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Table. Concentration of radon in the air of a buildings

Clay and unburnt bricks
Type A

Floor lewel

1

1

1

1
1

Cellar

Bq/m3

23-45

35-65

96-183

180-404

350-520

1040-1850

Slag and burnt bricks
TypeB

Floor lewel

3-story houses

1

2

3

Cottage

1

2

Bq/m1

Hall 97-160
Bathroom 131-258

35-62

33-53

Bathroom 200-306
Hall 80 - 220

46-65

Concrete-wall
TypeC

Floor lewel

1

2

3

3, kitchen

4

6

7

8

Bq/mJ

25-67

40-57

16-33

67-120
40-50

28-46

25-45

30-42

A wide range of radon levels was fixed in a number of detached houses ranging from 96 to
520 Bq/m3 which differ from one another by construction types, including ventilation systems.
The radon level in multistory houses to be in the range of 16 - 97 Bq/m3. Thus, the radon level
indoor depend on many factors like the building materials, the meteorological conditions, the
presence of uranium and radium in soil and the social habits of the population.
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ENVIRONMENTAL APPLICATION OF XRF, ICP-AES
AND INAA ON BIOLOGICAL MATRIX

Dogangiin A., Tuncel S., Zararsiz A.
Nuclear Research and Training Center, Ankara, Turkey

It is very important to determine trace quantities of metals in different matrices with high
accuracy since the metals are used as markers for different sources in air pollution studies.

In this study, the analytical capabilities of XRF, ICP-AES and INM techniques on a
biological matrix namely lichens, which are widely used as biomonitoring organisms for the
pollutants mapping in the atmosphere, were tested.

Lichen samples were collected in Aegean Region of Turkey where pollution is an
important issue. 9 elements were determined by XRF, 14 elements by ICP-AES and 13
elements by INM. Quality assurance was achieved using lichen SRM (IAEA-336) and
Orchard leaves SRM (NIST- 1571). Produced data are subjected to statistical tests, like t-test,
Q-test in order to determine the accuracy and precision of each technique.
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A recommendation list of the proper analytical technique is obtained for determination of
each specific element considering analytical capabilities of ICP-AES, XRF and INM. As a
result we can recommend that the first choice for Cd, Cu, Mg is ICP-AES, for In, K, Rb is
IN A A, for Br is XRF, if the concentrations are not close to the detection limit of XRF. For V,
Cr, AI, Na, Fe ICP-AES and INM are both well, for Pb ICP-AES and XRF are both well, if
the concentrations are not close to the detection limit of XRF, for Mn and Ca INM, XRF and
ICP-AES are all give similar results for this type of biological matrix.
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'institute of Nuclear Physics, Tashkent, Uzbekistan
2 Institute of Microbiology, Tashkent, Uzbekistan

The capacity of microorganisms to accumulate metal ions can be used for the extraction of
metals from technological solutions. The aim of this INAA study is to investigate the
extraction U from technological solutions by different microorganisms- actinomycetcs,
Aspergillus niger and Acremonium splO cultures and to search more effective biosorbents of
U among them. INAA is more available and cheap method for us also it has high enough
sensitivity and allows to avoid exposing the bacteria to radioactive metals. Atomic absorptive
analyzer is more suitable for the determination of impurities in solutions, but it is expensive
and not available for us.

Biomasses of microorganisms (1 g of each) were tested for their U sorption capacity from
a technological solution of U-production, containing 71.1 mg/1 ions U (initial solution diluted
10 times). The interaction between biomass and solutions lasted for 15 min. The flask with
the solution was placed on a horizontal shaker (180 rpm) for 15 min and was then centrifuged.
Then the amount U not sorted by the microorganisms was measured from the over-
sedimentary solution (decantation). After sorption, 0.1 ml aliquots of the decantation were
dropped on strips of ash free filter paper. The strips (samples) were dried, wrapped in the
aluminum packets and placed in a container for irradiation in nuclear reactor. The U samples
were irradiated for 5 at the fission neutron flux density of 5.3-1013 cm 'V . The U content was
calculated from the gamma-line (228.2 keV, 277.8 keV) intensities of radionuclide 239Np
Uncertainty the U determining (relative standard deviation) was 2-3 %. Is shown, that the
most effective sorbents of U from technological solutions are some strains of actinomycetes
(98,0%) and microscopical fungus Acremonium splO (98, 3%).The optimal temperature
solution was from of 23.5° to 42.0 ° and optimal pH was 8,3.
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