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(57) Abstract: Disclosed is a catalyst which does not corrode in an acidic electrolyte or at a high potential, shows excellent dura-
bility and has high ability to reduce oxygen. Specifically disclosed is a catalyst containing a metal element (M), carbon, nitrogen
and oxygen, characterized in that when measured by Raman spectrometry, peaks are observed at 1340-1365 ¢cm™ and 1580-1610
cm’; and said metal element (M) is one element selected from the group consisting of titanium, iron, niobium, zirconium and tan-
talum. The aforesaid catalyst does not corrode in an acidic electrolyte or at a high potential, is stable, has high ability to reduce
oxygen and is less expensive than platinum. Thus, a fuel battery provided with the catalyst is relatively inexpensive and achieves
good performance.
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EEI3 Ti 0.14 | 0.10 1.55 5 .84 0.87
EwEa] Zr 0.51 | 0.12 1,66 7 0.91 0.88
B Ti 0.52 | 051 0.01 0 — 0.51

EX L OF| AaTRetE

[0189] AFEADANMET, BMEEREPOFEMTEEET. MAKIZEN, FW
BRETREA T HSDOT, RHEHAMERE, BB, EEESEKTEIHRH
BMIIANSZENTED,
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FERIE]

[FERIE2]

[FE3RIE3]

SR IE4]

[FE3RIE5]

[FE3RIE6]

[FERIET]

REOR D&

ERBITEM, kF, BRBIVBRZECMETHY ., 700k
FICK>THELERIC. 18340cm'~1365cm'BELU T
580cmi~1610cmlIE—YNEHAISHh, FIEEETHEM
MFA, % —A T, PIAZTLELUVRIVALNLELEELY
BRSNS 1ETHDH & EHMET D0,

1340cm'~1365cmDE—YDHEE%D, 1580c¢
mi~1610cmDE—IDEEEGELT-EE (f-FZL. DB
FUGIEE, R=RFAVESEREL-ESET S, ) 1T, DAGH
O. TUE1OUTTHASHERIE1ICEHDALE,

TRUDHETEERNEICLYRDO-SP2HEERFLUSP 3
BEMRT ARFDREN, 77— RRATTVvIBETIEE%UL
THDHERE 1 EE2ICEHOME,

#MEEX - MC,N,0, (7zfZL. x. y. zl[ZEF#HOLLERL. O
. 01=x=10000, 0. 01=Zy=<10, 0. 02=5z=3T
Hb, ) TRINDILEHYETHHERE 1 ~3DVNThM—IEIC
SE DA,

REEMAMETHEI L EBHMETIEREI~400Th—
IHICEEH DA,

FRU, B, ZA T, DLAZOLBLUVEI VAN LGEEEELY
BRENDIEBEXEMEEFTHLEMD AR, RILKFFHRX, BFR
ILEMH RS NICERILEMHIRE, 600~1600°CTRIGS
BAHIREELLER/MET HERE1~50VTN—IEICESH
DOfEDEE S %,

FRU, B, ZA T, DLAZOLBLUVEI VAN LGEEEELY
BRENDIEBERTEMEEFTHEERELLYE. BRAREEDLHF
EHH AR THNRT 2IREEL L2 HMETIERE1~500
TN —BICEHOMEDOEES X,
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[FE3RIES]

[FERIEI]

[FE3RIE10]

[FERIE11]

[FERIE12]

[FERIE13]

[FERIE14]

BIECMEADBEN400~1400°CHEHATHD & FEHMET
HEFEKRIE 7 [CRREDMBEOBIEAE,

BERE1~5OVWTIAN—EICEHOMEZEL L2/ EET D
PARLE th FRARIEE

SHICEFEERNTFZEL L 2HHET HEKRIEQICRE DR
HEMAMERE,

A EMAMEE L ZAEXFELE2ETHEBTH> T, ALK
HEMBEMEREAEREBOEIT1 OICEBORHEEHAMERETH
LI LERHMET HEE,

AV—RET/—FRERIRBAYV—FB&URIRT / — FORMICERE
SNT-BREBELEZATIEEBEEARTHH> T, MIEHYV—FB &L
O/ F-IERIERT7/ —FNERE1V1ICRHEOEBTHD ZETHH

LY BEBIBRAL.
BRIE 2 CRBOEBEEAHERIEC L ERRET IMHE
it

ERE 2 CREORBEEAREMAS S L EBME T SEKS
SHFRIHE.
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