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Fig. 1 Schematic diagram of experiment device: 1—Water
supply device; 2—Electronic scale; 3—Injection tube; 4—

Overflow pipe; 5S—Water collecting device; 6—Soil box
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Table 1 Basic physical parameters of ion-absorbed rare earth
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Distribution in particle size/%

pllgem™) 0%  w/%  w/%

5-2mm  2-1 mm

Soil classification
1-0.5mm 0.5-0.075 mm <<0.075 mm

1.56 1.8  39.56 30.27 12.45 7.25

11.05 11.66 57.59 Clay salt
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Fig. 2 Results of wetting body shape: (a) h=5
cm; (b) A=10 cm; (c) ~A=15 cm; (d) ~=20 cm; (e)
h=25 cm
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Table 2 Radial distances from wetting front and point source

at different infiltration time

Radial distance of different angles/cm

Time/min

0° 15 30° 45° 60° 75° 90°
10 75 77 74 65 63 57 55
30 96 98 97 89 86 81 79
60 1.5 11.8 11.6 11.2 10.8 10.3 10.0
180 173 17.5 16.0 158 154 154 152
420 23.0 234 225 219 21.6 205 20.0
600 26.0 264 254 250 248 23.6 230
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Table 3  Error analysis of measurement and calculation for wetting front

Wetting front at different observation angles/cm

Time/
15° 30°
min

45° 60° 75°

Measured Calculated Error/% Measured Calculated Error/% Measured Calculated Error/% Measured Calculated Error/% Measured Calculated Error/%

10 7.7 7.25 6.2 7.4 6.81 8.7 6.5
30 9.8 9.41 4.1 9.7 9.14 6.1 8.9
60 11.8 11.38 3.7 11.6 11.06 4.9 11.2
180 17.5 17.18 1.9 16.0 16.76 4.8 15.8
420 23.4 22.77 2.8 225 22.18 1.4 21.9

600 26.4 25.79 2.4 254 25.18 0.9 25.0

6.22 4.5 6.3 5.87 7.3 5.7 5.58 22
8.63 3.1 8.6 8.20 4.9 8.1 7.86 3.1
10.61 5.6 10.8 10.31 4.8 103 10.04 2.6
16.12 2.0 15.4 15.59 1.2 154 15.65 1.6

21.35 2.6 21.6 20.57 5.0 20.5 20.08 2.1

2432 2.8 24.8 23.57 52 23.6 23.19 1.8
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Fig. 4  Relationship between wetted soil volume and

cumulative infiltration
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Fig.5 Effect of infiltration head on horizontal wetting front
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Fig. 6 Effect of infiltration head on vertical wetting front
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Table 4 Fitting results of relationship between horizontal

wetting front and duration of infiltration

h/em a b R?
5 3.1176 0.3088 0.9903
10 3.3237 0.3174 0.9918
15 3.4908 0.3191 0.9925
20 6.3867 0.2528 0.9972
25 7.0310 0.2562 0.9970

Fz5 MANBEBEMNBEEICRI AL
Table 5 Fitting results of relationship between vertical wetting

front and duration of infiltration

hicm a b R?
5 2.4285 0.3395 0.9994
10 2.4001 0.3514 09991
15 2.8929 0.3249 0.9934
20 3.1531 0.3529 0.9990
25 4.2693 0.3223 0.9973
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Fig. 7 Variables used to describe wetting pattern
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Fig. 8 Relationship between wetting front distance and time
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Influence range of single hole injection of
ionic rare earth for constant head

GUO Zhong-qun', LAI Yuan-ming®, ZHAO Kui®, JIN Jie-fang', WANG Guan-shi'

(1. School of Architectural and Surveying and Mapping Engineering,
Jiangxi University of Science and Technology, Ganzhou 341000, China;
2. Northwest Institute of Eco-Environmental and Resources,
Chinese Academy of Sciences, Lanzhou 73000, China;

3. Jiangxi Key Laboratory of Mining Engineering,

Jiangxi University of Science and Technology, Ganzhou 341000, China)

Abstract: Reasonable set of fluid injection wells of ion type rare earth in-situ leaching is conducive to improve the
recovery rate of resources, and the key step in calculating parameters of wells is to determine effect range of single well
injection, which means characteristics and migration laws of the moist body. It can be seen that the shape of moist body is
approximately semi-ellipsoid through the infiltration experiments of rare earth under different heads. In the initial stage of
infiltration, the transverse wetting distance is larger than that of vertical orientation, with infiltration, vertical
development rate increases more quickly, and the shape of moist body develops from semi ellipsoid to hemisphere. The
significant linear relationship between commulative infiltration and volume of moist body show that the increment of
average moisture content nearly maintains a constant, moreover, there is an power function relationship between the
horizontal and vertical maximum wetting distance and the infiltration time. The calculation model of the characteristic
value of moist body was established based on the Green-Ampt model and the principle of water balance, and the results
based on the calculation model fit well with that of experiments. According to the infiltration capacity curve of
three-dimensional Green-Ampt model, it can be concluded that the three-dimensional infiltration rate increases with the
increase of time, which is sharply distinctive from one-dimensional model.

Key words: constant-head; ion-absorbed rare earth; single hole injection; calculation model
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