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=& B A9)X%E= poly (ethylene oxide) (PEO), 7}4AI2]1 ethylene carbonate (EC), #JE%¢<! LiCIO, Z18]a1
Na*—MMT/organic MMTE o]g35}o] miAyZA A7) W34 2 (polymer/ (layered silicate) nanocom—
posites, PLSN) = AZ8193.2H, organic MMTE] 7o) whg 132} wjEg A0 nx)E 9Tk o] LATEE &
&t BTk BEAX Y Al $8-S 98l Na' 8 ol og 2k 573 MMT (Na ~MMT) & 771
3}t nanoclay (organic—MMT) & ARE3ISICE 1 A3, 57F Al 2 ’\‘F’HO] 7k ole} 2 5442 PEOS)
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organic MMT7} <78t Na" —MMT Rt} $5=8-& LERlS) 2™, methyl dihydrogenated tallow ammonium.©.
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Abstract : In this work, polymer/(layered silicate) nanocomposites (PLSN) based on poly (ethylene oxide)
(PEO), ethylene carbonate (EC) as a plasticizer, lithium salt (LiClO,), and sodium montmorillonite (Na*™—
MMT) or organic montmorillonite (organic MMT) clay were fabricated. And the effects of organic MMT on
the polymer matrix were investigated as a function of ionic conductivity. For the application to electrolytes
an Li batteries, polymer electrolytes containing the organic nanoclays were used in this work. As a result,
the spacing between layers and hydrophobicity of the organic nanoclays were increased, affecting on the
exfoliation behaviors of the MMT layers in clay/PEO nanocomposites. From ion—conductivity results, the
organic—MMT showed higher values than those of Na*—MMT, and the MMT—20A sample that was treated
by methyl dihydrogenated tallow ammonium, showed the highest conductivity in this system.

Keywords : polymer/(ayered silicate) nanocomposites, poly (ethylene oxide), organic montmorillonite, ionic
conductivity.
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Table 1. Various Organic MMTs Used in This Work

Organic Modifier
Modifier concentration
Cloisite Na* None B
(Na"—MMT)
Cosie 20—l o, 99med
(MMT-20A) varos o 100g clay
quaternary ammonium
.. 2MHTLS: dimethyl,
Cloisite 25A hydro enatedtaioifm;ie};h lhexyl 95 mea/
(MMT-254) %8  STEIVEYE 100g clay
quaternary ammonium
Cloisite 30B MEIZSE_tgf{h Héfgiyl'etf“fw’ 90 meq/
(MMT-30B) yAroxyetivh 100g clay

quaternary ammonium

+ Southern Clay Products (U.S.A) A =3 MMT Cloisite—
Na® (08} Na*—MMT=E 3%7)) 9} 7138k nanoclay (organic
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(o]3F MMT—-25A% 7)), Cloisite—30B(°]3} MMT—-30BZ
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Figure 1. X—ray diffraction patterns of Na*—MMT and organic

MMT.
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Figure 2. X—ray diffraction patterns of pure PEO and PEO/
EC/LiClO, with Na*—MMT or organic MMTs.
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Figure 3. Wide—angle X—ray diffraction patterns of pure PEO,
PEQ/EC/LiCIO., and PEQ/EC/LICIO. with Na*—MMT or organic
MMTs.
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Figure 4. TEM micrograph of the PEO/EC/LiCIO4/MMT—20A
nanocomposites with a organoclay content of 10 wt%.

Table 2. DSC Data for PEO/EC/LiClO, with Organic MMT Com-
posite Polymer Electrolyte

MMTs Melting Heat of fusion,  Crystallinity,

temperature, 7;,(C) AH; (J/g) 1 (%)

0 65.43 189.93 -
0° 53.15 99.94 52.62
Na"-MMT 50.57 82.36 43.36
MMT-20A 44.05 62.45 32.88
MMT-25A 47.19 70.96 37.36
MMT-30B 48.57 73.72 38.81

“Pure PEO sample. “‘PEO/EC/LiClO,.
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Figure 5. Dependence of the ionic conductivity of PEO/EC/
LiClO4 with Na*—=MMT or organic MMT's polymer electrolytes.
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Figure 6. Complex impedance plots of PEO/EC/LICIO, with
MMT—-20A of different weight ratios.
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