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Table 1 Results of chemical multi-element analysis

of heavy placer (mass fraction) %

WA Au® Ag® As TFe S Cu Pb Zn  Sh

P 605.45 68.37 13.69 33.90 30.96 0.134 1.33 0.220 0.28

WAy Si0, ALO, Ca0 MgO Ce,0, Zi0, Na,0 K,0 TiO,

& 10.22 3.11 0.06 0.32 0.03 0.01 0.21 0.85 0.52
T« TR PN ¢/t
R2 HEDTSYAHTER
Table 2 Results of gold phase analysis of

heavy placer

Wi St (g/t) i %
PREE B R4 432.5 71.43
i a4 81.9 13.53
Tl Ak 0 2 4 62.6 10. 34
A4 28. 45 4.70
Bt 605. 45 100. 00
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Fig.1 Characteristics of gold minerals under

microscope in lump ore
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Fig.2 The recommended process flow chart
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Table 3  Grinding fineness condition test results

e P FRE/ Audhh/ Au [

-0.074 mm 8/ % AWK % (gt™")  F/%

A AIRET 0,159 287333.50 75.43

70. 95 KRBT 99.841 148. 95 24.57
G 100.0 605.45  100. 00

FERADEEET  0.134  350428.30  77.74

82.03 PEIREY 99.866 134.95 22.26
i 100. 0 605.45  100. 00

ERAEET 0.119  357329.10  70.24

91.18 PEIREH  99.881 180. 43 29.76
ERPY 100. 0 605.45  100. 00
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Fig.3 Solid microscopic characteristics of

gold minerals
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Table 4 Regrinding leaching test results

B A o s S 2 Au Au
Au fiL/ .
-0. 045 mm ( N RO, B EigR/
.t_

SR/% 8 % % (g1) %
85.43 — — — 45. 40 66. 39
90. 86 134.95  10.95 26.40  38.38 71. 56
95.28 — — — 39.10 71.01
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Fig.4 Gold mineral embedded in a
pyrite cavity
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Fig.5 Slurry concentrvte test results
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Fig. 6 Dissolved oxygen test results
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Fig.7 Results of oxidation time test
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Table 5 The recommended process test results
o Au i/ AufEl T Au ZEA DL
(gt™") R/ % /%
BIRNED 350 428. 30 77.74
SR 2832.50 21.68
AL 0.018 0. 04
it 3.52 0.52 99. 42
AR 0. 046 0.03
R 605. 45 100. 00
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Experimental study on comprehensive recovery of gold from a high-arsenic and high-sulfur

heavy mineral sand by a combined process of mineral processing and metallurgy
HU Shi-tong, CHEN Yu, LIU Li-xin, ZHOU Jian, CHEN Jian-fu, WU Wei-rong
(Jiangxi Sanhe Gold Industry Co. , Ltd. , Dexing 334200, China)

Abstract; In a high-arsenic and high-sulfur heavy mineral sand, partial gold minerals are associated with arsenic-
bearing sulfide minerals, and the gold is often distributed in arsenopyrite in the form of wrapped micro-fine partciles
or intergrowns with the arsenopyrite. Hence, it is quite difficult to obtain a high gold recovery index by conventional
smelting method. According to the occurrence characteristics of gold in the heavy mineral sand, a combined process
of mineral processing and metallurgy was investigated. The results show that a high-grade gold concentrate
containing 35% of gold can be obtained by grinding and shaking bed gravity separation, which can be directly
smelted and pre-recovered; after regrinding of tailings from shaking bed, biological oxidation pretreatment process
is adopted ; under the conditions of 10% feed concentration, 3.5 mg/L dissolved oxygen and 9 days of biological
oxidation, the arsenic oxidation rate is up to 98.52% and the sulfur oxidation rate is 94.29%. The total gold
recovery in the combined process of shaking bed gravity separation + biological oxidation + cyanidation carbon in
leach (CIL) process is up to 99.42% . Efficient recovery of refractory gold is realized in this study, providing
technical reference for the recovery of gold from a high-arsenic and high-sulfur heavy mineral sand.
Key words: high-arsenic and high-sulfur heavy mineral sand; grinding; shaking bed gravity separation; biological

oxidation ; cyanidation CIL process; gold concentrate ; recovery



