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Committed to be the NO.1 lithium-ion battery aramid solution service provider worldwide
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HIGH-PERFORMANCE ARAMID LITHIUM-ION BATTERY SEPARATOR
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Tayho Battery Materials Technology Co., Ltd.
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HRFE:. liuzeqing@tayho.com.cn
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Tayho Battery Materials Technology Co., Ltd.
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Pioneer and
leader of
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HEELHERNFIRE SIS E TAYHO ADVANCED MATERIALS GROUP CO.LTD. is a

global new chemical materials leading enterprise.

. Development Strategy: talent leading and innova-
| ‘ ‘ t\“ p tion-driven

.G ;,gs I Marketing Policy: creating value for customers and
i B growing together with them.

Tayho is devoted to many industrial fields, such as
green chemical, advanced textiles, high-performance
flber and green energy materials, etc.
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Main products Ownership Industnal parks Acres Numberof Stock code
enterprises employees worldwide
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FEE® WUBFL

Taparan® Para-aramid

ZRFEIR® BUFELE

Tametar® Meta-aramid

ERASE—, EXE=

T@p‘l in Chma Tepz in ihe world Top1 in China, Top3 in the world

RL1iA® FLR 75 22 PRAR ™
Metastar® Aramid paper SAFEBMT""‘I Aramid coating separator
ERASE—, 2XFZ N TF2IkE—

Top1 In Chma,Tap? In the world To be Top1 In the world

Aramid

Products
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Aramid ranks Top2 in the world.
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Innovation
Capability
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Leading innovation platform
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> National Aramid Fiber Engineering Technology

Research Center

> National Enterprise Technology Center
<> Aramid Fiber Industry Technology Innovation

Center in Shandong Province

> Postdoctoral Research Workstation

Cutting-edge scientific equipment

CHRIEE 42 E
> BAFESEER=E 15 1
> IHRINE 11
> IR ES 300 kA
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Fruitful innovations

> BEXBRHT R 3 I

O Aabh iR T &K 16 I

O IRWNEF 153 In
> EZRE51T R 80 RIm

> 42 Pilot Sets
<15 Research Labs
<11 Analytical Labs

¢» More than 300 Analytical and Testing Instruments

>3 National Science and Technology Progress

Awards

& 16 Provincial and Ministerial Science and

Technology Progress Awards

> 153 Authorized Patents
<> More than 80 National and Industry Standards
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Market

Guarantee
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Tayho' s products serve almost all areas related to the national economy,
Including textiles, information, aviation, transportation, safety protection,
environmental protection, emergency, etc., providing key and basic support
for the development of the national economy and the implementation of
national strategies.

el iR

Textile and Apparel

(ERIA(E
Information and
Communication

FTHE IR

Electric Vehicles

R 2R

Emergency Rescue

SHETF R fin= T dk
Smart Wear Aero Industry
2P IFIRRIP
Safety Protection Environmental
Protection

04

SAFE=IV
BB A TR T

HIGH-PERFORMANCE ARAMID LITHIUM-ION BATTERY SEPARATOR
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Aramid coated separator is a new type of heat-resistant
battery separator.

With low density, high temperature resistance, oxidation
resistance, and easy infiltration, it can significantly
improve the production efficiency, safety performance,
fast charge performance and long cycle life of the battery.
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=4 Pilot production line

PEEE1S:N Separator test lab
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BithzHi% Battery assembly

BiiSM Battery detection
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Guarantee
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To guarantee integrated research
and development, as well as
support capacity.

PRER LSS

Separator advantages

REZEE
Light weight

o IR R 1
Strong liquid absorption

SRR mE
High melting temperature

M FINELF

Good puncture resistance

Hins

Battery advantages

ﬁ/fﬁﬁﬁ _l%ﬁ_
High discharge capacity

& 7=ap

Long cycle life

RIEFEE
Fast charging

Rt

High safety performance

Advantages

<> SAFE=SVI™

Product

o

*EH%L*R_F: Qﬁ;?%ﬁnﬂ%ﬂ’],ﬂ'—
EZELLFEEMRAR/) 50%

DIIIJ

Surface density 50% lower than ceramic
coated separator
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Absorbing efficiency increased up to 2times
after coating, which could increase battery
production efficiency and cycle life

2 7 72 bR AR BV IR BRm B B & 1R
FrE 250~380°C

Film melting temperature up to 250~380°C

B AT Z— =2V IEBE
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EEI]D‘

Higher puncture strength than ceramic
coated separator, especially at high tem-
peratures

S AREIRINEENES=ELLEE
FElREm 10%, S.alBEAa=HEXY
= 13%

Discharge capacity increased 10% at low
temperature, and 13% at high tempera-
ture compared with ceramic coated sep-
arator

%lgl__l ﬂ:%ﬂﬂﬂi EEJHJ'”EIT% AP JﬂJﬁt
XTLE, SRR MEIAEFRIE T
30% LA_E, EBA—EE T

Battery cycle life increased 30%, with
better uniformity

AR, BATIREER

Fast charging capacity increased due to
good Infiltration

MR | FETHREML, B4
BB 100%

100% pass rate at hot needle puncture and
crush test
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SPECIFICATION
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Separator m |

