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Background

China manufacture more than 70% of the global cells
production.

Many think China is only production and underestimate
the battery technology innovation development.

New developments come to the market in a very short
time like one year.

China battery industry face over production that push
cells cost down but not stopping the R&D efforts.

CIBF is the most important battery industry event where
China introduce new products and technologies
https://en.cibf.org.cn/.
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Cylindrical Hard Case Cells

Advantages

High energy density (up to 295Wh/kg, 860Wh/l on 18650,
21700 — up to 333Wh/kg on 46800).

Wide operating voltage range 4.35 — 3.0/2.5/2V.

Wide power density range (High energy, Medium
Power, High Power).

Good cycle life ~500-1000 Cycles.
Low self-discharge ~ 1% per month.
Quick charge is possible (<=2C).
Can Include internal safety devices like vents, shut
down separators, PTC, CID etc.

Cylindrical cells standard sizes: 18650, 21700, 26650,
46800 — No special orders — Commodity.




Cylindrical Hard Case Cells
Advantages

9. Robust — Good resistant to external shock and
vibration.

10. Automatic mass production lines ensure cost & quality.
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Cylindrical Hard Case Cells
Limitations

Small cell capacities — Space inefficiency.

Low volumetric energy density pack level (Cylindrical).
Thicker than pouch cells.

Difficult to custom made special sizes.

Few large cylindrical cells sizes in the market.

Difficult to cool cylindrical cells due to lower external
surface area (Pouch are much better).
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< Coverage of 21700

Standardizing next form factor 21700 for major application and setting up MP line

21700, 46mm Cells

High demand for more energy and cost reduction lead to
larger cells.

Assembling battery packs with 18650 cells become less
efficient, require complicate BMS and costly.

21700 cells increase pack energy density, reduce
number of cells in battery packs and increase pack
efficiency (Max of 5Ah capacity of today),

46mm under design and production.
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EVE 46XX New Cells

4695 Cell Characteristics

>29.7AR (0.33C)

»32.5Ah (0.33C)

»280W/kg
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Q1 Q2 Q3 Q4 Q1
INR46120 — 44.0Ah | 158Wh

C: N[9O)CM | A; Gr. + LSO
IR AC < 1mf2 | DC < 4mfl
FC: < 20min (10 - B0%SCIC)
Energy Throughput: > 160kWh

INR46105 - 40.0Ah | 145Wh
= C: N[9O)CM | A: Gr. + LisSIC

IR AC<1mil | DC < 5mQ

FC: = 15min (10 - BORSCC)

Energy Throughput: = 174kWh

INR26105—11.0Ah | 39.9Wh| Al-case
C: N(9OYCM | A Gr. + Li:SiO
IR: AC < 3mC | DC < 6.0mO
FC: < 12mun (10 - B0RS0C0)
Energy Throughput: >46kWh

INR4690 (Var. H:95)— 31.0Ah | 112Wh
C: N{SO)CM | A: Gr. + LiSiO
IR AC = 1m(} | DC = 4m)
FC: = 15min (10 - BIMSOC)

L] Energy Throughput >120kWh

INR4680 — 30.0ANh| 110Wh
= C. M{93CM | A- Gr. + LSO

IR: AC < 1m0} | DC < 4mi2

FC: < 15min (10 - 80%30C)
*  Energy Throughput: >120kWh
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Type A: 0.5C-0.5C 4000, Retention ratez70%
Type B: 0.5C-0.5C 800,Retention ratez70%

2.0V

Min.
12000mAh
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12240mAh
s10MQ
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CALB

CALB introduced new advanced battery cells with NMC and LMFP chemistry. The company called its
innovation "U" structure. And according to CALB, the "U" structure allowed for an increase in the
energy intensity of the element. The new structural innovation has reduced the resistance of structural
elements by 50%, and improved element space utilization by 3%.

)FP
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http://www.calbusainc.com http://www.calb-tech.com/
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Shangahi Far East
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NCM+Si0! e
55A is5an
NCMvSlO \‘u ACM‘S!O
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2021 2022 2023 2024 Year
Module Type: Flexible Module
: Li-compensate
Cell Type 1125 SIB system
LFPIGr .
190 + 185Whikg
- T e I oz < =
o kg 12000cks Li-compensation: Li-compensation: SIB: prussian blue i
= 180 - RE P! pru SIB: prussian blue
g +Em +EI cEm <ED LFO LNO b
] LFPIGT. 71173207 7%&?7
gr 165Whkg ’ » Product: LFP50Ah/100Ah/305Ah cells for ESS market:
B + EXB
g — » Material: LFP cathode material features stable structure, long
& 160 - I » i cycle life, excellent high-temperature low temperature
O Under developing Name performance; anode adopts high-capacity low-cost graphite and
& —— . —— long-cycle Li-compensation materials
2022~2023 2024 2025
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http://www.febbattery.com/




3 Nominal Specification #7#EHI#E
Item B B Specification #rit
Nominal capacity #7755 & 4000mAh Charge: 0.5C (2000mA), CCCV, 42V,
Minimum capacity 8 <28 3850mAh DDID;E‘EEEIE‘?&ZSLJ 35V
Enersy density {5 4% 300WhKe discharge cut-off
Nominal voltage 175 82 % 360V

Internal resistance 45

= 23mAC Impedance, 1000 Hz)

