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ABSTRACT: In this study, poly(ethylene terephtha-
late)/organo-montmorillonite (PET/OMMT) nanocompo-
sites were melt-compounded using twin screw extruder
followed by injection molding. Maleic anhydride grafted
styrene-ethylene/butylene-styrene (SEBS-g-MAH) was
used to improve the impact properties of the PET/
OMMT nanocomposites. The notched and un-notched
impact strength of PET/OMMT nanocomposites increa-
sed at about 2.5 times and 5.5 times by the addition of 5
wt % of SEBS-g-MAH. Atomic force microscopy (AFM)
scans were taken from the polished surface of both PET/

OMMT and SEBS-g-MAH toughened PET/OMMT nano-
composites. The addition of SEBS-g-MAH altered the
phase structure and clay dispersion in PET matrix. It was
found that some of the OMMT silicate layers were encap-
sulated by SEBS-g-MAH. Further, the addition of SEBS-g-
MAH decreased the degree of crystallinity of the PET/
OMMT nanocomposites. VC 2011 Wiley Periodicals, Inc. J Appl
Polym Sci 123: 3173–3181, 2012

Key words: polyesters; clay; nanocomposites; impact
properties; atomic force microscopy

INTRODUCTION

The researches on the polymer/clay nanocomposites
have attracted much academic and industrial atten-
tion. PET/clay nanocomposites often exhibit outstand-
ing performances attributed to the high aspect ratio
and exfoliation-ability of the clay layered silicates. The
development of PET/clay hybrid has allowed the pro-
duction of light weight nanocomposites with only a
small amount of clay loading (<5 wt %). The typical
enhanced properties include high thermal stability,1–4

excellent mechanical properties,5–9 improved flame
retardancy,10,11 and reduced gas permeability.12–15

From the literature, it was found that PET/clay
nanocomposites could exhibit superior stiffness and
modulus over neat PET. Nevertheless, the impact
strength and ductility of PET generally reduced after
adding clay.16–20 It is known that the toughening of

polymer/clay nanocomposites can be achieved by
incorporating impact modifier and functionalized rub-
ber. Numerous researches have been done on poly-
mer/clay nanocomposites, e.g., polyamide (PA),21–23

polypropylene (PP),24 high density polyethylene
(HDPE),25 polycarbonate (PC),26 PET,27 and other poly-
mer blends.28,29

PET and its composites are widely involved in var-
ious engineering applications where they are fre-
quently deformed at high strain rates under impact
loading during their service lives. Blending of PET
with SEBS had been proven as one of the strategies
for promoting enhanced toughness.30 Further, the
introduction of maleic anhydride functionalized SEBS
was reported to act as emulsifier that improved adhe-
sion between the phases and promoted better disper-
sion of the elastomer in the melt. This leads to the
change in the fracture mechanism of PET from craz-
ing to cavitation or shears yielding, and even reduces
notch sensitivity effectively.30–34

In this work, PET nanocomposites filled with
3 wt % of OMMT were prepared by melt intercalation
technique. PET/3 wt % clay nanocomposites demon-
strating a balance of mechanical and thermal proper-
ties.6,35,36 The aim of this article was to investigate
the effects of SEBS-g-MAH concentration (5–20 wt %)
on the impact and thermal properties of PET/
OMMT nanocomposites. Atomic force microscopy
(AFM) is a potential technique to study the
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microstructure and nanostructure of polymer nano-
composites.37 This article also reports on the AFM
study of the morphology, topography, and clay
dispersion in PET nanocomposites.

