A method for evaluating a film for a semiconductor device.

H.Matsuhashi and M.Yoshimaru.

Jpn.Kokai Tokkyo Koho, JP 6276638, ( Cl.H 01 L 21 / 66 ),

8 Apr 1987.

A method for evaluating a semiconductor - device film (e.g.

borophosphosilicate glass) for hygroscopicity involves

subjecting the film to a pressure - cooker test in high

temperature and high humidity D2O or an atmosphere

containing D2O and determining the D or OD profile in the

thickness direction using SIMS.
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138. International representation of heavy water viscosity - D2O.

IAPS. (Czech)

O.Sifner.

Strojirenstvi, 37(4), 252-255, Apr 1987.

Data which are necessary for calculating heavy water (D2O)

viscosity, as defined by the working group of the

International Association for the properties of steam, are

reported.

139. One-dimensional ordering of deuterium in solution in

yttrium.

M.W.McKergow, D.K.Ross, J.E.Bonnett, I.S.Anderson and

0.Schaerpt.

J.Phys., C , 20(13), 1909-1923, 10 May 1987.

Diffuse neutron scattering measurements on a single crystal

of a - yD sub (0.17) indicate an order - disorder transition

between 170 K and 280 K. As the temperature is lowered,

through the transition region, the feature becomes narrower

and more intense and shifts somewhat closer to the 1 = 4/3.

140. Comment on " Magnetic birefringence measurement in hydrogen

and deuterium gases."

A.D.Buckingham and J.H.Williams.

J.Chem.Phys., 86(10), 5883-5884, 15 May 1987.

Comments are presented on a recent measurement of the Cotton

- Mouton effect in gaseous hydrogen and deuterium. The role

of magnetic hyperpolari2ability in explaining the

experimental results is discussed.

141. Temperature of maximum density in water at negative

pressure.

S.J.Henderson and R.J.Speedy.

J.Phys.Chem., 91(11), 3062- 3068, 21 May 1987.

The locus of the temperature of maximum density in stretched

water is reported to pressures below -200 bar for H2O, O2O

and an HDO mixture. The water samples were stretched in a

fine helical capillary by the Berthlot tube principle.

Pressure in the sample was measured by monitoring the

unwinding of the helix, using the Bourdon tube principle.
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142. Absorption and desorption of D£ on graphite.

H.Atsumi and M.Miyake, P: 273-275.

In: Proceedings of the Japan - US Workshop P-92 on plasma

material interaction / high heat flux data needs for the

next step ignition and steady state devices.

IPPJ - AM - 50, May 1987.

Thermal desorption measurements have been performed on the

graphite exposed to deuterium gas atmosphere at 200 to

900cC under a given pressure within 0.05 to 1 atm. for 0.1

to 20 h.

143. Internal pressures, temperatures of maximum density and

related properties of water and deuterium oxide.

M.J.Blandamer, J.Burgess and A.W.Hakin.

J.Chem.Soc, Faraday Trans.. I, 83(6), 1783-1793, Jun 1987.

Procedures are described for calculating internal pressures

of water and deuterium oxide at given temperatures and

pressures.

144. Reactions of H2 - D2 and H2 - O2 over H3PW12O4O-

M.Noritaka and M.Makoto.

Chem.Lett.(Tokyo), 1987(6), 1195-1198, Jun 1987.

Isotopic equilibrium of H2-D2 in the gas and the whole bulk

phases of H3PW12O40 proceeded very rapidly, as compared with

its reduction and Hj?O evolution.

145. Measurement and rate law analysis of D£ Q - branch line

broadening coefficients for collisions with D2. He, Ar, H2

and CH4.

K.C.Smyth, G.J.Rosasco and W.S.Hurst.

J.Chem.Phys., 87(2), 1001-1011, 15 Jul 1987.

Continuous - wave stimulated Raman Spectroscopy has been

used to obtain high resolution vibratiorial Q - branch

spectra at room temperature for pure D2 and D2=He, D2=H2»

D2=Ar a.id D2=CH4 mixtures.

146. Determination of the activation energy of ion - implanted

deuterium gas liberation from stainless steel.

A.A.Pisarev, V.V.Bandurko and V.N.Tsyplakov.

Sov.At.Energy (Engl.Trans.), 62(1), 36-39, Jul 1987.
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This paper presents a method for testing and determining the

activation energy of the thermal desorption of deuterium

from 12Khl8N10T steel and also proposes a mathematical

procedure for assessing the accuracy of the test results.

147. Effects of temperature and pressure on the near-infrared

spectra of HOD in D2O.

A.Inoue, K.Kojima, Y.Taniguchi and K.Suzuki.

J.Solution Chem., 16(9), 727-734, Sep 1987.

The near-IR spectra (9500 - 11000 cm"1) of HOD, 20 mol % in

D2O were measured at temperatures between 4 - 55°C and

pressures upto 500 MPa.

148. Changes of 1 80 / 1 60 and 2H / 1H during evaporation of

flowing surface water.

W.G.Mook.

Isotopenpraxis, 23(9), 317-320, Sep 1987.
i.3 2The relation between 6 0 and 8 H no longer obeys the

equation of the meteoric water lines: 6 H = 6 0 + 10 per

mill., during the evaporation of flowing surface water. A
18 2

simple box model serves to calculate changes in 6 0 and 6 H

depending on the relative humidity of the air, temperature

and evaporated fraction.

149. Development of 385 wm D2O laser for plasma diagnostics.

Y.Ichikawa, Y.Tsunawaki and M.Yamanaka.

Infrared Phys., 27(5), 317-326, Sep 1987.

An optically - pumped 385 urn"D2O laser has been constructed

for Thomson scattering ion temperature measurement in

tokamak plasma.

150. The different solubility of hydrogen isotopes protium,

deuterium and tritium in vanadium. (German)

H.Bleichert and H.Weuzl.

Phys.Status Solidi. B., 144(1j, 361-373, 1 Nov 1987.

151. Saturation vapor pressure and critical constants of H20.D20,

T2O and-their isotopic mixtures.

N.Matsunaga and A.Nagashima.

Tnt.J.Thermophys. ,. 8(6), 681-694, Nov 1987. *
«
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Vapor pressure equations for D2O and TgO have been developed

based on the latest experimental and theoretical

information.

152. Gas chromatographic method for study of selective adsorption

of hydrogen isotope mixtures at high filling. (Russian)

V.S.Pasbuzin, Yu.A.Leshchev, A.A.Luk'yanov and

K.D.Shcherbakova.

Zh.Fiz.Khim., 6(11), 3077-3078, Nov 1987.

For studying selective adsorption of hydrogen isotopes and

isomers, a gas chromatographic method is proposed, when one

of the components of the separated mixture (Hg or Dg) is

used as a gas carrier for high filling.

153. Experimental study of thermal conductivity of heavy water at

temps. 20 - 200°C and pressure 0.1 - 400 MPa. (Russian)

A.P.Adamor and U.B.Magomedov.

Tepl0fi2.Vys.Temp., 25(6), 1237-1239, Nov - Dec 1987.

Short note.

154. Precision spectroscopy of hydrogen and deuterium.

M.G.Boshier, P.E.G.Baird and C.J.Foot.

Nature, 330(6147), 463-465, 3 Dec 1987.

155. Thermomigration of hydrogen and deuterium in vanadium, its

alloys, niobium and tantalum.

H.Nakajima, M.Yoshioka and M.Koiwa.

Trans.Jpn.Inst.Met., 28(12), 949-956, Dec 1987.

The observed heat of transport in pure metals increases in

order of vanadium, niobium and tantalum and is significantly

smaller for hydrogen than for deuterium.

156. Interference effects in the spectrum of hydrogen deuteride.

V. The pure rotational and fundamental bands of liquid

hydrogen deuteride.

M.J.Clouter and A.R.W.McKellar.

Can.J.Phys., 65(1), 1-6, 1987.

The IR absorption spectrum of HD was studied in the liquid

phase at 17 - 35 K.
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157. Comparison of sodium leaching rates from a Na20 3 SiO2 glass

in H2O and D2O .

L.R.Pederscn.

Phys.Chem.Glasses, 28(1), 17-21, 1987.

' An isotope effect was observed in constant pH experiments

when comparing the leaching rates of sodium from sodium

trisil'icate glass in H2O and D2O . The magnitude of the

effect, defined as the ratio of leaching rates in D2O to

those in H2O, was 0.70 ± 0.07.

158. The infrared spectrum of the D2 fundamental band of the

deuterium triatomic ion (1+) (D3 ).

J.K.G.Watson, S.C.Foster and A.R.W.McKellar.

Can.J.Phys., 65(1), 38-46, 1987.

Measurements of 60 IR lines of D3* at 1810 - 2180 cm are

reported.

159. Surface phases of nickel (110) induced by adsorption of

deuterium.

T.E.Jackman, K.Griffiths, W.N.Unertl, S.A.Davies,

K.H.Gurtler, D.A.Hamington and P.S.Norton.

Surface Science, 179(2-3), 297-321, 1987.

The surface phases induced by D2 adsorption on Hi (110) were

studied by LEED, TDS, BBS and NRA.

160. On the relative stabilities of hydrogen and deuterium

bonded water dimers.

A.Engdhl and B.Nelander.

J.Chem.Phys., 86(4), 1819-1823, 1987.

The IR spectra of dimers formed from H2O, D2O and HDO in Kr

matrixes were recorded. Thermal equilibrium between H- and

D- bonded dimers were studied.

L61. ~_ J = 4 infrared transitions of solid deuterium and a Raman

study of hydrogen, deuterium and hydrogen deuteride in

their liquid and solid phases.

S.P.Baliga, R.Sooryakumar, K.N.Rao, R.H.Tipping and

J.D.Poll.

Phys.Rev., B : Condens.Matter., 35(18), 9766-9770, 1987.
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IR spectra of solid D2 are reported for the spectral regions

around the UQ(O) and U^_Q(O) transitions.

162. Observation of novel matrix effects in the infrared matrix

isolation spectrum of carbon dioxide in deuterium matrixes.

M.J.Irvine and A.D.E.Pullin.

Spectrochim.Acta., Part A, 43 A (5), 611-616, 1987.

The IR spectrum of CO2 in D2 matrixes was particularly

sensitive to the addition of small amounts of N2 impurity.

No effects in the spectrum were detected for 02» Ar or H2

impurity at the 0.5 or 1.0 % level but CO at the 0.1 - 1.0 %

level has an effect on the U3 region which differed from

that of N2.

163. Effect of the evolution of gases by high - temperature UHV

treatment of rhodium, platinum and niobium on the

formation of a highly active surface.

S.Nishiyama, K.Yoshioka, S.Tsuruya and M.Masai.

Vide, Couches Minces, 42(236), 47-49, 1987.

Rh powder was exposed to ultra high vacuum (UHV) at 1273 K.

.6H2O was decomposed to Pt metal under UHV while

decomposed to various Nb oxides.

164. The viscocity of normal deuterium in the limit of zero

density.

M.J.Assacl, S.Mixafendi and W.A.Wakeham.

J.Phys.Chem.Ref.Data, 16(2), 189-192, 1987.

A new representation is given of the viscocity of deuterium

in the limit of zero density as a function of temperature.

The correlation is based upon the semiclassical kinetic

theory of polyatomic gases and a body of critically

evaluated experimental data.

165. Development of 385 urn - water-d2 laser for plasma

diagnostics.

Y.Ichikawa, Y.Tsunawaki, M.Yamanaka, S.Okajima, L.D.Wu,

T.Iwasaki, M.Takai, A.Mitsuishi, T.Yamanaka and C.Yamanaka.

Infra-red Physics, 27(5), 317-326, 1987.
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An optically - pumped 3b5 /j.m D2O laser was constructed for

Thomson scattering ion temperature measurements in tokamark

plasma. The saturation broadening with D2O absorption line

was observed using the tunable 9R (22) CO2 laser.

,166. New experiments on and interpretations of hysteresis effects

of palladium - "deut'erium and palladium - hydrogen.

• E.Wicke and J.Blaurock.

J.Less - Common. Metals., 130, 351-363, 1987.

The systems Pd-D2 and Pd-H2 were studied, after a review of

this problem, as examples by applying a new method based on

isothermal measurements of p(n) and x(n) [ p is the

pressure of D2 or Hg, n is the at.ratio D = Pd or H = Pd and

x is the magnetic susceptibility] in the field about the

critical point.

167. Homogenous condensation of light and heavy water vapors at

pressures upto 2 MPa. (Russian)

V.N.Chukanoy' and. A.S.Kuligiu.

Teplofiz.Vys.Temp., 25(1), 70-77, 1987.

The spontaneous nucleation in saturated H2O and D2O vapors

was studied at 300 - 400 K by the thermal diffusion method

as a function of the carrier gas He concentration (S 2 MPa).

At constant temperature the saturation increases linearly

with increasing concentration or pressure of the carrier

gas.

168. International formulation of the viscocity of heavy water,

D2O, IAPS [International Association for the Properties of

Water and Steam] 1982. (Csech)

O.Sifner.

Strojirenstvi, 37(4), 252-255, 1987.

Dynamic - viscocity data on D2O are discussed.

169. Laser ionization and dissociation of hydrogen.

J .D.Buck.

[California Univ., Santacruz (USA).]

Thesis (Ph.D.), 168pp., 1987.

Experiments undertaken to further characterise the

.spectroscopic and photophysical properties of some important
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excited singlet states of molecular hydrogen and its

deuterium isotopes are described.

170. Thermodynamic and transport properties of heavy water :

Formulation and results.

S.K.Ghosh, S.M.Dave and H.K.Sadhukhan.

BARC - 1354, 119 pp., 1987.

This report summarizes the best formulations for the

properties of heavy water for the entire desired range.

171. Far - infrared rotational spectrum of hydrogen molecule with

deuterium (HD) : line shape, dipole moment and collisional

interference.

P.G.Drakopoulas and G.C.Tabisz.

Phys.Rev. A : Gen.Phys., 36(12), 5556-5565, 1987.

The rotational transitions R(0) to R(3) in pure HD gas were

studied in absorption with 0.1

from 2 to 68 amagat at 295 K.

studied in absorption with 0.06 cm resolution at densities

172. Moisture resistance of borophosphosilicate glass films.

T.Ajioka and H.Matsui.

Annu.Proc.Reliab.Phys.(Symp.), 25th, 22-27, 1987.

The moisture resistance of chemical vapour deposited

borophosphosilicate glass films, usually applied as a

dielectric layer in VLSI circuits was studied. The films

were annealed at 900° and exposed to saturated D2O vapour at

120°. Phosphorous leaching out of the films and water

penetration into the films were measured.

173. Spectra and properties of deuterium - tome 2 and 3.

(Portuguese)

T.P.Chagas, P: 1 - 237.

In: Deuterium - Heavy water, V.I, 1987.

Available from the Library of Comissao Nacional de Snergia

Nuclear, Rio de Janeiro, Brazil.

Some selected bibliographical references about

electromagnetic thermodynamic material, transport and

chemical properties of deuterium are presented.
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174. Emanation aid lispersal of tritiated water from disposal

shafts.

W.V.Abeele and J.W.Nyhan.

Nucl.Chem.Waste Manage., 7(3-4), 217-226, 1987.

Emanation of HTO, shown to be strongly associated with daily

heat flux amplitude, also at a maximum in summer and at

noon, more than counterbalances higher dissipation due to

increased turbulence occurring during the same period. More

than 76% of the variation in air concentration of HTO was

associated with the regression on emanation, wind direction,

wind velocity and turbulence.

175. The infrared spectrum of protium oxide - 18.

S.Weng, J.Wu and Q.Zhang.

Kexue Tongbao (Foreign Lang.Ed.), 32(19), 1330-1331, 1987.
1 R

IR spectra of HD 0 were obtaine

15 peak positions were recorded.

1 R

IR spectra of HD 0 were obtained from isotopic mixtures and

176. The quartic force field of water determined by many-body

methods. II. Effects of triple excitations.

R.J.Bartlett, S.J.Cole, G.D.Purvis, W.C.Ermler, H.C.Hsieh

and I.Shavitt.

J.Chem.Phys., 87(11), 6579-6591, 1987.

Predictions of fundamental, overtone and combination

vibrational frequencies, rotational constants and vibration-

rotation coupling constants are reported for H2O and its

isotopomers.

177. Saturation vapor pressure and critical constants of water,

deuterium oxide, tritium oxide and their isotopic mixtures.

N.Matsunaga and A.Nagashima.

Int.J.Thermophys., 8(6), 681-694, 1987.

Vapor pressure equations for D2O and T2O are developed based

on the latest experimental and theoretical information. The

critical temperature and critical pressure of isotopic

mixtures can also be predicted as simple mole-fraction

average values.
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178. Experimental study of the thermal conductivity of heavy

water at temperatures of 20 - 200° and pressures of 0.1

400 MPa. (Russian)

A.P.Adamov and 0.B.Magomedov.

Teplofia.Vys.Temp., 25(6), 1237-1239, 1987.

179. Role of nonimpurity perturbations in a study of phase

equilibria in high-purity substances. (Russian)

G.G.Kuleshov.

Vysokochist.Veshchestva., 3, 62-67,1987.

The effect of surface and external electric field on

temperature shifts for liquid - vapor transition was studied

as a function of cylindrical cell parameters. Results for

H2O, DgO, Ar, n-heptane, n-decane and aqueous EtOH are

presented.

180. Theoretical treatment of the photodissociation of water in

the first absorption bands. (German)

V.Engel.

Report 1986, MPIS - 14 / 1986, ETN - 87 - 90321, 117 pp.

From: Sci.Tech.Aerosp.Rep., 25(24), Abstr.No. N 87-29620,

1987.

The absorption spectrum of photodissociation of H2O and the

vibration distributions, summed over all final rotations of

the fragment, were calculated. Spectra of the photolysis

process of H2O from vibrationally excited state were also

calculated.

181. ESR characteristics of photosystem I in deuterium oxide :

further evidence that electron acceptor A is a quinone.

R.W.Mansfield, J.H.A.Nugent and M.C.W.Evans.

Biochim.Biophys.Acta., 894(3), 515-523, 1987.

182. Three - dimensional analytical model for isotope effects in

the photofragmentation of triatomic molecules.

O.Atabek, M.T.Bourgeois and M.Jacon.

J.Chem.Phys., 87(10), 5870-5881, 1987.

A three dimensional analytical Franck - Condon model is

presented for the interpretation of intramolecular isotope
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effects in the ;hotofragmentation of a symmetrical triatomic

system when the dissociation occurs on a repulsive surface

with a single -saddle point.

183. New submillimeter rotational lines of water and its

isotopes. (Russian)

0.I.Baskakov, V.A.Alekseev, E.A.Alekseev and B.I.Polevoi.

Opt.Spektrosk., 63(5), 1016-1018, 1987.

The new absorption lines were measured in the 200 600 GHz

region in the ground and first excited rotational states of
16 16

H2 0, the 0.2 state of HD 0 and the uj, ug. 2u2 states of

D2
16O.

184. Low - temperature solid - phase chemiluminescence in the

interaction of sulfate complexes of uranium (IV) and xenon

difluoride. The anomalously high isotope effect. (Russian)

S.V.Lotnik, V.M.Kalinina, V.P.Kazakov and G.H.Tolstikov.

Dokl.Akad.Nauk SSR, 296(4), 918-922, 1987.

The effect of the solvent deuteration degree on the

chemiluminescent oxidation of U(804)2 by XeF2 in frozen 0.1M

aqeous H2SO4 was manifested in the strong changes of the

temperature dependence of the * log of chemiluminescence

intensity and on the curve of differential thermal analysis.

Thus a well resolved chemiluminescence maxima at 200' K was

not observed in 0.2 M D2SO4 in D2O and the chemiluminescent

reaction rate was at 200-210 K 2 - 3 orders lower than that

in H2SO4.

185. Miscellaneous and properties about tritium - tome 1.

(Portuguese)

T.P.Chagas, V.2, 1 - 101, 1987.

Available from the Library of the Comissao Nacional de

Energia Nuclear, Rio de Janeiro, Brazil.

Some selected bibliographical references about the physical

and chemical properties of tritium and the occurrences in

the environment are presented.

186. The mechanism of the photocatalytic dehydrogenation of

methanol.

M.Ono, H.Uzawa, T.Miyazaki and K.Tarama.

Chem.Lett., (5), 779-782, 1987.
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A study of the. photochemical dehydrogenation of MeOH in the

presence of Pt - TiC>2 is reported. D2.only.was evolved oh

irradiation of MeOD. However D21 HD andHg were evolved when

mixtures of MeOH and MeOD were irradiated.

187. Protonation of the surface of mineral binders during

hydration and nature of the induction period. (Russian)

M.A.Sorochkin, M.M.Sychev, A.F.Shchurov, V.M.Nezhdanov and

N.D.Malygin.

Zh.Prikl.Khim. (Leningrad), 60(11), 2585-2586, 1987.

The rate of hydration of CaS04.0.5H20 and CaO binders in

mixing with H2O and H2O~d2 was approximately identical but

the induction period in mixing with H2O-d2 was 1.5-2 times

as long as in mixing with H2O. The protonation of the binder

surfaces is discussed.

188. Tritium production sources. (Romanian)

6.Vasaru.

Stud.Cercet.Fiz., 39(1), 37-62, 1987.

Properties of natural and artificial tritium sources are

reviewed and the-role of tritium in LWR and PWR is analyzed.

189. Chemisrption on size - selected metal clusters : activation

barriers and chemical reactions for deuterium and aluminum

cluster ions.

M.F.Jarrold and J.E.Bower.

J.Am.Chem.Soc., 110(1), 70-78, 6 Jan 1988.

A new approach, involving the collision energy dependence of

chemisorption using , low-energy ion beam technique, to

investigate • chemisorption on size-selected metal clusters,

is described.

190. Solubilities of boric acid in heavy water.

S.Nakai, H.Aoi, K.Hayashi, T.Katoh and T.Watanabe.

J.Nucl.Sci.Technol., 25(1), 65-71, Jan 1988.

A gravimetric analysis using meta boric acid (HBO2 or DBO2)

as a weighing form has been developed for solubility

measurement. By using this method the solubilities of B

enriched- D3BO3 in heavy water were measured.
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191. Deuterium pumping and erosion behavior of selected graphite

materials under high flux plasma bombardment in PISCES.

Y.Hirooka, R.W.Conn, D.M.Goebel, B.LaBombard, R.Lehmer, W.K.

Leung and R.E.Nygren.

UCLA - PPG - 1159, CONF - 880512 - 8, 11 pp., Jun 1988.

Deuterium plasma recycling and chemical erosion behavior of

selected graphite materials have been investigated using the

PISCES - A facility.

192. Absorption / desorption of hydrogen isotopes and isotopic

waters by Zr - alloy getters.

' K.Ichimura, M.Matsuyama, K.Watanabe and T.Takeuchi.

J.Vac.Sci.Technol., 64(4), 2541-2545, Jul 1988.

The effects of alloying on the getter properties of Zr

alloys have been studied.

193. Pyrophoricity of tritium - storage bed materials.

G.R.Longhurst.

Fusion Technol., 14(2), 750-755, Sep 1988.

Experiments were conducted on samples of depleted uranium

and on intermetallic compounds of zirconium - cobalt and

lanthanum - nickel - aluminide to evaluate the pyrophoricity

of the activated materials and their hydrides and deuterides

on exposure to air.

194. Tritium interactions with graphite. (Russian)

T.V.Tsetskhladze, L.I.Cherkezishvili and L.A.Chikhladze.

At-Energ., 64(3), 206-209, 1988.

The chemical interaction was studied of tritium with

graphite under two different conditions: 1) during the
3

simultaneous irradiation of graphite by external He(n,p)T
g

and internal Li(n,a)T recoil tritium sources and 2) during
g

irradiation with only an internal tritium source Li(n,a)T.

A substantial difference was found in the nature of the

deposition of products of chemical erosion during annealing

of graphite at 100 - 1100°.
330



195. Isotope effects during hydrogen embrittlement of structural

materials in electrolytes. (Russian)

V.A.Marichev.

Zashch.Met., 24(1), 92-97, 1988.

The critical coefficients were determined of the intensity

of the hydrogen embrittlement potential K{JE of high strength

steels (40 Kh 13,38 N 4 MFA,38 Kh 3 NMFA and 02 N18 K9M5T),

Ti(VT20) and Al alloy (AL 27-1) in electrolytes prepared in

H2O and D2O and their mixtures.

196. Estimation of the thermodynamic properties of dense gaseous

water-d2 and water-t2 by a modified corresponding states

principle.

N.Matsunaga and A.Nagashima.

Ind.Eng.Chem.Res., 27(6), 998-1003, 1988.

A consistent set of thermodynamic property values of dense

gaseous T2O was prepared by assuming the corresponding

states relationship between T2O and H2O.

197. Hydrogen and deuterium solubility in aluminium Kith voids.

M.Ichimura, Y.Sasajima and M.Imabayashi.

J.Phys.Chem.Solids, 49(10), 1259-1267, 1988.

Hydrogen and deuterium concentrations in aluminium were

measured at 600°C in the pressure range from 0.2 to 1.0 atm.

by means of an autgassing study from thermally gas-charged

cylindrical samples with various void concentrations.

198. Reactions of tritium atoms with amino acids, deuterated

amino acids and mixtures of amino acids. Additivity property

and isotope effect. (Russian)

G.A.Badun and Eh.S.Filatov.

Radiokhimiya, 30(4), 531-537, 1988.

Interaction of tritium atoms with glycine and leucine amino

acids, deuterated amino acids, their mixtures and

glycylleucine peptide in the 77 - 300 K temperature range is

studied in isothermal and gradient regimes.
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199. Initial ulugoi: of aqueous glass corrosion.

G.H. b'risohat, T.Richter and G.Borchardt.

Collect.Pap. - Int.Congr.Glass, 14th, 2, 327-332, 1986.

[Indian Ceram.Soc, Calcutta.]

From: Chemical Abstracts, 108, 191354, 1988.

A soda-lime glass was treated in HgO and D2O for 15-60

minutes and the depth profiles of Na and D were studied by a

SIMS method which avoids surface charging of glass samples

using a beam of Ar atoms.

200. International representation of thermal conductivity of

heavy water - D2O IAPS 1982. (Czech)

O.Sifner.

Strojirenstvi, 36(11), 668-671, Nov 1986.

From: Atomindex, 19, 4765, 1988.

Experimental data on the thermal conductivity of heavy water

in the liquid and gaseous phases were critically evaluated

at the meeting of Working Group II of IAPS.

201. Spectroscopy of triatomic hydrogen.

H.Figger.

Acta Phys.Pol., Ser.A., 66(5), 443-459, 1984.

From: Atomindex, 19, 96545, 1988.

A short survey of the spectroscopy of triatomic hydrogen is

given.

202. Fluctuation theory of hydrogen bonding in liquids.

Structure, spectral bandsnapes and temperature dependence.

Yu.Ya.Efimov and Yu.I.Naberukhin.

Faraday Discuss.Chem.Soc., 85, 117-123, 1988.

203. Statistical theory of the vaporization heat difference of

water and deuterium oxide. (Chinese)

S.Du and F.Liu.

Zhongguo Kexue Jishu Daxue Xuebao, 18(2), 260-264, 1988.

The heats of evaporation of H2O and D2O are compiled and

compared.

204. Tritium breeding and release-rate kinetics from neutron -

irradiated lithium oxide.

J.F.Quanci.

DOE / OR / 00033 - T 428, 423 pp., Jan 1989.
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[Ph.D. Thesis, Oak Ridge Associated Universities Inc.,

TN (USA).]

The research encompasses the measurement of the tritium

breeding and release - rate kinetics from lithium oxide, a

ceramic tritium - breeding material.

205. Infrared absorption spectroscopy of hydrogen and deuterium

in CaO and SrO crystals.

J.L.Park and R.Gonzalez.

J.Mater.Res., 4(1), 224-231, Jan' 1989.

Infrared absorption spectra have been used to characterize

OH and OD ions at the surface and the bulk of undoped CaO,

lithium doped CaO and SrO crystals.

206. Effect of irradiation on deuterium reemission and retention

in metals.

T.Tanabe, M.Takeo and S.Imoto.

J.Nucl.Mater., 162 / 164, 1077-1081, Apr 1989.

For investigating the effect of irradiation on deuterium

reemission and thermal desorption for pre-irradiated Ni

under various conditions have been measured employing

probing implantation 8 X 1019 D+ / m2 (25 keV) at 323 K.

207. Trapping of deuterium injected in austenitic stainless

steel at elevated temperatures.

N.Yoshida, T.Fujiwara, T.Muroga and T.Kurita.

J.Nucl.Mater., 162 / 164, 1082-1087, Apr 1989.

The nature of radiation-induced defects and their roles in

deuterium trapping in deuterium-ion injected austenitic

stainless steel JPCA 2 were studied by the complementary use

of transmission electron microscopy and thermal desorption

spectroscopy.

208. Development of a sinter / HTP cycle for the production of

pure, dense Chromia and contributions to determine the

diffusion coefficient of hydrogen through Cr2O3. (German)

T.K.Dueringer.

Juel-2281, 101 pp., May 1989.

A sinter / HTP cycle without any capsules and without using

any additives is presented to densify Chromia .upto its

theoretical density. Furthermore, experiments to determine
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the coefficisnt of the hydrogen diffusion through Chromia by

measuring the hydrogen permeation and by degassing

experiments done at chromium oxide powders are described.

The influence of TiC>2 addition is also examined to clear off

the most probable diffusing paths of hydrogen through

Chromia.

209. Isotope effect in the photodissociation of HDO at 157.5 nm.

N.Shafer, S.Satyapal and R.Bersohn.

J.Chem.Phys., 90(11), 6807-6808, 1 Jun 1989.

Experimental values of the absorption coefficient and the

branching ratio of HI)0 at 157.5 nm are reported.

210. IS - 3S and IS - 3D Doppler-free two-photon transition in

hydrogen and deuterium .

P.Verkerk, M.Pinard, F.Biraben and G.Grynberg.

Opt.Commun., 72(3/4), 202-204, 15 Jul 1989.

1S-3S and 1S-3D Doppler-free two-photon transitions in

hydrogen and deuterium is studied using an intense

monochromatic light source at 2050 A. The experimental

results and discussion on some possible future applications

are presented.

211. Tritium diffusion. (German)

G.Sicking and M.Glugla, P: 68-74.

In: INIS - mf- 11860, 517 pp., 1986.

From: Atomindex, 20, 7781, 1989.

Published in summary form only.

212. Properties of nonmetallic fluid elements.

C.Y.Ho.

Hemisphere Publishing, 79 Madison Avenue, New York,

NY 10016 (USA), 208 pp., 1989.

This book covers the properties of the elements. It

contains data and information on 19 nonmetallic fluid

elements, namely, argon, bromine, chlorine, deuterium,

fluorine, helium - 3, helium-4, normal hydrogen, ortho

hydrogen, para hydrogen, iodine, krypton, neon, nitrogen,

oxygen, ozone, radon, tritium, and xenon, each constituting

a chapter.
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213. Kinetic studies in metal - hydrogen systems by analysing the

distribution of H and D concentrations. (German)

F.Rauch, P: 115-122.