Charge cut-off voltage T @ IR E 4.20V
Discharge cut-off voltage MR #IH B E 25V
Charging cut-off current 7 H1 & 1 H i =0.02C (80mA)
Standard charging current #7E 75 HLELE 0.5C (2000mA)
Standard discharge current £7 /i &2 de i 1C (4000mA)
1.0C (4000mA) 45°C=T=15°C
Mzihfi i“:;m 0.5C (2000mA) 15°C>T=5°C
0.1C (400mA) 5°C=T=0"C
1C (4000mA) 60°C =T=45°C
I"I“&ﬁjifl??m 2C (3000mA) 45°C =T=0°C
1C (4000mA) 0FC=T=-20°C
Working temperature Charge: 0-43°C Discharge: -20~-60°C

=l
L TFmf3

o

0-43°C

Jdie . -20-60°C

Cell dimension 8.8 R

Height: 65.05£0.15mm
o 65.0520.15mm

Diameter: 18.3320.15mm
Hi#F: 183520.15mm

Weight i

=30z




3 Nominal Specification FRAERLEE
Ttem Y6 H Specification F#{t
Nominal capacity 5 % # 6000mah Charge: 0.5C (3000mA), CCCV, 42V
Munimm capacity #/) & & 5850mAh UDP;E;D??(}: ?llggn:;ﬁ;m:l.liv
Energy density fié#8 % /i 296Whikg discharge cut-off
3.60V

Nomimal voltage f7# i &

Internal resistance [

= 25m0Q (AC Impedance, 1000 Hz)

Charge cut-off voltage 72 1 g1 i

4.20V

Discharge cut-off voltage i di gL i

2.50V

Charging cut-off current 75 FL# (AL

=0.02C (120mA)

Standard charging current #7472 HL AL i

0.5C (3000mA)

Standard discharge current Fr/8E I e 8 i

1C (6000mA)

Max. charge current

BT AL

0.7C (4200mA) 45°C=T=15C

0.5C (3000mA) 15°C=T=5C

0.1C (600mA) 5C=T=0°C

0.5C (3000mA) 60°C =T=A45C

Max. discharge current 1€ (6000mA) 4C=T=35C
Rmeans 2C (12000mA) 35°C =T=0°C

1C (6000mA) 0°C=T=-20°C

Working temperature Charge: 0-45°C Dhscharge: -20~60°C
CEsFHiR A 0-45°C  fER: -20-600C

Weight H #

5
o |
L
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Guxin

18650 Series X
18650 25

GUXIN 8w

HRERTE & HEE, TTIA°CERERRIT

s 18650HP-35 18650HE-40
FHSR 3500mah @0.2C 4000mAh @ 0.2C
HRARRE 334V @0.2C 334V@0.2C
FEREEEE 425 425V
TR EIEBE 23V 23
o 25°C, 0.2C ERAERE 425V, BEEREERERA)\F 0.0
FRAE
oo 25°C, 0.5C ERERE 425V, BEEFREEBEHNF 0.05C
i 25°C, 0.2C EFREE 2.3V
WEA*E
&?‘ Rk 25°C, 6C fEFRTHAEE 2.3V 25°C, 3CERMAE 23V
o) EFE®  SREF 2500 % =500 %
Ul
o TFREE -40°C-55°C
fiftrRE SEMTEHE (118 ):-20°C -35°C; MK (618 ):10°C -30°C ; MMTHNEM :25+3°C
iR < B5%RH
BEREE W HGAE @ > 260Wh/kg(0.2C/0.2C) W LLAEE > 280Wh/kg(0.2C/0.2C)
e < 20mQ =20m0
=i 46+1g 47+2g



Great Power

https://www.greatpower-battery.net/

Great Power (Stock Code: 300438) was founded in 2001, and is a high-tech
enterprise focusing on manufacturing. researching and developing lithium batteries
for more than 20 years as the top OEM & ODM lithium battery manufacturers

China. Now Great Power is fully focusing on ESS. manufacturing batteries with

high standards and strict requirements, committed to creating values for customers

and becoming the preferred brand of ESS batteries!




3 Cell Specifications/ B3R

MODEL/EE: IFR46250

(50Ah 3.2V)

No. Ttems/ 2] H Specifications/HL R Notes/ #it
Jominal Capacity 555 5
1 Nominal Capacity iR s0AR 0.5C Standard discharge
. R - 0.5C fFaED
2 Minimum Capacity 1 v =50Ah
3 Nominal Voltage #7585 HL T v
4 Voltage range H I [ (7] 2.5-3.65V
5 Shipment Voltage Hi5FHE 10-3.0V
Standard charging current
6 ] ] 0.5C 0.5C CCCV to 3.65V, 0.05C cut off
bt T L LT
Standard discharging current
7 o ] 0.5C
b 1 T LR
Max. charging current
¥ ) ] 1.0C
I R T
Max. discharging current
9 - ] 2.0C
I A T R T
Internal Impedance of single cell
10 <1.0m0} 1kHz
e M
0~35°C
Operation Temperature C]]ZLI'_I:,'\‘.'-";L‘_:L_ Charging at low temperature blow 0°C will reduce
< B5%R.H.
11 and Relative humidity Range capacity and cycle life of the banery
-20~-60°C
L i P 5 Discharge i 6 RS TR, SRt A i
< B3%R.H.
Max. 3 months. Must charge every 3 months if store for
Storage temperature and 3.0-3.1V longer.
-20-50°C o ) -
12 Relative Humidity Range FarEed 3 4H, £33 HSifd—ik
< R5%ALH.
Ve i ) il LR TR iR Max. | vear. Must charge every 1 vear if store for longer.
30MS0C
AR 15, RE SRR




