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Electrochemical window
F>CI>Br>0>S>H>N

W. D. Richards, Y. Wang, L. J. Miara, J. C. Kim,
G. Ceder, Energy & Environmental Science, 9,
32728 (2016).
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TEM image of the interface of LiINbO;-coated LiCoO, and Lig 5,Si; 74P; 44511 7Cl, 5 after the cycle examination. (d), EDX line
spectrum. None of the element of Lig 5,SI; 74P 44511 7Clg 3 diffused into LiCoO,. (f), TEM image of the interface of Li,TisO,,
and Lig £,Si; 7,P1 44S;1 -Cly 5. The interface and crystal structure of Li,TisO,, is not greatly deteriorated after the cycling.

Y. Kato, et al, Nature Energy, 1, 201630, (2016).
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Resistivity changes with cycling
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Electrochemical and Solid-State Letters, 7 (12) A455-A458 ~2004
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Li,Ti;O,, coated LiCoO, for solid-state battery
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Space charge layer forming at the interface caused
electrolyte decomposition

The cell Li,Ti:O,, coated LiCoO, / SE / Carbon

High-Rate Capability of solid-state cell
using surface modification of cathode materials

High-rate capability of C/LiCoO2 batteries. a) Discharge curves of the
battery at various current densities. The horizontal axis indicates the
specific capacity that was calculated on the basis of the weight of both
the cathode and anode mixtures (12.7 mg + 5.1 mg). b) Ragone plots.
The plots for the present battery with the coated LiCoO, (O)were derived
from the discharge curves in (a). Data for the batteries with the uncoated
LiCoO, (®) are also plotted. The shaded area indicates energy and
power densities of commercialized lithium-ion.

N. Ohta, K. Takada,* L. Zhang, R. Ma, M. Osada, and T. Sasaki, Adv. Mater. 2006, 18, 2226—-2229
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Schematic diagram about the electrochemical window (color bars) and
the Li chemical potential profile (black line) in the all-solid- state Li-ion
battery. The profile of chemical potential is schematic in this plot and
may not be linear. The high pLi in the anode (silver) and low pLi in the
cathode (blue) are beyond the stability window of the solid electrolyte
(green). The observed nominal electrochemical window is extended
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by the overpotential (dashed line) and by the interphases (orange and
yellow), which account for the gap of pLi between solid electrolyte and
electrodes across the interfaces.

DOI: 10.1021/acsami.5b07517
ACS Appl. Mater. Interfaces 2015, 7, 23685—23693
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H. Gerischer, F. Decker and
B. Scrosati, J. Electrochem.
Soc., Vol. 141(9), 2297, 1994
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Hausbrand, et al., Progress in Solid State Chemistry 42 (2014) 175-183
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Electron energy level diagram of the LCO/DEC interface after
exposure to 8L (upper part). Presumed ion energy levels are also
indicated (lower part). We observe some chemical interaction, but no
extended surface layer formation. Note that indi— vidual dipole
contributions, i.e. surface and interface, cannot be resolved.

R. Hausbrand et al. / Progress in Solid State Chemistry 42 (2014) 175-183
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SPring-8 BL28XU %?éﬁ%;’%ﬁm%g%’f%
s M1 Si(111) compact p(_)st—monochromator (‘ bo
monochromator 2: 822; g tgg e .
undulator M M4 g (555) 10 keV potentiostat/

Incident X-ray Energy: 7.94 keV

| /gamanaslali
M3 _— ~ electrode
Energy resolution:0.22 eV

Beam size: 15 ym (ver.) x 400 um (hori.)
Flux: 2 x 10 photons/s

analyzer electrode
R4000 L1-10keV H. Kiuchi et al., in preparation.
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In situ HAXPES Valence band
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L. Daheron et al., Chem.
Mater. 20, 583 (2008).

A: 1.7 eV Co3d(ty,)
B:4.4eV O2p

C.5.7 eV O2p-Co3d

D: 7.3 eV O2p-Co4s-4p
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