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Abstract

The first phase of this project focuses on the development of a
high-performance composite catalyst. SEM images show the
electrocatalysts growth on the surface of graphite felt. XRD show
characteristic peaks of lithium titanium oxide and titanium dioxide in
addition to the carbon features of the graphite felt, confirming the
composite material's modification on the graphite felt surface.
Furthermore, cyclic voltammetry analysis in a half-cell indicates
oxidation and reduction peak currents of 29.36 mA/cm? and 26.81
mA/cm?, respectively, yielding a ratio of approximately 1.1, meeting the
verification goal of an oxidation-to-reduction peak ratio less than 1.6.

The Second Phase of the project involves the control of the
morphology of the high-performance composite catalyst. SEM images
show the uniform growth of the electrocatalyst on the surface of the
graphite felt. XRD reveal characteristic peaks of lithium titanium oxide
and titanium dioxide, confirming the composite material's modification
on the graphite felt surface. TEM images show a wire-like morphology,
consistent with the results obtained from SEM. Additionally, cyclic
voltammetry analysis in a half-cell indicates oxidation and reduction

peak currents of 32.0 mA/cm? and 30.8 mA/cm?, respectively, yielding a



ratio of approximately 1.04, meeting the verification goal of an
oxidation-to-reduction peak ratio less than 1.4.

The Third Phase of the project focuses on applying the
high-performance composite catalyst, modified graphite felt electrodes,
to the performance and stability of an all-vanadium redox flow battery
(VRFB). In discharge tests at different current densities, the modified
VRFBs exhibit excellent performance. At a current density of 160
mA/cm2, Coulombic efficiency, voltage efficiency, and energy
efficiency reach 96.74%, 70.81%, and 68.50%, respectively. In multiple
cycling stability tests, there is no significant degradation in performance,
indicating excellent stability of the catalyst. These results demonstrate
the high catalytic activity and stability of the composite catalyst,

achieving all verification goals.

Keywords: Energy storage device, all-vanadium redox flow battery,

composite catalyst, modified electrode
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