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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 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.
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K=1.2x 107, a=0.82 (Chloroform ,

25 ), Inl -
MMT Southern Clay

Product Cloisite - 25A(dimethyl  hydroge—
nated tallow 2-ethylhexyl ammonium
MMT, MMT -25A ) Cloisite—Na(
MMT, MMT —Na )
MMT - 25A 95 meqg/100 g
MMT -Na 100 meq/100 g
Table 1 MMT
MMT-Na . MMT
/ MMT
MMT
MMT

Table 1. Properties of Montmorillonite

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

dimethyl hydrogenated

Organic modifier - tallow 2—ethylhexyl
ammonium
Cation exchange
. 100 meg/100 95 meg/100
capacity 9100g 9100g
% moisture 2% 2%
-
% wqgl?t. loss on % 2%
ignition
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Figure 1. Intercalation methods of MMT with poly-
mers.

. PC/MMT
Philips PW-1847 X-ray diffrac-
tometer
, 20 2 20° . X—ray
source CuKq ,

40 kV, 20 mA . Scanning speed

0.016/sec, step size  0.02°

@

Bragg's Law

X-ray B

, 26

Bragg's Law
d =\ /2sinB
, A= X-ray , d=
,0= 1/2 .

PC/MMT DuPont
9900 (thermogravimetric analyzer,
TGA) 20 mg ,
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Figure 3. 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 CHClI; solution.

PC
150 240 5
wtv%o MMT . Figure 6
MMT - DA
5000, 12000 g/mole PC 10
XRD . 5000
PC 1 , 12000 PC
2 . 5000
MMT -DA
17.7
27.3 . ;
12000 27.8
17.7
PC
PC

Polymer (Korea) Vol. 25 No. 6, November 2001



— — -PC5000/MMT-DA
— PC12000/MMT-DA

N er
A

AV

Relative intensity

0 5 10
20

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 melt
mixing method.
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Figure 8. X-ray diffractograms of PC/MMT-Na and
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 AL
d-spacing d-spacing  d-spacing d-spacing O)

method\ () ) @C) @C)
Solion )6 106 204 33 169

intercalation

melt 126 138 204° 26 122
intercalation 7.7 278 101

“ Montmorillonite modified with dimethyl hydrogenated tallow 2—

ethylhexylamine.”Montmorillonite modified with dodecylamine.
D d=ds—d;,

10 17
PC/MMT . Figure 9 TGA
PC(Lexan 121)/
MMT PC(Lexan 121)
. TGA
MMT -25A PC MMT-Na
MMT-25A MMT
—Na MMT
PC
PC/MMT TGA
Figure 10
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PC/MMT —Na PC
MMT, PC PC/MMT
MMT X-
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MMT PC
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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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