StReA L ANURXIES =2&(2011. 4), M223 H2&
Trans. of the Korean Hydrogen and New Energy Societ(2011. 4), Vol. 22, No. 2, pp. 240~248

HHIUEH dISAEZXHXE XM HS A

w7 lu)sti sebaety), s s vt Quhlshel o] u ) 5t

Study on Current Collector for All Vanadium
Redox Flow Battery
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ABSTRACT

All-vanadium redox flow battery (VRFB) has been studied actively as one of the most promising
electrochemical energy storage systems for a wide range of applications such as electric vehicles, photovoltaic
arrays, and excess power generated by electric power plants at night time. Among consisting elements of
the VRFB, the ion exchange membrane and the electrode play important roles. In this study, carbon PVC
coposite sheets for the VRFB have been developed and electrochemical characteristics investigated. Current
collector for VRFB, carbon PVC composite sheets (CPCS), were prepared with G-1028 as a conducting
particle, PVC as a polymer, Dibutyl phthalate (DBP) as a plasticizer and fumed Silica (FS) as a dispersion
agent. CPCS has been shown to have the characteristics as an excellent current collector for VRFB and
electrochemical properties of specific resistivity 0.31 S2cm, which were composed of G-1028 80 wt%, PVC
10 wt%, DBP 5 wt% and FS 5 wt%.

KEY WORDS : All vanadium redox flow battery(¥htgE 7l #5225 297 A]), Energy storage system
(MR A7 Al2~=), Current collector(F #1 A, Electrode(d=))

Nomenclature t . thickness, cm
I . current, A
p : specific resistivity, Qcm V  : voltage, V
L : length, cm
d : distance, cm
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Fig. 1 Experimental setup for electrical conductivity measurement
with four probe system
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(d) PVC 40 wt%
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Fig. 3 SEM micrography of the PVC + G-1028 composite sheet
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(e) PVC 30 wt%

(d) PVC 40 wt%

Fig. 4 SEM micrography of the PVC + YP-17 composite sheet
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Fig. 5 TGA thermodiagram of the CPCS
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Fig. 6 Specific resistivity of the CPCSs with different conducting
particle contents
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Fig. 7 Cyclic voltammograms of the graphite rod in 0.1 M V
(I/III) + 3 M H,SO4 solution with various scan rates
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o] 1:1 o]l - CPCSe| #AXo] 3 t
%3l CPCEZ A %3t 0134%01 AN o, H
i o] Asste] oo AgoA DBPY|
& SWt%E ﬁﬁs}du}

w48 <7

A

=

PVCe &2 10wt% < DBPY] $hakS: Swi% =
N
WA W AES 2480k CPCS AZ Al B

Table 1 Composition and specific resistivity of the CPCSs

Composition (wt%) Specific
Sample Resistivity
PVC | DBP FS |G-1028 (Qem)
CPCS-1 10 - - 90 0.26
CPCS-2 20 - - 80 0.35
CPCS-3 30 - - 70 0.98
CPCS-4 40 - - 60 3.62
CPCS-5 50 - - 50 1.5 x 10°
CPCS-6 60 - - 40 7.0 x 10°
CPCS-7 70 - - 30 12 x 10°
CPCS-8 80 - - 20 1.5 x 10°
CPCS-9 90 - - 10 4.7 x 107
CPCS-10 10 5 - 85 0.27
CPCS-11 10 10 - 80 0.54
CPCS-12 10 20 - 70 1.59
CPCS-13 10 30 - 60 6.09
CPCS-14 10 5 5 80 0.31
CPCS-15 10 5 10 75 0.88
CPCS-16 10 5 20 65 2.54
CPCS-17 10 5 30 55 38.8
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— — Rod 100 mV/s
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N

Voltage [V/SCE]

Fig. 8 Cyclic voltammograms of the graphite rod in V (IV/V)
+ 3 M H,SO4 solution with various scan rates
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6 - CPCS-14 50 mV/s
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Current [ mA]
N

Voltage [ V /SCE ]

Fig. 9 Cyclic voltammograms of the CPCS-14 in 0.1 M V
(I/II) + 3 M HzSO4 solution with various scan rates
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