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Impact Assessment of the Exploitation of Kaiyang Phosphate Deposit
on the Radionuclide of Yangshui River in Guizhou

CHENG Xin, ZHANG Cheng-jiang, SHI Ze-ming, NI Shi-jun
(Sichuan Province Key Laboratory of Geological Nuclear Technology, Chengdu University of Technology,
Chengdu 610059, Sichuan, China)

Abstract: In order to find the effect of phosphorite resource exploitation on the natural
radionuclide of water around the mining area, taking Yangshui River of Kaiyang phosphate
deposit in Guizhou as the research target, the mass concentrations, mass fractions and distribution
characteristics of uranium and thorium from water and surface sediment were measured and
analyzed, and the ecological risk of uranium in the sediment was assessed by potential ecological
risk index method. The results show that because of phosphorite resource exploitation, average
mass concentration of uranium (0. 958 44 ng * mL.™ ') from water in Yangshui River is obviously
higher than that in part rivers of China, and the mass concentration of thorium is extremely low
(approximately zero), and the uranium is rich in river water but thorium is not; mass concentration of
uranium (2. 87 ng * mL ') from cooling water in mine is 2. 99 times more than that from river
water; mass fraction of uranium (4. 95X 107°) is 2. 24 times more than the average background

value of stream sediment in China, and mass fraction of thorium (5.43X10 %) is lower than the
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average background value of stream sediment in China, and uranium and thorium are equivalently

rich in the sediment; average pollution index and potential ecological risk index of uranium in the

sediment are 1. 06 and 5. 30, so that the pollution level is medium, and the potential ecological

risk is moderate.

Key words: radionuclide; impact assessment; potential ecological risk index method; river water;

Kaiyang phosphate deposit; Guizhou
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Tab.2 Mass Concentrations of Uranium and

Thorium in the River Water

G5 o(Th)/ o)/ o(Th)/
E% 3 (ng*mL 1) (ng*mL 1) o)
POl 0.570 6
P02 0.001 3 1.317 0 0.002 00
P03 0. 000 2 1.763 2 0. 000 10
P04 0.003 0 1.214 7 0. 002 00
P05 0.001 8 1.122 7 0. 002 00
Po6 0. 000 7 0.6920 0.010 00
P07 0. 000 1 0.538 8 0. 000 10
P08 0.003 5 0.719 3 0. 005 00
P09 0.001 3 0.691 2 0.001 90
IR HIK 0.000 1 2.870 0 0.000 03
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Tab.3 Average Mass Concentrations of Uranium in

Part Rivers of China and the Rivers Around the World
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Tab.4 Contents of Uranium and Thorium in the

Surface Sediments of Yangshui River

FE o5 w(Th)/107¢ | w(U)/1075 | w(Th)/w(U)
POl 2.94 4. 49 0.65
P02 5.01 4,54 1. 10
P03 5.41 4,74 1.21
P04 4.16 4,04 1.03
P05 6.03 5.74 1.05
P06 5.02 5.53 0.91
P07 5.03 4.81 1.05
P08 6.72 6.22 1.08
P09 8.59 4.40 1.95
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Tab.5 Average Contents of Uranium and Thorium

in the Sediment of Part Rivers, China
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Tab. 6 Potential Ecological Risk Indexes of Uranium

TR C. Cs Cr E.
h 4,69 4.95 1. 06 5. 30
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Tab.7 Soil Environmental Background Values of

Uranium and Thorium in Part Regions of China

it IX gl Py} usply| Sl
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