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28 o]24 A Mmethoxymethyl~ N-methylpyrrolidium bis (trifluoro—methansulfonyl) imide (MPSD&
A2 ek acrylate AYe] WA1S Tlbe714 acrylate 7FAl9t 4] carbonate SvllellA] Z3, A%
Ak Hads 3PSk At Asjde] o] xARAL wEAke] §, shuAle] F, o4 AAQ] gl ot
2 SAENCH, PR Aol A D o] A gho] Z1AIF Bl vIXE dTe selsiick
2 23 AR FHAshe 1Rt $F 15 wi%, 0124 AA 30 wi% 183 5 wt%] THEAlE et A dafeo
& 24HE3IAL 0.5 MPag] 71414 47 0.8 mS/cme) $3 AR ol & MEEE vehiglch.

Abstract : Acrylate polymer gel electrolytes containing N—methoxymethyl—AN-methylpyrrolidium bis
(trifluoro—methansulfonyl)imide (MPSI) as an ionic liquid were synthesized by solution polymerization in
the presence of carbonate solvent. Ionic conductivity and mechanical properties of the polymer gel elec—
trolytes were investigated by impedance analyzer and universal testing machine as a function of the amount
of polymer, and ionic liquid and type of crosslinker. The maximum ionic conductivity of polymer gel elec—
trolytes was 0.8 mS/cm at 25 C with 15 wt% of polymer, 30 wt% of ionic liquid and 5 wt% of crosslinker.
The mechanical analysis showed that the tensile strength of polymer gel electrolytes increased with
additional polymer contents and had the maximum value of 0.5 MPa with a reasonable ionic conductivity.

Keywords : ionic liquid, polymer gel electrolyte, ionic conductivity, tensile strength, electrochemical
stability.

M B

3=

A= 7R 2 9015 3R IAE L Qlth T3 PREOE 7HEe R
TR} AL BAEe] A7 A8 AAgo] ST BlE

P. Wright#H M. Armandel® 23| polyethyleneoxide (PEQ) 7}
aze S5 AAFYE B3l olg ALsl= Ade] Bu
F olF 1A} A B3t W @7S0) X 1 FEA
A2 487083 ekt A, AN 5 71318 Ao o)
& &-8o| tiksiAl AlE L Qi) Al Hofol] gt ¥l &
2 FY AA] AN Hasksle] WAIA ARG TigE ebEA
£ A g ks A s AEFERY AlFE 53 Ak
A, TS B aE 434 Bl weux) Aes) A7|aketd ¢
A T B2 71 ofio] qlth sRRL mR} 7182 thAF o
R e R A 73 Qloja] o]22] olFo] MalA
F o|Fo] A + k= EAldo] gitt’ B3] Awrt s ke
AL Fore] e o2 AT wExl Az ARlE) 3s

CE
S

+To whom correspondence should be addressed.
E—mail: swryu@chungbuk.ac.kr

85

0]29] o}ES tl% WallshAl "ok’ o2 sidslr) 938 PEOE 7+
A) 122} (branched polymer) & §53AUS 7l 4ol o
BEgEstgo ! guz A8sie] 4449 g7 S0
VAR BEE S/ aTee] AEe gtk §9, 714 Be
Z 7 7o) A AsiAs Sshe A A dsjEe 1
A At W A FridAlRA on|E JRARE AdgEe s
= Zy7) o]g5 3L gl oItk P B3] oA dsjdo] ARl
T A AR 71A1E izl dist /g Fdte] 3R]
(pouch) 2] A7} A} HWA] 11 et FRE o FUtsla 9l
= FALL Yot ol SAIE A el sk AT Bd A
o) mekal] HA)ef gk el dFo g APsq glom, dx) 4
BHE EokEx Bopol gig g0 doHu k! ol
M= green solventZA 73k 31814, A4 HgA, B4,

