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I Disclaimer

We notice that the contents of this material can be modified depending on
future economic situations or industry changes,
and this material is only for introduction to the company and cannot be

used for other purposes.
Feb. 2024

President & CEO IL-JI LIM
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SITES

Shanghai (1996. 3~)

» Conductive pastes
» Epoxy coating

Qingdao (2003. 1 ~) HQ (1981. 7~)

*» Conductive pastes
» Silicon Anode
*  Phosphors

Epoxy coating

USA (2014. 10~)

= Conductive pastes
= Silicon Anode

* Conductive pastes
* Epoxy coating
» Silicon Anode
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Siheung Battery Campus(2"d Factory) for Silicon Anode Materials

Expanding capacity to meet dramatically increasing global demands
Land
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Production Capacity Road Map (Siheung Battery Campus)

HQ (10,925.1~) DMSO : 300 ton/Y  Siheung Battery Campus [2020é/ 46,897.4 )

:I

!
|
|
|
1
r
'
l

n gy

ARREEREE

\

T—— e — p—
\ N

==
ias
=F




Saemangeum Battery Campus(3™ Factory) for Silicon Anode Materials

Headquarters <+ Saemangeum battery campus
(200km)

]
'
1
1
1
|
]
1
1
1
1
|

4
1
1
]
1
1
1
1
1
1

.............................

.............................

cmmeem—--d

_____________________________

_________________________
................

3rd Anode material Plant (2026~ / 188,100m’) S
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I Conductive Powder =EH’d &3
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REELR

(THel : A )

TE 2018 2019 2020 2021 2022 2023
A 320 426 400 580 526 440
b Eff 2 X] 50 101 134 160 176 189
%g MLCC 300 298 430 580 311 379
24 670 825 964 1,320 1,013 1,008
HA 160 122 194 269 263 209
_ ot 57 25 17 10 6 6
;j XSAHE 110 121 140 145 173 280

Al =

A 157 146 157 155 179 286
E'Eg}g;_"g;lg 37 130 210 266 235
7| E} 43 34 100 33 20 154
S &4 1,030 1,164 1,545 1,987 1,741 1,892
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- Silicon Anode Technology of Li ion battery



Graphite vs Silicon _-
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| Problems of silicon-based anode material

Volume change auring charging and discharging
Graphite (LiC) Silicon (Li, 4Si) =) Fracture and breakage of Si-based anode
-> Formation of unstable SEl, degradation of electrode

M OO0 0 U
2J0I0 101010
OIS
2210101010
2L21210.0
PLOL040

300% FMLEd

High charge / discharge capacity
Li +6C => LiCs (372mAh/g)
4.4Li + Si => Li, ,Si (4200mAh/g)

A TN
R

%10 um §

4

Before cycling After 2 cycles After 5 cycles

Ref) Bruno Scrosati and Jurgen Garche, Journal of Power Sources, 195
(2010) 2419.



The technologies of silicon anode materials

SiOx composite Si/C composite Mg doped SiOx Li doped SiOx Next generation
composite

ShinEtsu Chemical BTR New Energy Daejoo ShinEtsu Chemical Daejoo S
BTR New Energy

=nm 3719 Si0l Si0,2k | +=&lnm 3J[9] SiO0| =nhm 3719 Si0l Si02,
SAEHOE Aot sSd Scde=z 28 | O0id4iE A2AHI0IE Sl
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SHE X

2nm 3719 Si0 Si02, | CH3A FH=UHOI 2:nm
2E MAAO0IE SN SiS AUt X
SAEHSE F20U | (Rap stage or Pilot
=28 7% scaled)




| The commercialized silicon anode materials (SiC vs SiOx)

Product size [D5[] 6""8#m]

le >
|‘ L

MaENIEN



| Expansion of silicon materials

Swelling = expansion of Si + side reaction with EL

gdl3JIEsEu
Expansion & Contraction
— pulverization of Si
— Surface area 1
a3 UTIEA

The pulverization of Si by expansion and contraction occurs almost inside the matrix.



| The development concept of advanced silicon anode material
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Shlificons do not contact with electrolyte directly

