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EU Green Deal
Carbon Neutral 2050
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&K : Zhang et al, Dry electrode technology, the rising star in solid-state battery industrialization, Matter, 2022
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- MAAEEX-(ED),, "VOC Solvents Directive, 2 Fol&2 & U &4 ARE e 43}

Mobilising research J

{ and fosteringinnovation
Transforming the
?,
Increasing the EU’s Climate Etfs e_cnrmmy fora A zero pollution ambition
ambition for 2030 and 2050 sustainable future for a toxic-free environment

/ \
Supplying clean, affordable Preserving and restoring

and secure energy ecosystems and biodiversity
I |

Mobilising industry From 'Farm to fork‘: a fair,
for a clean and circular economy healthy and environmentally
friendly food system
\ /

Building and renovatingin an Accelerating the shift to

energy and resource efficientway sustainable and smart mobility

Leave no one behind

Financing the transition {list Trcnsiting)

&K : European Commission, Communication from the Commission, The European Green Deal, 2019

| European Green Deal SE %! X| 220} |

o (NIA-AAAY) AtF o] e Aea} AXAT ASE Z7517] Al - 24 -84+
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- Climate Change Act(2008, 7§%),2& 2050 YA|Z HA|S} @ "Net Zero Growth Plan
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Industrialise

Develop
Research

UK Research ==
E andinnowation  Faraday Battery Challenge e —
T
ADVANCED
PROPULSION
CENTRE UK
+ THE FARADAY Innowets %. m
INSTITUTION ux . 2 i Automotive
¢ > ¢ > Open access scale up with Transformation Fund
Buslding a SGence Superpawet Scaling high-tech businesses sigalactoey capability
DVANCE
ROPUI -
ENTRE o = »

&X : Department for Business and Trade, UK Battery Strategy, 2023
| §= MEo| BHE{2| M3t 2EW U FQ X972 FX |
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S A4 B0 714 AT 9 34719 9 AIST FEE TS A6 73 A2
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S 5T YRICH XA TS Y X2t 2

o (BAYZ) L AIAAL AL FHOR Ak A2FH AV A7 W) FFY
Agst #41

o (AR 7D 7 47 AL Bo) AAAT 5 A9 A2 FAL AR A

- AR A} AR A 2(2021-2035) 014 X8 574 AS H&E35 L MIT =2
AzEE U ZAHAE

Product technology

® Policy benefits °

® Technical innovation ® product quality

® [nfrastructure construction ® Brand influence

® Industrial chain improvement ® Sales channels

® Diversified competitive ® Marketing strategy
landscape

® Technological innovation Policy support

Charging infrastructure construction
Accelerated urbanization process
Increased market demand
Innovative technology improvement
Strengthening international
cooperation

® Policy support

® Environmental protection and
sustainable development

® Academic research and
collaborative promotion

£X : Overview of Chinese new energy vehicle industry and policy development, 2024

| S LIOILAXIXE 20 2 AH|21(2021~2035) HL |

o (MA-AARAY) =71 L AFFH F20] BHRF-AAXYOE Dry Process -85 U
A G4 |4 32
- Dry Process A/l 1+ A9, A 9A S AH 24 4 R&D B2 F Al 9 &4
A7 B EA; HAFA A
o (FA-EAAA) Ay R| 48] A7, SAHE =, QS AA 152 53 A7 AR
7|8t upH
- HiE ] AJAA oy 4] 20% A7, BAaEE 30% B EE B4 U A-E-AIEE
AF7] AL 9

o (RAZTAM N3 FUT A A1 BASE S W 39 A/ o
- Dry Process A% @ Sl 2e s /483 % B2oh 42 5 YA 24
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- TNational Battery Strategy(2024),& &l Hie 2] 4t =7Pd=Fs}t € "Future Made
in Australia Act(2024) 2 A 2P A 7)6F 1=

o

o . v
Qur 2035 vision for Australia Strategic battery priorities

,., » & B g e

H globally affordable and boosted part of the 1 2
e competitive secure energy productivity, global energy
: praducer of wealth and transition
batteries and appartunitias

Build battery Build knowledge
3 manufacturing nd ski
battery materials i

Australia’s current strengths

vallability ~ pioneersin strong ESG trusted trading New battery actions
ol resources resea rch standards partner
[F] [N . [Cul S| F‘;. @ @/m $523.2m $20.3m  $5.6m
------------------------------------------------ \\ Battery Breakthrough Building Future Support to deliv
w Battery Capabilities the Austrs hanMade
Battery Preci

ZX : National Battery Strategy, 2024
| ZHSZ HHE{2)M2F B M 2 24 / (

o (MIA-AZAY) AAAT 5 HE Ax3HS AT -FAB] AT ti-t2 AL F4

- MBattery Breakthrough Initiative,(5.29) AUD)O|| 7]¥Fst Mnnovation Fund (179
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- TCritical Minerals Production Tax Incentive,(2027~2041)l 7]4¥t5t & 7}15H]
10% Al S
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AFAE B4 S9HE AW At

o (AzLAM) 27} 9919 e A= Qe 24V FABY UFS WY F3

h Y

- MAustralian Made Battery Precinct (12} AUD) A% 9 ARENA-DISR FE& T3
Avl 5 4 Ve 45 A
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o 22 HAMI ZHIAE 202349 7|E 2 70 Y| £FO 2 WILE|H, 2031E7X|
OF 34991 g FRE AT oF 27% MEH XM

o A4 AT A AL BV-ESS B, viele] 714 E4], 187 Az Adtoleks Al 7]
Z wkEds] ofs) w2 s o, FF A47Rse Lag e e Bl
SHA] A

