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FURUKAWA Battery
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Model Nominal | Battery | Outout Sze Weight
Voltage | capacity | Voltage (Battery ParD)

DC AC N85 4k (kA1)
DCAC 12v 1kWh 100y | W420m X1 262anXH212mm #1424 (TXE)
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CNT Conductive Agent for Lithi
Battery :

0
® Campared wih granu
han larger sapect

Super - P, CNTY
Mich 18 sav e

form & conductl ' un Ihe
Aurface of sstes subsiance, been &
PONG Sinder Datwean salive Mmalesw
BNd Ihe COMCIIE use et CONTuciive
agent

® CNTs has some Lithaen mdorcalation
SRty whaw use In anade, can foem &
sSynergiatin afant wilh e segative
atiive malanel.  improwve the speciiy
capacity of componite alectrode

> > CNT Microstructure

\Som

CNY TEM Structure CNT Powder betore disperson CNT conductive agant
“Nar Saparson
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Iwatani

Iwatani i 7 FE R = E ok Fy H AR A HRE R A F] > FESER By LPG ~ T3%
RHE AR ~ MR - ARS B E S BSNEANM R EEm R - 2
BEASE F DU A BRI TEE 20 e ISR FIEAS 2 -

S L 2 m BERAEE)] Features of lwateni's Iwatanic Battery Materlsrls

NEEISE

(3) PLES=2=FT <)L
Aluminum laminate film

s LCH ! ) e E AEERURRE N (L~

20. lwatani ‘&4 FEEAADRERE E 7 4E -

TOYOBO

TOYOBO f5 HABIE AR » RaBRE AR AFRIREAE - LLgiED
FISHESEBES > H AT EEIER R - DHRE MR e AR TSP R - A
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OHARA A\ 5| F L Fy T BEH R 2N SIS & AR E 88k 1 LICGC
[ BE EE f#/2 (Lithium ion Conductive Glass Ceramics) » [ [E #E B ARE B4 (LEEMEE
FHRE o SR TR S L TR A 107Sem™ DL E > 4B S R
JEE P P A ST A ey B I Y R REL Rk D BE R - AR B N e iR
Bk A (5 < SRS RE B DL R 5 LICGC iy g 22 BB n e & -

2. Introduction LICGC™: AG-01 (Polished substrate)

Menufacturing process of AG-01 glass ceramics
LLCO,, AKPO, )., IO, HPO,, TO,, Ge0, |

|77-7.‘7‘*.77A 1
n [ Mok Qusnch |
Gass forming .

| —_—

D Crystalization |

[ Glaws-caenmics J
_C.m,'? W{'"'f"ﬁ u o=1.0 x104Sam” at 25°C
r Glass-canenic ab.'m;Ma ]
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NGK INSULATORS

HA NGK A 5] Ry 4= BKiE— NaS gy 28 B RE R - H 1989 FRHiARL A NaS
TS - 2002 FEREMERESEAL - ESHEILEYRE 200 [ EHE - BERVE T
FZ % 530MW/(3700MWh) - 8 #% Rie il 2 SRR HLAAT & oA H AR KRR
{FERERS M > 2RI 2011 £F H AN 34 2000KW (1 NaS BE A 2470 K K 5 LA $f NaS
LA ZE 2 5ERE > INILEN(E NGK 5483 NaS & Zett: - HE&F A #E
— B HTRE -

23. NGK A E &5 #ET NaS B 5 HER -
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AR S R Y BRI b 5E - B 4 [ RESH B A 4 e B
R MAINTIE > (£ BIREEAM TS - Tokyo institute of Technology &y Ryoji
Kannoru 7437 BH#HRE T SRS B EHEUR BB AR E AR - BI5EH LU LGPS £:51
80 R[5 REFE AR E R B 3% — S8 e ERE#H E M - PRIEZ S - OHARA A EIHAERT
s G AR LICGC EIREEMEFSE » IS & #-22 i/ - KA e -

Lithium lon conductors '*'
- :
£y New Matoriais Famidy Discove
o o
w S LGPS-tamily
© - - . 2011
% oLl

Second gaperation Pl

First genaration Kalo. Y., of al_ Mgh
bDalleros

Polmer vlectrolytes

Year of dsoovery

23. PHEET-HEARIY IR -
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All solid-state cell — Three types : E"]
Liy;GeP,S,,: Standard material

