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Electrochemical Corrosion of Pyrite in Sodium Sulfate Solutions with Different pH
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Abstract; The pH values of the solution is an important factor that affects the electrochemical corrosion of pyrite. In
this research, electrochemical techniques, such as open circuit potential measurement, tafel sweep, cyclic linear
sweep voltammetry and electrochemical impedance spectroscopy, were employed to study the electrochemical be-
haviors of pyrite in 0. 1 mol/L Na, SO, solutions under different pH values of 2. 0, 6.5 and 11. 0. The open circuit
potential of pyrite dropped, the corrosion current raised, and the radius of the loop in electrochemical impedance
spectroscopy decreased when solution pH values increased, indicating that pyrite was easily corroded in a higher pH
values solution. The higher is the pH values of the solution the more stable is the intermediate product S,0%™ dur-
ing pyrite corrosion, and the less is the elemental sulfur originated from S, 0i” decomposition, such the passivation
of pyrite by the adsorption of elemental sulfur is weakened and the corrosion rate of pyrite is increased.
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Fig. 1 The open circuit potential of pyrite in 0. 1 mol/L

Na, SO, solutions with different pH values
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Fig. 2 The Tafel curves of pyrite in 0. 1 mol/L Na, SO,

solutions with different pH values, scan rate 1 mV/s
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Table 1 The Tafel parameters of pyrite in 0. 1 mol/L

Na, SO, solutions with different pH values

oH Err B (mV B (mV Jo
(mV) decade™?) decade™ 1) (A cm™?)
2.0 114.2 87.1 92.6 2.3E-6
6.5 62.7 81.5 95,4 4. 8E-6
11.0 —72.1 70.9 94. 3 5. 7E-6
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Fig. 3 CV curve of pyrite in 0. 1 mol/L Na, SO,

solutions, pH=2. 0, scan rate 30 mV/s
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Fig. 4 CV curve of pyrite in 0. 1 mol/L Na, SO,

solutions, pH=6.5, scan rate 30 mV/s
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Fig. 5 CV curve of pyrite in 0. 1 mol/L Na, SO,
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Fig. 6 Theelectrochemical impedance spectroscopy of pyrite
in 0. 1 mol/L Na, SO, solutions with different pH
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Fig. 7 Theequivalent circuit of pyrite in 0. 1 mol/L
Na, SO, solutions
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Table 2 Fitted impedance parameters of pyrite in
0.1 mol/L Na; SO, solutions with different pH values

pHf R, CPE, n R, CPE, n R,
2.0 69.77 1.687E-4 0.61 71.43 8.78E-5 0.89 14970
6.5 70.23 1.161E-4 0.80 24.13 1.75E-4 0.9% 6178
11.0 67.89 1.143E-4 0.78 17.89% 1,87E-4 0.96 5063
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