SVOLT

BEERER Ah(IC)

| WOBRT mm

| RETRETENV

SUREERE V(10)

WUREREE Whkg 300 f\
HEERREWHA 842 %

- FOREt 20
min(5-80%S0C)

WERG & cycle(25°C) 1200cks \O
- ‘ U1

https://svolt-eu.com/ SV/OLT



DFD New Energy — LFP 60MM Diameter
Cell

B+t Cylindrical Cell

ERTMEERSE. (EEelR

Suitable for new energy vehicles and energy storage fields
ATHTRN0RVIAEREE, EBpk—RYERFR LLE—aIRENR
BHES, £7=T2k#, PACKHAR(E, Bitr-aRERS.
AL, BESREAHLEESER,

The 60 series large cylindrical batteries developed by the company have
formed a series of internationally unified standard specifications and models.
The production process is mature, the PACK cost is low, the battery product
yield is high, and the heat dissipation is good, which can meet the needs of

large-scale continuous production.

BEESEXEE LFP S B 7 8 itt

Sodium-ion Battery
LFP 60130 46.5Ah NMF 60130 33Ah

LFP 60145 50Ah

http://www.dfdxny.com/



Bt s © s
HRMES ~f 5 S w5
= anfhE ITEM EiS =it DFD NEW ENERGY

DFDLFR60145 LFP DFDSNR60130 NMF

KRR Standard 3.15V/3.20V 3.20V 3.0V
i Voltage RT@1C/0.33C Discharge RT@0.33C Discharge RT@0.33C Discharge
FERs Nominal 46.5Ah/46.5Ah 50Ah/50Ah 32Ah/33Ah
E Capacity RT@1C/0.33C Discharge RT@1C/0.33C Discharge RT@1C/0.33C Discharge
2.0V~3.65V 2.0V~3.65V 1.5-3.95V
LT S P 1/3C CCto 3.65V,3.65V CV to 0.05C 1/3C CCto 3.95V,3.95V CV to 0.05C
- s Max Charge
BAFEER curent 32.6A 50A 16A
PO e 1/3C CCto 2.0V 1/3C CCto 1.5V
Max
= AUYEEEEST  Discharge 46.5A 50A 60A

Current

7568 Charge: -20°C ~ 55°C B Discharge: -30°C ~ 60°C
E2={(s)] Weight 820+20 920+20 770+20

Bt R =E1 H1 132+1 1451 1321

(mm) =2 H2 129+1 142.5+1 1291

Dimension 60.0+0.5 60.0+0.5 60.0+£0.5

BE=EE Densitu >178Wh/kg,=395Wh/L RT@1C Discharge = =175Wh/kg,=400Wh/L RT@0.33C Discharge >132Wh/kg,=265Wh/L RT@0.33C Discharge

BES Life Cycle 2000:% 6000% 1500%



Cylindrical 21700 Tabless Cells

1. Demand for higher power 21700 cells for the power tool
market push for adaptation of the tabless technology to

smaller cells than 46mm cells.

2. Ampace (ATL-CATL), LG, Samsung, EVE, SunPower,
Tenpower, Highstar, Lishen, BAK, Murata, Reliance

EVE Releases the 21700 40PL Tabless Cell and 21700

658E High Capacity Energy Cell

Apr 14,2023




Ampace 21700 Tabless Cells

Projects

Battery

Voltage Range(V

Max Continuous Pulse Current

8A/30A Cycle Life

B8A/40A Cyde Life

JP40

1. High power: Support 45A continuous discharge

triggering temperature cutoff, Support 60A cont

nUouUs

4000

A (Not Trigger Temperature Cut-off) 60A

~mpace

CATL & ATL - Joint venture
company

https://www.ampacetech.com/en



EVE Energy 21700 Tabless Cells

21700 40Pl

TABLESS
HIGH POWER

Tabless Structure
Lower impedance, Higher Power
Suitable for light weight'and

miniaturize application

/s

e

Power tools Garden Tools

https://www.evebattery.com/

STRONG PERFORMANCE

Super Fast Charge 9min
Energy Density 223Wh/kg
Continuous Discharge 100A
500 Cycle Times at 50A

Discharge at ~40°C

ety AW W ‘ ‘




High Star Cylindrical 5Ah 21700
Tabless Cells

Highstar tab-|

Higher Charge &

Item

MODEL
Capacity

Continues Discharge Current/
Pulse Discharge Current

Cyclelife
Internal Resistance

Fast Charge (for cycle life)

INR18650-20ps

2000mAh

80A/180A

>600

<4mQ

10 Mins

ess battery spectrum

Discharge Rate Excellent Performance

INR18650-25ps

2500mAh

80A/180A

>600

Specifications

INR18650-30ps

3000mAh

60A/150A

>600

<4mQ)

12 Mins

INR21700-40ps

4000mAh

100A/200A

>600
<3mQ

10 Mins

INR21700-50ps

S000mAh

100A/160A

>600




Xiao Lu Cylindrical 32140 LFP
Tabless Cells

32140Series

ELECTRIC CELL
Advatanges/Features

32140-
15Ah

1.All-pole low resistance, low temperature rise;