EXPERIMENTAL

Materials

The PET (grade G084A) was purchased from MPI
Polyester Industries, Malaysia. The OMMT (Nanomer
1.30TC) was supplied by Nanocor, USA. The OMMT
consists of � 70% montmorillonite (MMT) and 30%
octadecylamine intercalant. The mean dry particle
size of Nanomer 1.30TC is 16–22 lm. SEBS triblock
copolymer grafted with 0.9 wt % of maleic anhydride
was purchased from Shanghai Jianqiao Plastic, China.
The ratio of styrene to ethylene/butylene in the
triblock copolymer is 30 : 70. The glass transition tem-
perature (Tg), melting temperature (Tm), and crystalli-
zation temperature (Tc) of the SEBS-g-MAH are 54.5,
104.6, and 81.9�C, respectively.

Preparation of PET/OMMT nanocomposites

Prior to extrusion process, the OMMT powder, PET
pellets, and SEBS-g-MAH granules were dehumidi-
fied by using vacuum oven at 100�C for 8 h. PET
nanocomposites filled with 3 wt % of OMMT were
prepared by melt intercalation technique. SEBS-g-
MAH was mixed together with PET/OMMT during
the compounding by twin screw extruder (PSM 30,
Sino-Alloy Machine, Taiwan). The SEBS-g-MAH con-
tent in the PET/OMMT nanocomposites varied from
0 to 20 wt %. The materials are labeled as PET/
OMMT/5S, PET/OMMT/10S, PET/OMMT/15S,
and PET/OMMT/20S where the numerals denote
the SEBS-g-MAH loading in wt %. The extrusion
temperatures ranged from 225 to 250�C. The screw
speed was set at 90 rpm. After extrusion, the extru-
dates were cooled in a water bath and pelletized.
Drying before molding was performed at 100�C in
vacuum oven for 8 h. Injection molding was carried
out in a laboratory scale injection molding
machine (RR/TSMP, Ray-Ran Test Equipment, UK).
The barrel temperature was 260�C and the mold
temperature 75�C.

Characterization of PET/OMMT nanocomposites

X-ray diffraction analysis

The X-ray diffraction (XRD) analysis of OMMT, PET,
and all the nanocomposite specimens was performed
using X’Pert Pro XRD system (PANalytical, Nether-
lands) with Ni-filtered CuKa radiation (0.154 nm
wavelength). Scanning was performed at 25�C with
diffraction angle (2y) ranged from 2 to 10� with

0.050� D2y-step. The interlayer spacing of the OMMT
was derived from the peak position (d001-reflection)
in the XRD diffractograms according to the Bragg’s
equation (k ¼ 2d sin y). All the nanocomposites speci-
mens were cut from the injection-molded impact bar.

Notched and un-notched charpy impact test

Charpy impact tests of both notched and unnotched
specimens were carried out using a pendulum-type
testing machine (Type 5101, Zwick, Germany) in
accordance to ASTM 6110-04. The dimensions of sam-
ple are 62.5 mm � 12.7 mm � 3 mm (length � width
� thickness). A notch with 2 mm depth was made
for notched specimen. Five specimens were tested for
each composition. The testing was performed with
pendulum of 7.5 J with a velocity of 3.84 m/s.

2.3.3 Thermal properties of PET/OMMT
nanocomposites

The thermal properties of PET/OMMT nanocompo-
sites were characterized using differential scanning
calorimeter (DSC, model DSC-6, Perkin Elmer, USA).
Approximately 10 mg of the PET sample was sealed
in an aluminium pan. The sample was heated from
30 to 280�C, held at 280�C for 1 min, and cooled from
280 to 30�C. The degree of crystallization (vc) of the
PET nanocomposites was calculated using eq. (1).

vcð%Þ ¼ DHf

DHo
f � wPET

� 100% (1)

For PET/OMMT nanocomposites without SEBS-g-
MAH, the wPET was calculated using eq. (2).

wPET ¼ 1� wOMMT (2)

For PET/OMMT nanocomposites toughened with
SEBS-g-MAH, the wPET was calculated using eq. (3).

wPET ¼ 1� wOMMT � wSEBS�g�MAH (3)

where DHf is the enthalpy of fusion of the sample,
DHo

f is the enthalpy of a hypothetical 100% crystal-
line PET (140 J/g),8 while wOMMT and wSEBS-g-MAH

are the weight fraction of OMMT and SEBS-g-MAH,
respectively.

