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ABSTRACT 

 
Poly (vinyl chloride) (PVC) nanocomposites with hydrophilic bentonite, nanoclay without chemical treatment labile PGV,and 

modified bentonite donated 1.31PS have been prepared via melt compounding procedure. The modifier used was a mixture of 
octadecylamine (13-35 wt %) and aminopropyltriethoxysilane (0.5-5wt %) as a coupling agent.The nanocomposite structure based on 
1.31PS (2.5 (phr) Part per hundred part of PVC resin)was characterized with X-ray diffraction (XRD), transmission electron microscopy 
(TEM), and Fourier transform infrared (FTIR)spectroscopy. The results indicate the interaction of PVC into the clay layers. As a result, 
exfoliated PVC /organoclay nanocomposites were formed. No clear evidence for the formation of new components in the PVC was found 
by FTIR spectroscopy. The influence of the organoclay content (i.e.  0.5, 1.5, 2.5, 4, 6, 8, 10 phr) relative to PGV grade on the PVC 
compounds was analyzed through physico-mechanical properties, water absorption percentage and thermal stability. Furthermore the 
thermal stability time of the dehydrochlorination process of PVC compounds was measured at 200 oC by the Conventional Congo red 
method. The study demonstrated improved mechanical properties and water barrier properties for the PVC/1.31PS (2.5phr) 
nanocomposites compared with unfilled PVC. On the other hand, Congo red test indicated that PVC/1.31PS nanocomposite had worse 
thermal stability than that of unfilled PVC.Incorporation of 1.31PS (2.5phr) resulted in significant improvement of the degradation profile 
of PVC at 800oC. 
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INTRODUCTION 
 
 Poly (vinyl chloride) (PVC), as an important 
commercial polymer, has been studied and used 
widely in industrial fields for many years. Poly (vinyl 
chloride) exists as two distinctly different 
thermoplastics, rigid PVC and flexible PVC, which 
are used in a wide variety of applications[4]. 
However, due  to  its  inherent  disadvantages, such 
aslow thermal stability and brittleness, PVC and its 
composites are subject to some limitations in certain 
applications [22]. Therefore, it is necessary to 
develop new PVC products with altered properties in 
order to broaden PVC applications. 
 Recently, the development of PVC/layered 
silicate nanocomposites presents a new way to 
prepare high performance PVC composites, due to 
reinforcement effects induced by inorganic filler. 
Improved thermal resistance, enhanced stiffness and 
barrier properties, as well as flame retardation have 
been reported [33,2,19,9,25,16]. 
 [28,29] reported the preparation and 
characterization of PVC-clay nanocomposites 
formed by both melt and solution blending. The 

effects of the clay loading level, the presence and 
amount of plasticizer, melt blending time and 
annealing time, etc., on the structure and the 
properties of the nanocomposite and the thermal and 
mechanical properties have also investigated. [26] 
took dioctylphthalate (DOP) as cointercalater for 
organic MMT and PVC because they found 
alkylammonium salts between the interlayers of 
organic MMT, could catalyze PVC degradation. 
Although DOP prevented the degradation of PVC, 
the MMT only acted as aplasticizer carrier and the 
mechanical properties of the composites were not 
enhanced significantly. Du et al., [3] reported more 
information concerning the thermal degradation and 
charring of PVC/MMT nanocomposite in the 
presence of DOP.  
 wan et al., [27] investigated the effect of silicate 
modification and MMT content on the morphology 
development, relaxation behavior, optical clarity and 
mechanical properties of the PVC/MMT 
nanocomposites. PVC/MMT nanocomposites were 
reviewed by Pagacz and Pielichowski  [15], 
organomodification of MMT was discussed in detail 
giving a useful summary of salts used for MMT 
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modification. Most researchers [22,2,19,29,30,26,27] 
has used melt compounding to disperse nanoclays, 
with varying degree of success. However, solution 
blending [28,29], polymerization [1,5,15,6,32,13] 
and plastisols have also been used [17]. 
 In this paper, the effect of organoclay content on 
physico- mechanical properties, water absorption 
percentage as well as thermal stability of the 
plasticized PVC/clay nanocomposites prepared by 
melt compounding was investigated. The nature of 
organoclay was confirmed by X-ray diffraction 
(XRD), transmission electron microscope (TEM) and 
Fourier transform infrared (FTIR) spectroscopy.  
 
