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BRI M 0 RE N ZERE R, 2E Ay TG Fig. 1 Concentration of sample size and content of test
IARZE, FEOEA R SR AR, AEARTESER) sample
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Table 1 Ratio and characteristic parameters of samples
Sample No. Porosity Volurzle/ Density/ Water Quality of Quality of
ratio cm (grem™) content/% dried sample/g water/g
1 0.6 600 2.71 15.81 1016.25 160.67
2 0.7 600 2.71 15.81 956.47 151.22
3 0.8 600 2.71 15.81 903.33 142.82
4 0.9 600 2.71 15.81 855.79 135.30
5 1.0 600 2.71 15.81 813.00 128.54
6 1.1 600 2.71 15.81 774.29 122.41
F 2 WA )R R
Table 2 Total mass of sample and ring knife
Porosity Ring knife Total quality of Sample Sample Sample density/
ratio quality/g ring knife and sample/g quality/g volume/cm’ (grem?)
0.6 99.13 334.36 235.23 119.92 1.96
0.7 99.14 320.53 221.39 119.92 1.85
0.8 99.13 308.22 209.09 119.92 1.74
0.9 99.12 297.21 198.09 119.92 1.65
1.0 99.13 287.31 188.18 119.92 1.57
1.1 99.11 278.33 179.22 119.92 1.49
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Fig. 2 Variable head permeability tester: 1—Water injection
hole; 2—Leaching solution; 3—Scale; 4—Sealing clip device;

S5—Penetration test device; 6—Venting device; 7—Outlet hole
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Table 3 Test data record of osmotic test

Porosity h K,/ K>/
-t Ags rc - ’, -
ratio Iy ho (cm's™) (cm's )
0.6 028 671 25 089 3.62X107° 322X107°
0.7 031 642 27 085 4.19X107° 3.56X107°
0.8 023 332 27 085 6.01X10° 5.11x107
09 046 575 26 087 6.94X107° 6.04X107°
1.0 028 264 25 089 920X107° 8.19x107°
1.1 037 227 25 089 141X10* 12.6X107°
_14%x107S — —
T = —Permeability coetticient, K,,
5 12X 1075+
< 10X 105}
5
Q _
= 8XI107°F
Q
3
z 6X107r
%
-5 L
g 4%X10
[ o)
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Porosity ratio
3 LB S BERBIIRR
Fig. 3 Relationship between porosity ratio and permeability

coefficient
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Fig. 4 Schematic diagram of distribution of water film at
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Table 4 Fitting results of different equations

Correlation

Formula type
P Coefficient, R?

Fitting result

TERZAGHI s
Ky, =8.85x107 ¢ 0.936
formula
o V3
LI Jie formula Kﬁ:&%xw4( j 0.880
e+1
KORMON [ é
Ky =181x107*.| — 0.965
formula e+

FRPFARAEBURIAC L B 20k 72 do=0.00136, X 1R
FTAR A PP E R U N, ARk o
PRI UA thek i 5.

3
Ky =1042-5— 4,7 (6)
e+1

14X107

e Experimental result

_s | —According to Terzaghi formula fitting
12X107 r— According to LIU Jie formula fitting
According to Kormon formula fitting //

10X 1075 r— After revision of curve /
/e

8X107F

6X107°[

4X107F

2X1073F

Permeability coefficient, K,y/(cm*s™")

0 02 04 06 08 10 12
Porosity ratio

B5 fLEtS5BIERMN KR
Fig. 5 Relationship between variation of porosity ratio and

permeability coefficient
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Fig. 6 Comparison of test results with modified model
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Permeability characteristic of weathered crust
elution-deposited rare earth ores under different pore structures

YIN Sheng-hua"2, QI Yan"2, XIE Fang-fang”, CHEN Xun®, WANG Lei-ming®

(1. Key Laboratory of High-Efficient Mining and Safety of Metal, Ministry of Education,
University of Science and Technology Beijing, Beijing 100083, China;
2. School of Civil and Resource Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: During the leaching of weathered crust elution-deposited rare earth ore, the grain grading is the key factor
affecting the permeability of ore body and leaching results. In order to explore the feature rule of permeability of
weathered crust elution-deposited rare earth ore under different grain grading conditions, six groups of rare earth of
different grain grading were prepared. The indoor experiment was conducted on the self-made variable water head
infiltration equipment to analyze the permeability of ore body and leaching results, which effectively simulate the ore
body porous structure of the whole leaching process. The results show that the rare earth with different grain grading
corresponds to different permeation effects results. Based on the experimental data, the relationship between porosity and
permeability is summarized as “index relation”, and the modified permeability coefficient model is obtained by referring
to the fitting results, the revised model is promoted. The mechanism analysis shows that the bonded water film of rare
carth ore particles occupies the effective pores when the pores are relatively small, and it imposes great viscosous effect
on the flow of the solution. With the increase of porosity, the bonded water film effect is weakened and the effect of
seepage is enhanced.

Key words: weathered crust elution-deposited rare earth; permeability coefficient model; bonded water film effect;

particle grading
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