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ABSTRACT : The effect of ozone surface treatment of montmorillonite (MMT) was investigated in thermal
stabilities of polypropylene (PP) nanocomposites. Sodium montmorillonite (Na'-MMT) was organically
modified with dodecylammonium chloride. The surface properties of MMT, including the specific surface
area (Sger), equilibrium spreading pressure (7.), and London dispersive component (ys"), were studied by
the BET method with N, adsorption. Also, the thermal stabilities of the nanocomposites were investigated
in DSC and TGA. As experimental results, 7z, and ys" of the ozonized dodecylammonium chloride (DA-MK
(05)) were increased in about 1.7 and 3.5 mJ/m? resulting from the increasing of the micropores. From the
DSC results, it was found that the melting temperature and crystallization temperature of PP/DA -MK and
PP/DA-MK (O;) were higher that those of pure PP. These results were explained that dodecylammonium chloride
of nano-scale led to a nucleation effect for PP crystallization. Also, it was found that E; of the PP/DA-MK (O53)
nanocomposies was increased within about 64 kJ/mol. These results were probably explained by the
improvement of dispersivity of DA-MK (O3) in a PP matrix.

Keywords : montmorillonite, polypropylene, nanocomposites, ozone treatment, thermal stabilities.
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Figure 1. Adsorption/desorption behaviors of N, gas at 77 K
on the clay studied.

460 =zl 5

Polymer (Korea), Vol. 27, No. 5, 2003

f

teresis)= EEHEUOIE A7} 7R gle F2 v
Z 7)%l o3 Aew dAdk=En

e ZEx]g = I3k w4 7]3-<] WH3= Horvath-Kawazoe
P83 o) &3lo] AMAS] LG o) ©]S Figure 2
ol Yehf ek Figure 2 2~12 AAfo]ollA2] w]A] 7]
T EEE U Zew o @F 7 7% 27l
e 71T 302 tepd Aol (b 21F Fue) &
A2ke Ul Aolch 2 A} DAMK (092 25 3

~5 A AbelellM 7% Forh Sk Ale & 5 )
glom, oledt 7| #3 S A Sl 2
L FT JoE ddH F, DA-MK (0= &
Az <8l 3~5 A Ape]e] mA] Z]ge] = A

& S 5 9o

Figure 12 ©]-8-3}] Sppr, Cper, 1331 RpE 75}
Table 19 e ST} Coer®t ap= 21 (1)l YERA BET
Nozye AN + 9ok

0.04
A DA-MK
—=— DA-MK (O,)
<
& 003
€
S
g 0021
=
O
>
E 0.01 1 -
o -
S ST L2 S 3 PO
0.00 - i : '
: T : 8 10 12
Pore Radius (A)
(@)
0.15
—_ ]
(=] uu Sk
“E 0.0+ S
5 a" " aaal
(0] .-‘ " AAAA ast
E l’.. - a
=} ‘A AAA
S ast
A
> 0.05- /'/ B
Q - A
8 o
./: A DA-MK
g —=—DA-MK (0,)
0.00 - ; : I
: T s 8 10 12
Pore Radius (A)
(b)

Figure 2. Horvath-Kawazoe pore volume plots of the clay
studied, (a) differential pore volume and (b) cumulative pore
volume.
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Table 1. Adsorption Values, Equilibrium Pressure
(), and London Dispersive Component of Surface
Free Energy (ys") of the Clay Studied

Sper” CBETb Ry ﬂed L
(m’/g) (A)  (mJ/m®) (mJ/m )
DA-MK 204 128 66 104 235
DA-MK (0s) 24 242 6l 127 270

Percent variation(%)  9.80 89.1 -7.6 22.1 14.9

“Specific surface area from BET-method by N,/77 K adsorption.
’BET constant.

Average pore diameter from empirical equation of R,
Equlhbrlum spreading pressure.

London dispersive component of surface free energy.
'Percent variation=(DA-MK (O;) - DA-MK) / DA-MK % 100.
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Figure 3. DSC of the PP/clay nanocomposites studied.
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Table 2. Initial Decomposition Temperature (IDT)
and Decomposition Activation Energies (£,) of the
PP/Clay Nanocomposites

IDT(C) Infln(l-c)"] O(T-Tp) E/RTys E/(kJ/mol)

PP 362 00108 8.1 0.0520 232
0.1901 41
0.6049 40
0.9853 80
PPDA-MK 400  -0.3893 8.0 0.1067 486
00509 40
0.9041 40
1.2861 8.1
PPDA-MK 407  -0.5121 82 0.1158 542
(0) -0.1263 41
0.8647 40
1.3534 8.1
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