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Abstract >> Cell performance of the Zn-Br redox flow battery (ZBRFB) using two different type’s membrane
(Nafion117 and SF-600) was evaluated at 20 mA/em’ of current density in 1M (mol/L) ZnBr, + 2M KCI +
0.3M EMPBr(1-ethyl-1-methyl pyrrolidinium bromide) electrolyte. The average energy efficiencies of ZBRFB were
74.9% and 74.7% for Nafionl17 and SF-600, respectively. The electrolyte added the 1-ethyl-3-methylimidazolium
dicyanamide (EMICA) as an additive was tested for the electrolyte in ZBRFB using SF-600 at 30 mA/cm’ of
current density. An average energy efficiency of the ZBRFB was 74.5% and 77.4% for the electrolyte non-added
EMICA and added 1wt% of EMICA, respectively. ZBRFB using the electrolyte added EMICA was showed the
higher performance than that using the electrolyte non-added EMICA.
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Nomenclature .M B
CE : Current efficiency, % YJE5A 35 ARE YA A 719 sh=z
VE : Voltage efficiency, % QA7 AeE| T glowl, Aol Ae] Uake del
EE : Energy efficiency, % T Bt WEek Fulg 24, HAE A 9
Qc : Quantity of coulomb in charge, C 3t AR A|2doz A3yt AaEa QoH,
Qp : Quantity of coulomb in discharge, C Zn-Br @=2 32 AX|(Zn-Br redox flow battery,
Eac : Average cell voltage in charge, V ZBRFB)= ZAAJol= oFZofA HZ0]2(2Br)o|
Eap : Average cell voltage in discharge, V Bn®, SZoAl ofelo]l(zn™)o] ofdl(Zn)o &
gk o] Meiw ], dAfol= oz Hhgo] X3
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Fig. 1 Concept of the Zn-Br redox flow battery
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Fig. 2 Schematic diagram of the measuring cell
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Fig. 3 Relationship between the cell voltage and charge-

discharge time of ZBRFB using Nafion117 and 1M ZnBr, +

2M KCI + 0.3M EMPBr electrolyte at 20 mA/cm? of current
density
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Fig. 4 Relationship between the cell voltage and charge-

discharge time of ZBRFB using SF-600 and 1M ZnBr; +

2M KCI + 0.3M EMPBr electrolyte at 20 mA/cm? of current
density
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Table 1 Relationship between the cell voltage and charge-
discharge time of ZBRFB using SF-600 and 1M ZnBr, +
2M KCI + 0.3M EMPBr electrolyte at 20 mA/cm? of current
density

Current | Voltage Energy efficienc:
Membrae | Cycles |efficiency | efficiency & %) Y
(%) (%) ’
1 98.1 78.2 76.7
2 938.2 77.3 75.9
3 94.4 77.4 73.1
Nafionl17
4 97.8 76.7 75.0
5 973 76.2 74.1
Average 97.1 77.2 74.9
1 86.3 85.1 73.4
2 89.3 83.6 74.6
3 90.5 83.7 75.7
SF-600
4 89.1 83.4 74.7
5 91.1 82.9 75.0
Average 89.3 83.7 74.7
2 AlmE.

Table 10 20 mA/em’] AR Zof|A] Aoz
IM ZnBr, + 2M KCI + 0.3M EMPBr& AM3}1L, 2
u}0 2 Nafionl 177} SF-6002 A5+ ZBRFB2] Al
de& etk

Nafion117& A3+ ZBRFB] 7} Z-HbH Alo]Z
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ABEE T3~T1%5 Hodck £33 B+ AFaE, B
o AYRE, Bt oUABES 22 97.1%, 77.2%,
74.9%S HT}

SF-6002 A8-3F ZBRFB2] 7} Z-HbA Alo|Zo]
A AFEEL 86~91%, MYAEL 83~85%, U A]
BEL T3~T6%E Bk B3 Bt ARAE, Bt
ALaL, ot AU aeES 27 89.3%, 83.7%,
74.7%S HTk

Ut o g fEs S5 HAAA Y AFEES
Autmk Hafolo] ubE F3t Fakel I3t WA=
7IAH, AYEEL AMESE A, Ak, dafol, 1H
Ao AP AT wAS AR,

Table 28 ®H & 4= 9)%0], SF-6002 ARE3h
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Table 2 Cell performance of ZBRFB using SF-600 and 1M
ZnBr; + 2M KCI + 0.3M EMPBr + 1 wt% EMICA electrolyte
at 30 mA/ecm? of current density

Current Voltage Energy
Membrae | Cycles efficiency | efficiency | efficiency
(%) (%) (%)
1 86 85 73
Non
EMICA 2 89 85 76
Average 87.5 85 74.5
1 99.3 79 784
With 2 99.1 78 773
EMICA 3 98.2 78 76.6
Average 98.9 78.3 774
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Table 201 30 mA/em’®] AFLEoA] Ao
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