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# # 4972485523 : MAJOR CHEMICAL TECHNOLOGY
KEYWORDS: ELECTROCATALYST /OXYGEN REDUCTION REACTION / SEEDING TECHNIQUE

WIRUYN TRONGCHUANKI): Pt-Co ALLOY ELECTROCATALYSTS PREPARED
BY COMBINED PROCESS OF IMPREGNATION AND SEEDING TECHNIQUE
FOR OXYGEN REDUCTION IN PEM FUEL CELL. THESIS ADVISOR
ASST.PROF.MALI HUNSOM, Ph.D., THESIS CO-ADVISOR
ASSOC.PROF.KEJVALEE PRUKSATHORN, Ph.D., 108 pp.

This work was carried out to prepare Pt-Co/C electrocatalyst for oxygen reduction
reaction in proton exchange membrane fuel cell via the combined process of impregnation and
seeding technique. The investigated parameters were seeding, carbon treatment, initial pH of
precursor and metal loading. From the results, it was found that using seeding technique the small
particle size electrocatalysts with a high electrochemical performance were obtained. The surface
treatment of carbon support can improve its electrical conductivity by around 16.3 % compared
with that of untreated support. Meanwhile, the pH had a significant effect on the morphology and
the degree of alloying. It could be seen that the catalysts prepared with the initial pH of 2 had
more propriety for oxygen reduction reaction than other initial pH. For the metal loading effect,
the Pt-Co particle size increased as the metal content was increased. Particularly for the increase
in the metal content from 20 to 40 wi.%, a slight growth of alloy particle size was observed while
there were a huge change in the particle size occurred above 50 wt.%. The optimum condition for
preparing Pt-Co/C electrocatalysts by the combined process of impregnation and seeding
technique was found on 12 M acid-treated carbon support at the initial pH of 2, and 30 wt.%
metal loading. The catalyst prepared at this condition provided an active surface area of 131 mzfg
and gave a current density of 772 mA/cm’ at 0.6 V in the H,/O, PEM fuel cell system. Moreover,
the electrocatalytic reaction was studied by hydrodynamic voltammetry on the rotating disk
electrode. It indicated that Pt-Co/C electrocatalyst had a direct 4 electron pathway for the oxygen
reduction
Department :........Chemical Technology........Smdent's Signature :

Field of Study :.....Chemical Technology........Advisor's Signature :..

Academic Year 1...2008. . ..cvveiririnressernrreres Co-Advisor’s Signature :.. 6 M
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