In: INIS - mf - 11860, 517 pp., 1986.

From: Atomindex, 20, 7801, 1989.

Published in summary form only.

214. Investigation of diffusion and solubility of hydrogen and

deuterium in manganese. (German)

W.Eichenauer, P: 57-67.

In: INIS - mf - 11860, 517 pp., 1986.

From: Atomindex, 20, 7780, 1989.

Published in summary form only.

215. The U2 band of deuterated oxygen -18 labelled water.

G.DiLonardo and L.Fusina.

J.Mol.Spectrosc., 135(2), 250-258, 1989.
18The U2 band of D2 0 was recorded at high resolution 950

1450 cm" on a FT spectrometer. The energies of the

rotational levels of the (000) and (010) vibrational states

were used to assgn the frequencies of the known pumped and
1 ft

far-IR laser lines of D2 0 obtained by using a transversely

excited atom or a continuous - wave waveguide CO2 laser.

216. Tritium dissolution in and release from lithium oxide.

O.Shigeru, H.Takumi, O.Kenji and K.Hiroshi.

Fusion Eng.Des., 8, 335-338, 1989.

The solubility of tritium in Li20 crystals equilibrated with

HT-Hg and tritium gas was measured. The thermal release

behavior of tritium dissolved in Li20 crystals resembled

that produced in neutron irradiated ones.

217. A study of tritium behavior in lithium oxide by ion

conductivity measurements.

N.Kenji, I.Yoshinobu, M.Hisayuki and O.Hideo.

Fusion Eng.Des., 8, 329-333, 1989.

Ion conductivity of Li20 irradiated with O ions was measured

to obtain information about the effects of irradiation on

the behavior of lithium ions and tritium.
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218. Tritium release from iithiuro silicate.

W.Breitung, M.Briec and H.Werle.

Fusion Eng.Des., 8, 323-328, 1989.

Tritium release from lithium meta- and ortho silicate was

studied in-pile and out-of-pile. In addition to temperature,

the dependence on a flux and purge gas flow rate, pressure

and chem. (additions of H2, O2 and moisture) were tested.

From comparisons of experimental and theoretical predicted

tritium release it is concluded that recombination of

chemisorbed tritium is an important release process. It was

found that release from orthosilicate generally is faster

than from metasilicate.

219. Tritium recovery from some ceramic breeding materials.

H.Kwast, A.Kout, R.P.Muis, M.P.Stijkel, A.J.Flipot and

J.D.Elen.

Fusion Eng.Des., 8, 359-364, 1989.

Tritium retention measurements were carried out on samples

of LiAlC>2, Li2SiO3 and Li20 of various densities,

irradiation time and temperature.

220. Recent experimental results of the rates of hydrogen

permeation through metallic materials in the presence of

liquid lead - lithium (Pbl7Li) alloy : influence on the

performance and design of tritium recovery equipment.

A.Viola, P.L.Lolli-Ceroni and G.Pierini.

Fusion Eng.Des., 8, 365-370, 1989.

The utilization of Pb-17Li eutectic as a breeding material

for a D-T fusion reactor i3 limited by problems related to

the tritium permeation from the blanket to the water-cooling

system and to the environment. Experimental work through

metallic walls wetted by the eutectic showed a permeation

rate which is much lower than that of so far in the

feasibility study.

221. Ortho- and para- equilibriums in the adsorption of water

molecules by the surface of solid carbon dioxide. (Russian)

V.K.Konyukhov, V.I.Tikhonov and T.L.Tikhonova.

Kratk.Soobshch.Fiz., (12), 18-19, 1988.

From: Chemical Abstracts, 111, 141197, 1989.
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Adsorption of D2O vapors on solid CO2 at liquid nitrogen

temperature exhibits selectivity with respect to spin

modification (o- and p- D2O). The mechanism of adsorption is

discussed.

222. Contribution of proton exchange to the oxygen-17 nuclear

magnetic resonance transverse relaxation rate in water and

starch - water systems.

S.J.Richardson.

Cereal Chem., 66(3), 244-246, 1989.

The contribution of proton exchange to the oxygen-17 NMB

transverse relaxation rate (R2 / 8) in water and corn starch

- water systems as a function of pH was investigated.

223. Hydrogen - hydrogen / deuterium - deuterium bonding in

palladium and the superconducting / electrochemical

properties of PdHx / PdDx.

K.H.Johnson and D.F.Clougherty.

Mod.Phys.Lett. B., 3(10), 795-803, 1989.

224. Permeation of a H2+ HD + D2 gas mixture through a

polymer membrane.

P.Mercoa, S.Cuna, S.Kreibik and I.Ursu.

Isotopenpraxis, 26(1), 18-22, Jan 1990.

The selective permeation of a H2 + HD + D2 gas mixture

through a polyethylene terephthalate membrane was studied

at 20°C.

225. Deuterium production in hadron-nucleus collisions.

(Russian)

G.A.Lobov and A.A.Sibirtsev.

Yadernaya Fizika, 52(6). 1711-1719, Dec 1990.

The process of deuteron production in hadron-nucleus

collisions is investigated. The p(n) reactions on the C, Al,

Cu , Pb targets is analyzed. It was found that under the

condition of correct final state density matrix calculation,

the high-momentum-deuteron production cannot be explained in

the frame of the coalescence model. Direct mechanisms of

fast deuteron production are discussed.
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226. The luminescence spectrum of electron - irradiated D2O

ice - the effects of decay time, accumulated dose and

isotopic substitution.

C.F.Vernon, M.G.Bakker, A.J.Matich, T.I.Quickenden,

S.M.Trotman, and D.F.Sangster.

Radiation Physics and Chemistry, 36(4), 529-531, 1990.

The time dependences of the luminescence spectra of electron

irradiated H2O and D2O ice have been determined. It

is shown that the different literature values for the peak

positions and relative peak heights in D2O ice can be

explained by the effects of decay time and accumulated

radiation dose on the luminescence intensity; The presence

of only one spectral peak from H2O ice when there are two

peaks from D2O ice is explained by the rapid decay of the

visible emission from H2O ice.

227. Chemical and topographical properties of tritium-resistant

stainless steel surfaces formed by chromium diffusion

coating.

T.Hirabayashi, Y.Sun, H.Yamamoto, Y.Toida and M.Saeki.

Journal-of-Nuclear-Materials, 182, 135-144, May - Jun 1991.

In order to depress the tritium sorbability (ad- and ab-

sorbability), the chromium diffusion coating has been

attempted on the surfaces of four kinds of stainless steel,

Types 316, 304, 316L and 321, by utilizing a nascent atomic

chromium which was generated from mixed powders of metallic

Cr, NH4CI and AI2O3 in an Ar atmosphere. An

effective surface suppressing the tritium sorption was

obtained for every type of stainless steel.

228. The modelling of tritium behaviour in the environment.

W.Raskob, P: 289-312.

Eds.: G.N.Kelly and F.Luykx, Proceedings of the Seminar on

Methods and Codes for Assessing the off-site Consequences of

Nuclear Accidents, Commision of the European Communities,

Luxembourg, V.I, 612 pp., 1991.

This paper describes the behaviour of tritium in the

biosphere and calculates the radiological impact on
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individuals and the population due to inhalation and skin

absorption and by ingestion pathways.

229. Studies of the physico-chemical properties on the

transuranian elements in connection with the migration

phenomenon in the geosphere. Task 3 Characterization of

radioactive waste forms.A series of final reports (1985-89).

P.Vitorge, J.Oliver,J.P.Mangin and A.Billon.

EUR—13673, 134 pp., 1991.

In the first part,the properties of the transuranium

elements, mainly Pu Np Am, have been investigated in terms

of complexation by OH and CO3 ligands in aqueous

solution. The second part of this report deals with the

study of the transfer of tritiated water, cesium and

strontium through highly compacted clay ( diffusion

coefficient). In a third part a code for the computation of

ion migration and diffusion in areas close to radwaste

storage facilities has been developed.

230. Some physicochemi^al characteristics that make deuterium

oxide - based buffer solutions useful media for capillary

electrophoresis.

G.N.Okafo, R.Brown and P.Camilleri.

J.Chera.Soc, Chem.Commun. , (13), 864-866, 1991.

Capillary electrophoresis carried out in D2O based buffers

can give much improvement and flexibility in analysis owing

to a lowering in Joule heating and an increase in the

viscosity within the capillary. As most acids are weaker in

D2O than in water, pKa differences can result in enhanced

resolution.
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SECTION V

MISCELLANEOUS

D/H ratio in the atmosphere cf Uranus - detection of the R

sub 5 / 1 / line of HD ± .

L.Taflon and D.A.Ramasay.

Icarus, 42, 423-429, Mar 1980.

Theoretical predictions of deuterium abundances in the

Jovian Planets.

W.B.Hubbard and J.J.MacFariane.

Icarus, 44, 676-682, 1980.

Radiolytic production of trapped hydrogen atoms from organic

compounds in Xe, Kr and Ar at 10 K.

D.Battacharya and J.E.Willard.

J.Phys.Chem., 85(2), 154-159, 22 Jan 1981.

Equipment designed for prompt ESR examination of samples

irradiated at greater than or equal to 8 K and the nature of

corrections for photoelectric absorption of the X-rays are

described.

New air cleaning technology in Japan.

Y.Yoshida, S.Kitani, H.Matsui and Y.Ikezawa, P: 1308-1320.

Ed.: M.W.First. 16 DOE nuclear air cleaning conference:

Proceedings.

CONF - 801038, Vol.2, Feb 1981.

Application of the new techniques and improvements in air

cleaning systems to reduce release of radioactive materials

from nuclear facilities based on the ALARA concept are

described. The activities mentioned in the present paper

include removal of particulates, airborne radio iodine,

noble gases, tritium etc.

The structure of the water molecule in liquid (heavy) water.

J.G.Powles.

Mol.Phys., 42(4), 757-765, Mar 1981.

The slow neutron scattering measurements of Walford Clarke

and Dore for liquid heavy water at 21°C for incident neutron
wavelengths of 0.694 A and 0.347 A have been reinterpreted

using a sophisticated correction for recoil and detector
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effects for the molecular contribution to the scattering

cross section.

6. Evidence for photodissociation of water vapor on reduced

SrTiC>3 (III) surfaces in a high vacuum environment.

S.Ferrer and G.A.Somorjai.

J.Phys.Chem., 85(11), 1464-1466, 28 May 1981.

7. Experience with new type of batch cell and associated

equipment for the achievement of volume reductions, greater

than 100 in the electrolytic enrichment of tritium.

C.B.Tylor, P: 101-132.

IAEA - TECDOC - 246, 204 pp., May 1981.

[International Atomic Energy Agency, Vienna (Austria), Low-

level tritium measurement, Proceedings of a consultants

group meeting organized by IAEA and held in Vienna, 24-28

Sep 1979.]

A new type of batch cell electrolytic enrichment system is

developed to achieve better sensitivity in low level tritium

measurements of environmental waters. This paper describes

the principles of operation and gives full details of the

construction of the system and associated equipment.

8. The structure of liquid water by neutron scattering.

N.Ohtomo and K.Tokiuano.

Chem.Soc.Jpn., 54(6), 1802-1808, June 1981.

A comprehensive analysis of the structure of liquid water

was performed by combining neutron and X-ray diffraction

data.

9. Survey of lithium compounds for tritium breeding

applications.

C.S.Caldwell, W.G.Pettus, T.A.Thornton and L.A.Smith, P:1770

- 1781.

Eds. : F.H.Tenney and C.C.Hopkins, Technology of controlled

nuclear fusion.

CONF - 801011, (Vol.2), Jul 1981.

This paper provides a survey of published references and

information on the properties of lithium materials.
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10. Cost of generating tritium internal and external to a

tokamak hybrid reactor.

M.E.Crotzer, F.M.Heck and K.C.Steinke, P: 535-542.

Eds.: F.H.Fenney and C.C.Hopkins, ANS topical meeting on the

Technology of controlled nuclear fusion, King of Prussia, PA

USA, 14-17 Oct 1980.

CONF - 801011, Vol.1, Jul 1981.

The costs associated with producing tritium internal and

external to a thorium based tokamak hybrid are estimated for

a number of scenarios and the resulting impact on the

symbiotic system cost of electricity calculated.

11. Some political issues related to future special nuclear

materials production.

A.T.Peaslee Jr.

LA - 8969 - MS, 21 pp., Aug 1981.

Tritium and Plutonium production are also considered in this

report.

12. Metal1in corrosion, Vol.1,2 and 3.

Proceedings DECHEMA Deatsche Gesellschaft fuer chemisches.

E.V.Apparatewesen, Frankfurt An Main (Germany FR)

DECHEMA, Vol.1, 1 - 876, Vol.2, 1001 - 2035, Vol.3, 2041 -

2256, 1981.

[8 International Congress on metallic corrosion of

corrosion, Mainz (Germany FR), 6-11 Sep 1981.]

13. Generation of detection of submillimeter (FIR) radiation

using optical pumping in a gas laser system.

M.C.Sexton.

Report, AFOSR - TR - 80-0880,1979.

From Gov.Rep.Announce.Index (U.S.), 81(3), 508, 1981.

The report presents summaries of the construction and

performance of a CO2 wave guide laser as well as

photoconductive detectors and points the direction towards

the achievement of a tunable source of pump radiation for a

D2O laser.
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14. Differences in the hydrogen and deuterium bonds.

A.D.Buckingham and F.Liu.

Int.Rev.Phys.Chem., 1(2), 263-269, 1981.

Differences were considered in equal properties of H- and D-

bonded systems.

15. Deuterium in the solar system.

J.Geiss and H.Reves.

Astron.Astrophy., 93 (1-2), 189-199, 1981.

The problem of the origin of deuterium enriched molecules in

the solar system and several possible mechanisms are

discussed.

16. Deuterium / hydrogen and oxygen -18 / oxygen -16 fraction

factors between vapor and liquid water.

G.Vakil and W.A.Van Hook.

Geoph.Chem.J., 15(1), 47-50, 1981.

A significant volume dependence for the high frequency OH

stretching motions in water is verified.

17. A rugged on - line heavy water monitor designed for plant

conditions.

G.F.Lynch and V.H.Allen.

[ Chalk River Nucl.Lab., At.Energy of Canada Ltd., Chalk

River. ]

C.R. Congr.Annu.Soc.Can., 2 ., 315-322, 1981.

Extensive operating experience with the present design of

on-line heavy water monitors has identified special design

features which restrict their applicability or add

considerably to the capital operating costs. To overcome

these fundamental limitations the basic instrument was

redesigned and the new design is more tolerant of operating

and environmental parameters and requires no special

services, thus reducing the overall monitoring costs.

18. Search for anomalous hydrogen in enriched D2O using a time -

of - flight spectrometer.

P.F.Smith, J.R.J.Bennett, G.J.Homer, S.D.Lewin, H.E.Walford

and W.A.Smith, P: 170-192.

[ Argonne symposium on high energy spectrometry, Argonne,

IL, USA, 11-13 May 1981. J
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Symposium on accelerator mass spectrometry, ANL / PHY - 81 -

1, 1981. '

A search for stable charge +1 particles in the form of

anomalously heavy hydrogen like atoms in natural water is

reported.

19. Mechanism of the microsomal reduction of carbon

tetrachloride and haloethane.

V.L.Kubic and M.W.Anders.

Chem.Biol.Interact., 34(2), 201-207, 1981.

The source of the hydrogen in reduced metabolites of CCI4

and haloethane were studied. This was approached by

measuring deuterium incorporation into CHCI3 and 2-chloro-

1,1,1- trifluoroethane, formed as microsomal metabolites of

CCI4 and halothane respectively in a medium enriched in D2O.

20. Study of the kinetics of separation of water -t2 (water-t)

from irradiated lithium oxide and water from lithium

hydroxide. (Russian)

V.G.Vasilev, L.G.Shulyatikova and S.R.Borisov.

Zh.Fiz.Khim., 55(8), 1989-1992, 1981.

The kinetics of separation of TgO (HTO) from LioO irradiated
-2 —2

by n, containing 3 X 10 and 9 X 10 Ci of T/g was studied

at 280 - 450°. A mechanism is proposed of the separation of

H2O and tritium oxide from L12O determined by the chemical

reaction of polycondensation as a result of which molecules

of H2O and an inorganic polymer - Li20 are formed.

21. Forward stimulated Raman scattering ( 385 uua ) in a water-d2

laser.

G. F.D.Levy.

Opt.Commun., 38(2), 143-148, 1981.

A CO2 optically pumped D2O laser is modeled by using rate

equations which allow for off-resonant pumping. The far - IR
output pulse shapes and energies are computed for various

experimental conditions.
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22. Two - photon excitation of water and heavy water with a

krypton fluoride (KrF) laser (248 nm) : photofragment

fluorescence from hydroxyl radical and hydrox;*l radical-D

(A2 s).

C.Fotakis, C.B.Mckendrick and R.J.Donovan.

Chem.Phys.Lett., 80(3), 598-600, 1981.

23. Measured molecular absorptivities for a laser thruster.

M.C.Fowler.

AIAA J.» 19(8), 1009-1014, 1981.

To obtain the information at 10.6 um wavelength for H2O, D2O

and NH3 in H2 measurements are carried out using a Mach

Zehnder interferometer with a CO2 laser light source and

measurement temperatures as high as 6000 K are obtained

using a plasma and temperatures close to 4000 K are obtained

simply by focusing the power beam into the mixture.

24. Removal mechanism of tritium by variously pretreated silica

gel.

M.Nakashima, E.Tachikawa, M.Saeki and Y.Aratono.

J.Inorg.Nucl.Chem., 43(2), 369-373, 1981.

Removal mechanisms of HTO from variously pretreated and non-

pretreated silica gel columns were investigated with pulse

loading with tritiated water vapor.

25. Recent results on the gettering of tritium from molten

lithium.

J.B.Talbot, P.W.Fisher and S.D.Clinton.

CONF - 810831 - 20, 7 pp., 1981.

Physical and chemical characteristics of different yttrium

sorbers are measured to identify those properties that have

•the greatest effect on the tritium recovery.

26. Nuclear chemistry of tritium in inorganic lithium materials.

V.G.Vasil'ev and Z.V.Ershova, P: 194.

INIS - SU - 86, 1981.

Short note.
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27. Sources of tritium.

J.E.Philips and C.E.Easterly.

Nucl.Saf., 22(5), 612-626, 1981.

A review with 119 references is given of both natural and

man-made tritium sources and their release rates to the

environment as HT or HTO.

28. Helium purification by a tritiated water absorption system.

F.Van Rutten.

Fusion Technol., Vol.1, 565-570, 1980.

Comm.Eur.Communities (Rep), EUR 7035, EUR 1981.

The use of a water absorber system using the SrO reaction

with water is studied and the kinetics of the reaction are

evaluated.

29. Atmospheric diffusion laws of tritium and tritiated water.

(French)

G.Bardolle.

Report, CEA - N 2187, 82 pp., 1981.

Experimental data are presented on atmospheric diffusion of

tritium and tritiated water.

30. Feed cycles for the industrial production of heavy water

through multiphoton dissociation of fluoroform.

J.Bigeleisen, W.B.Hammond and S.Tuccio.

DOE / ER / 10346 - T2, 34 pp., 1981.

31. Radiological evaluation of gaseous tritium releases from

reprocessing plants. (German)

H.D.Brenk, K.Hartmann and H.Bruecher.

Fachverb.Strahlenschutz, (Ber), FS - 82 - 27 - T, FS 1981.

The radiological aspects of the release of HTO or T2O as

vapor into the atmosphere or with the waste water into the

hydrosphere are studied and a model is discussed for

calculating the exposure dose.

32. Some H isotopes interactions to be accounted for INTOR

technology.

P.Tison and J.P.Fidelle.

CEA - COF - 6216, 3 pp., Mar 1982.

Published in summary form only.
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33. Deuterium. History of discovery and areas of application,

(Russian)

B.M.Andrev, Ya.D.Zel'venskij and S.G.Katalnikov.

At.Energy, 52(3), 205-207, Mar 1982.

For English translation see the journal Soviet Journal of

Atomic Energy (USA).

A historical account is given on the discovery of deuterium

and its uses for the production of nuclear energy.

34. Secondary system water chemistry program for ANO -1. Final

Report.

N.J.Mravich and G.T.Upperman.

EPRI - NP - 2391, 196 pp., May 1982.

The objective of this project is to identify the corrodents

in steam and water and their sources and transport through

the secondary system of the Arkansas Power and Light,

ANO Russellville Nuclear No:l Unit.

35. Isotope variations of hydrogen, carbon and nitrogen in

floral from the Schirmacher Oasis, East Antartica.

G. Strauch, D. Haendel, I.Maass, K.Muehke and A.Rwnge,

P:101-110.

Zfl - Mitt - 51, 140 pp., May 1982.

In this paper results of the isotope studies of lichens,

mossess and algal of the Schirnacher Oasis are given and

peculiarities of the habitats which influence the isotope

contents of the plants are discussed.

36. Vanadium hydride deuterium - tritium generator.

L.D.Christensen.

US patent document, 4336226 / A /., ( Int.Cl.G 05 D 23/00 ),

22 Jun 1982.

A pressure controlled vanadium hydride gas generator to

provide deuterium - tritium gas in a series of pressure

increments is described.

37. Natural isotopic labelling in precipitation and initial

formation of ground water. (German)

J.Svoboda.

INIS - mf - 10686, 133 pp., 1982.
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The movement of water in sand dunes due to the effect of the

geological, hydrological and climatic factors was examined

to solve hydro-geological questions, particularly the

movement and initial formation of ground water.

38. Effect of ' particle size on the activity of supported

palladium catalysts.

Y.Takasu, T.Akimaru, K.Kasahara, Y.Mutsuda, H.Miura and

I.Toyoshima.

J.Am.Chem.Soc., 104(19), 5249-5250, 1982.

The size effect of supported Pd catalysts was essentially

revealed with a Pd/C model catalyst system which was

prepared in a UHV apparatus by vacuum evaporation of Pd on

an evaporated film of carbon on mica sheet. The catalytic

activity of the H2 - f>2 exchange reaction of the catalyst

system was measured without exposure to air after the

preparation of the catalyst.

39. Stabilization of D20 structure by tetrabutyl ammonium ion.

(Russian)

G.V.Kokovina, A.K.Lyashcheuko and P.S.Yastremskij.

Stukt.Khim., 24(1), 152-155, Jan-Feb 1983.

For English translation see the Journal of Structural

Chemistry (USA).

Short note.

40. Neutron diffraction studies of water. 3. Structural change

as a function of temperature.

I.P.Gibson and J.C.Dore.

Mol.Phys., 48(5), 1019-1030, 10 Apr 1983.

Neutron diffraction measurements have been made for heavy

water for temperatures in the range 11-75CC using the

diffractometers D2 and D4 at ILL.

41. Modarator system in heavy water reactors Sasada, Yasuhiro,

Hitachi Ltd., Tokyo (Japan). (Japanese)

JP Patent Document, 58 - 79186, Int.Cl.G 21 C 1/20, G 21 C

7/22, 12 May 1983.
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42. Cryogenic infrared deuterium laser.

T.A.Barr Jr. and W.B.Mckuight.

OS pat. Appl., US 446744, 27 May 1983.

A cryogenic IR laser of deuterium in which the output is

produced by exciting the deuterium after it has been coated

at cryogenic temperature in a high voltage pulse discharge

gives laser action in 3 or more lines with varying lengths.

43. Apparatus for treating radioactive waste gases form a heavy

water reactor.

Toshibe Corp.

Jpn Kokai Tokkyo Koho, Jp 58122498, (83122498), (Cl.G 21 F

9/02), 6 pp., 21 Jul 1983.

An apparatus to remove deuterium from radioactive waste

gases from a heavy water reactor is described.

44. Tritium catalysed deuterium (TCD) tokamaks.

E. Greenspan and G.H.Miley.

Trans.Am.Nucl.Soc., 45, 173-175, Oct 1983.

Published in summary form only.

45. Stable isotope method for determining the water balance of

lakes. (Russian)

A.Zuber.

Vodn.Resur., (5), 124-129, 1983.

46. Diffusion of hydrogen and deuterium through polyvinyl

chloride. (Romanian)

P.Mercea.

Rev.Chim., 34(9), 806-809, 1983.

H and D diffusion through 2 PVC (9002 - 86 - 2) films

plasticized differently showed that the degree of

plasticization determined both the glass transition

temperature and the size of isotopic effects for diffusion

and solvation of H and D on PVC.

47. Environmental isotope data. 7. World survey of report from a

network organized by the IAEA in co-operation with the WHO

and co-operating national laboratories.

IAEA,Vienna, Austria,Technical report series No.226,241 pp.,

1983.
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46. Atomic and molecular hydrogen and deuterium: quantum gases

and solids.

I.F.Silvera.

[3.General conference of the Condensed Matter Division of

the European Physical Society Lausanne (Switzerland), 28-30

Mar 1983.]

Helv.Phys.Acta., 56(1-3), 3-13, 1983.

49. High temperature thermodynamics of solutions of hydrogen and

deuterium in palladium and its alloys.

0.J.Kleppa.

Ber.Bunsenges Phys.Chem., 87(9), 741-748, 1983.

50. A tritium breeding and electricity generating blanket sector

for INTOR / NET.

R.Challender, L.Baker, A.Bond, G.Coast, P.Kennedy,

N.Mitchell, D.Orr, P.Reynolds and V.Thompson, P: 238-243.

In : Anon. Fusion Engineering Vol. 1. Z.E.E.E., 1983.

[ 10. Symposium on fusion engineering, Philadelphia, PA

(USA), 5-9 Dec 1983.]

This study of a fusion reactor power blanket and associated

equipment had the objective of a demonstration experiment on

INTOR or in one of its natural variants (e.g.NET).

51. Oxidation of tritium gas in a glove box atmosphere using a

cuprous oxide column.

M.Nishikawa, T.Isayama and K.Shinna.

J.Nucl.Sci.Technol., 20(2), 145-153, 1983.

A multiple barrier containment concept for tritium control

is proposed to provide minimal release to the environment.

52. Heavy water, free radicals and life. (French)

J.Duchesne.

Bull.Cl.Sci., Acad.R.Belg., 69(5), 266-269, 1983.

A review with six references on the role of heavy water in

free radical formation in relation to senescence.

53. Labelled water in desert survival patterns.

G.N.Louw and M.K.Seely.

Nucl.Act., (No.30), 11-14, Jan 1984.
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54. Comments on "Natural Tritiated moisture levels in air vary

with atmospheric pressure".

W.B.Mann.

Int.J.Appl.Radiat.Isot., 35(2), 144, Feb 1984.

Letter to the editor.

55. The solubility of hydrogen, deuterium and tritium in liquid

lead - lithium alloys.

M.Hoch.

J.Nucl.Mater., 120(1), 102-112, Feb 1984.

56. Vertical distribution of deuterium in atmospheric water

vapour - Problems in application to assess atmospheric

condensation models.

C.B.Taylor.

Tellus, Sec.B - Chem.Phys.Meterol., 36(1), 67-72, Feb 1984.

57. Spectroscopy of triatomic hydrogen molecules in a beam.

H.Figger, M.N.Dixit, R.Maier, W.Schrepp, H.Walther,

I.R.Peterkin and J.K.G.Watson.

Phys.Rev.Lett., 52(11), 906-909, 12 Mar 1984.

The formation of beams of triatomic deuterium D3 and the

mixed isotopic molecule D2H was optically observed for the

first time when the corresponding ions were neutralised by

charge exchange.

58. An infrared absorption study of electron trapping in proton

irradiated solid deuterium below 12 K.

M.A.Selen, R.L.Brooks, J.L.Hunt, J.D.Poll, J.R.MacDonald and

J.C.Waddington.

[ 10 International conference on atomic collisions in

solids. Bad Iburg (Germany F.R.), 18-22 July 1983.]

Nucl.Instrum.Methods Phy.Res., Sect.B, 230(1-3), 720-724,

Mar 1984.

59. Nuclear reactor. (Japanese)

M.Oohashi.

Hitachi Ltd., Tokyo, Japan.

JP pantent document, 59-116579/A/., (Int.Cl.G 21 C 7/26),

5pp., 5 July 1984.

Methods to improve the nuclear properties and the

controllability of a reactor are described.
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60. Injection of deuterium pallets.

H.Sorensen, P.Andersen, S.A.Andersen, V.Andersen,

N.A.Nordskov, B.Sass and K.V.Weisberg.

Fusion Technology, 6(2), 378-383, Sep 1984.

A discussion is given of the work done at Riso National

Laboratory on the design and construction of deuterium

pallet injectors.

61. Deuterium pilots new hydrogen technology.

D.I.Miller.

Int.J.Hydrogen Energy, 9(1-2), 73-79, 1984.

A review with 13 references.

62. Saturation coverage of deuterium on nickel (110).

T.E.Jackman, J.A.Davies, P.R.Norton, W.N.Unerth and

K.Griffiths.

Surf.Sci., 141(1), L 313 - L 316, 1984.

63. Influence of operating current on the stability of deuterium

arcs and hydrogen hollow cathode lamps used as background

correctors in atomic absorption spectrometry.

J.Fazekas.

Acta.Chim.Hung., 117(4), 341-347, 1984.

64. Reaction gas chromatography - mass spectrometry. VI. Use of

deuterium as the carrier and reagent gas.

V.G.Zakin and A.I.Mikaya.

J.Chromatogr., 301(1), 77-91, 1984.

The use of deuterium as the carrier and reagent gas for

structural determination of alkanes, cyclopropane compounds

and cyclic sulphides by reaction gas chromatography - mass

spectrometry is described.

65. Prediction of deuterium abundance in comets.

V.Vanysek.

Bull.Astron.Inst.Caech., 35(6), 361-364, 1984.

Using a chemical model based on ion - molecule reactions in

cool interstellar clouds, the deuterium enrichment of

volatile material in comets is discussed.

66. Very stable power supply for a deuterium lamp.

J.Wilson.
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Lab.Pract., 34(2), 80-81, Feb 1985.

67. Status of R and D in the field of nuclear airborne waste

sponsored by the European Community.

W.Hebel, P= 775-779.

In: 18 DOE nuclear airborne waste management and air

cleaning conference : Proceedings, Vol.1. Ed. :M.W.First.

CONF - 840806, Vol.1, Mar 1985.

68. Observation of collective excitations in heavy water by

neutron scattering.

J.Teixeira, M.C.Bellissent-Fanel, S.H.Chen and B.Dorner.

CEA - CONF - 8190, DPh - G - LLB - SDN - 85 - 014, 12 pp.,

Apr 1985.

69. The origin of deuterium. (Russian)

B.V.Vajner and Yu.A.Shchekinov.

Proiskhoahdenie dejteriya.Usp.Fiz.Nauk., 146(1), 143-171,

May 1985.

1 ft

70. Deuterium and oxygen 0 in water vapour and precipitation.

Application to atmospheric water vapour transport and to

paleoclimate.
C.Sonntag and H.Schoch - Fisher.
Isotopenpraxis, 21(6), 193-198, Jun 1985.

