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Table 1 Parameters of dyeing image of No.1 pit profile for liquid
(4) injection
(&) (o) (%)
(6) (cm) (%) (cm) (cm) (%)
a y=20 65.40 26.3 49.0 17.94
9 y=40 77.90 60.5 84.4 7.98
( ) f(a) y=060 79.83 56.6 77.4 8.39
2 y=280 46.24 21.1 65.1 29.91
y=100 60.42 26.8 57.3 22.59
2.1 y=120 61.09 27.4 57.8 22.41
1
2 F2 HRACHEHEREEGER
3 Table 2 Parameters of dyeing image of No.2 pit profile for liquid
injection
1 2
(cm) (%) (cm) (cm) (%)
2 49.0 cm
y=20 69.45 23.5 43.6 22.39
[}
65.40% (1 mm) y =40 70.67 34.1 54.1 10.81
80% [16-17]
0 y=160 74.72 33.1 53.8 17.66
26.3 cm $=80 82.00 49 574 8.85
17.94% y =100 80.03 46.0 64.2 10.48
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Table 3  Variation coefficient of dyeing image parameters of pit
profiles for liquid injection

(%)
(%) 65.15 12.45 19.10
(cm) 36.45 17.31 47.49
(%) 18.20 8.66 47.55
(cm) 65.17 13.39 20.55
(%) 75.67 5.02 6.63
(cm)  37.37 8.70 23.29
(%) 13.61 5.26 38.65
56.40 7.96 14.12
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Fig. 3 Relationship between parameters of dyeing image of NO.1
pit profile for liquid injection
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Table 5 Widths of multifractal spectra of NO.2 pit profile for liquid Fig. 7 Relationship between REO grade and NH; content and depth
injection
(Cm) Omin Olmax Aa 0 ~ 45 cm
y=20 0.969 1.026 0.058 45 ~75 cm
y=40 0.969 1.035 0.066 45 ~75 cm
y=60 0.984 1.151 0.167
= +
y =280 0.989 1.025 0.036 NH;
y=100 0.988 1.042 0.054 0 ~ 45 cm
y=120 0.978 1.087 0.108 NHI 0~ 30 cm
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Aa flo)
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6 SERB—BILIEA AL AR R Table 6 Leaching rates of No.1 pit profile for liquid injection
Fig. 6 Relationship between preferential flow fraction and spectral
width of No.1 pit profile for liquid injection one (cm)
(em) 15 30 45 60 75
2.3
N y=20 100 66.67 322 6.31 0 0
NH,
y=40 100 98.84 97.67 92.64 71.80 48.14
0.66 g/kg
N y=60 100 53.79 43.56 36.11 20.45 11.82
NH4
7 y=280 100 68.18 25.00 1.52 0 0
y=100 100 95.45 54.92 23.74 0 0
7 0~45cm
y=120 100 96.21 43.56 4.04 0 0
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Table 7 Leaching rates of NO.2 pit profile for liquid injection

(cm)

(cm) 0 15 30 45 60 75
y=40 100 90 7333  36.67 0 0
y=60 100 9333 8333 4222 0 0
y=80 100 96.67 9333  76.67 0 0

0~45cm
C=a-bz (12)

¢ z (cm) a b

b
b cm’!
(12)
8 9

8 9

*8 ERM—MERRESRENBEER
Table 8 Fitting results of leaching rates and depths of NO.1 pit
profile for liquid injection

(m) a b R?
y=20 69.4 0.69 0.86
y=40 118.89 1.19 0.67
y=060 74.8 0.84 0.85
y=280 57.28 0.57 0.81
y=100 60.05 0.60 0.92
y=120 55.1 0.55 0.84

R FRUCHENRSREMUESER
Table 9 Fitting results of leaching rates and depths of NO.2 pit
profile for liquid injection

(m) a b R?
y=40 68.56 0.67 0.88
y=60 66.88 0.68 0.75
y=80 172.00 1.71 0.75
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Fig. 8 Relationship between fitting coefficient b and preferential
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Effect of Heterogeneity of Leaching Solution on Leaching Rate in
Ionic Rare Earth Ore Body

LUO Sihai', LUO Tao', WANG Guanshi"*, LIU Jian' , HU Shili', ZHU Dongmei'

Sciences, Lanzhou

(1 School of Architectural and Surveying & Mapping Engineering, Jiangxi University of Science and Technology, Ganzhou,
341000, China; 2 Cold and Arid Regions Environmental and Engineering Research Institute, Chinese Academy of

730000, China)

Abstract: In order to study the effect of heterogeneity of leaching solution on leaching rate and leaching depth in ionic rare

earth ore body, an infiltration test was carried out in the ion-type rare-earth mine in Anyuan of Jiangxi with the mixed solution of

brilliant blue and ammonium sulfate, in which brilliant blue was used for tracing the permeation process of leaching solution

while ammonium sulfate used for reflecting the permeation process of ion exchange. The inhomogeneous permeation process of

the solution in ore body was obtained, and morphological image processing technique was used to determine the parameters of

dyeing images and the widths of multi-fractal spectra of the staining profiles. The effect of inhomogeneous permeation process on

the leaching depth of rare earth ions was also analyzed. The results showed that the variation coefficient of inhomogeneous

parameters were medium, leaching agent had multi-fractal properties in inhomogeneous permeation process. Multi-fractal

spectrum width and preferential flow fraction were more sensitive to inhomogeneous permeation process compared with the depth

of matrix flow, the dyeing image parameters, such as the dyeing depth and dyeing area ratio. With the increase of the preferential

flow fraction, the leaching rate and the leaching depth decreased.

Key words: In-situ leaching; lonic rare earth mine; Heterogeneity; Leaching rate
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