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The Characteristic of Prepared Electrode Catalyst and MEA
using CNF and CNT
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Abstract: The performance of fuel cell electrode depends on the characteristics of the catalyst support
material. This paper deals with the use of CNF(carbon nanofibre) and CNT(carbon nanotube) as platinum
catalyst support. The CNF and CNT were synthesized with catalyst treated by mechanochemical process
and were prepared by chemical vapor deposition (CVD) method. The platinum supported on CNF and
CNT for polymer electrolyte membrane fuel cell (PEMFC) application. In result, the best [-V characteristic
was verified by the prepared MEA(membrane electrode assembly) from twisted CNF that had a diameter

of 65 nm.

Keywords: Polymer electrolyte membrane fuel cell, Carbon nanofibre, Carbon nanotube, Mechano-
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Fig. 1. Schematic diagram of the electric furnace equipped
with a quartz tube for the preparation of carbon
nanotubes and carbon nanofibers using a thermal
chemical vapor deposition process.
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Fig. 2. CNTs and CNFs photos prepared at various fabrication conditions. a: 500°C, 180min, CNFs, b: 550°C, 180min,
twisted CNFs, ¢: 550°C, 360min, twisted CNFs d: 650°C, 180min, CNTs, e: 360°C, 360min, 15 nm, CNTs
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Fig. 3. TEM images of prepared CNFs and CNTs. a: CNFs
(Carbon Nano Fibers), b: CNTs (Carbon Nano Tubes)
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Table 1. Summary of the electrode performance and characteristics of CNTs and CNF support material.

Sample Digjnr;e)ter Materials Cells\z)ooltﬁlg:/ ((:r;);/) at Ce]ll(\;((;ga:ﬁil(::n\g) at MEA( rr;:;)i;tivity
a 70 CNFs 524 339 38.66
b 100 Twisted CNFs 532 317 46.60
c 65 Twisted CNFs 645 434 40.88
d 25 Tubes 609 400 43.20
e 15 Tubes 622 427 39.90

nloj 222 AR © A7} 8HE =] A 118 A1E (2004)
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Fig. 5. I-V characteristics of prepared MEA by the change of

carbon nanofibers and carbon nanotubes. Nafion™

115, Hy/O, back pressure = 1/1atm, Cell temperature
= 80°C, Platinum loading = 0.1 mg/cm?.
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