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Abstract: The cation exchange membrane using TPA (tungstophosphoric acid) and the block co-polymer of polysulfone
and polyphenylenesulfidesulfone was prepared for a separator of all-vanadium redox flow battery. The membrane resistance
of the prepared cation exchange membrane in Imol/L H,SO, aqueous solution was measured. The membrane resistance of
the prepared Psf-PPSS and Psf-TPA-PPSS cation exchange membrane was about 0.94 ) - cm’. Electrochemical property of
all-vanadium redox flow battery using the prepared cation exchange membrane was measured. The measured charge-dis-
charge cell resistance of V-RFB at 4 A decreased in the order; Nafion117 < Psf-TPA-PPSS < Psf-PPSS. The durability of
membrane was carried out by soaking it in VO, solution and evaluated by measuring the charge-discharge cell resistance
of V-RFB with an increase of soaking time. The prepared Psf-PPSS cation exchange membrane had high durability and
Pst-TPA-PPSS cation exchange membrane had almost same durability compared with Nafion!17.
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HFg. 1. Psf-PPSS block copolymer preparation equipment.
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(b) Psf-TPA-PPSS cation exchange membrane

Fig. 2. Obtained cation exchange membrane structure (m/n
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Fig. 3. Experimental set-up for electrochemical property
measurement.
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Fig. 4. Schematic diagram of the measuring cell.
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Table 1. The membrane resistance in 1 M H,SO4 solution

. Membrane ..
Thickness . Conductivity
resistance

Membrane name
(um) @ - cm?) (S/cm)

Psf-PPSS 96 0.96 0.01
Psf-TPA-PPSS 100 0.94 0.011
Nafion117 190 0.94 0.019
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Fig. 5. Relationship between the measuring cell voltage and current density in the all-vanadium redox flow battery with
Nafionl17 and prepared Psf-PPSS and Psf-TPA-PPSS cation exchange membrane.
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Fig. 6. Relationship between the measuring cell resistance in charge and discharge at 4 A and state of charge in the all-vana-
dium redox flow battery with Nafion117 and prepared Psf-PPSS and Psf-TPA-PPSS cation exchange membrane.

o FET =& e 7oy
+ Nafionl17%3} A9 v

4 A9 AFNA 243 V-RFBY % -3-4 A A3}
< 29| FHo wel Nafionll7 < Psf-TPA-PPSS <
Psf-PPSS9] &4 & Zho| wrgb),

SAAE 80% ©]4kol A
i S A% R

3.3. V-RFBojlA 2] 7A

Table 2= 2t& 57} vhg 4o A3 A4
Ao & FAE 100%914 V-RFBY % =
A F A A Hge Jerdn
Nafionl179}2 Zuo g AL 43lE V-RFBO
oho 57} g 890 AFsts] M F A A
AL ARUEI} Helstd® A4 WalslA ¢a A
9 ‘?J_%ﬂ #E JErdA 2544Al7¥ 243 39
V-RFBY| Z -4 A ?ﬂﬁ“’ FHUEIt Wt whe
HEstes A HYTh

A Ztg Psf-PPSSEHE ZEbo
A%, e 57 v E

A4 V-RFBS)
Fgeto] AR A

A A AL AFUEE Bgsldx A4 HesiA o
T A YAG e Uehlon, 242447 HAG T
o] V.RFBY % - ¥4 A A= A{FLEr Agsly
T 3A WsstA @a A 44T g JeErddg

A&t Ps-TPA-PPSSEHE ABto g A3l V-
RFBY| 79, #h& 57} vpubg &4 337 A
A A AP ARLEEE %}6}045 iﬂl W 3}at
A kil Ao YA e UElon, 2

rE X

Nafion1179& Zt 02 AM&3H= V-RFBOA w9
Wtd 34 A9 F-9d A A Fdge 44
044 Q3 029 Q& vEdeH, Bto Y3y 24 %
o) 3o 27 0.74 Q9 0.46 Q-2 YERATH Nafionl17
aho] A9 UTFA 24 F(2,54447 3y A A gt
A ZAA wwste] ofF 1.7 453t
Psf-PPSSEHS Auto 2 A} 83} V-RFBO A
o] g A HY F oA A Ay HAEge

Membrane Journal Vol. 21, No. 2, 2011



146 AT AAE - 428 - 34A

Table 2. The comparison of Nafion117, Psf-PPSS, Psf-TPA-PPSS membrane in the V-RFB before and after durability test

which is carried out by soaking it in VO, solution

Cell resistance[&2] at SOC 100%

Membrane name Soaking time[hr] Charge Discharge

30° 60° 90° 121° 30° 60° 90° 121°
0 0.47 0.48 0.42 0.39 0.32 0.28 0.26 0.28

Nafionl17
2544 0.93 0.78 0.66 0.59 0.59 0.46 0.40 0.37
0 0.52 0.39 0.39 0.39 0.31 0.26 0.23 0.23

Psf-PPSS
2424 0.47 0.52 047 0.42 0.35 0.27 0.24 0.31
0 0.39 0.31 0.28 0.29 0.31 0.25 0.23 03

Psf-TPA-PPSS

2568 0.57 0.46 0.38 0.32 0.78 0.56 0.47 0.40

* Current density [mA/em’].
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