Materials and Methods 
 
Materials: 
 
 Suspension Poly (vinyl chloride) (K-value 70, 
brand SH 1300) was purchased from Shintech-
(USA). Two different types of nanoclay were used: 

natural bentonite hydrophilic type labeled PGV, 
without chemical treatment and organophilic donated 
1.31 PS which was modified with a mixture of 15-35 
wt % octadecyl amine and 0.5-5 wt% 
aminopropyltriethoxysilane. The nanoclys were 
supplied from Sigma Aldrich (USA), with product 
numbers 682659 and 682624 and initial gallery 
heights, 1.41 nm, and 2.19 nm, respectively. Dioctyl 
phthalate (DOP), epoxidized soybean oil (ESBO) and 
Ba/Cd/Zn were used as plasticizer, co-stabilizer and 
stabilizer, respectively. All the PVC ingredients were 
of commercial grades purchased from, Oltchem-
(Romania), Skybright-(China) and Patchem-(UAE). 
 
Methods: 
 
Melt Compounding: 
 
 The formulations of PVC compounds are 
presented in Table 1. 

 
Table 1: Formulations of PVC Compounds. 

Compound numbers 
 N1 N2 N3 N4 N5 N6 N7 N8 N9 N10 N11 N12 N13 N14 N15 

Ingredients Contents  ( phr)a 
PVC 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
DOP 40 40 40 40 40 40 40 40 40 40 40 40 40 40 40 

Ba/Cd/Zn 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 
ESBOb 5 5 5 5 5 5 5 5 5 5 5 5 5 5 5 
PGVc 0 0.5 1.5 2.5 4 6 8 10 0 0 0 0 0 0 0 

1.31PSd 0 0 0 0 0 0 0 0 0.5 1.5 2.5 4 6 8 10 
aPart per hundred part  of PVC resin.,bEpoxidized soya bean oil.,cHydrophilic bentonite -nanoclay., and dOrganobentonite modified with 
octadecylamine 15-35 wt % and  aminopropyltriethoxysilane 0.5-5 wt 
 
 The compounds were dry blended in a high 
speed mixer machine (mixer; product name: 
LMX1.5-VS, manufactured by LABTECH 
ENGINEERING (Thailand)) rotating at 5000 rpm at 
room temperature 25oC up to 100oC with mixing 
time ranging from 12-15 min. The mixture was melt 
mixed in a two roll mill (roll mill; product name: 
martri col 101 MC/L: manufactured by GOMMA 
IMPIANI (Italy)) at 175oC for 10 min. In an 
electrically heated hydraulic press (platen press; 
product name: P/N 6707; manufactured by CEAST 
S.P.A., Via Airauda (Italy)) the compounded 
materials were molded at 175oC and a pressure of 10 
MPa for 5 min followed by cooling to room 
temperature 25oC under pressure of 20 MPa.   
 Finally, the PVC nanocomposites sheets were 
prepared with the required thickness 
formorphological, physico-mechanical properties, 
water absorption percentage and thermal properties 
measurements. 
 