33,9+ 2 Long life, high performance LFP32140-15Ah;
| 0. 2mm I
(=

A 3.The products are widely used, and the product system covers
electric passenger cars. low-speed electric vehicles, electric
logistics vehicles, energy storage and other markets;

4 Many product models. main products: LFP32140-12.5Ah,

LFP32140-15Ah. LFP32140-17.5Ah.

uwg "03-0vl

voltage :
Discharge Ending Voltage: 2.0V Weight: <320g




Solid-State Cells Background

All Solid State Battery - 0% liquid electrolyte
ASSB completely eliminate liquid electrolytes, and use solid materials as both electrodes and
electrolytes. No liquid is present in these batteries whatsoever.

Quasi Solid Battery - up to 5% liquid electrolyte
While QSSB are closer to solid-state batteries compared to traditional liquid electrolyte
batteries, they still incorporate a minimal amount of liquid or gel in the electrolyte composition.

Semi Solid Battery - between 5-10% liquid electrolyte

Compared to quasi-solid and all solid-state, SSB have a larger fraction of liquid or gel in their
overall composition, particularly within the electrodes. The electrolyte in these batteries is not
fully solidified, but rather exists in a semi-solid state, where a significant portion is in a liquid or
gel form.

Difference

Cathode ! ' | |
active Electrolyt Separator ' Anode [l 1
material e active 1

1' - '/' o material

© ®
Liquid State Li-ion Battery Solid State Li-ion
Battery



Solid State Batteries Advantages

Less dead weight
components

Solid Electrolyte

= Nonflammable

* No cooling required » No plastic separator

* Allows metal anode » |deally, no binder to

= Blocks dendrites hold electrodes

* |Increased durability

Metal anode Less volume required /

o , for packing
= Eliminates the ion host (a dead

weight
ght) No cooling

= High capacity (long-I
_3xlessvolume

needed than LIB*

https://plugboats.com/tag/solid-state-battery/

X liquid electrolyte H

= Flammable

*= Not compatible with metal

= Dendrites can form

) @ carbon-based anode

» Limited capacity to

accom S

18mm ‘

https://batterybro.com/

B Several dead weight X
components

» Plastic separator

» Binder

= Solvent

Pack overhead X

Need volume for ciiling




Solid-State Batteries Limitations

Power limited by electrolyte low ionic conductivity and
resistance induced at electrode/electrolyte interface

High working operating temperatures - Operation at low
temperature may be challenging

High mechanical constraints in the cell

- Volume changes during charge and discharge causes loss of contact
between particles/films

— Insulating layers at the grain-boundaries/interfaces

Requires different manufacturing processes than liquid
batteries

High pressure required to maintain electrode contact
Electrochemical stability issues with some electrolytes
More expensive

Liquid electrolyte LIB Solid-state battery



Dongguan Ganfeng Electronics

ASINE
Company Profile
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Zhejiang FunLithium New Energy Technlogy Co., Ltd.

A subsidiary of Jiangxi
2460, H st

5 HH
llll!lmlilﬁll

runumum founder has over 20

of experience in the
Lol tecmelogy, and the
RED team has aver 10 years of
experience with wellestablished
research  and  development
‘mechanim.

ZIN R B

Key advantages
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Funlithium particpated i the
L =

HARARE
Technology
LATNBHNAREAASRSSE
MEH0RE, RPERRT

10055, W AR SR A
i L, (ME20226

Funlithiumn leads the solid-sate

regulations such a3 *Test method

for solid-liquid content determina-

tion of solid-state bateeries” and

Tt method and reirerncn for
batteri

, manu

and high

TEES

Industrialloop

L N LS T Tl
s, A9 B RAR WERE
KAWL, WRedN58
W, B hE IR RERNHE,
FGHARA QAR

Ganfeng covers through wpstream
lithium _ resources,  midstream
lithium chemicals, to downstream
lithium bateery manufacturing and
recycling, securing the material
supplies for the RAD and mass
production of sclicstate batteries.

SOLID-STATE

BATTERY
EZS et

BYF—
A new generation of batteries with
higher safety and better performance

ang FunLithium New Energy
High-
fenglithium

http://www.ganfenglithium.com/

BEEEEEER
FanfenglLiEnergy

ATHERERRRERAR

GanfengLithium


http://www.ganfenglithium.com/

FEr~m
Product Portfolio

Sk E{FEf2FEHAEl  oxide Solid Electrolyte

X E)E A (L KE AR P RSN ASICONEF IRl Garn et S I T R R .~ R A SEWN . K5, SRR, B TRIEL
BT R — R, HRE . B8P AT R A, T 2023 R85 TR R M,

