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Fig. 1 Layout of wells in the experimental mining area
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Fig. 2 Extraction flowrate and water level data of typical wells
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Fig. 3 Particle size of the leachate before well washing
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Fig. 4 Photos of dry sediments from well washing water
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Fig. 5 Scanning electron microscope photos of dry

slag settled by well washing water
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Fig. 6 Video screenshots of downhole television for

liquid injection wells(2023-04)
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Fig. 7 Video screenshots of downhole television

for liquid extraction wells(2023-04)
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Fig. 8 Video screenshots of downhole television for

leaching rate observation wells(2023-04)
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Fig. 9 Results of laser particle size analysis for well washing water
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Table 1 Evaluation of the effect of liquid injection well after well washing

Bt 5 HE/m R/ (m? /b PEIFETE R R/ (m® /D) T 2 PR/ 6 e JE W/ (m® /D)
70701 348.5 0.99 0.92 7.07 1.93
20702 351.0 2.06 1.35 34.47 1.88
20503 339.5 1.72 0. 84 51.16 1.46
20502 351.0 1.76 0. 60 65.91 1.54
70504 344.0 2.41 1.38 42.74 2.17
20301 344.0 1.88 1.07 43.09 1.92
70302 348.0 1.20 1. 09 9.17 2.35
20306 340.0 2.93 1.17 60. 07 1.26
70102 342.0 2.06 0.53 74.27 1.68
20104 343.5 2.09 0. 46 77.99 1.85
20201 338.0 2.37 0.71 70. 04 1.21
20202 345.0 2.50 1.13 54.80 1.85
70103 342.0 2.11 0.81 61.61 1.35
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Fig. 10 Schematic diagram of the structure and

working principle of a hydracyclone separator
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Fig. 11 New surface solid-liquid separation system
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Preventing Blocking Technology of Ore-bearing Layers in “CO,+0,”
In-situ Leaching of Uranium
WANG Ya’an, LI Xinghao, YAO Yixuan, YUAN Yuan, SU Xuebin, QUE Weimin,

TAN Yahui, WANG Sichen
(Beijing Research Institute of Chemical Engineering and Metallurgy, Beijing 101149, China)

Abstract: Blockage of ore bearing layers is the most common technical problem in in-situ leaching of u-
ranium. A certain experimental mining area has been operating for about 200 days, and the injection
pressure of the injection well has increased to 1. 65 MPa, and the average injection flow rate has de-
creased by 51. 87% , and serious blockage has occurred in the surrounding ore-bearing layers. The cal-
culation shows that when the natural flow field conditions are transformed into the leaching flow field
conditions, the groundwater flow velocity can be rapidly increased by tens to hundreds of times. Hy-
draulic erosion is the dynamic condition for the migration and precipitation of debris in the ore-bearing
layers around the pumping well. The mineral debris and chemical precipitation carried in the leaching
solution, which are retained in the tail liquid after surface filtration and resin bed adsorption, are re-
deposited and accumulated in the ore bearing layer around the injection well, which is the direct cause
of its blockage. During the research period, mechanical blockage was the main factor, accompanied by
chemical precipitation blockage. Based on the research results of the maximum pore throat diameter of
previous ore bearing layers, combined with underground television observation, the particle size of the
leaching solution, well washing water, and the chemical composition analysis of the settling dry resi-
due of the well washing water, it is determined that the mineral debris is mainly clay powder sand par-
ticle level debris, and the chemical precipitation is mainly CaCO;, MgCO;, Fe(OH),, with a small
amount of FeCO;. For this reason, with the goal of “preventing blocking”. a hydrocyclone separator
has been added. The surface solid-liquid separation system coupled with “natural sedimentation-
hydrocyclone separation-mechanical screening” has achieved obvious results, which is expected to be
popularized and applied after further research.

Key words: in-situ leaching of uranium; “CO, +O,”; ore-bearing layers; blockage; solid-liquid sepa-

ration; hydrocyclone separator





