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Abstract — Electrodes using for the anode electrode of direct methanol fuel cell with Pt/C and Pt-
Ru/C catalyst were prepared and characterized by SEM, TEM, thermal analysis and electrochemical
analysis. The half cell tests were carried out with 1 M H,SO, electrolyte and 1 M CH,OH in order
to evaluate the electrode performance. The employed electrochemical methods were cyclic vol-
tammetry and potentiodynamic polarization experiments. It was found that 20 w% po-
lytetrafluoroethylene (PTFE) content in catalyst showed the best performance due to the best pla-
tinum utilization on PTFE-containing catalyst layer. It was found that Pt-Ru/C binary catalyst in-
hibited the poisoning of anode electrode showing improved performance compared to the Pt/C ca-
talyst by the adsorption of oxygen containing species on the electrode surface at same time. The ap-
parent activation energy for methanol oxidation on the Pt-Ru/C and Pt/C catalyst layer was 11.60 kJ/
mol and 26.85 kJ/mol, respectively.
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Fig. 1. Process of the fabrication of anode and cathode
electrodes for DMFC.
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Fig. 3. SEM photography of carbon paper. (a), (b) longitudinal-section of carbon paper, before impregnation (a)
and after impregnation (b) with teflon solution. (c), (d) cross-section of carbon paper, before impregnation (c) and
after impregnation (d).
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Fig. 4. SEM photography of electrode layer prepared by 20%Pt/C with 45 w/oPTFE. (a) heat treated at 320°C
for 20 minutes, (b) heat treated at 370°C for 20 minutes.

£ AbA) Sl odske wa ohw £4E e oF Faldl wabdle) Balt BlmEe] S28hs QEAR A5H o
oh AFAzAe) emest Babde] Wb fstel ish 2 alojurhi wehn Qlov] vEHE A A
of Mori 5¢ AFFuhZol $AIE BHAS 5 F el d U4k wshAe) wx EohE st oo

ofiiX|Zs &7 M1E 19984 3¢



PIC % PLRu/C Zohg AMSRE A4 WIRE ARAR 39

Fig. 5. TEM micrography for the catalyst layer of 20
wt%Pt/C, with 45 w%PTFE.

TC (%) HEAT FLOW (micreV}
+Ex0
“ J
|- @ —

n

L5
e
19 J

g
e 0

113
- )

TEMPERATURE (°C)
.. @00 m L1

Fig. 6. Thermogravimetrical analysis for catalyst lay-
er of 10 w%Pt/C, 45 w%PTFE.
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Fig. 7. Cyclic voltammogram of Pt/C and Pt-Ru/C
electrodes obtained at scan rate of 20 mV/s in 1 M
H,SO,+1 M CH,;0H at 50°C.
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obtained at scan rate of 5 mV/s in 1 M H,SO+1 M
CH,OH solution at 60°C.
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Fig. 10. 1.V characteristics of DMFC anode on vari-
ous PTFE content at operating temperature of 60°C.
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Fig. 11. I-V characteristics of methanol oxidation on
the various operating temperature using 20 w%Pt-10
w%Ru/C electrode in 1 M H,SO,+1 M CH,OH solu-
tion.
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