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BASIC PLATFORM : HSE (HYBRID SOLID STATE ELT - OXIDE + SPE) @i Prologim
SOLVE THE INTERFACE IMPEDANCE ISSUE, AND IMPROVE ION CONDUCTIVITY
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BASIC PLATFORM : HSE (HYBRID SOLID STATE ELT - OXIDE + SPE) ~ ®isiis Prologium
OFFER MECHANICAL & MECHANISM ADVANTAGE OF THE ELECTRODE AND CELL DESIGN

1. Provide SSL Strong Mechanical to resist 2. Wet Film Coating & Dry Film Extrusioncanbe 3. Good inteface adhesive between electode and
outside and inside stress used Separator.
=>100% Si and Li metal anode (Large Volume => enhance the Roll-to-Roll MP Capability => Good for the Roll-to-Roll MP Capability.
Change) => enhance the Yield ratio of the MP => No need Additional Pressure for battery operation

=> Abused Situation: outside Impact

Strong Mechanics Scalability & High lonic Conductivity Enable Roll-to-Roll Automotive Production




MATERIALS
S
ADVANGED COMPOSITION: 100% SI AND ASMCACTIVE SAFETY MECHANISM) — —
ASM™
patented SiB™ " [T A S patonted ASMT™

silicon swelling.

v" Active Safety mechanism = Oxide _ ASM m
. ProLogium™ - Cell Electrical Performance - Cycle Life Safety Usage amount <5% CA/AN >30% CA/AN
AR Eiee SSSes SeaRs o : v' Replace HSE for material cost . _
o | T ] . reduction (refer to the right table) Unit cost ($) low high
= 70% T formation ©
o " e ) g Liquid ELT
o - with SiB - without SiB Teraation OXide - NCM955
Patented Si Composite Material Is the most i o Julfide
stable ELT ol
- sicomposie | sioc | Graphite [ B B
Utilty  (1ov) 2600-2800mARlg  (row) 1300-1400mAh/g (now) 360mAh/g \ y i
(theoretical) 4000mAh/g (theoretical ) 1800mAh/g (theoretical) 372mAhl/g
Rate © O A - N
6o | 6o | 0] HH
CE 92-93% 88% (with Lithiation) — ASM - |NCMg55 - 100% Siicon
74% (w/o Lithiation) can stabilize fgm _ i“
CostWh US$ 2/KWh US$ 12- 20/KWh US$ 6-8/KWh Cathode & . ASM L
(RM.) US$ 20/Kg (R.M.) USS$ 60-100/Kg (RM.) US$ 8-10/Kg Anode (,
Cost 1x 6-10X 34X _(Activesafety) | | T e M Tl | e

(5]




WITH BASIC AND ADVANCE TECH TO BALANCE CELL PERFORMANCE AND COST  proLogium

.
Safe High Energy Density, High C-Rate, Low Cost
Thick Separator Thin Separator >
Liquid Type LIiB (1st LCB System) (2nd LCB System) (34 LCB System + ASM)
260-280Wh/kg 150Wh/kg 225Whkg 320Whlkg 360-380Wh/kg
Cathode NCM 811 85 um LCO SSE NCM 622 AT 100 um | \ ‘\7}] & @ NCM 955 91 um NCM 955 91 um
110 AN v N %
(100% gel) (1001 SE <@ 7| (90% HSE+ 10% Gel)  H(= )s LOASET (100%Gel+ASM) (100%Gef+ASM)
A\ o9 2 LA
Separator | 16 um =4 100% oD %808 |1, (100% HSE) | | 30um (100% HSE) 30um
v 60 um % L AL um 100% Si 100% Si Base (as left) 20
Gr. (100% HSE) .. o HSE 4700 ol £ 43um um
Anode (100% gel) 90 um (30%HSE +70% Gel +ASM)
Gr. 121 um
- (90% HSE + 10% .
(100% HSE) £ Cost is lower than Liquid LiB @10GWh
| Total -3%
m Cu Foil
(1 Safe M Ultra Safe M Ultra Safe M Ultra Safe mAlFol
m Others cell
I Energy Density [1 Energy Density [ Energy Density M Energy Density mjfg'n’cgs
M C-Rate: 3C [1 C-Rate: 0.2-0.5C M C-Rate: 3C M C-Rate: 5C = ELT(Anode)
_ACIR: 1.5mQ _ACIR:19mQ _ACIR: 1.16mQ _ACIR: 0.67-0.62mQ w SS-ELT(Anode)
_DCIR: 2.23mQ _DCIR:38mQ _DCIR: 2.54mQ _DCIR: 2.38-2.05mQ _ Anode Slury
M Cost [J Cost [ Cost M Cost  ELT(Separaton
Separator-SS

PLG LCB BNEF

Balance Performance and Cost




PROLOGIUM'S CHEMICAL ROADMAP TO MEET THE MARKET REQUIREMENT

2-6 years ahead of LiB technology Evolution Timeline.

Wh/Kg

Cathode
without Lithium

Cathode with
_ Lithium/
ProLogium Li base Anode
Next
Generation
Batte Iy Cathode with
Lithium/
Si base Anode
. LiB
Stelllantls Technology
Insight Evolution
Timeline

2020

A 240-320 Wh/Kg
SNO03-SNO7 (2021-2023)

NCM811+ SiOx 100%

W O R L D
@ VATERIALS

2 years ahead

500-555 Wh/Kg
LS system (2028-2031)

Lithium-free cathode (Li -S or other Soft Cathode
Active material with High Utilization...)

