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INTRODUCTION

As we begin a new millennium, we are faced with a marine ecosystem that is
seriously threatened, both by exploitation and by -pollution from land-based human
activities. The need to establish an integrated management approach to retard or prevent
further degradation of the marine ecosystem as become critical in view of the rapidly
growing population, and increasing dependence of this population on the ine
resource for food supply and economic gowth.

To a large extent, pollution that has adversely affected the marine ecosystem is
due to nonradioactive substances. However, the public's heightened sensitivity to risks
associated with adiation and te fact tat certain human activities have led to the
introduction of radioactive pollutants into te marine environment have created the need
for data or information base with which to assess the real ipact of these radionuclides
to health and the environment. One of the criticisms against nuclear power plants, for
example, is teir routine discharge of liquid effluents into bodies of water and the effect
of tese discharges on marine life. In addition to poviding data on the present levels of.
key radionuclides that ae important from the standpoint of radiological ealth, such
database will also provide benchmarks that will be useful in assessing te impact of
additional contributions to marine radioactivity in the future. Considering that more than
half of the world's population resides in Asia and further, that fish and other seafood are
major constituent of their daily diet, te relative contribution of marine radioactivity in
over-all close ssessment (reserves ttention.

Certain radionuclides ae good tacers of water movement, or transport of
substances in water and sediment. As such, information on the levels, behavior,
distribution and fate of these radionuclides can help in understanding transport processes
of non-radioactive pollutants that behave cemically or physically te same as tese
radionuclides A case in point is the fairly common use of 2(Pb , 230 Th in sediment dting
or determination of sedimentation rates in the marine environment.

There for, since 2001, the Ministry of Science and Technology has approved a
two-year poject on "studying ad developing main nuclear analytical techniques for
assessment of he pesent situation of marine environmental adioactivity in some
typical egions of Vietnam". The objectives of tis poject have focused on (1)
establishment of standard pocedures for the analysis of ... U and ""Th radionuclides in
the marine environmental samples by alpha spectrometry techniques; and 2)
determination of 9(Sr, 137CS, 29,110pU, U and Th radionuclides concentration in the
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samples collected at three selected sites of Vietnam's sea (Nha Trang, Binh Thuan and
Vung Tau). The acquisition of te data on the present levels of key radioactive pollutants
in the Vietnam Sea will be very useful in assessing the impact of their additional
contributions to marine environment in the future.

TYPICAL RESULTS AND DISCUSSIONS

We can summarize te ypical output fom te poject ae:

- To establish standard procedures for te determination of 2"U and 2"Th
radionuclides concentration in marine'environmental samples.

- To cquire bseline dta for main radionuclides concentration in marine
environmental materials water, sediment and biota) collected fom suitable
key coastal locations of Vietnam.

1. Establishment of standard procedures for the determination of ... U and
2"Th radionuclides concentration in marine environmental samples

IJ. Analyticalprocedures

0 Total dissolution by concentrated acids

Radlochernical separation and purification of Uranium (114U 2U, and ... U)
isotopes and Thorium ( 232 Th , 23(Th and 22'Th) isotopes have been done in sediment and
seaweed samples. A suitable amount 5-10 g) of dry solid sample is ground and ashed at
550 'C for 24 hours in the electric furnace, and a known amount of radiochernical yield
determinants 22"Th and 212 U ae added. Samples ae leached in 2M HN03 for 3 hours to
avoid Vigorous eactions and evaporated to a paste. 50ml of concentrated HF are added
to samples, heated for 4 ours and evaporated to a paste. Tis pocedure is epeated.
And te sample is evaporated to dryness. Afterwards, 50ml of concentrated HCI are'
added to te samples with 2 g of boric acid to remove any fluoride, and the sample is
evaporated to dyness. 50ml of IOM HCI are added to re-dissolve the sample and
followed by the purification pocedure with anion exchange column chromatography.

0 The separation and prification of Thorium

The samples (IOM 1CI) are passing throug a Dowex I-X8 100-200 mesh, C-)
anion exchange column (10 mm diameter x 120 mm long) with the flow rate Iml/min.
The columns ae washed with 50 ml of 10M HCI. Thorium are not retained by the resin
in IOM HC1. uranium are retained in IOM HCI and are eluted with 100 ml of .01M
HCI. Te eluates are evaporated to dyness (B).

The sample solution contains Th ae evaporated to dyness. Te residue is
dissolved in 8M HNO3 and passed through a Dowex -X8 100-200 mesh, CI-) anion
exchange column (10 mm diameter x 120 mm long). The columns are washed with 100
ml of M HNO3. Th is retained in 8M HN03 column. Thorium is eluted with 100 ml of
IOM HCI. The thorium eluate is evaporated to dryness. Second purification step for Th
may need by the same anion exchange column. The Th residue -is prepared for alpha
spectrometry after peparation by electrodeposition.

The separation andpitrification ofUranium

The esidue (B) is dissolved in 3 ml of conc. HNO, and evaporated to dyness,
then dissolved in IO ml of M HN03 and passed through an Dowex A8 100-200 mesh,
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CI-) anion exchange column (10 mm diameter x 70 mm long) with the flow I-ate
Iml/min. Te columns are washed with 10 ml of M HN03' Uranium is eluted with 100
ml of M HNO., The Uranium eluate is evaporated to dryness. The residue is dissolved
in IO ml of conc. HCI and ten evaporated to dryness. The residue is dissolved in 40 ml
of 9M HCI, transfer the sample solution to a 100 ml separate funnel. 15ml of Di-iso
propyl ether is added funnel and shake for 30 seconds to remove Fe from the solution.
After separation of phases, the aqueous (lower) phase including uranium is transferred
to a beaker. Evaporate to dryness. Add 3ml of Conc. HCl and then evaporate to dyness.
The U esidue is prepared for alpha spectrometry fter peparation by eectrodeposition.

