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Fig. 1 Picture of the experimental system
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Table 1 Structure parameters of the hydro-cyclone

ZH $ffi/mm 28 B fE/mm
D 65 H, 200
D, 65 H, 90
Dy 369 H; 90
D, 80 H, 305
D 159 H; 500
D, 32 Hs 100
H; 200
90°

2 mERBSEMTEE

Fig. 2 Structure schematic of the hydro-cyclone

>R I 2R SCHOG R BE AR I 3 9 56 R X
COTO1™ 4l Y I 95 80 o 1 L B2 43 A 25 SR L
K3, &R B UKL LKL AR (ds ) N
26. 1 pm, e KKLAE (due) N 174 pm, Fe /N RLAR
(duin) N 0.3 poms A5 REREL BE IR XS 530 IE 25 HE
oA

4.0 - 100
180
3.0F
%9 (26.1, 50%) 160 §
&200 Wy R
=8 : J40 =
*® i Bk
1.0} |
: 420
|
|
0 1 ! ! 0
0.1 1 10 100 1 000

Wikrkrfe/um

B3 Co101 ik 2 HiRPBAMES
Fig. 3 Particle size distribution from

C0101 pumping well
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Fig. 4 Mesh division of the hydro-cyclone
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Fig. 5 Verification results of grid independence
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Fig. 6 Experimental value of hydro-cyclone

pressure drop
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Fig. 7 Comparison between the calculated and

experimental values of pressure drop for cyclone
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Table 2 Summary of different literature process parameters

F5 Eu Re Fr Ky Z]r S B Ap/Pa SCHR
1 4.4 129.5 0.1 25.0 0.3 1.2 20.0 4. 25X 10!
2 4.3 105.5 0.2 25.0 0.3 1.2 20.0 2.80X104
3 4.3 110.9 0.1 25.0 0.3 1.2 20.0 3.09 X104 Cik[17]
4 5.4 116.3 0.1 25.0 0.3 1.2 20.0 4. 25X 10"
5 5.0 121.7 0.1 25.0 0.3 1.2 20.0 4,25X10*
6 6.0 50. 0 0.1 25.0 0.2 0.7 15.0 1.50%10°
7 6.0 100. 0 0.1 25.0 0.2 0.7 15.0 1.50% 105
8 6.0 150. 0 0.1 25.0 0.2 0.7 15.0 1.50X10°
9 6.0 200. 0 0.1 25.0 0.2 0.7 15.0 1.50%10°
10 4.6 50. 0 0.1 25.0 0.3 0.7 15.0 1.15X10°
11 4.6 100. 0 0.1 25.0 0.3 0.7 15.0 1.15X10°
) k18]
12 4.6 150. 0 0.1 25.0 0.3 0.7 15.0 1.15X10°
13 4.6 200. 0 0.1 25.0 0.3 0.7 15.0 1.15X10°
14 4.0 50. 0 0.1 25.0 0.3 0.7 15.0 1. 00X 105
15 4.0 100. 0 0.1 25.0 0.3 0.7 15.0 1.00X10°
16 4.0 150. 0 0.1 25.0 0.3 0.7 15.0 1.00X 105
17 4.0 200. 0 0.1 25.0 0.3 0.7 15.0 1.00X 105
18 4.3 140. 0 0 25.0 0.3 0.7 15.0 2.10X10°
19 4.3 210.0 0 25.0 0.3 0.7 15.0 2.10X10°
20 4.3 280. 0 0 25.0 0.3 0.7 15.0 2.10X10°
21 4.1 180. 0 0 25.0 0.3 0.7 15.0 3.32X10°
22 4.1 270.0 0 25.0 0.3 0.7 15.0 3.32X10° SC#kL19]
23 4.1 360. 0 0 25.0 0.3 0.7 15.0 3.32X10°
24 4.5 220. 0 0 25.0 0.3 0.7 15.0 5.40X10°
25 4.5 330.0 0 25.0 0.3 0.7 15.0 5.40X10°
26 4.5 440.0 0 25.0 0.3 0.7 15.0 5.40X10°
27 3.6 90. 0 0 25.0 0.3 0.7 12.0 2.95X10°
28 3.6 180.0 0 25.0 0.3 0.7 12.0 2.95X10°
29 3.6 270.0 0 25.0 0.3 0.7 12.0 2.95X10°
30 3.6 360. 0 0 25.0 0.3 0.7 12.0 2.95X10° Sk 20]
31 3.4 180. 0 0 25.0 0.3 0.7 10. 0 2.75X10°
32 3.4 270.0 0 25.0 0.3 0.7 10.0 2.75X10°

33 3.4 360. 0 0 25.0 0.3 0.7 10.0 2.75X10°
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Table 3 Measured values of hydro-cyclone process parameters at a mine site

