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Fig 1 Schematic diagran of the cathode with dual-layer cata~
lyst layer
A) Nafion menbrane B) mner catalyst layer (Na-
fion-bonded Pt/C layer by direct membrane coating),
C) outer catalyst layer (PL/C layer without Nafion ),
D) gas diffusion layer (GDL)
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Fig 2 Cyclic voltammograms of the PEMFC electrodes with

dual-layer catalyst layer (a) and single-layer catalyst

layer (b)
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Studies of Surface D iffusion m PEM FC E lectrodes

LUO Jiang-shui > CHEN Jian . YIBaolian . CHA Chuan-sin> ZHANG Huamin'
(1 PEMFC Key Materials and Technology Laboratory, Dalian Institute of Chan ical Physics Chinese
Acadeny of Sciences Dalian 116023, Liaoning Chinas 2 Graduate University of the Chinese Academy of
Sciences Beijing 100039, China; 3. College of Chan istry and Molecular Sciences Wuhan University
Wuhan 430072 China)

Abstract A PEMFC electrode consisting of dual-layer catalyst layer (CL) was fabricated in this work The
outer CL was Nafion-free  while the inner CL was Nafion-bonded The effects of Pt/C calalyst in the outer CL
that did not contact with Nafion on the current generation n PEMFC electiodes were mvestigated Cyclic voltam -
metric studies indicated that the Pt/C calalyst in the outer CL without direct contact with Nafion was still electro™
chem ically active in taking part in the adsormption /desorption of hydrogen and the electrochem ical oxidation /e~
duction of the oxygen-conlaining species occurring at the interface of “Pt/Nafion” in the inner CL, The polariza-
tion curves showed that the ouiput voliage of the single cell was enhanced obviously by the outer CL. when the
current density was lower than 0. ZA /an’. The phenanena indicated that the Pt/C calalystwithout direct contact
with Nafion also participated in the electrochem ical reduction of oxygen at the mterface of “Pt/Nafion” via the
surface diffusion of the adsoibed oxygen-conlaining species

Key words PEMFC: surface diffision; current-generation mechanism: oxygen reduction reaction; cathode

caftalyst layer
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