Measurements: 
 
 X-ray diffraction (XRD) measurements were 
performed on (X-ray diffractometer; product name: 
X'Pert Pro; manufactured by Panalytical 
(Netherlands)) with Cu Kα radiation (λ= 0.154 nm, 

45 KV and 30 mA) at room temperature (25 oC). 
Transmission electron microscope (TEM) 
micrographs were taken using a (TEM; product 
name: JEM-1200 EXll; manufactured by JEOL 
(Japan)). Fourier Transform Infra-Red Spectroscopy 
[FTIR] was conducted using (FTIR; product name: 
spectrometer-FTIR-4100; manufactured by JASCO 
(Japan)) equipped with KBr discs, and operating in 
400-4000 cm-1 range. The physico-mechanical 
Properties (i.e. tensile strength and elongation at 
break) were measured using a universal testing 
machine (tension compression to 5kN; product 
name:H5K-S UTM; manufactured by Tinuis Olsen 
(UK)). The compressed sheets were cut into 
dumbbell-shaped specimens with appropriate 
punching dies with width of 4mm (DIN 53504 
STABIN^EF). The specimens with width 4mm, a 
neck length of 50 mm, a thickness of 1-1.5 mm, were 
tested at a crosshead speed of 50 mm/min as per 
ASTM D638.The hardness of test specimens at least 
6-mm thick was measured using, durometer shore A 
(hardness tester; product name: Zwick 3110 to 17 
Analogue Shore hardness testers; manufactured by 
Zwick/Roell (Germany)) as per ASTM D2240. 
Water absorption percentage was carried out 
according to the method described in ASTM D570. 
The test specimen were in the form of disk with 



6357                                    E.M. Sadek, 2013 /Journal Of Applied Sciences Research 9(10), December, Pages: 6355-6364 
 

 

 

diameter 50.8  mm and a thickness of 3.2 mm, 
permissible variation in thickness was ±0.3 mm for 
cold molded. Water absorption percentage was 
calculated as increase in weight during immersion to 
the nearest 0.01% as follows: 
 
Increase in weight (%) = [(W-Wo)/Wo)] x100 
 
 Where, W and Wo represents the weights of wet 
and dry samples, respectively.  
 Conventional Congo Red Test was employed to 
study the thermal stability of tested sample according 
to IEC-811-3-2 using (Metal block thermostat; 
product name: Labtherm; manufactured by 
LIEBISCH LABORTECHNIK (Germany)). The 
samples were inserted into a glass tube of 110 mm in 
length, outer diameter of approximately 5 mm and 
inner diameter of 4 ± 0.5 mm. The time of color 
change (from red to blue) on Congo red paper 
induced by reaction with the released HCL was 

determined at 200oC. The reported results were 
averaged from a minimum of five specimens. Also, 
thermogravimetric analysis (TGA) was carried out 
using a (Thermogravimetric Analyzer; product name: 
TGA-50; manufactured by SHIMADZU 
CORPORATION (Japan)). The heating rate was 
carried out at 10oC/min under nitrogen gas 
atmosphere from 20oC to 800oC. 
 
Results and Discussion 
 
X-ray diffraction analysis: 
 
 In this paper, X-ray diffraction(XRD) analysis 
was carried out in order to confirm the interspacing 
of the used layer silicates and also to confirm 
whether the PVC/organoclay nanocomposites were 
formed or not. Fig.1 shows XRD patterns of (a) 
PGV, (b) 1.31 PS organoclay  and (c) PVC /1.31PS 
(2.5 Phr) nanocomposites. 

 

 
 

Fig. 1: XRD patterns of (a) PGV, (b) 1.31PS organoclay  and (c) PVC/ 1.31 PS(2.5 phr) nanocomposites. 
 

 The characteristic peaks correspond to the (001) 
plane of the clays. As can be seen from Fig. 1, the 
(001) plane diffraction peak of PGV appear at 6.28°, 
showing the basal spacing (d001) is 1.41 nm that 
appears in case of intermolecular water inside the 
structures of the clays. A comparison of the (d001) 
spacing  obtained for the modified clay nanomer 1.31 
PS shows that the peaks of modified 1.31 PS shifted 
to lower angle at 4.03°, i.e., displayed a larger 
increase of d-spacing for 1.31 PS at 2.19 nm, and 
thus enable the polymer to easily penetrate the 
organoclay galleries. 
 For PVC/organoclay (2.5phr) composites, no 
diffraction peak appears at the testing scale that is 
from 0o to 10°. This is clearly indicates that PVC 
macromolecule chains had intercalated into the 
galleries of organoclay and exfoliated the layer of the 
clay. This may be the result of the strong interaction 
between polar PVC molecule and organoclay. Thus, 
PVC can penetrate the silicate particles and 

intercalate into the galleries. As a result, exfoliated 
PVC/organoclay nanocomposites were formed. 
 