18
Spatial and temporal variations of delta D and delta 0 in
mean monthly precipitation and ground water are described by

means of a simple water vapour advection model which links

the isotope data to the vertically integrated horizontal

flow of vapour.

71. The promise of tritium catalyzed deuterium tokamaks.

G.H.Miley, J.Gilligan and J.Jung.

[6. Topical meeting on the technology of fusion energy,

Sanfrancisco, CA (USA), 3-7 Mar 1985.]

CONF - 850310, Fusion Technology, 8(1), 573-580, Jul 1985.

The promise of tritium catalyzed deuterium (TCD) fuel cycle

for power - generating or fuel producing tokamaks is

assessed.
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72. A comparison of the HTO air sampling techniques.

C.T.Bishop, D.G.Carfayno, B.M.Farmer, V.C.Lavy and

W.H.Yanko.

12. National topical meeting on tritium technology in

fission, fusion and isotopic applications, Dayton OH (USA),

30 Apr - 2 May 1985.]

CONF - 850405, Fusion Technology, 8(2), 2427-2431, Sep 1985.

Advantages of glycol bubbler method, used at Mound since

1971, are presented.

73. Fractionation of hydrogen and oxygen isotopes between

hydrated and free water molecules in aqueous urea solution.

M.Kakluchi and S.MatsuoV

J.Phys.Chem., 89(2), 4627-4632, 10 Oct 1985.

Ratios of D/H and 18O/16O in the vapour phase in equilibrium

with aqueous urea solution with different urea molalities

were measured at 15 and 25°C.

74. Dendroclimatological implications of isotope coherence in

trees from Kashmir Valley.

R.Ramesh, S.K.Bhattacharya and K.Gopalan.

Nature, 317(6040), 802-804, 31 Oct 1985.

The paper examines the coherence in the isotope records

among different radial direction of a tree disk and

different trees at a single site.

75. Conclusions and recommendations on the usefulness of studies
1 Q O o

of the isotopes O, H and H in water in the unsaturated

zone.

G.Allison, J.C.Frontes and C.Sonntag, P:179-181.

Stable and radioactive isotopes in the study of the

unsaturated soil zone, Proceedings of the final meeting of

the joint IAEA / GSF co-ordinated Research Programme for

studying physical and isotopic behaviour of soil moisture in

the zone of aeration, IAEA, Vienna, Austria, 10-14 Sep 1984.

IAEA - TECDOC - 357, 134 pp., Nov 1985.

76. Neutron, diffraction studies of water in porous silica.

2.Temperature variation in the super cooled regime.

D.C.Steytler and J.C.Dore.
Mol.Phys., 56(5), 1001-1015, 10 Dec 1985.

354



77. Oxygen effect and influence of buffer on radiation - induced

tritium cleavage from phage - T2 - DNA - (methyl - H) in

aqueous solution.

O.Merwitz and W.Koehnlein.

Radiat.Environ.Biophys., 24(4), 239-249, 1985.

The effect of x - radiation on tritium release into water

(HTO) from phage T2 [raethyl-3H] DNA was studied in dilute

aqueous solution. The major precursor of this tritium

release is the OH radical and this was substantiated by
3

experiments using [methyl - H] thymine and DMSO.

78. Tritium release from Zircaloy-2 : dependence on temperature,

surface conditions and composition of surrounding medium.

W.Kunz, H.Muenzel and (J.Kunz.

J.Nucl.Mater., 136(1). 6-15, 1985.

Tritium release from tritiated and partially oxidized

Zircaloy-2 nuclear fuel cladding samples was studied by

using reactive and inert carrier gases at 200-600°. At lower

temperatures the release rates are correlated with the

thickness of the layer. However this was not very evident at

500* due to the influence of oxygen diffusion.

79. Increase of the lifetime of deuterium lamps. (Russian)

L.P.Shishatskaya, A.G.Simakm, V.D.Tsvetkov, M.A.Khuzuiev.

Opt - Mekh. Prom - St., (7), 51-52, 1985.

Filling the DDS - 30 lamp with a 1:2 Ne-D mixture increased

its lifetime from 200 to 500 hours whereas filling the LD

(D) lamp with a 7:2:1 D-Ne-Ar mixture increased its lifetime

from 300 to 500 hours.

80. Search for parity mixing in hydrogen and deuterium.

D.W.Holmgren.

Ph.D.Thesis, 247pp., 1985.

A study was made of the effects of parity mixing in hydrogen

and deuterium with the intention of developing an apparatus

capable of detecting parity mixing produced by the neutral

current part of the weak interaction in these atoms.
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81. Some pre& .-ni and future aspects of metal - hydrogen systems.

E.Wicke.

Z. Phys. Ch'jm. Neue Folge (Wiesbaden), 143, 1-21, 1985.

The main fields of research on metal-hydrogen systems are

bulk effects, phase diagrams and transitions, mobility of

hydrogen and surface effects.

82. Vibrationally and diffusionally spectroscopical

investigations of the structure of water.

M.Kolse and Yu.I.Naberukhin.

Z.Phys.Chera., 266(6), 1084-1088, 1985.

IR and Raman spectroscopical investigations show that it is

not necessary to differentiate any descrete sorts of water

molecules. The continuum model allows the development of a

complete theory on the vibration spectra of water which does

not have arbritary premises. The results of the quasielastic

neutron scattering confirm this picture.

83. Safety of dealing with tritium and its compounds. (Russian)

L.F.Belovodskij, V.K.Gaeroj and V.I.Grishmianovskij, P: 140

- 186.

Tritium, Ehnergoatomizdat, MoscOw, USSR, 205 pp., 1985.

84. Deuterium in the outer solar systems: Evidence for two

distinct reservoirs.

T.Owen B.L.Lutz and C.Bergh.

Nature (London), 320(6059), 244-246, 20 Mar 1986.

The authors completed a series of determinations of the

CH3D/CH4 ratio in the atmospheres of Saturn, Titan and

Uranus.

85. Isotope hydrological investigations in the region of the

Schirmacher Oasis (East Antarctica). (German)

P.Kowski and W.Richter.

Isotopenpraxis, 22(4), 140-143, Apr 1986.

A first complete view is given about the isotope

hydrological situation of the Schirmacher Oasis and

surroundings by means of studies of delta deuterium and

delta oxygen - 18 variations.
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86. International equation of state for heavy water. (Russian)

A.A.Aleksandrov.

Teploehnergetika, (No.4), 72-74, Apr 1986.

For English translation see the journal Thermal Engineering

(UK)

Recommendations of the international association on steam

properties are considered for presenting thermodynamic

properties of heavy water.

87. Evaluating risk in transport of tritiated water.

E.Palacios, A.L.Biaggio, C.A.Menossi, R.C.Segado and

R.Reyes, P: 119-126.

International studies on certain aspects of the safe

transport of radioactive materials, 1980-1985.

Report of the co-ordinate of research programme on safe

transport of radioactive materials.

IAEA - TECDOC - 375, 133 pp., May 1986.

88. Heavy water moderated breeder reactor.

H.Maruyama.

Jpn. Kokai Tokkyo Koho, JP 61162789, ( Cl. 621 C 5 / 20 ),

3 pp., 23 Jul 1986.

A breeder reactor is described in which the moderator in the

breeder region is D2O and in the fuel region is H2O.

89. Catalysis of reductive hydrolysis of molecular deuterium by

a rhodium complex = D2+2e"+2H+ -> 2HD (Rh).

N.P.Luneva and A.E.Shilov.

Kinet.Catal. (Engl.Trans1.), 27(2), 281-284, Sep 1986.

The reductive hydrolysis of molecular deuterium in the

presence of a complex of rhodium with diphenyl - micro -

sylfo - phenyl phosphine is reported.

90. Cover gas systems of moderators for atomic reactors.

K.Sasaki, M.Sakashita, A.Rokkaku and T.Ikehahata.

Jpn.Kokai Tokkyo Koho, JP 61260195, (Cl.G 21 D 1/00), 5 pp.,

18 Nov 1986.

91. Contamination of aluminium and painted surfaces exposed to

tritium.

R.A.Jalbert, S.J.Brereton and D.F.Holland.

Fusion Techno1., 10(3), 1223-1227, Nov 1986.
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To study the problem of outgassing of contaminated room

surfaces following a significant tritium room release,

painted metal strips were exposed to tritium ( T / sub 2 /

or HTO ) and the outgassing rates measured.

92. Influence of displacement damage on deuterium permeation in

316 stainless steel.

B.L.Doyle and D.K.Brice.

[ 7. International conference on Plasma Surface interactions

in controlled fusion devices, Princeton, NJ (USA), 5-9 May

1986.]

SAND - 85 - 2866 C.

CONF - 860522 - 16, 20 pp., 1986.

93. Self-radiolysis of tritiated water adsorbed on silica gel.

M.Nakashima and E.Tachikawa.

Appl.Radiat.Isot., 37(6), 527-530, 1986.

The yields of the hydrogen gas evolved were much larger than

those in radiolysis of liquid water. The predominant

mechanisum involved is very similar in x- and 0-

irradiations.

94. A review on the heavy water management program and operating

experience at WOLSUNG N.P.P. (Korean)

B.O.Lee.

J.Korean Nuol.Soc, 18(3), 238-246, 1986.

The results of heavy water management in WOLSUNG N.P.P. were

reviewed and compared with results of other nations. The

heavy water inventory was ±0.6% off in the 1982 - 1985

period and the average loss was 4 mg/yr which was less than

that of design value. The loss was comparable to that of

CANDU - 600 and Ontario Hydro.

95. Comment on "Accurate analytic model potentials for D2 and H2

based on the perturbed - Morse - oscillator model".

J.S.Wright.

J.Chem.Phys., 86(8), 4714-4715, 15 Apr 1987.

A more efficient approach to formulating analytical

functions based on the PMO model is given and some defects

of the PMO model are discussed.
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96. Reply to "Comment on Accurate analytic model potentials for

D2 and H2 based on the perturbed - Morse - oscillation

model".

J.N.Huffaker.

J.Chem.Phys., 86(8), 4715-4717, 15 Apr 1987.

Wright's comments on PMO model for the potential energy

function for hydrogen and deuterium are answered.

97. Consultants' group meeting on stable isotope reference

samples for geochemical and hydrological investigations.

G.Hut.

International Atomic Energy Agency, Vienna, Austria.

INIS - mf - 10954, 42 pp., Apr 1987.

The results of the intercomparison on stable isotope

reference samples for the determination of isotope ratio are

reported. The data from twentyfive laboratories from

fourteen countries have been considered and include the

determination of the stable isotopes 2H, 1 3C, 1 80 and 3 4S.

98. Detectors of helium and hydrogen isotope gases.

N.Akaishi.

Jpn.Kokai Tokkyo Koho, JP 62110142, ( Cl.G 01 N 23/203 ),

3 pp., 21 May 1987.

An apparatus for the detection of He in presence of D2 or

HT is based on the fact that the three types of ions have

different backward - direction scattering characteristics.

The apparatus is useful for the fusion reactors.

99. Magnetic resonance imaging in the head and neck tumor

diagnosis. (Japanese)

Y.Fujimoto, M.Igarashi, M.Miyata, T.Sonoda, S.Miyoshi,

F.Hiraide, M.Morita and O.Tanaka.

Nippon Jibi Inkoka Gakkai Kaiho, 90(6), 903-910, Jun 1987.

Seventyfour patients with head and neck tumor were enrolled

for the study of disease processes that involve the upper

aero-digestive tract and cranial nerves of interest to

otolaryngologist, using a new magnetic resonance imaging

diagnostic technique.
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100. Method for determining the hydraulic activity of binders,

especially of dry power-plant ashes.

M.Werner, A.Mueller, P.Kulicke, G.Hartmann and K.D.Beinert.

Ger.(East) DD 24973, (Cl.G 01 N 33/00), 3 pp., 23 Sep 1987.

The measuring sample is prepared from the ash and a >2 fold

volume of heated, isotope enriched water, dried, a defined

quantity of water is added and the amount of water consumed

after hydration is measured after isotope equilibrium has

been achieved.

101. Development of 385 -urn D2O laser for plasma diagnostics.

Y.Ichikawa, Y.Tsunawaki and M.Yamanaka.

Infrared Phys., 27(5), 317-326, Sep 1987.

An optically - pumped 385 - urn D2O laser has been

constructed for Thomson scattering ion temperature

measurements in tokamak plasms. The saturation broadening

with D2O adsorption line is observed for the first time

using tunable CO2 laser.

102. Tritium in organic compounds of brain of rats exposed to

tritiated wateror tritiated food during three successive

generations.

Z.Major.

Nukleonika, 32(1-2), 49-62, (Jan-Mar 1987), Sep 1987.

103. Deuterium and oxygen-18 in Central European ground waters.

W.Richter.

Isotopenpraxis, 23(1), 385-390, Nov 1987.

A general view of deuterium and oxygen-16 content found in

modern groundwaters in Central Europe is presented.

104. Neutron production from a shell-confined carbon-deuterium

plasma by 1.06 jim laser irradiation.

H.Daido, M.Yamanaka, K.Mima, K.Nishihara, S.Nakai,

Y.Kitagawa, E.Miura, C.Yamanaka and A.Hasegawa.

Appl.Phys.Lett., 51(26), 2195-2196, 28 Dec 1987.
Q

The production of more than 10 neutrons per shot from a

carbon-deuterium plasma confined in a 100-um-thick gold

shell without an iraplotion using six beams from GEKKO XII

glass laser system at a laser wavelength of 1.06 urn is

demonstrated for the first time. The equivalent neutron of
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the deuterium - tritium reaction is estimated to be 10

1011.

105. A heavy water detector to resolve the solar neutrino

problem.

G.Aardsma, R.C.Allen, J.D.Anglin, M.Bercovitch, M.Carter,

A.L.Carter, H.H.Chen, W.F.Davidson, P.J.Doe.E.D.Earle et al.

Phys.Letter, B, 194(2), 321-325, 1987.

106. Solution and gas phase deuterium derivatization reactions

for gas chromatography / microwave emission detection.

D.F.Hagen, L.C.Huddad and J.S.Marhevka.

Spectrochim.Acta., Part B, 42 B (1-2), 257-267, 1987.

Deuterium is monitored and quantitated in the presence of

hydrogen in organic molecules with the helium microwave

emission detector. Gas phase derivatization utilizes an

on-line deuteration reactor in series with the gas

chromatograph injection port. The reactor contains catalysts

such as Ni.Pt or Pd coated on a suitable substrate.

107. The condensation of steam on the external surfaces of the

shells of HIFAR heavy water heat exchangers during a loss -

of - coolant accident.

A.G.Chapman.

Aust.A.E.C, Res.Establ., [Rep.].

AAEC / E 652, 17 pp., 1987.

A study was undertaken of steam condensation rates on the

HIFAR heavy water heat exchangers to predict thermohydraulic

conditions in the HIFAR containment during a postulated loss

- of - coolant accident. The process of surface condensation

from a mixture of air and steam and methods for calculating

the rates of condensation are briefly discussed.

108. ARGOS PHWR 380, Argentine offer of a safer pressurized heavy

water reactor of 380 MW. (Spanish)

A.J.Gonzalez, K.Frischengruber, J.A.Recalde, R.B.Solanilla

and R.C.Venzulli.

Irof-Argent.,Com.Nac.Energ.At., CNEA 484, 93pp., 1987.

The design is discussed of a nuclear power plant of 380

MW(e), equipped with a pressure-vessel heavy water reactor.
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An explanation is given of the technical, economical and

financial factors tl^t led to the design of this medium

sized nuclear, power plant which is compatible with the

* latest advances in the field of nuclear energy.

109. Preparation of labelled compounds using stable isotopes.

(French)

H.Andres and R.Voges.

[Symposium on new investigation methods in clinical

pharmacology, Paris, France, 19-20 Mar 1987.]

Therapie, 42, pp: 83, 85, 87, 1987.

Published in summary form only.

110. Evaluation of heavy water (D2O) material balance in power

reactors.

S.Morsy, T.Beetle, V.Schuricht, E.Szabo and G.Rabot.

In: Proceedings of an international symposium on nuclear

material safeguards held in Vienna, Austria, 10-14 Nov 1986.

IAEA - SM - 293 / 15, Vol.2, 439-447, 1987.

The experience of implementing an integrated safeguards

scheme for heavy water inventories in power reactors is

reported.

111. Growth of human tumors in nude mice treated with heavy

water.

H.J.Altermatt, J.O.Gebbers and J.A.Laissue.

Immune - Defic. Anim., 5 t h 1985, 405-410, (Pub.1987)

Ed.: J.Rygaard, Karger, Basel, Switzerland.

In mice bearing transplanted human tumors, supplying animals

with drinking water containing 3035 heavy water retarded

tumor growth.

112. Autoprotolysis constants in nonaqueous solvents and aqueous

organic solvent mixtures.

S.Rondinini, P.Londhi, P.R.Mussini and T.Mussini.

Pure Appl.Chem., 59(12),1693-1702, 1987.

The recommended emf method of determination, and the standard

states implied by different autoprotolysis constant, Kap,

definitions are focused.
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113. Calculation of poloidal rotation in the edge plasma of

limiter tokamaks.

H.Gerhauser and H.A.Classen.

Appl.Phys.Lett., 51(26), 2195-2196, 1987.
g

The production was demonstrated of >10 n per shot from a C-

D plasma confined in a 100-jam-thick Au-shell without an

implosion using 6 beams from GEKKO XII glass laser system at

a laser wavelength of 1.06 um. The equivalent n of the D-T

reaction is estimated to be 10 - 10 .

114. Calculation of neutron cross sections and thermalization

parameters for molecular gases using a synthetic scattering

function. II. Application to water, water-d2 and benzene.

J.R.Granada, V.H.Gillette and R.E.Mayer.
Phys.Rev. A : Gen.Phys., 36(12), 5594-5605, 1987.

115. Influences of deuterium oxide and hypertoxicity of normal

arsenazo III calcium transients in frog skeletal muscle

fibers. (Japanese)
M.Fujino and Y.Sato.

Boei. Ika. Daigakko Zasshi., 12(3), 134-144, 1987.

By replacing H2O of the medium solvent with D2O the latency

of Ca transients was prominently prolonged and their peak
heights were reduced to about half, whereas the other
temporal parameters such as rise-time, half peak width and
decay time-constant remained almost unchanged.

116. Increased NOEs for small molecules using mixed solvents.

S.W.Fesik and E.T.Olejniczak.

Magn.Reson.Chem., 25(12), 1046-1048, 1987.

A simple procedure is proposed for increasing the size of

NOEs in NMR studies of small molecules. The method involves

the use of mixed solvent (Me2S0-d6-E>20) to increase the

viscosity of solution such that wTc >1. The advantages of

this solvent system and approach are compared with other

approaches currently in use.

117. Accumulation of deuterium oxide in body fluids after

ingestion of deuterium oxide - labeled beverages.

J.M.Davis, D.R.Lamb, W.A.Burgess and W.P.Bartoli.

J.Appl.Physiol., 63(5), 2060-2066, 1987.
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A simple iow-cost procedure was developed to compare the

temporal profiles of D2O accumulation in body fluids after

ingestion of D2O - labeled solutions. This technique

provides a useful index of the rate of water uptake from

ingested beverages into the body fluids. ?
18

118. Simulations of the HDO and H2 0 atmospheric cycles using

the NASA GISS general circulation model. The seasonal cycle

for present-day conditions.

J.Jouzel, G.L.Russell, R.J.Suozzo, R.D.Koster, J.W.C.White

and W.S.Broecker.

J.Geophys.Res., D: Atmos., 92(D 12), 14739-14760, 1987.
18

The cycles of the water isotopic species (HDO and H2 0)
have been incorporated into the NASA Goddard Institute for

Space Studies atmospheric general circulation model. The

results of a three year simulation for present-day

conditions are discussed with special emphasis on the

composition between predicted and observed isotopic

distributions for the seasonal and annual time scales.

119. Sulfur-33 relaxation and nuclear quadruple coupling

constant in dimethylsulfoxide.

H.Kovacs, J.Kowalewski and A.Maliniak.

Acta.Chem.Scand., Ser.A, A 41(9), 471-479, 1987.
33

S nuclear spin relaxation rate for deuterated DMSO (DMSO-

dg) were determined for the neat compound at different

temperatures and for mixtures with D2O.

120. Miscellaneous about deuterium - tome 1. (Portuguese)

T.P.Chagas, P: 1-118.

In: Deuterium - Heavy water, V.I, 1987.

Available from the Library of Comissao Nacional de Energia

Nuclear, Rio de Janerio, Brazil.

Some selected bibliographical references about deuterium in

atmosphere, environment and cosmic space are presented.

121. Pilot and industrial production of deuterium and its

application to science, technology and industry - tome.9.

(Portuguese)

T.P.Chagas, P: 1-151.

In : Deuterium - Heavy water, V.I, 1987.
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Available from the Library of Comissao Nacional de Energia

Nuclear, Rio de Jeneiro, Brazil.

Some selected bibliographical references about tha

application of deuterium in science, technology and industry

are presented.

122. Deuterium fractionation in the presolar nebula : kinetic

limitations on surface. catalysis.

D.H.Grinspoon and J.S.Lewis.

Icarus, 72(2), 430-436, 1987.

Models assuming low temperature equilibrium fractionation

have previously been employed to explain the range of D/H

values observed in the Solar System and to deuteriun

enhancement in the outer planets. Although the reaction

rates of the homogeneous partitioning reactions are

prohibitively low at nebular temperatures, catalysis on

grains could shorten equilibration times sufficiently. This

idea is quantitatively tested. Speculations are offered on

alternative explanations for the distribution of hydrogen

isotopes in the Solar System.

123. Inhibitory effect of heavy water on mutability of chemically

injured Escherichia coli cells.

A.Hakura, K.Kohda and Y.Kawazoe.

Mutat.Res., 180(2), 155-161, 1987.

124. Hydrology of the lakes in Central Wohlthat Massif, East

Antarctica : new results.

D.Haendel, W.D.Hermichen, R.Hoefling and P.Kowski, P:299 -

306.

Ed.:U.Wand and G.Strauch, Proceedings of the Fourth Working

Meeting Isotopes in Nature, 688 pp., 1987.

125. Coadsorption of carbon monoxide with methanol, water and

xenon on platinum (III) : band suppression in vibrational

spectroscopy.

D.H.Ehlers, A.P.Esser, A.Spitzer and H.Lueth.

Surf.Sci., 191(3), 466-478, 1987.

The coadsorption of CO with CD3OD, D2O and Xe on Pt(III) at

90 K was studied by means of IR reflection / adsorption
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spectroscopy at 1500 - 2150 cm , where the CO stretching

band usually occurs.

126. Effects of heavy water (deuterium oxide) on leaf bioelectric

reaction, its thermostability and post-heat shock reparation

in Tradescantia. (Russian)

I.S.Gorban.

Tsitologiya, 29(11), 1251-1256, 1987.

127. Factors influencing the isotopic composition of hydrogen and

oxygen of terrestrial plants. (Russian)

Yu.A.Fedorov.

Gidrokhim.Mater., 99, 112-122, 1987.
2 18

Data on the accumulation of H and 0 in cell water of

plants are reviewed and physical and biological hypothesis

are presented to explain apparent disparities in the

accumulation of H and 0 isotopes.

128. Compatibility of spinning rotor gauge with tritium handling

systems.

H.Miyake, M.Matsuyama, K.Watanabe, K.Kaneko and Y.Kobayashi.

J.Vac.Sci.Technol., A., 6(1), 158-161, Jan 1988.

The uses of spinning rotor pressure gauges for tritium

handling systems are discussed. The calibration of these

gauges and their compatibility with tritium handling systems

and fusion experiments are also discussed.

129. Heavy water delays growth of human carcinoma in nude mice.

H.J.Altermatt, J.O.Gebbers and J.A.Laissue.

Cancer (Philadelphia), 62(3), 462-466, 1 Aug 1988.

130. K2SO4 - CS2SO4 - H2SO4 - H2O system at 25 deg C. (Russian)

E.M.Nalivajko, V.A.Storozhenko and M.K.Prikhod'ko.

Zh.Neorg.Khim., 33(8), 2158-2160, Aug 1988.

Phase equilibria in K2SO4 - CS2SO4 - H2SO4 - H2O quatenary

system at 25°C are investigated by isothermal solubility

technique.

131. Mechanism of hydrogen spillover in metal-zeolite catalysts.

I.Influence of CO chemisorption on hydrogen spillover in Pt-

containing catalysts.

K.M.Minachev, R.V.Dmitriev, I.G.Rassamakhina and

A.A.Dergachev.
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Kinetics and Catalysis English Translation, 29(1), 150-154,

Aug 1988.

The influence of chemisorbed CO on the hydrogen spillover in

Pt-containing pentasil of the type ZVM was investigated by

heterophasic isotope exchange between T>2 and the OH groups

of the zeolite. It was found that both the isotopic

exchange and the hydrogen spillover are slowed down by CO

chemisorption.

132. Ontario Hydro Research Division tritium laboratory.

A.G.Heics, W.T.Shmayda, K.D.Geiger and N.P.Kherani.

Fusion Technol., 14(2), 1277-1281, Sep 1988.

This paper discusses the key features of the Ontario Hydro's

Tritium Removal Facility and operational experience to date.
3

133. He outgassing from four working palladium and uranium beds.

P.R.Coronado, E.M.Fearon, R.G.Garza, J.F.Shaw, P.C.Souers,

R.K.Stump and R.T.Tsugawa.
Fusion Technol., 14(2), 741-743, Sep 1988.

3
The He output from two palladium and two uranium beds that
store T and D-T was studied as a function of time.

134. Tritium in the food chain. (German)

L.A.Koenig, p: 43-67.

KFK - 444. 167 pp., Sep 1988.

135. Assessment of the significance of organically-bound tritium

in environmental materials.

R.M.Brown.

INFO—0283, 35 pp., Sep 1988.

136. Initial radiolysis effects on the tritium - oxygen gas

reaction.

R.A.Fallor, P.C.Souers and S.G.Prussin.

J.Phys.Chem., 92(2), 429-433, 1988.

Model calculations were made to examine the effects of self-

radiolysis of pure T2 on the reaction of T2 and 03.

137. Production of light elements in cascades from energetic

antiprotons in the early universe and problems of nuclear

cosmoarcheology. (Russian)

Yu.L.Levitan, I.Sobol, M.Yu.Khlopov and V.M.Chechetkin.

Yad.Fiz., 47(1), 168-178, 1988.
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The mather.atical model of the process of light - element (D

and He) production owing to destruction of He nuclei,

induced by inequilibrium process of production of energetic

antiproton in early Universe is suggested.

138. In vivo isotope fractionation factors and the measuremenet

of deuterium - and oxygen -18, - dilution spaces from

plasma, urine, saliva, respiratory water vapour and

carbondioxide.

W.W.Wong, W.J.Cochran, W.J/Klish, E.O.Smith, L.S.Lee and

P.D.Klein.

Am.J.Clin.Nutr., 47(1), 1-6, 1988.

In vivo isotope fractionation factors were determined for

hydrogen and oxygen between plasma water samples and samples

of urine, saliva, respiratory water vapor and C0£ in normal

adults.

139. Correction of fast neutron data for neutrons generated in

the detector by the reaction D(n, 2n).

M.H.Ahsan, P.J.Austin and H.H.Thies.

Nucl.Instrum.Methods Phys.Res., Sec.A., A 264(2-3), 419-423,

1988.

140. Radioprotection by pretreatment with deuterated water

cytokinetic changes in the small intestine of the mouse.

F.Michel, H.J.Altermatt, J.O.Gebbers, E.Bally, W.Berchtold

and J.A.Laissue.

Virchows Arch., B., 54(4), 214-220, 1988.

All mice partially deuterated by ingestion of 29% heavy

water for 12 days survived whole-body F-irradiation (8.5 Gy)
60from a Co source whereas 42% Of nondeuterated control

animals died from marrow failure. The cytokinetic changes in

deuterated animals are consistent with a protective effect

for clonogenic intestinal epithelium at the time of

irradiation.

141. Formation of hydrogen and deuterium atoms in pyrolysis of

benzene-d5, chlorobenzene, bromobenzene and iodobenzene

behind shock waves.

V.S.Rao and G.B.Skinner.

J.Phys.Chem., 92(9), 2442-2448, 1988.
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Highly dilute mixtures of benzene-dg, chlorobenzene,

bromobenzene (including the 4-d and 2,A,B-d^ isotopic

compounds) and iodobenzene in argon were pyrolyzed behind

incident shock waves with a total pressure of 0.4 atmosphere

and temperatures between 1450 and 1900 K. RRKM calculations

were made to evaluate the rate constant for dissociation of

CQHQ from that of CgDg.

142. The predicted abundances of deuterium - bearing gases in the

atmosphere of Jupiter and Saturn.

B.Fegley Jr. and R.G.Prinn.

Astrophys.J., 326(l,Pt.l), 490-508, 1988.

Results are presented for the first comprehensive set of

thermochemical calculations of isotopic exchange reactions

for D/H, 13C/12C, 15N/14N and 18O/16O in the hot deep

atmospheres of Jupiter and Saturn.

143. Effects of deuterium on hematopoiesis in the mouse.

W.H.Adams and D.G.Adams.

J.Pharmacol.Exp.Ther., 244(2), 633-639, 1988.

The study shows that modulation of hematopoiesis by D2O is

possible without invoking the toxicities associated with

prolonged deuteration.

144. Transmutation - induced tritium in lithium niobate

(LiNbOs) single crystals.

R.Gonzales, Y.Chen and M.M.Abraham.

Phys.Rev. B : Condens.Matter., 37(11), 6433 - 6435, 1988.

Irradiation of LiNbC>3 single crystals with thermal neutron

produced tritium ions by transmutation of Li atoms.

Following subsequent heat treatments, IR - absorption

measurements were used to identify bands attributed to OH

and OT ions; additional OD bands were also produced and

all three species exhibit similar behavior under heat

treatment.

145. Effect of deuterium oxide on leukotriene C4 generation in

immunologically stimulated human leukocytes.

H.Mita, Y.Yui, H.Yasueda and T.Shida.

Int.Arch.Allergy Appl.Immunol., 85(4), 422-427, 1988.
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Addition of D2O , 6 - 36%, resulted in a dose-dependent
increase in allergen- or anti- IgE induced leukotriene C4
generation from human basophils.

146. Comparison of the cloud point behavior of Triton X-1OQ in
water and deuterated water.

N.K.Pandit and J.Caronia.
J.Colloid Interface Sci., 122(1), 100-103, 1988.
The cloudi«ng behavior of Triton X-100 was investigated in
H2O, D2O and H2O/D2O mixtures. The cloud point is
consistently lower in D2O over a wide range of Triton X-100
concentrations and was linearly related to the volume
fraction of'D2O in H2O/D2O mixtures. An explanation for this
behavior based on the greater structure of D2O is
presented.

