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Table 2 Test results of soil-water characteristic curve

Matrix suction ¥/kPa Volumetric water content 6,,

F 1 BRI R bR 6 0.34
Table 1 Physical property indexes of ion-type rare earth ore 15.2 0.258
bodies 28.9 0.237
Density/ Water ) ~ Relative density of 40 0.206
4 Void ratio ) )
(grem ™) content/% soil particles 43 0.183
1.63 15.32 0.92 2.72 72 0.15
Liquid limit/% Plastic limit/% Plasticity index 91.4 0.12
39.47 30.34 9.13
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Fig. 4 Cumulative curve of grain composition
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Fig. 6 Plane arrangement chart of moisture sensor
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Fig. 7 Schematic diagram of profile arrangement about moisture sensor
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Table 3 Measured values of field test

Single hole injection Liquid height in Influence
intensity/(m*-d™") the hole/m radius/m
0.6 0.32 0.66
1.2 0.69 0.83
1.8 0.95 0.86
2.4 1.13 0.92
3.0 1.47 1.13
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Table 4 Calculated value and experimental value of influence radius of injecting hole and infiltration intensity around injecting

hole
Influence radius Infiltration intensity around injecting hole
Liquid height,
Experimental Calculated Experimental Calculated Parameter
c/m Error/% 3 3 Error/%
value/m value/m value/(m’>-d ) value/(m’-d )

0.32 0.66 0.69 4.55 0.55 0.74 345 0.87

0.69 0.83 0.84 1.20 1.13 1.19 5.3 0.70

0.95 0.86 0.93 8.14 1.72 1.46 —-15.1 0.62

1.13 0.92 0.99 7.61 2.31 1.86 —-19.5 0.58

1.47 1.13 1.09 -3.54 291 2.24 —-23.0 0.52
AL TR, Bk T o SO AT R £S5 B AR BRMEEER
232 FERILERSRENEARR R Table 5 Fitting results of parameters 4’ and B’

BT RS IRE T R F 8 BT AL A5 A T Determination
MU, RIS R T, VI 5 0.69 m Liquid height/m 4 B coefficient
0.95 m. 1.13 m 3 FHOL N, SEHRARBEERALAAR 06 o8 1 099
AL LR 8 P . ' ' ’ ’

0.95 1.16 0.14 0.98

1.2 . 1.13 1.23 0.14 0.99

4 Liquid height c=1.13 m
1.1 Fitting curve A
1ok 35 —=— Liquid height in hole 0.69 m
’ —e— Liquid height in hole 0.95 m
3.0 —a— Liquid height in hole 1.13 m

0.8 e Liquid height ¢=0.95 m
Fitting curve
= Liquid height ¢=0.69 m
Fitting curve
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(=)
O
T

0.7
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Fig. 8 Influence of aperture on influence radius
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Fig. 9 Relationship between derivative value of influence
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A calculation model of influence radius of
single-hole injection in in-situ leaching

GUI Yong', WANG Guan-shi**, LAI Yuan-ming?, HONG Ben-gen', HU Shi-li*, LONG Ping'

(1. School of Resources and Environmental Engineering,

Jiangxi University of Science and Technology, Ganzhou 341000, China;
2. Cold and Arid Regions Environmental and Engineering Research Institute,
Chinese Academy of Sciences, Lanzhou 730000, China;

3. School of Architectural and Surveying & Mapping Engineering,
Jiangxi University of Science and Technology, Ganzhou 341000, China)

Abstract: It is of great significance for the reasonable determination of the hole pattern parameters to master the
influence radius of single-hole injection in steady state. This work assumed that the wetted body above the hole bottom
was ellipsoid, based on the infiltration intensity around injecting hole equals to the leaching intensity in the influenced
area of hole bottom, a calculation model was established for the influence radius of single-hole injection under steady
infiltration state. The liquid height in the hole and the influence radius were obtained by field test under five kinds of
injection intensity, and compared with the calculated results. The results show that the maximum error between calculated
value and measured value of the influence radius is 8.14%, up to the requirement of project, so the validity of the model
is proved. When the injecting hole radius is not more than 0.2 m, the influence radius increases nonlinearly with the
increase of aperture. And the influence radius increases linearly with the increase of aperture when the injecting hole
radius is more than 0.2 m. The influence radius of the injecting hole is approximately linear with the liquid height in the
hole when the injecting hole radius is 0.1 m and the liquid height in the hole is not more than 3 m.

Key words: in-situ leaching; injecting hole; influence radius; ion-type rare earth
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