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Polyacrylonitrile (PAN) 11#2t9] §7)8+] {5 StHAIF)7) 98l PANS 543 A2 polyacrylonitrile-co-
bis[2-(2-methoxyethoxy)ethyl]itaconate (PANIE. °F3) FFFAE FASHTE PANT PANIS] E§ T EX}9|
ethylene carbonate (EC)?} dimethyl carbonate (DMC)9] E57]-80, LiClO, €& &5 A 1z} AsfdL A
3R Lol Ae] 0] &A% %= 25PAN + 10PANI + 50EC/DMC + 15LiC1O, 249 AsjAo)A 2x 107 Sem'E
7V B @& UERIGIC o PANIY &R0 E sl f7180) o] AR o] ZolsT, welr Askent
Aol w7F S7187] MEQ A2 EASIAT PANIE ¥4 71EE A3 H71e1H, PANTRS g0 ALg3
A i) vis)] 71AA Awrt Zashe @do) vl SlANL, oledTA, 93 B4, fujiole] B, Wr)skalE
XA, HE AT AP HFAH T A9 ZE WM Aol MAEE Aoz Vet

Abstract: A new gel polymer electrolyte based on the modified polyacrylonitrile (PAN), polyacrylonitrile-co-bis[2-
(2-methoxyethoxy)ethylJitaconate (abbreviated as PANI) copolymer was synthesized in expectation of enhanced
trapping ability of liquid electrolytes. PAN and PANI blend was complexed with organic solvents, ethylene carbonate
(EC) and dimethyl carbonate (DMC), and LiClO, salt. The highest room temperature conductivity of 2 10 Scm™
was found for a film of 25PAN + 10PANI + 50EC/DMC + 15LiClO,. The solvent-rich crystalline part decreases due
to the blending of PANI and therefore number of charge carriers increases giving higher ionic conductivity. The addi-
tion of PANI as a host polymer in the PAN-based gels has beneficial effects such as higher ionic conductivity, better
thermal characteristics, better miscibility with solvent, wider electrochemical stability, and better interfacial stability
with lithium electrode, though it exhibits slightly less mechanical rigidity.
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ALHog Z7eh, Aoz Lit ol&e] 55 Hol AS
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B A7 pANA A TEA Asde] vis Bds]
25ld PANS V|22 3 AZL FFFAQ polyacrylonitrile-
co-bis[2-(2-methoxyethoxy)ethylitaconate (©15} PANIZ. 2F3)=

Fsln AsjAdgozre EAL FASIATH PANIS
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Fig. 1 . DSC thermograms of (35-x)PAN +xPANI+ S0EC/DMC
+15LiC10, gel polymer electrolytes (x =0, 5, 10, 15, 20 wt.%)
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Fig. 2 . Ionic conductivities at 30°C of PAN-PANI-EC/DMC-LiClO,
gel polymer electrolytes.
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Fig. 3. Time evolution of interfacial resistance of Li/electrolyte/Li
cell (electrode area : 1 cm?) '

o] &Rl WslE el afojt). gF F& AZe AA
s dzte] HEFA] passivationS Y o7ITH21 wlala] AHA g} 2]
&AL F71e 2l P30] PANA A HjAnte] HEog
FdE FsEdo] XgFHog AAIThe AL mait)h. 1
] PAN-PANI®] &3} Adsjdo] PANTHRS: AMR-3 Asf o) B
3 A Al o] Izt E3He Ao JeRgTh o=
PANI®] &¢9}0 2 Ql5le] iz} 7|8} f7]8ulele] Eslido)
SUE7] w2l A} 71de) THE A HsiEd HF A
S| APFH FFo] o= A BHo] Qth. = PANIE
7] 8vlE aHo2 IR 4= o] AoEe] Aol
FEE ol Fae] 4L Aojsl Mgty Bgg 2§
g AgollMe} Zol® AlE BAS Adrog sjdshe AL
2 F2E0 389 7] 80 £do) FHue AL AW A
ol FFE FA F3 AT IR 2L AreE AT ¢ Y
e 31E ou|3ith

1% 4+ 35PAN + 50EC/DMC + 15LiC10,$} 25PAN +
10PANT + 50EC/DMC + 15LiCI0, A-Hs]de] 27|88 914
A golry] 95l LiAs|a/ss Aol tigk 3312 LsvE A
AlgkA 30°Co MY anodic stability limitS 2438 Ao},
Z1Z  y-butyrolactone(BL) +7]-&WE &3l 35PAN +
50EC/BL + 15LiClO, Z3&dl gt 272 4 Jehiich
BEE FAEE YAZR 45V HAEIRA AT/ HPE
4.5V opdolde M ART) S8 ARk 5V o)t
AN AF7E F537] ATk Anodic limite AF7 34
3] 71k Zglelr ol Hside) Baf wjFo] Yojdrt &
£ WA anodic stability limits 25 H]&=d Ao 1}
Pttt PANYE T8 dafdolxes 4.5 vollA 5V Alolol oF
g =27 vy ole #7180 WY BEEo A ke
el A7ke Ao Holn) Aslzo = pANIS] Hlt &7
315k QEgAdell 71ofel S-S & 4= Qlt}. Yollx] =<j3t ule}
o] PANI®| AHx31A o] 7] wio] f7]8u) wat
oz} ERA e ES4EET R8sk HEo] s A
SFollXe] k8 whgo] 2hashe Aoz AlgdTh

IEA} HMafdo] Bl 22 ARl A4 Yaixs 1R
S FHelA ksl B w3l o8 F3tER] 2n st
skFo =z ¢bgslof dt}h. PAN-PANI &35 Al-@siae] ss 2]
A= AollAe] 2lEe] a8 B9L dotnr] Ya LivA
A /SSE T3E 3FA Aol sk 7iE B=o® Lig A}
&3t 8 H9 AFE 33Ut 28 55 25PAN+

0.10

[ &= 35PAN + S50EC/DMC + 15LiCIO,
0.08 - —®—35PAN + 50EC/BL  + 15LICIO,
| —©— 25PAN + 10PAN! + 50EC/DMC + 15LICIO,

0.06

0.04

Current (mA)

0.02

0.00 F

20 25 30 35 a0 45 50 55 60
Voltage (V vs Li/Li")
Fig. 4. Current-Voltage response of PAN-EC/BL-LiCl0,, PAN-EC/

DMC-LiClO4and PAN-PANI-EC/DMC-LiClO, gel polymer electro-
lytes of Li/electrolyte/SS cell.
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Fig. 5. Cyclic voltammograms of 25PAN + 10PANI + SOEC/DMC
+15LCI10, gel polymer elelectrolyte (12th~18th scans).
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