Liy ¢4Siy 74P 44S44.5Cly s :High conductivity

Liy ¢P,S,, : High stability (vs. Li) LiSiPSCI LiPS LGPS

High power | High voltagei Standard

4| NbiCO |Nb-LCO Nb-LCO
LiSiPSCI | LGPS LGPS

All-solid-state cell

Separator ayer  Cathode layer

LiSiPSCI LGPS/LPS iLGPS

Ancde layer

LTO Carbon LTO
LiSiPSCI LIPS LGPS

LTO: Li,Ti;0y, ; LGPS: Li;(GoP,S,,;; Nb-LCO: LiNbO,-coated LiCoO, ;
LISIPSCI: Lly 54811 74P14aS11:Coi LPS: LlagPsS1a.

24. A[EIHHEE T EIREE A E N = EIREEAHIER -

TERRAEA R E ) - T2 R AR AT e s T B sE B Em
PR B 300Wh/Kg HYPEH] » IR AIST 9 Atsushi Sakuda 5% E 28 B3 2 Li-S $4
Tt BB ] DU RS (E H AR $EAR S E & %5 % 0l 2 5] 2600Wh/Kg(Li/Ss) - H Al
SRR — R EAM T EEEINVE —ER BRIV EE SN & R E S IR
THRF > 2009 4 Nazar 58 A7 Nature #55%F|H S-C &Mt alfig it —RI#E » (=
& S-C ARl E A RRIVESTERE 2 &S 1fn Li-S B8 —{ERIRHZ polysulfides
Se A RN BB E I MR & A N ] i I R DA R s il R B A SR B (Y [
’E R AR 2 7 485/ 5% metal polysulfides K7 IFRUARE - IE— 25 1R G
PRHCREMEE SR B SR TRE B R E -

Energy density map of sulfide-based electrodes calculated from
total weight of positive and negative electrodes

5 Mg
4 LI/L!COO,\_‘
LiLiFePO, \ i P
> er Our -,
P E ' e SIUES]  Next-next generation
g, Lms,0 " - o USCoompotte- kg
s LTy = cug0 5~ - < LIRS0 === sopqwnig! -
1 LUCOS. Lms mmkg" . mwh.g'|'
00~ 100 200 300 400 500 600 700 800 900 100

Capacity / mAh g* (total weight of positive and negative electrode )

eqg gensit

25. Li/S-C FEhfFEs H A -
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Charge-discharge curves
(a) ~

L
’
T ~ /7

(b)

Conventional
Material (LIMO,)

Li,TiSy |

| a-TiS, I
O 200 400 600 800 1000 1200

Energy densities per electrode materials Ui/ X

25. 8 LipTiSs ~ a-TiS4 At 2 sE i B HImA Fe R B % FE B -

BrT Li-S @itsh » wtst e tA SRS eE s REMAERE - Rl T B

AT ZE AR A(LI-A) ~ $322 B (Zn-Ain Y BT SE R 0L DLR R s iR YRl TR -
FE A 22 R A S RE B A S VR4 B T (E FH AR Ay @30 Al sz Mg i By
B} » RILZEFF TR RN > 2016 4F 5 A E ] SRR —fm A B S
2% 58 workshop - 28 R EEARARKIEREES] - 5540 > Solid energy A E AR
& i E$7% Anode-Free”fy Ultra-High Energy Density Lithium Metal Battery » [t 254
{7/ Ultra-thin Lithium Metal {5 Anode 3 #2 Fr & 2 1~ [i] 25 28 fif B B SR e e
AR RE B TR &y 400~500Wh/Kg H B2t HAlE A i LEm A zE -
RAREE MRS BT 2017 FRAEE %S 2T 530Wh/Kg ~ 300 cycles ; 2018 AR
EHEHEEF] 627Wh/Kg ~ 500 cycles A fE R > BB A TR 5 2019 4 AIIE K
TN EEEEET 2 800 cycles ilfi fE F A BB ESHE -

Our technology (dual-layer semi-solid)

3=Thin Lithium Metal

tra=Th
Safe Electrolyte E

Cathode

Gen 0 Gen1 Gen2 Gen3
Li-Metal Li-ion Li-ion Li-Metal
100-200 Whkg 200-250 Whikg 250-300 Whkg 400-500 Whikg
200-300 WhiL 600 WhiL 700 WhiL 1200 WhiL
Dangerous Safe Safe Safest

26. Solid energy /\ &] &35 Anode-Free”y Li-Metal Battery -
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