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LLT 1 x 10-3(bulk) 0.30~0.32 1.7
LATP 1x10+4 0.3 2.5
LLZ 2 x 104 0.3 LilCRE
PEO-LIiTFSI 3 x 104(60°C) 0.4(60°C) LilC&RE
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_ Conductivity 0,5« [S/cm]
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E: aqueous 5 M HCI for one weeks
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DH §%$ 0 950 /Scm"

RIEHT 3.46%10*
9.36 251%x10*
9.75 1.91x 10
10.72 1.18x 10
12.01 0.53x10*

LiOH (M) LiCl (M) pH

1 11.73

3 11.37

5 10.72

5 (sat.) 8 9.96

10 9.36

15 8.55

19 (sat.) 8.14

400~

mZ/Q

®

EZELEL
®

1

|
\

300~

w T
7

-1500

® ' ~1000 -

ImZ/ Q

=500

| | |
200 300 400 500 0
ReZ/ Q

1 1
500 1000

Re Z/ Q

EnEX

1500

LTAPIZpHAAM1OLL F TRE

LTAP D & 5 fA sk

LiCl > 8M
pH < 10




faFILICI/KARZE AL -IBZEDILD S s

£14%: Li/PEO,LiTFSI-10 wt% Al,0,/LTAP

IE1%: Pt, air
EREE: 88F0 LiCl E£f=(X #a%0 LiCl + £a%0 LiOH
4.0 | I
35 [ I I
~ i
— 25} ' !
g0 i 1 1
= 20} 01mAcm? : 0.2 mAcm” : 0.3mA cm?
- !
D 15¢ ' '
45' | [ [
10F [ [
al | | I
05k Saturated,LiCl I
Saturated,LiCl + Saturated LjOH
O-O o 1 o [ 1 o 1 o ] o 1 o
0 2 4_ 6 8 10 12
Time / hour

BIEIEIVETETITHH., 7 BOEEIIFEL,
LIOHE K D [ #E % f# R Al HE




@LTAPDitE T
BEER,

LIPONJED 7%V &

REMH

Li

Im2/Q

Al

| Glass ceramics

Al

Li

LIPONED H 5 %

Li

Al

| LiPON

ImZ/ Q

| Glass ceramics

| LiPON

Al

Li

-1500 —

-1000 —

-500 —

0 -
0

-800

-600 —

400 —

=200 —

O —
0 200 400 600

o )LIEE EHi%
L4 ESEdinEeS

500 1000 1500

Re 7 /Q

o ULEHE E
° 3 Ef%&

N

E[ZKABLUTAPDIE IR EEDE

ImZ/ Q
N

°

@

)
’%

LIPONJR D $H 5% Tl
LTAPD L 1E M
Higllcsnsd

Re Z/ Q




A=V BBED)F I LAFBER

0”8 o8 78

[ Vol Yadd You

P 8% 8%

P8 P8 Cp8
| ‘ @ 03 a“
?’ - Q.L;ite

Li1 site -

! z e 2. q"'
b \ b © ‘ b & 4 N \ it cell
—>a Csite Asite D site 0 - >a Li-ion migration Unit cel

B 1 Crystal structure of ideal garnet-type with [@3 Crystal structure of cubic garnet-related type [ 5  Li-ion conduction pathway in cubic
structural formula {C3}[A2](D3)O12. The C  Li;LagZryO 39. Lil and Li2 atoms are located at  Li;LagZr»O;».  Three-dimensional network is
(Wyckoff notation: 24¢), A (16a), and D (24d) sites  the tetrahedral and distorted octahedral sites, re- formed by the basic unit of loop.
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(c) 0.1M HCI aqueous solution (d) 1M LiOH aqueous solution
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SEM image
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La, (Ca, ,C0o, gFey .05 [cell] GDL/RL/10 M LiCl + sat.LiOH / PtB
(LCCF) RE : Hg/HgO
L3g 5510 2F €9 My 205 [CL] KB /catalyst /PTFE = 55 /30 /15 (mass%)
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thickness : 0.3 mm
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