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Fig. 1 Photos of well washing used submersible pump during the well completion of in-situ

leaching uranium mine in American
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Table 2 Performance index of small diameter submersible pump
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Fig. 2 Comparison of motor efficiency curves
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Fig. 3 Morphology of nylon impeller and

tungsten carbide bearing
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Table 3 Test data of flow rate-head of SQ3-105 submersible pump

IF (] WAt/ (m?/h) M EhK AL/ m MR B R S/ MPa L/ m PR/ m W% /m
9:35 1.08 17.55 1. 15 132.55 143. 00 —10. 45
9:50 1.48 21.65 1. 05 126. 65 140. 00 —13.35
10:15 1.99 27.45 0.89 116. 45 134. 00 —17.55
10:35 2.49 33.09 0.66 99. 09 125. 00 —25.91
10:50 2.99 38.58 0.42 80. 58 114. 00 —33.42
11:05 3.50 44.28 0.14 58. 28 97.00 —38.72
11:15 3.74 46. 84 0. 00 46. 84 86. 00 —39.16
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Fig. 4 Water level variation curve in injection wells
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Fig. 5 Photos of turbid water after the first concentration
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Fig. 6 Photos of reclarification for 48 h of turbid

water obtained from the first concentration
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Table 4 Sand content in the most turbid well washing water

W= POk /L VeI A PR Tk /g AR TR/ (kg/m*)
70201 36. 06 VEML 157. 23 5 15, 4. 36
70202 29.65 VEM IR 153. 98 TR e 2 5.19
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ZACH AR A Eyetech SOEHRE 70 AU T
K T FEEAT T 20 BT RLAR AR A 45 2R AR5~
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Table 5§ Particle size and volume distribution of settling dry slag in Z0201 injection well

KA [/ o R/ 7 Rt o/ % KA/ pm R L/ % Rit o i/ %
0.0~10.0 0 0 >40.0~50.0 23.69 37.92
>10.0~20.0 0 0 >50. 0~60. 0 27.03 64.95
>20.0~30.0 3.57 3.56 >60.0~70.0 32.30 97. 25
>30.0~40.0 10. 68 14.23 >>70.0~80.0 2.75 100
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Table 6 Particle size and volume distribution of settling dry slag in Z0202 injection well

HLAE G [/ LSRN Zitardi/ % HLAZ L/ om ERE /% Rt i/ %

0.0~2.0 0.11 0.11 >10.0~12.0 15. 80 42.61
>2.0~4.0 3.66 3.77 >12.0~14.0 14. 60 57.20
>4.0~6.0 5.24 9.01 >14.0~16.0 12.71 69.92
>6.0~8.0 7.79 16. 81 >16.0~18.0 22.22 92.14
=>8.0~10.0 10. 00 26. 80 >18.0~20.0 7.86 100
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Fig. 7 Electron microscope scanning photos of

settling dry residue of well washing water
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Table 7 Chemical composition of settling dry residue of well washing water

wg/ %
FE S
U SiO, Al, Oy CaO MgO Fe, O FeO CO,
70201 T it 0.003 7 57.10 18.76 1.07 1.25 3.61 1.03 0.74
70202 T i 0.003 5 61.73 19. 27 0.67 1.00 1.77 0.98 0.52
R IR — 76. 30 10. 29 0.22 0.21 1. 96 0.54 0.22
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Well Washing Test of Small Diameter Submersible Pump in Injection
Wells for In-situ Leaching of Uranium
YAO Yixuan', WANG Yaan', XU Guolong', LI Xinghao', ZHANG Youpeng',
XU Ying', YAO Chongxiao®
(1. Beijing Research Institute of Chemical Engineering and Metallurgy, Beijing 101149, China;
2. Xi’an Feiliu Electromechanical Equipment Engineering Co. , Ltd. . Xi’an 710016, China)

Abstract: There is severe blockage in the surrounding ore bearing layers of the injection well in a cer-
tain uranium leaching experimental mining area. The inner diameter of the casing of the injection well
is only 80 mm. After the completion of conventional air compressor well washing, a small diameter
submersible pump well washing test was carried out in three injection wells. The initial pumping capaci-
ty is around 4. 5 m’ /h, and the minimum pumping capacity during this period is 3. 4 m®*/h. The sand content
of the first turbid flushing water from two wells is analyzed to be 4. 36 and 5. 19 kg/m’respectively. Particle
size, electron microscopy scanning, and chemical composition analysis show that the mineral debris in
the settled dry residue of the well washing water is mainly composed of silt and fine sand debris, with
a small amount of clay debris. Chemical precipitation mainly consists of CaCO;, MgCQ,, and FeCO;,.
The submersible pump has operated for about 27. 5 h accumulatively without any failure. The test
shows that the submersible pump is feasible, with less investment, low cost, high safety and conven-
ient implementation.
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