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Abstract : Vanadium redox flow battery (VRFB) is an energy conversion device in which charg-
ing and discharging are alternatively carried out by oxidation and reduction reactions of vanadium
ions with different oxidation states. VRFB consists of electrolyte, electrode, ion-exchange mem-
brane, etc. The role of ion-exchange membranes in VRFB separates anolyte and catholyte and
provides a high conductivity to hydrogen ions. Recently much attention has been devoted to
develop ideal ion-exchange membranes for VRFB. A number of developed ion-exchange mem-
branes should be evaluated to find out ideal ion-exchange membranes for VRFB. Long-term dura-
bility test is a crucial characterization of ion-exchange membranes for commercialization, but is
very time-consuming. In this study, the life time prediction protocol of ion-exchange membranes
in VRFB cell tests was developed through short-term single cell performance evaluation (real total
operation time, 87.5 hrs) at three different current densities. We confirmed a decrease in test time
up to 96.2% of real durability tests (expected total operation time, 2,296 hrs) and 5~6% of relative
error discrepancy between the predicted and the real life time in a unit cell.
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Fig. 1. Charge-discharge curves with current density at
(a) 40, (b) 80 and (c) 100 mA cm™.
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Fig. 2. Initial voltage in the charge mode with the number
of cycle at 40, 80 and 100 mA cm and their fitted curves
and results.
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Table 1. Comparison of the results of the predicted life
time and the real life time of the vanadium RFB
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