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Fig.1 Terrestrial pathways of radionuclide transfer and dose to human
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Tab.l Transfer coefficients of radionuclides in food chain

Py [ mBq-a‘kg' / Bq-m? ) Py nSv-Bq!

“Sr 3.8 28

B1Cs 8.4 13
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Tab.2 Daily food consumption and dierary composition for Chinese reference man and for reference man of Zhejiang province
226.7 417.1 37.1 472
178.7 30.2 8.9 4.7
345 7.0 4.0 6.3
439.9 4543 8.9 17.7
86.6 55.8 58.9 75.9
33 7.4 224 14.2
7.9 17.6 7.1 11.8
11.2 25.0 29.5 26.0
102.0 107.6 512.1 512.1
208.3 160.9 1.8 39
9.7 347 4.7 6.6
320.0 303.2 13.9 13.8
49.2 57.9 12.6 14.4
3.1 6.6 26.5 28.2
523 64.5 7.1 7.1
523 8.3 11.5 12.1
16.0 16.0
27.5 61.5
nSv/Bq.
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kg/a, 1992~2005
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Tab.3 Bioaccumulation factor of “’Cs and *Sr
L/kg L/kg L/kg
BCs 2000 100 30
“Sr 60 2 2
4 . ¥Cs WSy o
Tab.4 Concentration of ¥’Cs and *Sr in soils food and freshwater
s Sy
| !
By/ke 1992~2004 467 1.9~4.4 33
Bq/kg 1993~2004 43 0.02~0.41 0.12 43 0.01~0.19 0.07
Bq/kg 1992~2004 75 0.01~0.17 0.05 73 0.07~0.91 0.28
Bq/kg 1992~2004 22 0.08~0.80 0.51 22 047~11.2 3.7
Bq/kg 1992~2004 15 0.02~0.17 0.08 5 0.013~0.150 0.06
Bq/kg 1998~2005 8 0.01~0.07 0.03 5 0.06~0.20 0.11
Bq/kg 1993~2005 13 0.01~0.14 0.05 13 0.054~0.228 0.13
Bq/kg 1996~2005 14 0.01~0.08 0.03 7 1.02~2.70 1.80
Bq/L 1992~2005 22 0.009~0.045 0.02 5 0.007~0.043 0.03
mBq/L 1997~2003 15 0.2~0.8 0.3 15 0.60~7.40 3.5
mBq/L) 1992~2004 03 4.4
mBq/L) 1992~2004 56 0.6~1.1 0.7 57 1.9~16.5 54
1 o
3.2 5
1 8
2 4 B1Cs 27.3 Bq
3.4.5 N 18.0 Bq *Sr
88.4 Bq 60.3 Bq.
— — N 2
BCs  *Sr . BCs
0.36 pSv 0.23
5. 6. 7. wSv “Sr 2.5 uSv
3.2.1 1.7 uSv,
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3 B1Cs 6,
%Sr."'Cs 6
QOSI. 137CS 137CS
¥Cs 42.0%
67.4% 20.2% 22.6%
02%, “Sr 3.0% 17.8%
45.7% 351%
0.1%, o
B1Cs 323
55.4% 31.6%
04%.  *Sr B1Cs P Sr
52.7% 29.9%
0.3%. o
4 "Sr 2.5 BCs  "Sr
LSV MCs 0.36 pSY . .
322 N
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Tab.5 Annual intake and committed effective doses of 'Cs *Sr in single polluted food and drinking water

BCs *Sr
Bq) M Sv % Bq) M Sv % Bq) M Sv % Bq) M Sv %
183 0.24 674 9.9 0.13 55.4 10.7 0.3 12.1 5.8 0.16 9.6
5.5 0.07 20.2 5.7 0.07 31.6 31.0 0.9 35.1 31.7 0.9 52.7
1.2 0.02 4.4 1.1 0.01 6.0 1.0 0.03 1.2 0.8 0.02 1.4
0.1 0.001 0.2 0.1 0.001 0.5 0.2 0.01 0.2 0.4 0.01 0.6
1.1 0.01 4.1 0.5 0.007 2.8 2.9 0.08 33 1.3 0.04 2.1
0.7 0.01 2.5 0.3 0.004 1.7 40.4 1.1 45.7 18.0 0.5 29.9
0.1 0.001 0.2 0.1 0.001 0.6 0.09 0.003 0.1 0.16 0.005 0.3
0.2 0.002 0.7 0.2 0.002 1.0 1.4 0.04 1.5 1.4 0.04 2.3
0.1 0.001 0.3 0.1 0.001 0.4 0.7 0.02 0.8 0.7 0.02 1.1

