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Fig. 1 Green-Ampt infiltration model
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Fig. 2 Schematic diagram of experimental set-up: 1—
Variable head device; 2—Loading device; 3—Water supply
device; 4— Water collecting device; S—Filter paper; 6—

Flow-guiding bore plate

F1 H TR L IEEAYE S

Table 1 Basic physical parameters of ion-absorbed rare earth

. . . o
Granule density, Soil particle mass fraction at all levels/%

3 6:/% 6/% Soil texture
po/(gem”) 2-0.02 0.02-0.002 <0.002
2.574 1.1 583 54.815 27.628 17.557 Clay loam
2 AFRINBACKT AR AL B 3
Table 2 Infiltration rate of different wetting front under different infiltration heads
i/(cm'min ")
z¢ Yem'!
5cm 10 cm 15 cm 20 cm 25 cm 30 cm
0.04 0.0045 0.0039 0.0041 0.0044 0.0049 0.0045
0.05 0.0048 0.0047 0.0047 0.0048 0.0057 0.0063
0.0625 0.0051 0.0055 0.0056 0.0061 0.0067 0.0069
0.1 0.0059 0.0069 0.0076 0.0081 0.0092 0.0087
0.2 0.0086 0.0096 0.0107 0.0144 0.0152 0.0174
0.5 0.0209 0.0266 0.0289 0.0298 0.0315 0.0347
1 0.0397 0.0474 0.0546 0.0646 0.0743 0.0803
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Fig. 3 Relationship between infiltration rate and wetting front

reciprocal at different infiltration heads
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Table 3 £, K, and S; values at different infiltration heads

h/cm k KJ/(cm'min")  Syh)/cm R?
5 0.03699 0.00247 14.98 0.99727
10 0.04568 0.0022 20.76 0.99553
15 0.05277 0.00188 28.07 0.99784
20 0.06171 0.00167 36.95 0.99608
25 0.07043 0.00143 49.25 0.98908
30 0.0768 0.00126 60.95 0.99141
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Fig. 4 Linear fitting of saturated hydraulic conductivity (Kj)
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Table 4 Calculation parameters of permeability coefficient

h/cm Ah/cm ¢/(mL-min ") K/(um-min ")
10 23.6 0.286 46.3
20 18.7 0.296 60.5
30 14.1 0.303 82.1
40 16.5 0.308 71.3
50 20.4 0.302 56.6
AV
i —
7

8  BiEiE R R R K
Fig. 8 Schematic diagram of verification experimental set-up
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Infiltration head of ion-absorbed rare earth with column leaching
experiment determined based on Green-Ampt model

YIN Sheng-hua'?, XIE Fang-fang'2

(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 Environment Engineering, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: During the in-situ leaching process of ion-absorbed rare earth, the rational determination of infiltration head is
helpful for reducing infiltration time and enhancing leaching efficiency. With Green-Ampt soil infiltration model and
infiltration experiment on variation of water head of ion-absorbed rare earth, the relationships between infiltration rate,
infiltration head and depth of wetting front, and the relationships between infiltration time, cumulative infiltrated water
volume and infiltration head were established. The results show that infiltration head of leaching solution is not the higher
the better. With the increasing of infiltration head, the infiltrate rate presents a tendency of increasing and then decreasing.
There is an optimized infiltration head. Conducting a column leaching experiment on the ion-adsorption type rare earth
source from Gan Nan, its optimized infiltration head is 26.69 cm. The infiltrate rate of interface determines the infiltration
effect of the solution in a certain range.
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