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Abstract — In this work, polymer composite electrolytes were prepared by a blend of poly(methyl methacrylate)
(PMMA) and poly(ethylene oxide) (PEO) as a polymer matrix, propylene carbonate as a plasticizer, LiClO, as a salt,
and by containing a different content of TiO,, by using the solution casting method. The crystallinity and ionic conduc-
tivity of the polymer electrolytes was evaluated using X-ray diffraction(XRD) and AC impedance method, respectively.
The morphology of composite electrolyte film was analyzed by SEM method. From the experimental results, by increas-
ing the TiO, content, crystallinity of PEO was reduced, and ionic conductivity was increased. In particular, the ionic con-
ductivity was dependent on the content of TiO, and showed the highest value 15 wt%. However, when TiO, content
exceeds 15 wt%, the ionic conductivity was decreased. According to the surface morphology, the ionic conductivity was
decreased because the polymer composite electrolytes showed a heterogenous morphology of fillers due to immiscibil-
ity or aggregation of the filler within the polymer matrix.
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Aol ARE 1At s Ae] 73R8 PEOM,,=1.0%
10°, Aldrich), PMMA(M, =1.2x10°, Aldrich), propylene carbonate
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A TFsrela, F718 =2 AR E acetonitrile(ACN)<> Junsei
Chemical(Japan)ellA] +¢J&tod ARESISITE st 2l 5 o 2 AR5
lithium perchlorate(LiClO,, battery grade, Aldrichy= F7}#2] ¢lo]
AREBISATE

2-2. TR} Mol &S| MIZ=

PEOS} PMMA TEALE o EUEH| {33+ 3 o 7]o] pCE
H7¥sk] PEO/PMMA TR A} fE-] A0} pC7} €1413] &3k 4= 9]
55 3A7F FRF wNke A3l an, o] w) ARE-gl PC9} PEOE= 0.1:1
o] Hl&® 73lo] ARSI PEO/PMMA T2} vl EEI A} PC
7} k3] E5hE g9l LiCloE PEOS} 1:169] H]&= &35}
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PEO 1i#k2] 7|5 Fel div] 0, 5, 10, 15, 20 wt%2] TiO,= 7}
7y H7Fste] 1023 &Y 7)1 (sonicationys A7 F kA Azt
Eghgde)] 747} FJste] FUEE AR B1F WHESE $- o] & 50 °C
o] Wy QoA 24 AIZF Fot Axste] 1A B daA
(polymer composite electrolytes, PCE) E5-& Azt 14 11

A s o] Alz=adS Fig. 100 HERASIT
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PEO/PMMA 24} W EZ| 4] PC, LiClO,, Z18]3L TiO,] 7}
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ZE27](XRD PHILIPS, X’ pert PRO MRD)E ARS8 a1, B3k
B9k dalde] md Fe|she FARIAFEA |7 (SEM: HITACHI
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PEO,PMMA + ACN

-
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Propylene carbonate

Mixing < Vigorous stirring, 3hr

-

ddition LiClO, I <

Vigorous stirring, 2hr

oi

ACN +TiO; Ultr ication, 10min I

|

gl

Addition TiO, < Vigorous stirring, 1hr

[

Casting

Drying, 50 C

Vaccum oven, 24hr

[

PCEs film

Fig. 1. Manufacturing process of polymer composite electrolytes
(PCE).
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vruto] A9-of A A 3= (relative crystallinity)= 3] 7%
(peak intensity)S] H]ZX] AAFE 4= 9lom, 7 A2 U5 (1)} &2

o] Ak TH29].
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Fig. 2. X-ray diffraction patterns of PCEs with the different con-
tent of TiO,.

X = I+C1 % 100(%) (1)

cTly

A7IA, Xz A A% sl (relative crystallinity), [+ peak
intensity of crystalline reflections, 22| 3 1,5 peak intensity of
amorphous reflectionsS 2JU| 3}, 7}4A|7 2471% PEO/PMMA
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5 0 ol ek 20w Alnet,

31]_%—61- E
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Fig. 3. Relative crystallinity (Xc) of PCEs with the different con-
tent of TiO,.

Table 1. Relative crystallinity for PEO/PMMA polymer composite electrolytes (PCE)

Blend Ratio PEO/LICIO, PEO/PC TiO, . ..
Sample PEO / PMMA (Wt.%/Wt.%) (mass ratio)4 (mass ratio) (wttyz) Relative crystallinity (%)
PCE 1 80/20 16/1 1/0.1 0 719
PCE 2 80/20 16/1 1/0.1 5 73.5
PCE 3 80/20 16/1 1/0.1 10 713
PCE 4 80/20 16/1 1/0.1 15 63.8
PCE 5 80/20 16/1 1/0.1 20 50.1
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(e
Fig. 4. SEM Photographs of containing (a) o, (b) 5, (¢) 10, (d) 15,
and (e) 20 wt% TiO, PEO/PMMA polymer electrolytes.
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Fig. 5. Impedance plots of the PCEs containing a different content
of TiO,.
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= UeriSlaL, 53] 15 wi%ellA 1.14x107 S/eme] 71 352 o]
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e A3E Belnk AW 20 wi%2] TiO, & E ¥ U5
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Fig. 6. Room temperature ionic conductivity of PCEs containing a
different content of TiO,.
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