The oxlde solid electrolyte materlals developed and produced by Funlithium Include NASICON and Garnet structures In forms
of powder, slurry, and electrolyte sheet. Belng one of the first In the Industry to achileve mass production capability with stable
batch consistency and first-class lonlc conductivity, the compary will ramp up Its production capacity to kiloton In 2023,

il EIRTFRTE AR
Structure lonic Conductivity@RT Particle Size
NASICON EHAESE Bulk: 24.5 mSjcm £ Powder:200,/600/5000/100000m
£ BSE Total: 0.8 mS/cm 4% slurry:150/300/600nm
Garnet B A~K standard Product: 0.8 mSjcm | #H& Powder:200/500/5000/10000nm
MESETR Next-Gen.: 2L5mSjcm ¥ Slurry:160/200/500nm
&#ie EERFRTE R
Structure lonic Conductivity@AT Dimensions
B~ round:®l2mm)d 16mm/e20mm
; F5 Square:2020mm/60X 60mm
NASICON (5.0£0.5) x 10 ms/cm B Thickness: 260m /2800m,/200pm
HE#ABTES customizabla

i fi B R 2 FEF1HEl  Sulfide Solid Electrolyte

FULHIE R BN A T RISERAM N AT E il mH e, AT DEEHT ., BiLe R OR AR ET S S, B2ESER
st B A R YD LR T . 0 ) P Y LGPS, LPSCL LIPS, S5LIPS ST M R E e Mt s, BT RSERE A6 T amK
T, BN ERTUSERT. AFARAS NS EERE, T LREERRMENRAMERETR.

Sulfide solid electrolyte I1s a kind of Inorganic solld electrolyte material with the highest lonlc canductivity. Attributing to good
thermal stabllity, wide electrochemical window, and good mechanical performance of the materlal, It Is considered to be a key
alectrolyte materialused inall-solld-state batterles. FunLithium provides LGFPS, LPSC, LI P,5,, and LIPS, with the highest lonic
conductivity with mass production capabllity and competitive price.

EERFUIE RN

Preduct Name lonic Conductivity @RT Particle Size
LGPS 2=7.0 msfom 0.5~50 pum
LPSCHHIH & 10.5 msjcm 2.0~50 pum
LPSCHE Sl 5.0 msfom 0.5~10 pm
LPS7311 =2.5 msfem 0.5~20 pm
LP5314 3.0 mSfem 0.5~20 pm

EEEREETHEM  Solid-liquid Hybrid Electrolyte Li-ion Battery

HEEREEENRsARER TRAN-LEREERTEN AN, AFEH Bkr~R S BRI, EnARE BENSA.
R T N A . 2RI AR S T B 2GW h, HTE R i 3R 00 £ i, 0 S AT R

Ganfeng LIEnergy takes a lead In the Industrialization of hybrid solid-liquid electrolyte li-lon batteries, and ploneered In
automotive demonstration project. The batteries have also been Introduced into otherapplications, Including portable power
statlons, electric bicycles, smart robots, consumer electronics, etc. The company now has a 26Wh production line, and Is
bullding a new manufacturing base and an advanced battery research Instute In Chongging, China.

260 whikg 2000 @RT, 1C/1C 1000 {@HT, 1¢/1C 85% @-20°C
BHmERBEE = R & 5 e & R i BF A e EES8ERE
Cell Energy Density Cycle Life @RT (25°C) Cycle Life @HT {457C) Low-temperature Capacity
REMLHE (s EAmh B Rt ER) FiERESERRA RSt
Safety Test ltems Safety Requirement for EV Batteries “GB33031-2020° Safety Performance of GF Hybrid Electrolyte Battery
£ FEREEH Smm §1Et, $RERE 25mm/s
Hall Panatration Cancelad Inthe new GB requirement iEmim steel nall, wilosity of 25mm/s
LIz NFEELI0°C BOFEE180°C
Thermal Stability Heatthe call to 130°C Heat the cellto 180°C
pk; ! EL1CFEE = | FERFEL. 18 LLICFEFRZE & | PR 515
Owverchange Charge the cellwith 1Cto L1U Chamgethe cellwith 1ICto 15U,
B I BIABIL 5% LT 34 B/100 kN TP BAE) 30% BT A73AEI200 kN
Crush Crush until 15% cell deformation or LOO kN Crush until 20% cell deformation or 200 kN
ik ] =it/ F FAftEE. BEhFeE
Electric Vehicle Porta ble Household Power Station, Electric Bicyles
50Ah  21B5100.1°117mm e 28Ah  1320°200.0°T6mm

e

/ 123Ah 54g0¢1160%12.0mm = 42Ah  162.0°226.0°8.4mm

EEENIRERERM  Solid-liquid Hybrid Electrolyte Li Metal Battery

e £ TR 5 Rt R R T 5 St G 0 O 5 2 e S DO, 4 R R AR 400Wh kg bl E, 3
A&nH BRERNESEE TR2024 5 ™.
High energy density and high safety performance can both be achleved with hybrid electrolyte lithium metal batterles, while

It 1s difficult to balance for canventional liguid electrolyte batterles. The company Is commerclalizing and starting to mass
produce the batterles by the end of 2024,

400 Whikg 70 Ah 5C @RT 200 °C %ﬁ:?snbilhy
BLERTEE EHERELSRT SN EED HEZEHE
Cell Emergy Density Autornothve Grade Battery Continuous Discharge Rate Super-high Safety Perfarmanice



Semi Solid-State with Li-
Metal cells, 400 Wh/kg




Beijing WeLion New Energy

02. Product Planning and Development Roadmap Y/ WELION

Welion's
Product
Roadmap

360Wh/kg | 400Wh/kg ,
111Ah 1 | 120Ah : i
Power battery ( ) ! ( ) [ High
Pouch cells: ! I energy |

