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Fig. 1 Whole process solution system of neutral in-situ leaching of uranium
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Table 1 Partial performance indicators of BT-9300S laser particle size analyzer
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Fig. 2 Testing principle diagram of laser particle size analyzer
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Fig. 3 Frequency and cumulative distribution of particle size in leaching solution of the extraction well (SYC-2C)

(D, refers to the particle size value corresponding to a cumulative distribution of x%)
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Table 2 Particle size distribution of leaching

solution in the extraction well (SYC-2C)

RIS/ pm B/ % 2it/%
<5 37.26 37.26

5~<10 24. 66 61.92
10~<15 19.83 81.75
15~<C20 12.63 94. 38
20~<25 1.26 98. 64
25~<230 0.91 99. 55
30~<35 0.35 99. 90
35~<C40 0.09 99. 99
40~<45 0.01 100

RABF- 4%/ pm 8.731
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Table 3 Laser particle size test results of leaching solution from other typical extraction wells

KEEHE AR/ pm
E2 ‘
ki A% 30 Dy Dso Dy, R 1%
=R (5 1-0-120) 0.195~280. 4 1. 490 16. 40 89.99 32.90
2 (S SYC-20) 0.195~41. 91 0. 857 7.232 18. 62 8.731
B S 1-7-140) 0.382~23. 96 0.710 1.294 4.967 2.210
B RS 1-8-10) 0.427~41.91 0.678 1.116 2. 369 1.768
B RS 1-12-10) 0.382~91.67 0.799 1. 834 5. 841 3.186
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Table 4 Laser particle size test results of the whole process solution of the Nalinggou uranium deposit
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Fig. 4 Adhesion of mud and sand on the

surface of ion exchange resin
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Fig. 5 Frequency and cumulative distribution of particle size in qualified and lean solutions
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Fig. 6 Frequency and cumulative distribution of particle size in mother liquor
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Particle Size Distribution and Filtration Suggestions in the Whole
Process Solution of Neutral In-situ Leaching of Uranium
WANG Yaan',YUAN Yuan',CHENG Wei',LI Guanghui’,ZHANG Huan®,
ZHAO Lixin' ,ZOU Yuhan',HUO Jiandang'

(1. Beijing Research Institute of Chemical Engineering and Metallurgy, Beijing 101149, China;
2. CNNC Inner Mongolia Mineral Co. , Ltd. , Hohhot 014010, China)

Abstract: Mastering the particle size in the solution throughout the neutral in-situ leaching process has
guiding significance for regulating the leaching process, optimizing filters, determining the position of
solid removal, alleviating ore bed blockage, restoring the flow rate of injection liquid, and reducing
resin bed stratification. For this purpose, the whole process solution of neutral in-situ leaching of ura-
nium from the Nalinggou deposit in Inner Mongolia was taken as the object, and based on laser parti-
cle size analyzer test data, the particle size distribution in the solution was obtained. The results show
that the frequency distribution curve of particle size in the leaching solution is asymmetric, and the cu-
mulative distribution curve is in an “S” pattern. The particle size distribution range is narrow, and the
maximum particle size is less than 100 ym. The resin bed layer has a strong filtering effect on particu-
late matter, and the accuracy of the tail liquid filter bag should be determined based on the size of the
resin ball and system pressure. The addition of O, or CO, in neutral systems has a weak effect on par-
ticle size. The particle size frequency distribution curves of both the qualified solution and the master-
batch solution in the settling tank exhibit a “double peak” pattern, while the lean solution exhibits a
normal distribution. The maximum particle size in the mother liquor is about 40 pm. It is recommen-
ded to choose a precision of 10~50 pm for the leaching solution bag filter, and simultaneously add a
10~20 pm precision filter between the mother liquor tank and the eluent preparation tank. This study
reveals the particle size distribution pattern in the whole process solution of the Nalinggou deposit,
enriching the understanding of the particle size of neutral in-situ leaching of uranium, and providing a
basis for optimizing surface filtration technology in mines.

Key words: neutral in-situ leaching of uranium; whole process; particle size; frequency distribution;

cumulative distribution; surface filtration



