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The improvement of catalytic activity and durability for oxygen reduction reaction (ORR) at cathode
is one of the critical issues for polymer electrolyte fuel cells (PEFCs). We succeeded in preparing
smal |l Pt nanoclusters with narrow size distribution by the co—polymerization of Pt complex precursors
and pyrrole monomers on multi-walled carbon nanotube (MWCNT) and succeeded in enhancing catalytic
durability for ORR. In this study, we applied this method for the preparation Pt nanocluster catalysts
with other metal species to improve both catalytic activity and durability for PEFC cathode catalysts

1. We firstly investigated the origin of size control for Pt nanocluster catalyst (denoted as Pt
catalyst). After the co-polymerization, nanoclusters composed of PtOx/Pt (OH) x were already formed on
MWCNT, indicating that the size control has been already performed before the reduction process.

2. Lanthanide is one of the candidates to improve catalytic activity of Pt catalysts for ORR. We chose
gadol inium (Gd) as a second metal and we prepared a Pt-Gd nanocluster composite catalyst (denoted as
Pt-Gd catalyst) by the co—polymerization of Pt complex precursors and pyrrole monomers together with
Gd complexes, and successive reduction. Small Pt nanoclusters with similar size distribution to Pt
catalyst were highly dispersed on MACNTs, and smal| Gd species attributed to GdOx/Gd (OH) x were located
in the close proximity to Pt nanoclusters

ORR activity was investigated on Pt-Gd catalyst together with Pt catalyst. The surface specific
activity (SSA) of Pt—Gd catalyst increased up to 1.5 times compared with Pt catalyst without Gd species.
As the molar ratio of Gd to Pt increased, the SSA of Pt-Gd catalyst increased; however, at a certain
molar ratio, the activity became a maximum. The remained Gd species near Pt nanoclusters was suggested
to suppress Pt oxide formation under the ORR reaction conditions, which would enhance the ORR activity.
Further optimization of polypyrrole stacking to increase catalyst durability is in progress




