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Abstract

Carbon nano-particle (as arc-soot) was prepared by arc discharge plasma with graphite-rod electrode in
nitrogen (N;) ambient at 80 kPa and 100 kPa. Transmission Electron Microscopy (TEM) and Laser Raman
Spectroscopy revealed that the arc-soots produced at 80 kPa and 100 kPa dominantly contained bud-like
carbon nanohorn (CNH) and dahlia-like CNH particle, respectively. Pt and Ru catalytic particles (Pt-Ru
particle) were dispersed on the arc-soot by colloidal method after chemical surface modification, in order to
use that as electrodes in direct methanol fuel cell (DMFC). The arc-soot, prepared at 80 kPa, supported the
finer Pt-Ru particles with better dispersion than that at 100 kPa. The Pt-Ru supported arc-soot, prepared at
80 kPa, intensely reacted and burned in air immediately after being dropped on the methanol impregnated

wiper-paper, but not at 100 kPa.
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(b) Membrane electrode assembly (MEA)
Fig.1 Illustration of direct methanol fuel cell (DMFC).
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Fig.2 Apparatus of arc discharge.
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As-prepared arc-soot 0.5 M H,0, solution

Stir, 80°C, 30 min

Stir, 120°C, 2 h

RuCl, EG solution

80°C, Stir
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Na,PtCl, EG solution

Mixing 2 h
Stir, 150°C, 2 h
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Fig.4 Preparation process of catalyst dispersion.
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Table 1 Arc-soot production (during 60 s).

Collection amount Production rate

Pressure

(mg) (mg/s)
80 kPa 1,810 30.2
100 kPa 1,542 25.7

(b) 100 kPa production arc-soot

Fig.5 TEM micrographs of as-prepared arc-soot.
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Fig.6 Raman spectra of as-prepared arc-soot.
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{b) 100 kPa production arc-soot
Fig.7 TEM micrograph of Pt-Ru supported arc-soot.
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{b) 100 kPa production arc-soot
Fig.9 Activity evaluation of Pt-Ru supported arc-soot
by doropping it on ethanol-impregnated paper.
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Table 2 Characteristics of catalyst particle dispersion of Pt-Ru supported arc-soot (Pt-Ru/AS).

Preparation pressure Average diameter Number density Index of dispersion
of arc-soot d (nm) n (pes/100 nm?) nld (pes/100 nm*/ nm)
80 kPa 2.0 3.2 1.6
100 kPa 2.5 3.0 1.2
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