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Study on Beneficiation and Metallurgy Process of a High Arsenic and High Sulfur Complex
Refractory Gold Ore
ZHOU Guanglang, DUAN Shenghong
(Yunnan Gold Mining Group Co. , Ltd. , Kunming 650200, China)

Abstract: In order to effectively recover gold from a complex gold ore with high arsenic and sulfur
content, process mineralogical analysis, flotation, roasting, cyanide leaching and other experimental
studies were carried out. The results showed that the gold in the ore is mainly silicate wrapped gold, and
the proportion of bare gold is less. Pyrite and arsenopyrite were the main gold carrying minerals, and the
overall particle size was relatively fine, and most of the gold grains were tightly wrapped by gangue
minerals in the form of inclusions. If the conventional all sliming cyanidation process was adopted. even if
the grinding fineness is —0. 038 mm accounting for 95%, the leaching rate of gold was only about 18%,
which made it difficult to effectively recover gold from the ore. Combined with the analysis of ore properties
and gold dissemination characteristics, the method of preferential flotation of gold-bearing minerals such as
pyrite and arsenopyrite was adopted to achieve effective enrichment and recovery of gold in the ore. At the
same time, in order to improve the impact of fine mud and gangue in the flotation process and strengthen
the separation of gold, the combination of sodium silicate + sodium hexametaphosphate was used as an
inhibitor, the combination of copper sulfate+lead nitrate was used as an activator, and the combination of
butyl xanthate + ammonium bulyl dithiophosphate was used as a collector. By strengthening the selection
and use of combined reagents in the flotation process, the gold concentrate with a gold grade of 21. 05 g/t
and a gold recovery of 92. 58% can be obtained by the flotation process. In order to further effectively solve
the problems of low grade and high content of harmful element arsenic in the obtained gold concentrate, roasting
pretreatment was carried out on the gold concentrate. After the gold concentrate was roasted to remove impurities,

its inclusion structure was destroyed, and the wrapped gold was exposed. Then the gold in the calcine was recovered
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by cyanide leaching process, and the gold leaching rate

can reach 89.93% . Under the combined process of

“flotation - roasting - water washing - cyanidation”, the gold in the ore can be recovered better.

Key words: high arsenic; high sulfur; refractory gold ore; full slime cyanidation leaching; roasting
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Table 1 Results of main chemical composition Analysis of the ore /%
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Table 2 Results of chemical phase analysis of gold in the ore /%
5 K 1 g S BRI ALY RS Ak @S RN RS Hil
HHRD 0.26 0. 021 0. 005 0.21 1.82 2.32
i % 11.23 0.92 0.22 9.07 78.58 100. 0
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Table 3 Results of chemical phase analysis of carbon in the ore /%
ik £ 51 A HLBK TEHLBE A5 &t
i 0. 04 2.22 0. 081 2.34
5B % 1.71 94. 83 3. 46 100. 0
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Table 4 Results of chemical phase analysis of arsenic in the ore /%
fifi A 551 S AL WAk 4y v it
B 0.015 0. 835 0. 85
i % 1.76 98. 24 100. 0
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Fig. 1 Disseminated characteristics of pyrite

and arsenopyrite
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Fig. 3 Flowsheet of grinding fineness test
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Fig. 4 Results of grinding fineness tests
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Fig. 5 Results of gangue minerals depressant type
and dosage of tests
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Fig. 6 Results of combined dosage tests on
sodium silicate and sodium hexametaphosphate
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nitrate dosage tests
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Fig. 10 Test results of combined dosage of butyl
xanthate and ammonium butyrate black
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Table5 Results of gold flotation closed-circuit tests /%
7 i 44 B A EALR AR ALLES
K 10. 20 21.05 92.58
B 89. 80 0.19 7.42

i 100. 0

2.32 100. 0
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Fig. 11 Flowsheet of gold flotation locked-cycle tests
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Fig. 12 Effect of roasting temperature on

gold leaching
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Fig. 14 Results of gold leaching reagent type and

dosage tests

ML 14 0T DU Y L 54 7146 28 1 3R 50 0 48
FR R 8l AR T AL B L BT X A 2 R AL B
VEIR R0 4 9 42t ROR AR X e 24 Ak 8 Y
MR T 3 ke/t Ja ARS8 24500 /9 F i 4 IR
FRAMEN LRG T TR BT FE 3 ke/t B
SRE S
2.3.4 2 A

25 AT A R PR N TR 4 TR Y AR5 e 1
DL T I 138 M I ] 25 AR i i 45 2R DL IR 15

92 45

90 |- {40

88 =
< 435 -
i —o— A4l <
™ 43.0 2
Hgqt S

82t 123

80 F 420

1 1 1 1 1
0 12 24 36 43 60 72

i R /h
B15 &ERHMBEEHLEER
Fig. 15 Results of gold leaching time tests
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Table 6 Results of comprehensive conditions tests
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