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Abstract — In this study, the evaluation of performance of AORFB using methyl viologen and TEMPOL as organic
active materials in neutral supporting electrolyte (NaCl) with various membrane types was performed. Using methyl
viologen and TEMPOL as active materials in neutral electrolyte solution, the cell voltage is 1.37V which is relatively
high value for AORFB. Two types of membranes were examined for performance comparison. First, when using Nafion
117 membrane which is commercial cation exchange membrane, only the charge process occurred in the first cycle and
the single cell couldn’t work because of its high resistance. However, when using Fumasep anion exchange membrane
(FAA-3-50) instead of Nafion 117 membrane, the result was obtained as the totally different charge-discharge graphs.
When current density was 40mA-cm™ and cut off voltage range was from 0.55 V to 1.7 V, the charge efficiency (CE)
was 97% and voltage efficiency (VE) was 78%. In addition, the discharge capacity was 1.44 Ah-L™' which was 54% of
theoretical capacity (2.68 Ah-L™") at 10" cycle and the capacity loss rate was 0.0015 Ah-L™! per cycle during 50 cycles.
Through cyclic voltammetry test, it seems that this difference in the performance between the full cell using Nafion 117
membrane and Fumasep anion exchange membrane came from increasing resistance due to chemical reaction between
membrane and active material, not the capacity loss due to cross-over of active material through membrane.
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Fig. 1. Scheme of redox reactions of (a) MV and (b) 4-OH-TEMPO.
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Fig. 2. Cyclic voltammetry results of MV and TEMPOL measured
in 1 M NaCl supporting electrolyte with a scan rate of 100 mV/s.
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Fig. 3. Charge-discharge curve of AORFB single cell using 0.1 M
MV and 0.1 M TEMPOL in 1 M NaCl supporting electro-
lytes 25 mL with Nafion 117 membrane. Current density
was 40 mA-cm2, while cut-off voltage range was 0.55~1.7 V.
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