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The development of electrode surface modification method in
vanadium redox flow battery (VRFB) will be conducted in the first
stage of this project. The optimizing temperature of microwave
treatment toward commercial graphite felts will be acquired by the
results of electrochemical tests and material analysis. From the
results, the graphite felt which was heat-treated by microwave at
600°C for 15 minutes (HGF-600-15) can reach to the best
electrochemical catalytic activity. According to the key performance
indicator in the first stage of the project (peak separation less than
550 mV in half cell tests of graphite felt), the target has been reached

by the 600°C modified electrodes.

The second stage of this project focuses on the development of
metal-organic framework (MOF) catalysts which possess lot of
advantages such as diverse structures, easy functionalization, high
specific surface area, and design flexibility etc. It may be applied to
the field of catalysts for vanadium redox flow batteries if the
conductivity can be improved. From the half-cell tests of the rotating
disk electrode (RDE), Zr-MOF could have the smallest peak

separation (222 mV) after sintering at 900°C for 2 hours in argon



(MDC-900), and the goal of peak separation has been achieved.

In the third stage of this project, if the MOF-derived catalyst
MDC-900 was integrated on the surface of graphite felt which has
been modified at 600°C (MDC-900-HGF600), in the half-cell test of
graphite felt, the peak separation could reach to 370 mV. The result
indicated the outstanding electrochemical catalytic activity.
Furthermore, MDC-900-HGF600 was conducted the
charge-discharge test of single cell for 100 cycles. At 120 mA cm?,
the energy efficiency of the single cell which assembled
MDC-900-HGF600 could reach 83% which was 9% higher than
pristine graphite felt. Moreover, after 100 cycles in charge-discharge
tests, the energy efficiency of MDC-900-HGF600 almost had no
decline, and it proved that this kind of modified graphite felt
possessed  superior electrochemical catalytic activity and
charge-discharge stability. From the results above, all the targets of

this project have been reached.

Keywords: vanadium redox flow battery (VRFB); microwave

treatment; metal-organic framework (MOF); energy efficiency
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