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Q o F FFY WTIA T FolLudehS AEste] ofd-BE #5258 FA(ZBRFB, Zn-Br redox-flow bat-
tery)?] A%< W7lstdth. ZBRFBY A%5%7HE 20 mA/em’e] % %‘QEOM AYstoct. o3 7l SF-600S A%
ZBRFBY] 7]H#(SOC 100% 42 OVC) 1.87 V, ¥l 2w 392l Nafionl17 %< AH4¢ ZBRFBY 7|18 193 VE
UEedith 7 2hs A8 ZBRFBY A5 73] % - WA é—:_‘%*g_ A&t Hr1atgeh SF600 2He A3 ZBRFBO| ¥
ARELL 89.76%, BT AYaLL 83 46%, B AU EEL 74.88%5 YUEFN S, Nafionl17 & AH-&-3t ZBRFB]
B AFEELE 97.7%, B AYEELE 76.33%, H oﬂLﬂXlEgL 74.56%5 eI T

Abstract: Two commercial membranes (porous membrane and cation exchange membrane) were evaluated as a separator
in the Zn-Br redox-flow battery (ZBRFB). The performance properties of ZBRFB were test in the current density of 20
mA/cm’. The electromotive forces (OCV at SOC 100%) of ZBRFB using SF-600 (porous membrane) and Nafion 117
(cation exchange membrane) were 1.87 V and 1.93 V, respectively. The cycle performance of ZBRFB using each membrane
was evaluated during 7 cycles. The performance of ZBRFB using SF-600 membrane was 89.76%, 83.46% and 74.88% for
average current efficiency, average voltage efficiency and average energy efficiency, respectively. The performance of
ZBRFB using Nafionl17 membrane was 97.7%, 76.33% and 74.56% for average current efficiency, average voltage effi-
ciency and average energy efficiency, respectively.
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Table 1. Characteristics of Some Redox Flow Battery
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System Reactions FE;C/.I;O ( Arf;)lg:;rccjt};ltz de)
All Vanadium Canode V(\; v eVi_Jf SO 1.4 H,SOy/H:SO;
Vanadium-Polyhalide Catﬁ:g:e: :1 /\2/;2‘_;\/: j’_f’_Br_ 1.3 VCl5-HCl/NaBr-HCl
Bromine-Polysulfide CAa'gl(:)(ilee :: 2];222 n Ze'2<—>+21§-r‘ 1.5 NaS,/NaBr
Iron-Chromium C/::r; lffge::ng;(: Fe?St—jLC? 1.2 HCVHCI1
Zinc-Bromine C/Z?l?j;e :: ZBnr;—; Z;: : 22; 1.8 ZnBry/ZnBr;
Zinc-Cerium Comode 20 f‘;:. Lk 24 CH:SO:H
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Fig. 1. Concept of the Zn-Br redox flow battery (ZBRFB).
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Fig. 2. Experimental set-up for electrochemical property
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Fig. 3. Schematic diagram of the measuring cell.
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Fig. 4. Open circuit voltage and cell voltage of ZBRFB us-
ing SF600 and Nafion117 membrane for charge and dis-
charge at SOC (state of charge) of 0~100% and SOD (state
of discharge) of 0~100%.
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ciency of ZBRFB using Nafion 117 membrane.
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