' Si / porous carbon |
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- Silicon anode market and Daejoo



| EV Market Trend and Outlook

< Top 12 OEM MD| X} OIS 2030 3,2900HH0) & Ho=z MU
< OIXI™Xl == 20304 < of ; 2,190GWho0il 20IH, OEM“' HESCZ= HIScID JIE B2 A1 Tl & OIXIMX AI2EE IS A
TOP 12 OEM M 7| X} THojf A% 5! THoff M (PHEV+BEV) TOP 12 OEM H7|X}2 O|X}HX| A23F 3 HY
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| Silicon Anode Market Trend and Outlook

Silicon Anode Will Grow Rapidly With The Growth Of EV Batteries
Global silicon anode market outlook

(K tons)
200.0

150.0

100.0

20.0

Source: SNE Research
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Supply Chain Is Being Formed
Silicon adoption status of battery makers by type

Type Battery Makers Silicon Suppliers
* LGES « Lishen . Daejoo )
« CATL . + Shinesu
SiOx - Panasonic . BTR
+ SKon + Shanshan
« BYD « Osaka Titan
SDI Shanshan -« LPN
+ SKon + BTR + NEO Battery
| S T BAK + Group14 - Hansol
« ATL « Nexeon .
) . Wacker
Tesla Sila Nano .
’ . Enovix
Si
|metal!a|l0y * Enevate

Source: SNE Research

« Leyden Jar



| Silicon Anode Market Trend and Outlook

SEH ST ATE AL HY

HE Al 21 A ok
aNG 2020 | 2021 | 2022 | 2023F | 2025F | 2028F | 2030F == de|2 5= 2 1Y
NG 37.1% 34.5% 314% 28.3% 23.2%] 19.0% 16.8%
mAG AG 61.5% 63.8% 66.7%| 69.4% 73.4% 754% 75.8% Ci2I =
B Silicon 0.7%  09% 1.2% 16% 28% 51% 7.1%
m Silicon 3125

mHC/SC, LTO, etc.

723
517 :

363
482
330
178 | 227

2020 2021 2022 2023F 2024F 2025F 2026F 2027F 2028F 2029F 2030F
Source : SNE Research 2023 3Q new forecast 20245 2025 2026 2027 2028 2029 2030




| The performance of EV and silicon anode materials

> X2 104ZHEV AR (IUXIEHEE =0|= Watg sAloZ )= 2n
> EV AIZH9| driving force= (IUXIZE HO SS5SM M=0| &5 FI1 220 =2 |4

Fast Charging 21 hr ~40 min ~22min  ~18 min ~10 min
Energy Density ~200 Wh/kg 200~ 300 Wh/kg 250~400 Wh/kg

60~130 kwh 0l &

Battery Capacity

$100~250/kWh $60~130/kWh
Gr. + Si0(~owt%) Gr. + Si0(~30wt%]

$200~1000/kWh

Anode Material Gr. only

2010 2015 2020 2025 2030



| Silicon Anode Market Trend And Outlook

&o/EEFM= ZIIAIE WEIL/O HUHAIEE.
SZZMH AS5E A0 #1010 AIEIA]
AIEE 0l HIE S8 X

203081 &0l S5 AI& 89 26%IVIA1 S
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The Effect Of Silicon Anode

Estimation of cell performance change according to material change

. BEV BEV
Item Details (2020) (2023)
Cathode Active Material NCMB22 High-Ni NCM
Conductor Carbon Black CNT
Binder PVDF PVDF
. Foil(Al) Al Foil Al Foil
Material
Change Anode  Active Matenal AG(90)+NG(10) AG(95)+5i(5)
Conductor Carbon Black CNT
Binder SBR, CMC SBR, CMC
Foil(Cu) Cu Foil(8um) Cu Foil(6um)
. 266Whikg +25Cy
Energy Densit 0
& y BOOWRL  (compared to 2020)
Performance
Change
~ane 0
Fast Charging Socs 3%?1an +50%

(compared to 2020)

Source; SNE Research




I Comparison of silicon materials

Engineering , 3 Power

Efficiency Fast charging

mass-production

Si/C

Cycle
Engineering Power
Efficiency

# Fast charging

Capacity

mass-production

Engineering Power

Efficiency

Fast charging

Capacity

mass-production

nano Si/C

Engineering Power

), wuefeeee? Fast charging

mass-production

Engineering

Engineering

mass-production

DMS0 vs DMSO-SR

Cycle

: DMS0-SR

mass-production



Thank you

ghsong@daejoo.co.kr
+82-010-3740-1509




