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Chapter 11 O|XPM X| D&X} £2|at

1. O|XHEX| nEA o

by
OF3(+)0]| 9)C 2| O] &(Li+)O| 23(-)0fl U 2|§ ol 2(Li+)o|
23(-)ez o5 FEHeRolF

https://inside.lgensol.com/2021/11/2| & 0| 2 E{ 2| o] L=t &t E 2|



Chapter 11 O|XPM X| D&X} £2|at

1. O|X}HX| nEX} E2jat 7| e

. HS|™ Ex

- HXQ7IAH =9 22

o 2E7|(dendrite) A BEX|
“SEPARATOR” e



Non-woven mat

* PE, PP, PA, PTFE,
PVdF and PVC

Modified membrane
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* PE,PP,PE/PP
and PP/PE/PP
* Other polymers

Luo, Wei, et al. Journal of Power Sources 509 (2021): 230372.
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Celgard 2730 (PE) Celgard 2500 (PP) Celgard 2400 (PP)

Surface morphology of commercial separator
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Thermal runaway

Exothermic chemical reactions

Thermal heating of battery

Internal short circuit

Battery designs
Penetration/crushing of
battery

Overcharge, Over-discharge
Battery aging

Wet environment
Penetration/crushing of
battery
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Tearing Piercing Collapsing

Failure mechanism of the separator membrane {(ref2)

Feng, Xuning, et al. Energy storage materials 10 (2018): 246-267.



« Polyethylene

- High molecular weight HDPE

- =8t shutdown £

_I__|_|_
243N ZE
LS4 S1EIN QLA LS M A Ei}

« Polypropylene

- Meltdown ‘4 & 2%, shutdown &2 =0l
(@]

- PEO|| H|3H| ™S 2 23t wettability



Chapter 11

O[XpHA| Z At =29

® 2XPHRX| =29 &% =9

Material PE PP PP/PE/PP PP
Processing Type Wet, Biaxial Dry, Uniaxial = Dry, Uniaxial Dry, Biaxial
Manufacturing cost Expensive Cheap Moderate Moderate
Simplicity of : ; .
Manufacturing Complicated Simple Moderate Complicated
Anistotropy of : :
Micropores Low High High Low
Shut down function O X O X
Melt down temperature Low High High High
Tensile Strength (MD) Strong Strong Strong Moderate
Tensile Strength (TD) Strong Weak Weak Moderate
Resistance to Puncture Moderate Weak Weak Weak
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Microporous membrane
- Single polymer

« Nonwoven :
- Single or more polymer

* Electrospun membrane
- Fibrous membrane

« Membranes with external surface modification
- Surface treatment

» Composites
- Polymer with fillers

* Polymer blends
- Two more polymers
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TiO,@PI core-shell
nanofiber membrane

. Protective [ 1@me retardant _ vooc
. (i) w () | L) oo
" Electrospun microfiber “"{‘.- .. _7_;.'-"-'-'-'." -,___‘- .
¢'Flame retardant released b
4 ===
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Yuan, Botao, et al. Advanced Functional Materials 31.32 (2021): 2101420.
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© =PME =2/ M= Y
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= Solution Casting Method

= Phase Inversion Method

= Dip Coating Method

= |rradiation Treated Method
= Electrospinning Method

= Stretching Method

Wash
Treatment

Ultrasonic

Cleaninﬁ

Pristine Separator Additive Solution Modified Separator

Dip coating method

Yuan, Botao, et al. Advanced Functional Materials 31.32 (2021): 2101420.
Li, Yifu, Qinghai Li, and Zhongchao Tan. Journal of Power Sources 443 (2019): 2?217262.
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