359°118*11.9 | 180 °C & Po I n
| | Battery Standard v\ density [/
L \ ,
b Y

| 1
1G 350Wh/kg, | 2G 350Wh/kg, |

| 106Ah ]
Power battery (106Ah) g ( ) )

e 1,200 cycles & 200C |
359118119 | 1.000 cycles & 180°C | .200 cycles |
| thermal chamber test & | | thermal "!"a""bE' ‘?5‘ &

1.5C quick charging I . 2.0C quick charging

cylindrical cell

SHE360-111 \;41 SHESS0SR00 \" SHE350-106S \" SHE400-120

SHE300-36 /1

d

O kDB R AR

weLon| Beijing Welion New Energy Technology Co. LTD

http://www.solidstatelion.com



http://www.solidstatelion.com/

Talent New Energ

Completion of 0.2GWh semi-solid-state lithium battery productlon line at
Phase I of manufacturmg base in. Chongqmg

1‘{

High-energy-density solid-state EV batteries

In terms of material system design, Talent employs cutting-edge materials for h@mrgy—densky cathodes and anodes
and has developed our very own solid-state and multi-lay . Our electrode design
optimization process includes micro-structure characterization and snmulanon which not only improves both the cell
f high gy-density

yand but P:

swd—sﬁte Ev batteries.

Currently, the mass-produced pouch and prismatic aluminum shell products have excellent performance,
achieved product delivery of two-wheel vehicles, passed related performance tests of NEVs, as well as passed the

GB38031-20; test and the Nail ion Test, Talent plans to unveil the second generation of
ultra-high-energy-density solid-state batteries with an energy density beyond 400 Wh/kg in 2024 to meet the market's
upgrade demand.
o
SN

- ° '

i |

]

o e i epmme
o

—— N

Project/Parameter | Pouch cell high-energy-density solid-state battery m“m&?
‘Battery Type NEM NCM Nem NCM
Working Voltage (V) 27-4.2 2.7-42 2.7-42 27-42
Nominal Capacity AN 56 & 105 150
Energy Density (Wh/kg) 290 310 330 300
> > >25C >2c
Viorking Temperiure Range ("C}, -20.60°C -20-60°C -20-60°C -20-60°C
CyceLife [@25°C) 1500cycle | 1500cycle | 1000cycle 1500 cycle Ry
Passed the safety p tes ing to GB 380312020 and the Nail Penetration Test T E m E ,E

https://www.ctine.com/ oY SN TALENT NEW ENERGY



Shenzhen BAK Power Battery

BAK Battery Unveils Cutting-Edge Semi-
Solid Battery Products at CIBF 2024,
Promoting Breakthroughs in Application

Fields

M E S
@ ICA dE \

Semi-Solid | \

https://www.bakpower.com/



Guangdong Jusheng technology
(Polyentech)

Solid-state pouch cell High Energy Density solid-state lithium metal batteries
BRLEBREE EHAES B

n 8

g CoY

oY cpov

CoY

REREBUFSABRAE

. . e B RERRETTRNERAE
A INPTEA322040T- 204 o E EZERETR
Rwasn Ra/Em == ERATE 150
ok WM/ ENE
e 85 40
7
21000
2300
R | mEam BAN.
RELANRTY EEAEERTe R APTUEHOESR 152 3 i3-2 2
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http://www.polyentech.com/ Z2LILY =ilT=Cil
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Shenzhen Chuangming New

Nominal capacity

Q

internal resistance

Charge cutoff voltage

Discharge cutoff voltage

weight

Standard charging current

Fast charging current

Energy (CHAM)
Quasi-solid-state battery

hitp://www.cham.com.cn

Fast charging current 1C

Standard discharge current 0.5C

Maximum continuous discharge 2C

current

Normal temperature cycle life 2000 times > 80% 0.5C/1C

High temperature cycle life Cycle life at 45°C 1000 times > 80% 0.5C/1C
Cycle life at 60°C 500 times > 80% 0.5C/1C

Operating temperature (charging) 0°C~60°C

Operating temperature (discharge)  -20~60°C


http://www.cham.com.cn/

Highstar

BeMA ladsiis | TO BE HIGHSTAR

N\

Big Cylindrical Battery

4695 SHP80OL

Material Chemical System NCM solid-liquid mixture

Mass Energy Density =300Wh/kg@0.33C

Volume Energy Density =800Wh/L@0.33C

Nominal Capacity 35Ah T
(7]}
L

Nominal Voltage 3.58V 3
o

Working Temperature -20°C~60C

Charging Time =20min(10%~80%S0C)

Low Temperature Discharge Performance -20°C/0.33C capacity retention > 80%

Dimension @46*95mm

Cycle Life =1200cycles@90%D0OD

Testing & Certification @ @ IEC “"38.3

HIGHZTAR A rrer

—

B8 Mix

http://www.highstar.com/ HIGH 'TAR



ALN

R Ak | TO BE HIGHSTAR

Solid Battery — ESS

Material Chemical
System

Energy Density
Nominal Capacity

Nominal Voltage

Standard
charge/discharge rate

Dimension

Cycle Life

Working Temp.

