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Abstract : Vanadium redox flow battery (VRFB) is an energy conversion device in which charg-
ing and discharging are alternatively carried out by oxidation and reduction reactions of vanadium
ions with different oxidation states. VRFB consists of electrolyte, electrode, ion-exchange mem-
brane, etc. The role of ion-exchange membranes in VRFB separates anolyte and catholyte and
provides a high conductivity to hydrogen ions. Recently much attention has been devoted to
develop ideal ion-exchange membranes for VRFB. A number of developed ion-exchange mem-
branes should be evaluated to find out ideal ion-exchange membranes for VRFB. Long-term dura-
bility test is a crucial characterization of ion-exchange membranes for commercialization, but is
very time-consuming. In this study, the life time prediction protocol of ion-exchange membranes
in VRFB cell tests was developed through short-term single cell performance evaluation (real total
operation time, 87.5 hrs) at three different current densities. We confirmed a decrease in test time
up to 96.2% of real durability tests (expected total operation time, 2,296 hrs) and 5~6% of relative
error discrepancy between the predicted and the real life time in a unit cell.
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Fig. 1. Charge-discharge curves with current density at
(a) 40, (b) 80 and (c) 100 mA cm™.

o714, L o] T, AR &4 faud a8 R
& =3 AFolt}. /E o] LAHLE 3 =3

Ay
X
ﬁ"ﬂ
&
o8
4
we
£
HN
)
_>;1_'4
]
o
oo
Q‘L
oy
>,
ol
2
K}

7] U7 H7Ee A&l Slo] AZke ©Es)
 HHeE AFEUEE =9 FHHS F53] DA
3 sl 29 Al AAATIEA AL AREEe) A
AFAE 740 As BAIE 98 A7TAL d=3
= RS Atk §, 2 AFUE HeedAM =
40 mA cm?, =714 E 80 mA ecm?, EL W E
100 mA cm™?& A& 3te] S-S A3k Fig. 1
S AT uE S Aoz A g o)
7 A2 A7F ARLErE SUksHEA S St
She AL go1d £ Jdon, B8 AFTUEA A
24 HA97F Eol WA B S A7 TA
37 BA ol WA A7t AREEIE S71E
g} gaidle e #Ee &

o]27kA] 8] Az Ae] FAAAE Ak S8l
AAAs T8 Bolth BE AFUEAA Ape]Ze]
S7HEFE AIEE Aol Ao Srkeke Aes &
o A7 durt S7HEE 718717 1H4s
Aot ol AFEEEE FY AolF S 1HE
ST AoAT T FH AR AFEETE S
TE As] i =2 dAREzdA 718707 7
adhe Zo® Yepth

Fig. 2014 ARLE7F 7P W& 40 mA ecmol|A

-

o
o

£,

y=4E-5x+1.52

1.6 '
e e rrer———rer——r—rr]
S
1.4
>
< 124 t
j=)]
% 1.0 y =0.0017x+1.23
>
£ 0.8
©
® 0.6 -
o = 40 mA/cm’ y = 0.0002x + 1.46
S 0.4-| * 80mA/cm’
E A 100 mA/cm’
& 02
0.0 T T T T T T T T T 1
0 20 40 60 80 100
Cycle
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Table 1. Comparison of the results of the predicted life
time and the real life time of the vanadium RFB
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