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Study on the Electrolyte for Zn-Br Redox Flow Battery
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Abstract >> Four types of electrolyte were tested for the application as an electrolyte in the Zn-Br redox flow
battery. Electrolyte was consist of ZnBr, (electrolyte number 1), ZnBr+KCl (electrolyte number 2), ZnBr,
+KCIHNH4Br (electrolyte number 3) and ZnBr,+KCIH+EMPBr(C;H;sBFsN) (electrolyte number 4). The each
electrolyte property was measured by CV (cyclic voltammetry) method. The different between the potential of
anodic and cathodic maximum current density in a CV experiment (AEp) was 0.89V, 0.89V, 1.06V and 0.61V
for the electrolyte number 1, 2, 3 and 4, respectively. The electrolyte involved KCI increased conductivity which
was appeared by anodic and cathodic maximum current density in a CV experiment. It was estimated that the
electrolyte of number 3 (ZnBr,+KCIHNH4Br) and number 4 (ZnBr,+tKCIHEMPBr) could be suitable as an electrolyte
in the Zn-Br redox flow battery with non-appeared bubble, non-Br formation and high anodic-cathodic maximum
current density.
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Nomenclature Irc : Peak of cathodic maximum current density
in a CV experiment, A/cm’

Ec : Potential of cathodic maximum current

density in a CV experiment, V 1. A 2
Ea : Potential of anodic maximum current density
m 2 CV-expenment, V AFtie] BHRA, 58 A28t 712(C0)

AEp : Different between potential of the anodic

1y ol bl g
and cathodic maximum current density in o A Aol o] mopAA Hd, S
a CV experiment, V HYANARE o] &-dh= WHA|A- ] H3E At H
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Table 1 Characteristics of some redox flow battery
System Reactions EceuO(V) Electrolyte(Anode/Cathode)

All Vanadium AVToV +e CVO, +e Vo™ 1.4 H,SO4/H,S04
Vanadium-Polyhalide AV oV +e C:1/2Bn+e©oBr 1.3 VCl3-HCI/NaBr-HCI1
Bromine-Polysulfide A:28,7 087 +¢ C:Bry+2¢ <2Br 1.5 NaSy/NaBr

Iron-Chromium AFe oFe" +¢ C:Cr' +eocr” 1.2 HCI/HCI

H,-Br, AHy2H +2¢ C:Br, +2¢2Br’ 1.1 PEM/HBR
Zinc-Bromine A:ZneZn’ +2e C:Br, +2e <2Br 1.8 ZnBr,/ZnBr,
Zinc-Cerium AZneoZn’ +2¢ C2CeT +2e-2Ce™ 24 CH;SO3H
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Fig. 1 Experimental set-up for the cyclic voltammetry
measurement apparatus for electrolyte
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Table 2 Electrolyte composition for the Zn-Br redox flow
battery

i Complexing agent
Electrolyte Co(;lfc eznrtg:wn P g 28 KCl
number ’ NHiBr | EMPBr | o))
(mol/L) (mol) (mol)
1 1
2 1 2
3 1 0.1 2
4 1 0.3 2
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Fig. 2 CV (cyclic voltammetry) curve of each electrolyte
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Table 3 The different between the potential of anodic and
cathodic maximum current density in a CV experiment
(AEp)

Eiif:_fgg_te Composition of solution AEP (V)
1 ZnBr, 0.89
2 ZnBry+KCl 0.89
3 ZnBr,+KCI+NH,4Br 1.06
4 ZnBry+KCIH+EMPBr 0.61
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Table 4 Values of anodic : cathodic peak current density
ratio (lpa/lrc) calculated from CV curve of Fig. 2 for each
electrolyte

R
1 0.29 0.07 4.14
2 0.58 0.12 4.83
3 0.66 0.06 11.00
4 0.38 0.32 1.19

Table 5 Appearances during CV measurement for each
electrolyte

Appearance of oil Change of
Electolyte | Appearance I?r%ml deafter va solution color
number | of bubble after CV
measurement
measurement
1 O O X
2 X X O (brown)
3 X X X
4 X X O (yellow)
£ Upehdict.
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