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Table 1 Statistics of chemical indicators of all samples

Wb K P P AR S

tihs WO M % RN

pH 6.28 9.85 7.4 7.11 0.812 0.11
ORP/mV —174 244 41.2 74.5 109  2.65
DO/(mg+ L") 0 57.4 9.73 3.75 13.6 1.40
p(U)/(mg‘ L b 0.102 7.99 1.75 0.902 1.8 1.03

TDS/(mg+L"') 1352 6602 4716 4960 1147 0.24
p(Ca?™)/(mg+L™1) 7.42 135 86.6 98.3 29.4 0.34
p(Kt)/(mg+ L1 6.04 24.5 19.6 20.2 3.42 0.17
o(Mg?t)/(mg+ L") 23.6 176 133 150 40.4 0.30
p(Na™)/(mg+L™1) 429 1620 1400 1510 293 0.21
p(Cl ) /(mg+-L 1) 161 888 618 657 146 0.24
o(SO7 ) /(mg+-L"1) 233 1660 1231 1390 371 0.30

o(HCO3 ) /(mg+ L7 694 2620 2206 2390 430 0.19

3 A e M IR, Ho P AR 3R i 3
KA, AL, U S50 7K A = Al 21 43 8 3 A oG
PE(P>>0.05) , X F LR XM T KH U EFE
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Fig. 3 Correlation matrix heatmap
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Table 2 U mass concentration attenuation of groundwater

in all pumping wells

W Y
Mmoo UL o
. g HWR/ R R/
DN pmm © % el teah
D mg * L. *a
I (mg » L HO (mg-LH g
/a
17 7.146 8.33 2.64 63. 06 0.541
27 4,059 5.50 5.24 —29.09 —0.215
3% 3.901 5.33 2.52 35.40 0. 259
4= 3.167 5.50 1.64 48.21 0.278
57 2.571 5.50 1.15 55.27 0. 258
67 4,779 5.33 4. 44 7.10 0. 064
77 4,062 5.00 2.69 33.77 0.274
8% 2.565 2.08 2.74 —6.82 —0.084
9% 2.663 1.92 2.70 —1.38 —0.019
10 2.985 1.92 4.02 —34.69 —0. 540
11%  3.747 1.58 3.57 4.72 0.112
127 3.956 1.25 1. 64 58.54 1. 853
13%  4.375 0. 33 1. 00 77.14 10. 227
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Distribution and Natural Attenuation Characteristics of Groundwater Uranium in the
Post-mining Area of CO,+ O, In-situ Leaching Uranium Mine
YANG Bing' ,MENG Tong’,ZHANG Haoyan®,ZHAO Lixin'
(1. Beijing Research Institute of Chemical Engineering and Metallurgy »Beijing 101149,China;

2. The Fourth Research and Design Engineering Corporation of CNNC,
Shijiazhuang 050021,China)

Abstract: In recent years, several CO, + O, in-situ leaching uranium mines in China have been facing
final mining closure and decommissioning. Natural attenuation technology is an economically effective
solution,and its feasibility has been demonstrated by multiple remediation cases of in-situ leaching
uranium mines abroad. However, a systematic understanding of the natural attenuation patterns of
groundwater uranium at in-situ leaching uranium mines has not yet been established. This study
focuses on a typical post-mining area of a CO, + O, in-situ leaching uranium mine in China. Based on
field investigation and sampling, hydrochemical analysis and multivariate statistical methods were
employed to determine the distribution characteristics and natural attenuation patterns of U in
groundwater. The results show that the hydrochemical types of groundwater in the post-mining area
has shifted to HCO; « SO,-Na type and multi-anion-Na type. The concentrations of groundwater U in
the post-mining area are 0. 11-7. 99 mg/L and exhibit weak correlations with other major components.
Natural attenuation of U concentrations is observed in 69% of the groundwater samples, with
attenuation ratios ranging from 4. 72% to 77. 14% and attenuation rates ranging from 0. 112 and
10. 227 mg/(L « a). The research results demonstrate that this CO, + O, in-situ leaching uranium mine
possesses natural attenuation capacity,and natural attenuation technology can serve as a remediation
scheme for groundwater in post-mining areas of in-situ leaching sites.

Key words: uranium mine; CO,+0, in situ leaching; groundwater; remediation; uranium;

water chemical characteristics; natural attenuation remediation technology