Global Dry Electrode Production NERIEiED
Equipment Market RESEARCH

$ 349
Billion

27.14%

CAGR from
2024 to 2031

Source:
2023 2024 2025 2026 2027 2028 2029 2031 www.verifiedmarketresearch.com

&K : Global Dry Electrode Production Equipment Market Size and Scope, VMR, 2024
® 5-& SHolA= AZIZHEV) HliElE A9 A4, AouAgE HA 48 S, A
Az ol g 87 77k A4 A 7% AL viaA A9
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V AR FH e 477 DA Edse) gRo) A qlmet 35 4uio]
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SrEE, A4 A= Tlees B las
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3) https://www.pristinemarketinsights.com/dry-battery-electrode-market-report?utm_source=chatgpt.com
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58% 56%

28%
30% 18922% 23% g,

20% 9% M 5o 59 8%

10% 1% 1% 2%
[ ™ 1 1 = .

| = oY =c|y

m KOR mJPN wCHN mOthers

£7% : SNE Research 2023) LIB 4L A SCM 2 2 AR M2k(~'30) 2|IZE
| AAMS S 40 AXH 370= M4 HRE(22) |

S AAHZ ZY2 SANT 3Y OfH MZHIE B, OUX| 58 Y, $U M
T S CiBI0| ZWS HLSHT USUT S5, AR MY BHOAE 03]
71a%- MOIX S} EXf5H 202 W

- (1$ASE) - g Aol FUT AT S 71F T2 947} ofel g A oA
st} 7

- (27] BAHR) Al AH(EEE neA 787] 5) £ 68| o 458 7] A5t
AR B 27

- @A BABEA) 71 vl - B2 QB A4 2 530 oY 47 L e Ba

- (83 ™ 7)) 54 37 V] AS- 29 49 7=, S48 HHAG & dol" A

J

4) =7IAATY, 717 I EH H1172(24)
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2L MASE

= X 22 O|XHX] AT TH =AU LAX HOIM =7] THAO A2
LS F2 7|1HS2 7Is S Soll BYH HRE FT S

o Z2H AT T Foo|A AM Batteries?} Diirr Group®]| 7|& A=} A BAES
SR5 A F, £3-9] LEAD Intelligent Equipment® 23291 7]& 7fdta} £x1&2
4 Z

- (AM Batteries) 5 7|92 A4 79 7142 AEstgon, AFAZ Qo AEH L)
=53 AXHAE A BA o2 AxdH U TS WY =

- (Diirr Group) Hi8 2] A 2§ 4| 5§ v EF4S AlSste 5L 7I1A4- 9 E A&271Y
o2A AT Ve A8 AT W w3 Av] 75 1Y

| S 7|0] ZA] HT 7 THL 348 Y TsH Mg |
X

AM Batteries | Powder-to-Electrode™” 2fHHS JHESHT KiAL M2 ES FQ HiE2| A £5H(24)
| * &= Zeon Corporationt MFot0{ 714 M= HIPIL /iLE 55 F1

St G « HHE 2| A| Cellforce Group(E24| AQ)1t MFaH 714 TY 2tol 15
HITSTOUR 1 24 el 3 oIS 9J8t M- AIA| ZRH0] 40| MEZR}
LEAD Intlligence | * LEADE 744 ZE! A|ABY(Z 1,000 mm, & 2= 60 m/min, 23 80 m/min i)
Equipment | + Zt| ST0IA 714 B SHMio] 3y olale 33 7l

-

3|
=}

£7% : SNE Research(2025), 224 H{E{ZIAIS 744 M2 7|1&

r

Solvent Solvent

Distillation Recovery

l Dry Room

e N A = WO ()N
Powder

| Wa Q) s (&) ()

Continuous Simultaneous Flotatign Calendering Secondary Slitting &
Mixing m—  2-Sided Convection Drying Rewinding
Coating Drying

ZX : Durr Group, https://www.durr.com/en/duerr-more/simultaneous—two-sided-electrode—coating

| Dirriit &H SA| H=5 28 Z2MA |
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=

AAF A1 A AR (Solid-state Battery)
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4. 7172 S

(1) 82l 71&7Hy S5

o M M 2R
o 74 HI71ES B Q= A AxT oIk BEAL 2T AT, Ao I
<), EE49 &9 315ty EA4 285 ATX(YA/IA-NDE 7R &
==
-
| A& X37|=E H|a |
7= JIE L T2 3
@ - SUHE ArEoHK| 240 E=H - ZTXH-HIRILIS | « PTFE-PVDF-TrFE 7|8t &3t HIQIT]
OFIRY 744 Y =g Yot ots 28 A= ME. |« HNMESF -Direct Calendering & 12
o;q_': 7||_A_| H= Y- 7AH Py - TN HAH 2tojH0|M HE
e SEMES « DA AZ 7E M| 2 SUSK&T50 um) A3
® « S0-SiA 2US 201 0] YA 22 |« PTFE-PAA-HIZAA HIQIE HE
== A4 H= ME. Si WH AR =HE HE/R * CNT =& =HM2 My 23t
=715 rEEP} 2 * Brush Application, M ALY 7|5 St
g | * SO A XS ZASE 10 20 | - Binder-free T Y biolc)
'_;IM mo | N2 2OIU0Kd 7 Igh HS-HsHE RSt V1. | - 210|UI01E/FREA T 3T 28
;;;T; A OFEelet 0|2 M A= ST ety |« F-TohE AT M2t TEE =Y
o O

o LS UM I IIE

o 1% 38 7|9
@ TESLA

+ Tesla®] ZIARIS 7122 HIEIZ] HIZ HIS U M| §82 371 S 4 = BRI 21 20D, S5 4680
M2 F4O02 HHOZ FTIGHT UKIDH OFF| KB 9T ZHAITT YA HBI= 7|25 - MAE| TR}

5Ot U= SH

- Maxwell Technologies®] 7A4] 78 7|%&S Q15(20194)5t0] B Ao &2 - =A4A)-
HIOIE & E5E(roll-to-roll) A0 2 AR5t Exp 24 7

- H&2HTesla)= 20199 WAL (Maxwell) 15E &3l Free-standing 7|9 4] A=
38L& FHst, YA NCM AlE =l A-&517] 3t 374 Hg3t A+ X3y
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3l A& Ma) SEN Research, 2025.04.29