Morphological properties of PET/OMMT
nanocomposites

Field emission scanning electron microscopy. The mor-
phology of impact fractured surfaces of selected
PET/OMMT nanocomposites was inspected in a field
emission scanning electron microscope (FESEM,
Supra 35VP, Zeiss, Germany). The fracture surfaces
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were gold coated to avoid electrostatic charging dur-
ing examination. The mean SEBS-g-MAH particle size
was determined using ImageJ by taking the average
out of 15 SEBS-g-MAH particles. Energy dispersive
X-ray microanalysis (EDAX 32, Genesis) with acceler-
ating voltage of 10 kV was used to analyze the occur-
rence of elements in the specimens that sputtered
with gold.
Atomic Force Microscopy. Specimens were taken
from the gauge section of injection molded speci-
men. The cross section surface, was first polished
manually with silicon carbide paper up to 2000 Cw,
and then mechanically polished using Al2O3 powder
up to 0.05 lm (Imptech 10V Grinder-Polisher). Water
was used as coolant throughout the polishing pro-
cess. After rinsing with distilled water, the specimen
was dried. The resulting surface was then scanned by
atomic force microscope (AFM, SPA 400, SII Nano-
Technology, Japan) equipped with SI-DF20 cantilever
with aluminium back coating. The AFM was oper-
ated in dynamic force mode under an ambient atmos-
phere at room temperature. The scan range of the
scanner used in this study was 20 lm � 20 lm (x �
y) and the height (z) is equal to or less than 1.5 lm.

RESULTS AND DISCUSSION

XRD analysis

Figure 1 shows the XRD diffratograms of OMMT
and PET nanocomposites. It can be seen clearly that
a diffraction peak was found at a 2y of 4.025� (corre-
sponding to the d-spacing of 2.19 nm) for the
OMMT. As expected, the unfilled PET sample exhib-
ited no visible diffraction peak in the range of 2y ¼
2–10�. However the diffraction peaks of the PET
nanocomposites shift toward a lower value of 2y ¼
2.675�, which corresponding to the d-spacing of 3.30

nm. The observation of this peak indicates the pres-
ence of clay structure with expanded interlayer spac-
ing. This is associated to the intercalation phenom-
enon. It is worth to emphasize that the diffraction
peak becomes less intense with increasing SEBS-g-
MAH loading. The substantial reduction in the
intensities of the XRD peaks claims a better clay dis-
persion at higher SEBS-g-MAH loading.6 This is
owing to the MAH could act as an emulsifier to
lower down the surface tension and thus more
organic molecules were capable to penetrate into the
galleries during melt compounding. This promotes
an additional increase in the basal spacing of the
silicate interlayer.

Impact properties of PET nanocomposites

Figure 2 shows the effects of SEBS-g-MAH content
on the impact strength of PET/OMMT nanocompo-
sites. It can be seen that the impact strength of PET
reduced by the addition of OMMT. This indicates
that the PET/OMMT nanocomposite possessed low
impact strength due to the embrittlement effect of
clay. It is recognized that the addition of high-stiff-
ness silicate layers can reduce the toughness of
nanocomposite attributed to the constraining
effect16,17 and lack of crack front deflection.38 Inter-
esting to note that, both notched and unnotched
impact strength of PET/OMMT nanocomposites
increased notably in the presence of SEBS-g-MAH. It
can be seen that the PET/OMMT nanocomposites
containing 5 wt % of SEBS-g-MAH exhibited the
highest impact strength. In comparison to the PET/
clay nanocomposite, the impact strength improved
by 5.5 times for unnotched sample and about 2.5
times for sample in notched configuration with the

Figure 1 X-ray diffraction patterns of OMMT, PET, PET/
OMMT, and PET/SEBS-g-MAH/OMMT nanocomposites.

