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Operating Characteristics of Direct Methanol Fuel Cell Based on
Pt-Ru/C Anode Catalyst

D.H.Jung, C.H.Lee*, C.5.Kim, Y.G.Chun, D.R.Shin
Korea Institude Energy of Research, *Korea Univ., Dept. of Chemistry

Abstract ~ Direct methanol fuel cell based on a
proton-exchange membrane electrolyte  was
investigated. 60% Pt-Ru/C and 60%Pt/C catalysts
were employed for methanol oxidation and
oxygen reduction, respectively. Morphologies of
the catalysts were investigated by x-ray power
diffraction, energy dispersive X-ray spectroscopy,
and {ransmission mMiCroscopy. Electrochemical
characteristics of the catalysts were tested by
using  cyclic  voltametry  technique. I~V
characteristics of the fuel cell were tested by
changing methanol concentration, temperature,

and Nafion type as a proton-exchange membrane

electrolyte. AC impedance technique was used to
investigate the electrochemical performance of the
fuel cell. The performance of single cell was
enhance with increasing cell temperature. High
operation temperature attributed to the combined
effects of the reduction of ohmic resistance and
polarization. High cell voltage was obtained from
the concentration of 2.5M methanol. With Nafion
112, a current density of 230mA/cm® at 055V
was obtained from the concentration of 2.5M
methanol.
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Fig. 1 I~V characteristics of DMFC single cell
with various operating temperature. anode: 2.5M
methanol, Vmin, lkgf/cw, 60%Pt-Ru/C(3mgPt/cm?),
cathode: s, 105 SCCM, 3kgf/cm, 60%PYC(3mgPt/em’)
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Fig. 2 1-V characteristics of DMFC single cell with

various methanol concetration. operating terp.: 1207,
anode! 9ml/min, 1lkgf/er, 60%Pt-Ru/C(3mgPt/em?),
cathode: Oz, 1055CCM, 3kgf/cn, 6096PY/C(3mgPt/cm’)
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Fig. 3 I-V characteristics of DMFC single cell with
various operating presswre. operating temp - 1207,
anodel 60%4Pt-Ru/C (1.13mgPver), 25M CHOH, 9mi/min. -
cathode:609P/Cl2mgPr/er), O, 106SCCM.
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Fig. 4 I-V characteristics of DMFC single cell with

various Nafion types. operating temp. 120C, anode:
9ml/min, lkgf/cr, 60%Pt-Ru/C(3mgPt/cm®), cathode:
03, 105SCCM, 3kef/cr, 60%Pt/C(3mgPt/cm’)
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