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Fig. 1 Microchannel separation-oscillation

desorption process
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Fig. 2 Pilot test process and equipment
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Table 1 Particulate matter concentration at import and export and their removal rate during stable operation stage
UKL (2025-08-16) R4 (2025-08-17)
RiA% / pm
HEEHBE/ (A /10 mL) B ERE/(AS/10 mL) - EBRE/ Y0 SEEHEE/ (/10 mL) W B/ (/10 mL) - BBRE/ %
>1 1. 716 X10° 9.017X10* 94. 74 2.178X10° 555 97.45
>2 1.499 X 10° 4.532X10° 96. 98 1.971X10° 3.558X10° 98.19
=>5 7.398 X101 357 99.52 1.102X10° 696 99. 37
>10 2.583X10" 58 99.78 4.160X 10" 153 99.63
>15 1.092 10" 18 99. 84 1.770 X 10" 65 99.63
>25 2.151 X103 3 99. 86 3.608X10° 13 99. 64
=>50 89 0 100. 00 290 1 99. 65
=100 0 0 100. 00 0 0 100. 00
UKL (2025-08-18) R4 (2025-08-19)
KAz / pm
HEAWREE/(AS/10 mL)  H EWREE/ (A /10 mL) - ZBRE/ % #ERWRE/(4/10 mL) i EHREE/(4~/10 mL) 2R3/ %

>1 2.756X10° 1.573X 10" 94. 29 1. 896 X 10° 6.468X10° 96.59
>2 2.409X10* 9.816X10° 95.92 1.579X10° 4.422X10° 97. 20
=>5 9.468X 10" 1.416X10° 98. 50 5.282X10" 1.169X 103 97.79
>10 1.714X10" 245 98. 57 8.654X10° 186 97.85
>15 3.637X103 50 98.63 2.534X103 51 97.98
>25 301 4 98.67 301 6 98.01
>50 19 2 89. 47 17 0 100. 00
=100 0 0 100. 00 0 0 100. 00

x2 ARESITHHH HAKRERREERE
Table 2 Turbidity and turbidity removal rate of inlet

and outlet water at different operation dates

H PEK/NTU  HK/NTU M RBRR/ %
2025-08-16 10. 20 3.16 69.02
2025-08-17 32. 80 9.21 71.92
2025-08-18 12.00 3.00 75. 00
2025-08-19 8. 30 2.57 69. 04
2025-08-20 6.32 2.52 60.13
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Fig. 3 Changes in system operating pressure

differential over time



% 34 X R LA R TR S B R 69 i R R AL PR AT R 39
R3 2025FE8A— 2 HBEHAFMNYREREERE

Table 3 Import and export particulate matter concentration and their removal rate from August 22nd to 23rd, 2025
Witz UKL (2025-08-22) R (2025-08-23)

pm HEFHREE /(A /10 mL) H1T/(4/10 mL) BB/ Y SR/ (4/10 mL) IR EE/(4S/10 mL) R/ %
>1 1. 609 X 10° 3. 745X 10* 76.73 1. 481 X10° 3.097X 10" 79.09
>2 1.207X10° 2. 698X 10" 77.65 1. 108X 10° 2.260X10" 79.61
>5 2.464 X101 5.445X10° 77.90 2.288X10° 4.612X10° 79. 84
>10 2.498X10° 551 77.94 2.724X10° 526 80. 69
>15 501 109 78. 24 709 126 82.23
>25 47 1 78.72 80 12 85. 00
>50 5 1 80. 00 5 0 100. 00
=100 0 0 100. 00 0 0 100. 00
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Table 4 Import and export particulate matter concentration and their removal rate from August 24th to 27th,2025

