Polymer(Korea) Vol 25, No. 4, pp 568-574 (2001)

Bisphenol A ethoxylate diacrylate® 7}IZAME A}-83
PEOAl &2} AsjRe A3y &4 4 4

AAT - AR - ANt - oA
g T4 AR, AU gn 3t
(20013 34 28Y H4)

Electrochemical Characterization and Mechanical Properties of PEQ-like Solid
Polymer Electrolyte Based on Bisphenol A Ethoxylate Diacrylate

Seok Koo Kim, Yongku Kang', Hee-Woo Rhee*, and Changjin Lee
Advanced Materials Division, Korea Research Institute of Chemical Technology,
100 Jang-dong, Yousong-ku, Taejeon, Korea
*Department of Chemical Engineering, Sogang University, 1 Shinsu-dong, Mapo-ku, Seoul, Korea
Yo-mail | ykang @krict.re.kr
(Received March 28, 2001)

2 9: Bisphenol A ethoxylate diacrylate& 7}itAl 2 AlR-3lo] PEOA 22} i Asld 2 A)
Zalgow, ol Hrisdy B4 4 JIAHS] B S 2ABIKEY Az aEx wy3sde
O] 2ACEE o]y] 98 ul3|UAde] PEGDMe [poly(ethylene glycol) dimethyl ether]& 7}
2482 =ysigith H7iE PEGDMe #8o] 2&48 WdxRs Zrhsidd. Ad ol2dx
TE 30904 1.0x107%S/cm [Bisphenol A ethoxylate diacrylate ((EOJ/[phenol]=15),
PEGDMe250 80 wt%, LiCFSO;]oldt}. Azd 18X #slde] AJAEE 0.4~5 MPao|9]
o0 ¢=3mm B thal] 90° F 180°9 F3x= FLL LR FUr) 2E 7IFAT o
3 4.5V o}l AtslAgE ArsetE ez ks

ABSTRACT: PEO-like solid polymer electrolytes based on bisphenol A ethoxylate acrylate
were synthesized and their electrochemical properties and mechanical stability were studied.
Low molecular weight poly(ethylene glycol) dimethyl ether (PEGDMe) was added to increase
the conductivity of the electrolyte. The maximum conductivity of the resulting polymer elec-
trolyte was found to be 1.0x 1073S/cm [Bisphenol A ethoxylate diacrylate ((EOJ/[phenol]=
15), PEGDMe250 80 wt%, LLiCF3S0;] at 30 C. Tensile strength of the free standing polymer
electrolyte films was measured to be in the range of 0.4~5 MPa and these polymer electro-
lyte films did not show a crack even in 90° and 180° bending against ¢=3 mm bar. These
electrolytes showed oxidation stability up to 4.5V vs. lithium reference electrode.

Keywords: bisphenol A ethoxylate diacrylate. PEO, PEGDMe, polymer electrolytes, UV-curing.
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[phenol]=2) (Aldrich), bisphenol A ethoxylate
([EO}/[phencl]=5, 15) (Aldrich), LiCF550; (Al
drich), LiClO, (Aldrich), Li(CFS0,),N(3M Co.),
2,2" -dimethoxy-2-phenylacetophenone (DMPA,
Aldrich) & 80 CHlA 2447t o] AF AZX F A}
235909, poly(ethylene glycol) dimethyl
ether (PEGDMe, M,=250, Aldrich)2 Z¢+ S+
F AM-atgch 7le @40l ALEE Aok dwtEd]
A g e AH A3t

Bisphenol A ethoxylate diacrylate ([EO]/[phe-
nol]=5)2 #A. Bisphenol A ethoxylate (EO/
phenol = 5) (lg, 1.5mmol) &} triethylamine
(0302 g, 3mmol)E& AHAE methylene chlo-
ride (100 mL)ol] £3j% ¥ 0 CollA mukapaA
acryloyl chloride (0.27 g, 3 mmol)& A3 H3}
i} oF 2417t ¥k & JAES Az It F
Wit @e =M HAE we ANYHEL E
2RYEY 5o B2 48 @ &8 ER22¥E
28 Helsle MgSO2 AT F ¢ FE3o
ok 1.16 go| bisphenol A ethoxylate diacrylate
(EO/phenol=5)& &=t} (€ 93%). PHES
Azlsl BY zEvlED (ethyl acetatelhexane=
1:1, v./v.)2 BA 8ld A3

'H-NMR & (ppm): 1.55(s, 6H), 3.65(m, 25H),
3.77(t, 5H), 4.02(t, 5H), 4.24(t, 5H), 5.75(d,
2H), 6.09(q, 2H), 6.35(d, 2H), 6.73(d, 4H), 7.04
(d, 4H).