=X 2ISOIRIXIA 38 718 S8 &
| ARG 74| BT HIE NAH W 2 E5 K2 |
@ AM Batteries

* AM Batteries(AMB)= O|= DiAIEAM|=S Lef2|7Billerica)E 2AIE & 20|12 HHE 2| H=29| Z44l(dry)
I 7 ML 7Y

* E5| Powder to Electrode™ Dry Coating Process 2h= 18 282 S5l 24=X{(cathode) 2 2=xH(anode)
D0 MY + U A MF HEE FH

S 283 Ni-rich A€ ¥=&

- AM Batteriest= A& 5 (Electrostatic spraying) 7]&<
A4 I5E 7 Fol™, DOE A offo] tHHA (100 mm) L8 #2% A5 3

o=

Q : MWNT
S Grinding
Hot press

Cast on Etched Al foil

Anghoring ¢ ~
ffect | 3
\

Roll press

. Dry press-coated electrode
(DPCE)

: PVDF

: NCM712
[ (Wrapped
\ with MWNT)

Schematic illustration of the fabrication procedure and structural design of the DPCE

52
=

£X: Nature Communications(2023)
| AM Batteriesiit 20 2|§0|=2 HiE{2] = K&k
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® =9 : Franunhofer +4&

- =Y ZEheoH AdFAs HiEE] A5 AR ZofollA Eet A4S Y Folv, 53] A4

= v O
A= 7149 DRYtraec® 374& & $9F A= A2 7% AL

- Fraunhofer d+4% Direct Calendering W4l 7|¥ro2 9 F=(3150 ¢m) AZ+

Zle NEEHY & AT AE 5 A B2 oot B AW 2k 24

Fraunhofer

IWs

ZX : Fraunhofer, https://www.battery—dresden.de/ko/dry_coating.html
| Fraunhofer#fi, DRYtraec® 3Mg S8t HIE{2| M= SA| ¥H TE |

-1 O

® 3= : CATLit
- CATLZ 3= o] stoldao =4 &4, AFA|, ¢85, A&E 5 #i=y &7
2ok =2 FHY A HR] AAHE S5, i FAE ol Y- LU= LEP g4
AF 435t
- CATLZ Maxwell 4] Free-standing 332 ¥Wdsto] LFP-NCM AIE F=Ao] &-&
20249 71 9 A=(FA 200~250 pm) AAIE AZE L D728 oA Al A5 s

Roll-to-Roll

Dry Powder
Sproy Head

Step 1: electrostatic coating Step 2: thermal treatment Step 3: pressure-based rolling f

a Actlive materials Binder = Conductive ‘
.

stiriign e

Aluminivm Foil

£ S0IXXIHY B8 7= S & AR M, SEN Research, 2025.04.29

-1 OO

| 214 M3 YM 22 3 Y L EEE HZX HGE |
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o 12 38 7|9
@ TESLA

34 27 A3 5o 1A WA 8

@ LiCAP Techonologies
JHgol 2 HHEf2] &

(=)
x 3HS

- &g Maxwell 342 S
I LICAP)= 0= Z42|Z L0 M 2HHE(Sacramento)
HMIAT/ S 71& 7|
&oid| I YA(EA) A E0HE A9
7+

O oL =

® nxo A&
X - 20 25 52| X[ - ZH]
R

g% o™ PTFE MR35+

=99 48 H8 &
#+Y gA(roll pressing) &
71802 744 M3(Dry

H

=

ol
=
=
.|

o
SEHS U= ZE

0] @l%ﬂ 714z,
0l, OflL4X|

A2 71 2H]
B ECY

= 7

g, dx

« LICAP Technologies(0|5

Electrode) A|
QI Activated Dry Electrode
|7j S

sy Tl
Ot H
S L—

-0

101K 74Z(Roll-to-Roll)

&85 1
o =9
HHEf2] &

re

ofzll

HIAO 2 FMI R|E Al
- LiCAP Technologiess= Maxwell 7R
9% S S5 A4 A= TeS

—1 0K

Franunhofer 974

TaE

5171 9Io 214 = EHIE
)9 o
— O

ZO|A]

v

&g
Direct Calendering

(IHTO|E 7|8k

« DefRsl

2
* Fraunhofer ILT(0
1Al L HEAAl 2R 715

I Ay =
[oe)

o
raunhofer+= Brush Application H4]2 &
S2E AN UE S

F 9 ol B o2

Brush Application

AIE M2k SEN Research, 2025.04.29
X / () Direct Calendering 24 |

57k 539
(Zh) Brush Application 2
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(PTFE tHA| vlIT) 7]&

® %=t : Anaphite
* Anaphite 2018 F= H2|AZ0|N M- HiE2| T= 7| IEYo=, Ziif 10| 744 ZE(dry-coating)
HAIS 013l X3 RIZX B S|
« 0|S0| 7St A 7|&=2 “Dry Coating Precursor (DCP®)'2t £2|= 28 M38 BUZ 0|2 Saff M=
HZE Al A s82-Adx 22 - 20 AR 52 33 HiA|
* Anaphite= CNT =& A 7|8 IMEE 2= M= AES 7Y 0|0, CNT| 7 24F 2 PTFE x| BiRIC
MROZ Mg TFHEAM Al X2 18 21
- (CNT #¥9 #4 71e) 4] A= AR oA = A= W AAES ILE2A B4 7= A o]
tf-$- o] &, oo E= CNTE #¥sH 247 = 7€ &9f o] &4 i
£ A4 ZHofA &3] AHEE= PTFE HIRIE &= F&&o| okt
2 o] Ql5UH ofvnlo|E= o] A5k MEL HIRITE A& A=Y
A FR) 4L BEANE CNTY 2L HRIEE Aglste] A=) Y&
17A(DCP®) 7<% S HijE