147. Detection of the 220 ~> 221 transition of water-d in Orion
A •' evidence for dense clumped gas in the hot core.
S.J.Petuchowski and C.L.Bennett.
Astrophys. J., 326(l,Pt.l), 376-383, 1988.

The astronomical detection of the 10.3 GHz, 220 ~> 221
transition of HDO is reported.

148. Effect of deuterium oxide on vital activity of bacteria.
(Russian)
N.V.Dronova, T.V.Parkhomenko, V.G.Popov, E.N.Sventitskii and
L.Yu.Yakovleva.
Biofizika, 33(2), 323-327, 1988.
The influence of heavy water on the membrane energization,

the efflux of hydrogen ions and the respiration of
Escherichia coli M-17 was studied.

149. A comparative study of thermal neutron fusion blanket
arrangements.

V.R.Nargundkar, M.Srinivasan and O.P.Joneja.
Fusion Technol., 13(1), 153-156, 1988.
Four basic configurations, block, homogeneous, multilayered

and heterogeneous systems, for tritium breeding in natural
Li water - reflected fusion blankets are compared.
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150. Optimal use of beryllium for fusion reactor blankets.

U.Fischer.

Fusion Technol., 13(1), 143-152, 1988.

The use of beryllium as a neutron multiplier for fusion

reactor blankets is analyzed.

151. Studies of ionizing radiation as a promoter of neoplastic

transformation in vitro.

J.B.Little and H.Vetrovs.

Int.J.Radiat.Biol.Relat.Stud.Phys.Chem.Med., 53(4), 661-666,

1988.

The indication of malignant transformation was examined in a

standard promotion protocol in which BALB / 3T3 cells were

incubated continuously with tritiated water (HTO) following

acute treatment with various doses of either X-rays or

benzo(a)pyrene.

152. A model of the chemistry in hot molecular cores.

P.D.Brown, S.B.Charnley and T.J.Millar.

Mon.Not.R.Astron.Soc., 231(2), 409-417, 1988.

A time dependent chemical model is presented which was

developed to describe the chemical composition of hot

molecular cores in dense star-forming interstellar clouds.

The evidence that both hydrogenation and deuteration occur

on the grain surface is strong.

153. Problems in tritium handling in fusion reactors studies at

CEA within the european effort.

E.Roth, B.Hircq and J.P.Fidelle.

CEA - CONF - 9763, 56 pp., 1988.

Technological aspects of tritium handling linked with the

operation of a fusion reactor are reviewed. A flow-sheet

displaying a conception of a reference tritium circuit is

proposed and consideration is given to specifications of

large components, namely pumps and gatevalves for tritium

circuits.

154. Energy multiplication in high tritium breeding ratio blanket

with front breeder zone for fusion reactors.

K.Maki.

J.Nucl.Soi.Technol., 25(1), 72-80, 1988.
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Installing the front breeder zone increased the energy
multiplication as well as the tritium breeding ratio.

155. Studies on aerosol core reactor / laser's critical
properties.
G.Gu, M.A.Prelas and J.F.Kunze.
Laser Interact.Relat.Plasma Phenom., 7, 603-611, 1986.
From: Chemical Abstracts, 108, 65667, 1988.
Studies on building an Aerosol Reactor Energy Conversion
System from a neutronics point of view is presented. A D2O
pool with C or Be tubes coated with Mg is recommended as a

simple and feasible design.
156. Cascade •* a high efficiency ICF power reactor.

J.H.Pitts.
Laser Interact.Relat.Plasma Phenom., 7, 581-590, 1986.
From : Chemical Abstracts, 108, 64152, 1988.
The Cascade reactor and blanket are made of ceramic
materials and the activation is less by a factor of 6 than
that of the MARS Tandem Mirror Reactor operating at
comparable power.

157. Radioactivity measurements after the reactor accident at
Chernoby1. (German)
I.Winkelmann, H.J.Endrulat, S.Fouasnon, P.Gesewsky et al.
ISH - Heft, 99, 131 pp., 1966.
From : Chemical Abstracts, 108, 28376, .1988.
Results are presented of radioactivity measurements
following- the Chernobyl reactor accident.

158. Thermodynamics of deuterium transfer reactions in transition
metal hexammine complex and water/hydrogen systems.
S.P.Pattnaik and D.G.Pradhan.

[Department of Atomic Energy, Bombay (India), Board of
Research in Nuclear Sciences, National symposium on heavy
water technology held at Bombay during 3 - 5 April 1989,
Preprint Volume. 9700548], 6 pp., Apr 1989.
The standard properties of transition metal hexammine
complex and water / hydrogen systems are presented which are
of interest partly due to possible industrial application of
deuterium enrichment in such systems.
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159. Flame photometric determination of sodium by standard

addition method in presence of large excess of potassium.

A.K.Nagar, B.D.Gohil and T.K.Pushpakarin.

[Department -of Atomic Energy, Bombay (India), Board of

Research in Nuclear Sciences, National symposium on heavy

water technology held at Bombay during 3 - 5 April 1989,

Preprints volume. 9700548.], 8 pp., Apr 1989.

This paper describe a flame photometric method by standard

addition for sodium estimation in the presence of large

excess of potassium as in potassium fluoride and potassium

metal. Results of evaluation of interferences of potassium

in sodium estimation by conventional method with sodium

calibration and the standard addition methods are also

given.

16.0. Critical evaluation of heavy water project at Thai.

N.S.Jayakumar.

Department of Atomic Energy, Bombay (India), Board of

Research in Nuclear Sciences, National symposium on heavy

water technology held at Bombay during 3 - 5 April 1989,

Preprints volume. 9700548, 7 pp., Apr 1989.

The project known as Thai Ammonia Extension was a heavy

water project successfully completed by Rashtriya Chemicals

and Fertilizers Ltd. The project consisted of erecting a

heavy water plant of 110 tons/year capacity at Thai. Salient

features of the project, management features which resulted

in fast completion of erection , bottlenecks faced and

engineering innovations adopted for efficient operation of

the plant are described. Some modifications which can

lead to smoother operation are listed.

161. Storage of fissile materials.

T.Onoshita and M.lshitobi.

Jpn.Kokai Tokkyo Koho JP 01119799 [89119799], (Cl.G 21 C

19 / 06)

162. Influence of anharmonicity of vibrations and substrate

defects on displacement and asymmetry of IR absorption bands

of reorienting surface, centers.

V.M.Ogenko, V.M.Rozenbaum and A.A.Chuiko.
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Theoretical and Experimental Chemistry, (English Trans.),

24(6), 692-695, May 1989.

Simple theoretical relations, which give an approximate

description of the shifts of the frequencies of the maxima

of the absorption bands of OH and OD groups on an SiO2

surface in response to various perturbations,are presented.

163. A spectroscopic study of iron-, cobalt-,nickel- and zinc(II)

fluoride hydrates.

J.Swanepoel.

Thesis (Ph.D), 210 pp., Jun 1989.

[ Available from the Registrar, University of Pretoria,

PRETORIA, 0002, South Africa. ]

The structure of iron(II) fluoride tetrahydrate

( FeF2-4H2O ) was determined uniquely by using

different spectroscopic techniques and by studying the

isomorphous series MF2.4H2O (M = Fe, Co, Ni, Zn).

164. An experimental investigation of the isotope effect in the

CVD growth of diamonds.

H.B.Vakil, W.F.Banholzer, R.J.Kehl and C.L.Spiro.

Materials Research Bulletin, 24(6), 733-738, Jun 1989.

An experimental investigation of the effect of isotopic

substitution of hydrogen by deuterium was carried out for

the chemical vapor deposition of diamond films to determine

whether the rate determining step involves a C-H or a C - C

bond.

165. Phase transitions in ammonium hydrogen selenates

NH4HSeO4 and ND4DSe04.

I.P.Aleksandrova, P.Colomban, F.Denoyer, N.L.Calve,

A.Novak, B.Pasquier and A.Rozycki.

Physica Status Solidi - A, 114(2), 531-543, 16 Aug 1989.

An investigation of NH4HSeO4 and ND4DSeO4

crystals is made in order to study their phase diagrams,

structures of various phases and dynamics of their

transformation using X-ray and neutron diffraction,

calorimetry, nuclear magnetic resonance, infrared and Raman

spectroscopy. A new phase diagram is proposed, two different

phase sequences and their transition mechanisms are
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discussed with a particular attention paid to the

incommensurate, ferroelectric and superionic phases.

166. Hydrochemical investigations at Finnsjoen, Sweden.

J.A.T.Smellie, P: 5: 1-37. :

Eds.: K.Ahlbom and J.A.T.Smellie,

Characterization of fracture zone 2, Finnsjoen study—site,

239 pp., Aug 1989.

Groundwater collected from in and around a highly conductive

low angle fractured zone in crystalline rock have been

studied in relation to drilling and sampling methods, water

quality, and the hydrogeochemical interpretation of the

groundwater.

167. Temperature dependence of the rate of the hydrogen kinetic

isotope effect and the 5/6 effect in the reactions of

cyclopentane and cyclohexane with oxidizing agents and

electrophiles. 1. Reactions in aqueous KMnC>4, C1O3 -

HCIO4, CrO3 -HNO3 , CrO3 -H2SO4

and CrC>3 -H3PO4 solutions.

N.A.Tishchenko, E.S.Rudakov and L.K.Volkova.

Kinetics and Catalysis English Translation, 30(2), 272-278,

Sep 1989.

A significant reduction was found in the hydrogen kinetic

isotope effect (KIE) and 5/6 effect with increasing

temperature in the oxidation of cyclohexane and

cyclopentane by manganese (VII) and chromium(VI) solutions.

The KIE and 5/6 effect in the range from -10 to 140*C vary

with temperature in accord with the Arrhenius equation.

168. High orbital angular momentum states in H2 and D£.

II. The 6h—5g and 6g—5f transitions.

C.Jungen, I.Dabrowski,-G.Herzberg and D.J.W.Kendall.

Journal of Chemical Physics, 91(7), 3926-3933. 1 Oct 1989.

A group of lines accompanying the first line of the Pfund

series of the H atom has been observed by Fourier transform

infrared spectrometry.
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169. Studies on - ritiated water recycle process. (Japanese)

S.Fujine, G.Uchiyama, S.Sugikawa, M.Maeda and'T.Tsujino.

[Japan Atomic Energy Research Inst., Tokyo (Japan).]

JAERI-M—89-172, 83 pp., Nov 1989.

Tritiated water recycle process is applied for tritium

retardation in fuel reprocessing process. Tritium

distribution ratios and the amount of tritium chemically

exchanged into organic compound were measured using the

30%TBP/nDD and uranyl nitric acid system.
13

170. Chemical effect of N in deuterated carboxylic acids

irradiated in a reactor.

Y.Sensui and K.Tomura, P: 614-615.

The 1989 international chemical congress of Pacific

Basin Societies: Abstracts of papers, Parts I and II,

American Chemical Society, Washington, DC(USA),

Paper INOR 364, 1700 pp., 1989.

The chemical behavior of 13N by the 12C(d,n) 13N reaction

due to recoil deuterons was studied in acetic acid-d4,

propionlc acid-dg » trifluoroacetic acid-d and acetic acid-

d4 doped with acetic anhydride-dg at 195 - 298 K.

171. Isotopic fractionation by isotope-exchange reactions as a

function of temperature. Cosmochemistry of interstellar

clouds.

M.Henchman and J.F.Paulson, P: 1319.

The 1989 international chemical congress of Pacific Basin

Societies: Abstracts of papers, Parts I and II., American

Chemical Society , Washington DC (USA), Paper PHYS 554 ,

1700 pp., 1989.

A simple model is used to predict the fractionation of

isotopes as a function of temperature via ion - molecule

reactions. It is developed for reactions proceeding via a

single intermediate where the isotopic mixing is completed

within the lifetime of the intermediate. The model predicts

simply the fractionation efficiencies for such isotope -

exchange reactions at the temperatures of interstellar

clouds (10 - 100 K).
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172. Annual report 1989. Institutt for Energiteknikk. Kjeller,

Norway.

17 pp., 1989.

Work at Institutt for Enersiteknikk (IFE) comprises both

nuclear and non-nuclear activities.

173. Fluorescent organic dyes as radiation converters in

scintillation counting and laser techniques. (German)

H.Guesten.

KFK-Kernforschungszentrum-Karlsruhe-Nachrichten, 21(1/2),

65-70, 1989

PMP (l-phenyl-3-mesityl-2-pyra3oline) was selected as color

quenching from the category of the sterically hindered 1,3-

diphenyl-2-pyrazoline by means of comparative optimization

between photo-physical and scintillation-spectroscopic and

chemical properties and the costs of synthesis. It is

applied in liquid scintillation detectors for the detection

of beta (T, C-14) and in large-volume liquid scintillators

for the detection of neutrinos.

174. IR and SIMS study of hydrogen diffusion in rf sputter

deposited boron doped a-Si:H and undoped a-Ge:H.

S.Mitra, X.L.Wu, J.Shinar and R.Shinar, P: 595-600.

[Spring meeting of the Materials Research Society,San Diego,

CA (USA), 24-28 Apr 1989.]

Eds.: A.Madan, M.J.Thompson, P.C.Taylor, Y.Hamakawa, and

P.G.LeComber.

CONF-890426, 742 pp., 1989.

Secondary ion mass spectrometry (SIMS) and IR measurements

of long range deuterium motion in rf sputter deposited ( rf

sp) p-doped a-Si:H and undoped a-Ge:H are compared with the

recently published results on undoped rf sp a-Si:H. The

results are discussed in relation to both the multiple

rapping (dispersive) and defect mediated diffusion models.

175. Isotopic fractionation by isotope-exchange reactions as a

function of temperature.

M.Henchman and J.F.Paulson, P:1322.

The 1989 international chemical congress of Pacific Basin

Societies: Abstracts of papers, Parts I and II, American
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Chemical Society, Washington, DC ( USA ), Paper PHYS 563,

1700 pp., 1989.

A simple model is used to predict the fractionation of

isotopes as a function of temperature via ion - molecule

reactions and it predicts the fractionation efficiencies

for such isotope-exchange reactions at the temperatures of

interstellar clouds (10 - 100K).

176. Evidence for production of tritium via cold fusion reactions

in deuterium gas loaded in palladium.

M\S.Krishnan, S.K.Malhotra, D.G.Gaonkar, V.B.Nagvenkar and

H.K.Sadhukhan, P:B 4.1 - B 4.5.

Eds.: P.K.Iyengar and M.Srinivasan, BARC studies in cold

fusion (April-September 1989),Bhabha Atomic Research Centre,

Bombay, 150 pp., Dec 1989.

BARC--1500, 1989.

Experiments were conducted to observe cold fusion reaction

in deuterium gas loaded palladium and the observations show

that deuterium loading of Pd also induces cold fusion in Pd

lattice.

177. Tritium breeding and release - rate kinetics from neutron -

irradiated lithium oxide.

J.F.Quanci.

Thesis (Ph.D.), Princeton Univ..Princeton, NY(USA), 424 pp.,

1989.

The research encompasses the measurement of the tritium

breeding and release - rate kinetics from lithium oxide, a

ceramic tritium - breeding material. A thermal extraction

apparatus which allows the accurate measurement of the total

tritium inventory and release rate from lithium oxide

samples under different temperatures, pressures and carrier-

gas compositions with an uncertainty not exceeding 3 X

was developed.

178. HTO deposition by vapor exchange between atmosphere and

soil. (German)

C.Bunnenberg, P: 23-30.

Lower Saxonian Institute for Radioecology at the University

of Hannover, Annual report 1988, 139 pp., 1989.
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179. HTO-reemission i'rom soil after HT - deposition - model

calculations for different conditions of atmospheric

stability. (German)

M.Taeschner and C.Bunnenberg, P: 31-42.

Lower Saxonian Institute for Radioecology at the University

of Hannover, Annual report 1988, 139 pp., 1989.

180. Molecular beam studies of hot atom chemical reactions.

Reactive scattering of energetic deuterium atoms.

R.E.Continetti, B.A.Balko and Y.T.Lee, P: 14-24.

Proceedings of the international symposium on advanced

nuclear energy research, Near-future chemistry in nuclear

energy field, Japan Atomic Energy Research Inst., Tokai,

Ibaraki (Japan), 507 pp., 1989.

A brief review of the application of the crossed molecular

beams technique to the study of hot atom chemical reactions

in the last twenty years is given. Specific emphasis is

placed on recent advances in the use of photolytically

produced energetic deuterium atoms in the study of the

fundamental elementary reaction D + H2 ~> DH + H and the

substitution reaction D + C2H2 -> C2HD + H.

181. Production of intense polarized atoms and its application to

tokamak fusion reactor.

Y.Wakuta, Y.Watanabe, S.CJrano, O.Mitarai and H.Hasuyama,

P:202-208.

[ICENES '89:5th international conference on emerging nuclear

energy systems, Karlsruhe (Germany), 3-6 Jul 1989.]

CONF-890711, 335 pp., 1989.

This paper reports on spin polarized fuel which modified the
3

D-T, D- He and D-D reaction rate. It is found that spin
polarized fuel makes possible easy approach to the ignition

condition and widens the ignition region compared with the
3

ordinary D- He fusion reaction.

182. An experimental setup for measurement of neutron energy

spectra in lithium with collimated 14.7 MeV neutrons.

R.Ofek, A.Tsechanski, A.E.Profio and G.Shani.

Nucl.Instrum.Methods Phys.Res., Sect.A, A 278(2), 513-524,

1989.
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Neutron energy spectra in an 88 cm diam. and 88 cm long

lithium tank is separated from the D-T neutron generator by

a 120 cm thick paraffin wall with a 6 cm diam. collimator

through it along the axis of the neutron generator and the

lithium tank.

183. Electrochemical experiments in cold nuclear fusion.

J.F.Ziegler, T.H.Zabel, J.J.Cuomo, V.A.Brusic, G.S.Gargill

III, E.J.O'Sullivan and A.D.Marwick.

Phys.Rev.Lett., 62(25), 2929-2932, 1989.

The authors experimented with electrolytic cells, similar to

those reported by M.Fleischmann & S.Pons and S.E.Jones and

looked for energetic charged particles which are

characteristic of nuclear fusion reactions. Within

background statistics, no nuclear fusion was observed.

184. Electrochemically initiated cold fusion of deuterium .

K.S.V.Santhanam, J.Rangarajan, 0.N.Braganaa, S.K.Haram,

N.M.Liraaye and K.C.Mandal.

Indian J.Technol., 27(4), 175-177, 1989.

During the electrolysis of DgO, at a Ti cathode and a Pt

anode, excess enthalpy is generated and it attributed to a

possible nuclear fusion process involving deuterium atoms.

185. The observation of 2.2 MeV T - rays in an electrochemical

cell. (Korean)

Y.W.Park, C.O.Yoon, M.Y.Yoon and J.C.Kim.

Sae Mulli, 29(2), 231-232, 1989.

The so-called 'cold nuclear fusion1 experiment was repeated

in an electrochemical cell prepared in the authors'

department and observed that more experiments are required

to prove that the 2.2 MeV T-ray indeed originates from the

fusion reaction.

186. The application of the neutron transmission method to the

structure analysis of biological materials. (Japanese)

T.Katase, N.Niimura and F.Tokunaga.

Kakuriken Kenkyu Hokoku (Tohoku Daigaku), 22(1), 33-41,

1989.

A neutron transmission method was applied to the

determination of the soly. of chicken egg white lysozyme in

380



heavy water. No quantitative data were obtained due to

difficulties in estimating the contribution of small-angle

scattering of neutrons.

187. Deuterium - deuterium fusion initiation by friction in the

system titanium - deuterated polymer. (Russian)

A.G.Lipson, V.A.Klyuev, Yu.P.Toporov, B.V.Deryagin and

D.M.Sakov.

Pisma Zh.Tekh.Fiz., 15(17), 26-29, 1989.

The feasibility was studied of the occurrence of a D-D

fusion reaction of Ti in the presence of deuterated

materials such as

188. Search for fusion reactions between deuterium atoms

implanted into titanium.

R.Behrisch, W.Moeller, J.Roth and B.M.U.Scherasr.

Nucl.Fusion, 29(7), 1187-1190, 1989.
19 -2

A layer of TiD£ (5 X 10 cm ) was prepared by D

implantation into a polycryst.Ti foil at room temperature.

This was installed in front of a large area surface barrier

detector in a vacuum of 10 m bar to measure the reaction

products of the two possible D-D fusion reactions. After a

counting period of 30 h, < 2 fusion products were found
-24which limits the reaction probability to 8 X 10 fusion

processes per s and per D pair in the implanted layer.

189. Searches for low - temperature nuclear fusion of deuterium

in palladium.

N.S.lewis, C.A.Barnes, M.J.Heben, A.Kumar, S.R.Lunt,

G.E.McManis, G.M.Miskelly, R.M.Penner, M.J.Sailor et al.,

Nature (London), 340 (6234), 525-530, 1989.

A series of experiments was performed to determine whether

nuclear fusion processes occur in Pd rods that have been

electrochemically charged with D. With a variety • of

metallurgical pretreatment procedures and different

electrolytes, no evidence was obtained for any excess

enthalpy, n, x-ray, T or He production during electrolysis

of D2O with Pd cathodes.
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190. Nuclear effects in the electrolysis of heavy water.

D.Dudu, M.Molea, L.Pascalau, L.Piticu and I.Vata.

Rev.Roum.Phys., 34(2), 229-232, 1989.

Measurements of the n flux were performed during the

electrolysis of D2O with Pt / Ti and Pt / Pd electrodes for
4 4

durations of 2 X 33.10 s and 2 X 93.10 s respectively

using a NE 213 liquid scintillator. The number of n per h

and fusion reaction per s were calculated.

191. Generation of neutrons during mechanical action on titanium

on the presence of deutera.ted substances. (Russian)

A.G.Lipson, D.M.Sakov, V.A.Klyuev, B.V.Deryagin and

Yu.P.Toporov.

Pis'ma Zh.Eksp.Teor.Fiz., 49(11), 588-590, 1989.

Vibrational dispersion of Ti shavings in the presence of 10%

D2O and/or 4-5% (D3CCD:CD2)X led to the increase in the

intensity of n counts from 0.05 counts / s (background) upto

0.31 ± 0.03 counts / s during dispersion.

192. Deuterated water in hot cores.

C.M.Walmsley, C.Henkel, T.Jacq and A.Baudry.

Lect.Notes Phys., 331 (Phys.Chem.Interstellar Mol.Clouds),

107-108, 1988. (Pub.1989.)

The IRAM 30-m and the Effelsberg 100-m telescopes were used

to observe HDO and H2 O in the Orion - KL region and in

other hot mol.cores (T 2 100 K). D is enriched by factors of

100 - 1000 over the interstellar D / H abundance ratio

of 10"5.

193. Observation of neutron bursts in electrolysis of heavy

water.

B.Sinha, Y.P.Viyogi, S.Chattopadhyaya, Mazumdar, M.R.Dutta,

G.S.N.Murthy, G.Muthukr i shnan, T.Bandyopadhyaya,

M.D.Trivedi, D.Ghosh et al..

Indian J.Technol., 27(6), 275-277, 1989.

In an attempt to create conditions for the occurrence of

cold fusion of D, bursts of n were in the electrolysis of

D2O using both Pd and Ti as cathodes. The bursts are several
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times above the background, last for "5 min and are

aperiodic.

194. Search for neutrons from deuterium - deuterium nuclear

reactions in electrochemically charged palladium.

M.M.Broer, L.C.Feldman, A.C.W.P.James, J.S.Kraus and

R.S.Raghavan.

Phys.Rev. C: Nucl.Phys., 40(4), R 1559 - R 1562, 1989.

A search for n from d d fusion in Pd rods loaded

electrochemically with D is reported.

195. Search for the proposed cold fusion of deuterium in

palladium.

C.W.Chu, Y.Y.Xue, R.L.Meng, P.H.Hor, Z.J.Huang and L.Gao.

Mod.Phys.Lett. B, 3(10), 753-760, 1989.

A direct systematic and controlled investigation of DoO - Pd
3 -1electrolytic cells revealed neither n at a rate > 10 s

nor excess heat > 3% of the total input power generated

during the electrolytic process in contrast to the cold

fusion recently reported.

196. Deuterium nuclear fusion in metals at room temperature.

P.Tomas, S.Blagus, M.Bogovac, D.Hodko, M.Krcmar, D.Miljanic,

V.Pravdic, D.Rendic, M.Vajic and M.Vukovic.

Fizika (Zagreb), 21(2), 209-214, 1989.

An attempt to induce the nuclear fusion in PdD by the

electrolysis of D2O was made. The characteristics of the

nuclear detector are presented.

197. Enhancement of cold fusion in metal 'hydrides' by screening

of proton and deuteron charges.

A.Burrows.

Phys.Rev., B: Condens.Matter., 40(5), 3405-3408, 1989.

198. Nuclear products detection during electrolysis of heavy

water with titanium and platinum electrodes.

C.Sanchez, J.Sevilla, B.Escarpizo, F.J.Fernandez and

J.Canizares.

Solid State Commun., 71(12), 1039-1043, 1989.

x - Radiation and n emissions were detected simultaneously
3

with H concentration variations during electrolysis of D2O
with Ti (cathode) and Pt (anode) electrodes. Experimental
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results apparently are compatible with the existence of the

d+d nuclear fusion reaction.

199. Investigation of cold fusion in heavy water.

S.H.Faller, R.W.Holloway and S.C.Lee.

J.Radioanal.Nucl.Chem., 137(1), 9-16, 1989.

An investigation of cold fusion of deuterium gas performed

by electrolyzing D2O in a cell containing a Pd cathode while

monitoring levels of tritium and neutron-capture gamma rays.

No activity was detected that would indicate a sustained

fusion reaction had taken place. Activities that was

observed can be attributed to electrolytic enrichment and a

normal cosmic-ray induced background.

200. Use of doubly labeled water method for measurement of energy

expenditure, total body water, water intake and

metabolizable energy intake in lumans and small animals.

S.B.Roberts.

Can.J.Physiol.Pharmacol., 67(10), 1190-1198, 1989.

The measurement of the differential rates of disappearance
18 2 3

of two isotopes of water (H2 0 and either H2O or H2O,

administered at the start of the study) from body water is

used to provide accurate and reasonably precise information

on carbon dioxide production, total body water and water

intake in free-living humans and many small animals.

201. Nuclear reactions initiated by temperature changes and phase

transitions in condensed matter. (Russian)

M.A.Yaroslavskii.

Dokl.Akad.Nauk SSSR, 307(3), 600-601, 1989.

Experiments on recording n in the emission of D2O during

temperature changes from room temperature to 77 K were

carried out.

202. Upper limits on neutron and r~ray emission from cold fusion.

M.Gai, S.L.Rugari, R.H.France, B.J.Lund, Z.Zhao,

A.J.Davenport, H.S.Isaccs and K.G.Lynn.

Nature (London), 340(6228), 29-34, 1989.

The n and x-ray emission from a variety of electrochemical
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cells were measured using a sensitive detection system with

a low background. No statistically significant deviation

from the background was observed in either T-ray or n

detectors.

203. Cold fusion ideas.

M.E.Bridge, D.R.Lloyd and J.M.D.Coey.

Nature (London), 340(6229), 105-106, 1989.

There are two common phenomena that might be overlooked in

the experiments indicative of cold fusion: 1) the high

viscosity of D2O vs H2O would result in increased electrical

resistance of DgO salt solutions vs the corresponding

aqueous solutions resulting in excess heat generation; 2)

mass spectral observation of T in the system as (DT ) might

actually D2H , the deuterated analog of H3 .

204. Search for neutrons from cold nuclear fusion.

D.Alber, O.Boebel, C.Schwarz, H.Duwe, D.Hilscher, H.Homeyer,

U.Jahnke and B.Spellmeyer.

Z.Phys. A: At.Nucl., 333(3), 319-320, 1989.

A search is described for n from a Pd electrode loaded with

D in electrolysis setups similar to those of M.Fleischmann

et al (1989) and S.E.Jones et al (1989). Within the
*

sensitivity of n detection system corresponding to a n

source strength of 5 X 10 n/s, there was no find of any n

due to cold nuclear fusion. The necessity of using several

independent n detectors was emphasized.

205. On the observation of charged particles in cold fusion.

B.U.R.Sundqvist, P.Haakansson, A.Hedin, R.V.Bucur,

B.Johansson and R.Waeppling.

Phys.Scr., 40(3), 303-306, 1989.

With the aim to confirm or reject the recent claim of

observation of cold d-d fusion, an experimental effort was

made to try to observe MeV p which should be emitted as a

result of d-d fusion. A number of experiments were performed

where the charging conditions were varied. In spite of that

and the good sensitivity of the experiment no evidence for
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cold fusion was found.

206. On the possibility of nuclear fusion by the electrolysis of

heavy water.

C.K.Mathews, G.Periaswami, K.C.Srinivas, T.Gnanasekaran,

S.R.Babu, C.Ramesh and B.Thiyagarajan.

Indian J.Technol., 27(5), 229-231, 1989.

Experiments conducted to confirm the occurrence of nuclear

fusion during the electrolysis of D2O indicated that n are

emitted during the electrolysis of D2O with a Ti cathode

and Pt anode. The temperature rise at the cathode in the

electrolysis of D2O using a Pd cathode is twice that seen in

the electrolysis of H£O under identical conditions.

207. Search for cold fusion in palladium.

A.Baurichter, W.Eyrich, M.Frank, H.Goehr, W.Kreische,

H.Ortner, B.Roeseler, C.A.Schiller, G.Weeske and W.Witthun.

Z.Phys. B: Condens.Matter., 76(1), 1-2, 1989.

The electrochemical-induced cold fusion of deuterium in Pd

was investigated by means of neutron spectroscopy. Within

the experimental limits of 20 n/s set by the fast neutron

spectrometer and 50 n/s given by the r-spectroscopy

respectively, no indication of cold fusion was observed.

208. Search for neutron production during heavy water

electrolysis on palladium electrodes.

S.Blagus, M.Bogovac, D.Hodko, M.Miljanic, P.Tomas, M.Vajic

and M.Vukovic.

Z.Phys. A: At.Nucl., 333(3), 321-322, 1989.

The results are presented from a number of experiments in

search for n from D2O electrolysis with use of different Pd

cathodes. The upper limit for the yield of n from a cell
3

with a 2.34 cm Pd cathode which operated continuously for
seven days is 0.2 n/s (0.01 n/s"1 g"1 of Pd). This limit is

10 lower than the yield claimed recently by M.Fleischmann

et al (1989).

209. Aqueous tritium breeding blanket with natural lithium.

M.Nishikawa, T.Kawano, K.Munakata, Y.Kanda and H.Nakashima.

Fusion Eng.Des., 8, 201-205, 1989.

An aqueous tritium breeding blanket concept natural Li is
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proposed.

210. Examinations of nuclear measurement conditions in cold

fusion experiments.

D.Abriola, E.Achterberg, M.Davidson, M.Debray,

M.C.Etchegoyen, N.Fazzini, J.F.Niello, A.M.J.Ferrero,

A.Filevich, et al.

J.Electroanal.Chem.Interfacial Electrochem., 265(1-2), 355-

360, 1989.

