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Table 1 Particle size distribution of clay minerals

Kaolin Montmorillonite

Tllite

Particle size/pm Mass distribution/% Particle size/pm

Mass distribution/%

Particle size/pm Mass distribution/%

-1.21 11. 04 -4.21
+1.21~-2.26 39.15 +4.21~-11.89
+2.26~-3.42 41.68 +11.89~-18.01
+3.42~-5.18 7.16 +18.01~-27.28

+5.18 0.97 +27.28

10. 38 -7.85 8.13
21.59 +7.85~-11.89 21.84
20.33 +11.89~-14.63 36. 59
40. 12 +14.63~-18.01 26.73
7.58 +18.01 6.71
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Fig. 1 Experimental equipment for simulated leaching
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Fig.2 Effect of the ammonium sulfate solution

concentration on the stability of penetration velocity
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Fig.3 Permeability coefficient of ammonium sulfate

solution in three clay minerals
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Fig. 4 Plot of the permeation velocity versus time under

different ammonium sulfate solution concentration
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Table 2 Permeation velocity under different ammonium sulfate solution concentration

Kaolin

Montmorillonite Mllite

Rangeability of
Concentration/  Stability permeation
Stability permeation

Stability permeation

Rangeability of Rangeability of
Stability permeation

Stability permeation Stability permeation

(mol/L) velocity v/ velocity v/ velocity v/
velocity Av/ velocity Av/ velocity Av/
(107 em/min) (107 em/min) (107 cm/min)
(1073 em/min) (1073 em/min) (1073 em/min)

0. 05 1.13 - 1.41 - 1.32 -

0.10 0.94 -0.70 1.27 -0.05 1. 08 -0.52
0.15 0.61 -1.04 1.04 -0.28 0.94 -0. 66
0.20 0.47 -1.18 0.85 -0.47 0.75 -0.85
0.25 0.38 -1.27 0. 80 -0.52 0. 66 -0.94
0.30 0.19 -1.46 0. 66 -0. 66 0.52 -1.08
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penetration velocity
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under different liquid-column heights
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Table 3 Permeation velocity under different liquid-column height in three clay minerals

Kaolin Montmorillonite Mllite
Liquid- Rangeability Rangeability Rangeability
Initial Stability Initial Stability Initial Stability
column of stability of stability of stability
permeation permeation permeation permeation permeation permeation
height/ permeation permeation permeation
velocity v,/ velocity v/ velocity vy/ velocity v/ velocity vy/ velocity v/
cm velocity Av/ velocity Av/ velocity Av/
(107 em/min) (107 em/min) (107 em/min) (107 em/min) (107 em/min) (107 em/min)
(107 em/min) (107 em/min) (107 em/min)
10 1.73 0.75 - 1.78 1.23 - 1.65 1.23 -
12 2.09 0. 89 0. 14 2.16 1.41 0.19 1. 86 1.41 0.19
14 2.32 0.99 0.24 2.33 1.56 0.33 2.26 1.56 0.33
18 2.47 1.27 0.52 2.67 1.79 0.57 2.76 1.79 0.57
24 3.20 1.51 0.75 3.22 2.17 0.94 3.02 2.17 0.94
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Study on Permeability of Weathered Crust Elution-deposited Rare Earth Ores by Ammonium Sulfate

CHEN Fei-hong"*, XU Shan'*, XU Yuan-lai'*, ZHOU Fang®>* , CHI Ru-an®’

(1. School of Chemical Engineering & Pharmacy , Wuhan Institute of Technology, Wuhan 430205, China;

2. Key Laboratory for Green Chemical Process of Ministry of Education,Wuhan Institute of Technology, Wuhan 430205, China

3. Xingfa School of Mining Engineering, Wuhan Institute of Technology, Wuhan 430074, China)

Abstract: How to improve the permeation and diffusion of the leaching solution in ore body is the key to efficiently recov-

er rare earth resources from weathered crust elution-deposited rare earth ores by in-situ leaching. In order to understand the

permeation mechanism of ammonium sulfate solution leaching weathered crust elution-deposited rare earth in the industrial pro-

duction better, the influence of the concentration of ammonium sulfate solution and the liquid-column height on the permeation

process in different pure clay minerals was discussed, and the interface properties of the leaching solution were characterized to

calculate the adhesion work between the leaching solution and the mineral surface, so as to reveal the permeation mechanism of

ammonium sulfate leaching solution. The results show that in the three clay minerals, the permeation velocity decreases with

the ammonium sulfate solution concentration and increases with the liquid-column height. The calculation results of the adhe-

sion work show that the higher the concentration of ammonium sulfate solution, the greater the adhesion work of leaching solu-

tion on the surface of clay minerals, and the slower the permeation velocity in clay minerals. Among the three typical clay min-

erals, the adhesion work of ammonium sulfate solution on the surface of kaolin is the largest and the permeation velocity is the

slowest. The adhesion work on the surface of montmorillonite is the smallest and the permeation velocity is the fastest.

Key words : weathered crust elution-deposited rare earth; ores clay minerals; permeability; adhesion work





