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Abstract — Porous carbon nanofibers(CNF) were synthesized via NaOH activation at 700~900 °C, and the porous
CNF-supported PtRu catalysts were evaluated for the anode in direct methanol fuel cells. The change of surface char-
acteristics by NaOH activation was examined by analyses of the specific surface area and pore size distribution. The
morphological and structural modification was investigated under scanning electron microscopy. The activity of cata-
lysts supported on porous CNFs was examined by cyclic voltammograms and single cell tests. The pore formation on
CNF by the NaOH activation was discussed, concerning the catalyst activity, when they were applied as catalyst sup-

ports.
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Fig. 1. Scheme of NaOH activation.
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Fig. 2. Scheme of preparation of CNF-supported PtRu catalysts.
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Fig. 3. Nitrogen adsorption-desorption isotherms (a) and pore size
distributions (b) of the CNF samples before and after NaOH
activation.

Table 1. The surface properties of pristine CNFs and the CNF activated
at temperatures of 700-900 °C for 1 hour; specific surface area
(SA), total pore volume (V,), and micropore volume (V)

Samples SA (m%g) V, (cm?/g) V,,i (cm*/g)

Pristine 108 0.287 0.005
ACNF(700-1) 212 0.496 0.017
ACNF(800-1) 207 0.591 0.009
ACNF(900-1) 169 0.661 0.005
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Fig. 4. SEM images of the CNF samples before and after NaOH
activation: samples of pristine (a), the activated at 700 °C (b),
the activated at 800 °C (c), and the activated at 900 °C (d).
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Fig. 5. X-ray diffraction profiles of the commercial and catalysts
supported on the CNF samples before and after NaOH acti-
vation.
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Table 2. Lattice parameters of (220) peak in XRD, and mean particle
size of supported PtRu catalysts

For Pt (220)
Samples Bragg’s angle, Band width  Particle size
26 (degree) (degree) (nm)

E-TEK 68.3 42 23
PtRu/Pristine 68.7 32 3.0
PtRu/ACNEF(700-1) 68.4 35 2.8
PtRu/ACNF(800-1) 68.7 3.7 2.6
PtRu/ACNF(900-1) 68.6 4.1 23
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Fig. 6. Cyclic voltammograms of the commercial and catalysts sup-

ported on the CNF samples before and after NaOH activa-
tion for examination of methanol oxidation activity.
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