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Fig. 1. Schematic illustration of the VRFB charge-discharge cell.
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Fig. 2. Cyclic voltammetry comparison of 0.1 M of MnSO,, FeSO,, and Al,(SO,); (a) in 1.6 M VOSO,, 3 H,SO, for V*/v3*
redox reaction, and (b) in 1.6 M V,(SO,);, 3 M H,SO, solutions for VO?*/VO,* redox reaction with scan rate of 10 mVs™.

Fig. 5. a) EDS mapping of the positive carbon paper electrodes before and after cycles, and b) EDS mapping of the
negative carbon paper electrodes before and after cycles.
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Fig. 3. a) Coulombic, b) capacity retention, c) voltage , d) energy efficiency over 200 cycles of VRFB operation in patterns for the e) negative and g) positive carbon paper electrode in the presence of Mn?* and Al3* impurities.

the absence and presence of 0.1 M of Mn?*, Fe?*, and Al** and their combination in the electrolytes.
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» Mn?* electrolyte impurity did not affect VRFB performance.

» VRFB capacity decreased by 36% in presence of 0.1 M Fe?*,

» Capacity of VRFB dropped rapidly when Al3* was present.
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Qe PV | VOTRS 1 Qe olJ o0 2 T SUIUX » Al?* led to precipitation of Al and V oxides on the electrodes.
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Fig. 4. Hydrogen evolution current density during a) charge, b) discharge in absence and presence of metal

sulfate in the electrolytes during 200 cycles of VRFB operation at 80 mA cm2. maedeh. pah levaninezhad @Sait.ca; edward.robe rts@ ucalgary. ca
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