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Influence factors of moisture content in heap leaching
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University of Science and Technology Beijing, Beijing 100083, China;
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Abstract: The moisture content has significant influence on the state of gas-liquid flow and solute transport in ore heap.
The gas permeability decreases with increasing the moisture content. While the liquid permeability and solute transport
flux both increase with broadening the moisture content in ore heap. Several column tests were performed using periodic
infiltration of water on columns composed of ore. To explore the effect of ore particle size and irrigation rate on moisture
content in the ore heap. Response surface analysis of experimental data was conducted by adopting the Design—Expert
software, and the fitting equation of moisture content on irrigation rate and particle size was provided. The result shows
that the moisture content decreases with increasing the ore size, and the moisture content increases as the irrigation rate
increases. The ore size has more important role than the irrigation rate on moisture content in ore heap. The bigger the
particle size is, the smaller the impact of irrigation rate on moisture content is.
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Unsaturated state; (b) Saturated state

Distribution of gas and liquid in ore heap: (a)
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Fig. 2 Schematic diagram of experimental set-up: 1—High
site barrel, 2—TIrrigation control switch; 3—Ore sample; 4—

Coarse sand; 5—Collective barrel
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Table 1  Average particle size of ore in columns

ALEA NI AP Sy =N 200 mm. R 1 574 Column No. Ore size/mm Average ore size/mm
R FE A AORAR S DL, SEae k90 20 4. R 2 I 3-5 4
FT90 s PSR % I L s
SRR IR KR M, E . o 075
USSR AR AL SR S L T S v 0105 s
BORRAR R, AR AL T RN B R - :
®2 EWITHE
Table 2 Experimental program
Sample  Average ore  Irrigation rate/ Sample  Average ore Irrigation rate/ | Sample Average ore Irrigation rate/
No. size/mm (L'm>h™h No. size/mm (L'm2>h™h No. size/mm (L'm>h™h
I-1 4 10 11-3 1.5 50 II-5 0.75 200
I-2 4 20 1I-4 1.5 100 V-1 0.3 10
I-3 4 50 II-5 1.5 200 V-2 0.3 20
I-4 4 100 -1 0.75 10 V-3 0.3 50
I-5 4 200 I1-2 0.75 20 Iv-4 0.3 100
1I-1 1.5 10 1-3 0.75 50 IV-5 0.3 200
1I-2 1.5 20 111-4 0.75 100




255 T W

FIHE, S R R KRN KR 1965

3 HFHRRKITIE

31 W ARNEMT HEKENZM

Bl 3 P A AN Rk B 4 A N HERR AR K 36
(Tt BOREN kit A8 tith g . (B 3 mrda, o3
PR BEZ R AR . SRR R AT
HES KRB ATRAR A AR — 3, RIS mE
PREERRE — 3 I, T HE P 7K AR AT AR 1 15 DK ek o

= —Irrigation rate of 10 L-m™+h™!
o1 * —Irrigation rate of 20 L-m2+h™!
4 —Irrigation rate of 50 L'm™*h""
& 40+ v —Irrigation rate of 100 L-m™-h"!
% +—Irrigation rate of 200 L-m™h"!
=
8 30_
-]
E;
=
o -
= 20
10+
0 1.0 2.0 3.0 2.0

Average ore size/mm
3 AFIWEHGREE N ARSI AR KR
Fig. 3 Relationship between moisture content and ore particle

size at different irrigation rates
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Fig. 4 Relationship between moisture content and liquid

irrigation rate at different average ore sizes
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Table 3 Variance and significance analysis of fitted equation

Source Sum of squares dr Mean square F p-value prob>F
Model 3589.22 9 398.80 76.29 <0.0001 Significant
a 12.65 1 12.65 2.42 0.1508
20.18 1 20.18 3.86 0.0778
ab 64.69 1 64.69 12.38 0.0056
a 23.15 1 23.15 4.43 0.0616
b 50.25 1 50.25 9.61 0.0112
a*b 7.53 1 7.53 1.44 0.2578
ab’ 24.43 1 24.43 4.67 0.0560
a 1.00 1 1.00 0.19 0.6712
v 1.99 1 1.99 0.38 0.5514
Residual 52.27 10 5.23
Cor total 3641.50 19

H# 3 &, BIG R FAER 7629, “Prob>F”
{E/NF 0.0001, JrRERIARE. W, BARERY
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Fig. 5 Response surface plot for liquid irrigation rate and ore

particle size
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Fig. 6 Contour plot for liquid irrigation rate and ore particle

size
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