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Fig. 1. The river relationship and sample localities

in the Irtysh drainage area.
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Table 1. Uranium and thorium contents and calculation results of the radioactivity level

in wastewater, river and lake water from the mining area

. (Th) (u) (M)  a(**U) a(**C) a(®Th) ala) a(B)

"y FaRER /i#a/U /fug/w /Ppw) /(Bq/L)) /((Bq/L)) /(Bq/L) /(Bq/L) /(Bj/m &I
w9715 P A R B v L % 0.026 0.947 0.027 0.011 0.001  0.00010 0.095 0.071 EitkE
w9716 PR IR ¥ BRI ¥ 0.029 0.968 0.030 0.012 0.001  0.00012 0.097 0.072 Eilk
MO908122  FEK/R¥E M T ¥ 0.014 0.612 0.023 0.007 0.000  0.00006 0.060 0.045 o 3
M9908124  -FAK/REFHITI K 0.005 1.171 0.004 0.014 0.001  0.00002 0.117 0.087 bUR
M9908123  {FER#IK 0.017 0.852  0.020  0.010 0.000  0.00007 0.086  0.064 R
M9908125 A EARMBIM B K 0.061 5.43 0.011 0.065 0.003 0.00024 0.54 0.404 bUR -
M9908126 48 EF K 0.116 13.14 0.009 0.158 0.007 0.00046 1.315 0.977 Kk
w9717 WMETREIIACEK 0.064  78.311 0.001 0.940 0.044  0.00026 7.825 5.815  Ridm
w9718 RATREY MEMK 0.359 24,143  0.015 0.290 0.014  0.00144  2.421 1.798  FXi®
w9719 AP E KRBT 0 B K 0.627 4.882 0.128 0.059 0.003 0.00251 0.503 0.372  XKif#
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Table 2. Uranium and thorium contents and radioactivity level in river water of the Irtysh drainage area

o - p(Th)y  p(UY  p(Th)  a(PBU)  a(®U) o(FTh) ala) al(B)
Jug/L)  spg/l)  /p(U)  /(Bg/L) /{Bg/L) /{(Bg/L) /{(Bq/L) /(Bg/L)

M9908122 AR /R 4¥ el 0.014 0.612  0.023 0.007 0.000  0.00006  0.06l 0.046

¥ M9908123  HEABIK 0.019 0.708 0.027 0.008 0.000  0.00008  0.071 0.053
E  M9908124 AR /R 0.005 1.171 0.004 0.014 0.001 0.00002  0.117 0.087
F o OM9908161  BERIEA/R FF T K 0.014 0.121 0.116 0.001 0.000  0.00006  0.012 0.009
X M9908162  HURHREIIK 0.032 0.587 0.055 0.007 0.000  0.00013  0.059 0.04
W w9720 9 B K 0.091 0.671 0.136 0.008 0.000  0.00036  0.069 0.051
M9908171  FH/RER K 0.021 0.433 0.048 0.005 0.000  0.00008  0.044 0.032
M9908182 M EETIIK 0.001 0.369 0.003 0.004 0.000  ©0.00000  0.037 0.027
TFHE 0.025 0.584 0.052 0.007 0.000  0.00010  0.059 0.044

M9908131 BB /RIFTHTIR K 0.031 1.325 0.023 0.016 0.001 0.00012  0.133 0.099

*  M9908132 635 TEABURFFHTE 0.024 1.85] 0.013 0.022 0.001 0.00010  0.185 0.138
O M9908143  LBURF MK 0.022 2.442 0.009 0.029 0.001  0.00003 0.244 0.182
i M9908183  M/REREH/RIFTHTIAIK 0.008 3.397 0.002 0.041 0.002  0.00003  0.340 0.252
M9908181 L HI/RFFHEIK 0.012 2.153 0.006 0.026 0.001  0.00005 0.215 0.160
A 0.019 2.234 0.011 0.027 0.001 0.00008  0.223 0.166
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Fig. 2. Distnibution of uranium and

thoriura in the Irtysh dver.
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DISTRIBUTION OF URANIUM AND THORIUM IN THE IRTYSH RIVER AND UPRIVER

WASTEWATER FROM A RARE MULTI-METAL MINE
LI She-hong, ZHENG Bao-shan, ZHU Jian-ming, WANG Bin-bin

(State Key Lab. of Erwironment Geochemistry , Institute of Geochemistry, Chinese Academy of Sciences, Guiyang 550002, China)

Abstract: The contents of U and Th in water samples from the Irtysh River and wastewater from a rare multi-metal mine

have been detected directly by ICP-MS. According to the isotopic composition of the elements, the quantitative relationship

between the contents of radioactive elements in water and specific activity has been deduced. Then we have evaluated the

environmental radioactive pollution status of the Irtysh River and wastewater from the rare multi-metal mine. U and Th
contents in wastewater from the rare multi-metal mine are 78.311 pg/L and 0.627 pg/L, respectively. The average
contents of U and Th in water from the branches of the Irtysh river are 0.584 ug/L and 0.025 pg/L, respectively. In water
from an Irtysh trunk stream, Th average content is 0.019 pg/L while U is up to 2.234 pg/L, which is much higher than
the average content of 0.0309 pg/L in water from global rivers.

Key words: rare multi-metal mine; river pollution; distribution of uranium and thorium
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