12 A5, 22 A8 9 2 TIUE TP A2 GAEY

o T

o,

O



86 FES - S

ol ERA B2 FHE XL IAT E 7R BEAE ()=
=9 32 49 88k, w2 AR, A7)sEE AN T FAG B
A3k QIk” o heu), Sasel Axt o2 el Bx1dA)
£ 33l o= A= 2Ho| rhesiAt A7)3keky obgAl Bololl=
saEjolol & F1o] o} wo| Yotk B3] BAZ S 85
AR o]g3h= 2lEolR AAeIA o] Al gF o)) AR
O intercalation Whg-oll Fe, A=) 38 7271 5 F
ZE B8ke 5, ARk R ARAEAE A A= doz
A2=lo) Aok 7 PEAQ o7} 1-ethyl-3—methyl imida—
zolium AQE] o]24 Ao}, o] W2 HFr ol £ ol A
EEE YERIXRE LYLiToi] 0.6 Vol Sgslo] gaAde) &
= EE4 intercalation®E Fy-go] #EE T Qlek? o)zs
FAE ida] 98l SOCL™ &2 vinylene carbonate (VC) 5
o &2 3t FPAS AR TUshs AT A Zo)X)wt
A2 380 7hest 59 AF-AukE ol e ok Uk w
2 o] HEZE7} imidazolium AIQE] o} 2A4 elAo] vla] Thi
SR &AA S0 it intercalation 8+80] Y diA] o]&A
He] 7o) &) XY FolH, L tetra—alkyl ammonium,
pyrrolidinium, piperidiniumAI%2] o)A Bz sgHEoA -3t
71318k gAde] BR= e

2 AelME A7IserE FgAde] 8919 pyrrolidiniumAlG2)
o] 24 AR Mmethoxymethyl— M-methylpyrrolidium bis(tri—
fluoromethansulfonyl) imide MPSD & =18 1182} A Asjd&
Fslo] 95 7 1A A, w2 ol ARA W ek A3}
3 5A4S Al IEA7)E RN E AR FAlde R,
A 3 kY] T L ol AAY) HS WAz
A 7t olTHHo|E 3RS PP o, o) WrESs 2
Ao} £& o] AEE 9 953 VAR EXo] FHALE 3%
o} X35k ol 24 Mo} 39T wEA A AasAe] A)5EkE kg
7§ S50, BFEOl o)1} X0 thEt A7 A HESITh

4

M. DA hexyl acrylate (HA) &= Aldrich k) €% 98%
9] Ag AREsIon AAAE AldrichAke] Luperox 224 (4—
hydroxy—4—methyl—2—pentanone?] 34 wt%)Z A4 Qo] A}
£31). 7HAlE AldrichA1) poly (ethylene glycol) diacrylate
(PEDA, M=~258 g/mol) ¥} Q & TopAtY dipentaerythritol
hexa acrylate (DPXA, M,=534 g/mol) & ARE3ITL o) o
A1 MPSIE= Merch(5) Aol ko] AR glo) AMg3Iich
A2 lithium hexafluoro phosphate (LIPFg) 1 Mo] S0} 9=
ethylene carbonate (EC), diethylene carbonate (DEC), 3 :
T ELENE ARE3IGIoH, Ald R o 2 RE TR

HatiE Y. oAk dede] 9L 2uEE o2 #97)9)
SE A AYEICE WA 20 mL vialel] o] &AM T
A, 7HAE Aol 28] 437 H, W&ol MRS Ty
glo] LRSItk TR0 2 F7)9e] AEE Aetst Aol vk
0] 984 vial& 65 T2 2E0A ¥1, 10X7F T 7143519
o AR Aokt 3 2 9% 18R AL Scheme 19 Y

E2|H, A32¥ A1E, 2008d

d
AN \CNJ P
/\"/ 5 * F;C—ﬁ—ﬂ—ﬁ——CF; + ECDEC
0 + o 0
HA
MPSI
R, _R
20 9
R/\C-(i\/R R /U\/
R’ R o
DPXA

- -
0.
or /\"/ \(\/\O/);\“\/
© PEDA
Scheme 1. Chemicals and polymerization procedure of polymer gel.
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Figure 1. Conductivity of polymer gel electrolyte measured at
room temperature as a function of acrylate and crosslinker content.
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Figure 2. Polymer electrolytes synthesized by radical polymeri—
zation with the acrylate content of @) 2, (b) 14, and (¢) 20 wt%.
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Figure 3. Conductivity of polymer gel electrolytes(10 wt% of
HA and 5wt% of PEDA) as a function of ionic liquid content
measured at room temperature.
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Figure 4. Stress—strain curves of polymer gel electrolytes as a
function of polymer content as a function of HA content.
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Figure 5. Stress—strain curves of polymer gel electrolytes as a
function of crosslinker and polymer content.
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Figure 7. Cyclic voltammograms of EC/DEC electrolytes containing
5 wt% of ionic liquid, MPSI(W/E: graphite, C/E & R/E: Li, scan
rate: 5 mV/s).
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Figure 8. Cyclic voltammogram of polymer gel electrolyte

(W/E: Pt, C/E & R/E: Li, scan rate: 5 mV/s).
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