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ICP - MS 11
(DL) 0.002 ~0.046 pg/L 91.4% ~118.8% .
10.07pg/L ( ~0.97 pg/L); :0.54 pg/L(0.45~0.76 pg/L); :2736.06 pg/L(610.

80 ~7174.71 pg/L); :11.30 pg/L(2.60 ~24.02 pg/L); :480.07 wg/L(129.79 ~1275.89 pg/L); :124.57 pg/L
(13.63 ~501.21 pg/L); :31.10 pg/L(3.85~235.04 ug/L); :16.35 pug/L(1.64 ~82.64 pg/L); :0.82 ug/L
( ~3.41 pg/L);  :0.34 pg/L( ~1.87 pg/L);  :1.23 pg/L( ~8.28 ng/L) o
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Determination of Urine Samples in the Vicinity of Qinshan Nuclear Power Plants by ICP — MS. TIAN Qing JI Yan - qin
HUANG Wei YING Liang — liang XUAN Zhi - qiang LI Xin — xing YU Shun - fei FAN Yao — hua SU Xu. Institute for
Radiological Protection China CDC Beijing 100088 China

[Abstract] Objective To obtain the basic data of the trace elements in urines of the residents in the vicinity of Qins—

han nuclear power plants. Methods The urine samples of 35 healthy adults who were long — term residents in the vicinity of

nuclear power plants were collected in ZheJiang province. Inductively coupled plasma mass speetrometry ( ICP — MS) was ap—
plied to the determination of U Th Rb Cs Sr As Pb Ba Co Tl and Cd by using Bi and In as internal standard. Instru—

mental operating parameters were optimized. The detection limit range was 0.002 ~0.046pug/L. The recovery range was 91.
4% —18.8% . It indicated that the method was accurate. Results The resulis show as followed: U:0.07pg/L ( <DL ~0.97
ng/L); Th:0.54pmg/L (0.45 ~0.76g/L) ; Rb:2736.06wg/L (610.80 ~7174.71ug/L) ; Cs:11.30ug/L (2.60 ~24.02
wg/L) ; Sr:480.07 wg/L (129.79 ~1275.89pug/L) ; As:124.57pg/L ( 13.63 ~501.21pg/L) ; Pb:31. 10pg/L (3.85 ~
235.04 pg/L); Ba:16.35 wg/L (1.64 ~82.64 ug/L); Co:0.82 pg/L ( <DL ~3.41 pg/L);T:0.34 pg/L ( <DL ~1.

87 wg/L); Cd:1.23 pg/L ( <DL ~8.28 ug/L) . Conclusion The results of this study were higher than the results for Chi-

nese adult men.
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. 3 mlIHNO, 4 <10km 10 ~20km 20 ~30km
150°C 10 h . 11 .
15ml . Iml 4 11 (pe/L)
10ml <10km 10 ~20km 20 ~30km
Tpg/L : . n=17 n=12 n=6
1'40. - 6.0 u] /m?r'lgir‘; /m‘“l 00 W Rb  2881.11 +1638.49 2469.20 +1224.69 2927.47 +1187.17
Cs  12.54£4.90 9.70 +4.79 11.48 +3.87
s ’ Tl 0.37 +0.45 0.31+0.49 0.35+0.21
U 0.03 +0.04 0.07 £0.12 0.19£0.39
, _ Co 0.83+1.10 0.83+0.99 0.76 £0.76
; ’ 1%’ 0 Sr 484.55+287.88  480.12278.61  468.02 =181.50
3 : cd 1.19+1.12 0.98+1.10 1.81+3.19
Ba  12.50%6.07 20.66 £20. 65 17.31 £24.10
5 ] o1 As  107.08£70.08  93.51+74.16  238.53 £207.90
4% ~118.8% ) Th 0.51 +0.07 0.54 £0.07 0.63 £0.11
) Pb 19.93:18.18 31.13£29.52  60.83 +86.13
23 12
5.
(ng/L) (%) (ng/L) (%) s " (/)
As 0.024 118.8 Co 0.010 107.7
Cs 0.003 101.7 U 0.002 100.5 n=23 n=12
Rb 0.008 98.0 - 0.002 101.7 Rb 2850.91 +1537. 50 2383.31 £1078.62
Cs 11.51 £4.84 10.48 £4.74
Sr 0.008 9. 1 cd 0.006 99.3 - 0.40 £0.50 0.91 £0. 13
Th 0.002 91.4 Ba 0.046 102.9 U 0.09 +0.21 0.03 +0.05
Pb 0.002 98.9 Co 0.43 +0.48 1.59+1.25
L6 1CP — MS Sr 521.47 £286.21 384.91 £172.86
. cd 1.48 +1.83 0.62 +0.63
Ba 17.60 £19.18 12.66 £7.36
. As 127.43 £108.54 112.25 +129.49
> As( 10 000) YA Cl Th 0.54 £0.09 0.54 £0.08
o Pb 34.82 +48.73 23.89 +19.65
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Co 1 pg/L; Cd.Cs.Pb  Ba 3
1 ~100 pg/L : As Sr
124.57 pg/L 480. 07 pg/L; Rb )
2736.06 pg/L. Rb  Cs 10 ~20 km
3 3 u 10 km 20 ~30 km . T
(ng/L) (ng/L) Co Sr Ba Th
Rb 2736.06 610.80 ~7174.71 872 134 ~ 1930 ° U ° As Pb
Cd 20 ~30km
Cs 1.3 2.60~24.02  4.62 1.99 ~7.40
Tl 0.34 <DL~1.87 0.22 0.03 ~0.58 20km 20
U 0.07 <DL~0.97  0.035  0.01~0.90 = 30km
Co 0.82 <DL~3.41  0.38 0.14~2.19 Th o 0. 54
Sr 480.07 129.79 ~1275.89 109 80 ~282 pg/L Th o
Cd 1.23 <DL ~8.28 0.28 0.13~0.70 Co
Ba 16.35 1.64 ~82.64 12.70 3.00 ~19.80
As 124.57 13.63 ~501.21 33.60 79.10 ~72.80 °
Th 0.54 0.45~0.76 0.03 0.01 ~0.06
Pb 31.1 3.85~235.04 8.27 5.03 ~12.7 ’
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