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Investigation on electrochemical reaction area at SOFC oxide cathodes
by using high temperature electrochemical in situ micro XAFS measurements

RERIESE *, FARAE ", EEFE ", JIHES
PR, FRRES, BEAM®, NARER, FEETC

Koji Amezawa®, Atsushi Unemoto”, Hidetaka Watanabe”, Tatsuya Kawada®,
Yuki Orikasa”, Toshiaki Inab, Tomokazu Fukutsukah, Yoshiharu Uchimotoh, and Yasuko Terada®

aﬁ%k%ﬁ%ﬁﬂﬁa,aﬂk%hkﬁ BRELTE, DR v 2 —
*Tohoku University, Kyoto University, “JASRI

2008A H1F TIZ %%Ltmmilxﬁ@mmmv47DXMSMmmﬁﬂ$»ﬁ—%&ﬁb,%ﬁ,
FE SR, EEREBICB T~ A 7 v XAFS JEN IR/l AL —28UE L7, ZnadHW,
B RER L TR L (SOFC) M Y — k&Lfﬁnt%ﬁiﬁ%ﬁ%fﬁﬂaammhyﬁg%ﬁ
(JE X 100pum) @ in situ ~A 7 7@ XAFS JIE Z#1T\, NWCW@*#T BT 2 [RIFE O E - HEE IS
DWTHE LT, Z08R, EEZHIINTHZ &I AR/ EAE R D 10pum LAINIZH D
(La,Sr)MnO; TliX, Mn OFEEME A E FWW%@%& wmmé<ﬁé ENGInoT, i, &
X 100um OEMO 5 5, FB/EMREREN DB I ZE 10um FLFE ORI O N EL LM 72 iR iR T
FOSDFN 72 B0 & U THERBE L TWDH Z AR LT\ 5,

The high temperature electrochemical in situ micro XAFS measurement technique, which enabled us to
measure XAFS spectra at elevated temperatures while controlling atmospheric conditions and passing the
electrical current, was developed. This noble analytical technique was applied to investigate electronic
structures of the (La,Sr)MnOs; porous electrode which showed excellent electrochemical oxygen reduction
properties as an SOFC cathode. As results, it was found that Mn ions in (La,Sr)MnO; within 10um from the
electrolyte-electrode interface were partially reduced when the electrical current was applied. This suggested
that the area of 10um from the electrolyte-electrode interface in the porous electrode functioned as an effective
reaction area for electrochemical oxygen reduction in the case of the investigated (La,Sr)MnO; porous
electrode.
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Fig. 1.
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Experimental setup for high temperature electrochemical in situ micro XAFS
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Fig.2. In-situ Mn K-edge XANES spectra
obtained at various positions in the
Lag gSrg2MnQOj;_s porous electrode under E = -0.5
V and OCV at 1073 K, p(O,) = 10’ Pa.
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