;q o]—o]
HRE T ArdS 7IA
- (AR L 2

e Y *;1—% Sojgt
- @4 A 71=cr<Dc1>®» ohjsfo| EL "Edto] I
AL 8] 8-S W SANAES Zo|k Fo| BE
o MOHHXE 1A M2 S8
o HyAAA = dfdz A7} obd A MsfES AREste] b, olUAIEE, 4
SHoA 7|E FEel2dA 5= Mt HA
- DA A= Aol 1A 2 o] w7t Wol, A= Yj§o] o] 2 52 SHIT F8
shol, 714 A= YL R vilE BES} U2 o2 EAAEE B9 WA ued
% gl w4 7%= W7}
lonic tortuosity Solvent vapor
Voids @
Binder gradient
Uniform binder
Tortuosity ©
Wet method Dry battery electrode
High ionic tortuosity Reduced ionic tortuosity
Poor mechanical strength (binder 5 wt %) Good adhesion (binder <1 wt %)
£X: Zhang et al, Dry electrode technology, the rising star in solid-state battery industrialization, iScience, 2022
| MORHTX] T HZ| EXutA] |
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#) Toyota, Nissan, Panasonice 1A AR|E F=-S= 25| Dry coating 38

Q =
O ©

)

- (Toyota) 20254 °]% A A Fifelel Z34] efujdlold 74t A= Al=54

QNS Ny |

fio

28A 19
- (Panasonic) H<2e}t 3502 A1 g8 A4 A=(High-density composite elec-

trode)& 7N FolH, LAAHL-ISAE H2Hd M | 54 T4t 5

® (u]=) QuantumScape(U]=)= Li metal 2= A4 T8 7|42 M5k, A M)A

AW AL Z0|= Binder-free A4 & A& 24 A&

!

® (53 BYD, ProLogium(t7h) 52 HA1A| A8
Sol=A IAA AT Arkn J& 7leS HY N

c

¥
F2us

I

M
10
rE
fol

=
Fraunhofer | « &= E2| & XI0|Z 0|2l 2% =gi== 14 HECE I, M= -MoiE | DE102017208220A1
S0 ME
.|+ A B PTFE HIIG(MRA HIE - XX )2 M= S8E AE dY
Panasonic < 71 224 240[L[0M ZH DA EP4190841A1
PHAE El= I US10741843B2
* PTFE 7|8t A ZH2IE 2] 25 (Maxwell 7|&9 Continuation)
* Hl&2t 78S Continuation
* PTFE + PVDF/CMC/PEO & S¢gt HIIH Mg, M= UL - MHESE] US12040474B2
Tesla -
el Bl
s &2t Hs Y
« ZF FY(Intermittent coating)2 HE8t AMTS HMZ/HX|, S | US11799069B2

NEEERE

- A R[S A

Maxwell |« Z2|ARE AMTS TS M2 PTRE gRst 7|2t S0, 255 A0 | W02017151518A1

\\\\\

2t0ju| o}
3M < HlA ZATH=8 S8 HRIH 3 CNT HERR €8 7l US11658152B2
CATL |- ME=E IHH 28X & 22 K35 M0 S8 CN114623607A

£ : Fraunhofer(2017), Panasonic(2023), Tesla 2 Maxwell Technologies(2017-2024), 3M Company(2023), CATL(2022)
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2L 7|27 S&

a2 He T1an S8
sorqme O FIGSE HNE 5018+ B O RA00 $O 1 25 7

FUADRS oux e gy (STUZ-SIUTE )2 BHEPUE Tl

Highoiondng |° LI 53 Umol Olg/zin 1Y | SYNT)S S5 N2E 7 67} L
=3, BH2 golo| BT Aok S22/ | BB St ARBIMOIN 20-30 mg-om

electrodes)

w2 Ol N2 MR A2 2t 21
LA XIS BHOR MBS |- BUOIMES 214l oI B S5 7/2(R7)
oy wr | HIRIEH SRk fibrilation) 71X | 0 AR, 49 TO|uRI0|XE biely
B | RO UNN SEEE RS ER | S)0I O 552 5
including dry-bindors) * DISICIE IS 7PAX ZE, FHE - 24 HI MBS AT S BIOIE BY-
WEIT SX|, A% Ol ZEN | B8 A AREIRIN G A, PTFE
ot 54 B0 24 57t 5% 5
. 0} 7 |AH = E_= XX
 EICyE ot pte = A = gy | A SR TIR0] 858 B0l
21, DEM-ZEJTIEL 7]t A2 AIBHOY,

OIX}7} QR RS - L - A B FAo
x5z

 HEIAH(UR — T — 4
Alg30140] B A stol Y

B FNE £ N0 =Xt
2o |+ KIMM SOIN R2R 2122 S2hA 33 =¢)
o A2 S, AZ20| (YR £5) 7|5t B
= oYel R B 1

31 3t (IR ES0| BRI J|ut 2

33 =4

(Process physics)

HU
on
~—
Jon
j=|
r
Ju
=2
Rl
>
Ju
o
o
=2

o

H= 32 39 io';f NI HES A7 = 10| HA} -
(Conductive-pathway | - Ec‘:; '—EH -”—:"’ELSSNT, 'V_|V;VCNT, S| 1|§ C|\_llT/ MV\LCEI;TE e =t c! 1 .
engineering) = _EEﬁH EI 5)E 4 °;-_rl=’-§0H0F J_—';ES' HI0M 248t MY HEYIE
U S0 2 WA 28 ks | Felet = - At O X

ZUHOA] Ni-rich 2K QFESHET!, HHTE)
ATt 2Ll ZEEY S)

HOH Mg 2Ho| U= DAHHSHE 2IH
HO|A M- X|US} KR T = ZRYGHH,
2HE F2 - HAIH0IA NCMA /2L e
oM Mgy dE-RHS X 5

Ni-rich(Ni-1&lZ) S4A Y22 &2
Ni-rich / MIX| 8t&t | O X2 =] SHAM(SEX|ZH B/7E
(Ni-rich cathodes & | QM- ABHELS F )
ASSB applicability) |« H1IX|(ASSB) M& A| AH - x| 25}

