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Cycle performance of the lithium metal anode and solid-electrolyte interphase formation in
ionic liquids (Faculty of Science and Technology, Keio University) (ONobuyuki Serizawa,
Yasushi Katayama

The formation of the solid-electrolyte interphase (SEI) formed on a Li and Cu electrode and
the cycle performance of the Li anode were investigated in two bis(fluorosulfonyl)amide
(FSA™)-based ionic liquids containing a high concentration of LiFSA using X-ray
photoelectron spectroscopy (XPS), transmission electron microscopy, electrochemical
impedance spectroscopy, and the redox probe method. The aging of the SEI was detected by
the XPS spectra of the outermost surface of the SEI although the growth in thickness of the
SEI was negligible, suggesting that the SEI formed in the ionic liquids was a gelled layer
containing the decomposition products of the electrolyte components. The Li anode became
sparse and porous after the deposition and dissolution cycles, probably due to the
inhomogeneous reaction through the aged SEI accumulated in the anode.

Keywords : Lithium anode; lonic Liquids,; Secondary Battery, Solid-Electrolyte Interphase
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1) E. Peled, D. Golodnitsky, and G. Ardel, J. Electrochem. Soc., 1997, 144, 1.208. 2) G. M. A. Girard,
M. Hilder, D. Nucciarone, K. Whitbread, S. Zavorine, M. Moser, M. Forsyth, D. R. MacFarlane, and P.
C. Howlett, J. Phys. Chem. C, 2017, 121,21087. 3) R. Furuya, T. Hara, T. Fukunaga, K. Kawakami, N
Serizawa, and Y. Katayama, J. Electrochem. Soc., 2021, 168, 100516. 4) N. Serizawa, R. Yamashita, and
Y. Katayama, J. Phys. Chem. C, 2023, 127, 10434. 5) S. Kato, N. Serizawa, and Y. Katayama, J.

Electrochem. Soc., 2022, 169, 076509. 6) S. Okazaki, N. Serizawa, and Y. Katayama, Electrochemistry,
2024, accepted.
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Recent research progress on positive electrode materials for advanced lithium-ion batteries
(Department of Chemistry and Life Science, Yokohama National University, Yokohama, Japan)
Naoaki Yabuuchi

The demand for electric vehicles equipped with Li-ion batteries is growing to
develop low carbon society. Ni-enriched layered materials are used as electrode
materials of Li-ion batteries for electric vehicle applications. However, available
reversible capacity of Ni-enriched layered materials is approaching its theoretical limit.
Therefore, innovation and development of new positive electrode materials are
necessary. Recently, many cation-disordered rocksalt oxides have been proposed as
a new series of electrode materials. Nevertheless, insufficient electrode kinetics for the
cation-disordered rocksalt system limits its use for practical applications. One simple
strategy is synthesizing nanosized materials to overcome a problem of electrode
kinetics (for electrons, holes and ions), and electrode kinetics are significantly
improved through nanosizing.!* Structural disordering also triggers unique electrode
properties associated with different local environments for cations/anions.*” From
these results, we discuss the advantage and uniqueness of nanostructured cation-
disordered rocksalt materials for high-energy advanced Li-ion batteries.
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Development of lithium-ion batteries using oxide-based anode
(Corporate Research & Development Center Toshiba Corporation)
OKeigo Hoshina, Yasuhiro Harada, Norio Takami

Promising rechargeable batteries are required for the electrified society. Especially, the
batteries for so-called heavy-duty vehicle such as track, bus and taxi require fast charging and
long-life performance because those commercial vehicles are operated at high utilization rates.
Lithium-ion batteries using oxide-based anodes are good candidates for those applications. As
a representative oxide anode, lithium titanate shows ultra-fast charging and long-life
performance. And increasing energy density is an issue of the batteries. In order to increase
energy density of the batteries, we have developed niobium titanium oxide anode with high
capacity® 2. In this paper, we report that the character of the niobium titanium oxide anode and
electrochemical properties of lithium-ion batteries using the niobium titanium anode.
Keywords : Lithium-ion battery, Oxide-based anode

H—Rr=a2— T NVOBENOEEEE Y T 4 OBNMENEA TS, EEY T
S DHFTH M T v IRNR H T —72 EPOREHBILE VBRI CGEHT 2 &0
g LS, 2oEMICITREFTEMNR E EFMEPA RO LN, RETEL EHFME
WNLT D MO & L CiE, B b amEZ Wz U F 0 LA F o IREMBZET S
o, AL BRI RS A 7 VEHEICEIL TR Y . D OEEVEN N Y T 7 LR
HrHEAL LY bHoicmned . U F o AT L 20N O & e < BT
BEITH ZENARETH D, (REN IR LA E LT, FBERICAREZ LN RS
NRWEBEMBACRINVY F 7 LFZ AR H Y  ZnE ANV F 7 hA 4
OWREMIIAREE L EFMAEMV. S TSN TE DL, ELRIT RNV —EE
H] L2179 72, IHREM b E L CERE=A4 T T ¥ Vb E B Lz 12,
KBETIERFE=FT T X B OEENY T U LEBERE 7 & OMEHRENE & |
=FTF 2 A E ARBIZHWTE Y F U LA A ZIREMO RIRES A 7V RHE
SRR EMRER L OB FRMEZ R,

1) N. Takami, K. Ise, Y. Harada, T. Iwasaki, T. Kishi and K. Hoshina, J. Power. Sources, 396, 429 (2018).
2) K. Ise, S. Morimoto, Y. Harada and N. Takami, Solid State lonics, 320, 7 (2018).

© The Chemical Society of Japan -A1432-2am-04 -



