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Fig. 1 Process flow diagram of in-situ leaching

uranium mining
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Fig. 2 Particle size distribution before and

after raw liquid filtration
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Table 1

BEii2w L2 SHHEARMFERSE
Uranium breakthrough capacity of No. 2

adsorption tower unit in ISL adsorption system

A MiETEAE/ (o/L | Al Wi SR/ (g/1)
1 32.70 8 30. 89
2 32.36 9 26. 89
3 30.10 10 27.30
4 28.26 11 25.31
5 32.34 12 23.79
6 27.69 13 28.22
7 29.11 14 24.13
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Table 2 Cumulative adsorbed water volume and tower pressure changes in the adsorption tower unit

" W B K 11X 10° m? W B 7K £ 1< 10% m?® W B K 1 2105 m? 7 8 £/ MPa
e HIER R/ MPa RS /MPa HIEEE/MPa  BHEE/MPa HHHE/MPa  RBIEEE/MPa B B
B-T2 0.35 0.17 0. 36 0.21 0.41 0. 22 0.43  0.27
B-T3 0.22 0.14 0.38 0.19 0.43 0. 20 0.46  0.25
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Table 3 Water treatment capacity of

the adsorption tower unit

S WWIRS/ stk WSROI KA/
MPa (m?*/h) e (m?*/h)

1 1.74 1726 A4 —12.31

7 1.74 1743 A5 —15.07
12 1.75 1741 A-T —24.58
14 1.75 1712 B-3 —14. 46
17 1.76 1679 A-3 —17.91
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Fig. 3 Flow rate performance of an individual

injection well in the well field
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Fig. 4 Resin coated with sludge
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Fig. 5 Effluent water monitoring during resin cleaning
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Table 4 Setting result of resin cleaning effluent
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Fig. 6 Pipeline modification schematic diagram
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Solid Particulate Removal Methods and Process Optimization in the Hydrometallurgical
System of an In-situ Leaching Uranium Mine
TIAN Shuang, CAO Junpeng, HU Rile, ZHOU Yuanjiang, LIU Tianyin,
ZHUANG Zhixu, FENG Xiaogang, XU Ziang
(Tongliao Uranium Co., Ltd., CNNC, Tongliao 028000, China)

Abstract: With the continuous development of in-situ leaching uranium mining technology, how to ef-
fectively remove solid particles has become a key issue of in-situ leaching uranium mines. In this pa-
per, the removal method of solid particles in an in-situ leaching uranium mine was studied in depth,
and the process was optimized. Firstly, the principle of in-situ leaching uranium process was summa-
rized. The sources of solid particles and their negative effects on production were described in detail,
such as increasing the operating pressure of the system, reducing the permeability of the ore layer,
and affecting the efficiency of uranium recovery. Then, the existing solid particle removal methods
were analyzed. On this basis, a series of optimization strategies for solid particle removal process were
proposed, including improving resin cleaning cycle, optimizing resin tower sequence, and increasing
discharge process in adsorption process. Through experimental research and practical application case
analysis, it is verified that the optimized process has significant effects in improving the removal effi-
ciency of solid particles and improving the stability of system operation. The research results provide
important technical support for the efficient production of in-situ leaching uranium mines.

Key words: in-situ leaching of uranium; adsorption process; solid particles; resin cleaning; process

optimization