Figure 2 Notched and un-notched impact strength of
PET/OMMT nanocomposites as a function of the SEBS-g-
MAH content.
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inclusion of 5 wt % of SEBS-g-MAH. According to
Alyamac and Yilmazer27 the impact resistance of
ethylene-methyl acrylate-glycidyl methacrylate
impact modifier toughened PET/3% Cloisite 25A
clay nanocomposites is 7.5 times higher than the
PET/3% clay counterparts. As aforementioned, the
presence of MAH acted as an emulsifier to decrease
the interfacial tension. It has been well established
that the reaction between the anhydride and the PET
ester group or terminal -OH group resulted in

strong adhesion of PET and SEBS phases.30,39 This
allowed effective transfer of the applied load
between SEBS particles and PET matrix and thus the
resultant material was able to absorb more energy
prior to fracture. Nonetheless, it should be noted
that increasing of SEBS-g-MAH concentration (i.e.,
10, 15, and 20 wt%) led to a gradual reduction in
impact strength. This can be related to the excessive
amount of SEBS-g-MAH. Hong et al.40 reported that
the reduction of toughness of PP/10wt% Cloisite

Figure 3 FESEM micrographs taken from the impact fractured surfaces of (a) unfilled PET, (b) PET/OMMT, (c) PET/
OMMT/5S, and (d) PET/OMMT/20S nanocomposites at 2000� magnification.

Figure 4 FESEM micrographs taken from the impact fractured surfaces of (a) unfilled PET, (b) PET/OMMT, (c) PET/
OMMT/5S, and (d) PET/OMMT/20S nanocomposites at 10,000� magnification.
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20A nanocomposites can be related to the high con-
tent of low molar mass MAH grafted PP compatibil-
izer. Refer to Figure 2, it can be seen that the extent
of enhancement for notched samples was much
lower than that for unnotched PET nanocomposites.
It is known that the pre-existing notch would
become stress concentration point and lower the
energy absorption prior to fracture. In general, the
presence of notch would change the nature of stress
field from a biaxial stress to a critical triaxial stress
ahead of the notch.41 Tanrattanakul et al.33 reported
that under severe loading conditions with large tri-
axial component (e.g., notched impact test), larger
number of cavitations were required to ensure a
more efficient relief of the massive triaxiality stress.
In other words, a much finer dispersion of SEBS par-
ticles and better interfacial adhesion between matrix
and elastomers were a necessity to promote suffi-
cient cavitation or a more extensive deformation in
order to reduce the notch sensitivity of PET/OMMT
system effectively.

Morphological properties of PET nanocomposites

SEM micrographs in Figure 3(a–d) show the FESEM
micrographs taken from the impact fractured surface
of PET, PET/OMMT, PET/OMMT/5S, and PET/
OMMT/20S nanocomposites, respectively. It can be
clearly seen that each of the specimen exhibited dis-
tinct fractographic features as well as fractured sur-
face roughness. The fractured surface of pure PET
demonstrated the stress whitening with some coarse
fibrils whereas PET/OMMT sample failed in brittle
mode with a little stress whitening band or crazing
[Fig. 3(a,b)]. Comparatively, a more extensive defor-
mation and rougher surface containing shear bands,
micro-voids, and gaps that meandering through the
matrix were observed on the fractured surface of the
PET/OMMT constituted of SEBS-g-MAH [see Fig.
3(c,d)]. The microvoids and gaps were associated
with the cavitation of SEBS particles or debonding of
particle-matrix. According to Tjong,42 cavitation of
elastomer particles or debonding at the interface
between particles and matrix was responsible for the
impact strength improvement. The SEBS phase has
comparatively lower modulus and hence it tends to
void (e.g., cavitate or debond) upon application of
stress. This is in consistent with the study of Loyens
and Groeninckx43 who investigated deformation
behaviour of ethylene-co-propylene rubber (EPR)
toughened PET. Void formation (cavitation/debond-
ing) was observed when the released internally
stored stress build-up (volumetric strain energy) is
greater than the energy required for the creation
and expansion of the surface area of the void.43

