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Fig.1 XRD analysis of arsenopyrite
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Table 1 Main chemical composition analysis of arsenopyrite
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Table 2 Eh-pH equations for the alkaline leaching reaction of arsenopyrite at 25 “C

[E) R Eh-pH% %30
a 0, +4H"+4e=2H,0 Eh=1.22-0.059pH
b H,=2H"+2¢" Eh=-0.059pH
1 FeAsS+50H+3.50,=Fe(OH),+As0,*+S0,+H,0 Eh=1.34-0.021pH
2 14MnO, +FeAsS+190H=14MnO,*+8H,0+AsO,*+Fe(OH),+SO,* Eh=2.31-0.080pH
3 FeAsS+1.50,+3H,0=Fe(OH);+H,AsO,+S"+H" Eh=1.18-0.015pH
4 S"+20H+1.50,=80,>+H,0 Eh=1.39-0.020pH
5 H,AsO,+20H+0.50,=As0,*+2H,0 Eh=1.98-0.059pH
6 4MnO,+40H=4Mn0O,"+2H,0+0, Eh=0.98-0.059pH
7 6MnO, +80H+S8°=80,*+4H,0+6MnO,* Eh=2.37-0.079pH
8 2MnO, +40H+H,As0;=2Mn0O,”+3H,0+As0,* Eh=2.84-0.118pH
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Table 3 Equilibrium constants and Gibbs free energy for the
alkaline leaching reaction of arsenopyrite at 25 'C
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Table 4 Recovery of As at different temperatures and
different concentrations of NaOH and KMnO,

RS F&/(mol/L) 30 °C 45 °C 60 °C
0.05 13.09 18.03 27.25
0.10 18.39 25.57 34.32
KMnO,

0.15 24.97 33.65 38.19
0.20 32.73 39.31 43.27
0.25 39.31 44.03 54.14
2.00 37.99 40.65 50.76

NaOH 2.50 39.31 44.03 54.14
(KMnO, 0.25 mol/L, 24 h) 3.00 39.70 44.23 62.65

3.50 41.17 47.01 63.72

(NaOH 2.5 mol/L, 24 h)
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Table 5 Raman band positions of different minerals
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Table 6 Shrinking core model equations

# IR PalN
1 AR 1-3(1-x)**+2(1-x)=kt
2 R N 1-(1-x) "=kt

P11 2 B P AN AL B B B U I AL R
HRHE 2 AR I A 15 B0 10 R R N R 5,
—B 24 Ink-UT BiTie e S (B 12) , B R}
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N 42.59 kJ/mol A1 40.19 kJ/mol. 4z 3 4k % [
NEEE T, R LG E>40 kl/mol, 4 M.
FH [ R =P 1) 2 A B i, RS 1R BE <20
kJ/mol. [H I, T 38 Bk 5 R B0 52 4k 2 IO 3%
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Fig.11 Plots of kinetic model of arsenopyrite at different
reaction temperatures
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Selective Dissolution and Mechanism of Arsenopyrite by the Oxidizing
Agent in Alkaline Leaching System

JIN Kai, YUAN Wenbin, WANG Xiaolong, QIN Wenqing, ZHANG Yansheng
(School of Resource Processing and Bioengineering, Central South University,

Changsha 410083, Hunan, China)
Abstract: Arsenopyrite is a common gold-bearing mineral, and the presence of arsenic leads to difficulties
in gold recovery. In this paper, the effects of leaching time, NaOH concentration, temperature and potassium
permanganate concentration on the arsenic leaching rate in the process of arsenopyrite arsenic removal by
atmospheric pressure alkaline leaching were investigated, and the leaching mechanism of potassium
permanganate was elucidated by combining electrochemical and kinetic analysis. The results showed that the
highest arsenic leaching rate of 63.72% was achieved when 0.25 mol/L potassium permanganate was used as
the oxidant and the NaOH concentration was 3.5 mol/L. Electrochemical and kinetic analyses showed that
the decisive step controlling the rate of arsenopyrite atmospheric pressure alkali leaching reaction was the
chemical reaction step. The apparent activation energy of the reaction is 40.19 kJ/mol. Oxidizing agents such
as potassium permanganate promote the oxidative dissolution of iron at the beginning of the alkaline
leaching of arsenopyrite.
Keywords: Arsenic removal; Arsenopyrite; Dissolution; Pre-oxidation


https://doi.org/10.1016/S1003-6326(20)65280-3
https://doi.org/10.1016/S1003-6326(20)65280-3
https://doi.org/10.1180/minmag.2014.078.5.13
https://doi.org/10.1016/j.chemgeo.2011.09.001
https://doi.org/10.1016/j.chemosphere.2012.05.109

	1 实　验
	1.1 实验原料
	1.2 实验方法
	1.2.1 碱性浸出实验
	1.2.2 热力学分析
	1.2.3 电化学测试方法

	1.3 表面性质研究方法

	2 结果和讨论
	2.1 热力学分析
	2.2 高锰酸钾碱性浸出
	2.2.1 浸出时间对浸出的影响
	2.2.2 高锰酸钾与氢氧化钠浓度对浸出的影响
	2.2.3 温度对浸出的影响

	2.3 浸出渣物相分析
	2.4 电化学测试
	2.4.1 pH值的影响
	2.4.2 氧化剂的影响

	2.5 动力学分析

	3 结　论
	参考文献

