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Experimental study on beneficiation and metallurgy of
a high sulfur micro fine grained gold deposit
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Abstract: The gold minerals in a high sulfur gold deposit are closely associated with pyrite, and the
average particle sizes of gold ore and pyrite are 3.58 and 32.80 um, respectively. The embedded particle
size is fine. The concentrate grade and recovery are not satisfactory in actual production. In order to
further improve the concentrate grade and recovery rate, pyrite was determined as the flotation target
mineral in this experimental study according to the characteristics of the mine, The optimal flotation
process and parameters were obtained through the system condition test and beneficiation test, and then
the open circuit test and closed-circuit test were carried out. But the flotation indexes resulted from the
tests were not ideal. Based on the judgment that pyrite in middling ore is mostly conjoined, the flotation
middling was reground, and the satisfactory indexes of a concentrate gold grade of 17.4 g/t and a gold
recovery of 80.66% were achieved. Combined with the processes of "ultra-fine grinding" and "alkali
leaching pretreatment", the leaching test of flotation concentrate yielded a satisfactory index of gold
leaching rate of 77%, providing a valuable reference for the production sites.

Key words: high sulfur; fine grained gold deposit; middling regrinding; regrinding of concentrate;
superfine grinding; alkali leaching
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FeARIFANEEAR . Tab.2 Mineral composition and relative content
Ty G 2 R AR I, T Y] BE%
AT AL, PRAT TR AL 17.4 gt & By 7.28
ISR 80.66% M A bn. A, 258« | A Y Foft 0.10
“BIRTIALHL” T2, SHFIERY TR B, 15 uN7E 7.38
FIER MR T1%R RS, NE Bzt A FiE 14.28
RSB IR T & KA 0.56
Jr e 26.93
1 TR BT Py 1.06
Hzf 48.98
1.1 h2Z RS HoAlh 0.81
X SR AR R AT T2 TR N F 92.62
B, HraE R R 1. RIER 1 B, FedhhmE— it 100
SAB| TR B ALHE R N, BRN 20 gt K
THAEGEGR. M. B BEER AT, TE R EETRESER
TR E. B A PR S ERE, 153 4.18%, Tab.3 Particle size distribution of pyrite
BT EmREr . L /um TR/ Y% 28%
+104 0.00 0.00
R 1 FRBMAREY EETRUFEMTER ~104+74 3.56 3.56
Tab.1 chemical analysis results of main elements of a high sulfur —74+38 12.9 16.46
micro fine grained gold mine 1% —38+20 33.24 49.7
&4 Au Ag" Cu Fe Pb  Zn S As —20+15 16.46 66.16
EO20 21 B 334 0 B 418 0.022 -15+10 17.31 83.47
*E: Au. Ag BN git, ARSCRIE —10+5 13.88 97.35
-5 2.65 100
1.2 TEZWW%a0Hh P EpRiAR/um 32.80
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Tab.4 Open circuit test results
FERATR 2R % &g SR /%
FEH 7.76 17.3 56.22
KR 7.03 2.4 7.07
i) A 3.82 4.5 7.20
FEILE 2.19 11.9 10.91
HI 3.95 23 3.80
HIks 2.12 1.9 1.69
HIk; 4.09 0.9 1.54
==t 69.04 0.4 11.57
it 100 2.4 100
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Fig.4 Closed circuit test flow
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Fig.5 Regrinding test flow for the medium ore
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Tab.5 Regrinding test results of the medium ore

EEAY S FEERY% Gt 4 ECR %
K- 8.40 19.7 69.90
FEl LRV IES 2.40 9.6 9.73
GUHERERET)  10.80 17.5 79.71
R 9.51 1.7 6.83
=t B 79.69 0.4 13.46
BIFERERT)  89.20 0.5 20.29
Mt 100 2.4 100
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Fig.6 Regrinding test flow for the concentrate
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Tab.6 Regrinding test results for the concentrate

[E R PER% (gt A%
K0 VA 4.00 253 43.70
k- TG 2.26 233 22.74
HINEGEARET)  6.26 24.6 66.45
¢gf*é§+ 16.08 2.9 20.14
v =t 77.66 0.4 13.42
BIrERER) 9374 0.8 33.55
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Fig.7 Test flow of "conventional grinding leaching"
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Tab.7 Test results of "conventional grinding-leaching"

waE ETe e s MOEA CRES
S35 0 @A) ey %% // (Eg ﬁ o /zkg/t)
80% 14.0 6.7 52.14 221 0.5
88% 14.0 6.5 53.57 3.86 0.8
98% 14.0 6.0 57.14 8.48 32
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Fig.8 Test flow of ultra fine grinding-leaching
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Fig.9 Test flow of superfine grinding alkali leaching

pretreatment leaching
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1) FEPRUETFEIERE N 2 SAEH 7= S, 74
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R 66.45%. Kl &G 2 — B4 m, HE R
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