- byears ahead

400-480 WhiKg

LN system (2025-2029)
NCM 955/ Li-rich+ Li-metal/ anode free

350-400 Wh/Kg
SN08-SN10 (~2025)
NCM 955+ Silicon Composite Material

6 years ahead

6 years ahead

2023 2024 2025

2027 2028 2029

&=
A High Ni / Li Metal or Gr/Si High Ni / Li Metal
(Semi-Solid) (ANl Solid)
(=
High Ni / Hi-Si
Sulfur / Li Metal

2030 2035 .

ogum,
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OUTSTANDING RECYCLABILITY (PACK)

3y Pack Dissolution o —\ ] Complex feed-in material leads to n
Module (difficult to separate) , ’ '8" O » . - e complicated recycle process (cost'y) 1.NCM Scarp &5
S ... praremstalitigy . Acid Precipitation . .
\/ Qo e | eaching " 1. Low recyclability & reusability
i ®» S us _
Y I B ('5 »Calcination = 2. Energy C;)nsumptlonT )
\ 0 eCO2/cm? 1 ~ Pollution 1 :
= 5 sl “ Toxic | | Low Quality NCM
Module Dissolution Gas f Reductive smelting

Recycle process

£ Inlay

Simple feed-in material enables easy

1.NCM £

recycle process ( cost-friendly )
2.SSE & & &

=S High recyclability & reusability
& =
N =2 1. Energy Consumption |
il L als 2. eCO,/cm? |

e : High Quality Density
Remove Al package foil Inlay Dissolution Centrifugal Decanter 3. Pollution |
m Other Cell Materials Li Resource Consumption Comparison b
COST COMPARISON BREAKDOWN (PACK) | Cost Advantage of ELT Tvoe P y
Housing Recyclable Separator & ELT yp
160 P
0 3 Cu Foil
m Cost per In-pack Cell 140 8 : ) _ 0 ( ) 40-80
120 A [ Solid ELT - Anode 1 0 /0 - oL
Liquid ELT - Anode -54.55% e il
Cost per Pack 100 lqul 0 -
Cost 80 m Anode Slurry B — 30-40
Comparison 60 . 20 ©
2 t1Cost Optimised After 4, |: Liquid ELT - Separator 2% Reusable
Recycle 20 Separator SS
0 PLG CTP VDA m Separator IDL < . 4-8
£2 Cost Optimised After Recycle 8 0 3 ® Liquid ELT - Cathode 0.45% 1 -
Cost per Pack 12 15 22 m Cathode Slurry Liquid \_Oxide NASICON Garnet Sulfide
m Cost per In-pack Cell 100 112 112

m Al Foil PLG(LLCB) TratﬂllhBonaI




PROLOGIUM HIGH THROUGHPUT MANUFACTURING TECHNOLOGY TO LOWER THE COST Prologuum

Degas K142
—_— /'.
. Yield
= 99.9%"36=96.46%
Separator Z-Folding Degas at \Vacuum chamber 99%"36 = 69.64%

VDAS590 . i
Z Folding (Separator Attachment & Electrode Tab Welding+ o : Degas/Injection
Pouch Stacking) (*36 units) pouch packaging U o . Formation . Pouch cell
* packaging
L 36706 = _3_1_'_6_§?9 __________________ Vacuum Injection 2~3 times
| ! 20 sec
B T Tica (15540.95) < Ty (21.65)
ProLogium | L | . i - o | i |
9 Double side sealing ! Substrate ! ! Laser Inlay ! Stacking : D IO T : | : : :
LLCB lue printin ' Attachment -y blanking - 9 (17l : “oueh g2l : : Formation I !
giue printing | i i ! (*9 units) | packaging | | | |
Similar speed as Slitting i 15 sec E E i E 0.9 sec i TS T '
‘ mm 5 0 go/Y/[glgg . Simple Process
1 : : ! : ! . 0 - . 0
: 1 1 : 1 : <
DRI - 6 o | : 99%"9 = 91.35% Tuica < Trouch
- i AN + Ceramic Separator E E 5 E E i
amanasg\0) | i i Same as Electrode fo_r[n_ir_mq ___i i :
Energy:  Eu.=oE { LLCB = 3 times of the VDA 590 Pouch Epcs(Wh) o o, Epgyen(WH)
. LLCB Pouch T > . .
. (indicates better throughput efficiency) T min T min
LLCB throughput is 2-3x, es (ML) poucn (M)
Pack COSt reduce 20,.30% Duraﬂon 3 Tues < Toouer { Iélé(c))lB:”gudctlilratlon is generally shorter than the VDA \ % . 2~3
Better production efficiency
Yield rate : Toce® o { Yield rate tends to be higher than traditional process & Reduced cost
oue more operation window




PROLOGIUM HIGH THROUGHPUT MANUFACTURING TECHNOLOGY TO LOWER THE COST Prologum

Localizing value chain in France

COST ADVANTAGE OF MANUFACTURING ~ TAOKE EQUIPMENT 2023/E START PRODUCTION

TOTAL -8%

ke

TAOKE FACTORY 3F

unit) unit) ) (I

m MFG Cost Mat. -4%
m Material Cost
Total Cost
LLCB Pouch LiB
g/ 3 i S Rl Splicer Dry oven Filmattachment QR code generator " Pre-assembl Electrode assembly  Electrode assembl
MATERIALS y - $ y
ETO0 R U M process tool (V)
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Empowering a Sustainable World
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