The occurrence of void enabled the alteration of
stress state of the surrounding matrix and allows an

overall deformation mechanism to take place. In par-
ticular, the cavities relieve the triaxial stress state in
the region of the crack, thus creating a stress state
beneficial for the initiation of multiple matrix shear
yielding.42,44 On account of the shear banded zones
found on the fractured surface, it was attributed to
the crack deflection and creation of additional sur-
face area or new crack front at two different fracture
planes. This would resulting in a higher impact re-
sistant to the polymer composites owing to the fact
that some amount of applied energy would certainly
dissipated during the creation of the new fracture
surface and new nonlinear crack front.45

On the other hand, Figure 3(c,d) as well as Figure
4(c,d) proved the PET/OMMT/5S sample displayed
finer phase morphology as compared to the PET/
OMMT/20S sample. By measurement, the mean size
of SEBS-g-MAH dispersion phase in PET/OMMT/5S

Figure 5 EDX taken from (a) the cavitated SEBS-g-MAH
phase, and (b) the vicinity of SEBS-g-MAH phase on the
fractured surface of PET/OMMT/5S nanocomposites.
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is � 0.9 lm whereas the one for PET/OMMT/20S is
about 4.6 lm. This is in the expectation as the size of
impact modifier could be bigger (i.e., occurrence of
coalescence) with increasing SEBS-g-MAH content
while the interparticle distance and surface area
decreased accordingly. Recall that the PET/OMMT/
5S exhibited the highest impact strength among all
the PET/OMMT nanocomposites. The remarkable
enhancement is believed to be associated with finer
dispersion and larger surface area of SEBS, thereby
improving its compatibility with PET.32 In this case,
greater portion of load exerted on the sample could
be carried by the elastomeric particles, and thus
increase the efficiency in toughening the resultant
nanocomposites. The shear bands and a small num-
ber of tear morphology [as indicated by white arrow
in Fig. 4(c)] were revealed on the fractured surface of
PET/OMMT/5S nanocomposites. This can be corre-
lated well with the significant improvement in impact
strength. For PET/OMMT/20S specimen, its fractog-
raphy illustrated in Figure 4(d) showed little shear
banded zone with stress whitening [refer to black
arrow in Fig. 4(d)] in the absence of tearing features.
It is believed that the coarse and irregular shaped
SEBS particles found on the fractured surface of
PET/OMMT/20S specimen could act as defects. This
explained the reduction in surface roughness and
also impact resistant of the corresponding system.

Figure 5(a) shows the EDX taken from the cavitated
SEBS-g-MAH rubber particle on the fracture surface
of PET/OMMT/5S specimen. It is interesting to dis-
cover that Si element was found in the SEBS-g-MAH
region. This result suggested that the clay materials
were likely to disperse in SEBS-g-MAH, or possibly,
the OMMT was encapsulated by the SEBS-g-MAH.
This indicates the affinity and possible interfacial
interaction between the OMMT and polar anhydride
group of SEBS. However, in order to attain the maxi-
mum reinforcement effect, Yu et al.46 reported that
the preferable microstructure for toughness improve-
ment is to have the maximum percentage of exfoli-
ated organoclay in the continuous matrix rather than
to have it in the dispersed functionalized rubber
phase. Another EDX was taken at the vicinity near
the SEBS-g-MAH, note that only carbon and oxygen
elements were detected [c.f. Fig. 5(b)]. This can be
ascribed to the PET matrix. From here, it is proposed
that clay materials were more preferable to be situ-
ated in the SEBS particles instead of the PET matrix.

AFM studies

AFM has been recognized as one of the powerful
tools for the analysis of surface morphologies as it

Figure 6 AFM images taken from the polished surface of
unfilled PET nanocomposite. [Color figure can be viewed
in the online issue, which is available at wileyonlinelibrary.
com.]