Transmission electron microscope: 
 
 In order to have a better insight on the 
morphology of nanocomposites, TEM test was 
applied on samples. 
 Fig. 2 shows TEM images of (a) PGV, (b) 
1.31PS organoclay, (c)&(d) PVC/1.31PS(2.5phr) 
nanocomposites at a different magnification power 
and (e) PVC/1.31PS(10phr) nanocomposites. Fig. 2a 
showed unsatisfactory interaction of silicate layers 
because of the hydrophilicity nature of bentonite 
PGV which leads to more polar surface of silicate 
and consequently the highest silicate –silicate 
interaction force. Thus, it was difficult to disperse it 
in the PVC matrix. 
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Fig. 2: TEM of (a) PGV, (b) 1.31PS organoclay, (c) & (d) PVC/1.31PS (2.5 phr) nanocomposite at a different 

magnification power (i.e. 6000x & 10000x) and (e) PVC/1.31PS (10 phr). 
 
 It was possible to observe nanostructure of 
silicate in the organoclays as shown in Fig. 2b. It is 
considered to be the result of treating the bentonite 
with mixed surfactants with respect to PGV without 
chemical treatment. The uniform dispersion, that is, 
exfoliation of polymer chain in between the two 
plates of nanoclay was evidenced from Fig. 2c, 2d. 
Low magnification (6000x) in TEM is clearly 
displayed the homogenous dispersion of the 1.31 PS 
organically layers in the PVC matrix. Higher 
magnification (10000x) revealed some single 
exfoliated particles in the PVC matrix upon shearing: 
a step that leads to single clay platelets being 
dispersed homogeneously in the polymer matrix.This 
uniformity in nanoclay distribution in between the 
polymer chains was because of presence of polar 
groups on the surface of nanoclay which attracts the 
PVC having +δC ––δCl bonds. In other words, PVC 
blocks were physically linked to the clay plates. 
 TEM micrograph of the PVC/1.31PS (10phr) is 
shown in Figure 2e, where large agglomeration of 
1.31PS with sizes of several µm can be seen. Thus, 
TEM is another powerful technique to study the 
structural aspect of silicate nanostructure. 

 
Fourier transform infrared spectroscopy: 
 
 Fig. 3 shows FTIR of (a) PGV, (b) 1.31 PS 
organoclay (c) unfilled PVC and (d) PVC /1.31 PS 
(2.5 Phr) nanocomposites. 
 In Fig. 3a the major bands observed could be 
assigned to stretching vibrations of Al-OH 
(absorption at 3625 cm-1) corresponding to inner 
hydroxyl groups lying between the tetrahedral and 
octahedral sheets. The band at 3443 cm-1 is attributed 
to hydroxyl stretching vibrations (free and interlayer 
water molecules) and the band at 1641 cm-1  is 
related to (H—O---H) bending vibrations of water 
molecules adsorbed on clay [11]. The band at 1029 
cm-1 is attributed to Si—O stretching vibrations. The 
peaks at 520 and 459 cm-1 are associated with Si—
O—Al (octahedral Al) and Si—O—Si bending 
vibrations, respectively [11,31]. Organically 
modified clay, Fig.3b indicates the presence of 
vibrational bands of organic modifiers in addition to 
the original clay bands. Fig.3b presents new peaks in 
the FTIR spectrum. Bands at 2926 and 2852 cm-1 are 
attributed to CH2 asymmetric and symmetric 
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stretching vibrations, respectively. This was a 
confirmation of incorporation of both 
octadecylamine and aminopropyltriethoxysilane 
within the galleries of the clay. 
 Fig. 3d shows the FTIR of PVC /1.31 PS (2.5 
Phr) nanocomposites as compared with unfilled 

PVC; Fig. 3c, the spectra doesn't give any additional 
information for the clay nanocomposites because the 
clay was added in a very low amount (2.5phr), peaks 
due to the presence of clay are very weak or 
undetectable. 