273 0.36 100 18.0 0.23 100 88.4 2.5 100 60.3 1.7 100
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Tab.6  Annual intake and annual committed effective dose of *'Cs and relative contribution of various terrestrial food chains

Bq) W Sv % Bq) W Sv %
425.7 5.5 42.0 229.0 3.0 22.6
30.8 0.4 3.0 181.0 2.4 17.8
7.1 0.09 0.7 35.0 0.5 34
56.9 0.7 5.6 88.0 1.1 8.6
7.6 0.1 0.8 33 0.04 0.3
18.0 0.2 1.8 8.0 0.1 0.8
110.0 1.4 10.8 103.0 1.3 10.1
164.0 2.1 16.2 211.0 2.7 20.7
17.7 0.2 1.8 9.8 0.1 1.0
59.1 0.8 5.8 49.8 0.6 4.9
6.7 0.09 0.7 3.1 0.04 0.3
48.2 0.6 4.8 37.5 0.5 3.7
4.8 0.06 0.5 9.0 0.1 0.9
6.4 0.08 0.6 4.0 0.05 0.4
18.1 0.23 1.8 9.0 0.12 0.9

8.2 0.11 0.8 15.1 0.2 1.5
16.3 0.2 1.6 16.2 0.2 1.6
6.7 0.09 0.7 4.8 0.06 0.5
1012.0 13.0 100 1017.0 13.1 100

1 51Cs YCs B1Cs
n 2 100 kg/m? © .
7 ¥Cs . "Sr N

Tab.7 Annual intake and annual average committed effective dose of ¥’Cs

“Sr and relative contribution of various aquatic food chains

YCs *Sr
Bq) wSv % Bq) wSv % Bq) wSv % Bq) wSv %
13.5 0.18 85.7 6.0 0.08 86.0 5.9 0.17 89.4 2.7 0.08 93.0
1.6 0.02 9.5 0.7 0.01 10.8 0.24 0.01 53 0.11 0.003 3.5
0.5 0.01 4.8 0.2 0.003 3.2 0.25 0.01 5.3 0.11 0.003 35

15.6 0.2 100 6.9 0.09 100 6.4 0.2 100 29 0.09 100
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RESEARCH ON DETERMINING THE MEASUREMENT
EFFICIENCY OF HPGe y SPECTROMETER BY USING THE
DECAY PRODUCTS OF **Th AND **Ra IN SOIL SAMPLES

Yang Yifang Wang Yuexing Wang Haijun Wang Zhentao Li Kexian

The Naval Medical Research Institute Shanghai 200433

Abstract In the study on the measurement of radioactivity in soil by using the relativity of the
emissivity of gamma photons when **Th decay series “*Ra and its short-life daughter which naturally
exist in soil are both balanced we first establish relative efficiency calibration curves for gamma
photons of different energy with HPGe y  spectrometer. Then by using the emissivity of the photon of “K
in KClI we determine the measurement efficiency of spectrometer for the 1.460 MeVy photon and thus
obtain the efficiency calibration of HPGe y spectrometer. Compared with the results provided by
Radiation Metrology Center of China National Nuclear Company who measured the same samples our
results are consistent with theirs well.

Key Words: HPGey Spectrometer Efficiency Calibration Relative Efficiency **Th *Ra “K
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INTAKE ESTIMATION AND DOSE ASSESSMENT
OF *Sr, “Cs AROUND QNPP BASE

Liu Cuihong'? Zhang Lei' Guo Qiuju'

1. Department of Technology Physics School of Physics Peking University Beijing 100871
2. Navy Unit 92609 Beijing 100077

Abstract *Sr and "'Cs are important radionuclides in environmental investigation related to nuclear
power stations. A mode of intake estimation and dose assessment via various food chains is made in this
paper. Based on daily food consumption and dietary composition for Chinese reference man and for man
of Zhejiang province and the concentration of *'Cs and *Sr around QNPP Base the intake estimation
and dose of *Sr and "¥’Cs around QNPP Base are calculated. It shows that the main food sources of intake
of ®Sr and "'Cs are rice vegetable and aquatic product. Also the public average annual committed
effective dose of *Sr 2.5 wSv is obviously higher than the contribution of dose of the *'Cs 0.36 pSv .
A practical estimation method was made by taking QNPP Base as an example in this paper while no

background change occurs after its commercial operation.

Key Words: Around QNPP 'Base’ Public 'Internal Exposure ~“Annuai Intake ‘Committed Effective Dose  “St’ *'Cs



