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Q2 9F: Bisphenol A ethoxylate diacrylateZ 7}@A]| 2 A}&3led PEOA 18 ZA AN AL A
Z3lgon, olol W3ty B4 H JAAL BAAE FABIEC AxE 18z zAdHEde
Ol 2AEEE Folr] &l v o] PEGDMe [poly(ethylene glycol) dimethyl ether]2& 7}
2412 24319 3718 PEGDMe 380] 255 A7AZEE F7isinh A oldx
T 30904 1.0x103S/cm [Bisphenol A ethoxylate diacrylate ({EO]/[ phenol]=15),
PEGDMe250 80 wt%, LiCFSO o1t} Alxd i} Asfde] 1435 0.4~5MPaolgl
o =3 mm B sl 90° F 180° 9] TP FEE LA &Y} 2E N1FAITA O
3] 4.5V oj4e] 3RSl E Wr|EEtE oz k3K

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 1073 S/cm [Bisphenol A ethoxylate diacrylate ((EQ1/[phenol]=
15), PEGDMe250 80 wt%, LiCF3S03] 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 4.5 V vs. lithium reference electrode.
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Bisphenol A ethoxylate diacrylate& 71mA] 2 A}4-3F PEOA iz s Ao A7i3ety 54 2 A

& gEAAd &&o] 7teditts FHE AV 9
th. ey oleid PEOA &zt dsjd& A4hed
Mol ALEr} mf§- ol 1 g B AL B
otgttt. PEOA n#a Hafdo] oM @& A
ERE ZE olfE ¥ 2N E U3 EAe
g 50l FEY] gFelvh. nEAte AA=
E 250 A=EE AT Eoz HdE
E& 7t¥ PEOA nEa Asfdel g g
B2 d7Ee] AYP=HAUYG?

gy o} E BAE E= slwd PEOA ¥z}
ANAE oMo AEE7} o 10°S/cmPER
FediA FEshs AAd AHEEldE RS AR
%2 A #age 2dd 2EE =259 93l
W AEEke]  poly(ethylene glycol) dimethyl
ether (PEGDMe) & 7IAAIZ H71% A9 A=R7}
719 PEOA #Adfddl vla) 24 Frh3icta Bu
ekt

Z, Kang 52 poly(ethylene glycol) diacrylate
v} tris[2-(acryloyloxy)ethyl ]
poly(ethylene glycol) monomethyl ether acrylate
E}ES FrinAl 2 AMHE-3ti PEGDMe& 7)3}
of nia AL AxE ZFF d2dHe Axx
7} A3 5~7x10*S/emz 7|&2] PEOA As|d
o wal Frhge Easdoh 2y oA A=
H F7ind a8 dAe 0 Feze gA ¢
ol 71AIE Edolut Kol REd ARAAz
FRAA atEE E4E HEATIAE Esgddh
71AF &0 BAE i AL ARE F3
B7tE nEzlel §AXE FZo] ARde YL
A}

2 dAFgMe FAXE ASHAGLE 74 B
e P AZE P de PHoR PFFVE e
bisphenol A ethoxylate diacrylate2 7}nA|E A}
£33l oleAE: TS WA A
PEGDMe& 7taAl2 F7bstd nEA AsfE & Al
Zslgon, o|gA Axd nka dsjde A7)
gy 54 2 7148 B4 A7

isocyanurate 2}
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A| ©f. Bisphenol A ethoxylate diacrylate ((EO]/

#Felol #2538 A4z 2001 74

[phenol]=2) (Aldrich), bisphenol A ethoxylate
([EO]/[phenol]=5, 15) (Aldrich), LiCF804 (Al-
drich), LiClO, (Aldrich), Li(CF,80;),N(3M Co.),
2,2" -dimethoxy-2-phenylacetophenone (DMPA,
Aldrich)& 80 CollAd 2447t o] 27 A=E F A}
£3t9 o™, poly(ethylene glycol) dimethyl
ether (PEGDMe, M,=250, Aldrich)& 79t 2%
F AHEE T Z1E e AR AlRS At
AAAZE AR AH-3I

