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Experimental research on one—dimensional horizontal infiltration
rules of ion—adsorption rare earth
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Abstract: Infiltration rules of leaching solution in the process of ion—adsorption rare earth in—situ leaching play
an important role in high efficiency mining and utilization of rare earth resources. One—dimensional horizontal
infiltration experiment of ion—adsorption rare earth was carried out based on the self-made test device with 3%
ammonium sulfate solution as the infiltration solution. In this experiment, the rules of cumulative infiltration
length, wetting front velocity and infiltration rate of 4 different partical sizes rare earth were studied. The
results show that the cumulative infiltration length indicates a trend of "rapidly increasing, then slowly developing';
the wetting front velocity and infiltration rate show the trend of "reaching maximum and sharply decreasing,
then tend to be developing stably"; the relationship between wetting front velocity and infiltration time is a
power function v=A-£"; the saturated permeability coefficient of soil increases with the increase of the maximum
particle size, and the value of which is 0.001 3~0.002 5 ¢m/min. The results contribute to the scientific realization
of ion—adsorption rare earth in-situ leaching.
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Fig. 1 One-dimensional horizontal infiltration test device
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Table 1 Physical indexes of soil samples /%

AN [RDRLAR 25 7 4 L f5i]

18 A TR KR 6, T ha K= 6,
2.36~1.18 mm 1.18~0.6 mm 0.6~0.3 mm 0.3~0.15 mm 0.15~0.075 mm
T 0 0 0 53.26 46.47 33.67 6.38
THE2 0 0 51.62 25.32 23.06 35.26 6.38
T3 0 29.43 19.64 27.23 23.70 37.63 6.38
THE4 27.65 24.24 16.37 10.21 21.53 40.67 6.38
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Fig. 2 Relationship between cumulative

infiltration depth and time
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Fig. 3 Relationship between wetting front migration
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Table 2 Fitting parameters of wetting front migration

velocity and time

g b ZHA fem-min®) LA A R 8 R?
+HFE 1 0.500 0.93
+ 2 0.517 091
+ 3 0.519 0.89
+ ¥4 0.523 0.92
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Fig. 4 Relationship of infiltration rate with time
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Fig. 5 Relationship between water head height of

pressure measuring tube and time
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Table 3 Value of saturated permeability coefficient

i g 1 S THE2 T3 T4

k 0.001 3 0.001 9 0.002 3 0.002 5
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