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Experimental Study on Recovery of Associated Gold from
Copper Sulfide Ore by Flash Flotation

ZHANG Fuya', CHEN Yan®, SHEN Tao’, ZHANG Yuejun', ZHOU Jianhang'
(1.BGRIMM Machinery & Automation Technology Co., Ltd., Beijing 100160, China; 2.Yinshan Mine Co., Ltd.,
Jiangxi Copper Corporation Limited, Dexing 334200, Jiangxi, China)

Abstract; With a copper sulfide ore from Jiangxi Province taken in the research, an experimental study was carried out
for enhancing the recovery of associated Au by flash flotation. In a laboratory test, the underflow of secondary-stage
classification was subjected to an open-circuit flash flotation consisting of two-stage roughing and two-stage scavenging,
leading to the Au grade up from 16.60 g/t to 140.60 g/t, presenting good floatability. Additionally, the Cu grade in the
concentrate from flash flotation cell is higher than that in the main process, which proves that flash flotation of
classification underflow will not affect the Cu recovery from the main process. Industrial practice demonstrates that with
the ores of different Au grade, the Au recovery rate has increased after technical transformation. A size analysis by
sieving reveals that those fully liberated minerals within conventional size fraction in classification underflow can be
mainly recovered by flash flotation, thus being prevented from overgrinding due to returning to the grinding mill.
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Fig.1 Process flowchart adopted before

in a copper ore processing plant
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Table 1 Analysis of chemical composition of raw ore % Table 2 Concentration and size distribution in classification
Cu S Au AgD Pb Zn As Sb Bi after regrinding
. . . 3. . . . . . ; LG (SR E) / %
0.426 8.563 0.52 13.8  0.047 0.118 0.176 0.013 0.006 7 YIRS W% &
. +0.074 mm  0.045~0.074 mm  —0.045 mm
WOZ Fe 5102 A1203 CdO MgO NaZO KZO Mn —
2 50.70 14.22 19.36 66.42
0.032 10.50 5638 12.45 0.08 042 0032 256 0.044 W 4021 5.46 10.63 §3.90
1) HAH o/t i 71.09 29.08 31.56 39.36
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Table 3 Analysis of metal content in classification after regrinding

Yrkkaa pi

Cu i/ % S i/ % Au i/ (g - t™h)

9HH° 2.28 41.55 9.91
i it 2.92 39.04 6.62
YLab 1.61 43.99 13.35
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Fig.2  Flowchart for flash flotation with roughing
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Table 4  Test results of flash flotation with roughing

P e W% RCE/ %
Sl Cu S Au" Cu S Au

HHET 1 14.14
MR 2 5.69
=20 80.17
B 100.00

1) AR g/t

7.931 43.805 52.08 72.06 14.99 44.36
4.105 43.592 86.94 15.02 6.00 29.81
0.251 40.742 5.35 1292 79.01 25.83
1.560 41.340 16.60 100.00 100.00 100.00
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Fig.3  Flowchart for flash flotation with roughing-cleaning process
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Table 5 Test results of flash flotation with roughing-cleaning process

7 il i S % 12, %
A/
TP TG s a0 s h

i 7.14 2471 3541 140.60 75.66 576  62.66
RPN 3.03 2.56 47.10 26.58 3.34 3.26 5.03
iy 2 9.73 2.40 46.47  20.71 10.00 10.32 12.59
=220 80.10 0.32  44.17 3.94 11.00 80.66 19.72
JEH° 100.00 2.33  43.86 16.01 100.00 100.00 100.00
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Table 6 Calculation table for selection of flash flotation cell

T/ 3K VAR, AR R/ [ %74
(t-h™") WE/% (t-m™) (m®*+h™")  (m®-mn)
50 60 3 50 0.83
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1 0.7 3 3.57 4
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Fig.4 Process flowchart after technical transformation
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Fig.5 Gold recovery before and after technical transformation
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Table 7 Sieving analysis of concentrate from flash flotation

B2/ mm FER/ % Au i/ (g -t EBIRAE/ %
+0.18 1.34 — —
-0.18+0.074 34.74 6.48 8.58
-0.074+0.045 33.20 39.46 49.95
-0.045+0.038 6.32 59.25 14.30
-0.038 24.40 29.21 27.17
A1t 100.00 26.23 100.00
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