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Preparation of heat-treated graphite felt electrode material modified by
graphene oxide/graphene

Ding Hongyu, Huang Xiuli’
(School of Biological and Chemical Engineering, Panzhihua University, Panzhihua 617000, Sichuan, China)

Abstract: Graphene oxide was prepared by heat treatment of the graphite felt, and the graphene was
further obtained on basis of the graphene oxide. The cathode material of all-vanadium redox flow bat-
tery was finally prepared by compositing the graphene oxide, graphene and the heat-treated graphite
felt. The surface morphologies and electrochemical properties of the composite electrode materials were
characterized by scanning electron microscopy (SEM), Fourier transforms infrared (FTIR) spectro-
scopy, X-ray diffraction (XRD), and charge-discharge test. The results show that the charge-discharge
performances of composite electrode materials are improved. At the current density of 30 mA/cm’, the
current efficiency of the graphene oxide/graphite felt composite electrodes reaches 94.713%, and the
current efficiency of the graphene/graphite felt composite electrodes reaches 96.482%. The electro-
chemical activity of the graphite felt/graphene composite electrode is the best.

Key words: all-vanadium redox flow battery, cathode material, graphite felt, graphene, graphene oxide,
charge-discharge performance
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Fig. 1 SEM of graphene oxide/graphene
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Fig.2 XRD patterns of graphene oxide/graphene
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Fig. 3 SEM of graphene oxide/graphene modified heat-treated graphite felt
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Fig. 4 FT-IR of graphene oxide/graphene modified heat-
treated graphite felt

HITE 5 R, A B PR R 1 Sk B9 £ 22
WA AN (b HIZR) U AR e fE, XN A4
SRR AS B HAT G 00 5 R PR RE, A0 SR B A DR
T AR R A R R, 4R T R A Y
RLMEATE P . TSR S0 B B B F A R
RERINE TR oS R S E R A TR AU N
11T FEL AT P PR SRR U A A7 BR, v 8800/ 1 22
S AT AR et

N o0 R e o 6 R WE e P 1 | PR SE 0 a2
RO, AR AAFAL B A E A AL 2 B 30 mA/em”

SECH

SAF T TR BRI 2 Fis .
P2 2 AT, R L ISR N 89.756% B
F] 96.482%, AT R AT TR HERE .

LR/ V
o

0 2 4 6 8 10
t/h
400 °C AL 6 h - a-f7 BB AL A B,
b-Fr BRI A BRI -1 AR
E5 SHAERAEHREIRRCERSBRMEMAIE
Fig. 5 Charge-discharge performances of graphene oxide/
graphene modified heat-treated graphite felt
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