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Effects of Vanadium Concentration and Sulfuric Acid Concentration
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for Vanadium Redox Flow Battery
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Abstract: In order to improve the electrochemical activity and energy density of negative electrolyte of va—
nadium redox flow battery the viscosity conductivity and electrochemical performances of the negative elec—
trolytes at different compositions were investigated. The results show that the vanadium concentration and
sulfuric acid concentration affect the viscosity conductivity and electrochemical activity of the negative elec—
trolyte by changing the hydrogen ions concentration and aggregation state of vanadium ions.The viscosity of
the negative electrolyte increases with increase of the vanadium concentration and sulfuric acid concentra—
tion and the conductivity increases with increase of the sulfuric acid concentration but decreases with in—
crease of vanadium concentration. Appropriate sulfuric acid concentration can improve the electrochemical
activity of the electrolyte while increasing the vanadium concentration restrains the mass transfer and charge
transfer processes for the negative electrolyte. When the vanadium concentration is 2.0 mol/L and sulfuric
acid concentration is 2.0 mol /L the electrolyte shows the best electrochemical activity and reversibility with
the mass transfer rate of (1.39~2.25) Xx10”" ¢m’/s and the charge transfer rate of 1.74x107° cm/s.
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Fig.6 Linear relationship between peak current and square root of scanning rate ( v1/2) from CV curves
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Fig.7 Steady polarization curves for solutions with different vanadium concentrations
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Table 2 Electrochemical Kinetics parameters of negative electrolyte with different vanadium
concentrations and sulfuric acid concentrations

/(mol = L1 /(mol « L1 R, /(Q*em™) Jo/(mA + cm™?) Kyx10%/(‘em * s7")
1 2.0 0.5 12.17 2.11 1.09
2 2.0 1.0 11.67 2.20 1.14
3 2.0 1.5 7.73 3.33 1.72
4 2.0 2.0 7.64 3.36 1.74
5 2.0 2.5 8.93 2.88 1.49
6 2.5 0.5 10.81 2.38 0.99
7 2.5 1.0 8.51 3.02 1.25
8 2.5 1.5 7.81 3.29 1.36
9 2.5 2.0 7.49 3.43 1.42
10 2.5 2.5 11.11 2.31 0.96
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