08

- = i HEE ; 4.1 6.8 5.4 7.8
Hé‘epﬁ] ﬂ; Surface density g/m
Ebﬁfff % 35.9 39.0 39.0 /
~amitnd SAFE , BRI THM. THCM,. THCP3FHE S, v
SAFE=" now has three types: THM\THCM\THCP Air pemfa;‘;fity ot s/100cc 112.4 172.1 166.0 180.6
| MD Mpa 244.9 2150 224.0 184.7
VAL S
Tensile strength
TD Mpa 287.9 198.5 196.0 160.4
£Z 8 22 He FE B 4 2 4 MD % 1.2 109.7 96.3 115.0
Product name Product specification el e
’ TH M Elongation
e — TD % 90.0 119.9 102.5 129.6
Zli|B]{i 520 7772 fRAR 74249
Meta—aramic![ coatec 04949
separator
P 194942 1l 47 MD % 2.0 0.2 0.2 0.0
Thermal shrinkage
105 D % 0.0 0.2 0.0 0.0
- oar 147 MD % / 3.0 4.0 2.5
oro dli:; Esniﬂzdiﬁation Thermal shrinkage
. 130°C 1h TD % / 2.0 1.5 0.5
9+3
B4 T R 24949
e cbated seprator 9+2+2 AR 7 /e : . o -
232t Thermal shrinkage
150°C Th D % / 4.0 5.0 3.5
K43 MD % / 5.2 5.7 4.5
Thermal shrinkage
P D % / 4.8 5.0 2.3
PR R i
Product name Product specification k| &2 5d 2
’ THCP " Peel strength KN/m / US T U995 0.078
- - SRR E
Pﬁ{ii_ggaa?yg s&eggrrg?glrc 9+2+2 Puncture strength N 3.5 4.3 4.1 3.8
1242+2
R AR m
Me|tm§§fmﬂ§ej:a_’[ure DC 130'140 210'260 210'260 ?“250
E RSB SEE5.0-16.0um, REEE0.5-4.0um, AIRIER A ER#ITESLHE. 7 |
X KllFRE: GB/T 36363-2018; ZAIRAIIERTP, R 2GR AHE(EITIE, 7] B A E.

Base film thickness is 5.0-16.0 microns, coating thickness i1s 0.5-4.0 microns; all can be
customized according to customer's needs.

Please note: The data in table are typical or average values, and cannot be used as technical specifications.
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SPECIFICATION

= By Bz
ki um 9.2 13.5 12.3 13.5

Thickness

HEE

Surface density

FLIRE
Porosity
ZSE

Air permeability value

VALY

Tensile strength

B K
Elongation

AU 4E

Thermal shrinkage
105°C 1h

AU 4E

Thermal shrinkage
130°C 1h

AU 4E

Thermal shrinkage
150°C 1h

AU 4E

Thermal shrinkage
180°C Th

SR E
Peel strength

FRlEE

Puncture strength

iR iR 2

Melting temperature

10

MD

1D

MD

1D

MD

1D

MD

1D

MD

1D

MD

1D

X KARAE: GB/T 36363-2018; A A%
Please note: The data in table are typical or average values, and cannot be used as tec

g/m

2

%

s/100cc

Mpa

Mpa

%

%

%

%

%

%

%

%

%

%

KN/m

Rl

°C

A, PR B #4

2ppl:

5.4

39.0

145.4

21 1.2

2335

114.9

111.1

2.5

0.5

4.7

130-140

AEME T FIYE, A A,

i

Shelet

200.5

200.6

121.4

126.0

ro>l.3

0.5

0.0

3.3

1.5

13.8

10.0

9.2

3.9

U117

9.5

210-260

1.4

394

200.9

204.4

202.1

108.8

118.5

05

0.0

4.0

2.0

14.0

9.0

10.2

0.2

0.191

9.

210-260

AR

nnical specifications.

9.3

198.0

182.5

1123

116.3

1261

0.5

0.0

2.3

1.2

12.0

8.2

8.2

.7

0.100

5.0

=250

FmE

SPECIFICATION

= EA (3] Bfg
BE m 11.5 15.8 15.0

Thickness

HEE

Surface density

FLERER

Porosity

BE

Air permeability value

VALY

Tensile strength

iy e (1K 2R

Elongation

T

Thermal shrinkage
105°C 1h

AU 4E

Thermal shrinkage
130°C 1h

AU

Thermal shrinkage
150°C 1h

AU 4E

Thermal shrinkage
180°C Th

SR E
Peel strength

FRIEE

Puncture strength

iR iR

Melting temperature

MD

1D

MD

1D

MD

1D

MD

1D

MD

1D

MD

1D

X KSR GB/T 36363-2018; A AFIERT,FA
Please note: The data in table are typical or average values, and cannot be used as technical specifications.

2

g/m

%
s/100cc
Mpa
Mpa
%
%
%
%
%
%
%
%
%
%

KN/m

C

R &S PNE:

S

42.0

175.8

271.3

22350

102.8

144.2

3.8

0.7

o

130-140

A RETY S

9.3

43.7

231(.0

220.3

177.7

94.0

132.8

0.5

0.0

4.3

2.0

19.0

13.0

13.2

8.5

0.120

6.2

210-260

LB , A o] A AR SE,

8.3

43.2

207.3

236.8

190.9

108.7

160.8

0.5

0.0

4.5

1.8

24.0

16.7

15.2

9.0

0.126

6.1

=250
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3C Products
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Applications
[z B Siak

R &S RERE, #iE 3¢ 171, BREFZRT

FEANESLZELENEK,

Outstanding high temperature resistance, to meet the
high safety needs of lithium-ion batteries for 3C
products, EVs, energy storage systems and other

types.
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f S fEBE B,
Electric Vehicles Energy Storage Systems
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Battery System Overall Security Solution
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Cell Battery protection Battery weight reduction Battery fire protection
7 e PRAR B e bhiEth LR 75 Le AR
Aramid separator Aramid cloth Aramid honeycomb Aramid aerogel

SAFESV" B MLZS2MHRIEFTLEFBRTE,
BHRERESHITHRIGERR.

sAFEsv™ provides aramid integrated solutions for battery

safety, supporting safe travel and sustainable development.