211. Neutron emission under particular nonequilibrium conditions

from palladium and titanium electrolytically charged with

deuterium .

P.Perfetti, F.Cilloco, R.Felici, M.Capozi and A.Ippoliti.

Nuovo Cimento Sco.Ital.Fis., D, 11 D (6), 921-926, 1989.

Emission of n in Pd and Ti electrolytically charged with

deuterium is reported. The detecting of n was observed after

thermal treatment of the elctrode. In the hypothesis that n

came from cold fusion processes, a fusion rate was
—21

established of < 1.3 X 10 fusions / d pairs / s.
212. Big-bang nucleosynthesis revisited.

K.A.Olive, D.N.Schramm, G.Steigman and T.P.Walker.

N-90-22426, NASA-CR-186256, 14 pp., 1989.

The homogeneous big-bang nucleosynthesis yields of D, He-3,

He-4, and Li-7 are computed taking into account recent

measurements of the neutron mean-life as well as updates of

several nuclear reaction rates which primarily affect the

production of Li-7. The extraction of primordial abundances

from observation and the likelihood that the primordial mass

fraction of He-4, Y p is less than or equal to 0.24 are

discussed.
2 3

213. Search for protons from the H(d,p) H reaction in an

electrolytic cell with Pd-Pt electrodes.

K.E.Rehm, W.Kutschera and G.J.Perlow.

Physical Review, C., 41(1), 45-49, Jan 19S0.
2 3The production of protons from the H(d,p) H reaction was

investigated using an electrolytic cell and a proportional

counter.

21*. Testing of a H2 -enriched ion source for deuteriua
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simulation.

M.D.Williams, K.N.Leung, G.M.Brennen and D.R.Burns.

Review of Scientific Instruments, 61(1), 475-477, Jan 1990.

From: Atomindex, 21, 55100, 1990.

A McDonnell Douglas short milticusp plasma generator,

designed to generate a positive hydrogen ion beam which is

enriched with H2 ions is tested and a comparison between

tungsten and lanthanum hexaboride cathodes shows that

tungsten filaments can provide better performance.

215. Chemical behaviour of helium muonide Just after muon

catalyzed fusion.

K.Yoshihara and A.Miyakawa.

Journal of Radioanalytlcal and Nuclear Chemistry Letters,

144(3), 215-222, 12 Feb 1990.

Chemical behaviour of a helium muonide atom (He mu ) can be

understood on the analogy of its hydrogen homologues,

muonium, deuterium and tritium. In muon catalyzed fusion a

small fraction of negative muon in the fusion cycle sticks

to helium to give proton-like He mu which easily picks up

one electron forming He mu . The energy of He mu at birth

is about 3.5 MeV being in a similar situation to the case of

a hot tritium atom produced by (n,p) or (n,a) reaction. The

reaction cross section and the rate of He mu reactions are

estimated.

216. Heterogeneity in the properties of burst-forming units of

erythroid lineage in sickle cell anemia: DNA synthesis and

burst-promoting activity production is related to peripheral

hemoglobin F le\:is.

H.Croizat, H.H.Billett and R.L.Nagel.

Blood, 75(4), 1006-1010, 15 Feb 1990.

Circulating 14-day erythroid progenitors (BFU-E) from 28

sickle cell anemia (SS) patients with hemoglobin F (HbF)

levels ranging from 2% to 16% were studied to determine

their sensitivity to C3H] thymidine kill and burst-

promoting activity (BPA)-like factor production. It is found

that the proportion of BFU-E sensitive to H-dT kill,and

hence active in DNA synthesis, was inversely correlated with
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the percent of peripheral HbF when light density (LD)

mononuclear cells were used for plating.

217. Big-Banff nucleosynthesis revisited.

K.A.Olive, D.N.Schramm, G.Steiffman and T.P.Walker.

Physics Letters, Section B> 236(4). 454-460, 1 Mar 1990.
3

The homogeneous biff-bang nucleosynthesis yields of D, He,
4 7He, and Li, taking into account recent measurements of -the

neutron mean-life as well as updates of several nuclear

reaction rates which -primarily affect the production of
•7

Li is computed.

218. Measurement of very low density and low density lipoprotein

apolipoprotein (Apo) B-100 and high density lipoprotein Apo

A-I production in human subjects using deuterated leucine.

Effect of fasting and feeding.

J.S.Cohn, D.A.Wagner, S.D.Cohn, J.S.Millar and E.J.Schaefer.

Journal of Clinical Investigation, 85(3), 804-811, Mar 1990.

It is concluded that:(a) the stable isotope ( [D3]L-leucine)

endogenous-labeling technique, for the first time allows for

the in vivo measurement of apolipoprotein production in the

fasted and fed state and (b) since LDL apo B-100 production

was greater than VLDL apo B-100 production in the fas-ted

state, this study provides in vivo evidence that LDL apo B-

100 can be produced independently of VLDL apo B-100 in

normolipidemic subjects.

219. Localized vibrational modes in proton and deuteron implanted

GaP single crystals.

H.Sobotta, H.Neumann, V.Riede and C.Ascheron.

Solid State Communications, 74(1}, 49-53, Apr 1990.

Infrared absorption spectra of proton and deuteron implanted

GaP single crystals reveal two hydrogen induced modes with

frequencies of 1839 and 2204 cm" and six deuterium

induced modes with frequencies of 1260, 1295, 1333, 1602,

1635 and 1670 cm . From a comparison of these mode

frequencies with those reported for proton and deuteron

implanted GaAs and InP single crystals it follows that

vibrating defects with both Ga-H(D) and P-H(D) bonds are
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formed. The number of vibrating centres is found to be

proportional to the damage density.

220. Effects of cholesterol on conformational disorder in

dipalmitoylphosphatidylcholine bilayers. A quantitative IR

study of the depth dependence.

M.A.Davies, H.F.Schuster, J.W.Brauner and R.Mendelsohn.

Biochemistry, 29(18), 4368-4373, 8 May 1990.

Three specifically deuterated derivatives of DPPC, namely,

4,4,4',4'-d4 DPPC (4-d4 DPPC). 6,6,6',6'-d4 DPPC <6-d4 DPPC),

and 12,12,12',12'-d4 DPPC (12-d4 DPPC),have been synthesized,

and the effects of cholesterol addition at 2:1 DPPC /

cholesterol ( mol : mol) on acyl chain order at various

temperatures have been determined.

221. Hydrogen and oxygen isotope compositions in kerogen from the

Orgueil meteorite: Clues to a solar origin.

J.Halbout, F.Robert and M.Javoy.

Geochimica et Cosmochimica Acta, 54(5), 1453-1462, May 1990.

Hydrogen and oxygen isotope contamination of acid -

demineralized residues of the Orgueil carbonaceous meteorite

has been accurately determined by an original method

involving isotopically labeled reagents.

222. Observation of the U i ieft - arrow 0 (1) transition of

solid deuterium.

M.Chan and T.Oka.

Journal of Chemical Physics, 93(2), 979-982, 15 Jul 1990.

Infrared absorption in the 3 mu m region of normal and ortho

enriched solid deuterium samples at 4.2 K has been restudied

with improved signal - to - noise ratio using a Bomem FTIR

spectrometer. The zero-phonon U i ieft - arrow 0 t1*

transition of deuterium was observed for the first time in

the spectrum of normal D2.

223. Diffusion of hydrogen isotopes in pure and Mg-doped

crystals.

L.Kovacs, K.Polgar, R.Capelletti and C.Mora.

Physica Status Solidi-A, 120(1), 97-104, 16 Jul 1990.

The diffusivity of protons and deuterons is measured
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parallel to the hexagonal c-axis in pure and Mg-doped LiNbO3

crystals. The proton out-diffusion data are consistent with

those obtained from electrical conductivity measurements.

224. Overlap integrals of model wave functions of He and
3He. 3H nuclei. (Russian)

N.I.Voloshin, E.B.Levshin and A.D.Fursa.

Ukrainskij Fizicheskij Zhurnal, 36(7), 974-981. Jul 1990.

O
3,

4 3
Overlap integrals of wave functions He nucleus and He and
H nuclei are calculated. Two types of model wave functions

are used to describe the structure of nuclei. The wave

function is taken as a product of the one-particle Gaussian

functions of the Gaussian type in the second case.

225. Muon-catalyzed dd fusion between 25 and 150 K: Experiment.

J.Zmeskal, P.Kammel, A.Scrinzi, W.H.Breunlich, M.Cargnelli,

J.Marton, N.Naegele, J.Werner, W.Bertl and Petitjean.

Physical Review, A., 42(3), 1165-1177, 1 Aug 1990.

This paper reports an experimental investigation of muon-

catalyzed fusion in pure deuterium by detection of dd fusion

neutrons.

226. Assessment of possible implications of a neutral beam

configuration for CIT.

L.R.Grisham, W.S.Cooper, P.Purgalis and T.Brown.

AIP Conference Proceedings, 210(1), 771-775, 5 Aug 1990.

A conceptual study of a system to inject negative ion based

300 keV beams of D and T using the available port geometry

is presented along with the report on the resulting

conceptual design,the tritium usage during operation and the

implications for the test cell configuration.

227. Tritium inventory considerations for beam-fuelled tokamaks.

L.R.Grisham.

[ 5. International symposium on the production and

neutralization of negative ions and beams, Upton, NY (USA),

30 Oct - 3 Nov 1989.]

AIP Conference Proceedings, 210(1), 753-760, 5 Aug 1990.

One of the possible applications for which negative ion

based neutral beams might be used is for producing peaked

density profiles in • tokamaks through beam fuelling. This
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paper examines the implications of such beam usage upon the

tritium throughput and ways in which the required tritium

inventory might be kept to a minimum.

228. Operation of a large negative ion source in deuterium.

L.M.Lea, A.J.T.Holmes and M.F.Thornton.

[ 5. International symposium on the production and

neutralization of negative ions and beams, Upton, NY (USA),

30 Oct - 3 Nov 1989.]

AIP Conference Proceedings, 210(1), 233-243, 5 Aug 1990.

Experiments performed in a volume production negative ion

source show that the use of a tent or supercusp magnetic

filter leads to a more uniform plasma at the normal

extraction plane than that obtained with a dipole filter.

229. Negative ion production in an ion source operating in H2

and D2-

W.G.Graham and A.A.Mullan.

[ 5. International symposium on the production and

neutralization of negative ions and beams, Upton, NY (USA),

30 Oct - 3 Nov 1989.]

AIP Conference Proceedings, 210(1), 214-222, 5 Aug 1990.
11 -3The negative ion density in a medium density, <5xlO cm ,

multicusp ion sources is found to be consistently lower

in D2 than H2- Under the same source operating conditions

the plasma density in D2 is found always to be higher than

in H2-

230. High orbital angular momentum states in H2 and Dg.

III. Singlet — triplet splittings, energy levels, and

ionization potentials.

C.^Jungen, I.Dabrowski, G.Herzberg and M.Vervloet.

Journal of Chemical Physics, 93(4), 2289-2298, 15 Aug 1990.

231. A crossed - beam study of the state - resolved dynamics of

CH(X PI) + l>2- II- The isotopic exchange channel.

R.G.Macdonald and K.Liu.'

Journal of Chemical Physics, 93(4), 2443-2459, 15 Aug 1990.

The state-to-state integral cross sections for the isotopic

exchange reaction of CH(X2PI) with D2 to produce CD(X2PI

have been measured in a crossed - beam apparatus by the
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laser-induced fluorescence method.Two types of measurements

were performed: (1) the translational energy dependence of

an individual quantum state of the product and (2) the

state distribution of the products at fixed and Well -

defined translational energy.

232. A crossed - beam study of the state - resolved dynamics of
2

CH(X PD+D2- I. The inelastic scattering channel.
R.G.Macdonald and K.Liu.

Journal of Chemical Physic3, 93(4), 2431-2442, 15 Aug 1990.

The state-to-state integral cross sections for the inelastic
2

scattering of CH(X PI) and D2 to produce rotationally

excited CH(X PI) product have been measured in a crossed-

beam apparatus by the laser-induced fluorescence method and

two types of measurements were performed: (1) the

translational energy dependence of an individual quantum

state of the product and (2) the state distribution of the

products at fixed and well - defined translational energy.

Evidence for multiple-impact rotational rainbows was found

and a possible frequency - locking phenomenon between the

two receding rotors resulted.

233. Memory effect of ionization chamber for tritium vapor.

(Japanese)

T.Takeishi, M.Nishikawa and Y.Matsumoto.

Radioisotopes Tokyo, 39(8), 353-356, Aug 1990.

A method of tritium removal from electrode surface utilizing

an isotope exchange reaction, namely, water vapor mixing to

the process gas just before entering the ionization chamber

is described and good results were observed for an

ionization chamber made of copper or stainless steel.

234. Bituminization of simulated and radioactive concentrates

from the A-l nuclear power plant. (Slovak)

M.Breza, A.Pekar, T.Krajc, J.Timulak and L.David, . M.Urbanec

and M.Zatkulak.

Jaderna-Energie, 36(9), 348-351, Sep 1990.

Bituminization of model concentrates simulating the

composition of actual radioactive wastes was studied in

relation to the processing and disposal of liqui*d
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radioactive wastes from the A-l nuclear power plant in

Jaslovske Bohunice.

235. Comparison of deuterated leucine, valine, and lysine in the

measurement of human apolipoprotein A-I and B-100 kinetics.

A.H.Lichtenstein, J.S.Cohn, D.L.Hachey, J.S.Millar,

J.M.Ordovas and E.J.Schaefer.

Journal of Lipid Research, 31(9), 1693-1701, Sep 1990.

The production rates of apolipoprotein (apo)B-100 in very

low density lipoprotein and in low density lipoprotein and

apolipoprotein A-I in high density lipoprotein were

determined using a primed-constant infusion of [5,5,5,-
2H3]leucine, [4,4,4,-2H3]valine, and

[6,6-2H2,1.2-
13C2]lysine.

236. Computation of classical triton buraup with high plasma

temperature and current.

P.Batistoni and C.W.Barnes.

[Plasma Physics Lab., Princeton Univ., NJ (USA).]

PPPL--2706. 41 pp., Sep 1990.

For comparison with experiment, the expected production of

14-MeV neutrons from the burnup of tritons produced in the

d(d,t)p reaction must be computed. An effort was undertaken

to compare in detail the computer codes used for this

purpose at TFTR and JET.

237. Rotationally and translationally resolved hot atom

collisional excitation of the CO2 Fermi mixed bend /

stretch vibrational levels by time - dependent diode laser

spectroscopy.

S.A.Hewitt, J.F.Hershberger, J.Z.Chou, G.W.Flynn and

R.E.Weston Jr.

Journal of Chemical Physics, 93(7), 4922-4937, 1 Oct 1990.

High resolution IR diode laser absorption spectroscopy is

employed to monitor the nascent rotational population

distributions and transient linewidths in the Fermi mixed

symmetric stretch / overtone bend vibrational mode of CO2

(10°0 /02°0) following collisions with translationally

hot hydrogen and deuterium atoms, produced from the 193 nm
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excimer laser photolysis of H2S or D2S.

238. Investigation of exclusive channels in nu/anti nu-deuteron

charged current interactions.

D.Allasia, C.A.Marzari, L.Ramello, A.Romero, C.Angelini,

A.Baldini, L.Bertanza.R.Pazzi,G.W.van-Apeldoorn, S.M.Barlag,

P.H.A.van-Dam, B.Jongejans, A.G.Tenner,F.Bobisut, H.Huzita,

A.Sconza, P.Capiluppi, G.Giacomelli, G.Mandrioli, A.M.Rossi,

L.P.Serra, M.L.Faccini-Turluer.D.Vignaud and A.G.Frodesen.

Nuclear Physics, B, Particle Physics, 343(2), 285-309,

22 Oct 1990.

An analysis has been performed of neutrino and antineutrino

interactions with protons and neutrons in a deuterium bubble

chamber. Results are presented on cross sections, effective

mass distributions, resonance production, momentum transfer

distributions and coefficients of the decay angular

distributions.

239. Muon-catalyzed fusion in gaseous deuterium-tritium mixtures:

Analysis of the equilibrium state. (German)

J.Werner.

[Formal und Naturwissenschaftliche Fakultaet, Vienna Univ,

(Austria).]

Thesis (Dr. phil.), 146 pp., Oct 1990.

The cycle rates of muon catalyzed deuterium/tritium fusion

in gaseous mixtures at a temperature of 32 K were measured.

Gas densities ranged from 0.9 % to 7.9 % of liquid hydrogen
22 3

density (N=4.25x10 atoms/cm ) and tritium concentrations

were varied between 1.9 % and 87.5 %.
3

240. [ H]-DOB(4-bromo-2,5-dimethoxyphenylisopropylamine) and
3
[ H] ketanserin label two affinity states of the cloned
human 5-hydroxytryptamine receptor.

T.Branchek.N.Adham.M.Macchi.H.T.Kao and P.R.Hartig.

Molecular-Pharmacology, 38(5), 604-609, Nov 1990.

241. Formation of water in a Li20 bed at hydrogen addition to

to purge gas.

M.Nishikawa, Y.Kawamura, K.Munakata and H.Matsumoto.

Journal of Nuclear Materials, 174(1), 121-123, Nov 1990.

It has been proposed to make use of the isotope exchange
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reaction for the enhancement of the tritium release rate

from the blanket material and in the present paper, brief

discussions about formation of water in the lithium oxide

bed is reported.

242. Neutron production from the deuteron breakup reaction on

deuterium.

G.Borker, H.Klein, W.Mannhart and S.Cabral.

Nuclear Science and Engineering, 106(3), 308-317, Nov 1990.

This paper investigates neutron production from the D(d,np)

reaction for projectile energies between 5.34 and 13.29 MeV

and for emission angles of up to 15 deg.

243. Current physics issues of fusion-produced alpha particles.

Y.I.Kolesnichenko.

Fusion Technology, 18(3), 371-372, Nov 1990.

This paper reports on the study of the physics of

thermonuclear reaction products-alpha particles in fusion

devices.

244. Collisional interference in the infrared absorption spectrum

of HD.

G.C.Tabisz, L.Ulivi, P.Drakopoulos and Z.Lu.

[10.International conference on spectral line shapes,Austin,

TX (USA), 25-29 Jun 1990.]

AIP Conference Proceedings, 216(1), 421-437, 1 Dec 1990.

Experimental and theoretical aspects of the interference

between collision induced and allowed transitions are

reviewed with emphasis on the temperature dependence of

the interference and line shape parameters of the pure

rotational far - infrared spectrum.

245. Polarized Fourier transform infrared spectroscopy of

bacteriorhodopsin. Transmembrane alpha helices are resistant

to hydrogen/deuterium exchange.

T.N.Earnest, J.Herzfeld and K.J.Rothschild.

Biophysical Journal, 58(6), 1539-1546, Dec 1990.

The secondary structure of bacteriorhodopsin has been

investigated by polarized Fourier transform infrared

spectroscopy combined with hydrogen / deuterium exchange,
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isotope labeling and resolution enhancement methods.

246. Comparison of the thermal stability of the codepositad

carbon / hydrogen layer to that of the saturated implant

layer.

R.A.Causey, W.R.Wampler and D.Walsh.

Journal of Nuclear Materials, 176/177, 987-991, Dec 1990.

This paper presents the results of an experimental study of

the thermal stability in air and vacuum of the codeposited

carbon / hydrogen layer formed in a carbon - lined fusion

reactor. Results are also presented for the stability of

the saturated layer formed by the implantation of energetic

hydrogen ions into a graphite surface.

247. The possible negative influence of dissolved O2 in cold

nuclear fusion experiments.

P.G.Sona and M.Ferrari.

Fusion Technology, 18(4), 678-679, Dec 1990.

In this paper the negative influence of dissolved oxygen in

cold nuclear fusion tests is discussed with regard to the

formation of a LiD membrane on the surface of palladium

cathodes. .

248. Population dynamics of Chaoborus punctipennis Say (diptera:

chaoboridae) in a new southeastern cooling reservoir.

K.Herring and M.J.Chimney.

WSRC-MS—90-91. 1990.

A population study of Chaoborus punctipennis (Say)in L Lake,

a new southeastern cooling reservoir, was conducted from

January 1986 to December 1989. The objectives of our study

were to document the life history of C. punctipennis in

L Lake and provide estimates of annual standing stock

density/biomass and emergence rates.

249. Mixed waste, a generator's perspective.

J.K.Krieger, P: 1-4.

Twelfth annual US DOE low-level waste management conference,

Summary and proceedings,Chicago, IL(United States), 336 pp..

1990.

CONF-9008119, 336 pp., 1990.

Compounds labelled with carbon-14 and tritium are used
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worldwide as tools for fundamental research in academic

biochemical and medical research laboratories. Mixed waste,

waste that is both hazardous and radioactive, is generated

in the manufacture of these vital products.

250. Optical activity studies of hydrogen - deuterium exchange.

L.J.Hansen.

Thesis (Ph.D), Cleveland State University, Cleveland, OH

(United States), 171 pp., 1990.

251. Study of the chemical species of fluorine -18 produced by

neutron irradiation of lithium aluminate. (Spanish)

J.Jimenez-Becerril.

Thesis (Bach.in Chem.), Facultad de Quimica, Universidad

Autonoma del Estado de Mexico,Toluca (Mexico), 64 pp.,1990.

In the present work , the chemical form of fluorine - 18

obtained by means of the neutron irradiated lithium

aluminate was studied, in order to know its chemical

behaviour and to observe if it volatilizes and adheres to

the walls of a tritium distillation system.

252. Binding and solubility of oleic acid to laboratory

materials: A possible artifact.

D.Mailman and C.Rose.

Life-Sciences, 47(19), 1737-1744, 1990.

The uptake or adsorption of radioisotopically labeled oleic

acid and cholic acid by plastic tubing of Tygon trademark,

Teflon trademark, and polyethylene, and Pyrex trademark, and

borosilicate glass, and steel was measured. H-oleic acid

and C-cholic acid were used in the presence of different

concentration of unlabeled oleic acid, cholic acid, and/or

bovine serum albumin.

253. Fractionation of oxygen and hydrogen isotopes at the hydrate

gas forming in the sea sediments.

V.I.Pashkina and A.D.Esikov.

Isotopenpraxis, 26(12), 600-603, 1990.

The paper gives data on isotope composition of interstitial

and near-bottom waters sampled in a region of gas-hydrate

formation in the Sea of Okhotsk. The studies show that heavy

isotopes of oxygen and hydrogen is used in gas - hydrate
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formation, with the result that isotope composition of its
18constitution water constitutes delta 0 ~ +1.99per milie,

delta D = +23per mille relatively to SMOW. The near-bottom

waters are isotope-light relatively to the SMOW standard and

to the mean isotope composition of interstitial water in the

studied region of gas-hydrate spreading.

254. The use of isotopic labels to probe the mechanism of DNA

oxidation by iron bleomycin.

L.E.Rabow.

Thesis (Ph. D.), University of Wisconsin, Madison,' WI (USA),

217 pp., 1990.

255. The doubly-labelled water method for raeas ring energy

expenditure. Technical recommendations for use in humans.

A consensus report by the IDECG working group.

Ed.: A.M.Prentice.

International Dietary Energy Consultancy Group (IDECG),

Lausanne (Switzerland), International Atomic Energy Agency,

Vienna (Austria),301 pp., 1990

IAEA-NAHRES—4, 1990.

The recommendations presented in this document are based on.

a variety of criteria including: (a) which procedure among

several is theoretically correct in a given application;(b)

which procedure is simplest and least prone to

methodological errors; and (c) which procedure yields the

lowest error in validation studies.

256. Microstructure and isotopic labeling effects on the

micibility of polybutadiene blends studies by the small

- angle neutron scattering techniquetechnique.

C.Han, H.Hasegawa, I.G.Hargis, S.Aggarwal and T.Hashimoto,

P.-469-474.

Eds.: S.M.Shapiro, S.C.Moss and J.D.Jorgensen, Neutron

scattering for materials science , Materials Research

Society, Pittsburgh, PA (USA), 499 pp.. 1990.

Deuterated polybutadiene and protonated polybutadiene

( PBD / PBH) blends with various microstructures have been

studied by the small-angle neutron scattering experiments.

257. Feasibility Study •' Applicability of geochronologic methods
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involving radiocarbon and other nuclides to the groundwater
*

hydrology of the Rustler Formation,southeastern New Mexico.

' S.J.Lambert.

SAND—86-1054, 72 pp., Dec 1967.

From: Atomindex, 21, 11463, 1990.
36Radiocarbon, tritium, and Cl were measured in groundwaters

from the dolomite aquifers of the Rustler Formation in the

northern Delaware Basin of southeastern New Mexico to

determine the feasibility of using these nuclides in dating

the groundwater at and near the Waste Isolation Pilot Plant,

a facility for geological disposal of Radioactive waste.

258. Knowledges and abilities catalog for nuclear power plant

. . operators: Savannah River Site (SRS) production reactors.
• t

[tfestinghouse Savannah River Co., Aiken.SC (United States).]

WSRC-TR—90-261, 196 pp., 1990.

The SRS catalog contains approximately 2500 knowledge and

ability (K/A) statements for SROs and SUPs at heavy water

moderated production reactors. Each K/A statement has been

rated for its importance to the safe operation of the plant

in a manner ensuring the health and safety of the public.

259. Isotopic geochemistry at Hairakei.Hydrological implications.

M.K.Stewart.

[Department of Scientific and Industrial Research, Inst. of

Nuclear Sciences, Lower Hutt (New Zealand).]

INS-R—345, i9 pp., Dec 1985.

From: Atomindex, 21, 10026, 1990.

260. Activation and safety analysis for advanced-fuel fusion

reactors.

K.Y.Khater.

[Wisconsin Univ., Madison, WI (United States).]

Thesis (Ph.D.), 130pp., 1990.

261. Tritium in the atmosphere - sources, distribution,

perspectives. (German)

D.Hebert.

Deutscher Verl. fuer Grundstoffindustrie, Leipzig (Germany).

78 pp., 1990. • .

The theoretical foundation of the tritium method . and their
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application for isotope hydrological studies are summarized.'

262. Triglyceride kinetics in fasted and fed E.coli septic rats.

S.Lanza-Jacoby and A.Tabares.

FASEB Journal, 4(3), 26 Feb 1990.

CONF-9104107, 1990.

The mechanism for the development of hypertriglyceridemia

during gram - negative sepsis was studied by examining • the

liver production and clearance of very - low - density

lipoprotein (VLDL) triglyceride (TG). To assess the liver

output and peripheral clearance the kinetics of VLDL-TG were

determined by a constant intravenous infusion of [2- fl]

glycerol-labeled VLDL in fasted control, fasted E. coli -

treated, fed control, and fed E.coli-treated rats.

263. Metabolism of vasopressin by human amnion and amniotic

fluid.

J.R.Claybaugh and C.F.T.Uyehara, A.K.Sato and G.S.Letterie.

FASEB Journal, 4(3), 26 Feb 1990.

CONF-9104107, 1990.

In this study the authors have examined whether vasopressin

(VP) can also be metabolized by human amnionic membrane and

amniotic fluid collected at term. Tritiated VP (250 pg) was

incubated in vitro with either amnionic membrane or amniotic

fluid for 2 hours at 37°C,followed by fractionation by HPLC.

Human amniotic fluid produced both Ml and M2 metabolites,

unlike guinea pig amniotic fluid which metabolized VP to

only M2 with no Ml production. No other metabolic products

other than Ml or M2 were isolated. The results indicate that

the amniotic compartment may be an important clearance site

for fetal VP in humans.

264. Failure probability estimate of type 304 stainless steel

piping.

W.L.Daugherty, N.G.Awadalla, R.L.Sindelar and H.S.Mehta,

P:625-632.

. The safety, status and future of non-commercial reactors and

irradiation facilities, La Grange Park, IL (United States),

American Nuclear Society, 830 pp., 1990.

CONF-9009107, 1990.
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This paper reports on the large break frequency resulting

from intergranular stress corrosion cracking in the main

circulation piping of the Savannah River Site production

reactors. The estimated large break frequency is 3.4 x 10

per reactor year. This result compares favorably to similar

estimates made for commercial boiling water reactors.

265. Effects of hydrogen, hydroxide and fluorine on silicon /

silicon dioxide interface structure studied by deuterium

NRR and ESS.

Y.Ohji, Y.Nishioka, K.Yokogawa, Q.Qiu, E.Arai and T.Sugano.

Solid-State Electron,., 33 (Suppl. .Passivation Met. Semi cond.,

Passivity Semicond.), 383-388, 1990.

Effects of H, OH and F on SiO2 / Si structures is

quantitatively discussed using deuterium NRR, ESR and

standard electronic measurements.

266. Density profile measurements from a two-gun plasma focus

device.

C.C.Tzeng, C.K.Yen, T.R.Yeh, Y.Y.Kuo, D.J.Shang, Y.Z.Yu and

W.S.Hou, P: 192.

IEEE international conference on plasma science, Conference

Record-Abstracts, Piscataway, NJ (USA). 231 pp., 1990.

CONF-900585, 1990.

The dynamics of the plasma evolution in a two-gun plasma

focus device has been studied using the laser shadowgraphy

as well as the laser interferometry. The results together

with the detailed density profiles are presented and

discussed.

'267. Successional trends of the benthic macroinvertebrate

community in a new southeastern cooling reservoir.

M.A.Griffin and M.K.Herring.

WSRC-MS--90-88, 21 pp., 1990.

Lakes created by river impoundments provide new lentic

habitats for benthic macroinvertebrates. As new lakes age,

benthic macroinvertebrate succession proceeds as first

colonizers are replaced and stable populations eventually

become established. The increases in macroinvertebrate

density, biomass and changes in community composition
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observed are typical of early reservoir succession.

268. Muon catalyzed fusion in plasma state DT mixture.

H.Takahashi, P:93-96.

Ed.: J.D.Davies, Proceedings of an international symposium

on muon catalyzed fusion mu CF - 89 held at Keble College,

Oxford, 11 - 13 September 1S89, Rutherford Appleton Lab.,

Chilton (UK),117 pp., May 1990.

RAL—90-022, 1990.

The rate of formation of dtm molecular in the DT plasma

mixture under laser irradiation for the two component

plasma is calculated. The rates of dtm formation by the

electric field of d and t ions are respectively 63 and 77

times larger than that generated by the electron's field in

the case of the free particle.

269. X-ray observation of alpha-sticking phenomena in muon

catalyzed fusion for high density D-T mixture with high T2

concentration.

K.Nagamine, T.Matsuzaki and K.Ishida, P:27-31.

Ed.: J.D.Davies, Proceedings of im international symposium

on muon catalyzed fusion mu CF - 89 held at Keble College,

Oxford, 11 - 13 September 1989, Rutherford Appleton Lab.,

Chilton (UK), 117 pp., May 1990.

RAL—90-022, 1990.

With the help of a pulsed muon beam, characteristic X-rays

for the (mu a) atom, formed as a result of alpha sticking

phenomena in muon catalyzed fusion were observed for the

first time for liquid D2 /Tg mixtures with a high T2

concentration. The observed X-ray intensity, with a

corrected width due to doppler broadening, is converted to

the effective sticking probability which places an upper

limit on the energy production capability.