Bisphenol A ethoxylate diacrylate ([EO]/[phe-
nol]=5)2| #M. Bisphenol A ethoxylate (EO/
phenol = 5) (1g, 1.5mmol) & triethylamine
(0302 g, 3mmol)E AAE methylene chlo-
ride (100 mL)ol] 833 F 0 CAA adtapaA
acryloyl chloride (0.27 g, 3 mmol)& 3]
ghoh oF 2417 WHg ¥ JAES Aol 2 F
vl €8 =@M HAE de JHYYES €
ERIEY 5o BT o8 ¥ F23Y. F2EXE
& HeElstd MeSO,2 Axd ¥ 7 Fdsld
oF 1.16 g¢] hisphenol A ethoxylate diacrylate
(EO/phenol=5)& ¥t (58 93%). FHEL
Adgl7} #AY A=ZwvlEY (ethyl acetate:hexane=
1:1, v./v)E A5 ALL-3iA

'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 ([EO]/[phe-
nol] =15)2| #Md. Bisphenol A ethoxylate ([EO]/
[phenol]=15) (1 g, 1.5mmol)2} triethylamine
(0.302g, 3mmol)& Al23ld bisphenol A
ethoxylate diacrylate ([EO]/[phenol]=5)2} &
o g st

'H-NMR & (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).

BC_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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1wt%) 2 PEGDMeg &3l Abedr mytsl
o #UF £3 2AHEE AZRF o] ZAEE &
#]% = stainless steel S 2L 713 ¢4 =X
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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 LiSO;CF3at 30 C.
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Figure 8. Conductivity dependence on temperature
for polymer electrolytes (cross-linker : [EO]/[ phenol]
=5, complexed with LiSO;CF3) with different con-
tent of PEGDMe.
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Table 1. VTF Parametrs of the Polymer Electro-
lytes

PEGDMe VTF VTF T
content  parameter A parameter B ¢ C‘)
(Wt%) (S/cm K'?) K
30 3.74 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, {EOQ1/[Li]=20.

[

A g7)da o] Hrtd Al A M=
29 v ok B EQY FR WE 259 o2
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2 g8 2 #1188 2 PEO vWEA WA
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AN 24, oF 100 mm =] AW =HE &
Hol A Ealsle QoA free standing BEo tis]
7} AR ¥z mE NAY BA4E FHIAT

e

J

572

BT -

0] 8% - o 37
O LICF S0,
102 0 LicIo,
—_ NN A LIN(CF,SO)),
£ A A
L A
A
2 00 o 4 A
> ° o N
= oo 0o
.5 o g [e] o A
510°
e
o
3 o
T L] T 1
2.4 2.6 2.8 3.0 3.2 3.4
1000/7 (1/K)

Figure 4. Conductivity of polymer electrolytes (cross-
linker : [EO])/[phenol]=2, [EQ}/[Li}1=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).

Conductivity (S/ecm)

ASTM-D6384l| w} £3d B4 2 ¢=3mm ¥
dq 3 FAEAL Table 201 Uehlisich FH<
ARR=E 04~5 MPaolglo™, rlaAle] EO/
phenole] H]& 2 PEGDMed] #3o] Z713d u}
2 A9ARTE=E A3t Poly(ethylele glycol)
dimethacrylate— ZIRA| 2 AFRE nial AsEe
glalo 2= dg F glou, JAFAEE vl FH o)
o ARRE 3719 3 FARG 3 FEY ¢
AREE AW 4A BeAe A el At 2
v} 2 A3oAe] bisphenol A  ethoxylate
diacrylateE A% A$ds AFB=IL 04~

SN,

N

Polymer(Korea) Vol 25, No. 4, July 2001



Bisphenol A ethoxylate diacrylate® 7}@Al & A}g-3 PEOAl mRz A de drslstd E4 2 B4

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

PEGDMe tensile percentflexibility
contents strength strain —
(wt%)  (Mpa) (%) 50" 180

bisphenol A ethoxylate 30 532 3448 o A

diacrylate
(IEO)/[phenol]=2) ~ 50 ~ 240 3862 o o©
bisphenol A ethoxylate
. X A
diacrylate 30 154 344 o

({TEOY/[phenol]=3) 50 059 3512 o o

bisphenol A ethoxylate
diacrylate 0.61 5678 5678 o o©

([EO]/[phenol]=5) 50 042 4215 o o
0 : Flexible & no crack. A : 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:
{EO01/Iphencl]=2, [EQ]/{Lil=20).
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Figure 7. Changes of the bulk (0J) and interface (O)
resistance of polymer electrolyte complexed with
LiSO4CF4 at 30 C as a function of storage time (cross-
linker : [EO)/[ phenol]l=2, [EOQ]/[Li]=20).
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o] Z714E FUT BAS LehAT,
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