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Market size of Li - ion Batteries  

Source: Source: KDB Daewoo Securities Research 2014 

2016~2017
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Charging         LiCoO2 Ą Li1-xCoO2 + xLi+ + xe- 

 

Cathode site: 

Li+ + 6C + e-                 LiC6 
charge 

Anode site: 

І ᴃᾼ Ӑ -҉  

Charge State 
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Dsicharging     Li1-xCoO2 + xLi+ + xe- 
Ą LiCoO2  

 

Cathode site: 

Li+ + 6C + e-                 LiC6 
discharge 

Anode site: 

Discharge State 

Ὅ  
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Electrode 

Component

Anode( ) 

Example

Cathode( ) 

Example

♄ἤᾬ
Graphite LiCoO2 or LMO2

PVDF or SBR

(Polyvinylidene fluoride)

Ḋ
Copper Aluminum

Ғ Carbon Black, Graphite

Salt:LiPF6 + Solvent:

Carbonates

Polyolefin
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Dry process Wet process 

Polyolefin (PE or PP) 
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Aurbach et Al. ,Energy Environ. Sci., 4, 3243(2011) 

ᴃӔ (Cathode)Ḋ &Ὅ  vs.

Ὅ  
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Major Anode Materials-Carbon 

Soft carbons 

( ) 



All rights reserved.  No part of this confidential report may be reproduced in any form or by any means without written permission from ITRI. 

Diffusion control 

  

Li+ ions 

Ṟӣ Ḋ Ḋ -  

~0.335nm d002 

    

 
Good 

310~360 mAh/g 
Poor 

220~300 mAh/g 

 Good  Excellent 

 Excellent Excellent 

 Poor Excellent 

 Poor Excellent 

 Good Excellent 

 Good Excellent 

Li+ ions >0.345nm d002 
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Ӱ : 90% ᾼ 4.2~3.6V 
‍ ₤ Ḋ: 100% ᾼ 4.2~2.8V 

LiMn2O4/ -  

http://chinese.autoblog.com/photos/mercedes-benz-a-class-e-cell-0/3374700/
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Cathode( ) 

Anode( ) 

Ӕ & ᾼ҉Ὅ ᾼ פ  v.s . Li/Li + 

V(battery)=V  ï V  

(Wh) = (Ah) x  (V) 

Amorphous carbon 
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LiCoO2 structure stability improvement 

(Improved discharge capacity) 

Metal doping 

(LCMO) 

 

/

 

 

(mAh/g) 

 
(mAh/g) (V) 

(layered 

Oxides) 

2D 273 160-180 3.7~3.85 

Metal doping + 

surface coating 

(LCMO+ZFO) (LCO) 
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ѿLiCoO2 ⱢӔ ᾼњ ᴃ 

ü Energy Density ( ):   

 The volumetric energy storage density of a battery, 

expressed in Watt-hours per liter (Wh/l). 

ü Specific Energy ( ):   

 The gravimetric energy storage density of a battery, 

expressed in Watt-hours per kilogram (Wh/kg). 

 

 

(Wh) = (Ah) x  (V) 1kWh = 1  

i-Phone 4 & 4S i-Phone 6 
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Design of Electrode Assembly 

(+) 

 

(-) 
Winding 

Separator 

Anode 

Cathode 

Stacking 
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ᴃ ᵂ ᶧVedio 
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Design of Li-ion Battery 

Cylindrical type Prismatic type Laminated type 
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ᴩ Іϡװ ᴃ ᵂ ᶧʟPacking 

 

( ) 
   

356285 (3S1P) for Tablet PC  

Capacity: 1800 mAh/ 11.4V  
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ȶ ⱢҠ ᾬ .  

ȶ ᴃ֪Л ṿӣ Ӣׄԓ ѻ ╥֪Ɫצ Ӣᴖі о
Ὅ ч (thermal runaway) Ȳ ᴖ Ἠ Ⱨȴ 

ȶᴖ ѻ Ẓצ ᶮה 

  (Ϛ.) Ɫ ᴃӔ Л ȲẂֽ ҉(҉ )ȳ
Ὅȳҵ ( Є ☼) ȲἬ Ӣᾼ כ ᴃ
⇔ϱὡȴ 

  (ϡ.) ⁄Ɫ ᴃ ắҵϩȲֽ ȳּזẛȳ ⁄ ṿ ᴃв
ᶝ Ȳ Ӣ ȴ 

ᴃЛׄԓ ֪ 
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Shutdown property of LIB separator 

Fresh separator 

Separator after heating 
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STOBA High safety Lithium-ion 

Battery Material Technology  
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ᴃ֯ ṞӀ ӣ ᾓ 

 
֥ ṞHEV (hybrid electric vehicle) 

 

ה ֥ ṞPHEV (Plug-in hybrid electric vehicle) 

 

Ṟ BEV or EV (electric vehicle) 

 

₤ ṞLEV (light electric vehicle) 

PHEV20   PHEV40    
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֢ Ṟ ᾼCO2 Ὅ 

ֽὨḕ ḦṞḕщɶ ɷ 2есḦᾒȲϚщ ╥10 есᾼ ȷḕṿӣ1есᾼ
ḦᾒȲ Ӣ2.24еџᾼϡ о Ȳ Пϯ Ӣ23 еџȲϷ ╥230 е ᾼCO2ȷ
ḕ84ד ᾼϡ о ȴ  
 
 


