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ABSTRACT The carbon felt was modified by pyrolysis of Ir from HalrClg. After 50 charge-discharge
cycles, much of the Ir metal still cohere with the fibres, indicating the stability of Ir in vanadium flow cell
electrolyte. The Ir-modified carbon felts had improved activity and lowered overpotentials for the desired
V(IV)/V(V) redox processes. The kinetics mechanism was studied for the VO2/VOJ couple, and a
chemical reaction step suggested follow the irreversible electron transfer step. The Ir-modified electrode
decreased the energy of breaking/formation of the V-O chemical bond. A all-vanadium redox flow cell for
test was assembled with the Ir-modified carbon felt as the activation layer of the positive electrode, and
the acid/thermal treatment felt as the negative electrode. At an operating current density of 20 mAcm~2,

the voltage efficiency of 87.5% for the cell is achieved. The resistance of the cell using Ir-modified felt

decreased 25% compared to the cell using non-modified carbon felt.
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Fig.1 Surface morphology of graphite felt (a) raw felt, (b) thermally treated felt, (c) Ir-modified
graphite felt, (d) Ir-modified graphite felt after 50 charge-discharge cycles
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Fig.2 Energy Diffraction X ray (EDX) of Ir-modified

carbon felt

I/ mAcm™

Bl 4 JRERE (a, ). 2UEHEERE (b, ) M1 Ir ik

oo (c. ) #E VOSO4+(V02),80, ERERHRHIE
Ir ek (L ORBEN AR, 2O BIk

5000 | )
2 4000 Fig.4 Current density-potential curves on different
é 3000 - S electrodes (0.5 mol L™ VOS04/0.25 mol L ™!
= 000l (V02)2804 in 2 mol L™" H2S04) vs SCE for
1000l the raw carbon felt (a, f), heat—treated car-
bon felt (b, e)and Ir-modified carbon felt (c,

0F

d) (solid symbols are for anodic process, open

1 1 1 1

0 20 40 60 80 100 120

symbols are for cathodic process)

26/ (%)
Bl 3 Ir BMigkE AL XRD OSBRI TE . VAT VO I P A0 R T8
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Fig.5 Cyclic voltammograms on carbon felt elec-
trode in 0.2 molL. ™' VOSO4 solution, scan rate

2 mVs™!

1.8} —Acell

16+

1.4}

Ewe |V

1.2}

1.0F

0.8

0 20 40 60 80 100
Time / min

Bl 6 HiaER 30 mAcm? f LA P EEFER
UL HL T P B £

Fig.6 Charge-discharge curves for vanadium redox
flow cell employed different methodes treated
graphite felt, charge-discharge current density

is 30 mA cm ™2
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Table 1 Cell resistance values and cell efficiency values for cell A, B, C

Current Resistance/Qcm? Current efficiency/% Voltage efficiency/% Energy efficiency/%
density mAcm™—2 A B C A B C A B C B C
20 7.8 7.8 4.9 61.2 80.6 79.7 80.4 80.6 87.5 65.0 69.7
30 7.5 6.6 3.8 67.7 78.5 75.2 67.9 77.5 83.0 60.9 62.4
40 8.4 5.1 4.6 57.8 61.4 77.3 60.4 73.8 74.2 59.0 57.4
50 6.35 6.1 4.8 61.4 82.1 71.8 62.7 64.0 86.3 52.5 61.9
60 5.9 4.8 78.8 67.1 59.2 87.2 46.7 58.5
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