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Abstract: The cation exchange membrane using the block co-polymer of polysulfone and polyphenylenesulfidesulfone
was prepared for a separator of all-vanadium redox flow battery. The membrane property of the prepared cation exchange
membrane was measured. The thermal stability of the prepared cation exchange analyzed by TG showed a more stable than
that of Nafion117. The lowest measured membrane resistance, equilibrated in 1 mol/L H,SO4 aqueous solution, 0.96 - om’” at
3 ¢cc of CSA (chlorosulfuricacid) which was introduction agent of ion exchange group. Electrochemical property of all-vana-
dium redox flow battery using the prepared cation exchange membrane was measured. Electromotive force in 100% of state
of charge was 1.4 V which was that of all-vanadium redox flow battery, and cell resistance in charge and discharge at each

state of charge had a low value compared with that of all-vanadium redox flow battery using Nafionl17.
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Table 1. Comparison of the Electromotive Force and Energy
Density in Fe/Cr and All-vanadium Redox-flow Battery

Redox-flow battery Electromotive force Energy density

) (Wh/kg)
Fe/Cr 1.0 20~30
all-vanadium 1.4 30~50
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Fig. 1. Psf-PPSS block copolymer preparation equipment.
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Fig. 2. Psf-PPSS block copolymer preparation scheme (m/
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Fig. 4. Experimental set-up for electrochemical property
measurement.
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Fig. 5. Thermal stability of the membrane analyzed by TG.
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Fig. 6. Relationship between the membrane resistance and
quantity of CSA.

A %o Wste W2 2 AP WIE Yehdt,

Az golxuete] 18 F4rgAo o ot g
2 z27] o] T E YA E%E 9 4 kQ - o’
< Yoy, ol2udre =943 4 I Ag=
Zadle A4%S 2ol 3 ccd CSAZ 93519 E 1
096 Q- cm’Z AY F& AF e Yehdz, 3 cc 9
Aelxe A T e Ve

A3l Nafionl179(FA @ 185 pm)2l 1 M H,S0,
SN o A 24T A} 094 Q- cm’S Y
RT3 cc (FA : 93 um)$} dec (FAl: 67 pum)S) CSA
FollA AR Fol 2o 1 M H,S0. & A 9
% A &2 Nafion117¢] g3 vlmste A9 55¢ 3



0.8
0.6
04r

02t

0‘.anlexrlnrx-l.|‘||||.|
0 1 2 3 4 5

Quantity of CSA [cc]

Fig. 7. Relationship between the ion exchange capacity and
quantity of CSA.
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Fig. 8. Relationship between the measuring cell voltage

and current density in the all-vanadium redox flow battery
with Nafion117 and prepared cation exchange membrane.
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Fig. 9. Relationship between the measuring cell resistance
in charge and discharge at 4A and state of charge in the
all-vanadium redox flow battery with Nafionl17 and pre-
pared cation exchange membrane.
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