A7 B

= (29-71249) MWNT-PVDF 7|8t E210] T A(Dry press) T &l &2
2 3 129L Y5 Multiwall CNT-PVDF &3 £33t
o Al JAAE &8 & T8 Eto] ZHA(Dry press) L8 573 AA]

- 100 mg cm*(17.6 mAh cm™) & 13 A= 24, pouch cell 71¥F 360 Wh kg™! /
701 Wh L A5 A1, 34 AA7 EF2(FH) A4 |8 45

- 4] 3utslo] 7AY /2 A Y EYPIZ(CNT ANEE) AAE A1 o125+
A4St 3t 37 A

- 3L EREE(YH) AL A SEIsE 22 AAE 0], AL Tus) A HAYSHE 7] A A
BE-F2 EAL A YEYQT FA ZA(CNT scaffold)E A9 siEe A= F7t

v




26 | STIBrief Ml 2 = : AAX=

0H

s

: NCM712 i
Vortex mixing

: MWNT

Grinding

- alan

Cast on Etched Al foil Hot press

e

Dry press-coated electrode
(DPCE)

Roll press

NCM712 _~~__ : PVDF
(Wrapped

with MWNT) J

K= : Nat Commun, 14, 1316(2023)

| MWNT-PVDF 7|4t E2}0] T} A M2 HZXHHo| DAL |

R T X =2
Ao -BEY T WE WNBES o 7% Y 7
- olu]x] B43} Bel BT S FHSHON, A40] R AF-Fot ATt S S50
LRERE:
- A4 AFE B FY $ES Wol, AH-YA WP-HEY FHolee TH-TEAS

Wet-processed electrode Dry-processed electrode
oo

Solvent-drying effect % Shear force effect
Binder coating

,/ Limited binder coating
v Deformed solid electrolyte
. Li° High coverage

Aggregation
Point contact

Limited Li* diffusion Li" Fast Li* diffusion
- Low utilization

—» High utilization

K= 1 Nat Commun, 15, 8446-8461(2024)

| &4 B30 2
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r
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1o
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o
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o
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H
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7|7 24T a4

ook

< (HfoI 2}sH) PTFE MSsK(fibrillation) X M2 SH & Ab
® oY 7|&ATLY SA WAL AP} A AEE] W AFEL o]F Ae
1 S

(dual-fibrous) PTFE AA(IeH919 /1Y T H4sha A4 42 24 2

BAol M 4TS AYIAS.

- A4 A39] MBS PTFE AR5 JE-UEYL Z4-HE A2E Y2gota o Aolst
A3 FLste] vel7t A1 S WA 2 2E AN

a Single fibrillation 8 f
Conventional ~ e . 3
single-step - - -\' P
fibrillation - 5 | —

- Y
- / )
i - 2 i
First fibrillation Grinding Second fibrillation
PTFE rope
Multi-step
fibrillation

PTFE fibre

- 4 L 4

== Mechanical integrity Fabrication sequence
Homogeneity

" Second kneading 4

Carbon BIACRVANTYS

Energy Environ. Sci., 2025, 18, 8446-8461

Xt= 1 Energy Environ. Sci., 2025, 18, 8446-8461
| 44 H20)M PTFEAA A |

[S B e |
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o (M 42 Zsh) HA M20f EXStE MEX - SEH AA
o ANty = w4 AGLEE MWNT-PVDF B34S 2 85to] AAl B SobA| 7t
W\ AABER el n2y Aol B3, 94 2 HEAL A s
AT WY 5
q2)% CNTS A4 34 A=A 248
& A4 Az 7P B
U 0,/0,

High Loading
Dry Cathode (b)

Glass tube

i ’ gas mlxture

* NCM811
"= Conductive agent
Binder (PTFE)

s

Ozone generator
Al current

collector

Mixing
Dry-processed
Cathode

Mixed Composite
\ 7Fibrilla!io;| Calen&;ring and
adhering electrode to
Al foil
Nz ACS Energy Lett. 2023, 8, 8, 3460-3466
| SWCNTe| 23} U 244 ZHo| &8 |
e UNISTS] A71l 74 A7EL 74 39| Eotel 0z Fele] 739l A=A)S e
12/ 54 243 24 HAstz ok A4 420 A5 AT A7 AT BT
D ok Clectrade

g0
g)s'

Porous
Dry electrode  Highansrgy-dsnsity
co::::tiw process Thick electrode
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o Ay B W AFHI HE w4 AFHE Ao HA Bk 9 A4 A5

Ni-rich F=A2] 715 H A% olsr& 578 A= 54 etz 7MdT = Adrk= a1

- Y, FHF A9 2 PA A 2 AE SS9 BidE-2EE AY F3AE
3!

HAUZS TS, 8] M8 H2SFSHAAE 7144 FEe} 1718 AEHE FA
s Az-34 B3 HA5} A AA

Wet Processed Thick Electrodes

| Shortand inexpensive

P Dry Processed Thick Electrodes
|

Mixing Coating Solvent Recovery

(@
. > 233 .¢T00
G W

i
Long and expensive ;

Capillary
Stress

Solvent-Assisted Standard Wet
Binder Dry Process Process
NCM 622 ~92 wt. % NCM 62292 wt. % NCM 622 ~43wl %
CNT ~5 wt.% Solvent (Non-Toxic) Solvent (To
PTFE ~3 wt.% ~3 w3 40
CNT ~5 wt.% cB W
PTFE ~3 wt.% PVDF Z\\( %
e f) g
= 900 — = 900 = 900,
2 2 SaB Dry i 2
H Electrode H
= 600 g 600 T— = 600, \
c c
S3o0 “wWeti - & 300 Wet & 300/ T wet
E‘ Process roolen ing m: z Process Area of ;: S Process Processing ;i Too
ssues Opportunity Issues ;i thick
‘g 0 esa .% o Capable. g a Capable
0 60 90 30 60 90 30 60 90
Electrode Loading (mg cm) Electrode Loading (mg cm) Electrode Loading (mg cm?)

