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Degradation mechanism of surface coating
in sulfide-based all-solid-state batteries
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Surfaces of the cathode active material particles used in sulfide-based all-solid-state batteries (SSBs) are
often coated with an amorphous material, such as Li-Nb-O, approximately 10 nm thick, to stabilize the
interface reaction with the solid electrolyte. It has been reported that when these SSBs are maintained at high
temperatures and high voltages, they degrade and lose capacity, a process correlated with the formation of an
oxide layer near the coating layer/solid electrolyte interface. This oxide is considered caused by the alteration
of the coating layer during charging. This research aims to elucidate such degradation phenomena of the
amorphous Li-Nb-O film when the SSB is charged at high voltage. In this study, we measured O K-edge
XANES of LiCoO; during the charge-discharge process of an oxide-type model solid-state battery, as well as
measuring the Nb L-edge XANES of the amorphous Li-Nb-O film.
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Fig. 2 O K-edge spectra of (a)reference materials measured by TEY, and charged LCO films
measure by (b) PEY, (¢) TEY, and (d) PFY modes. Magnified O K-edge spectra of (e)
reference materials and (f) charged LCO. (g) Nb Ls-edge spectrum of amorphous Li-Nb-O on
Si/Ti/Pt substrate measured by TEY.
BEH D HHE STV B[5], AEIER L 72 Li-Nb-O fEiE, FEBR= D XPS & KRR Crblll L7=iE
R TIE LiNDb=1.4 Z/R T TH - 7225 XAFS JITE LR T Li 23 £720 Nb-O (IZSEWIRAR D
AT FDBF BTz, XAFS JITER OFE 2 B PH L THIERICHRkE L XPS 2 JIE L 7ofi R, MRk
EIZ LioCOs WERLTNDZ ERNbhrolz, TOHOKRHNE, KARFTHWEZTELT 7 A
Li-Nb-O I3 T LioCOs Z AL LT W TH 5 Z &3 | BE b ITAURE R 2 1)
ST B IR CHENE A D Li 2SBEEE L TR Li2COs AATERL S v, XAFS HIE DFRIZIEEN O Li
GAHBENDIROD ND-O IERER SN T\ B X bbb, 5% 7 E/NLT7 7 A Li-Nb-O EA i 2 724
B R DN 2 3 D BRDOUGER A M3 & Te o 72,

L Z BN
[1] Y. Morino, J. Power Sources 541 (2022) 231672.

[2] Y. Kee, Y. Suzuki, N. Ishigaki, M. Motoyama, Y. Kimura, K. Amezawa, Y. Iriyama, Electrochem.
Comm., 130 (2021)107108.

[3] Z. Wu, G. Zeng, J. Yin, C-L. Chiang, Q. Zhang, B. Zhang, J. Chen, Y. Yan, Y. Tang, H. Zhang, S. Zhou, Q.
Wang, X. Kua, ACS Energy Lett., 8(2023)4806.

[4] H. Oh, H. Yamagishi, T. Ohta, and H-R. Byon, Mat. Chem. Front., 5 (2021) 3657.
[5] Y. Morino and S. Kanada, ACS Appl. Mat. Int., 15 (2023) 2979.

MR R ARG FEE~DIGH « BERIZOWT
- ARG B LA E R 92 BRI THRAAHTETH S,