Figure 7 AFM images taken from the polished surface of
PET/OMMT nanocomposite. [Color figure can be viewed
in the online issue, which is available at wileyonlinelibrary.
com.]
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creates three-dimensional images on the surface to-
pography of samples and characterized surface
roughness at an angstrom scale. Figures 6, 7, and 8
presented AFM images captured from the polished
surface of unfilled PET, PET/OMMT, and PET/
OMMT/5S nanocomposite respectively. Refer to
Figure 6, it could be seen that the unfilled PET dem-
onstrated a relatively flat surface topography in the
absence of distinctive features as compared with
Figures 7 and 8. For the PET/OMMT specimen, it is
believed that the clay has higher ablation resistance
than PET matrix, therefore the bright peaks in Figure
7(a,b) could be assigned as the protruded clay layers.
From Figure 7(c), it can be seen that the height of the
peaks are about 45–100 nm, this can be associated to
the length of the silicate layer. Considering that the

aspect ratio (i.e., the length-to-thickness ratio) of the
organoclay is about 200, it may suggest that the to-
pography is due to the well-distributed embedment
of the clay particles.37 Further, the introduction of 5
parts of SEBS-g-MAH into PET/OMMT nanocompo-
sites notably altered the blend morphology. In observ-
ing morphology in Figure 8(a,b), a number of broader
bright domains (or humps) were discovered. The do-
main shapes could be seen clearer from the cross line
profiles as depicted in Figure 8(c) whereby broader
humps were found instead of the sharp tip observed
for PET/OMMT nanocomposites [c.f. Fig. 7(c)]. At
this point, the domains with 0.4–0.8 lm length were
slightly smaller than certain SEBS-g-MAH particles
inspected from SEM micrograph. This is because
some of the elastomer particles were deformed upon
failure and thus elongated features could be found
from the SEM micrograph. The absence of darker col-
ored gap surrounding the domains implicated an inti-
mate adhesion between the phases. In line with both
the SEM and EDX results, the humps in PET/
OMMT/5S were presumably to be the SEBS-g-MAH
embedded OMMT. A similar finding was docu-
mented by Chow and coworkers37 who used AFM to
examine the phase structure and clay dispersion in
both the maleated PP compatibilized and uncompati-
bilized PA6/PP/organoclay nanocomposites. Accord-
ing to Chow and Neoh,26 most of the clay silicate
layers were distributed at the edge of SEBS-g-MAH
particle in the PC/SEBS-g-MAH/clay nanocompo-
sites. This result was originated from the interaction
between the polar anhydride functional groups
grafted to SEBS and hydroxyl groups of clay presence
at the edge surface. Similar finding was reported by
Calcagno et al.47 that the clay was more capable to
segregate in areas where the PET and PP-MAH were
located. Herein, the strong tendency of organoclay to
be situated in SEBS humps in present study could be
attributed to the affinity of clays towards the polar
anhydride functional groups grafted to SEBS.

Thermal properties of PET nanocomposites

The DSC thermal characteristics of the PET and its
nanocomposites taken from the first and second

Figure 8 AFM images taken from the polished surface of
PET/OMMT/5S nanocomposite. [Color figure can be
viewed in the online issue, which is available at
wileyonlinelibrary.com.]

TABLE I
DSC Thermal Characteristics of PET, PET/OMMT, and PET/SEBS-g-MAH/OMMT Nanocomposites

Sample

First scanning Second scanning

Tg (
�C) Tm (�C) DHf (J/g) DHc (J/g) Tc (

�C) vc (%) Tg (
�C) Tm (�C) DHf (J/g) DHc (J/g) Tc (

�C) vc (%)

