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Abstract — The redox flow battery (RFB) is a large-capacity energy storage equipment, and the vanadium redox flow
cell is a typical RFB, but VRFB is expensive. Iron-chrome RFBs are economical because they use low-cost active mate-
rials, but their low performance is an urgent problem. One of the reasons for the low performance is the crossover of the
active materials. In this study, the sulfonated Poly (ether ether ketone) (SPEEK) membrane, which is a hydrocarbon
membrane, was used instead of the fluorine membrane to reduce the crossover of the active materials. The chromium ion
permeability of the SPEEK membrane was 1.8x 10" cm?/min, which was about 1/33 of that of the Nafion membrane.
Thus, it was shown that the use of the SPEEK membrane instead of the fluorine membrane could solve the high active
material crossover problem. The activation energy of iron diffusion through the sSPEEK membrane was 24.9 kJ/mol,
which was about 66% of Nafion membrane. And that the e-PTFE support in the polymer membrane reduces the active
material crossover through Iron-Chrome Redox Flow Battery (ICRFB).
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SPEEKT A4 &E3HYH-& o]g3sto] AZ3F3BH15]. Poly
(ether ether ketone)(PEEK, 450 PF, Victrex Co.)2} %13+ 341(95%,
Samchun Chemical Co.)S 1g:25mL2] H|&=Z WH-5-7]o €1
25°C 230l A wRtekgich o] W wyk AJZHE T2 7] sho
SPEEK 13#A}0] £¥ 317 (DS)S 2431 th d-3-El sPEEK &
S A 3] Fo] A3t sPEEK IHAE A1, pH7| 5~60] 2
W7hA] S A1EE 3 F, 80 °C LEolA 244]7F AXAZ

SPEEK T u1-& 9kA] A %% sPEEK 11%-A}9} Dimethylacetamide
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Fig. 1. 'TH NMR Graph of sSPEEK Polymer in Dimethyl Sulfoxide-d6.
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Fig. 2. Cr ion concentration permeated through sPEEK membrane
function of Cr ion concentration in 3 M HCI solution.
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Fig. 3. Iron crossover through SPEEK membrane as a function of
circulation rate of solution.
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Fig. 4. Variation of active material crossover through sPEEK mem-
brane according to temperature.
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Fig. 5. Arrhenius plot of diffusion of active materials through SPEEK
membrane (a) Fe ion (b) Cr ion.
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Fig. 6. Variation of active material crossover through SPEEK mem-
brane according to membrane thickness (a) Fe ion (b) Cr ion.
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