A& Energy storage Materials., 2024, 71, 103542
| 23 24 HiolH-Z2T AN 43K H7UZS 2AE |




o LGNUALTAL AL AF A% Avre] 34 2 x@oﬂ g3t E52 v 5o

i A 4 Ao A

- (A4 AF BE AR P D A28 ‘W(dam) TR Zefols] F o] BAS FY =x
5 AUAY@EOE TR PA - 7Y T,

- (A4 AF BE AR PH) EH Aol HY A AA) T BALYto] T A 2
=EEEEEE

(A4 AF AZE A3 2A 9 A% ) A4 3HE AT BA 24 Yw- B4 27
HHstz A AHA 7R B4 3R

- (I oIRAAS A4 AT AZ W) DEA HRIE SIE 2 o] 8% 7Y HielY
e FHoR /A H71H gA B4

® HJSDI= A4 A= L& Az AL A4 59 &5 9 gujyo]d Zu7|le HA
YN S
- (OIAAAE Hmldlold AR B W) 7HE EF et € He- AR FE Aol Vles S0

T Huldlold FES FEATIE A4 A= A8 A A
® o5 5572 A HHEA 24 - BY =X — ZUH™ — ZF3} — uvlo]d)S
Zgst, FA- Uk 484, T 25, ouA d4, % A A FHE 52
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5. mH@H &
(1) &t

2 "Horizon Europe, 7|4t EU H{E{2| 2030* O|L|ME|E

® EU Battery 2030"= 93 9%o] Horizon Europe; T2 1O Ak g AEZ 23]
U A wiE Y] 71ed4l $47] AT oYM EE

- B IS fHY HiEY A BAY A3E SR1E, 20309 o] FE HiB[gt &

7184l 4 21

AN
.I.:

- (A ® Hlole] A 24 B4) AgA 5} wEjole1 S FL) el £Rj0] A, A
2 o 28 7143} 9 4R o] A7 vl 8] 8714 B

W AnkEA A A7 G B U1 2 A3 A5 A B

2o 4, A, oA WES FAo B4

- AE7PsE Az U 2344 79) S, AUNLE, SauE Ha0E ST
W AISHE, BU W A8 Az 719 45 34

Geplante gesamte Batteriezellproduktionskapazitat [GWh]

ACC, Blackstone, CATL,
Celiforce, Leclanché/Eneris,
Northvolt Northvolt, QuantumScape,
Ay SVOLT, Tesla, UniverCell,
Beyonder, Freyr, Morrow ; . VARTA, VW

Anadox

amte/Britishvolt,

Leclanché/Eneris,
LGES

MES
ACC, BlueSaolutions, inoBat

Enwision AESC, Verkor

Samsung SDI, SK On
Leclanché
ElevenEs
ACCStellantis, Italvolt, FAAM

BasqueVolt,
Mindcaps, VW

Ankandigungen Gesamt 2030:

03XP02728
2022 @ 2025 2030 . | ;5 =0 1,3-1,5TWh

Updated D&022

ZX : Fraunhofer, EU Battery 2030+, 2022
| EU HHE{2]2030+ &0 27} 5%t |
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o ZH|Of|HX[7| T 7|&§2 T2 ]2(IEA Technology Collaboration Programme, TCP)
® [EA Abol = 7F 71«88 AA=, olyA A4 & Jd vig g ARE 283 7&
g4 9 2] FHF 3
- “Advanced Battery Manufacturing TCP"®} “Energy Storage TCP” 5= 53l oL A
AZ A2 9 HiE 2] A2 B&3E geHASHE At 55 I F4

- IEA9"Net Zero by 2050,ZEWL WE e A% A ofuix 2u] 50% 3% 2 A
Az AA Age ZER AN, 429 7|4 A Y] 71E B8

P>

- AzzA Sus, Y B8 B AVR 45} 52 FHow Agsta o], A4
43 T Ata A% 7% TS EF 02 X9

&% : [EA TCP Expert Meeting, 2019

| IEATCP HZ7} 3|e] MY |

= 72 O E Tx 0|M(Green Powered Future Mission, GPFM)
o 119 TRt FA v T, F=1, olg ot FF FEE 2030W7H] HH A A|AH]
A3} L A ] B ASH 7|& A SAE A
- "]=+-EU 3Y=-AA-23

e ds F4

ofrl

209] 7| 7]3ho] ZFojsta] A= AR W Aed) oFA )

- O v O

- Azevele] 4% meAES B Toluix) W A A% 9 57 380} ok 3

5) Long Duration Energy Storage, LDES
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ZX : Green Powered Future Mission Overview

| Green Powered Future Mission 0= 2 7|9 |

<= 22 HiE{2| Y2t0|HA(Global Battery Alliance, GBA)

® NAFAZH(WEF) L2 20179 93 224 FHAZ, vig 2] 7Ix S dhte] 2|4

7t - A - FHA Aet 51

- UN Environment Programme, EU ¥ 9], OECD, Tesla, CATL, LG Energy Solution
S 1757} o4 7]138o] ZrodstH, ESG EE31et 339 FHAS 93t ‘Battery Passport’
AA =9

- 20249 w3 T2 IHA A E AFoH(Digital Product Passport) T BrAUA} =
(GHG Rulebook) 7|&Z Al A-&st9 2™, EU HiE & A1(2023) ¥ 1] IRA & 7}9]
S SH.

