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Abstract — A new electrode binder mixed with sulfonated poly (ether ether ketone) (SPEEK) and Nafion is prepared
and investigated as an anode binder for direct methanol fuel cell (DMFC). The mixed binder (95 wt% sPEEK/5 wt%
Nafion) shows high proton conductivity and methanol transport rate as well as no dissolution and brittleness. The effect
of content as an anode binder on the performance of the cell with the given cathode is investigated. The unit cell with the
anode containing 10wt% mixed binder showed the highest cell performance.
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Table 1. Proton conductivities of various binder membranes at 30 °C (fully hydrated state)

Binder Nafion binder sPEEK(DS47%) binder Mixed binder [95 wt% sPEEK (DS47%) / 5 wt% Natfion|]
Proton conductivity (S cm™) 0.039 0.047 0.087
Water uptake (%) 19 40.6 56.6
Dissolution (dissolution, %) 18 0
2M methanol transport rate (10° cm? s™) 2.1 1.8
mied binder
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Fig. 1. TM-AFM images of (a) SPEEK binder membrane (b) mixed 10 15 20 25

binder membrane.
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Fig. 2. WAXD of mixed binder, and Nafion binder.
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Fig. 3. After casting binders (a) Nafion binder (b) mixed binder.
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Table 2. Electrochemical activities of anodes with respect to the binder content

Binder content (Wt%) sPEEK binder (15 wt%) Mixed binder (5 wt%)

Mixed binder (10 wt%) Mixed binder (15 wt%) Mixed binder (20 wt%)

Charge (mC) 313.99 34338

3553 315.09 277.64

econdary pore

Primary pore
e : '.

g!Catalyst

Binder
Agglomerate

Fig. 4. Schematic of pores in the electrode.
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Fig. 5. Performance of unit cell with various anode binder (at 30 °C
after 14 days continuous fuel supply).
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