0 Electrodeposillon

Add lml of 03 M Na2SO4, evaporate to dryness. Ten, adding 100�d of Conc.
H2SO4, heating until the sample is dissolved and with fumes appear. Add 4ml of H20

and 4 drops of 04 Thymol blue, adjust pH to 2 with NH40H. Transfer the sample to the
electrodeposition cell (mounted with a stainless steel disc). Rinse the beaker with 5m of
1% H2SO, and adjust pH to 21-2.4 with NHOH. Set a Pt electrode to the
electrodeposition cell. Adjust the anode distance to the disc to about 3mm. Electroplate
at I A for Ih. At te end of electrolysis, add Iml of Conc. NH40H and switch off the
current after minute. Dismount te cell. Wash the disc with distilled water and
acetone. Dry the disc by heating it gently. The sample is now ready for alpha
spectrometry.

0 Calculation of Th and U activity

Activity of Th and U are calculated by formulating:

SI

A ts - AC

S2 B2 V

t tS b

2 2 2 2 2 2
SI b +B ItS S2 tb +B 2tS O-A, O_V

C A =Ax - + )2 + - +
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Where: A - Activity of Th and U, Bq/kg.

cr - Standard deviation of Th or U activity, Bq/kg.

SI Sample counting at te peaks of Th or U, counts.

S2 Tracer counting at the peaks of 22'Th or 212U, counts.

BI Background counting at the peaks of Th or U, counts.

B2 -Background counting at the peaks of 229Th or 212U, counts.

t - Sample counting time, sec.

tb - Background counting time, sec.
of 22 2'12U,A,; - Tracer activity 9Th or Bq.
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CA, -Activity standard deviation of ... Th or 112 U, Bq.

V - Weight of sample, kg.

2.2. Acquirement of baseline data for main radionuclides concentration in
marine environmental materials

The baseline data for main radionuclides concentration in marine
environmental materials water, sediment and biota) collected from suitable key coastal
locations (Nha Trang, Khanh Hoa, 12"15N,109"13E; Phan Thiet, Binh Thuan,
10"54N,108"19E ad Vung Tau, Ba Ria-Vung Tad, 10"14N,107"06E ae given in tab .

CONCLUSIONS

- Establishment of standard procedures for the simultaneous determination of
U and Th isotopes 211U, 235u, 238u, 229Th, 23"Th and 232Th) in marine sediment

and biota samples with high chemical yield 95% fr sediment and 98% for
biota), detection limits about 0009 Bq/kg for sediment and 0003 Bq/kg wet
for biota samples, simply and economy.

- About obtained 450 data on the main radionuclides concentration in Marine
water, sediment and biota samples collected from 3 coastal locations of
Vietnam could be suitable to insert into the data bank of the Country and the
Region.

- The related studies should last for a longer time to obtain a poper database
and map on levels of Marine environmental key adionuclides for the use in
assessing dose, transboundary movement and additional inputs of the above
mentioned pollutant in the future.
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Table 1. Radionuclide concentrations of marine samples in some Vietnam' typical sea regions 2001-2002)

Locations Sample Concentration range*

U Th 90sr 137 Cs 239.240pU

Sea water 21.40 34.50 0.42 2.00 1.08 -, 223 1.312 2354 0.002 0.006

Sediment 19.44 77.03 22.84 51.98 0.1 + 041 0.387 2013 0.310 0.683

Nha Trang Gulfweed 1.29 2.27 2.63 4.71 0.04 007 0.023 0.326 0.0021 0.0031

Kingfish 0.14 0.47 0.19 0.23 nd 0.366 1.254 nd

Oyster 0.31 19.53 0.22 0.75 0.05 0.08 0.078 0.678 nd -- 00060

Sea water 31.14 54.56 0.32 2.66 1.17 1.66 0.906 1.742 0.004 -- 0006

Sediment 5.69 31.38 3.95 31.71 0.09 0.16 nd - 0973 0.012 0.484

Binh Thuan Gulfweed 4.14 5.84 5.91 6.66 0.03 0.04 0.026 0.091 - 0.0020 0.0025

Kingfish 0.12 3.63 0.17 0.81 nd 0.256 1.180 nd

Oyster 0.12 22.62 0.83 0.96 0.03 0.05 0.053 0.585 0.0021 0.0024

Sea water 29.36 -- 936 0.23 2.30 0.91 1.38 0.785 2.005 0.002 0.007

Sediment 20.95 38.67 16.13 35.24 0.11 0.15 0.333 1.091 0 176 0.544

Vung Tau Gulfweed 1.09 4.12 2.77 4.06 0.04 0.06 0. I 0.019 0.0020 0.0024

Kingfish 0 19 0.32 0.12 0.17 nd 0.272 1.856 nd

Oyster 0.27 0.96 1.10 2.59 0.04 007 0.061 + 0.555 0.0009 -- 00042

Unit: Water (Bq /M3); sediment (Bq/kg dry); biota (Bq/kg fresh).


