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Enriching Gold from Refractory Arsenic-bearing Gold Ore by Matte Smelting Method

YANG Tianzu, LU Yifan, ZHANG Duchao*, LIU Weifeng, CHEN Lin, LING Hongbin
(School of Metallurgy and Environment, Central South University, Changsha 410083, China)

Abstract: Copper oxide was added to a refractory arsenic-bearing gold ore and then smelted. Gold and
silver were captured by the copper-matte produced during smelt. By single-factor experiment, the optimum
conditions of making the matte were as follows: m(CaO)/m(Si0,)=0.5, m(FeO)/m(Si0,)=2.0, the copper
content in the mixed material was 5%, smelting temperature was 1300°C, holding time was 60 min. Under
these conditions, gold and silver could be efficiently enriched in the copper-matte. The gold content in
matte was 78.3 g/t, with a recovery rate of 99.98%, while 98.64% of copper added was found in the matte.
The contents of both arsenic and sulfur in the slag were very low. The phase analysis of the copper-matte
reveals that copper and iron are mainly present in the states of CuFeS,, FeS, Cu,S and Cu which have
enriching effect on gold.
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Tab.1 Chemical composition of the refractory arsenic-bearing

gold ore (mass fraction)

% Au Ag Cu S As Fe
JE Y H40.25 g/t 36.5 g/t 0.14% 23.01% 6.7% 2621%
D% K Ti  SiO, Ca ALO;

JRENE 0.65% 028% 22.11% 4.78% 7.03%
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cteAsS
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Fig.1 XRD patterns of the refractory arsenic-bearing gold ore
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Fig.2 Effect of m(Ca0)/m(SiO,) on distribution of each element Fig.3 Effect of m(CaO)/m(SiO,) on recovery (R) of gold and silver
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Tab.2 Chemical composition (mass fraction) of comprehensive

condition experiment product

Element Au/(g/t) Ag/(g/t) Fe/% S/% Cu/%
Matte 78.3 54.76 48.34 28.37 10.63
Slag — — 13.18 0.31 0.19
Element As/% Si/% Ca/% Al/% Pb/%

Matte 1.41 1.11 0.65 0.31 0.20
Slag 0.53 27.63 15.73 4.48 0.02

M2 UL, ELRA AT, BiA T4
mfrIAE] 78.3 g/t, HARIEEN 10.63%, UHE, 4
IR 99.98%, HAMIEIR A 98.64%; WA
HR AR ) 2 EARARAR, 40501 0.53%7F1 0.31%.
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Tab.3 Chemical composition of SEM-EDS area scan for the
copper matte
Element Cr/% S/%  Fe/%
Mass fraction 6.01 22.05
Atom fraction ~ 5.79  34.47

Cu/% Au/%
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47.38 11.04 1.31
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Fig.12 XRD patterns of comprehensive

condition experiment matte
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