Rtz / kL) (2025-08-24) Wiki 4 (2025-08-25)

pm HEVHREE/(A~/10 mL) R EE/(AS/10 mL) BERFE/ % FELREE/ (/10 mL) R/ (/10 mL) KRR/ %
>1 1.044%10° 2.998x 10! 71. 29 1.522X10° 1.288X10" 91.54
>2 7.637X 10" 2.160X10* 71.72 1.234X10° 8. 326X 103 93.25
>5 1.626X10* 4.452X103 72.62 4. 224 X10* 1.193%10? 97.18
>10 2.414 X103 552 77.13 8.316 X103 153 98.16
>15 769 159 79. 32 2.190 X103 39 98. 22
>25 118 16 86. 44 246 4 98. 37
=>50 10 1 90. 00 10 0 100. 00
>100 0 0 100. 00 0 0 100. 00
A%/ A 4 (2025-08-26) R (2025-08-27)

pm BECIVREE/(A~/10 mL)  HEHWEE/(AS/10 mL)  RBRFE/ Y% #EEHREE/(AS/10 mL)  HEWREE/(AS/10 mL) - RERFE/ %
>1 7.855X10* 1.211X10* 84. 59 1.714X10° 1.768X10* 89. 69
>2 5. 900X 10 8. 896X 103 84.92 1.492X10° 1.018%10¢ 93.18
>5 1.993% 10" 2. 604 X 103 86.93 6. 953X 10! 875 98. 74
>10 6.019 X103 755 87. 46 1. 822X 10! 143 99, 22
>15 2. 436 X103 286 88. 26 5.376 X103 38 99. 29
>25 509 59 88. 41 566 3 99. 47
>50 24 2 91.67 22 0 100. 00
>100 0 0 100. 00 0 0 100. 00
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Fig. 4 Comparison of particle volume density distribution

at outlet of microchannel separator and bag filter
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Pilot Test on Purification of Pregnant Solution of In-situ Leaching Uranium Based on
Microchannel Separation Technology
LIU Tianyin', LI Xilong', RUAN Zhilong', DONG Huiqi', YANG Danhui*, LYU Wenjie’
(1. Tongliao Uranium Co., Ltd., CNNC, Tongliao 028000, China;
2. National Engineering Research Center for Harmless and Resourceful Utilization of Industrial Wastewater,

East China University of Science and Technology, Shanghai 200237, China)

Abstract: The pregnant solution produced by the neutral in-situ leaching uranium process often con-
tains a large amount of fine particles, which can easily lead to problems such as the decrease of ion ex-
change rate of subsequent ion exchange resins, the decrease of resin adsorption capacity, and frequent
cleaning cycles. Aiming at the bottleneck of low removal efficiency and insufficient operation stability
of traditional solid-liquid separation technology for fine particles, this study introduced a microchannel
separation technology based on the coupling enhancement mechanism of microchannel adhesion separa-
tion—oscillation desorption, and carried out field pilot test. The experimental results show that the
removal efficiency of particles with particle size =1 pm is higher than 94 %, and the removal efficien-
cy of particles with particle size > 5 pm is close to 100%. Under different influent turbidity
(6—33 NTU) conditions, the effluent turbidity was stable at 2—9 NTU, and the removal rate was
maintained 60% —75%. The operating pressure difference of the system increased slowly with the ac-
cumulation of particles. After 8 days of stable operation of the device, the removal efficiency of parti-
cles with particle size =1 um decreased to 70 % . In order to restore the separation performance of the
system, the device was backwashed. After backwashing, the removal ability of particles with particle
size 5 pm was quickly restored. Compared with the conventional bag filter, the particles at the out-
let of the microchannel separator are mainly distributed in the sub-micron to micron scale, and the me-
dium and large particle sizes are significantly reduced. This study provides experimental basis and
technical support for the engineering application of microchannel separation technology in the pretreat-
ment of pregnant solution of in-situ leaching uranium.

Key words: in-situ leaching of uranium; pregnant solution; microchannel separation; oscillation de-
sorption; solid-liquid separation; particle size; fine particles; pressure drop; turbidity; volume distri-

bution



