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Investigation on Mechanism of Pyrite Oxidation in Acidic Solutions

WANG Nan', YI Xiao—yun]’2 , DANG Zhi'*, LIU Yun’

(1. College of Environmental Science and Engineering, South China University of Technology, Guangzhou 510006, China; 2. Key
Laboratory of Pollution Control and Ecosystem Restoration in Industry Clusters, Ministry of Education, Guangzhou 510006, China;
3. College of Chemical Engineering, Xiangtan University, Xiangtan 411105, China)

Abstract: The mechanism of pyrite oxidation in acidic solutions was investigated by electrochemical analysis methods, such as open-
circuit potential, cyclic voltammetry, Tafel polarization curve and anodic polarization curve, using a pyrite-carbon paste electrode as
working electrode. The results showed that the oxidation process of pyrite in acidic solutions was via a two-step reaction; the first step
was the dissolution of iron moiety and formation of a passivation film composed of elemental sulphur, metal-deficient sulfide and
polysulfide; the second step was the further oxidation of these intermediate products to SO~ . The final reaction products of pyrite
oxidation were Fe’* and SO~ in acidic solutions. In addition, the open-circuit potential and corrosion potential were positively shifted ,
the peak current and the corrosion current were increased with the increase in concentration of H,SO, solutions. This indicated that
increased acidity of the system was advantageous to the oxidation of pyrite.

Key words : pyrite ; electrochemistry; cyclic voltammetry; polarization curve; oxidation
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Table 1  Chemical composition of the pyrite sample

&Y SE/% || G SE/% || B SE/%
FeS, 92.13 AL O, 0. 46 PhO 0. 02
CaO 3.28 MnO 0.34 Na, O 0. 02
Si0, 2.69 K,0 0. 14 7n0 0.01
MgO 0. 86 P, 05 0.05 Ti0, 0.01
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Fig. 1  Open-circuit potential of a pyrite-carbon paste electrode

in various concentrations of H,S0, solutions
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F2 HHTBMERESEIRE H,S0, AR Tafel #1255

Table 2 Tafel polarization parameters for a pyrite-carbon paste electrode in various concentrations of H, SO, solutions

BV B/ mol-L ! B AL B,/ mV JE TR L j o/ WA PRI At [GEE=S
0.01 223 2. 085 193.5 106. 2
0.05 243 2.988 172.5 111.7
0.1 262 3.375 155.4 124.3
0.5 275 5.727 142.0 126.9
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Fig. 5 Anodic polarization curves of a pyrite-carbon paste

electrode in various concentrations of H, SO, solutions
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Fig. 6 Chronoamperometric curves of a pyrite-carbon paste electrode in 0. 1 mol+L =" H,S0, solution at various potentials
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