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Table 1 Grade standard of radioactive enviraonmental quality from Q values

0, s E & 8RR 0. TR
ioactive food quality Radioactive air quality

<0.05 e Very good <0.04 i* Very good

0.05—0.10 B Good 0.04—0.08 B Good

0.11—0.50 [ME  Pretty good 0.081—0.40 WH  Pretty good

0.51—1.00 = Poor 0.41—0.80 = Poor

1.01—2.00 iR# Very poor 0.81—1.60 % Very poor

>2.00 | j& Dangerous >1.60 /& Dangerous
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Table 2 Concentrations of radionuclides and quality index in lettuce leaves
" in Xi’an area following the Chernobyl accident

% OE 5 7Kk ¥ (Ba/ke) AR 7 2 (Ba/kg) ™ _
Radionuclides Contamination levels Intake limited levels xien
H1le 0.30+0.13 7.2%x10° 4.2%x107°
e | 13.764+0 .26 1.3x10* 0.106
"Be 3.2 £0.8 2.0x10° 1.6x107¢
149Ba 0.304+0.37 2.7Tx 108 1.1x107¢
14a 0.50+0.15 3.0x10° 1.7>30™
15Ry 1.91+40.12 8.5x 10° 2.25x107*
¥4Cg 0.2140.09 3.1x10t 6.8x10™*
WICs 0.77+0.10 4.6x10* 1.7x107*
SZr 0.144+0.13 6.8x10° 2.1x10°*
*Nb 0.124+0.10 1.0%x10* 1.2x10°°
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Table 3 Concentration of radionuclides and quality index in air in
Xi’an area following the Crernobyl aceident

B F SRR (mBa/m?) % AR B (Bg/m®)M "
Radionuclides Contamination levels Inhale limited levels xiga
Ce 2.6+3.0 [ 2151 1.24x107*
2Np 41420 8 .4x10¢ 4.883x107*
B | 8.1+2.2 2.8x1¢° 2.89x10°*
My 120.6+4.4 1.6x10? 7.54x107*
"Be 24+17 6.4x10° 3.75%107°
MiBa 1549 4.4x 104 3.6Tx107*
™y 12 6+4.1 1.1x102 3.0Tx 1078
1%Ru 52410 2.3x10? 2.24x 107
1%Rh 51410 4.0 1.28x107?
134Cg 10.7+1.9 3.8x 10 2.82x10*
13:Cs 3.6+1.7 2.4x10¢ 1.50x107®
1¥Cg 22.242.6 5.5x 10 4.04x10™
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Table 4 Comparison of the radioactive air quality in Xi’an area with that
in other areas following the Chernobyl accident

ﬁ{ ? E ?[1] jt §[5] % m[ﬂ] 7k‘ ?i}['/] /‘g ,}Hlﬂ\
Radionuclides Xi'an Beijing Jinan Shanghai Fuzhou
1] (mBq/m’) 120.6 96.2 286.1 68 .2 19.4
132y (mBq/m®) 8.1 92.5x10° 39 .4 3.44 1.09
14Cs(mBg/m®) 10.7 12.2 25.5 © 8.88 3.80
1Cs(mBg/m®) 22.2 13.7 51.9 16 .2 6.59

0.(x107%) L 6.56 61.0 \ 25.2 [ 2.78 | 0.424
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Table 5 Comparison of the radiocactive vegetable quality in Xi’an area with
that 1n other areas following the Cherncbyl accident

% 3 i it E 1w
Radionuclides Xi'an Beijing Shanghai
191(Bg/kg) 13.8 65.5 10.2
1ICs(Bg/ke) 0.77 4.85 0 .48
134Cs(Bq/kg) 0.21 2.62 0.14
195Ru(Bq/kg) 1.01 6.00 0.35

0:(x107%) 346 | 35.8 2.20

=, R DA
/RS AR WSO B KR, BR T N B 4k SR B AR R AT Y ST



718 2 53 ¥/ ‘ g1

TE ST B P2y, BEABEMEAEXZENR.,
1. REEREEYRAESEAEERBEERARSNE

D) £atid. ARAEREGTFHAXNES T EANETS T LEEEE Y, %@
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Hyo,r=(1.52x107*« Ecjy « f » o) /m (Sv) ®)

A, Eor 3 BT fEHCRIR P A MAEE, BN Ep=0.23MeV, 2| E.;=0.19MeV; f X
BAKAR BTN FRBEHGH, BA =035 | fi=0.23; m HPREHER, BA
my=208, 4L m,=1.88; g FAREA MIHEE B, HO)RE,

BABA: Hso r5.=5.244x 1077, (Sv) 4
AN : Hso,re=4.021x107"gy (SV) (5)
BILEAN: Hs,rye=4.81x10"% (Sv) (6)
BILBA: Hso,ri=3.69 % 107°¢,(Sv) %)

BB ILTH SRR A URE 0.7 LIRAN 0.25 L RABRES RN 20m°, 5 18
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Table 6 Committed dose equivalent on thyrcid and on body due to 1.
intake for residents in Xi’an.

