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High temperature operation of direct methanol fuel cell

(DMFC) by using organic-inorganic membrane
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Fig. 1. Schematic diagram for sulfonation of HPA/SiO. nanoparticle.
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Fig. 2. FT-IR spectra of HPA/SiO: nanoparticle before and after the

sulfonation.
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Fig. 3. SEM image of the Nafion-HPA/SiO; (a) and Nafion-sulfonated

HPA/SiO; (b) nanoparticle composite membrane.

100 07
——®-—— sulfonated HPA/SIO2 1600C
—o— Nafion membrane [} sulfonated HPA/SIO2 2000C
+ - Composite membrane LXK § . HPA/SIO2 1600C
80 HPA/SIO2 2000C
2
€0 @
(=]
8
g
- 8
20 4 ‘ N
~
o v 0.0 r T 'y —0
0 20 40 60 80 100 120 140 18C 0 50 100 150 . 200 250
Temperature (°C) Current density (mA/cm?)
(a) (b)

Fig. 4. Methanol crossover rate (a) and performance (b) of
Nafion-HPA/SiO; nanoparticle composite membrane.
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