270. High density lipoprotein (HDL) cholesteryl ester and protein

metabolism in copper-deficient hypercholesterolemic rats.

T.P.Carr and K.Y.Lei.

FASEB Journal, 3(4), A1062, 15 Feb 1989.

From: Atoroindex, 21, 63949,1990.
3

271. The potential of D-T and D- He fuel cycles in field-
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reversed configurations.

W.Kernbichler and G.H.Miley, ?:119.

Proceedings of the 1989 IEEE International conference on

plasma science (Abstracts), Piscataway, NJ (USA), IEEE

Service Center, 180 pp., 1989-.

From: Atomindex, 21, 51136,1990.

The field - reversed configuration (FRC). is a possible

direction for future fusion experiments and reactor
g

development. Its potential for either D-T or D- He
operation and the implication of the fuel choice on

necessary reactor parameters (size,field,reversal factor,..)

are the objective of the study reported in this paper.

272. Technological development of the 101-HWRR during the last 30

years. (Chinese)

W.Zhang.

Atomic Energy Science and Technology, 22(5), 513-520, Sep

1988.

From: Atomindex, 21, 43760, 1990.

273. Preliminary plasma focus driven DT microballoon experiments.

B.L.Freeman and D.G.Rickel, P:105.

Proceedings of the 1989 IEEE international conference on

plasma science (Abstracts), Piscataway, NJ (USA), IEEE

Service Center, 180 pp., 1989.

CONF-8905184, 1989.

From: Atomindex, 21, 38147, 1990.

Results have been obtained from initial experiments in which

a small plasma focus was used to drive DT raicroballoons. The

DT microballoons were 1 mm in diameter and contained 75

atmospheres of DT gas in 50% mixture. The results of these

tests are presented.

274. The low energy neutral fluxes and their impurity production

at the walls of ASDEX.

H.Verbeek, V.Dose, J.K.Fu.O.Genre, J.Gernhardt,G.Janeschitz,

. E.R.Mueller, H.Roehr, K.H.Steuer and F.X.Soeldner, P:53-67.
•

ASDEX contributions to the 8th international conference on
•

plasma surface interaction in- controlled fusion devices,

Juelich, May 2-6, 1988 and International workshop on plasma
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edge theory, Augustusburg (GDR), April 26-30, 1988, 149 pp.,

Nov 1988.

IPP—111/139,1988.

From: Atomindex, 21, 38069, 1990.

With the Low Energy Neutral particle Analyser LENA at ASDEX

the density dependence of the neutral flux, its mean energy

and its impurity production at the walls has been

investigated for ohmic hydrogen and deuterium discharges.

275. Prompt photon production with a polarized deuteron target.

E.L.Berger and J.Qiu.

Physical Review, D, 40(9), 3128-3131, 1 Nov 1989.

From: Atomindex, 21, 34228, 1990.

Predictions are presented of the polarization asymmetry in

prompt photon production at large transverse momentum in the

scattering of longitudinally polarized protons from

longitudinally polarized deuteron targets.

276. A d.c. sheet plasma for extraction of H and D .

A.F.Lietzke and G.Guethlein.

Proceedings of the 12th symposium on fusion engineering,

Piscataway, NJ (USA), IEEE Service Center, vp. 1227-1229,

1987.

CONF-871007, 1987.

From: Atomindex, 21, 21728, 1990.

The testing operation and H yield of a sheet plasma source

source having a narrow primary electron channel (11cm high,

30cm long, and <lcm wide) are reported.

277. The Los Alamos deuterium fiber high density Z pinch

experiment.

D.W.Scudder, J.E.Hammel, J.S.Shlachter and R.Lovberg, P:60.

Conference record of the 1988 IEEE international Service

Center, Technical Paper 2P48, 1988. 160 pp., 1988.

CONF-880651, 1988.

From:Atomindex, 21, 21422, 1990.

The deuterium fiber high density Z pinch at Los Alamos is a

linear Z pinch run as near as possible in radial

equilibrium. The plasma is formed from a fiber of solid

deuterium ice, and the plasma density is maintained near
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solid density. The generator design, the experimental

arrangement and the initial experiments on the Zebra device

are described.

278. Cryogenic-laser-fusion target implosion studies performed

with the OMEGA uv-laser system.

F.J.Marshall, S.A.Letzring, C.P.Verdon, S.Skupsky, R.L.Keck,

J.P.Knauer, R.L.Kremens, D.K.Bradley, T.Kessler,J.Delettrez,

and others.

Physical Review, A., 40(5), 2547-2557, 1 Sep 1989.

From: Atomindex, 21, 16688, 1990.

A series of direct-drive laser-fusion implosion experiments

was performed on cryogenically cooled, DT-filled glass

microballoons with the OMEGA 24-beam uv (351-nm) laser

system.

279. Comparison of H and D production in a magnetically

filtered multicusp source.

T.Inoue, G.D.Ackerman, W.S.Cooper, M.Haneda,

J.W.Kwan, Y.Ohara, Y.Okumura and M.Seki.

LBL--27743, 17 pp., Apr 1989.

From: Atomindex, 21, 16672, 1990.

A JAERI negative ion source was tested at LBL as part of the

US-Japan Fusion Cooperation Program. By varying the strength

of magnetic filter from 450 to 930 Gauss-cm, we compared

production, transport and extraction of the negative ions

were compared.

280. Effect of water in an Li20 bed on tritium inventory.

K.Munakata, M.Nishikawa and K.Yoneda.

Fusion Technology, 15(3), 1451, May 1989.

From: Atomindex, 21, 12174, 1990.

Lithium oxide (Li20) has the most potential among various

solid various solid breeder material candidates because of

its high lithium density and melting point. The phase

equilibrium for a Li2O-LiOH-H2O system and for water

adsorption on and absorption in Li2O are studied in the 620

to 1020 KAPPA temperature range and a phase diagram is

proposed in this paper based on the data obtained.

281. H/D isotope effects on femtosecond electron reactivity in
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aqueous media.

Y.Gauduel, S.Pommeret, A.Migus and A.Antonetti.

Journal of Physical Chemistry, 95(2), 533-539, 24 Jan 1991.

The effects of isotope substitution on the primary steps of

electron reactivity in aqueous media have been investigated

by using femtosecond near-infrared and visible spectroscopy.

In neat deuterated water, a precursor of the hydrated

electron has been identified.

282. Antiprotonic deuterium annihilation into two spin-zero

mesons and a nucleon.

P.Sand, A.S.Jensen, A.Miranda and G.C.Oades.

Nuclear Physics, A., 523(3/4), 517-547,18-25 Feb 1991.

The decay of antiprotonic deuterium into two spin-zero

mesons and a nucleon is calculated analytically in terms of

threshold values of the helicity amplitudes for the two-

particle annihilation process. Both the angular distribution

and momentum dependence is studied in detail for the case of

two pions for each fine structure state of the 2P-level.

283. Nuclear weapons complex. GAO's views on DOE's

reconfiguration study.

J.D.Peach.

[Resources, Community and Economic Development Div., General

Accounting Office, Washington, DC (United States).]

GAO/T-RCED-91-8, 13 pp., Feb 1991.

In this paper, GAO provides its views on DOE's January 1991

Nuclear Weapons Complex Reconfiguration Study. GAO believes

that DOE's new reconfiguration study provides a starting

point for reaching agreement on solutions to many of the

complex's problems. Key decisions still need to be made

about the size of the complex, where to relocate plutonium

operations, what technologies should be used for new tritium

production, and what to do with excess plutonium.

284. Application of laser - produced plasmas to a helitron /

torsatron device, SHATLET-M. (Japanese)

H.Seki, H.Ohsaki, H.Okuyama. S.Kogoshi, T.Itagaki, Y.Iida,

M.Katsurai, T.Tanaka and T.Sekiguchi.

Kaku Yugo Kenkyu, 65(2), 214-246, Feb 1991.
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An 1=2, m=12 modular - coil heliotron/torsatron device,

SHATLET-M, has been filled with plasmas produced by the

irradiation of an intense pulsed CO2 laser .beam on a tiny

free-falling deuterium pellet. Plasma parameters, namely,

line - integrated density, spatially averaged beta value,

their decay constants and plasma currents are measured.

285. Application of laser-produced plasmas to a heliotron/

torsatron device, SHATLET-M. (Japanese)

H.Seki, H.Ohsaki, H.Okuyama, S.Kogoshi, T.Itagaki,Y.Iida,

M.Katsurai, T.Tanaka and T.Sekiguchi.

Kaku Yugo Kenkyu, (Feb 1991) 65(2), 214-246, Feb 1991.

An 1=2, m=12 modular-coil heliotron/torsatron device,

SHATLET-M, has been filled with plasmas produced by the

irradiation of an intense pulsed CO2 laser beam on a tiny

free-falling deuterium pellet. Plasma parameters, namely,

line-integrated density, spatially averaged beta value,

their decay constants, and plasma currents are measured.

286. Characteristics of deuteron and antideuteron interactions at

12.2 GeV/c. (Slovak)

D.Bruncko.

Ceskoslovensky Casopis pro Fyziku, 41(1), 16-34, Feb 1991.

[English translation available from Nuclear Information

Center, 156 16 Prague 5-Zbraslav, Czechoslovakia.] Basic

information on deuteron-deuteron and ahtideuteron-deuteron

interactions at 12.2 GeV/c is presented. Among the most

important results are topological characteristics and

several inclusive spectra. Emphasis is given on the study of

multiple processes in these interactions.

287. Cold fusion: muon-catalysed fusion.

H.E.Rafelski, D.Harley, G.R.Shin and J.Rafelski.

Journal of Physics, B, Atomic Molecular and Optical Physics,

24(7), 1469-1516, 14 Apr 1991.

The muon catalysed fusion is discussed with the objective, of

identifying the key physical processes in the t(d,n) a

fusion cycle relevant to energy related applications.

288. Process chemistry related to hydrogen isotopes. (Japanese)
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M.Iwaaaki and Y.Ogata.

Kyoto Daigaku Genshi Enerugi Kenkyusho Iho, (no.79), 1-13,

Mar 1991.

The reaction of exchanging isotopes between water and

hydrogen on solid catalyzers, the decomposition of ethane

halide containing hydrogen, the behavior of water and

hydroxides in silicates are reported. The isotope exchange

between water and hydrogen is expected to be developed as

the process of separating and concentrating hydrogen

isotopes.

289. Guidelines to achieve seals with minimal leak rates for HWR-

NPR coolant system components.

P.A.Finn.

[Argonne National Lab., IL (USA).]

ANL--90/29, 72 pp., Mar 1991.

A technology data base for the designers of the HWR-NPR

coolant system was derived from operating experience and

seal development work on reactors in the United States,

Canada, and Europe. This data base was then used to generate

guidelines ' for the design of seals and/or joints for the

HWR-NPR coolant system.

290. The interactions of tritium with irradiation defects in

solid breeder materials.

H.Moriyama, A.Okada, Y.Asaoka and Y.Ito.

Journal of Nuclear Materials, 179-181(pt.B), 839-842,Mar-Apr

1991.

A post-irradiation annealing experiment was performed to

determine the mechanism .of reactions of tritium with

irradiation-induced defects in a candidate solid breeder

material, Li20 and the results,were analyzed by taking into

account the reactions of tritium with irradiation defects

and the rate constants were determined. By using the rate

constants, a simple model was developed to predict the

effect of irradiation on tritium recovery, that is the

production of noncondensable tritium species, at .in situ

conditions of actual blanket systems.

291. Improved adiabatic calculation of muonic-hydrogen-atom cross
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sections. I. laotopic exchange and elastic scattering in

asymmetric collisions.

J.S.Cohen and M.C.Struensee.

Physical Review, A., 43(7), 3460-3473, 1 Apr 1991.

The improved adiabatic representation is used in

calculations of elastic and isotopic-exchange cross sections

for asymmetric collisions of p mu, d mu, and t mu with bare

P, d, and t nuclei and with H,D and T atoms. The electronic

screening is calculated directly and precisely within the

improved adiabatic description and it is found to be about

30% smaller in magnitude than the previously used value at

large internuclear distances and to deviate considerably

from the asymptotic form at small distances. The reactance

matrices , needed for calculations of molecular - target

effects, are given in tables.

292. Enhancing atom densities in solid hydrogen by isotopic

substitution.

G.W.Collins, P.C.Souers, E.R.Mapoles and F.Magnotta.

UCRL-JC--106508, 8 pp., 2 Apr 1991.

Atomic hydrogen inside solid H2 increases the energy

density by 200 MegaJoules/m , for each percent mole

fraction stored. How many atoms can be stored in solid

hydrogen? To answer this, we need to know:(l) how to produce

and trap hydrogen atoms in solid hydrogen, (2) how to keep

the atoms from recombining into the ground molecular state,

and (3) how to measure the atom density in solid hydrogen.

Each of these topics is presented in this paper. Tritium, a

heavy isotope of hydrogen is easily condensed as a

radioactive isotopic impurity in solid F^-

293. Nuclear fusion in an atomic lattice: an update on the

international status of cold fusion.

M.Srinivasan.

Current Science , 60(7), 417-439, 10 Apr 1991.

The present status of cold fusion (or in other words

anomalous nuclear reactions in solid-deuterium systems)

research in various laboratories in many different countris

is broadly reviewed. New results published during 1990 are

•
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highlighted.

294. Workshop on tritium safety and environmental effects,

October 15--17 , 1990 , Aiken , South Carolina : Session

summaries.

Ed. : C K . Murphy Jr.

WSRC-TR--91-352, 26 pp., 18 Apr 1991.

295. Application of alkali metal-graphite intercalation compounds

to hydrogen isotope separation. (Japanese)

T.Terai and Y.Takahashi.

Tanso, (no.147), 89-98, Apr 1991.

Absorption behavior of hydrogen isotopes on alkali metal-

graphite intercalation compounds is reviewed from the

viewpoint of its application to hydrogen isotope separation.

296. Oxygen isotope fractionation in stratospheric CO2.

M.H.Thiemens, T.Jackson, K.Mauersberger, B.Schueler and

J.Morton.

Geophysical Research Letters, 18(4), 669-672, Apr 1991.

Precision laboratory isotopic analysis of CO2 samples

collected between 26 and 35.5 km show a mass - independent
17 18

enrichment in both 0 and 0 of about 11 per thousand

above tropospheric values. Ozone enrichment in its heavy
50 49

isotopes was 9 to 16% in O3 and 8 to 11% in O3,

respectively. Predicted enrichments and measured values

agree well.

297. Surveillance of the safety of ANSTO's research reactor.

J.R.Fredsall.

Nuclear Australia, 8(2), 1-2, Apr 1991.

[Based on a talk by Dr. Cairns, Director of the Nuclear

Safety Bureau at the Australian Nuclear Association

technical meeting on 18 April 1991.]

The functions of the Nuclear Safety Bureau (NBS) as

described in the ANSTO Act (1987) are outlined. Examples

were provided of matter subject to monitoring and reviewing

operations undertaken by NBS to determine whether all

reasonably practicable means are taken by ANSTO to ensure

the safe operation of the reactors and associated plant.

Some views on the meaning of 'safety culture' were also
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provided.

298. The collisional dissociation of HD2 studied by angular

distributions and translational spectroscopy.

I.Alvarez, C.Cisneros, J. de Urquijo and H.Martinez.

Nuclear Instruments and Methods in Physics Research, Section

B, 53(4), 438-441, Apr 1991.

Collisional dissociation of HD2 molecular ion incident on

He has been studied in the energy range 1 to 5 keV by

angular distributions and translational spectroscopy.

299. Outline of cold nuclear fusion reaction. (Japanese)

E.Tachikawa.

Genshiryoku Kogyo, 37(4), 11-20, Apr 1991.

300. Irradiation experiments on liquid tritium breeding material

Pb-17Li in the HFR Petten.

R.Conrad.

Fusion Engineering and Design, 14(3/4), 289-297, Apr 1991.

Lithium-lead alloy samples, Pb-17Li, with natural isotopic
g

abundance of Li are being irradiated in the High Flux

Reactor (HFR) Petten, using specially designed irradiation

facilities.The irradiation programme,codenamed LIBRETTO, are

designed to investigate tritium release characteristics of

static Pb-17Li samples at NET blanket operating conditions.

The tritium release rate of purged capsules(plenum swept and

bubbled) and the tritium permeation rate thorugh the wall of

closed capsules are measured in-situ and on-line. This paper

gives a review on the performed experiments.

301. A water cooled, lithium lead breeding blanket for a DEMO

fusion "reactor.

G.Casini, M.Rieger, M.Biggio, F.Farfaletti-Casali,

S.Tominetti, J.Wu, M.Zucchetti, P.Labbe, L.Baraer,

G.Gervaise, L.Giancarli, M.Roze, Y.Severi and J.Quintric-

Bossy.

Fusion Engineering and Design, 14(3/4), 353-372, Apr 1991.

The main features of a tritium breeding blanket for a

Demonstration Power Reactor involving the eutectic Pb-17Li

as liquid breeder and water as coolant are presented. The

main design aspects and the corresponding design limits are
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reviewed, namely those related to thermomechanics,

neutronics, magneto-hydrodynamics, tritium permeation and

recovery.

302. Thrombin stimulation of synthesis and secretion of

fibronectin by human A549 epithelial cells and mouse LB

fibroblasts.

Y.H.Kang, V.P.Kedar and R.K.Maheshwari.

Journal of Histochemistry and Cytochemistry, 39(4), 413-423,

Apr 1991.

Thrombin, a serine protease generated at wound sites, takes

part in multiple biological functions, .including: wound

healing. The present report elucidates the effect of

thrombin on fibronectin (FN) synthesis and secretion in

fibroblasts and epithelial cells. The correlation of FN

production with cell growth was studied by a combined

procedure of peroxidase immunocytochemistry and light

microscopic autoradiography. The amounts of cell-associated

and secreted FN were significantly increased with dose

increments of thrombin. More intense cytoplasmic FN staining
3

was observed in cells that were not labeled with [ H]-
thymidine, indicating that FN production may vary with

different phases of cell growth. The results imply that

thrombin may play an important role in the early phases of

wound healing.

303. Apparatus for cold nuclear fusion.

H.Ojiri and M.Nakamura.

Jpn. Kokai Tokkyo Koho JP 03105284 [91105284], (Cl.G 21 B

1/00), 8 pp., 2 May 1991.

An apparatus for cold fusion includes: a) a chamber with a

means to guide a D-containing gas into it and a exhaust

means; b) a plasma-generating means and c) a reactive

substrate on which is a H-adsorbing metal (e.g., Pd).

304. Apparatus for cold nuclear fusion.

N.Taniguchi, K.Gamo, J.Niikwra and K.Adachi.

Jpn. Kokai Tokkyo Koho JP 03107791 [91107791], (Cl.G 21 B

1/00), 4 pp., 8 May 1991.

The apparatus includes a cathode to adsorb (in crystal
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lattices or on che surface) a H isotope(s), an anode from a

metal, its oxide or its hydroxide and an electrolyte

containing at least a H isotope. The electrodes are film-

shaped. Nuclear fusion is caused based on the electrolysis

of the electrolyte.

305. Photon-induced emission of pions and protons from various

nuclei in the DELTA-resonance region.

J.Arends, P.Detemple, N.Floss, S.Huthmacher,

G.Kaul.B.Mecking, G.Noeldeke and R.Stenz.

Nuclear Physics,A., 526(3/4), 479-494, 6-13 May 1991.

Double differential cross sections for the photon induced

emission of pi , pi and protons from Be, C, 0, Tl and Pb

have been measured in the photon energy range k=220-450 MeV

using the tagged photon beam of the Bonn 500 MeV

synchrotron.

306. Synthesis of l-acyl-2-[3H]acetyl-SN-glycero-3-

phosphocholine; a structural analog of platelet activating

factor, by vascular endothelial cells.

H.W.Mueller, M.U.Nollert and S.G.Eskin.

Biochemical and Biophysical Research Communications, 176(3),

1557-1564, 15 May 1991.

Human umbilical vein endothelial cells (HUVECS) were

challenged with thrombin in the presence of [ H]acetate to

stimulate the production of radiolabeled platelet activating

factor (PAF, l-0-alkyl-2-[ H]acetyl-sn-glycero-3-

phosphocholine, l-O-alkyl-2-[3H]acetyl-GPC). The 3H-product

was isolated by thin-layer chromatography, and 1-radyl-

2[ H],3- diacetylglycerols were prepared by phospholipase C

digestion and subsequent acetylation at the sn-3 position.

In light of the integral role which the vascular endothelial

cell plays in the regulation of thrombosis, these findings

also suggest that the production of l-acyl-2-acetyl-GPC may

be biologically important.

307. Cold nuclear fusion in pressurized liquid metals.
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S.Ichimaru.

Journal of the Physical Society of Japan, 60(5), 1437-1440,

May 1991.

Liquid metals pressurized to a few megabars and consisting

of light nuclear species such as D-H and Li-H can sustain

considerable reaction rates due to electron screening and by

the strong internuclear screening potentials when the

temperature is raised above the onset of fluidity in

hydrogen. The nuclear fusion rates may reach a power

production level on the order of kW/cm at a temperature and

a mass density of 600 K (550 K) and 3.9 g/cm3 (6.8 g/cm3)

for D-H(Li-H). The detection of such a nuclear reaction at a
3

density near 2-4 g/cm will make a first laboratory
demonstration for the reaction processes in supernova.

308. ALARA engineering at Department of Energy facilities:

Bibliography of selected readings in radiation protection

and ALARA.

B.J.Dionne, T.A.Khan, S.G.Lane and J.W.Baum.

DOE/EH--0185T, 48 pp., May 1991.

This report, prepared by the Brookhaven National Laboratory

ALARA Center for the DOE Office of Health, is the second in

a series of bibliographies on dose reduction at DOE

facilities. This bibliography contains abstracts relating to

various aspects of ALARA program implementation and dose

reduction activities, with a specific focus towards DOE

facilities. Facility types and activities covered in the

scope of this report include: radioactive waste; uranium

enrichment; fuel fabrication, storage, and reprocessing;

facility decommissioning; hot laboratories; tritium

production; research, test and production reactors; weapons

fabrication and testing; and accelerators. Material on

improved shielding design, decontamination, containments,

robotics, job planning, improved operational techniques, and

other topics has also been included.

309. Generation of charge carriers and an H/D isotope effect in
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proton-conducting doped barium cerate ceramics.

R.C.T.Slade and N.Singh.

Journal-of-Materials-Chemistry, 1(3), 441-445, May 1991.

Ionic conduction by H and D in doped perovskites

BaCei- x M x o 3 _ a (M = Y, Gd; x = 0.05, 0.01)

at high temperatures in H2O- and D20-moistened

atmospheres is investigated. Conduction by hydrogen ion was

confirmed by emf measurements on various gas cells using

specimen ceramics as the solid electrolyte membrane

separating moist and 'dry' nitrogen atmospheres.

310. Nuclear energy release in metals.

F.J.Mayer and J.R.Reitz.

Fusion Technology, 19(3), 552-557, May 1991.

This paper proposes a scenario for nuclear energy release in

metals produced through resonant direct nuclear reactions of

low - energy virtual dineutrons and trineutrons. These

reactions produce heat, tritium, and only low levels of

penetration radiations. The proposed scenario is shown to be

consistent with some detailed data from cold fusion

experiments.

311. Reaction rate distributions and related data in the fusion

neutron source phase II experiments. Comparison of measured

and calculated data.

R.T.Santoro, R.G.Alsmiller Jr. and J.M.Barnes.

Fusion Technology, 449-459, May 1991.

This paper reports on neutronics parameters including the

source neutron spectrum, activation rates, and the tritium

breeding in the Li20 test zone of the Fusion Neutron Source

Phase II experiment calculated using the Monte Carlo code

MORSE with ENDF/B-V transport and reaction cross sections.

312. Cold nuclear fusion in pressurized liquid metals.

S.Ichimaru.

Journal of the Physical Society of Japan, 60(5), 1437-1440,

May 1991.

Liquid metals pressurized to a few megabars and consisting

of light nuclear species such as D-H and Li-H can sustain

considerable reaction rates due to electron screening and by
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the strong internuclear- screening potentials when the

temperature is raised above the onset of fluidity in

hydrogen. The nuclear fusion rates may reach a power

production level on the order of kW/cm -at a temperature

and a mass density of 600 K (550 K) and 3.9 g/cm3 (6.8

g/cm3) for D-H(Li-H). The detection of such a nuclear
3

reaction at a density near 2-4 g/cm will make a first
laboratory demonstration for the reaction processes in

supernova.

313. H-mode confinement in JET with enhanced performance by

pellet peaked density profiles.

B.J.D.Tubbing, B.Balet and D.V.Bartlett.

Nuclear Fusion. 31(5), 839-850, May 1991.

The combination of two regimes of enhanced performance, the

H-mode and the pellet enhanced performance mode, which has

been achieved in JET, is described.

314. Studies of D-D fusion reactivity in high temperature JET

plasmas.

J.M.Adams, B.Balet and D.A.Boyd.

Nuclear Fusion, 31(5), 891-905, May 1991.

The D-D fusion reactivity from JET plasmas has been

optimized by using combined neutral beam injection and

radiofrequency heating and reaction rates of up to 2.9 x
16

10 reactions per second (equivalent to neutron emission
16

rates of 1.45 x 10 neutrons per second) have been

achieved.

315. H-mode confinement in JET with enhanced performance by

pellet peaked density profiles.

B.J.D.Tubbing, B.Balet and D.V.Bartlett.

Nuclear Fusion, 31(5), 839-850, May 1991.

The combination of two regimes of enhanced performance, the

H-mode and the pellet enhanced performance (PEP) mode, has

been achieved in JET.

316. Chemical and topographical properties of tritium - resistant
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stainless steel surfaces formed by chromium diffusion
coating.

T.Hirabayashi, Y.Sun, H.Yamamoto, Y.Toida and M.Saeki.
Journal-of-Nuclear-Materials, 182, 135-144, May - Jun 1991.
In order to depress the tritium sorbability (ad- and ab-
sorbability), the chromium diffusion coating has bean
attempted on the surfaces of four kinds of stainless steel.
Types 316, 304, 316L and 321, by utilizing a nascent atomic
chromium which was generated from mixed powders of metallic
Cr, NH4CI and AI2O3 in an Ar atmosphere. An effective
surface suppressing the tritium sorption was obtained for
every type of stainless steel.

317. Apparatus for cold nuclear fusion.
T.Omori.

Jpn. Kokai Tokkyo Koho JP 03150494 [91150494], (Cl. 6 21 8

1/00), 6 pp., 26 Jun 1991.
The apparatus which includes a reaction tank containing D2O,
a pair of discharge electrodes in the tank and a power
source to apply pulsed voltage on the electrodes and which
causes nuclear fusion based on D ion generation by pulsed
voltage, and a pressure wave produced by under-water plasma
discharge, is equipped with a partition structure around the
plasma-discharge area which controls the pressure wave.

318. Harwell Laboratory: radioactive discharges and environmental
monitoring. Annual report for 1990.
ASA Technology, Harwell (UK).
AERE-M--3806, 44 pp., Jun 1991.
This report provides information on disposal of radioactive
waste from Harwell and on associated environmental
monitoring for the calendar year 1990. In most instances
information has also been provided on measurements made in
previous years to show the 1990 results in their historical
perspective.

319. The ( liquid + vapor) critical-temperature curve for left
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brace XD2O + (l-x)H20 right brace.

W.L.Marshall and J.M.Simonson.

Journal of Chemical Thermodynamics, 23(6),613-616, Jun 1991.

(Liquid + vapor) critical temperatures T c were measured

for left brace XD2O + (l-x)H20 right brace with a

precision of t 0.1 K over the entire mixture composition

range. A value of Tc for HDO was calculated from the

results using the isotope-exchange reaction constant

reported previously.

320. Neutron production by deuteron-deuterium interaction in a

gas target.

Yu.M.Ado, A.G.Ufimtsev, E.F.Avdeev, S.L.Dorohovich,

Yu.A.Korovin, V.L.Shablov, V.M.Murogov and Yu.N.Shubin.

Kerntechnik, 56(3), 190-195, Jun 1991.

The production of neutrons by the interaction of a deuteron

beam circulating in a storage ring with a gaseous target

containing deuterium is examined. The reaction

characteristics and the state of existent technology suggest

that such a system holds promise to support a range of fuel

management schemes of relevance to fission reactors.

321. Neutron production during deuterium injection into ASDEX.

B.Bomba, Y.Feng, K.Huebner and B.Wolle.

[18. European conference on controlled fusion and plasma

heating, Berlin (Germany), 3-7 Jun 1991.]

IPP—III/180, 150 pp., Jun 1991.

In this paper the behaviour of the neutron rate during

deuterium injection into a deuterium plasma for several

confinement regimes, namely coinjection, density limit

discharges, and discharges with counter-injection is

discussed.

322. The H dibaryon in experimental physics.

S.Paul.

Nuclear Physics, B, Proceedings Supplements,21, 243-253, Jun

1991.

A review on the experimental status of the double strange

dibaryon H.

323. DNA synthesis and tritiated thymidine incorporation by
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heterotrophic freshwater bacteria in continuous culture.

F.M.Ellenbroek and T.E.Cappenberg.

Applied and Environmental Microbiology, 57(6) 1675-1682, Jun

1991.

Continuous cultivation of heterotrophic freshwater bacteria

was used to assess the relationship between DNA synthesis

and tritiated thymidine incorporation. In six different

continuous cultures, each inoculated with a grazer-free

mixed bacterial sample from Lake Vechten (The Netherlands),

tritiated thymidine incorporation into a cold

trichloroacetic acid precipitate and bacterial cell

production were measured simultaneously.

324. Cytogenesis in the monkey retina.

M.M.La-Vail, D.H.Rapaport and P.Rakic.

Journal of Comparative Neurology,309(1), 86-114,1 Jul 1991.

Time of cell origin in the retina of the rhesus monkey

(Macaca mulatta) was studied by plotting the number of

heavily radiolabeled nuclei in autoradiograms prepared from

2- to 6- month-old animals, each of which was exposed to a

pulse of 3H-th

postnatal day.

3 3
pulse of H-thymidine ( H-TdR) on a single embryonic or

325. Slowed transcription and rapid messenger RNA turnover

contribute to a decline in synthesis of ovine trophoblast

protein-1 during in vitro culture.

T.R.Hansen, J.C.Cross, C.E.Farin, K.Iraakawa and R.M.Roberts.

Biology of Reproduction, 45(1), 94-100, Jul 1991.

The present study was conducted to define the mechanism

responsible for the in vitro decline in oTP-1 synthesis.

Specific incorporation of H into oTP-1 mRNA was assessed by

hybridization to excess oTP-1 cDNA immobilized on

nitrocellulose membranes. In the continuous labeling study,

H in total RNA increased at an approximately linear rate
3

for at least 18 h, whereas the content of H in oTP-1 mRNA
peaked at 9 h and declined about 10-fold by 24 h.

