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For high temperature electrochemical devices, the cathode reaction mechanism for electrode or

electrode/electrolyte are discussed.
perovskite-related oxides cathode/electrolyte.

Especially, we discuss the rate-determining-step for the he
We investigated in situ depth resolved X-ray absorption

spectroscopy (XAS) measurement for high temperature electrochemical devices component materials

under the operating condition of high temperature electrochemical devices.

The in situ XAS results

clearly indicated that the rate-determining step is the reaction at electrode/electrolyte interface.
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Fig. 1. Schematic illustration of electrochemical
oxygen reduction reaction and oxygen potential
profiles in a dense mixed conductor electrode on
oxide conductor electrolyte when rate-determining
step are (i) surface reactions (ii) bulk diffusion and
(iii) charge transfer.
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Fig. 2. Co Kwedge XANES spectra of
LaoeSr0.4CoOs-5 annealed under various
oxygen partial pressures at 1073 K.
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Fig. 3. Shift of absorption edge energy at Co
K-edge XANES of LaggSre4Co0035 annealed
under various oxygen partial pressures at 1073 K.
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Fig. 4. Absorption edge energies for Co
K-edge of the LaoeSr04CoOs-; thin film
electrode on the Ceo.9Gdo.101.95 electrolyte
as a function of effective oxygen pressure.

fiz L, BMER CBRIERNT V¥ LICH

BCSECTND T EMNHIH Lz, LIehi-> T,

A EIJE L7z GDC FEARE o> LSCIRAE M
BEBEBMICBT D Y — FRISEERR S
HHTH D Z PRI EORERIE,
ERAT o PR BT D G A in
situf)E L, BMKE CHREBERT v /LR
BT 5 2 L 22T OBITH
HIRAMEMEEmRI I 5 MR R
IRT 2 X IV DOEM O 7= 21X, in situ
XAFS % & 5258 S, BN OB S Hm
~DTa T A NREABRKRD b TWb, £

ZCIRAEBMEEMICK L TES FAICS
fIRREZ A T DR S 4Rk XAFS JIGE % @il 7>
WFELEFINIRIE TITH = & T, BMANEONE
FILFRT Y VIOV TOH A %
BrZExEBRE LR,

Fig. 5 2V & 4R XAFS & O JF B 2 =4,
HOE X BROBHHEE X, K REN5@0
ZTOHKNAEICL > THRED, Thbb, K
f4 (Fig. 5 1 Q) TIIWNEOEIE X BRI K
Ik 0 B WIS B 7 o Rk T
WX MOBRBPRE IR LD L, &l
ZIE Fig. 5 #@) 225> 1T, L

WEZADPLOEEXBHREEIND X DI
5%, o T, MEAEEZE{SETEE X
MERHT D LIk, I FEICOfERE
A3 L7z XAFS JIE N ATHEIC 72 D,

XAFS HIZEIZ X VW LSC DR AR T 3 ¥ /L
FHMECE A Z &b, Fig 6 ICkEx REEL

R AR

AGTX#R

»
>

X /7"

11
/

?%E@H

02 Q@ Lk (+&1R)

R

Fig. 5. Principle of depth-resolved
X-ray absorption measurements.
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Fig. 6 Absorption edge of in situ Co
K-edge XANES from various PILATUS
channels for LSC thin film under
various applied electrical potential.
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