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Abstract

Recently, sulfide solid electrolytes with high Li* ion conductivities of 10%-10% S em™, which are comparable to
those of organic liquid electrolytes, have been developed. Sulfide glass-ceramics in the system Li,S-P,S; are
promising solid electrolytes for all-solid-state lithium cells because of their high conductivity and wide
electrochemical window. Sulfide electrolytes have another merit of achieving intimate solid/solid contacts by
only cold-press without high-temperature sintering. All-solid-state lithium batteries using sulphide electrolytes
are expected as a next-generation battery with high safety and reliability. The possible use of active materials
with high capacity such as sulfur positive electrode and lithium negative electrode, which are difficult to use in a
liquid electrolyte cell, is another advantage of all-solid-state batteries. Here, characterization of electrochemical
performance and reaction mechanism for all-solid-state cells with the combination of sulfide glass-ceramic
electrolytes and several kinds of active materials were reported. Several approaches to forming a favourable

electrode-electrolyte interface were also demonstrated.
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Captions
Fig. 1 Volume and temperature relation in glass
and crystal
Fig. 2 Temperature dependence of conductivity for
lithium ion conducting solid electrolytes
Fig. 3 Cross-sectional SEM image for (a) cold-

pressed and (b) hot-pressed 80Li,S - 20P,S;
(mol%) glass and (c¢) cold-pressed

Li;LasZr,0,, crystal

Fig. 4

Fig. 5

Fig. 6
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Fig. 8
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Fig. 10

Amounts of H,S generated from pelletized
Li,S-P,S; glasses and glass-ceramics with
different Li,S contents

Construction of bulk-type all-solid-state cell.
Cycle performance of all-solid-state bulk-
type battery In/80Li,S - 20P,S;/LiCo0O,

A variety of techniques to form solid
electrolyte-electrode interface
Charge-discharge curves for all-solid-state
batteries using sulfur or LiCoO, as active
materials

Charge-discharge curves for all-solid-state
batteries using (a) Li,S+AB+SE, (b) Li,S-
AB+SE and (¢) Li,S-AB-SE composites as
an electrode

(a) Cross-sectional HAADF-STEM image
and (b) corresponding EELS map for Li,S-
AB-SE composite electrode before cycle.
(c) Cross-sectional HAADF-STEM image
and (d) corresponding EELS map for Li,S-
AB-SE composite electrode after 10th cycle



