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In situ STEM/SEM Observation of Solid Oxide Electrolysis Cell Electrode Catalyst with Gas
Atmosphere Control
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X512, MEAEEE800°C~ 850°C, SFRuM (01) itk (WIHElk 2z —miE it R ICHLLPEL 7=5R ARz (01) &
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-STEM #4& STEM-EDX s~y 5% 19,
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L3 Fe TBONIZ Rubi +HLELTRET AHA MR THLU TOS P RENREER R L TV (X5 (e)), EHIC g
e, MEAEES00°C/60 47 +850°C/30 /il ifkicid, Ru kit RuFe A& \DZ (L% EDX-map KU in situ
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(a) 800°C, 104 (b) 800°C, 604 (c) 800°C, 154 (d) 800°C, 154 (e) 850°C, 154
(Lv, H. et al., Nature Communications, 12, 5665 (2021) &b —&&Z51H)
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K6 KZFFES, 800°C, 604/850 C, 302 DSFRUM(O1):HK D Z DIFHEER
(a) ADF-STEM{% (b) EDX 7T~ v 7 (c)STEM-EELS% R
(Lv, H. et al., Nature Communications, 12, 5665 (2021) & b —&keZ51F)
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KI71c, hNEEE200°C, 3-2. THD RuFe &4kl 72 RN W TR FHAI N T in situ B153L 7 STEM/SEM {§&
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K7 BZFFHEST, RuFer /HIFDZDIHEHE (200°C, 70#)
(a) SEMf& (b) ADF-STEM{& (c) (d) (e) STEM-EDX ¥ 7{&
(Lv, H. et al., Nature Communications, 12, 5665 (2021)& b —&BtiZ5|FH)

0.204 nm

K8 EFFTHES, RuF/HIFDZDIHHE (800°C, 304M)
(a) (b) SEM{& (c) BF-STEM# (d) ADF-STEM{&
(Lv, H. et al., Nature Communications, 12, 5665 (2021)& b —&ReXZ5|H)
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3-4. CO, HAFESK, RuFe/SFRuM REDEHE

XI9IZ, MNEALE200°C, CO, /7 AHE A30%571% D RuFe &4 (IKHEFHA, MEES50°CTH Rk ) D STEM/
SEM {43 & U EDX <y 7147 /139, RuFe/SFRUM YLK RS A D 7BV T 7 AVPE D HER E Nk 7D BN T2,
ZoZtilE, RuFe/SFRuM $LAICT CO, H ADWAS RIS ZE TNABTEZRBL TS,

K9 CO, FHAKT (10 Pa) CORuUFe&d£7F/HIFDZDIHEE (200°C, 304 M)
(a) BF-STEM{& (b) SEM# (c) CERUMEDX map overlay (d) EDX mapf&
(Lv, H. et al., Nature Communications, 12, 5665 (2021)& b —&8Z=5|H)
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B0 Fe G WMERINCBIEINTRET A4 MIRD, Z D% Ru 5 1-1& SFRuM RNBH) 95 Ko fiz Z D
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© Hitachi High-Tech Corporation All rights reserved. 2023 1 ZBER I U i- SOECEMEAIE D Z DIBSTEM/SEMBER (7]



SEXB

1) Kamino T. et al., J. Electron Microscopy, 54, 497-503 (2005) .

2) Yaguchi T. et al., J. Electron Microscopy, 60 (3), 217-225 (2011).

3) Yaguchi T. et al., J. Electron Microscopy, 61 (4), 199-206 (2012).

4) H. Matsumoto et al., Microscopy and Analysis, 27 (7), 13-18 (2013).

5)Y. Song et al., Adv. Mater., 31, 1902033 (2019).

6) Lv, H. et al., Nature Communications, 12, 5665 (2021).

7)Lv, H. et al., Adv. Mater., 32, 1906193 (2020).

8) Lv, H. et al., Angew. Chem. Int. Ed., 59, 15968-15973 (2020) .

9) FiHMJ, S.1 NEWS, 61 (2), 5403-5410 (2018) . (H iAo T ZHdbiifiS
https://www.hitachi-hightech.com/jp/sinews/technology/6120302/)

10) Zhu, Y. et al., Nature Mater. 8, 808-812 (2009) .

11) FakMts, 2957, 46 (2), 140-144 (2011).

12) H. Inada et al., Ultramicroscopy, 111, 865 (2011).

13) J. Howe et al., Microsc. Microanal., 23 (suppl 1), 66-67 (2017).

14) M. Thompson et al., Meteoritics & Planetary Science, 52, 413-427 (2017).

fuf::
MRRIEEN ) Vol.21 No.3 (2022) p.14-19 XDk

&/
KA 5L, i TS
MO FNINATY a7T o/ aY—&V ) a— 3 VRERIAR CT S AT LA

SEHIY A b “Slnavi” TlE, SINEWSD/Ny I7FN—%ECLEAREZE 21T E T, https://biz.hitachi-hightech.com/sinavi/

© Hitachi High-Tech Corporation All rights reserved. 2023

HABESHE L 1-SOECEMALIED Z DIZSTEM/SEMEZE 8]



