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Abstract: All-vanadium redox flow batteries (VRFBs) are used as energy storage systems for multiple intermittent
power sources. The performance of the VRFBs depends on the materials and operating conditions. Hence, performance
characterization is of great importance in the development of the VRFBs. This paper proposes a method for determining
the maximum current density based on stoichiometric ratios. A laboratory-scaled VRFB with a projected electrode area
of 25 cm? is electrically charged when the state of the charge has begun from 0.6. The operating conditions, such as
current density and volumetric flow rate are important in the test, and the maximum current density is influenced by the
mass transfer coefficient. The results show that increasing the electrolyte flow rate from 5 mL/min to 60 mL/min
enhances the maximum current density up to 520 mA/cm®.
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Fig. 1 Schematic diagram of the circulated V-RFB cell
in this study
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Fig. 2 The V-RFB cell used during the study on plan

view of the assembled cell
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