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Abstract: In this study, we have synthesized a poly(methylsiloxane-g-PEO) with ethylene oxide groups and prepared
polymer electrolytes using lithium perchlorate (LiClO,) or LiClO, with lithium methacrylate (BF;-LiMA). In the elec-
trochemical measurement after UV curing of the polymer electrolyte, BF;-LiMA-introduced binary lithium salt had a
high room temperature ionic conductivity of 2.63x10 S/cm and it was able to obtain relatively better electrochemical
stability of 5 V. The prepared polymer electrolyte was then impregnated and crosslinked on the LMO electrode to fab-
ricate a composite electrode, and a battery test consisting of a lithium/electrolyte/composite electrode was performed. As
a result, although the high interface resistance of the oxidation electrode was observed in the binary lithium salt system,
the capacity retention characteristic was better than that of the LiClO, salt system.
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E Ao A= poly(ethylene oxide)(PEO) 7HA & 74 &
Zo|AE2ES SIS o5 acrylate, LiClO,, 37HAIAIE
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interpenetrating polymer network) T72E 2= JLEAF 3|
A& Azt gk 4 71l BF;7F 71 lithium
methacrylate(LIMA)YS =%, o4& SE5AS sk i
b A St SR BlEd AdHe] SANsE
Ha 245kt 53] FAE o8 el o o4
T, A7|slehA kA el wisks st 714 fEld
o] =8} AAAFE

MZ. BF7F 271 lithium methacrylate(BFs-LiMA )= ©]
n] 2R =2l wt $dsisith” PEO 7HE TR #
ZAZA S Y30 poly(methyl hydrosiloxane)(PMHS,
2400 g/mol, Aldrich Co.), allyl polyether(APE, 230 g/mol,
Dowcorning Co.), 8 F4F Z0f (H,PtClg, 8 wt% 481,
Aldrich Co.) ¥ n-#2H95%, Samchoen Chem. Co.), tetrahy-
drofuran(THF, 99.5%, Samchun)yg AF&-3I9AT}. 84} 232
A| Z ol = lithium perchlorate(LiClO,, 99.99%, Aldrich Co.),
poly(ethylene glycol)diacrylate(PEGDA, 575 g/mol, Aldrich

Co.), E7/NAAZ methyl benzoylformate(MBF, TCI Co.), &
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) 2 ol EYEZ(99.8%, Aldrichys A#IRlo] AHE-E13A ).
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gradeyS AHE-SISITE H71318H4] 71254 W7k 2016 =21
Al (Hosen Co.y= F3llA SAFNCH A= S22
LiMn,O,(LMO)=FZ(AH SDI), Aetd o 2 glga4S &
83131t

Poly(methylsiloxane-g-PEO) &4. PEO 7K & 7IA&
EEdEARS Scheme 19 YeRd A3 7o) dshillF4k &
nje] &g 02 PMHSO| APES] H7kgo] XI=HA 9+
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Scheme 1. Synthetic procedure for poly(methylsiloxane-g-PEO),
PSiEO.
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Scheme 2. Procedures for the preparation of semi-IPN polymer
electrolytes.
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181 '"H NMR(& #7188 #-37], Bruker DPX, 500 MHz),
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Figure 1. FTIR spectra of PMHS, APE and synthesized poly(meth-
ylsiloxane-g-PEO), PSiEO.
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Figure 2. '"H NMR spectra of poly(methylsiloxane-g-PEO), PSiEO
in CDCl.
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Table 1. Components and [EO]:[Li] Ratios of Solid Polymer

of

Electrolyte

R " o) o (FOHUT
SS-1 1.0 43 - 0.2 5:1
SS-2 1.0 2.3 - 0.2 9:1
SS-3 1.0 1.4 - 0.2 15:1
SS-4 1.0 1.0 - 0.2 21:1
BS-1 1.0 43 1.0 0.2 4:1
BS-2 1.0 2.3 1.0 0.2 6:1
BS-3 1.0 1.0 1.0 0.2 10:1
BS-4 1.0 0.7 1.0 0.2 12:1

“Calculated by considering only the EO in PSiEO.

3l o] A% 215 Al(binary lithium salt, BS)Z W= 4= It}
BF;-LIMAE @2 AlzE 2l5go2A TEAA 7
o] Fofste] AR E =T 5ol k. gk HA g
B9 =5 24dslo] [EO)[Li] ¥ 41014 21:12 ¥
AT FA g 7t 2 AHEE PEGDACIA = EO 717}F
SABA R 7hare] el 7 AlEe] FA Yol AlghE R
B AR E PSIEO] E3HE= EO7] B8 AMAKER 3
Haoith AAR 2 =EolA YehiAE S3AT PEGDA
o] o] ZI|FEE o| LHEL T} THANHE ARE AL F
AATH.

Aol sty R dajde] o] AEREE AC
impedancet S ©]&3sl] =0 A= Figure 39 L
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$ A2 olLAELT} 2.7x10°S/emE oL} gEo] 29
EEE U [EOL[Li]=9:1, 15:1, 21: 1604 H]ad =& o]
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71 2 ol 2=y}t L Figure 40 YERH ZAH
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A A7 2 o)l 2AEEE YERNAL H 2.63%x107° S/em®]
ol SAEIS. olgf et A= gAY ElEEe] =UE
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SnEAE GUAR HEE Al 2 o HE ZEY At A
Agle] glEele] vt AATTE T, 9A ik a4

T~

Zay, Al4338 A15, 20193

RS
0.01
—m—55-1
(a) ®-_552
% —A—58-3
1E-3 o - 554
s 2. = S
5 Py W
% 1E-44 ""'ﬁ:‘i-_q_“ —
Z S =
E ~—m Q“—-_*
=2 1E-5 e
- —=:
= Tm
e
1E-6 o
1E-7 T T T T T v
2.7 2.3 29 3.0 3.1 3.2 33 3.4
1000/T(K™)
0.01
—m—B§1
(b) #-BS-2
1E-3 - A—BS5-3
e, —w—B54
5 —
o T e,
2 1E-4 - —
._E‘ 1 --_.___N_‘HH — :—n,..._ =
= ---_H_: S w_"'“"-—-.u*
ERiE e
'E’ \\.H"\ﬂ_
1E-6 - .
1E-7

1000/T(K™)

Figure 3. Ionic conductivity of polymer electrolytes with single salt
(a); binary salt (b) at different temperature.
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Figure 4. lonic conductivity of polymer electrolytes at 25 °C as a
function of [EO]:[Li] ratio in single salt and binary salt system.
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Figure 5. DSC curves of polymer electrolytes with single salt (a);
binary salt (b) at a scan rate of 20 °C/min.
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Figure 6. Relationship between glass transition temperature and
lithium salt concentration in polymer electrolytes.
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conductivity in total salt of polymer electrolytes.
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Figure 8. Comparison of LSV curves for polymer electrolytes con-
sist of single or binary salt with scan rate of 1 mV/s at 25 °C.
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Figure 9. SEM images of original cathode material (a); cathode
active material impregnated with polymer electrolyte (b); cross sec-
tional view of composite electrode (c).
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charge in the range of 4.2 V and 3.0 V.
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