326. Evidence for the production of d-d fusion neutrons during
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electrolytic infusion of deuterons into a palladium

cylinder.

D.Ohms, E.Paffrath, D.Rahner, R.Schwierz, D.Selliger,

P.Stiekl, K.Wiesener, P.Wustner, M.Bittner, G.Ludwig,

A.Meister and J.Muller.

Fusion Technology, 19(4), 2119-2124, Jul 1991.

A lengthy experiment for the observation of deuteron -

deuteron ( d - d ) fusion neutrons emanating from a massive

palladium cylinder is described. The experimental results

are discussed in the framework of a plasmalike model for

fusion in condensed matter.

327. A simple plasma model for the description of d-d fusion in

condensed matter.

D.Seeliger and A.Meister.

Fusion Technology, 19(4), 2114-2118, Jul 1991.

A simple plasma-like model that describes the time behavior

of the deuteron - deuteron ( d - d ) fusion reaction rate as

a function of charging time is presented.

328. Chemical radiosensitization by misonidazole: production and

repair of DNA single-strand breaks in Yoshida ascites tumor

cells.

D.R.Singh, C.K.K.Nair and D.S.Pradhan.

Indian Journal of Experimental Biology, 29(7), 6, Jul 1991.

329. Management of tritium wastes.

J.Kisalu, D.G.Mellow, J.D.Pennington, H.M.Thompson and

E.Wood.

DOE-HMIP-RR—91.054, 98 pp., Jul 1991.

This work provides a review of the management of tritium

wastes with particular, reference to current practice,

possible alternatives and to the implications of any

alternatives considered..

330. Chemical radiosensitization by misonidasole: production and

repair of DNA single-strand breaks in Yoshida ascites tumor

cells.

D.R.Singh, C.K.K.Nair and D.S.Pradhan.

Indian Journal of Experimental Biology, 29(7), 601-604,
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Jul 1991.

Formation of strand-breaks in DNA and its repair in Yoshida

ascites tumor cells exposed to gamma radiation (100-400 Gy)

in presence and absence of misonidasole (10 mM) were

studied.
3

331. Pion-transfer (n,d) and (d, He) reactions leading to deeply

bound pionic atoms.

H.Toki, S.Hirenzaki and T.Yamazaki.

Nuclear Physics, A., 530(3/4), 679-697, 12-19 Aug 1991.
3

Theoretical studies are given on the (n, d) and (d, He)
reactions leading to deeply bound pionic atoms in heavy

nuclei of configuration [(nl)jcxjn 3J- The (n, d) and

(d, He) reactions are found to be suited for the production

of deeply bound pionic atoms.

332. Excess heat production by the electrolysis of an aqueous

potassium carbonate electrolyte and the implications for

cold fusion.

R.L.Mills and S.P.Kneizys.

Fusion Technology, 20(1), 65-81, Aug 1991.

This paper reports that according to a novel atomic model,

the predominant source of heat of the phenomenon called

cold fusion is the electrocatalytically induced reaction

whereby hydrogen atoms undergo transitions to quantized

energy levels of lower energy than the conventional ground

state. Calorimetry of pulsed current and continuous

electrolysis of aqueous potassium carbonate (K / K

electrocatalytic couple) at a nickel cathode is performed in

single-cell dewar calorimetry cells.

333. Nuclear technology programs semiannual progress report,

April—September 1989.

Ed.: J.E.Harmon.

ANL-91/26, 261 pp., Aug 1991.

This document reports on the work done by the Nuclear

Technology Program of the Chemical Technology Division,

Argonne National Laboratory, in the period April—September

1989. These-programs involve R and D in three areas: applied

physical chemistry, separation science and technology, and
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nuclear waste management.
3

334. [ H]domperidone binding to the kidney inner medullary

collecting duct dopamine-2K (DA2K) receptor.

T.Huo and D.PiHealy.

Journal of Pharmacology and Experimental Therapeutics,

258(2), 424-428, Aug 1991.

335. [3H]domperidono binding to the kidney inner medullary

collecting duct dopamine-2K (DA2K) receptor.

T.Huo and D.P.Healy. Journal of Pharmacology and

Experimental Therapeutics,

258(2), 424-428, Aug 1991.

Previous studies by the authors laboratory have indicated

that inner medullary collecting ducts (IMCDs) express a

novel dopamine (DA) receptor, designated DA2K, that is

linked to stimulation of prostaglandin E2 production. The

results of the present study support this.

336. Reactivity analysis of a Savannah River Site reactor under

severe accident conditions. Revision 1.

N.D.Woody, R.S.Wittman andS.D.Clement.

WSRC-MS—91-339, 12 pp., 18 Sep 1991.

337. RBE of HTO to Co gamma-rays for cell killing of a

radioresistant E. coli harboring plasmid.

O.Yama]oto,T.Jo, M.Sugiyama and T.Itoh.

Journal of Radiation Research, 32(3), 286-295, Sep 1991.

Radioresistant E. coli TGI harboring pUC 18 plasmid which

w<
3,

60
was Ampicillin-resistant was exposed to Co gamma-rays or
H beta-rays in saline to determine whether the relative

3
biological effectiveness of H beta-rays is higher than one.

3
The reason for the higher effectiveness of H beta-rays as

60
compared to the reference Co gamma-rays is discussed in

terms of nascent 0 production.

338. Annual report on operation, utilization and technical

development of research reactors and Hot Laboratory. From

April 1, 1990 to March 31, 1991. (Japanese)

Japan Atomic Energy Research Inst., Tokyo (Japan).

JAERI-M-91-150, 250 pp., Sep 1991.

The department is responsible for the operation,maintenance,
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utilization and related R and D works of the research
reactors including JRR-2, JRR-3M (new JRR-3) and JRR-4
and the Hot Laboratory. This report describes their
activities in fiscal year of 1990 and it also includes some
of the technical topics on the works mentioned above.

339. Comparison of forward hadrons produced in rauon interactions
on nuclear targets and deuterium.
J.Ashman, F.Combley, D.Salmon, S.Wheeler, B.Badelek,
J.Ciborowski and others.
Zeitschrift-fuer-Physik, C., 52(1), 1-11, Sap 1991.
Differential multiplicities of forward produced hadrons in
deep inelastic muon scattering on nuclear targets have been
compared with those from deuterium.

340. Metabolism of tritiated D-glucose in rat erythrocytes.
B.Manuel~y-Keenoy, F.Malaisse-Lagae and W.J.Malaisse.
Metabolism, Clinical and Experimental, 40(9), 978-985,
Sep 1991.

1 4 ••' 1 4

The metabolism of D-[U- C]glucose, D-[l- C]glucose,
D-[6-14C]glucose, D-[1-3H]glucose, D-[2-3H3glucose, D-[3-
3H]glucose, D-[3,4-3H]glucose, D-[5-3H]glucose, and D-[6-
3
H]glucose was examined in rat erythrocytes. The
interpretation of the present findings raises a number of
questions, which are proposed as a scope for further
investigations.

341. Leukotriene B4 receptors on guinea pig alveolar eosinophils.
K.Maghni, A.J. de Brum Fernandes, E.G. FoeIdes Filep,
M.Gaudry, P.Borgeat and P.Sirois.

Journal of Pharmacology and Experimental Therapeutics,
258(3). 784-789, Sep 1991.
The existence of receptors for LTB4 on highly purified
guinea pig alveolar eosinophils was investigated. The
metabolism of LTB4 by alveolar eosinophi^s in binding
conditions was assessed by RP - HPLC and no significant

3
degradation of [ H3LTB4 was observed.

342. Evaluation of diffusivity and solubility of alcohol and
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water in heteropoly acid catalyst by use of isotope -

replacement technique.

S.Akaratiwa and H.Niiyama.

Journal of Chemical Engineering of Japan, 24(5), 553-558,

Oct 1991.

A transient response method using the isotope replacement

technique was used to verify 'pseudo-liquid phase' behavior

of 12 - tungstophosphoric acid and to investigate the

solubility and mobility of polar substances such as alcohols

and ethers. The relationship between the concentration of

labeled molecules in gas phase and that in bulk phase can

reasonably be assumed as linear in this technique,regardless

of intrinsic non - linear relationships of diffusion and

absorption.

343. Helium removal from Tokamaks.

D.Reiter, H.Kever, G.H.Wolf, M.Baelmans, R.Behrisch and

R.Schneider.

Plasma Physics and Controlled Fusion, 33(13), 1579 - 1600,

Nov 1991.

Since there is as yet no experimental experience with

thermonuclear plasmas significantly heated by fusion

products, this review is- based on results from simulation

experiments of helium injection into hydrogen or deuterium

tokamak plasmas, and from numerical transport code work.

Both kinds of results are discussed with reference to handy

ignition criteria obtained for steady D-T burning, which

have been reformulated in terms relevant for the ash removal

problem.

344. Neutron production in dense x-pinch plasmas produced from

deuterated polyethylene fibers.

K.C.Mittal, D.H.Kalantar, N.Qi, D.A.Hammer, K.A.Gerber and

J.D.Sethian.

Journal of Applied Physics, 70(11), 6712-6717, 1 Dec 1991.

A novel intense source of 2.45 MeV neutrons is described.

Exploratory experiments with deuterated polyethylene fibers

in an x-pinch configuration have been performed using 370
g

-kA, 80-ns current pulses. Up to 4.5x10 neutrons per pulse
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have been produced.

345. Effect of surface oxygen on reemission of deuterium

implanted in nickel.

T.Tanabe, M.Takeo and S.Imoto.

Journal of Nuclear Materials, 185(3), 286-291, Dec 1991.

The effect of oxygen on deuterium reofciarfcion from Ni

specimens with surface oxide and / or under simultaneous

oxygen exposure at 10 to 10 Pa is investigated and it is

observed that the deuterium release rate from Ni is not

greatly influenced by surface oxygen> although some

deuterium is released in the form of D2O depending on the

irradiation temperature and the amount of oxygen on the

surface.
p

346. Structure functions and low Q physics at HERA'.

A. de Roeck and M.Klein.

[ Conference on high energy physics: Hadron*structure, Stara

Lesna, High Tatras (Czechoslovakia), 16-20 Sep 1991.]

PHE—91-014, 24 pp., Dec 1991.

In this paper the physics opportunities tor cross section

related measurements at HERA are reviewed..

347. Neutron scattering instruments in the JRR-3M, JAERI.

(Japanese)

S.Hunahashi, Y.Ito and H.Yoshizawa.

Nippon Butsuri Gakkai-Shi, 46(12), 1003-1Q06, Dec 1991.

In order to positively cope with the rapid increase of the

demand for the research on neutron scattering in Japan,JRR-3

has been reconstructed and the new JRR-3 is a pool type

reactor of thermal output 20 MW, to which heavy water

reflector is attached. As a great feature, the cold neutron

source of liquid hydrogen with the capacity of about 800 ml

is installed in the heavy water reflector. The neutron

scattering device is described in detail.

348. Three-dimensional neutronic analysis of the European ceramic

BIT DEMO blanket.

L.Giancarli, C.Diop,L.Petrizzi and V.Rado.

Fusion Engineering and Design, 17, 145-151, Dec 1991.

The present study concerns the 3-D geometry evaluations of
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the tritium breeding ratio of the breeder-in-tube helium -

cooled ceramic blanket performed at CEA and ENEA in the

framework of the recently released DEMONET specifications.

Heat deposition density and He production in beryllium are

also given.

349. Three-dimensional neutronic analysis of the European ceramic

BIT DEMO blanket.

L.Giancarli, C.Diop, L.Petrizzi and V.Rado.

Fusion Engineering and Design, 17, 145-151, Dec 1991.

The present study concerns the 3-D geometry evaluations of

the tritium breeding ratio of the breeder-in-tube helium

cooled ceramic blanket performed at CEA and ENEA in the

framework of the recently released DEMONET specifications.

350. Hydrogen exchange reaction H + D2 in crossed beams.

L.Schneider, K.Seekamp - Rahn, F.Liedeker, H.Steuwe and

K.H.Welge.

Faraday Discussions of the Chemical Society, (no.91), 259 -

269, 1991.

In this paper a new experimental approach for measurements

to determine the differential scattering cross - sections,

state - to - state specific with respect to the vibrational

and rotational degrees of freedom of the molecular products

and the results from crossed-beam studies of the H + D2

reaction (at relative translational energies of 1.29 and

0.54 eV) using the novel technique of hydrogen Rydberg atom

time - of - flight spectroscopy to monitor the velocity and

angular distributions of the D atom product are presented.
14

351. Development of a column device to enable C-tracer

experiments with carbonate containing solutions.

K.W.Schaefer.
Applied Radiation and Isotopes, 42(1), 81-88, 1991.

3 14 45Tracer experiments using H, C and Ca have been devised
using a column filled with pure quartz sand. Reproducible

shapes of the breakthrough curves and recovery rates prove

the suitability of the column device for tracer experiments

involving carbonate solutions.

352. Negative deuterium ion thermal energy measurements in a
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volume ion source.

M.Baeal, C.Courteille, P.Devynck, Y.D.Jones, R.Leroy and

R.A.Stern, P: 605-609.

[OE/LASE *91: 4th Society of Photo-Optical Instrumentation

Engineers (SPIE) international symposium, Los Angeles, CA

(United States), 20-25 Jan 1991.]

CONF-910123, 657pp., 1991.

A diagnostic technique has been developed to determine the

negative hydrogen ion (H~ / D ) thermal energy in a variety

of conditions in a volume production ion source. The method

is based on Nd : YAG laser photodetachment of the negative

ions.

353. An analytical assessment of the chemical form of fission

products during postulated severe accidents in the SRS

production reactors.

J.P.Adams.

[1991 American Nuclear Society meeting, Albuquerque, NM

(United States), 24-28 Feb 1991.]

WSRC-MS—91-033, 5 pp., 1991.

An analysis has been performed to determine the principal

chemical forms for the structural and fission product

elements during a postulated severe core damage accident in

tritium powered core in the Savannah River Site (SRS)

reactors.

354. Cold fusion reactor. (Japanese)

S.Iwamatsu.

JP patent document 3-274488/A/, 3 pp., 1991.

A vessel is filled with deuterium, and, an anode and a

cathode are inserted to cause electric discharge between the

electrodes.Alternatively,the vessel is filled with deuterium

plasmas and an electric potential is applied between the

anode and the cathode. More specifically, an anode rod made

of Mo, Ti, Pt or other alloys, and a cathode pipe made of

Cu, Fe or Mo having Pd and Ti, etc formed at.the top end

or the surface thereof are inserted in a vessel made of

quartz, ceramics, etc. Then, when deuterium is introduced in

the vessel and a DC or AC voltage is applied between the
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anode rod and the cathode pipe to cause electric discharge,

nuclear fusion is caused at the surface of the cathode pipe.

Generated heat is transported to a heat exchanger by a

cooling liquid such as Na or water. D, T and He are

discharged, and D and T are recycled, while He is discharged

by a separator. This can be applied as a source for

generating neutrons or X-rays, and also applied to the

production of tritium.
3 3

355. The photopion production in H and He.

M.K.Cheoun and T.Sasakawa, P: 319-322.

Eds.: S.H.Ahn, S.H.Choh, I.T.Cheon and C.Lee.

Proceedings of the fourth Asia Pacific physics conference,

Teaneck, NJ (United States), World Scientific Pub. Co., 687

Hartwell Street, Teaneck, NJ 07666 (United States),1504 pp.,

1991.

CONF-9008133, 1991.

In this paper, the authors calculated the photopion

production in 3He (T, pi+) 3H using the SWLA to the BL2

model which satisfies the unitarity.

356. Method and apparatus for the production of cluster ions.

L.Friedman and R.J.Beuhler.

US patent document 4,755,344/A/, 5 Jul 1988.

From: Atomindex, 22, 78282, 1991.

This patent describes an apparatus for the production of

large hydrogen or deuterium cluster ions of narrow mass

distribution.

357. Effect of the amount of dietary energy on growth and body

composition of Sabi lambs.

N.T.Kusina, D.H.Hale, J.M.Chesworth and C.Mutisi, P: 13-27.

Proceedings of the final research co-ordination meeting on

improving sheep and goat productivity with the aid of

nuclear techniques held in Perth» Australia, 20-24 February

1989,. Isotope aided studies on sheep and goat production in

the Tropics, Joint FAO/IAEA Div. of Nuclear Techniques in

Food and Agriculture, Vienna (Austria),210 pp., 1991.

The effects of the amount of dietary energy on growth rate,

food conversion efficiency and' composition of the live body

429



and of the carcass of 60 Sabi ram lambs were examined.

Carcass composition was determined by dissection of the

slaughtered animals and body composition was predicted using,

regression equations derived from the in vivo dilution

technique of tritiated water injected into the animals.

358. A study of temperature coefficients of reactivity for a

Savannah River Site trititfm-producing charge.

D.L.George and R.L.Frost.

WSRC-MS--91-303, 12 pp., 1991.

Temperature coefficients of reactivity have been calculated

for the Mark 22 assembly in the K-14 charge at the Savannah

River Site. The effects of the radial location of the

assembly in the reactor, isotope depletion, and thermal

expansion of the metal components on the temperature

coefficients have also been investigated. The moderator

coefficient was found to be nonlinear with temperature;thus,

the values derived for accidents involving increases in

moderator temperature are significantly different than those

for decreases in moderator temperature, although the

moderator coefficient is always negative.

359. Cold fusion: radon contribution to neutron production.

N.A.Karamdoust, A.Majeed and S.A.Durrani.

Nuclear Tracks and Radiation Measurements, 19(1-4), 627-628,

1991.

Experiments have been performed to determine whether alpha

activity in magnitudes sufficient to produce the reported

neutron yield in ''cold fusion'' investigations can result

either from impurity contents or from the adsorption of

environmental radon on the surfaces of the palladium

electrodes used in these experiments. It is concluded that

this is highly improbable.

360. Recent polarization results of photoproduction experiments

at intermediate energies from Kharkov.

P.V.Sorokin, P:230-239.

Eds.: K.H.Althoff and W.Meyer, High energy spin physics,
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Vol. 1, Conference report, Springer, Berlin (Germany),

666 pp., 1991.

Published in summary form only.

361. Multielemental neutron activation analysis of water samples

and environmental standards (Preprint no. AR-43).

M.B.Pawar, M.N.Ambulkar and A.N.Garg, 2 pp.

International symposium on radiochemistry and radiation

chemistry (Plutonium - 50 years), Board of Research in

Nuclear Sciences, Department of Atomic Energy,Bombay(India),

held at Bombay during February 4-7, 1991, Preprints volume:

685 pp., 1991.

A multielemental instrumental neutron activation analysis

method has been employed for the determination of 14 trace

elements in water samples from different reservoirs in

Nagpur and several environmental standards from NIST, USA

and NIES, JAPAN.

362. Barrierless discharge of hydroxonium ions on mercury at

temperatures over 100°C in light and heavy water.

V.M.Tsionkii, r,.B.Kriksunov and L. I.Krishtalik.

Electrochim.Acta, 36(3-4), 411-419, 1991.

The cathodic hydrogen evolution on mercury from acid aqueous

solutions without specifically adsorbable ions has been

studied. The kinetics of hydrogen evolution from solutions

in H2O and D2O are compared.

363. The hydroxyl group vibrational spectrum of liquid water from

combined ab initio and Monte-Carlo calculations.

K.Hermansson, S.Knuts and J.Lindgren.

J.Chem.Phys., 95(10), 7486-7496, 1991.

The IR vibrational OH stretching spectrum of isotopically

isolated HDO molecules in liquid water was calculated by ab

initio methods at the MP 2 level for a number of geometrical

configurations taken from a Monte Carlo simulation.

364. Potential error sources in combined electrochemistry /

neutron detection experiments.

A.Rieker, B.Speiser, K.M.Mangold and M.Hanack.

Z.Naturforsch., BrChem.Sci., 46(8), 1125-1126, 1991.

431



Electrolysis of D2O in a U-shaped cell with a Pt anode and a

Pd cathrdo was studied with the evolved gases collected

separately and observes that the experiments and

interpretations are prone to serious errors whose sources

may not be obvious at first sight.

365. The effect of deuterium oxide and an ion-pairing agent on

the liquid chromatographic separation, of dansylated amino

acids.

G.N.Okafo and P.Camilleri.

J.Chromatogr., 549(1-2), 404-409, 1991.

The chromatographic separation of dansylated amino acids

using either H£0- or D2O- based eluent is compared. The

retention time of the majority of solutes studied was

shorter in heavy water and this is thought to be related to

the higher pKa values of dansylated amino acids in D2O

compared to HgO solutions.

366. Surface photochemistry of methyl chloride : dissociative

electron attachment through deuterium oxide spacer layers.

S.K.Jo and J.M.White.

Surf.Sci., 255(3), 321-326,1991.

The rates of photoinduced dissociation of CH3CI on D2O

precovered Pt(III) at 55 K were correlated with the measured

yields of substrate-excited photoelectrons for a variety of

D2O - precoverages. Measured electron energy distributions

suggest that very low energy (< 0.4 eV) electrons are most

effective for CH3CI dissociation.

367. Energy and charge transfer at rare gas surfaces via

substrate excitation and.core-excited resonances.

P.Rowntree, L.Parenteau and L.Sanche.

Chem.Phys.Lett., 182(5), 479-485, 1991.

The electron simulated desorption of D- and H- from

submonolayer DgO and H2O on Kr and Xe rare-gas substrates is

significantly enhanced at electron energies 0.1 - 0.4 eV

below the substrate excitation energies.

368. Generation of pulsed FIR radiation in a wide spectral range
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with a deuterium oxide Raman laser.

P.T.Lang, W.Schatz and K.F.Renk.

Proc.SPIE - Int.Soc.Opt.Eng., 1576 (Conf.Dig.- Int. Conf.

Infrared Millimeter Waves, 1991), 102-103, 1991.

Using a continuously tunable high pressure CO2 laser as pump

source, laser action was obtained at 58 lines, 48 detected

for the first time, from D2O gas.

369. Ion-beam studies of deuterium ingress into zirconium.

R.L.Tapping, J.S.Forster, T.K.Alexander, D.Phillips,

T.Laursen and J.R.Leslie.

Proc. - Electrochem.Soc., 91-7(Proc.Symp.Appl.Surf.Anal.

Methods Environ. / Mater.Interact.,1990), 235-247, 1991.

Nuclear Reaction Analysis using He beams through thin

windows has been used to investigate in-situ the diffusion

of deuterium into zirconium thin films from aqueous

solutions.

370. Mechanistic effects of deuteration on the aqueous corrosion

of nuclear waste glasses.

X.Feng, L.Fu, T.K.Choudhury, I.L.Pegg and P.B.Macedo.

Mater. Res. Soc. Symp. Proc., 212 (Sci. Basis Nucl. Waste

Manage. 14), 49-56, 1991.

The results are presented of a extensive study of the

leaching behavior of the preliminary West Valley nuclear

waste glass composition, WV 205, in D2O using multiple S/V

ratios at both short and long times.

371. Improvement in fuel utilization in pressurized heavy water

reactors due to increased heavy water purity.

M.R.Balakrishnan.

Nucl.Technol., 94(3), 416-420, 1991.

The physics and economics aspects of the desirability of

increasing the heavy water purity in PHWRs in India were

first examined in 1978. The same problem is reinvestigated

with current cost data.

372. Theories of cluster-impact fusion with atomic and molecular

cluster beams.

Y.E.Kira, M.Rabinowitz, G.S.Chulick and R.A.Rice.

Mod.Phys.Lett. B, 5(6), 427-438, 1991.
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The authors present a theory in which heavy atom partners in

the molecule play a vital role in producing the observed

rates and which can also explain the apparently conflicting

experimental results.

373. Sound waves and shock waves in high-density deuterium.

K.Inoue.and T.Ariyasu.

Laser and Particle Beams, 9(4), 795-816, 1991.

The possibility of compressing the cryogenic hollow pellet

of inertial confinement nuclear fusion with multiple

adiabatic shock waves is discussed, on the basis of the

estimation of the properties of a high - density deuterium

plasma (1024 -1027 cm"3, 10"1 -104 eV), such as the velocity

and the attenuation constant of the adiabatic sound wave,

the width of the shock wave, and the surface tension. It is

found that in the course of compression the wavelength of

the adiabatic sound wave and the width of the weak shock

wave sometimes become comparable to or exceed the fuel shell

width of the pellet, and that the surface tension is

negative. These results show that it is rather difficult to

compress stably the hollow pellet with successive weak shock

waves.

374. Muon catalyzed fusion under compressive conditions.

G.Cripps, B.Goel and A.A.Harms.

KFK--4763, 71 pp., 1991.

The viability of a symbiotic combination of Muon Catalyzed

Fusion and high density generation processes has been

investigated.

375. Neutron production during deuterium injection into ASDEX.

B.Bomba,Y.Feng, K.Huebner, B.Wolle, ASDEX Team and NI Team.

[18. European conference on controlled fusion and plasma

heating, Berlin (Germany), 3-7 Jun 1991.]

IPP-III/180, 1991.

In this paper the behaviour of the neutron rate during

deuterium injection into a deuterium plasma for several

confinement regimes, namely coinjection, density limit

discharges* and discharges with counter - injection, is
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discussed.

376. A 14-MeV beam-plasma neutron source for materials testing.

A.H.Futch, F.H.Coensgen, C.C.Damm and A.W.Molvik.
[13. International symposium on fusion engineering,

Knoxville, TN (USA), 2-6 Oct 1989.]

UCRL--101063, 6 pp., 1989.

From: Atomindex, 22, 64833, 1991.

The design and performance of 14-MeV beam-plasma neutron

sources for accelerated testing of fusion reactor materials

are described.Continuous production of 14-MeV neutron fluxes
2

in the range of 5 to 10 MW/m at the plasma surface are

produced by D-T reactions in a two-component plasma. The

performance and scaling characteristics are described for

several designs chosen to enhance the thermal isolation of

the two-component plasmas.

377. Optimal conditions of neutron emission in ''beam-target''

system for D-D reaction. (Polish)

A.Gacek.

Biuletyn Wojskowej Akademii Technicznej im. J. Dabrowskiego,

37(2), 91-102, 1988.

From: Atomindex, 22, 32740, 1991.

A kinetic model for a ''beam-target'' system is presented.

On the strength of it an existence of neutron production

maximum as a function of the target density for D-D reaction

is shown.

378. Target materials development.

B.L.Haendler, P:4.1-4.34.

Eds.: E.M.O'Neal, P.W.Murphy, J.A.Canada, R.D.Kirvel.T.Peck,

M.E.Price, J.K.Prono, S.G.Reid, L.Wallerstein and

T.W.Wright, Laser Program annual report 1987, Lawrence

Livermore National Lab., CA (USA),669 pp., Jul 1989.

UCRL—50021-87, 1989.

From: Atomindex, 22, 30165, 1991.

Foams are being developed for the direct-drive inertial

confinement (ICF) target. The target design calls for a

spherical shell of foam that can be wetted with liquid

deuterium - tritium (DT). The liquid DT is both fuel and
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ablator: the foam holds the DT in a spherical shell

configuration that is compressed to high density and

ignited by laser energy. The three foam materials discussed

here are (1) polystrene foams,(2) resourcinol-formaldehyde

foams, and (3) cellulose acetate foams. Finally a discussion

is given on target specifications and foam properties

related to target production.

379. Experimental program and diagnostics for ZGNITEX.

W.D.Booth, R.Carrera, G.Hallock and T.Elevant, P: 1287-1290.

Eds.: M.S.Lubell, M.B.Nestor and S.F.Vaughan, IEEE

thirteenth symposium on fusion engineering, Oak Ridge

National Lab.,TN (USA), Proceedings: Volume 2, 785 pp.,1989.

From: Atomindex, 22, 24362, 1991.

A conceptual experimental program and diagnostics system for

the IGNITEX experiment is presented. The three-year, three

phase program begins with approximately one year of hydrogen

operation during which basic machine control (density and

temperature profiles) and diagnostic system refinement

will take place. The very high magnetic field and high

density regimes accessible by IGNZTEX should allow

exploration of scaling laws in regimes which are

inaccessible with present machines.Deuterium will be used in

the second phase which will result in the production of

limited fusion neutrons to allow preliminary testing of

the neutron detector systems. When conditions approaching

ignition have been reached, T will replace hydrogen in the

fuel mixture for the final phase of operation.

380. Pinch experiments perfomed with SPEED 2 and KALIF.

G.Decker and W.Kies.

[2.International conference on high-density pinches (ICHDP-

2), Laguna Beach, CA (USA), 26-28 Apr 1989.]

AIP Conference Proceedings, 195(1), 315-319, 1 Dec 1989.

From: Atomindex, 22, 11032, 1991.

The two pulsed power devices SPEED 2 and KALIF have been

used to perform a set of five different experiments with J>2-
and CT>2- fibers and with dynamic pinches using Dg and Ar.

381. Plasma focus and Z-pinch.
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H.Schmidt, P: 1-30.

Ed.:R.Krikorian, Plasma physics and controlled thermonuclear

fusion, CIF series, Volume 12, World Scientific Pub. Co.,

Teaneck, NJ (USA). 575 pp., 1989.

From: Atomindex, 22, 10987, 1991.

The plasma focus (PF) is a physics device which allows to

produce in a very simple way a high density, high
8 11temperature deuterium plasma in which 10 to 10 fusion

processes take place at the end of a discharge of a

capacitor of moderate energy.The fusion yield increases more

rapidly than the stored energy, at least up to several

hundred kilojoules. Since the operation of the first PF

devices in the early 1960'a the PF has attracted scientists

because of its extreme plasma properties as well as its high

neutron and x-ray yield. This paper discusses PF research,

focusing on activities in Z-pinch research.

382. The NRL frozen deuterium fiber Z-pinch experiment.

J.D.Sethian, A.E.Robson, K.A.Gerber and A.W.DeSilva.

[2. International conference on high-density pinches (ICHDP-

2), Laguna Beach, CA (USA), 26-28 Apr 1989.]

AIP Conference Proceedings, 195(1), 308-314, 1 Dec 1989.

From: Atomindex, 22, 10800, 1991.

Previous experiments at NRL have shown z-pinches formed from

60 to 125 micron diameter frozen T>2 fibers were stable as

long as the current was rising. At current peak the pinch

went rapidly m=0 unstable and emitted 2.45 MeV neutrons

whose total number scaled as I .A new generator, called

ZFX, has been built to increase the current through the

pinch to up to 2 MA.

383. Measurement and interpretation of triton burnup in Jet

deuterium plasmas.

O.N.Jarvis, J.Kallne, G.Sadler, P.van-Belle, P.Batistoni,

M.Martone, M.Pilion, S.Podda, J.Argyle, G.Huxtable,

M.Rapisarda, D.B.Syme, G.Gorini, S.Conroy and K.Verschuur,

P: A192-A195.

Commission of the European Communities, Luxembourg

(Luxembourg), Jet Joint Undertaking, Progress Report 1988,
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Vol. II, 648 pp., Jun 1989.

EUB--12323, 1989.

From:Atomindex, 22, 10746, 1991.

