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Abstract: Poly (ethyleneglycol diacrylate) PEGDA) or 2—ethylhexyl acrylate (2EHA) —based gel polymer
electrolytes (GPEs) which have a solid content in the range of 8 ~54 wt% were synthesized and their
ionic conductivity and electrochemical properties were measured at room temperature. It was observed that
the ionic conductivity over 1 X107 S/cm was obtained in a homogeneous PEGDA—based GPE with 21 wt%
of solid content. However the electrochemical stability of the GPE was lower than that of a liquid electrolyte.
The presence of AIBN initiator which can produce a Ny gas during polymerization process might be the
reason of this low oxidation decomposition potential. As an alternative, benzoyl peroxide was used as an
initiator and GPE with enhanced electrochemical stability was obtained. Finally, the formation of stable
solid electrolyte interphase on a graphite anode was evidenced by cyclic voltammetry measurement.
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Gel Polymer Electrolytes
Scheme 1. Synthesis of gel polymer electrolytes.
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Figure 1. Gel polymer electrolytes synthesized from PEGDA
[(@) 8 wt%; (b) 54 wt%] and 2EHA[(c) 8 wt%; (d) 54 wt%].
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Figure 2. AC impedance spectra of PEGDA—based GPE (a) and
2EHA—based GPE (b) in polymer content range of 8—54 wt%
at 25 C.
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Figure 3. lonic conductivities of PEGDA and 2EHA—based GPEs
as a function of polymer content at 25 C.
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Figure 4. Linear sweep voltammetry curves of PEGDA—based
GPEs containing different polymer content and reference liquid

electrolyte at 25 C(scan rate: 1 mV/s).
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Figure 5. Linear sweep voltammetry curves of chemical reagents
diluted in EC/DEC liquid electrolyte at 25 ‘C(scan rate: 1 mV/s).
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Figure 6. Linear sweep voltammetry curves of PEGDA—based
GPEs synthesized with different initiators (scan rate: 1 mV/s).
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Figure 7. Linear sweep voltammetry curves of GPE with various
polymer contents synthesized by BPO initiator (scan rate: 1 mV/s).

% olek BP0k 2 Ao molEo] A o2 GPES] Ak
A7k SRSl s virke AR 758 17t ek 1) el
FOLE olahiAle] TEHRI) 27542 Vol 2 o] gl
219} )2 e weli= WA efslojol & Zlolck GPES) %
& akgEa) sle] el @ el AR 4 Qe Ae TR

&

Ulell EAIE 4 Qb= vlge] Beegah SRolekn B 4= glon] B¢
ol whe} Falgoll ) ZnlElolA)A) gkl Helgls wkeA o5t
EAE & ARlo® slepd S girk 53], Al g0 T4 7
S R olEATe) Ve e AN Hrk o)F Blsk) Sl 2

AT GPEel tigt FTIRS S734slo] S Foll AFsh= o]
TAg SAE R8I Figure 82 AR Fgo] 21 wt%od
GPEQ] FTIR Z¥}2 1640 cm™ oM UERR= C=C2] 54v=1
P ok wheb, At RS ST - W) X*
P4 2nlg olg W] A7) Bshe ok 5 Qlor Al Sl
TP 2 shuke] o] 1 = 9l

HaIf Cell 7|+ SNTL. GPES lFole 1x}ﬁx1 ol g317] 9
S e AP A = E S5 SEAAC) ke
5= HEslof dh # el BlEES/GPE/ALCO, 2REw</GPE/
ZA0R T4 half cells ARslo] CVE S4Fo=H GPE &
AWE DEAel] mAE 71z AMEES E718IsH Figure 9+ 3.0~
4.3 V 77t S LCO o= &=4e] CVaEA 3 A agst



CErE R EECERELS

fioad
o}

Transmittance

. . . ; . ; .
2500 2000 1500 1000 500
Wavenumber(cm’')

Figure 8. FTIR spectrum of GPE consists of 21 wt% of polymer.
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Figure 9. Cyclic voltammetry of Li/GPE (8 wt%)/LCO half cell

at 25 C.
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Figure 10. Cyclic voltammetry of Li/GPE (8 wt%)/graphite half
cell at 25 C.
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