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Abstract — Nano-structured porous carbon fiber(PCF) for the catalyst supports of the direct methanol fuel cell
(DMFC) were prepared from the mesophase pitch by using the nano-MgO powders. Specific surface area of the PCFs
was 8~58 m?/g and surface pore structures had almost meso pore diameter of 10~20 nm which were depending on the
amount of MgO spheres. Aqueous reduction method was used to load 60 wt% PtRu on the prepared PCF supports. The
electro-oxidation activity and single cell performance of the 60 wt% Pt-Ru catalysts were measured by cyclic voltammetry

and unit cell test. The performances of these catalysts increased by 5~10% compared with one of commercial catalyst.
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Fig. 1. SEM (Mapping) images of the MgO and carbon fibers.
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Table 1. Conditions of spinning and SEM-EDAX
Spinning Spinning Diameter of pitch SEM-EDAX
temperature rate(rpm) fibers(im) C 0 Mg Total
Carbon fiber 305 250 10~30 94.62 5.38 - 100
1 wt% MgO/CF 315 250 30~55 98.78 0.71 0.51 100
5 wt% MgO/CF 320 250 30~90 95.09 3.19 1.72 100
10 wt%MgO/CF 325 250 30~120 90.20 5.34 4.46 100
USATHFig. 1b, 1c). §HA, MgOE 973k 9]%] 2] 73-¢- 9]A] A<] C(002)
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Fig. 2. TG curves of of the MgO and carbon fibers.
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Fig. 3. X-Ray diffraction patterns of the MgO and carbon fibers.
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Table 2. Crystal parameters calculated from corresponding (002) bands

dggy (nm) L(002) (nm)
Carbon fiber 0.3547 3.0
1 wt% MgO/CF 0.3519 1.8
5 wt% MgO/CF 0.3532 1.9
10 wt%MgO/CF 0.3559 1.6
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Fig. 4. N, adsorption isotherms of the porous carbon fibers.
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Table 3. Specific surface area and pore diameter of porous carbon fibers
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Fig. 5. X-Ray diffraction patterns of the 60 wt% PtRu/PCFs.
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Fig. 6. Cyclic voltammograms of the 60 wt% PtRu/PCFs catalysts
(anode : Pt-Ru/PCFs, 2 mg/cmz-Pt base, H,O 2.0 cc/min, cath-
ode : Pt/XC-72R(commercial J), 2 mg/cm2-Pt base , H,-100 cc/
min).
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XC-72R Carbon Fiber PCF(1-MgO) PCF(5-MgO) PCF(10-MgO)
Specific surface area (m?/g) 250 2 8.44 29.33 58.67
pore diameter range (nm) 13.00 - 5.05~11.05 5.93~14.82 7.18~17.94
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Fig. 7. Single cell performance with 60 wt% PtRu/PCFs catalyst at
60 °C (anode : Pt-Ru/PCFs, 2 mg/cm’Pt base, 1.5 M MeOH
2.0 cc/min, cathode : Pt/XC-72R(commercial J), 2 mg/cm>-Pt
base, air-300 cc/min).
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