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Thermodynamic Analysis for Removing Sulfur and Arsenic from a
Gold Ore by One-stage Oxidative Roasting

ZHANG Yan, LI Qian*, YANG Yongbin, XU Bin, JIANG Tao, LI Hongwei, LIU Xiaoliang
(School of Minerals Processing & Bioengineering, Central South University, Changsha 410083, China)

Abstract: The thermodynamic behavior of roasting a sulfur and arsenic-bearing gold ore was simulated by
the thermodynamic software FactSage7.0, and the feasibility of removing sulfur and arsenic via one-stage
oxidative roasting was explored. The simulation results demonstrate that under an appropriate content of
oxygen the simultaneous removal of sulfur and arsenic can be achieved effectively at a relatively wide
range of roasting temperature. However, when excessive oxygen is present, it is thermodynamically
impossible to eliminate both elements simultaneously and effectively only by adjusting the roasting
temperature. Adding carbon or injecting carbon monoxide during roasting will facilitate the removal of
sulfur and arsenic, because they will reduce sulfates and arsenates.
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Tab.1 Main components of the gold concentrate 1%
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Fig.1 Effect of oxygen contents on behavior of removing arsenic and sulfur from the gold concentrate at 900 K
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Fig.2 Effect of roasting temperatures on behavior of removing arsenic and sulfur from the gold concentrate (suitable O, of 88 mol)
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Fig.3 Effect of roasting temperatures on behavior of removing arsenic and sulfur from the gold concentrate (excess O, of 100 mol)
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Fig.4 Effect of CO contents on behavior of removing arsenic and sulfur from the gold concentrate (100 mol O,, 900 K)

MERR /%

50 r
sl (c) -
40 L]

35 - u
30 - ]
25 L)
20 - ]

15 F u

10 ]

oM® e
o 5 10 15 20 25 30 35 40 45 50

C&&/mol

i1 &) 4(a) 1 5(a) AT 501, FR AN/ B C(12~14 mol)

5 CO(24~29 mol), 47 (T 1 i B4 1,
I FLATSEIUE LA B R T — BRE KRB

P E B /mol

(a). AR 2 (Removal rate of sulfur and arsenic); (b). JEPH )2 %
(Mineral constituent of calcine); (c). CO, & f(CO; content)
Bl 5 BB SR MM ERIT N
FIEZM(100 mol O,, 900 K)
Fig.5 Effect of carbon contents on behavior of removing arsenic

and sulfur from the gold concentrate (100 mol O,, 900 K)
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