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1. Introduction

The commercialization of polymer electrolyte
membrane fuel cells (PEMFCs) depends on heavily
significant improvement of the cathodic activity dan
stability toward oxygen reduction reaction (ORR}3[1
Recently, the rise of monolayer Pt shell catalysth the
compressible lattice strain provides a promisingragch
to reduce Pt usage and enhance Pt catalysis taWRRI
Considering their practical application in PEMFGlse
structural degradation in monolayer Pt shell arsuse
tremendous interest due to its significance forctualytic
performance in fuel cells. For conventional carbon-
supported Pt nanoparcles (Pt/C), previous pubtinati
have provided a basis for the understanding ofr thei
degradation mechanisnid]. In contrast to Pt-based
nanoparticles, the structural degradation of Pt aterer
Pt shell catalysis lacks a systematic and profostndy.
Among the previous publications [5-7], only the
accelerated cyclic voltammetry and the combined
scanning transmission electron microscopy have been
used to qualitatively study the degradation of niayer
Pt shells. For conventional techniques, it's nosyeto
observe the degradation process of monolayer Mt &he
this work, we’re addressed in Pd core-Pt shell Igstta
(Pt/Pd/C) and monitor monolayer Pt shell degradatio
during cyclic staircase voltammetry of redox praces
using in situ X-ray absorption spectroscopy (XAS).

2. Experimental

Monolayer Pt shell catalyst on Pd core
nanoparticles is synthesized using monolayer Cuateed
method. The structural degradation is induced bglicy
staircase ranging from 0.5 to 1.15 V vs. RHE ig- O
saturated HCIQ solution using in situ XAS. Using a
potentiostat, we controlled the potential, obtaistzhdy-
state, and then, collected XAS spectrum. The
measurements were done at the beamline BLO1B1 and
BL14B2 at SPring-8. The |} and L, absorption edge
spectra of Pt were measured in fluorescence maddg as
self-designated in situ electrochemical cell.
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Fig.1. Scheme of experimental
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3. Result and discussion
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Fig.2. Simple scheme of monolayer Pt shell degiadat

Fig.2. shows scheme of monolayer Pt shell
degradation proposed our measurement result. We
suggest that, proceeding degradation process, stwk
catalyst Pt leave from Pd because of degradation,
agglomerate on Pt nanoparticle, and then, fornpseeido
Pt nanocrystal. Therefore, Pt-Pd interaction wealleand
oxidized species easily adsorbed to the newly fdripe
nanoparticle. Finally, the irreversible structuoenfied.
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