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Determination of "'I in Water Environment by § Counting Method

PENG An-guo',ZHOU Peng’,XIAO Jing-shui' ,ZHAO Li’,ZHAO Zhi-wei'
(1. School of Nuclear Resources and Nuclear Fuel Engineering, University of South China,
Hengyang , Hunan 421001 , China;2. South China Sea Environment Monitoring Center, State
Oceanic , Administration People’s Republic of China,Guangzhou , Guangdong 510300, China)

Abstract: "'l is a very important nuclide applied in nuclear medicine ;also it is one of the
most important fission nuclides released from nuclear leak accidents,so accurate determi-
nation of "' is very important for environment protection. First, we described B counting
method in detail for 'I in different water environment ; Second , we determined "*'I in ocean
water and radioactive waste water by this method. The experimental results showed that 1)
The full chemical recovery rates of iodine varied from 85.39% to 94.47% and the average
is 90.90% ;2) The volume activities of 'l in four parallel samples of ocean water were
0.673 4 ~0.735 1 Bq/m’, while in radioactive waste water, the volume activities of "'l
were 16.80 ~17.43 Bq/m’ ;the results of parallel sample determination suggested that re-
producibility was good for this method.
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RN 0.001 g3 RN 1 000 g5 FRELR TN
¢ =110 mm, = FAFERLAF-E 0 B A < 1.5 s.
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AYGRIG T, R 20 SRR IR /K | 52
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MK 3 7K 4 K 1 JEAK 2 oK 3 K 47 B
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BRI 1L U S, B TR, FE KRR
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Table 1 The full chemical recovery rates of 'I criterion

BB 1 2 3 4 5 6 7
JEI/ mL 0.25 0.25 0.25 0.25 0.25 0.25 0.25
A/ mL 0.50 1.00 1.50 2.00 2.50 3.00 3.50
Agl FE it m,/mg 8.70 18.20 27.62 36.39 45.56 54.52 64.61
WP UG m, /mg 5.00 10. 00 15.00 20.00 25.00 30.00 35.00
I Vi, 94.07 98. 40 99.51 98.36 98.50 98.24 99.78
Yis FHIMHE 98.12
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Table 2 The results of self absorption efficiency of ' criterion

i T 2RI 2. DL AR AL & Ak
P, AR ER TR i D55 52 B D R AR bR 2 il
Wb S (18] 1) I hpnifEth Zr e

75 1 2 3 4 5 6 7
Agl EH m,/mg 8.702 18.204 27.615 36.394 45.557 54.524 64. 609
Agl TR/ (g » em™2)  0.00277  0.00579  0.00879  0.0116 0.014 5 0.017 4 0.020 6
A RIBCR & 0.978 9 0.934 1 0.889 6 0.847 9 0.804 8 0.761 8 0.714 3
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Fig.1 The relation between self absorption ﬁ{it(z) AT AR S AR R L A ,225%5']/\
efficiency and mass thickness 3.
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Table 3 The full chemical recovery rates and volume activities of "*'I in water environment samples
F o5 K1 K 2 K3 K 4 K1 K 2 %K 3 K 4
KB V/ m’ 0.050 0.050 0.050 0.050 0.050 0.050 0.050 0.050
B HITR L m, /g 0.0200 0.0200 0.0200 0.0200 0.0200 0.0200 0.0200 0.0200
Agl I E &L m,/mg 0.0320 0.0327 0.0354 0.0346 0.0348 0.0339 0.0340 0.0351
FEE/ (g -cm™?) 0.0102 0.0104 0.0113 0.0110 0.0111 0.0108 0.0108 0.0112
PSR Y/ % 85.39 87.26 94.47 92.33 92.87 90. 46 90.73 93.67
YA Y/ % 90. 90
IR n/eps 0.0055 0.0059 0.0061 0.0064 0.1470 0.1492 0.1462 0.1520
PRI /% 24.0 24.0 24.0 24.0 24.0 24.0 24.0 24.0
B[] 3 AR [R5 f 0.9174 0.9174 0.9174 0.9174 0.9174 0.9174 0.9174 0.917 4
AR & 0.8688 0.8655 0.8527 0.8565 0.8556 0.8598 0.8594 0.8542
WFRUWIERE A/ (Bg-m™)  0.6734  0.7096  0.6879  0.7351 16. 80 17.43 17.03 17.26
¥ A/(Bq - m™) 0.7015 17.13
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1) R UEDEAE i i R A2 RIS R 94. 07 %
~99.78% ,F-YIME K 98. 12% , 7K R 5 v %
IKFE S R A2 RISy 85.39% ~94.47%
SEIE R 90. 90% , BEAR T ARl TEAE i, X E 2R
TR ZERAFIAE T 0.05 m*, fEAL 40 B it
B R SR | b2 MICR R .

2) bRUETEAE S B B R ICROCR S R R R
BRI TN y = - 14.84x +1.02(R* =

0.933 6) , FHOCHAR LT

3) MEAKRE S Y 4 A AT AR AR LI B oy
0.673 4 ~0.735 1 Bq/m’ , S R KRR i ) R R
FLI B2 16. 80 ~ 17.43 Bq/m’ , /S [A] /K FRAE AL
A M 1, B AR A, U I T 1 A
W0 7 AN TR B KRR 2 DI SE T AT 9.
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