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BAE SRR (PEFC) 1%, /AL - RIRB@NATEER Z b 7 ) — e oL — A fdE@E L LT
HEHEINTWDR, TOMERENZ EREROEIT ER>TND. LER->T, 2AMOKADEEDDL T Y
— Rt LTSNS A4 (PO B2EET 572010, PtO—E%2ER HE (M) TEXHZ 7~ PM &4 fi
BOFHABRD BN TS, LrL2RBR G, PEFC OEFERE TIZE W T P-M 542006 Pt LTY M O RJ7 D37
L, PEFC DMERER T 28 & 252 MBS SR TWD. £ 2 TARMSC T, PEFC EEIEREE T IV T Pt KLY
M OFEFEIZLEN PEM AR MK T 2 Pt E OREFEAN &, Pt XYM OERE Z OB RIE R/ T v %
N7 B —< LVFEREDOHEEEIT, TOFREEZANTPEM AL 6RET 5 Pt LOYM ORI 21T 7-.
T, TNHOEBERMERICHE-SE, PEFC EEIEREE FICE T 5 P-M A& OREHEZ IR L, T3 < Pt=M
BEDEMWMIME~DIEH E2IRE L.

%1 E M) i, MERIER(LZ P oL X —RE M % & LT PEFC OEEM E ZOEICOWVWTE
KL=, %52, Pt-M G&fEOEMAHIIET 2R BFE L, Pt-M &&ORMRERE ORI PEFC O
FICERRBHENDDZ L A2TR L. £, KHXOBMEMERER L.

%2 % TINLHE OBIREMIC LV IRRT 5 A&RER O] <1k, BEXLFRBREFE/HEG T 7 AVER
SHT BRI A B T B - BRI AP = BT OO E A LT, Pt-M &4 (M: Co, Fe, Cu) »»
5D M OFERIEFIZ L VT 5 Ptk OME LA L=, Ptrich &4 (Co < 60 at. %, Fe < 25 at. %, Cu < 50
at. %) OB, REOHNICHT e M OBIEMIEZ 2500, ZO%AEREOFERERIC X 0 BE L PUEN
fEREERENIER L, M O 5 BIREMITTR < IH S 5. —J57, M-rich &4 (Co>70 at. %, Fe > 50 at. %, Cu
>75at. %) DA, M ORISR L ASRMOBERICLY PURHEDSER T 200, ZOMRENRT / K—7
AL LIERR L2y MEERD S O M OBHRIAMESINH S22 E 2 LT Lz,

W3E EOFDOENELEHTHF v o370 —< LT EMEORESE] T, PMA&4 (M : Fe, Cu)
2 HERAEET D M % in-situ TR ATEEAR BB & Z O EBMICO W TR L. M OB E LTEX
LD Fe?, Fe* RN CuHiZ DN T, bR Z & Tk E WV CRINEMEN 2 TiEh, 1.0,0 K0V &
WELE. ZHRLRE LEBINEREN %2, PEM SN2 M OBHICHEM L= & = 5, PEFC {FEERE
FREE LB A Z VIR 28 ng LERe M 2 EEMICH OBRMBMEE L ED THRIBETE 5 Z L85
MZ72 D, Pt=-M &4 ORI T v > 3L 7 a—< L FEBRERNISHEETH A Z LR LT,

FAE [Fyorpl7o—<LFEMIEICL A0 6RMT 5 ASKLOENITREOMRI] TiX, P=M &
4 (M : Fe, Cu) D> B EBNLY A 7 VHIZERfET 5 Pt LY M O RIBFRH 238472, Pt-M &4:7> 5 Pt (X, place exchange
DT 5 1.2V LA EOFEE TP L UTHEMFE L, Pt OERER LY (PtO2) OFEITLHAEZ 50 Y — Rig5[D 0.9-0.6
V TPHe LTI D2 L &R LT, —77, Pt-50at. % Fe 8475 D Fe I8fRI%, 7/ — RO Y — RiEg| ik
® 0.25-0.75V (DLregion) (2T Fe?*& L TSR L, Pt @ place exchange 2342 Z 5 1.1V LI EOFENIR & PtO2 D
TENERZ BB Y — RRBIFED 0.9-05VICTFe¥: LCIAfiET 52 & /Rm LT, £72, Pt-75at. % Cu 5405 D
Cu ® Cu?*t L COWEME, BV A 7 B WT 0.7V LU EDEMIE CEGANCEAEL TWDH I L EZH LML
7z. —Ji, Pt=25at. % Fe X U'Pt-50 at. % Cu 2> L¥EfET 5 Fe XU CuldF ¥ v /L7 v — < L F Bk O R
RUTTHY, BEREIIM LT 7 PUEREE A Fe O Cu ORIRISELZ TR M35 2 L 2B ST L.

%5 & BT A 7LV TICBIT 5 A8600EMEME] CTI%, AFETH LN PEM G8REICEERT 5 Pt
WA OA%IE L O in-situ TR L7z Pt R OYM OFEFRIZBE T 2510 &, 2 E TICHE STV 5 BB RO
FEILEEEZ EE LT, BT A 2V TIZBT % P-M AL OREHEZ RE LTZ. PEM A4 5 0O M R,
Pt OIRIER ORAILRLE RS BIE L TWA Z L 2B, ZNHA M OBEMEIEEL TWD Z L 2P TR
TLI-.

6T RIG) TIE, AHFROREZ HEIC P-M SEMIED S AL ~DFE# 2 HRE L, ARimLEREE LT,
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Polymer Electrolyte Fuel Cell (PEFC) is considered as clean energy conversion device
because of its low operating temperature and portability. In order to reduce its manufacturing
cost, platinum-transition metal (Pt—M) alloy catalysts are expected to be used in PEFC
cathode catalysts. However, one of the problem is performance loss of PEFC by both Pt and
M dissolution from Pt—M alloy catalysts under its operating conditions. Thus, dissolution
mechanism of Pt—M alloys was investigated in this study.

A structure of Pt-enriched layer on Pt-M alloys surface was investigated by
electrochemical tests coupled with ex-situ Inductively Coupled Plasma Mass Spectroscopy
(ICP-MS), Field Emission Scanning Electron Microscopy, and Field Emission Auger Electron
Spectroscopy. Dense Pt-enriched layer formed on Pt-rich alloys surface due to few selective
dissolution of M, and further selective dissolution was suppressed. On the other hand, a large
amount of M selectively dissolved from M-rich alloys and consequent Pt-enriched layer had
many pits in its structure, and selective dissolution of M continuously occurred from bottom
of the pits.

Channel flow triple electrode (CFTE) was successfully established for in-situ and
simultaneous Pt and M detection dissolved from Pt—M alloys under PEFC operating
conditions. Detection potentials for M ions on collector electrodes were determined, and their
quantitativity was confirmed using ex-situ ICP-MS. Accordingly, CFTE is demonstrated to be
an effective method for elucidating dissolution mechanism of Pt—M alloys. By using CFTE,
we clarified that Pt dissolution is enhanced in the potential range for place-exchange and Pt
oxide reduction, while M dissolution is enhanced by not only Pt dissolution, but also Pt
surface diffusion.

Finally, dissolution mechanism of Pt—M alloys were proposed on these experimental results
for the first time, and this finding would give a good direction for the more durable design of
practical catalysts in the future.
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