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Part V. Functional Polymers for Energy
Applications

= Qutline of Part
Secondary Battery

o Introductions for Secondary Battery

a LI Polymer Battery
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* energy density (Wh/l)

250 Whil= HAlH= SE2EE=E 20L&

A BHE = J=TH0l THet HE.
* specific energy (Wh/Kg)
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- Faraday’s Law 1g0l| Al €2 £
U= EI|ZEE(AD) :
96487C/3600=26.80Ah

+Cde O|EEH:
26.80Ah/56.2g=477mAh/gCd
(Cd: 21 X2F112.4, RIXID}2)

«Li2 0|28 :
26.80Ah/6.941¢gLi=3861mAh/gLi
(Li: & X2k 6.941, & XJH1)




Li2X ®X O BA

o 2= (cathode): 2§ THORE
HAEXE 20 Y= 230 &2,

« 5= (anode) : 83 ESAO0 &
BEipiN SO HILE Ya.

« XKoHZ& (electrolyte) : ¥=0 &
2 B2, 330 AEHEIZ0| 38R
LB 0IFEE S220/=0| XL

= medium .

« 22|9 (separator) 1221 82
Ol 22l s WAIE AS HY.

U2 : 2IE H0| 2= ASI2 AIE.
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%E.l : Active carbon, Carbon fiber,
Li 25 AIE.

Sl - DeAEG M LI S 2N,
&gl = EC, PC, DEC, DMC
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E.l Q!- + Microporous polyolefin membrane.
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Ethylene Carbonate (EC) Propylene Carbonate (PC)
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Dimethyl Carbonate (DMC) Diethyl Carbonate (DEC)




Mol R =2/ 54
Solvent| MLW. | m.p b.p. \-’i&{;?}.‘;it}' ]g:i::li::;: (o j,;lms}
EC 88.1 | 39.2 | 248.0 1.9 89.6 1.32
PC 102.3 | -49.2 | 241.7 2.53 64.9 1.32
DMC 90.1 2.4 90.3 0.63 3.1 1.10
DEC | 118.1 | -43.0 | 126.0 0.75 238 0.97
Y-BL 86.1 | -42.0 | 206.0 1.75 39.1 1.10
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Structure of Lithium-ion Battery
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Comparison
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Cross-Section of a Solid Polymer Cell
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LIB vs LIPB vs LPB

-
L

LIB vs LIPB vs LPB

—  Pure polymer electrolyte

. Polymer:l —— Gel-type electrolyte

Need separator !

—  Hybrid electrolyte

1)
2)
3)
4)

Ion conductivity 10~ S/cm
Film casting ability & mechanical property
Electrochemical stability (up to ~4.5V)

Endurance on Cycle Test
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‘ Polymers for LIB
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Electrolytes Conductivity at 20°C (S/cm)
21 PAN-38 EC /33 PC - 8 LiAsF, 2.1x10-3
37 PVdF - 30 EC /30 PC — 3 LiN(CF.50,), 1.5:x1073
17PVC - 24 EC/ 14 PC - 12 Trigyme-3 LiCl10O, 1.1:x1073
37PVC-30PC/30SL -3 LiAsF, 1.5x10-3
24 PAN-38 EC/33 PC -5 LiPF; 1.7x10-3
21 PAN - 40 EC/ 35 PC - 3 LiN(CF,50,), 1.5x1073
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Hydro-Quebec Ethvlene oxide copolymer LiCl10, 3x10-2
(Can)
Valence (Am) Ethylene oxide-acrylate LiAsF, EC/PC ~4x10-3
EIC Lab. (Can) Polyacrylomitrile LiC10, EC/PC 1.7=10-3
SRI (Am) Siloxane H| polyelectrolyte PC 5x10-4
Telcordia (Am) Vinylidene fluoride 4| copolymer LiPF, EC =5 1x10-3 Bellcore
Gould (Am) Poly{ethvlene oxide) LiC10, EC/PC 2x1073
Battery Eng. (Am) 2-ethoxyethylacrvlate+ethylenegylcol
Hitachi Maxell ethyl carbonate LiPF, EC/PC 2x10-8
(JPN) methacrylate+ini{ethylene
glvecol)dimethvlacrylate
Sony (JPN) Polyacrvlonitrile LiPF, EC/PC/Y-BL 4x10-2
Asahi Kase1 (JPN) Polv{(vinvlidene fluonide- LiBF, EC/PC 1x10-23
hexafluoropropylene)
Toshiba (JPN) Poly(vinylidene fluoride- LiBE, DMC/ 9 6x10-2
hexafluoropropylene) sulfolane
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