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Type Materials Conductivity
(Sem)
Oxide Perovskite 105-10%
Li, La, . TiO,,

NASICON LiTi,(PO,)..
LISICON Li, Zn(GeO )
and gari net Ll?La Zr__O.12

Sulfide Li,S-P,S,, 107-10°
Li,5-P,5-MS.
Hydride  LiBH,, LiBH,-LiX 107-104

{(X=Cl,Brorl), LiBH~
LiNH,, LiNH,, Li;AlH,
and Li,NH

Halide Lil, spinel Li,Znl, and 10°-10°
anti-perovskite Li,OCl

Borateor  Li,B,0,,Li,PO,and 107-10®
phosphate Li,0-B,0,-P,0,

Thin film LiPON 102

Polymer PEO 10 (65-78°C)

pelylethylene oxide).

Advantages

* High chemical and
electrochemical stability
¢ High mechanical strength

s High electrochemical oxidation

voltage

¢ High conductivity

» Good mechanical strength and

mechanical flexibility

= Low grain-boundary resistance

= Low grain-boundary resistance

» Stable with lithium metal

# Good mechanical strength and

mechanical flexibility
» Stable with lithium metal

» Good mechanical strength and

mechanical flexibility

e Facile manufacturing process

= Good manufacturing
reproducibility
» Good durability

*» Stable with lithium metal

 Stable with cathode materials

# Stable with lithium metal
s Flexible

¢ Easy to produce a large-area

membrane
* Low shear modulus

temperatures)

LiPON, lithium phosphorus oxynitride; LISICON, lithium superionic conductor; NASICON, sedium superionic conductor; PEQ,

(number of cycles) (V)

Battery system  Solid electrolyte Energy density Power density Cycle life
(Whkg)* (mWem3?)
All-solid-state, non-aqueous and hybrid-electrolyte batteries with selid-state electrolytes
All-solid-state Oxide (NASICON, 300-600 10-50 ~300
lithium-ion LISICON and garnet) (temperature
batteries dependent)
Sulfide (Li,5-P,5,-MS) 10-60 ~1,000
(temperature
dependent)
Thin-film LiPON 5-50 ~10,000
(cathode
dependent)
Polymer (PEO) 10-100 ~400
(elevated

Disadvantages

* Non-flexible
* Expensive large-scale
production

* Low oxidation stability

* Sensitive to moisture

* Poor compatibility
with cathode materials

= Sensitive to moisture
* Poor compatibility
with cathode materials

= Sensitive to moisture
* Low oxidation voltage
* Low conductivity

» Relatively low
conductivity

= Expensive large-scale
production

* Limited thermal
stability
* Low oxidation voltage

(<4 V)

Cell voltage

3.0-5.0

4.5-5.0
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