 

 
 
Fig. 3: FTIR spectrum for (a) PGV, (b) 1.31PS, (c) Unfilled PVC, and (d) PVC/1.31PS (2.5 phr) 

nanocomposite. 
 
Physico-mechanical Properties: 
 
 One of the most common benefits sought by the 
incorporation of nanofillers in a polymer is an 
improvement in mechanical properties. The 
mechanical properties of PVC nanocomposites have 
been reported extensively [4,2,9,14,23,24,21]. 
 The effect of nanoclay loading on physico-
mechanical properties of PVC nanocomposites is 
shown in Figs. 4-6. It is clear that the addition of 
nanofiller significantly increases the mechanical 
properties even at low percentages (2.5 phr) as 
compared with unfilled PVC. The enhancement in 
the tensile strength of PVC nanocomposites, Figure 
4, became more significant using 1.31PS organoclay 
up to (2.5 phr) in comparison with PGV untreated 
clay. This is believed to be associated with the 
functionality of the organoclay which promotes the 
interaction between the organoclay and the PVC 
matrix. Moreover, the extent of this improvement is 
linked to uniform dispersion and exfoliation of 
silicate layers as was evidenced before from TEM, 
Figure 2c, 2d.   
 A similar result was observed, Fig. 5, for 
elongation at break of PVC nanocomposites based on 
organoclay as compared with untreated clay. 
Elongation at break results was found to be increased 
with increasing organoclay loading up to 2.5 phr, On 
the other hand, the addition of nanoclay beyond (2.5 
phr) did not improve the composite properties any 
further. The result is responsible for the occurrence 
of silicate aggregation phenomenon within the PVC 

matrix as previously shown in TEM photograph, Fig. 
2e. 
 There was continuous increase in hardness, Fig. 
6, with increase in nanoclayloading in comparison to 
unfilled PVC. The increment in hardness was more 
appreciable at 10 phr of filler loading in PVC. A total 
of 2.5 phr loading of nanoclay shows hardness 85, 
whereas at 10 phr loading of PGV and 1.31PS, 
hardness was observed to be 87 and 89 with respect 
to unfilled PVC 83. This improvement in hardness 
was found to be more effective with 1.31PS as 
compared with PGV, and this is because hardness of 
composite depends on the distribution of filler 
particles in the matrix [23], as was seen before from 
TEM, Figure 2c, 2d. 
 
Water absorption percentage: 
 
 The water absorption percentage of PVC 
composites based on hydrophilic PGV and 1.31PS 
organoclay (2.5phr) is shown in Fig.7 with respect to 
unfilled PVC.  
 It was found that the water absorption 
percentage basically decreases with 1.31 PS, which 
indicates that, the barrier property for water of PVC 
/1.31 PS nanocomposites is increased. This is 
because the hydrophobic nature of 1.31PS and 
exfoliation of silicate layers at 2.5 phr as was proved 
before by TEM, Figure 2c, 2d. On other hand, the 
PVC/PGV composites adsorb more water (i.e. less 
water barrier), as expected due to the hydrophilicity 
nature of PGV compared to both unfilled PVC and 
PVC/1.31PS nanocomposites. 
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Fig. 4: Tensile strength of Unfilled PVC, PVC/PGV composites and PVC/1.31PS nanocomposites versus clay 

content. 
 

 
 
Fig. 5: Elongation at break of Unfilled PVC, PVC/PGV composites and PVC/1.31PS nanocomposites versus 

clay content. 
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Fig. 6: Hardness (Shore A) of Unfilled PVC, PVC/PGV composites and PVC/1.31PS nanocomposites versus 
clay content. 