Pure PET 69.2 251.6 36.0 35.6 189.3 25.7 77.8 246.6 33.7 35.1 189.4 24.1
PET/OMMT 69.2 253.1 37.9 35.4 205.1 27.9 79.5 248.3 36.8 33.2 200.3 27.1
PET/OMMT/5S 66.1 250.7 33.3 33.0 205.7 24.5 68.6 249.7 28.6 32.8 204.8 21.0
PET/OMMT/10S 66.3 252.4 33.0 32.4 204.1 24.2 67.4 250.2 27.3 31.6 205.4 20.0
PET/OMMT/15S 65.3 251.8 32.2 30.1 206.3 23.6 65.6 250.0 26.7 29.8 206.6 19.6
PET/OMMT/20S 57.0 251.3 31.9 25.5 204.4 23.4 57.5 250.2 26.4 23.9 204.2 19.3
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scanning were summarized in Table I. As can be
seen, the Tg values of PET nanocomposite decreased
by around 20�C with the addition of 20 wt % of
SEBS-g-MAH. This is attributed to the plasticizing
effect of the elastomeric phase.48 In addition, the
decrease of Tg could be attributed to an increase in
the amorphous volume fraction due to the reactive
compatibilization44 as well as reduction in the num-
ber of nuclei.49 Plus, an excessive contents of SEBS-g-
MAH would induce coalescence and negatively
affects the compatibility between matrix and dispers-
ing component. Therefore, the drastic drop in Tg

could be ascribed to free volume existing at the ma-
trix-particle interface due to poor interfacial contact
for PET/OMMT/20S nanocomposites. On the other
side, there is no remarkable change in Tm of the PET
by the incorporation of OMMT as well as SEBS-g-
MAH. Similar result was also reported by Kusmono
et al.29 where the addition of both the organoclay and
the SEBS-g-MAH had negligible effect on the melting
behavior of the PA6/PP nanocomposites. Concerning
the Tc value, the incorporation of OMMT shifted the
crystallization temperature from around 189�C to a
higher temperature of 205.1�C (during the first cool-
ing). Besides, an increase in vc had been found for
PET/OMMT nanocomposite as compared with pure
PET. Both of these points recognized the presence of
inorganic nanoparticles would act as crystallization
nuclei to initiate the growth of spherulites and accel-
erate the crystallization of PET matrix.50,51 From Table
I, it also can be seen that the enthalpies of crystalliza-
tion, DHc, of the PET/SEBS-g-MAH/OMMT declined
to much lower values compared with the PET/
OMMT nanocomposites. The decline in DHc caused
by the addition of SEBS-g-MAH could be anticipated
with the reduction of bulk PET fraction.52 In addition
to DHc, the degree of crystallinity (vc) of PET/OMMT
nanocomposites decreased considerably in the pres-
ence of SEBS-g-MAH. This is due in the fact that the
presence of SEBS-g-MAH restricted the crystallization
of PET. The encapsulation of OMMT by SEBS-g-
MAH reduces the nucleating efficiency of OMMT in
PET/OMMT nanocomposites crystallization process.
According to Chow and Lok,53 the crystallinity of
PLA/OMMT was reduced with the addition of
maleated ethylene-propylene rubber indicated the ki-
netic restriction on the crystallization process. Fur-
thermore, it was believed that the presence of rubber
particles would not allow the growth of well devel-
oped lamellar crystals but rather acted as physical
hindrance towards crystal formation.54

CONCLUSIONS

Based on this work devoted to study the effects of
SEBS-g-MAH on the properties of PET nanocompo-
sites, the following conclusions can be drawn:

The impact strength of PET/OMMT nanocompo-
sites increased significantly by the addition of SEBS-
g-MAH. However, excessive loading of SEBS-g-
MAH would induce coalescence and generate large
domains of irregular shapes which acted as defects
that limited the enhancement of impact strength.
The AFM technique is able to detect and character-
ize the dispersion of the OMMT and SEBS-g-MAH
embedded silicate layers. The encapsulation of
OMMT by SEBS-g-MAH influenced the crystalliza-
tion temperature and degree of crystallinity of the
PET nanocomposites.
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