A B/ (m? /h) Re Fr Ka d, S B8 Ap /Pa
8.10 67.81 7.89 32.40 0.18 0.54 10 7.66X10*
9.10 76.18 6. 25 32.40 0.18 0. 54 10 7.42X10"
9.89 82.79 5. 30 32.40 0.18 0.54 10 6.72X10"
10. 16 85.05 5.02 32.40 0.18 0.54 10 6. 43X 10"
10. 40 87.06 4.79 32.40 0.18 0. 54 10 5.40X10"
10.53 88.15 4.67 32.40 0.18 0.54 10 4.52X10"
10. 57 88. 48 4.64 32.40 0.18 0. 54 10 4. 80X 10"
10. 61 88.82 4.60 32.40 0.18 0.54 10 5.80X 10"
11.07 92.67 4.23 32.40 0.18 0.54 10 5.63X10"
11.08 92.75 4.22 32.40 0.18 0.54 10 4. 74X 10*
11.12 93.09 4.19 32.40 0.18 0. 54 10 5.20X10*
11.17 93.51 4.15 32.40 0.18 0. 54 10 5.48X10*
11.23 94.01 4.11 32.40 0.18 0.54 10 5.51X10*
11.24 94. 09 4.10 32.40 0.18 0.54 10 5.31X10*
11. 34 94.93 4.03 32.40 0.18 0. 54 10 3.92X10"
11.50 96. 27 3.92 32.40 0.18 0.54 10 5.84X10*
12.55 105. 06 3.29 32.40 0.18 0.54 10 7.63X10"
12.67 106. 06 3.23 32.40 0.18 0. 54 10 5.50X 10"
12.70 106. 32 3.21 32.40 0.18 0.54 10 6.63X10"
12.99 108. 74 3.07 32.40 0.18 0. 54 10 7.72X10"
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Fig. 8 Simulated diagram of hydro-cyclone pressure
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Dimensional Analysis and Numerical Simulation of Pressure Drop for
Solid-Liquid Separation Hydro-cyclone
CAO Minggian"?, WANG Ya'an"?, DU Zhiming"?, YUAN Yuan'?
(1. Beijing Research Institute of Chemical Engineering and Metallurgy, CNNC, Beijing 101149, China;
2. China Nuclear Mining Science and Technology Corporation, CNNC, Beijing 101149, China)

Abstract: In the in-situ leaching uranium mining process, the cyclone suffers from pressure drop and
energy consumption limitation, which restricts its wide application. Based on the similarity modeling
method, the structural parameters, operational parameters and physical property parameters that af-
fect the pressure drop of the hydro-cyclone in in-situ leaching uranium mining were comprehensively
analyzed. The error between the calculated values of this model and the experimental values is within
15%, making it suitable for predicting the pressure drop of hydrocyclones in uranium leaching proces-
ses. Additionally, to further analyze the mechanism of pressure drop generation, the internal flow
field of the cyclone was simulated by Fluent, which provides a theoretical basis for the optimization of
hydrocyclone structure and working condition for in-situ leaching uranium mining.

Key words: in-situ leaching of uranium; hydro-cyclone; dimensional analysis; pressure drop; similari-

ty model; Fluent simulation
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Corrosion of Calcite under Different CO, Partial Pressures
XIE Yufan, ZHANG Hui, LI Feng, ZENG Tianze, CAO Qian, DING Dexin

(School of Resources Environment and Safety Engineering, University of South China, Hengyang 421001, China)

Abstract: Calcite is an important carbonate mineral in sandstone-type uranium deposits, and its corro-
sion-precipitation behavior directly affects the permeability of the deposits. To gain a deeper under-
standing of the mechanisms behind permeability decline during "CO, + O, " in-situ leaching of sand-
stone-type uranium deposits, the stirred leaching experiments using calcite in a high-pressure reactor
under varying CO, partial pressures was conducted. The results indicate that higher CO, partial pres-
sures lead to lower solution pH and higher HCO; concentrations, significantly enhancing calcite cor-
rosion. However, the Ca’" released during corrosion can trigger secondary calcite precipitation. Dif-
ferential corrosion was observed on the calcite surface, forming distinct corrosion pits. Additionally,
the pore structure of calcite underwent notable changes, characterized by the disappearance of micro-
pores, a reduction in pore volume, and an increase in average pore size. Based on the above findings,
a dynamic control strategy of "high-pressure unclogging followed by low-pressure maintenance" was
proposed for in-situ leaching operations, providing both theoretical foundation and engineering guid-
ance for optimizing the "CO,+0O," in-situ uranium leaching process.

Key words: "CO,+0,"; in-situ leaching of uranium; CO, partial pressure; calcite; pores; corrosion;

permeability