- WiEE Ax A A9 BAHIF LS F8 EHE AHslo], &0 gle= AT A 5 A
3 T ghitof tigt A1 A 2] 714t vk

2= |PCEI on Batteries(Important Projects of Common European Interest on Batteries)
® FEHAMEU)°] SR HAHE A §Y Z2HER, I 1+ 35 R&D-FAE &5
v 2] ARl e] G4 A A AeE 4
- 20199 “IPCEI on Batteries I”, 20214 “IPCEI on Batteries II'7} X2 &5Q1%] o]
oA Y, ojggol, A9dl, HHE 5 1270= 3]
- Northvolt, BASF, BMW 5°] &ojsto] A= &4 -A Az -G 2ot 7l& A5H
&3t 4
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«== OFA|O} HYE{2] | E Q|3 (Asian Battery Network)
o U Fxz opxol-EY A WE /14 % M WS 25 AN A4
H| 4] AFekd oA

, o=, ek, B, EEolAloh, IEHIAlor So] o, ESS Ve i, A2
glo|g 8, AF7| AA A= T2 A E = 25
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- Zhzo] wEE) Az 2 47 7| Q4S0] Uk AF-TAE A A% 5 FHoR FY

- SK On< v]= SakuuAte} Kavian® E2to] e ZES 7Hto g2 gt A4 A
719 35/ME(DA)E A4, & 34378 @5 v A% 5 J&H - 1858 g4t
AAE SH

- PNT: RpALe] A4 A2 24 Zu] 7]1&S 4] =0z A3y, 59 vz A=A
S Al T -E €Y Thes s B4

== E2t0| M DE SHE 7]4 FA(SK On < Sakuu)

1125

® SK On©| U]= Sakuu®] Kavian® E8to] A= LAY 7|&3} ARESIE 35t 35 7

- SK Oni} w|= wjE|g] =g 3]A} Sakuu Kavian® Elo] T@e] ZSRES 7Hto g A4
A= odE 7|& ALSE ERE ol 3570 Al9F(Joint Development Agreement,
JDA) A2

- o] g2 & A 34 ©=, HE A3 A

A AxE BA0] DAt A
B AR Aas 229 A4

sto g Hr}

Tt

o=F
A

SK On2 u]= RX|ol¥(Georgia) 3% & 2=
YA AFS FHol= IFEE Ao AE Y
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o N5 A=A FA AT ulHTE
- FAS A3 ol 4% Ay AT FE BAV 483t 28
317 1) A o) thE A R, % 84, AW WH 54 ANZo R B Hey
4 Qe oletel 24 74 o

M= )

S A AHA =4

== 7IE} AJARE(L
cH 519} CAPEXO) 7S 7155k stu g 2 uiElg] 3AHE %4

® AdH =
- A4 TAL Akl 3!
O F A4 A= A gl &S A5, 24 -] - 5F
e 3Fx =
- B AYUoA A A= ZHO BAGE a9E T HUFE = = LCA(Life Cycle
Assessment) A3 % ot g, 23hg 1S - AAMEE Aot AA Ha
® JAH =H
- 72] 3L CAPEX 9 OPEX? AZo g HAAAo| £oH, 3474 £& 7FsAk &
HEZ, AH] 259 GG 271 7 35 g 2l TRAE FA ko] sy A4
A 7e S2H AL L B2 AP =2

6) Capital Expenditure, X*H2X| X|&
7) Operating Expenditure, 2%H|2




38 | STIBriefM 2= : 2AXNS 3 JI&

10.
11.

12.

13.

14.

15.

16.
17.

18.

19.

AFABAAAFLE(MOTIE)(2021), 12030 oAbAA] A v A |, JARA s HEAlR.

AFRAEAALE(MOTIE)(2024), MiEE] 34 tXE E 7|¥F 1155} ZZ(Battery Process Digital Twin-
based Advancement Platform) At T1%, K-PASS ZHE

SHEEARY 7|14 B 7 A(KEIT)(2024), TAH17]4 R&D Z2EH - EAAAY 188 A3 AZ7|4..

71871 A A BAHIA(NTIS)(2023), TAHAIEE(400 Whikg) olAFHAE ©4A7E 4] 9
A= 71« 7, T4 DB.

SolU A 7| AT A(KIER)(2024), TF-80) A4 Aokl 7|9k Sut A5 B3 &4 YHAR,), AUAe
(Energium).

SAFS7| & U(UNIST)(2024), T4 A= 257 H 9 9HAE F7HAA A5 B34, UNIST News
Center.

=71 A A7 AKIMM)(2023), FOIAIA] Al 28] 59 LAy, &4 No.117.
SNEZ|AZ|(SNE Research)(2024), "2l&0l*HdA] 35} =8 A4 34 HILA .
Zhang Q, et al. (2021), iScience, 24, 102332

Wang Y, et al. (2022), Matter, 5, 876-898

u]=- o[ X (United States Department of Energy, DOE)(2023), Dry Electrode Energy Reduction
and Alternative Coating Technologies Report, DOE Energy Efficiency & Renewable Energy Office.

YA Ao H X|A+A(National Renewable Energy Laboratory, NREL)(2023), Thick Electrode Ion
Transport Modeling and Pore Structure Optimization, NREL Technical Paper.

o

White House(2023), Building a Clean Energy Economy: A Guidebook to the Inflation Reduction
Act’s Investments in Clean Energy and Climate Action, Washington D.C.

BlueGreen Alliance(2025), What Survived: Inflation Reduction Act Implementation and Labor
Impacts, Minneapolis, MN.

Department for Energy Security & Net Zero(2023), Powering Up Britain: Energy Security Plan,
Government of the United Kingdom.

Department for Business and Trade(2023), UK Battery Strategy, Government of the United Kingdom.

European Commission(2019), Europeans” Attitudes on EU Energy Policy, Eurobarometer Special
492, Brussels.

European Commission, DG REGIO(2021), C4T ASB Knowledge Piece: Implementing Renewable
Energy Investments with Cohesion Policy to Enable Sustainability Transitions, Brussels.

European Parliamentary Research Service(2023), Energy Transition in the EU.




20.

21.

22.

23.

24.

25.

26.

27.

28.
29.

30.

31

32.

33.

34.

35.

36.

37.

ot
El
i
re
W
0

European Commission(2024), Energy Policy Update: LIFE NGOs Call — Energy Efficiency and
Renewable Energy Directives, Brussels.

International Energy Agency(IEA)(2025), Net Zero by 2050: A Roadmap for the Global Energy
Sector (Corrected Edition), Paris.

