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Abstract : In this study, boron - doped carbon was prepared by reducing carbon dioxide (CO,)
at high temperature by using sodium borohydride (NaBH,). The boron - doped carbon was
coated on carbon felt and applied as an electrode for a vanadium redox battery cell. As a result
of electrochemical performance evaluation, reversibility of carbon felt coated with boron doped
carbon compared to pure carbon felt was improved by about 20% and charge transfer resistance
was reduced by 60%. In the charge / discharge results, energy density and energy efficiency
were improved by 21% and 12.4%, respectively. These results show that carbon produced by
reduction of CO, can be used as electrode material for redox flow battery.

Keywords : Vanadium redox flow battery, CO, reduction, Boron doped carbon, Boron functional
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Fig. 1. FE-SEM image of BC.

Table 1. BET data of BC.

BC
BET (m%/g) 684.46
pore volume (cm’/g) 1.14
pore diameter (nm) 12.32




A738kE)A], A 219, A 135, 2018 3

(a)

Counts /' s

\4“‘,‘ A A\
\ s\ Apar” i

1300 1200 100 W00 0 M0 0 40 M0 0 W0 W W

Binding Energy (eV)

(b)

Totalboron content
10.8 at. %

B-C-0
(12.3%)

Intensity / Arbitrary unit

Binding Energy (eV)

Fig. 2 (a) XPS survey scan of BC and (b) XPS Bls spectra of BC.

Table 2. Composition ratio (at. %) of BC.
B C o
BC 10.8 71.3 11.9
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Fig. 3 Cyclic voltammograms of GF and BCF in 0.1 M
VOSO, + 3.0 M H,S0; electrolyte using a 5mVs" scan
rate with a 0.0 V to 1.0 V vs. Hg/HgSO,.
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Table 3. Efficiency and energy density of the VRFB single cells with GF and BCF at a constant current density of

50mAcm™.
5 cycle average of cell efficiency (%) Energy
Electrode CE VE EE Density (WhL™")
GF 93.6 81.6 76.5 10.8
BCF 95.5 90.1 86.1 13.1

-Im (Z) /Ohm

Re (Z) / Ohm

Fig. 4 Nyquist plots for GF and BCF across the frequency
range from 107 to 10° Hz in 0.1 M VOSO, + 3.0 M H,SO,
solution at an open-circuit potential.
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Fig. 5 Charge-discharge profiles of VRFB single cell at a
constant current density of 50 mAcm.
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