27 (=]

Eﬁi/ironiientaﬁsamp?gs Gu(Bq) ‘ Hs,,(uSy) He,.(#Sy)

12 Baby: 495 Milk 6.13% 29.5 0.885

& A Grown-up: M3 Leafy vegetables 170.84 89.6 2 .69

2%, Air 44 .07 17.7 { 0.531

£ Milk 2.19% 1.15 i 0.035

Bk Weihe River water ) 5.23% 2.74 6.082

RAZIt  Adult total 22243 111.2 3.34

& F7 2 Y & (man-Sy)
Collectilve dose equivalent 619 18.6

* MR ECRRLO 1 The data are from Ref. [ 9]
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Table 7 Committed dose equivalent on body and collective dose equivalent
due to radionuclides intake for grown-up in Xi‘an

Ifé . # wA_a* (Bq) B ¢*Ba) Hy o(uSY) e tkH g9 (man-Sv)
adionuclides Intake Inhale 4 Collective Hpg,s,
1y 206 .4 12 .4 3.62 20.1
H1Ce 4.5 1.56 0.0067 0.037
e / 4.72 0.6099 0.055
1521 / 4.86 0.00044 0.0024
1o0pa 4.5 10.8 0.0208 0.115
“'La 7.5 7.56 0.0227 0.126
1"Ru 28.7 30.9 0.0859 0.476
1Ry / 30.6 3.67 20.3
¥Cs 11.6 13.3 0.278 1.54
1%Cs 3.15 6.42 0.146 0.811
1%6Cg / 2.16 0.0043 0.024
BZr 2.1 / 0.0019 0.011
ENb 1.8 / 0.0011 0.006
**Np / 23.6 0.0131 0.673
B rotal| 210.3 210.7 7.88 13.1

* 8 ARMRKERMAZIIBHAUBHEESER

Table 8 Estimaled results of external exposure for residents in Xi’an

Boog | BRESRIEEB/m) & SHEEMET Sv/a By/m)) Es R (isv| FETEIE
Radionuclides arth surface total Whole body dose transform Annual dose Collective dose
contamination levels factor equivalent equivalent
*Mo~**mTg 1.21 9.05x 10" 0.0110 0.0203
WiCe144py 2.66 1.82x10° 0.00483 0.0089
11Ce 2 50 2.57x10-3 0.00644 0.0119
13Np 9.60 5.76 x 10~ 0.0553 0.102
132 e 152 6.35 7.28x10° 0.462 0.852
1y 2.6 1.21x107 0.322 0.594
19Ba 11.3 4.62x10° 0.0523 0.0965
La 9.63 6.21 %10 0.604 1.11
SRy 60.4 1.44% 107 0.869 1.60
1R y~1%Rh 16.2 6.08 %10~ 0.0936 0.182
134Cs 13.5 1.97 x 1073 0.266 0.491
1550 169 3.24%1072 0.0546 0.101
wCs 28.8 1.75 x10-2 0.503 0.928
7t 0.909 2.12x 10 0.0193 0.0356
»Nb 1.87 2.40x 102 0.0451 0.0832
1255 1.74 1.30x 107 0.0226 0.0417
e 5 .
B oo 195.0 0.3197 3.396 6.26
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Environmental impact of Chernobyl accident on
Xi’an area and health evaluation
Pang Jufeng Zheng Guifang Wang Liang Liu Qingbiao

Wu Rong Yan Fuxing Hou Xiaofeng
(Shaanxi provincial Institute of preventive Medicine Research)

Abstract

After Chernobyl nuclear reactor accident, by using an Ge(Li) anti-Compton gamma-
ray spectrometer, we analyzed fallout, aerosol and lettuce leaves in Xi’an area, and khew
the contamination levels by radionuclides. On the basis of the data and making use of
some models of evaluation, we evaluated the environmental quality in Xi’an area and
compared it with that in other areas in China following the accident. The radiation
hazard to the public in Xi’an area was discussed and health evaluation was made.

Keywords, Chernobyl accident Ge (Li) anti~Compton gamma-Tay Spectrome-

try Concentration of radionuclides Environmental quality

Health evaluation
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