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Abstract

Separator is one of the key materials for vanadium redox flow
batteries (VRFB). When its selectivity of proton over vanadium ion is
low, the crossover of vanadium ions in the cathode and anode will occur
during charging-discharging cycles of VRFB, thus leading to reduced
Coulomb efficiency and energy efficiency, self-discharge, and less
operation cycles. Therefore it is important to develop separators with
low vanadium ion crossover.

Currently DuPont’s Nafion is the most popular proton transmitting
membrane for VRFB. However the cost of Nafion takes 30% of VRFB,
which prevents the commercialization of VRFB. To cope with this
problem, this project will prepare low-cost porous membranes based on
polysulfone (PSF) with optimized porosity and hydrophilicity as the
separation membrane. This approach is expected to greatly improve the
performance of VRFB.

In this project, hydrophilic polymers will be blended with PSF
membrane to improve the hydrophilicity and the electrical conductivity
of the membrane. With this treatment, the reactivity of porous
membrane will be increased. This will increase the energy storage
capacity and energy conversion efficiency of the VRFB.

Keywords: polysulfone membrane, hydrophilic polymer, blending,
separator, vanadium redox flow batteries
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