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Research on the Leaching of Gold in Anhydrous Organic Solvents-Copper Chloride System
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Abstract: The leaching of gold by CuCl,-DMF system was studied by the single-factor and orthogonal

experiments. The leaching rate of gold reached 96.6% under the following optimum conditions: The

concentration CuCl, being 0.75 mol/L, the reaction time of 75 min, the ratio of solid to liquid fixed at

500:1. Meanwhile metallic gold could be recovered by adding distilled water into the leachate. 99.2% of

gold was reduced at normal temperature when the reaction time was 1.5 h, and the quantity of distilled

water added to the leachate was 80% of the leachate volume. When it came o the selective leaching of gold

from actual materials, this system worked well.
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Fig.1 Influence of CuCl, concentration on gold leaching rate
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Fig.2 Influence of liquid/solid ratio on the gold leaching rate
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Fig.3 Influence of reaction time on gold leaching rate
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Fig.4 Influence of reaction temperature on the gold leaching rate
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Tab.1 Factors and levels for L,s(5*) orthogonal array design for
the leaching of gold by CuCl,- DMF system

FSEN
P A CuCL & B: & C: BH D: R [#
E/(mol/L)  #RJE/C WFEl/min -~ H/(mL:g)
1 0.25 35 30 200:1
2 0.5 45 45 300:1
3 0.75 55 60 400:1
4 1 65 75 500:1
5 1.25 75 90 600:1

2.5.2 IEAZSEEBG T S SER 45 R bt

IEAT 2B it O J szt g SRk 2 o, 40
I 2 ASSPATREM, R EE 2 RETFHAME. R
W 2 1M, AT RERL, TEMHITER 3.

RIER 3 BEAILE Rodrarm, SHEE
12 HUR B0 /IR IR IR H R B (B)> 12 H B ]
(C)> [ HL(D)>CuCly(A). Rtt, 76356 5t E
W, RT3 E] DMF-CuCl, fk RIZ & MIEAER N
A3BsC,Dy, EIVKFE 0.75 mol/L. RHIEE 75C. 8
HUFIE] 75 miny WE[E EG 500: 1.
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#£2 CuClL,-DMF & R84 L,s(5)EALR i RER

Tab.2 L,s(5%) orthogonal array design and results of the
leaching of gold by DMF-CuCl, system

G A B c D E  ®EE%
1 1 1 1 1 1 18.84
2 1 2 2 2 2 40.00
3 1 3 3 3 3 51.92
4 1 4 4 4 4 83.92
5 1 5 5 5 5 90.25
6 2 1 2 3 4 37.44
7 2 2 3 4 5 45.40
8 2 3 4 5 1 85.90
9 2 4 5 1 2 40.78
10 2 5 1 2 3 72.00
11 3 1 3 5 5 40.40
12 3 2 4 1 1 53.54
13 3 3 5 2 2 60.00
14 3 4 1 3 3 56.76
15 3 5 2 4 4 83.94
16 4 1 4 2 1 4472
17 4 2 5 3 2 5727
18 4 3 1 4 3 52.84
19 4 4 2 5 4 30.66
20 4 5 3 1 5 69.74
21 5 1 5 4 2 65.18
22 5 2 1 5 3 38.54
23 5 3 2 1 4 24.50
24 5 4 3 2 5 77.94
25 5 5 4 3 1 9325
KF T 81181 42677 57113 43015 87765

KFIL 79251 55109 46885 86825 69288
JKFIIL 86814 75709 81455 87993 74014
KV 65143 84128 130555 109741 67833
K-V 89640 167424 98264 81649 104803

K3 BEHRK

Tab.3 Significance testing
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CuCl, 236 4 59
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RHETE 2685 671 6.65 =4.12 *
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RE e 571 143 =7.01
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Fig.5 Influence of the dosage of water on gold reduction
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