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Abstract >> A carbon felt electrode was prepared using 0zone and ammonia se-
quential treatment and applied as an electrode for a vanadium redox flow battery
(VRFB). The physical and electrochemical analyses demonstrate that the oxygen
groups facilitate nitrogen doping in the carbon felt. Carbon felt (J503+NH3),
which was subjected to ammonia heat treatment after ozone treatment, showed
higher oxygen and nitrogen contents than carbon felt (J5NH3+03), which was
subjected to ammonia heat treatment first and then ozone treatment. From the
charging/discharging of VRFB, the J503+NH3 carbon felt electrode showed
14.4 Ah/L discharge capacity at a current density of 150 mA /cm2, which was
15% and 33% higher than that of J5SNH3+03 and non-activated carbon felt (J5),
respectively. These results show that ozone and ammonia sequential treatment
is an effective carbon felt activation method to increase the performance of the
vanadium redox flow battery.
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Fig. 1. XPS survey spectra of J5, JSNH3+03 and J503+NH3

Table 1. Elemental composition ratio of different graphite felts

Graphite felt ((jfib;)r; (():Z%ZI)I I\(Ixoog/oe;
J5 97.04 2.37 0.59

J5SNH3+03 86.8 10.78 242

J503+NH3 83.09 12.91 4.0

150

— J5
—— J5NH3+03
| —— J503+NH3

Current/ mA

0.0 0.2 0.4 0.6 0.8 1.0
Potential (vs. Hg/Hg,SO,)

Fig. 2. Cyclic voltammograms of J5, JSNH3+03 and J503+NH3
graphite felts with 0.1 M VOSO4+3.0 M H,SO4 electrolyte at a
scan rate of 5 mV/s with potential window of 0.0 V to1.0 V
vs. Hg/Hg>SO4
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Fig. 3. Nyquist plots of J5, JSNH3+03 and J503+NH3 graphite
felts in a frequency range from 102 to 10° Hz in 0.1 M
VOS0,4+3.0 M H,SO4 electrolyte at open circuit voltage
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Fig. 4. Charge/discharge curves of the 2nd cycle employing
different graphite felts, obtained at a constant current density
of 100 mA/cm?
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Fig. 5. Cyclic performance of VRFBs employing different graph felts at different current densities (a) discharge energy density and

(b) energy efficiency
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Table 2. Summary of cycling performance for the VRFBs employing different graphite felts at various current densities

Electrode Current density 5 cycle average efficiency (%) Discharge capacity
(negative/positive) (mA/ cmz) CE VE EE (Ah L-1)
50 97.1 89.3 86.7 21.8
Is 75 97.9 83.8 82.0 17.7
100 98.2 80.1 78.7 14.9
150 98.8 73.0 72.1 10.9
50 97.5 89.5 87.3 222
75 98.0 85.3 83.6 19.4
J5NH3+03
100 98.0 81.4 79.8 16.2
150 98.8 74.8 73.9 12.5
50 97.2 90.5 88.0 22.6
75 97.8 87.2 85.3 20.7
J503+NH3
100 98.1 83.1 81.5 17.9
150 98.7 71.5 76.5 14.4
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