Test & Certification

45Ah SHS150

LFP solid-liquid mixture
=150Wh/kg
45Ah
3.2v
0.5P

359*117*11.7mm

=8000 cycles
(100%D0D@0Q.5P)

-20C~60C

GB ® @

36T6- A [UISE Tk
wL1B42
UL35404

280Ah SHS165

LFP solid-liguid mixture
=165Wh/kg
280Ah
3.2V
0.5P

173.6%71.6*207mm

=6000 cycles
(0.5P/0.5P,100%D0D@25°C)

-20°C~60C

UN383

IEC 62617 L ]

Solid Battery — EV

Material Chemical
System

Mass Energy Density

Volume Energy Density

Nominal Capacity
Nominal Voltage
Charging Time
Dimension

Cycly Life

Test & Certification

SHS360C

NCM solid-liquid mixture
=350Wh/kg@0.33C
=T745Wh/L@0.33C
106Ah
3.55V
=<35min(10%-80%S0C)
359%*118*11.9mm

=1000 cycles

Gl ®

OO TR,
AERnBSAN

SRS

SHS360S

NCM solid-liquid mixture
=360Wh/kg@0.33C
=T775Wh/L@0.33C

111ARh
3.51v
=60min(10%-80%S0OC)
359*118*11.9mm

=600 cycles

N383

HIGHZTAR A rret



Lithium Metal With Liquid
Electrolyte Cells

HCM - Lithium metal-LMFP Cell

LMFPI/Li Cell (318Wh/kg)

LMFP/Li-NDFX2-DCH Rate

I 1 I L 1 I 1 1 i

00 05 10 15 2.0 25 3.0 35 40 45 5.0
Capacity (Ah)

110
100 [
sof |
P ARARANARERRE RSN
MSRARENEEEE NS SRTAY
o : P
sof
sl |

30F | ¢ NDFX2-10Kg/cm2-1
; 4.3-3.0V,0.2C/0,5C |

LMFP(3.42mAh/cm2)/Li(20um)-RT cycle

20

S T U S N R | i 7 Y I (|

0 50 100 150 200 250 300 350 400 450 500

Cycle Number

http://www.hcmaterial.com.tw

4.15Ah
LMFPI/Li cell Charged to 4.2V
(CC/CV, 92.5% SOC, 294Wh/kg)

4Ah LMFP/Li/Naepe 4.2V - Nail penetration test

4.10 100
4.08V
4.053v 90
$ - =
405 B EFNEN U RS ot iR 480
006V .
s t .. Nail max.temp ~ 63°C
T 4004 T/ = High speed Voltage(V) Jeo
g H 'Y —=— Low speed Voltage(V)
= .
>(J | - —=*— Negative temp(°C) 150
/ % - —— Positive temp(°*C)
3.95 ‘l .\'1_ —= Center embedded temp(’C) _{ 49
/
/ - 130
""""""""""" . .
390 T T T T T T T T T 20
0 5 10 15 20 25 30 35 40 45 50
Time(sec)

LMB Cell showed 74mV voltage drop at the
beginning of nail penetration, then recovered to
27mV drop by the ISC fusing.

=N

Nail: SUS, diameter: 22.5mm
Penetration speed: 20mm/s
Test result: Pass

Temperature(°C)

SUS nail, 2.5mm OD, Thermo
Couple embedded


http://www.hcmaterial.com.tw/

Beijing Golden Feather New
Energy

(&) Cell Simmary | EZH K Golden ~eather
mmﬂmmmmmmmmm

S300

High Energy
1 Density Semi- 300

Solid

NCM811+Si0

§320

High E
2 positysem- 320

Solid

NCM811+Si@C

S$340
High Energy
3 Density Semi- 340
Solid

NCM811+Si0

S200
4 Fast Charge Semi- 200
Solid

NCM811+C

46xx
5 Fast Charge 280
Cylindrical Cell

NCM811+Si@C

S500 .
5 Anode Free LMB 500 NCM811+Cu/Li

TP ¥hHE Golden ~eather

https://www.gfenergy.com/



http://www.batscap.com/default.html

(ss)p 7650P0 High Energy

Cell Parameters

7.6mm*50mm*130mm
(T*W*L)

Dimension (mm)

Capacity (mAh)
Voltage window (V)
Nominal voltage (V)
Weight (g)

Energy density (Wh/kg)

Volumetric energy density
(Wh/L)

Internal resistance (mQ)
Working temperature (°C)
Cycle life

Instant discharge rate (C)

Safety test

15700 (0.1C)
3.043
3.65 (0.33C/1C)
130+2¢g

450
1250

~3
-20~45
>80
=3

External Short, Forced
Discharge, Free Fall,
Stress, Vibration

Capacity 15Ah

VED 1200Wh/L

Voltage (V)

45

4.0

3.5 4

30

——— charging
——discharging

T T T
0 5 10 15

Capacity(Ah)

GED 450Whl/kg

Instant Discharge >4C



Talent New Energy
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https://www.ctine.com/ @y S TALENT NEW ENERG



Anhui Tongneng New Energy -
China

RMEREHT AR AR E]

General New Energy Co.,Ltd

gag hEdizhl

Polymer lithium-sulfur battery

(® 100AnE&¥iBHE it
8 p:] hik:d
1 BHRE BRI
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3 WEER 10040
4 IfFaE 2.1
5 T AR R 2.8v
b 4 - T 6 6 RHUE AR 0. 02CA
A Lcwe= 2 7 BRI A 1.0v
i PLS13102322 8 FFAET/ BT 0.5¢/0. ¢
kil 5 s | Rovsnmeaa i
) ‘i‘ 10 TREE 20%Wn/Kg
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12 | R (teve) FABH 13+102+322mm
FedRE, sT~45C
sRESR, 4Tk
13 TFaEcRECR pror
RHRE. KT e
(® 80AhEAMEHHEit:
i Wme i3
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www.generalnewenergy.com