BC-NMR & (ppm): 31.42, 42.05, 64.09, 67.69,
69.49, 70.16, 71.01, 71.18, 114.30, 128.07, 128.67,
131.4, 143.68, 156.95, 166.55.

Bisphenol A ethoxylate diacrylate ([EO1/[phe-
nol} =15)2| #4. Bisphenol A ethoxylate ([EO]/
[phenol]=15) (1 g, 1.5mmol)¢} triethylamine
(0.302g, 3mmol)& A& bisphenol A
ethoxylate diacrylate ({EO]/[phenol]=5)¢} #&
Wio 2 $A s

IH-NMR 8 (ppm): 1.62(s, 6H), 3.68(m, 105H),
3.85(t, 5H), 4.08(t, 5H), 4.31(t, 5H), 5.82(d,
2H), 6.16(q, 2H), 6.45(d, 2H), 6.79(d, 4H), 7.10
(d, 4H).

I3C-NMR ¢ (ppm): 31.4, 42.0, 64.1, 67.7, 69.5,
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70.1, 70.9, 71.2, 114.3, 128.1, 128.7, 131.5, 143.7,
156.9.
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Figure 1. Schematic diagram for the preparation of the polymer electrolyte.
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Figure 2. Conductivity dependence on the content of
PEGDMe complexed with [iSO;CF; at 30 C.
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Figure 3. Conductivity dependence on temperature
for polymer electrolytes (cross-linker : [EO]/[ phenoi]
=5, complexed with LiSO4CF;) with different con-
tent of PEGDMe.
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Table 1. VTF Parametrs of the Polymer Electro-
lytes

PEGDMe VTF VTF

TE
content parameter A parameter B c)
(wt%) (S/cm K''?) (K)
30 374 1447.3 -79.63
50 0.47 726.9 -81.44
70 0.49 648.9 -82.36
80 0.79 589.1

Cross-linker : bisphenol A ethoxylate ((EO]/[ phenol]
=2) diacrylate, [EO]/[Li]=20.

3 @4 frlds o] ke nEA M HAME
228 v Aok PEEY FF0 e 2548 o]
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Figure 4. Conductivity of polymer electrolytes (cross-
linker : [EO]/[phenol]l=2, [EQ]/[Lil=20, 70 wt% of
PEGDMe) with various lithium salts.
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Figure 5. Conductivity as function of salt concentra-
tion at 30 C (cross-linker : [EQ]/[phenol] = 2,
PEGDMe 50 wt%, complexed with LiSO;CF3).
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Bisphenol A ethoxylate diacrylate® 7}i2Al 2 A4 PEOA &2 A& Ao Ar|5ets B4 o EA

Table 2. Tensile Strength and Flexibility of Poly-
mer Electrolytes

PEGDMe tensile De"ce“tﬂeﬁbi]jty
contents strength strain
(wt%) (Mpa) (%) 90" 180
bisphenol A ethoxylate

diacrylate 30 532 348 o

([EO]/[phenol]=2) 50 240 3862 o o
bisphenol A ethoxylate
. y A
diacrylate 30 154 3444 o
(LEO]/[phenol]=3) 50 059 3512 o o
bisphenol A ethoxylate ) so7e 6678 0 o
diacrylate
(LEO)/[phenol]=5) 50 042 4215 o
o : Flexible & no crack. & : Rather brittle but no crack.
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Figure 6. Cyclic voltamogram of polymer electrolyte
containing 70 wt% PEGDMe complexed with LiSO;-
CF; at 30 C(Scan rate:10mV/sec, cross-linker:
[EO)/{phenol]=2, [EO]/[Lil=20).
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Figure 7. Changes of the bulk ((3) and interface (Q)
resistance of polymer electrolyte complexed with
LiSO4CF; at 30 C as a function of storage time (cross-
linker : [EO]/[phenol]=2, [EO1/[Li]=20).

AlZkl wet Aol szt glod, AWAY (R)
Azt wet AHHo2 desie o 12d A=
de Y ge JeEiTh ARAGY g
BEET A dae] gAY e AR A
o EAjsle 2% B4 Yoz YF F& 8
| FFeEite] A4 dEor FHE .

M o rle rlo

g4 £

nER AN Y o) 2HWERE E JAH BYL
gAAAF) 22 A B2eEe] PEGDMe2504 71AaA48
B2 AMg-stn 9UE% 718 I bisphenol A
ehtoxylate diacrylateE wjEY A2 A3l 2B
2 A A A Az Az8 D8 nAA
Ao 2EEY #Eo] [EO]/[Li]=2001A HH o
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ooz Q8 ARFFEI} o}, EO/phenol vl
o] Z7VELE FAT E4& vehlqioh
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