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Fig. 1 Spatial structure of well storage coupling model
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Fig. 2 Cross-sectional view of the horizontal well position
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Fig. 3 Planar structure of the horizontal
well in the 3D model
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Fig. 4 Well layout diagram of 3D model
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Fig. 5 Definition of different coordinate planes in a cell
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Fig. 6 Underground leaching range in five schemes
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Fig. 7 Groundwater flow field for five schemes
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Fig. 8 2D plane particle tracking results of twelfth layer for five schemes
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Numerical Simulation Comparison on “Horizontal Well Injection-Vertical Well Pumping”
and “Vertical Well Injection and Pumping” in In-situ Leaching of Uranium

LI Xinghao, LI Zhaokun, ZHANG Yu, ZHAO Longhao, LI Qinci
(Beijing Research Institute of Chemical Engineering and Metallurgy, CNNC, Beijing 101149, China)

Abstract: In order to clarify the leaching effect of horizontal well technology on in-situ leaching of ura-
nium, a numerical simulation method was used to study the influence of different parameters on "Hor-
izontal Well Injection-Vertical Well Pumping" and conventional " Vertical Well Injection and Pum-
ping". The results show that compared with " Vertical Well Injection and Pumping", the length of
horizontal wells is proportional to the leaching range, the vertical leaching range of "Horizontal Well
Injection-Vertical Well Pumping" is small, the plane sweep efficiency is high, the dead corner of leac-
hing is small, and the effective utilization rate of leaching solution is high; it has a wide coverage in
the horizontal direction and have significant advantages in the treatment of thin uranium ore deposits.
The ratio of horizontal permeability to vertical permeability has a greater impact on the leaching of
"Vertical Well Injection and Pumping". When the vertical permeability is low, the leaching effect of
horizontal well sections is better than that of vertical well sections; the amount of pumping and injec-
tion fluid is positively correlated with the leaching range. As the amount of pumping and injection flu-
id increases, the dead corners of leaching of both "Horizontal Well Injection-Vertical Well Pumping"
and "Vertical Well Injection and Pumping" decrease. The increase in the amount of pumping and in-
jection fluid has a greater impact on the leaching effect of " Horizontal Well Injection-Vertical Well
Pumping". When the flow rate reaches 210 m*®/d, the leaching range of the ore layer of "Horizontal
Well Injection-Vertical Well Pumping" is higher than that of generalized "Vertical Well Injection and
Pumping".

Key words: in-situ leaching of uranium; horizontal well; vertical well; numerical simulation;

permeability; pumping and injection fluid volume; leaching range