Cells are in prototype production



http://www.generalnewenergy.com/

China’s GNE develops lithium-sulfur
battery with energy density of 700Wh/kg

The energy density of the newly developed lithium-sulfur prototype far exceeds the
one of common lithium -ion batteries.

hina's General New Energy (GNE) has recently announced a significant breakthrough in lithium-sulfur
(Li-S) battery technology, unveiling a prototype with an energy density of T00Wh/kg.

According to GNE, this new battery not only far exceeds the energy density of existing lithium-ion batteries but
also offers substantial improvements in both mileage and safety.

Lithium-sulfur batteries, which use sulfur as the cathode and lithium metal as the anode, represent a
promising alternative to traditional lithium-ion batteries. Theoretically, Li-5 batteries can achieve energy
densities of up to 2,600Wh/kg, which is over five times that of their lithium-ion counterparts. Furthermore,
sulfur is abundant, inexpensive, and environmentally friendly, giving Li-S batteries a cost and sustainability
edge.

However, Li-S batteries face significant technical challenges. Sulfur's poor electrical conductivity hinders the
battery’s high-rate performance, while the “shuttle effect” of lithium polysulfides dissolving in the elactrolyte
leads to increased electrolyte viscosity, reduced ion conductivity, and accelerated capacity decay.
Furthermore, the considerable density difference between sulfur and lithium sulfide causes velume shrinkage
during charge-discharge cycles, compromising structural stability.

The GNE research team, led by Dr. Jiujun Zhang, a fellow of multiple academies including The Academy of
Science of the Royal Society of Canada, the Canadian Academy of Engineering (CAE), the Engineering Institute
of Canada and the Chinese Academy of Engineering, has been at the forefront of overcoming these hurdles.
With more than a decade of persistent effort, Zhang and his team have made many breakthroughs in Li-S
battery technology.

By employing innovative designs and materials, they have successfully addressed many of the key technical
challenges. For example, the team improved sulfur’'s conductivity and ion transport by using nano-material
coatings and electrolyte additives, effectively mitigating the shuttle effect. They also developed novel
electrolyte materials that improve both the battery’s cycle life and safety. These innovations have laid a
strong foundation for the commercialization of Li-5 batteries.

Founded in 2022, GNE specializes in developing efficient and eco-friendly energy storage solutions. The
company’s R&D team is led by Dr. Zhang, including scientists from the U.S. and Japan. GNE has secured
several patents related to Li-S battery technelogy, covering materials such as cathodes, anodes, separators,
and electrolytes.

The company also operates an advanced production line for Li-5 batteries and supporting materials, ensuring
full control over the entire production process from R&D to manufacturing. GNE has also established a testing
team to ensure the quality and performance of its products.



« ; .
=H=" o Lithium Sulfur - . Lithium Iron
ﬂ Elb B Battery %ggiﬂ-’ﬁ Battery
2N 22.535Ah Capacity: 22.535Ah 5 22.633Ah  Capacity 22.633Ah

BS: 0975130 Model: 0975130 BS: 1460136 Model: 1460136

4 4 HEEEE Bt 8 W S

Energy Density - Energy Density
¥ 4 381.2% 100%
701.8 Wh/Kg 184.1 Wh/Kg -

Weigh Welgit Weigh Weight
67.8g # 393.5¢
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CETC Lan Tian Technology

Energy Storage Product Series

CENC  Rechargeable battery/Lithium Metal Battery

@ Product introduction
Lithium metal secondary batteries use Li[Ni<CoyMn.]O: cathode with lithium metal anode.
characteristics; High specific energy lithium metal secondary batteries have industry-leading

@ Features & Benefits
High specific energy: Power type batteries with specific energy up to 450Whkg. high
specific energy batteries with specific energy up to 515Wh'kg.

High power ch i rate up to 5C.
@ Technical Specifications
Project Power type batteries High specific energy batteries
Sizes(mm) 8+103+330 62*117*116
Rated Voltage(V) 373 373
Capacity(Ab) 266 220
Specific energy (Whikg) 450 515
Cycle life (times) 200 55
Mm!. ““:‘;z""" sc 1c
Sy s 'Ihunghﬂxe..sh:g_t-:ixun't, Through the short cireu,
over-discharging, drop drop
@ Applications

Aerospace @lantiantech.com.cn

CENC T=EREXRHZRHERAS
https://www.lantiantech.com.cn/



Shmuel De-Leon

Energy Ltd

Shmuel De-Leon Energy, Ltd.

Mazal Arie 10, Hod-Hasharon, Israel 45309
Tel/Fax: 972-77-5010792, Mobile: 972-52-8601517
www.sdle.co.il, www.batteriesdatabase.com
shmuel@sdle.co.il

Information in this report was obtained by:
1. Public web sources.

2. Shmuel De-Leon Battery/Energy Sources DataBase ® (Includes
15,000 cell PDF data sheets).


http://www.sdle.co.il/
http://www.batteriesdatabase.com/
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