European Commission(2022), BATTERY 2030* Roadmap — Revision Edition, Coordinated by Kristina
Edstréom, Uppsala University.

European Commission(2014), Criteria for the Analysis of the Compatibility with the Internal Market
of State Aid to Promote the Execution of Important Projects of Common European Interest
(IPCE]), Brussels.

Flow Batteries Europe(2024), Report on Regions: Asia-Pacific — Analysis of Energy Storage Policies,
Focusing on Flow Batteries, Brussels.

Global Battery Alliance(2024), Battery Passport 2024 — Core Concepts and Approach, Geneva,
Switzerland.

Mission Innovation(2021), Green Powered Future Mission: Joint Roadmap of Global Innovation
Priorities.

Australian Renewable Energy Agency(ARENA)(2024), Battery Breakthrough Initiative Open for
Consultation, Media Release, 11 September 2024.

International Energy Agency(IEA)(2023), Australia 2023 Energy Policy Review, OECD/IEA, Paris.

Department of Industry, Science and Resources(DISR)(2024), National Battery Strategy: Leading
the Charge towards a Competitive and Diverse Australian Battery Industry, Canberra.

Australian Government(2024), Future Made in Australia Act: Policy Framework for Clean Energy
Manufacturing, Canberra.

Ministry of Economy, Trade and Industry(METI, Japan)(2023), "Xt 4 kE EithApkt O ZF - Feidh:
fiifA% 7' 1Y = 7 b (Evaluation and Fundamental Technology Development of Next-Generation
All-Solid-State Battery Materials Project), Tokyo.

Ministry of Economy, Trade and Industry(METI, Japan)(2025), "&ElipE EEMEOHEEIC [T T © Kt
REAMGOBAF/ MFE R - FER DML (Battery Industry Strategy 2025: Development of Next-Generation
Technologies and Human Resource Strengthening), Tokyo.

State Council of the People’s Republic of China(2020), Notice on Issuing the New Energy Vehicle
Industry Development Plan (2021-2035), Beijing.

European Chemicals Agency & European Commission(2025), UK-EU PFAS Regulatory Divergence:
Comparative Table of Controls and Proposed Restrictions, Brussels.

U.S. Environmental Protection Agency(EPA)(2024), Final Recommended Aquatic Life Criteria and
Benchmarks for Select PFAS, Federal Register, Vol. 89, No. 194 (October 7, 2024), Washington D.C.

U.S. Environmental Protection Agency (EPA), Office of Pollution Prevention and Toxics(2024),
Instructions for Reporting PFAS Under TSCA Section 8(a)(7), EPA-705-G-2023-3727, Washington D.C.

Department of Climate Change, Energy, the Environment and Water(DCCEEW)(2025), PFAS National
Environmental Management Plan 3.0, Canberra.




40 | STIBrief Ml 25 : AARNZ

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

0H

s

LGOIYAIEFA(LG Energy Solution)(2024), 744 2= 374 71€ 718 2 841 B3 Battery Inside 71&
E27, https://inside.lgensol.com/2024/09/battery-manufacturing-efficiency (20259 109 16¥ H%).
LGOIHAEF4(2024), "% 378 214 TS 2Rl 5 A" 34 HEeAlg,

Hlj & 2]5%5]°](2025.08.22), “HME] - &ALt - SZI 71 A - 77| Al -5, 4] A= ] 7] 2k
The Elec(2025.03.12), “HllE], 4] H=& SnY|A AH] 2204 232 AlQF 78

SK2(SK On)(2024), “SK=Z, v|=-3t=A 214] 37 719k 273 BAAIA 75,7 4] BEAls.

ZDNet Korea(2024.09.27), "4 5 34, A5 AxH& 17~30% &4 7"

QYResearch(2024), Global Dry Electrode Market Forecast 2024-2030.

BusinessWire(2024.07.08), “Sakuu and SK On to Collaborate on Advancing EV Battery Manufacturing,”
https://www.businesswire.com/news/home/20240708213032/en/Sakuu-and-SK-On-to-Collabo
rate-on-Advancing-EV-Battery-Manufacturing (20254 109 16¥Q 3%).

Ryu, J.-H. et al.(2023), Nature Communications, 14, 1316. “Dry-press coating for solvent-free
high-loading lithium-ion battery electrodes with 360 Wh kg™ energy density.”

Lee, H. et al.(2024), Nature Communications, 15, 4382. “Quantifying shear force-coverage rela-
tionships in dry, wet, and pellet electrodes for all-solid-state batteries.”

Lee, J. et al.(2025), Energy & Environmental Science, 18, 2764-2778. ‘Dual-fibrous PTFE archi-
tecture enabling uniform and thick dry electrodes for high-performance lithium batteries.”

Kim, S. et al.(2023), ACS Energy Letters, 8, 5124-5132. “Ozone-treated carbon nanotube networks
for enhanced dry and solvent-free electrode fabrication.”

Oh, Y. et al.(2025), Energy & Environmental Science, 18, 4312-4323. “Porous spherical conduc-
tive additives enabling ion—electron dual optimization in dry thick electrodes.”

Embleton, T. et al.(2024), Cell Reports Physical Science, 5, 102631. “Dry-free Ni-rich cathode
manufacturing using binder-engineered solventless processing.”

Lee, K. et al.(2025), Nature Communications, 16, 3724. “Co-rolling dry process for stabilized thin
solid-state electrolyte layers enabling low-pressure operation.”

Charged EVs(2024.07.09), “Sakuu to Collaborate with SK On to Industrialize Dry-Process EV
Battery Manufacturing Platform,” https://chargedevs.com/newswire/sakuu-to-collaborate-with-
sk-on-to-industrialize-dry-process-ev-battery-manufacturing-platform/ (20254 10¥ 162 3<%).

Sakuu(2024), Press Release — Joint Development Agreement (JDA) with SK On, https://www.sakuu.
com/news/sakuu-and-sk-on-to-collaborate-on-advancing-ev-bat (20254 10¥ 16¥ &<%).