The confinement and slowing down of fast tritons in JET

deuterium plasmas is investigated. The ratio of 14 MeV and

2.5MeV neutron production rates is measured and the absolute

calibration of the activation technique is calculated. The

comparison between experimental and theoretical burnup

ratios, for JET 1987 data, is shown and the range of

conditions over which measurements of triton burnup fraction

were obtained, is illustrated.

384. A simple procedure for interpreting tritium release:

Application to lithium aluminates.

M.Colin and F.Botter, P:169.

Annual meeting abstracts, American Ceramic Society Inc.,

Westerville, OH (USA), 475 pp., 1991.

A procedure developed for the interpretation of tritium

release from lithiated ceramics is presented as well as its

application to various lithium aluminates and the results

are discussed in comparison with the physical approach.

385. Measurement and analysis of time-dependent tritium

production rates in lithium spheres with Be and Pb neutron

multiplier.

A.Takahashi, K.Yamanaka, K.Yoahioka and K.Sumita, P:81-96.

Eds.: Y.NakaJima and H.Maekawa,Proceedings of the second

specialists' meeting on nuclear data for fusion reactors,

Japan Atomic Energy Research Inst., Tokyo (Japan), 284 pp.,

Mar 1991.

JAERI-M—91-062, 1991.

To maaeaa uncertainties of nuclear data for breeding and

multiplying elements, integral neutronics experiments using

Li-spheres with Be and Pb multipliers were carried out to

measure time-dependent tritium production rates which

approximately reflected energy profiles of T-6 in the

systems. Time dependent analysis were made using the newly

evaluated nuclear data file JENDL-3. .

386. Tritium breeding ratio in Li, Li-C, Pb-Li, Pb-Li-C, Be-Ll.
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Be-Li-C spheres measured by TLD or Li pellets.

J.Cetnar, T.Iguchi, M.Nakazawa, K.Sugiyama, A.Takahashi and

K.Sumita, P:71-80.

Eds.: Y.Nakajima and H.Maekawa,Proceedings of the second

specialists' meeting on nuclear data for fusion

reactors, Japan Atomic Energy Research Inst., Tokyo (Japan).

284 pp.. Mar 1991.

JAERI-M--91-062, 1991.

Several experiments were carried out to measure tritium

breeding ratio (TBR) in various lithium spheres combined

with lead or beryllium neutron multiplier and optionally

graphite reflector. The tritium production rate

distributions inside the lithium spheres were measured with

Li2CO3 pellets or LiF TLDs. Determination of TBR from TLD

measurements was done using the least squares method

employing covariance matrixes of nuclear data.

387. Heavy water program: Technical requirements, conceptual

design phase process and reactor characteristics.

J.J.Jicha Jr., P:29.

WATTec '90: Global competitiveness -managing technology,

Knoxville, TN (USA), 78 pp., 1990.

From: Atomindex, 22, 85837, 1991.

In preparation for the Conceptual Design Phase (CDP) for the

New Production Reactors (NPRs), the Department developed a

set of requirements that would serve aa the basic technical

reference throughout the entire life of the program - from

the CDP to decommissioning.

388. Evaluation of tritium production cross section for neutron
•7

interaction with Li. (Chinese)

B.Yu and D.Cai.

Chinese Journal of Nuclear Physics, 12(2), 107-116, May

1990.

From: Atomindex, 22, 70676, 1991.
7

The cross sections for Li (n.n't) reaction have been
evaluated and recommended.

389. NDT and inspection of tritium removal facility.
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B.Schulze, J.P.Dufour and R.Zmasek, Paper B-9-0915, P:255-

268.

Ed.: C.A.Kittmer, Proceedings of the 5.Pan Pacific

conference on nondestructive testing,Chalk River Nuclear

Labs, Atomic Energy of Canada Ltd., Chalk River, ON

(Canada), 617 pp., Mar 1987.

From: Atomindex, 22, 69373, 1991.

390. Hydrolysis of inositol phospholipids precedes cellular

proliferation in asbestos-stimulated tracheobronchial

epithelial cells.

A.Sesko, B.Mossman and M.Cabot.

Proceedings of the National Academy of Sciences of the

United States of America, 87(19), 7385-7389, Oct 1990.

From: Atomindex, 22, 66252, 1991.

Metabolism of inositol phospholipids and phosphatidylcholine

was investigated in tracheobronchial epithelial cells

exposed to mitogenic concentrations of crocidolite asbestos.

Alterations in levels of diacylglycerol, the endogenous

activator of protein kinase C, and inositol polyphosphates,

presumed mobilizers of intracellular calcium, were examined.
3

The crocidolite-exposed cells labeled with [ H]myristic acid
3

or [ H]choline did not display elevated production of
3 3
[ H]diacylglycerol or release of [ H]choline metabolites

(i.e., evidence of phosphatidylcholine hydrolysis). The

soluble tumor promoter phorbol 12-myristate 13-acetate

catalyzed both of these changes. The detection of

diacylglycerol and inositol phosphates in crocidolite

asbestos-exposed cells suggests that this fibrous tumor

promoter activates phospholipase C as it stimulates cellular

proliferation.

391. Cold fusion research in Japan Atomic Energy Research

Institute. (Japanese)

T.Kimura, P: 85-111.

Proceedings of IAERU seminar-Vl, 'reactor chemistry',Inst.

for Atomic Energy, Rikkyo Univ., Yokosuka, Kanagawa (Japan),

122 pp., Nov 1990.

IAERU—9002, 1990.

440



From: Atomindex, 22, 65414, 1991.

Since the success of the cold nuclear fusion by the

electrolysis of deuterium oxide was reported in March 1989,

experiments for confirming the phenomena have been carried

out by the cooperative team composed of Department of

Chemistry and Department of Radioisotopes in JAERI. The

results so far established are as follows: (1) the neutron

emission rate is less than 0.1 s in both the T>2 ~

electrolysis and the fas-type experiments and (2) the burst

emission of neutron is not observed. In the present report,

the results obtained during August 1989 -June 1990 are

summarized.

392. A simplified on-line H2S analyser.

V.B.Nagvenkar, V.H.Patil, V.H.Narvekar, M.S.Krishnan and

H.K.Sadhukhan.

National symposium on heavy water technology held at Bombay

during 3-5 April 1989, Bhabha Atomic Research Centre,Bombay

(India), Preprints volume: 9700548, Preprint No. IN-3, 7pp.,

Apr 1989.

From: Atomindex, 22, 64092, 1991.

An on-line H2S analyser based on differential conductivity

measurement was developed and assembled. Its operation and

calibration are described.

393. The Canadian decontamination program.

P.Spekkens, C.S.Lacy and B.Montford, P:17.1-17.12.

Proceedings of the symposium on advanced nuclear services,

Canadian Nuclear Association, Toronto, ON(Canada), 451 pp.,

1986.

From:Atomindex, 22, 63978, 1991.

The development of the CAN-DECON decontamination process and

its application to full-system decontaminations of CANDU

reactors are described.

394. Advanced technology heavy water monitors offering reduced

implementation costs.

W.Kalechstein, K.B.Hippola and C.Cumming, P:79-84.

Proceedings of the Canadian Nuclear Society fifth annual

conference,Saskatoon, SK (Canada), 132 pp., 1984.
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From: Atomindex. 22, 62665, 1991.

The development of second generation heavy water monitors

for use at CANDU power station and heavy water plants has

been completed and the instruments brought to the stage of

commercial availability. Production of the new monitors by a

commercial vendor, Barringer Research Ltd., has begun and

the first instrument is scheduled for delivery to CRNL's NRU

reactor in late 1984.

395. Synthesis of H2 in dirty ice mantles by fast ion energy

•loss: New experimental results increase the relevance of

this mechanism.

V.Pirranello, W.L.Brown, L.J.Lanzerotti and D.A.Averna,

P:261-264.

EDs.: A.G.G.M.Tielens and L.J.Allamandola,Interstellar dust;

Contributed papers, Ames Research Center, National

Aeronautics and Space Administration, Moffett Field, CA

(USA), 512 pp., Dec 1989.

NASA-CP— 3036, 1989.

From: Atomindex, 22, 62111, 1991.

During the performed experiments thin icy films made of H2O

and CD4 mixed in the gas phase and deposited on a cold

finger at 9 K were irradiated with 1.5 MeV helium beams.

Among synthesized molecules were found H2, HD, and D2-

396. Steady-state and loss-of-pumping accident analysis of NPR

design.

R.J.Pryor and K.J.Maloney.

Transactions of the American NuclearSociety, 62, 653-656,

1990.

From: Atomindex, 22, 61002, 1991.

As part of the effort to support the heavy water reactor-new

production reactor (HWR-NPR) program, Sandia National

Laboratories has developed a computational model of the HWR-

NPR. This paper addresses the development of a computational

model for evaluating key thermal-hydraulic design variables

that impact the safety and production capabilities of the

NPR.

397. MAPLE facilities for national nuclear programs.

442 ^



R.F.Lidstone, A.6.Lee and G.E.Gillespie.

AECL—9976, 21 pp., Jul 1989.

From: Atomindex, 22, 60971, 1991.

Atomic Energy of Canada Limited is developing the MAPLE

research reactor to meet the many practical requirements of

comtemporary national nuclear programs. The basic MAPLE

variant is a DjjO-ref leeted, H2O-cooled and -moderated pool-

type reactor that efficiently produces tailored neutron

fluxes at a variety of irradiated facilities. It can

operate at thermal power outputs of 1 to 14 MW to suit

applications ranging from radioisotope production to

materials analysis and small-scale materials testing, to

utilization of extracted neutron beams.

398. Materials experience and selection for nuclear materials

production reactor heat exchangers.

J.E.Marra and M.R.Louthan Jr.

Technical Paper 90-JPGC/NE-10.

CONF-901034, 1990.

From: Atomindex, 22, 56170, 1991.

Primary coolant systems for the heavy-water nuclear

materials production reactors at the Savannah River Site are

coupled to the secondary coolant systems through shell and

tube heat exchangers. This paper describes the observed

degradation processes and uses the operational experience to

recommend materials for the heavy water-new production

reactor .

399. Severe accident zircaloy oxidation/hydrogen generation

behavior noted from in-pile test data.

A.W.Cronenberg, R.O.Gauntt, D.J.Osetek and F.E.Panisko,

P:ll.1-11.2.

Ed.: A.J.Weiss,Transactions of the seventeenth water reactor

safety information meeting, 186 pp., Oct 1989.

CONF-8910222-Summs, 1989.

From: Atomindex, 22, 56067, 1991.

In this paper Zircaloy-oxidation/H2 -generation data from
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several in-pile severe-fuel damage test programs are

presented and compared for common findings.

400. Applications of tritium in industry and research.

T.S.Murthy and T.S.Iyengar.

Bulletin of Radiation Protection, 13(1), 173-178, Jan-Mar

1990.

From: Atomindex, 22, 55679, 1991.

This review summarises the various aspects of tritium as a

tracer.

401. An overview of tritium generation from nuclear operation and

its environmental significance.

K.C.Pillai and T.S.Iyengar.

Bulletin of Radiation Protection, 13(1), 179-184, Jan-Mar

1990.

From: Atomindex, 22, 55365, 1991.

The various aspects of man-made tritium, its behaviour in

the environment and the collective effective dose equivalent

commitment to the public due to the various operations in

the nuclear industry is reviewed in this paper.

402. Tritium release rates and ambient air concentrations in

occupational areas in Dhruva reactor.

M.Sundaram, J.V.Deo, T.S.Iyengar and M.R.Iyer.

Bulletin of Radiation Protection, 13(1), 99-102, Jan-Mar

1990.

From: Atomindex, 22, 55363, 1991.

403. Pirenzepine block of ACh-induced mucus secretion in tracheal

submucosal gland cells.

J.M.Farley and T.M.Dwyer.

Life Sciences, 48(1), 59-67, 1991.

Muscarinic stimulation of mucus secretion, as measured by
3

the release of [ H]glycoprotein, was studied in explants

from the tracheal epithelium of weanling swine.

404. Catalysed nuclear fusion.

Y.V.Petrov, P:256-267.

Ed.: G.Marx, Proceedings of the International conference on

energy alternatives / risk education V. 2. Energy and risk,

364 pp., Feb 1990.
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INIS-mf--12839, 1990.

From: Atomindex, 22, 53220, 1991.

Technical feasibility and characteristics of muon production

fusion chamber and blanket are overviewed. Energy balance

and economic restrictions of catalyzed fusion are considered

and compared to other thermonuclear fusion approaches.

405. Stable isotope studies on steroid metabolism and kinetics:

Sulfates of 3 a -hydroxy- 5 a -pregnane derivatives in human

pregnancy.

R.A.Anderson, T.A.Baillie, M.Axelson, T.Cronholm,

K.S.Sjoevall and J.Sjoevall.

Steroids, 55(10), 443-457, Oct 1990.

From: Atomindex. 22, 51125, 1991.

The metabolism and production rates of 3 a - hydroxy - 5 a -

pregnan-20-one sulfate and the 3-sulfate and 3,20-disulfate

of 5a- pregnane - 3 a, 20 a -diol in pregnant women were

studied. The steroid sulfates were labeled with deuterium in

the 3 (3, 11,11- or 3 0, 11,11,20 0 - positions and were

injected intravenously. The deuterium content of steroids in

the monosulfate and disulfate fraction of plasma collected

at different times after the injection was determined by

capillary column gas chromatography/mass spectrometry.

406. Induction of IL-1 during hemodialysis: Transmembrane passage

of intact endotoxins (LPS).

S.M.Laude, M.Caroff, L.Simard, C.Pusineri, M.D.Kazatchkine

and C.N.Haeffner

Kidney International, 38(6), 1089-1094, Dec 1990.

From: Atomindex, 22, 50977, 1991.

The present study demonstrates that intact bacterial

lipopolysaccharide (LPS) molecules may cross cuprophan, AN69

and polysulfone membranes under in vitro conditions

simulating in vivo hemodialysis. Transmembrane passage of
3
H-labeled LPS was observed within the first five minutes of

dialysis. A total of 0.1 to 1% of 3H-labeled LPS were

recovered in the dialysate compartment after one hour of

dialysis. High amounts of LPS, representing 40 to 70X of the

amount originally present in the dialysate, were absorbed
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onto high permeability membranes. Low amounts of LPS were

absorbed onto cuprophan membranes. An IL-1- inducing

activity was, however, detected in the blood compartment

upon dialysis with high permeability membranes, as

previously found by others with cuprophan membranes.

407. Generation, insulated confinement, and heating of ultra-high

temperature plasmas.

R.W.Bass.

CA patent document 1207921/A/, 51 pp., 15 Jul 1986.

From: Atornindex, 22, 48830, 1991.

This invention relates to the production and maintenance in

steady state of ultra-high temperature confined plasmas,

particularly those created by full ionization of a volume of

some hydrogenic gas such as deuterium. The minimum feasible

size of the plasma is less than a centimeter in diameter,

while there is no constraint on maximum feasible size. This

invention may be practiced with commercially-available

lasers and microwave beam generators.

408. A low frequency rf discharge: A possible source of D ?.

C.A.Anderson and W.G.Graham.

AIP Conference Proceedings, 210(1), 278-284, 5 Aug 1990.

From: Atomindex, 22, 48613, 1991.

By using a time-resolved Langmuir probe method, the time

dependent plasma parameters of a low frequency (<500 kHz) rf

driven D£ discharge have been measured. It is found that at

certain times during the rf cycle, the electron temperatures

measured are very low (0.2—0.8 eV). This suggests that rf

driven discharges may be suitable as sources of negative

ions.

409. Operation of a large negative ion source in deuterium.

L.M.Lea, A.J.T.Holmes and M.F.Thornton.

AIP Conference Proceedings, 210(1), 233-243, 5 Aug 1390.

From: Atomindex, 22, 48610, 1991.

Experiments performed in a volume production negative ion

source show that the use of a tent or supercusp magnetic

filter leads to a more uniform plasma at the normal
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extraction plane than that obtained with a dipole filter.

410. Negative ion production in an ion source operating in H2 and

D2-

W.G.Graham and A.A.Mullan.

AIP Conference Proceedings, 210(1), 214-222, 5 Aug 1990.

From: Atomindex, 22, 48608, 1991.
11 -3The negative ion density in a medium density, <5xlO cm ,

multicusp ion sources is found to be consistently lower in

D2 than H2. Under the same source operating conditions the

plasma density in D2 is found always to be higher than in

H2-

411. The dissociative recombination of H3 and D3 ..

F.B.Yousif, P.Van-der-Donk and J.B.A.Mitchell.

AIP Conference Proceedings, 210(1), 152-158, 5 Aug 1990.

From: Atomindex, 22, 48550, 1991.

The recombination of triatomic hydrogen molecular ions and

isotopomers thereof are important processes in the chemistry

of negative ion sources. Recent measurements of the cross

sections for these processes are reported.

412. Kinetic imbalance in mixed bed ion exchange.

D.H.Barber and B.R.Nott, P: 257-262.

Proceedings of the international conference held in

Bournemouth (GB) on 23-27 October 1989, London (UK), British

Nuclear Energy Society, V.I, 341 pp., 1989.

From: Atomindex, 22, 47628, 1991.

Mixed bed exchange is used in a number of systems in Ontario

Hydro's CANDU-PHW reactors. The behaviour of gadolinium

(III) nitrate in the moderator purification system is of

particular interest because of the potential for lost

electrical power production in the event of upsets. The

formation of precipitates in strong acid cation/strong base

anion (SAC/SBA) mixed bed ion exchange columns has been

observed in laboratory tests, in station tests and in normal

station operation. These precipitates were not observed in

mixed beds containing weak base anion resin. Gadolinium

precipitation in SAC/SBA mixed beds is attributed to
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kinetics and is not restricted to anion-rich resin mixtures.

413. Developments on cold fusion researches. (Japanese)

O.Hatozaki and N.Oyama.

Boshoku Gijutsu, 39(12), 709-716, Dec 1990.

From: Atomindex, 22, 45681, 1991.

A review of the investigations on 'Cold Fusion' is given. A

brief history of developments of cold fusion researches is

described. Representatives of excess heat generation,

tritium production and neutron emission in mainly

electrolysis of D2O, i.e., Fleischmann-Pons experiments, are

involved. Other experimental results suggesting the

occurrence of a fusion reaction and the models proposed to

account for the observations are also given.

414. Muon-catalyzed fusion in gaseous deuterium-tritium mixtures:

Analysis of the equilibrium state. (German)

J.Werner.

Thesis (Dr. phil.), 146 pp., Oct 1990.

[The Vienna University, Dr.Karl Lueger-Ring 1, A-1010

Vienna, Austria.]

From: Atomindex, 22, 45126, 1991.

The cycle rates of muon catalyzed deuterium/tritium fusion

in gaseous mixtures at a temperature of 32 K were measured.

Qas densities ranged from 0.9 X to 7.9 X of liquid hydrogen
22 3density (N=4.25x10 atoms/cm ) and tritium concentrations

were varied between 1.9 % and 87.5 X. Clean fusion neutron

time spectra were collected with both a NE213 liquid

scintillator and an array of 5 thick plastic scintillators

(here a delayed coincidence with the muon decay electron is

required).

415. Kinetics of muon catalysis in a deuterium-tritium mixture

(quasistationary state).

L.I.Men'shikov, L.N.Somov and M.P.Faifman.

Soviet Physics JETP English Translation, 67(4), 652-659, Apr

1988.

From: Atomindex, 22, 45098, 1991.

Quasistationary muon catalysis in a D2 + T2 mixture,

established for times t much longer than the lifetime of the
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roesic molecule dt mu, has been investigated. The energy

distribution functions for the t mu-atoms in the Is-state

have been calculated.

416. TRAC-PF1/MOD2-HWR analysis of flow in unheated prototypical

SRS heavy-water reactor fuel assembly.

K.Pasamehmetoglu, S.Birdsell and S.Fischer.

Transactions of the American Nuclear Society, 61, 468-469,

Jun 1990.

From: Atomindex, 22, 44266, 1991.

This paper summarizes the results of the authors effort

comparing TRAC-PF1/MOD2-HWR predictions with Savannah River

site heavy-water reactor prototype fuel-assembly data from

unheated air/water experiments.

417. Tritium and neutron measurements from deuterated Pd-Si.

T.N.Claytor, D.G.Tuggle, H.O.Menlove, P.A.Seeger, W.R.Doty

and R.K.Rohwer.

[Los Alamos National Lab., NM (USA).]

LA-UR—91-631, 15 pp., 1990.

From: Atomindex, 22, 40071, 1991.

Evidence has been found for tritium and neutron production

in palladium and silicon stacks when pulsed with a high

electric current.

418. Studies of nuclear reaction at very low energies. Technical

progress report.

F.E.Cecil.

DOE/ER/40342-5, 52 pp., 15 Jan 1992.
2 6

The deuteron radiative capture reactions on H, Li and

B have been measured between center of mass energies of 20

and 140 keV and the ratio of the reactions D(d,p)T and

D(d,n) He down to cm. energies of 3 keV, the ratio of the
R 7 fi A

reactions Li(d.p) Li and Li(d.a) He down to a cm.

energy of 19 keV and the production of charged particle from

deuterium-metal systems at a modest level of activity have

also been investigated.

419. Isotope effects on the excess partial molar enthalpies of
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left brace xCH3(CH2)3O(CH2)2O(H or D)

+ Cl-x) (H2O or D2O)right brace.

W.W.Y.Siu, T.Y.H.Wong, J.T.W.Lai, A.Chong and Y.Koga.

Journal of Chemical Thermodynamics, 24(2), 159-165,

Feb 1992.

The excess partial molar enthalpies H^ were

measured at the temperature 303.15 K for

[x left brace CH3 (CH2)3O(CH2>2 OH (BH) or

CH3(CH2)3 O(CH2)2 OD (BD)right brace +

(l-x)left brace H20 (WH) or D20 (WD)right brace].

Deuterium isotope effects were found to be qualitatively

different in each of three composition regions, which have

totally different mixing schemes.

420. Fusion energy production from a deuterium-tritium plasma in

the JET tokamak.

JET Team

[Commission of the European Communities, Abingdon (UK), JET

Joint Undertaking.]

Nuclear Fusion, 32(2), 187-203, Feb 1992.

Experiments in the Joint European Torus (JET), culminating

in the first tokamak discharges in deuterium-tritium (D-T)

mixtures, were undertaken (restricted by vessel activation

and tritium usage) to (i) produce more than 1 MW fusion

power in a controlled way; (ii) validate transport codes

and provide a basis for predicting the performance of D-T

plasmas from measurements made in deuterium (D) plasmas;

(iii) determine tritium retention in the torus systems and

to establish the effectiveness of discharge cleaning

techniques for tritium removal; (iv) demonstrate the tritium

usage technology and (v) establish safe procedures for

handling tritium in compliance with the regulatory

requirements. The TRANSP code was used to check the

internal consistency of the measured data and determine the

origin of the measured neutron fluxes. In the best D-T

discharge, the tritium concentration was about 11% of the

time of peak performance, when the total neutron emission
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17rate was 6.0 x 10 neutrons/s.

421. Fusion energy production from a deuterium-tritium plasma in

the JET tokamak.

A JET Team

Nuclear Fusion. 32(2), 187-203, Feb 1992.

422. Isotopic composition and origin of thermal and non-thermal

waters from the Miravalles geothermal field, Costa Rica.

W.F.Giggenbach.R.Corrales and L.Vaca, P: 201-218.

International Atomic Energy Agency, Vienna (Austria),

Geothermal investigations with isotope and geochemical

techniques in Latin America, Proceedings of a final research

co-ordination meeting held in San Jose, Costa Rica, 12-16

November 1990, 457 pp., Mar 1992.

IAEA-TECDOC—641, 1992.

423. Transverse momentum distributions for exclusive rho

muoproduction.

P.Amaudruz, M.Botje, W.J.Burger, J.Domingo, Q.Ingram,

R.Schumacher, U.Sennhauser, M.Arneodo, M.I.Ferrero,

C.Mariotti, et al.

Zeitschrift fuer Physik, C , 54(2), 239-245, May 1992.

The transverse momentum distributions for exclusive rho
0 2

muoproduction on protons and heavier nuclei at 2<Q
<25 GeV2 is studied.

424. Salt waters, brines and the geological structure of the

Apennine Front (Northern Italy).

M.Chiarle, G.M.Zuppi, G.Martinelli, T.Nanni, G.Patrisi and

L.Venturini, P: 691-694.

[International Atomic Energy Agency, Vienna(Austria); United

Nations Educational, Scientific and Cultural Organisation

(UNESCO), 75 - Paris (France). Isotope techniques in water

resources development 1991. Proceedings of an international

symposium held in Vienna,11-15 March 1991, Vienna(Austria).]

IAEA-SM—319/42P, 789 pp., 1992.

425. Limits of deuterium pressure range with neutron production
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in plasma focus devices.

J.Pouzo, M.Milanese, R.Piriz, D.Cortazar and R.Moroso,

P: 60-100.

Eds.:S.Lee and P.H.Sakanaka,Proceedings of symposium on

small scale laboratory plasma experiments, spring college on

plasma physics held in Trieste, 25 May - 19 June 1987,

Singapore, 392 pp., 1988.

From: Atomindex, 23, 51790, 1392.

In this work, the experimental curves of neutron yield

respect to the deuterium filling pressure obtained in our

plasma focuses device PACO, is presented.

426. Description of the blowdown test facility COG program on in-

reactor fission product release, transport, and deposition

under severe accident conditions.

P.J.Fehrenbach and J.C.Wood.

AECL-9343, 29 pp., Jun 1987.

From: Atomindex, 23, 40104, 1992.

Lpss-of-coolant accidents with additional impairment of

emergency cooling would probably result in high fuel

temperatures leading to severe fuel damage and significant

fission product activity would then be transported along the

PHTS to the break where a fraction of it would be released

and transport under such conditions, there are many

interacting and sometimes competing phenomena to consider.

Laboratory simulations are being used to provide data on

these individual phenomena, such as UO2 oxidation and

Zr-U02 interaction, from which mathematical models can be

constructed.

427. Deuterium production in hadron-nucleus collisions. (Russian)

G.A.Lobov and A.A.Sibirtsev.

Yadernaya Fisika.Dec 1990) 52(6), 1711-1719, Dec 1990.

From: Atomindex, 23, 26907,1992.

The process of deuteron production in hadron - nucleus

collisions is investigated and the p(n) reactions on the C,

Al, Cu, Pb targets is analyzed.

428. Triglyceride kinetics in fasted and fed E.coli septic rats.

452. .



S.Lanza - Jacob? and A.Tabares.

FASEB Journal, (26 Feb 1990) 4(3), 26 Feb 1990.

From: Atomindex, 23, 25654, 1992.

The mechanism for the development of hypertriglycerideroia

during gram - negative sepsis was studied by examining the

liver production and clearance of very - low - density

lipoprotein triglyceride .

429. Feasibility of breeding U-233 using (D+D) 'EXYDEB' fusion

neutron source.

B.Maglich, C.Powell, J.Nering, A.Wilraerding, M.Srinivasan

and P.K.Iyengar, P: 761-766.

Eds.: J.W.Behrens and A.D.Carlson, Fifty years with nuclear

fission, Volume 2, American Nuclear Society Inc., 555 N.

Kensington Ave., La Grange Park, IL 60525 (United States),

493 pp., 1989

From: Atomindex, 23, 24369, 1992.

The Indian Nuclear Power Programme plans for Th-233 to be

converted into U-233 in LMFBRs for use in Th/U-233 reactors

and the authors examine a near - term solution of using an

alternate fusion system as the neutron source: a newly

invented self-colliding beam device known as EXYDER (strong

focusing migma ), operating at Q < 5 and consuming net

electrical energy; since it can store MeV ions, the D-D

reaction will be used, circumventing tritium problems.

430. Present status of the design of a DC low-pressure,high-yield

D source.

C.F.A. van Os, K.N.Leung, A.F. Lietzke, J.W. Stearns and

W.B.Kunkel.

[17. EPS conference on controlled fusion and plasma heating,

Amsterdam (Netherlands), 25-29 Jun 1990.]

Europhysics Conference Abstracts, (1990) 14B, 979-982, 1990.

From: Atomindex,23, 13696, 1992.

This paper presents, an overview of ongoing experimental

work at LBL to develop a reliable surface conversion source.

431. Method of production of polarized negative hydrogen ions.
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(Russian)

A.S.Belov, V.E.Kuzik and V.P.Yakushev.

Zhurnal Tekhnicheskoj Fiziki, 60(2), 179-181, Feb 1990.

From: Atomindex, 23, 1399, 1992.

Result of experimental examination of the method of

producing negative polarized hydrogen ions are presented.

Beams of polarized hydrogen atoms and deuterium plasma are

injected towards each other and meet in the region of

recharging 1 in 1.3 kGs magnetic field, created by a

solenoid.

432. Fate of gaseous tritium and carbon-14 released from buried

low-level radioactive waste.

R.G.Striegl, P:29-34.

Proceedings of the tenth annual DOE low-level waste

management conference, Session 3: Disposal technology and

facility development,EG and G Idaho,Inc.,Idaho

Falls,ID(United States), 105 pp.,Dec 1968.

CQNF-880839—Ses.3, 1988.

From: Atomindex, 23, 12480, 1992.

433. Irradiation of liquid breeder material Pb-17Li with in-situ

tritium release measurements in the Libretto 2 experiment.

T.Flament, R.Conrad, L.Debarberis and V.Coen.

CEA-CONF—10415, 12 pp., 1989.

From: Atomindex, 23, 6594, 1992.

The second LIBRETTO irradiation experiment with in-situ

tritium release measurement on the eutectic alloy PB-17Li

was performed in the High Flux Reactor (HFR) Petten. Static

alloy samples were irradiated in closed capsules with

different plenum volumes and cladding materials, with and

without a permeation barrier, up to a Li burnup of 1.15%.

Tritium release by permeation was measured in-situ.

434. Groundwater dilution and residence times, and constraints on

chloride source, in the Mokai geothermal system, Hew
36Zealand, from chemical, stable isotope, tritium, and Cl

data.

J.W.Hedenquist, F.Goff, F.M.Phillips, E.lmore and

M.K.Stewart.
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Journal of Geophysical Research, 95(B12), 19.365 - 19.375,

10 Nov 1990.

From: Atomindex, 23, 4723, 1992.
36

The amount of Cl in the deep fluid at Mokai is 5-10 times

less than that predicted from a calculation of the neutron

fluxes in the silicic reservoir and underlying greywacke

basement rocks. This indicates that the fluids have

interacted with more primitive rocks below the drilled

depths of the Taupo Volcanic Zone, with the chloride

possibly derived from a magmatic brine.

435. Method of production of polarized negative hydrogen ions.

(Russian)

A.S.Belov, V.E.Kuzik and V.P.Yakushev.

Zhurnal Tekhnicheskoj Fiziki, 60(2), 179-181, Feb 1990.

From: Atomindex, 23, 1899, 1992.

Result of experimental examination of the method of

producing negative polarized hydrogen ions are presented.
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