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2 o ZFRV0]E (PC) Y EEHZOIE (montmorillonite, MMT) &} W= EgAS & gl
£ &3t upgog ZYMIRIAA AF8 X-ray A o2 MMTE &204 H3ls Z-E’\}U}%"\U}.
MMTEZ% Na'g€ @olRog zZt= &4 MMT (MMT-Na) & Z6lddrzs (MMT-DA) %
dimethyl hydrogenated tallow 2-ethylhexyl ammonium®Z 712%® MMT (MMT-25A)%
AHg-stich. PC/MMT- 25A% PC/MMT-DAZt PC/ MMT-Na®th $2kAH 9] F71%e] Row,
Edo] wat Hol 37 A7l E72bA0] FUlslGith &, PCO Exlgko] ZAE24E, T§hA7l0]
Z7VEEE Alglo] & dojdnh AFHEAY (TGA)LE FF3 dg4L PC/MMT- 25A71
PC/MMT-Na$} 53 PCET 582 Jelich

ABSTRACT : Polycarbonate (PC) /montmorillonite (MMT) nanocomposites were prepared by
solution and melt mixing methods. A d-spacing of the nanocomposites was measured by an
X-ray diffractometer. Neat montmorillonite (MMT-Na) and MMTs modified by dodecyl
ammonium (MMT-DA) or dimethyl hydrogenated tallow 2-ethylhexyl ammonium (MMT-
25A) were used. The d- spacing value of PC/MMT-25A and PC/MMT-DA was higher than
that of PC/MMT-Na. The d- spacing increased from around 12 to 37 A depending on the
mixing method. PC was more readily introduced to the gallery of MMT as the molecular
weight of PC reduced and the mixing time increased. PC/MMT- 25A showed higher thermal
stability by thermogravimetric analysis (TGA) than PC/MMT- DA and PC/MMT- Na.

Keywords : nanocomposite, polycarbonate, montmorillonite, intercalation, thermal stability.
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Table 1. Properties of Montmorillonite

Cloisite Na(MMT—-Na) Cloisite 25A(MMT—25A)
dimethyl hydrogenated

Organic modifier - tallow 2—ethythexyl
ammonium
Cation exchange
) 100 meq/100 g 95meq/100 g
capacity
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ight |
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Figure 1. Intercalation methods of MMT with poly-
mers.
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Figure 2. X-ray diffractograms of MMT-Na and
modified MMT's.
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Figure 8. Effect of solvent on the intercalation of
PC/MMT- 25A nanocomposites prepared by solution
mixing method.
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Figure 4. X-ray diffractograms of PC/MMT nanocom-
posites.
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Figure 5, X-ray diffractograms of PC/MMT-25A
nanocomposites prepared with different mixing times
in CHClj; solution.
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Figure 6. Effect of PC molecular weights on the
intercalation of PC/MMT-DA nanocomposites pre-
pared by melt mixing method.
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Figure 7. Effect of mixing time on the intercalation of
PC/MMT-DA nanocomposites prepared by meit
mixing method.
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PC/MMT-25A nanocomposites prepared by melt mix—
ing method.
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Table 2. d-Spacings of PC/MMT Nanocomposites

clay Na'-montmorillonite  modified montmorillonite

initial final Initial final

d-spacing d-spacing  d-spacing d-spacing (A:)
method (A) (4) @ (&) @ (A
Jsolon o6 04 3 169
intercalation

melt 126 138 04 32.6 12.2
intercalation 17.7 278 10.1
“ Montmorillonite modified with dimethvl hydrogenated tallow 2
ethylhexylamine’Montmorillonite modified with dodecylamine
‘dd=di—d.

7H Z3E st Jepdigich 47182 289 U
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F Qo gob diEoA PH-S o]8d §Alyo] F}
& 3049 $7H Hely Stk
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MMT-25A% ARE-Et 73971 4% PCSF MMT~Na
E AN Aenc $% 95 422 eI o
= 1EAR IAEY MMT-25A7)F 712 A2 MMT
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Z2 B
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EETAHE Azl MMTY #2204 #H3lE X-
ray diffractometerg ©]g3to] ARG oY O3
S d7E 49l

MMTY] Z2zE38 PCoY 2sHdE& Kok ¢
3 XgH olsTES 4] dolrt AFE A
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Figure 9, TGA thermodiagrams of PC and PC/MMT
nanocomposites prepared by solution mixing method.
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Figure 10. TGA thermodiagrams of PC and PC/MMT
nanocomposites prepared by melt mixing method.
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