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Abstracts: The Pt-Ru electrocatalyst was prepared on Nafion membrane modified with polypyrrole by chemical
reduction of H;PtCls and RuCl; solution a$ precursor. From the electron dispersive microanalysis spectroscope(EDS),
the Pt-Ru catalyst was located on the surface of PPy/Nafion composite. The electrochemical oxidation of methanol
on Pt-Ru catalyst deposited in polypyrrole-impregnated Nafion was investigated by cyclic voltammetry (CV) and
chronoamperometry. The onset potential of methanol oxidation was shifted to negative potential as the RuCl; con-
centration in deposition solution. Also, it was known that the Pt-Ru binary catalyst on Nafion could be directly depos-
ited by using polypyrmrole and resulting Pt-Ru/PPy/Nafion was available for methanol oxidation.
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A = membrane area (cm?)

2.3. Pt-Rw/PPy/Nafion E&}d| M=o M=

Az PPy/Nafion Aol Takenaka-Torikai S o] &5}k
2S Aolo] T3 3 ukg-do] $UAE NaBH, 0.5 mol/LE
ARl W] o2 Aol Smmoll. HPCly (1 mDE
YW Ao} HEte] W FRYe] A W RuCLE zbzt
2.5 mmol/L, 5 mmol/L, 10 mmol/L, 20 mmol/L(ZZ 1 m)E
H7YAA Pi-Ru/PPy/Nafion £ AL A zsigct. Azg
B3 A= 0.5 mol/l H,S0, F-8doll 2417k ol Bakals]
o} HyPtClg 5 mmol/Loll 7 RuCl; w20 ot Axd A
= BAL AHESIITE Pt-Ru/PPy/Nafion E8A| A=E A=38}
A& Fig. 1o} YeRAYCH

e J

2.4. Pt-Rw/PPy/Nafion S| HM2e| EMEN

Az A=e drjslery B4 Frhs Fig 29 28 729
hg7lellA AAlEk T ZF A=) eyclic voltammetry(CV) 2
chronoamperometry 5-8-2 A=ZEZuj7} Exsle dole ek
l mol/LE & 4doll= 0.5 mol/L H,S0.Z AAAs|EE ALg
3ttt 71Ed F(reference electrode) & Ag/AgCI(TOA
electronics Ltd.)& AH&3F¥ 2 o & =(counter electrode)

H:PtCls, RuCls
input

NaBH4 input

o

|

?

PPy/Nafion membrane

Fig. 1. Schematic of reaction cell for Pt-Ru/PPy/Nafion composite.
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Fig. 2. Schematic diagram of a CV cell fitted with a one-side Pt-Ru/
PPy/Nafion.
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Fig. 3. Methanol cross over rate of Nafion 117 and PPy/Nafion
coniposites.
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Table 1. Methanol permeability and ionic conductivity of PPy/
Nafion membrane at room temperature.

Polymerization time

0 min 10 min 30 min
Tonic conductivity
[Sfoma] 0.071 0.055 0.078
Permeability 3239 10°  1479X 100  3.353X 10°

[em?/s ]
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Fig. 4. Linear mapping of Pt-Ru distribution along the cross-
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Fig. 5. Cyclic Voltammetry of Pt/PPy/Nafion for methanol
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Fig. 6. Cyclic voltammetry of 5/20 Pt-Ru/PPy/Nafion for methanol
oxidation.
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Table 2. Potential for the onset and peak current of MeOH oxidation on the Pt-Ru/PPy/Nafion.

Eon [mV] Ip [mA/cm?]
scan rate
[mV/s] 5 10 20 50 5 10 20 50
Pt/Ru
5/2.5 360 370 370 355 0.75 1.35 1.95 2.82
5/10 300 315 320 310 7.38 12.00 15.62 19.75
5/20 350 240 270 290 5.96 10.35 13.35 16.71
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Fig. 7 . Current density as a function of scan rate on 10 min Pt-Ru/
PPy/Nafion.
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