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Abstract : Oxygen reduction reaction in the fuel cell (ORR) plays a dominant role in the over-
all reaction. In addition, the low compatibility between the membrane and the binder consisted
of different materials, greatly reduces the efficiency of the fuel cell performance. In view of
these two problems, geometrically modified copolymers with 9.9 Bis (4-hydroxyphenyl) were
synthesized via condensation reaction instead of conventional biphenol and were adopted as
hydrocarbon ionomer binders. By utilizing these binders, two kinds of MEAs using fluorinated
Nafion membrane and hydrocarbon based membrane were manufactured in order to electro-
chemical performance evaluation. With current-voltage curves, there was no significant differ-
ence in the 0.6 V when two types of membrane were applied. Also, tafel slope became
considerably lower as compared to the Nafion membrane. Thus, it is determined that the new
hydrocarbon binder is expected to contribute the improvement in performance of fuel cells.
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Scheme 1. Synthetic procedures of S-SPAES and G-SPAES via condensation reaction.
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Fig. 2. FT-IR spectra of G-SPAES 20, 30, 40 and 50.

Table 1. Properties of the SPAES and Nafion 212 membrane.
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Fig. 3. (a) IV curves and (b) high frequency resistances for
the tested Nafion 212 membrane based MEAs with S-
SPAES 30 (IEC=1.22), S-SPAES 40(IEC=1.56) versus G-
SPAES 40 (IEC=1.31), G-SPAES 50 (IEC=1.45) binders
respectively from fuel cell operations. All tests were
evaluated under H,/air supply condition at 80°C.

Ion exchfmge Proto.n. Water uptake Ion exchfmge Proto'n. Water uptake
Sample capacity conductivity (wt. %) Sample capacity conductivity (wt. %)
(meq/g) (S/em) (megq/g) (S/em)
S-SPAES20 0.75 0.010 13 G-SPAES20 0.77 0.002 6
S-SPAES30 1.22 0.025 20 G-SPAES30 0.92 0.008 15
S-SPAES40 1.55 0.055 35 G-SPAES40 1.31 0.023 19
S-SPAES50 2.13 0.084 55 G-SPAES50 1.45 0.035 22
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Fig. 4. (a) IV curves and (b) high frequency resistances for
the tested hydrocarbon (BP) membrane based MEAs
with S-SPAES 30 (IEC=1.22), S-SPAES 40(IEC=1.56)
versus G-SPAES 40 (IEC=1.31), G-SPAES 50 (IEC=1.45)
binders respectively from fuel cell operations. All tests
were evaluated under H,/air supply condition at 80°C
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