 
 

Fig. 7: Water absorption percentage of unfilled PVC, PVC/PGV composite (2.5 phr) and PVC/1.31PS (2.5phr) 
nanocomposites versus time. 

 

 
Fig. 8: Thermal stability time of unfilled PVC, PVC/PGV composites and PVC/1.31PS nanocomposites versus 

clay content. 
 
Thermal analyses: 
 
a-Congo red test: 
 
 As shown in Fig. 8, the time needed for the 
Congo red tests of PVC/1.31PS nanocomposites was 
shorter than that of unfilled PVC. Even with only 0.5 
phr 1.31PS content, the time decreased markedly 
from 40 to 25 min for PVC/1.31PS nanocomposites. 
It can also be observed that with increase of 1.31PS 
content, the time need decreased monotonously. This 
is indicated that the existence of 1.31PS had bad 
effect on the thermal stability of PVC/1.31PS. This 
was due to the existence of cationic organic 
ammoinium salt contained in the 1.31PS.  
 It is known that the thermal decomposition of 
quaternary ammonium salts could take place 

following the Hofmann degradation mechanism, as 
explained later in thermal gravimetric analysis 
section. Therefore the introduced organic ammonium 
salts in nanocomposites could accelerate the initial 
dehydrochlorination of PVC when carrying out the 
Congo red tests, it took less time for test papers of 
nanocomposites to change to blue than that of 
unfilled PVC [18]. However, the thermal stability of  
PVC/PGV nanocomposites was better than that of 
PVC/1.31 P Sat the temperature test (i.e.200oC). This 
is may be due to the absence of organic ammonium 
salts. Also, the hydroxyl groups in the hydrophilic 
PGV may be reacting with the released HCL vapor, 
leading to random increase of the thermal stability 
time. The random increase (i.e. not regular increase) 
in the time of evolution of HCl which may be due to 
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the heterogeneous distribution of PGV in the PVC 
matrix as previously shown in TEM Fig. 2a.  
 
b- Thermogravimetric analysis: 
 
 Figs. (9 and 10) show the thermogravimetric 
analysis (TGA) and deferential thermogravimetric 

analysis (DTGA) curves for the unfilled PVC, 
PVC/1.31PS (2.5 phr) and PVC/1.31PS (10 phr) 
nanocomposites. The temperature of onset 
decomposition, T onset(oC), the temperature of fastest 
degradation, Tfd (oC), the percentage of mass loss, 
Mloss (%), and the residual mass, M (%) at 800 oC, 
are summarized in Table (2).  

 
Table 2: TGA results of PVC and its nanocomposites. 

Samples 1st stage 2nd stage 3rd stage Residual 
mass 

 Tonset 
( oC) 

Tfd 
( oC) 

Mloss 
% 

Tonset 
( oC ) 

Tfd 
(oC)_ 

Mloss 
% 

Tonset 
( oC ) 

Tfd 
( oC ) 

Mloss 
% 

M% 
at (800 oC) 

PVC 200 385 68.036 450 530 11.230 530 720 15.640 5.094 
PVC/1.31PS 

(2.5 phr) 
175 380 65.563 450 540 12.616 570 748 14.856 7.065 

PVC/1.31PS 
(10 phr) 

150 375 68.518 455 540 11.375 540 740 14.516 5.591 

 
 PVC nanocomposites reveal three stages of 
decomposition. The first stage of decomposition may 
be attributed to PVC degradation and its additives. 
PVC degradation comprises a sequential loss of 
hydrogen chloride accompanied by generation of 
polyene sequences [10,8,20]. The temperature of the 
onset decomposition of PVC is 200 oC with a faster 
decomposition temperature at 385 oC and presents a 
significant mass loss at 68.036 %. Between 385 oC 
and 450 oC, the sample becomes thermally stable, i.e. 
it does not lose weight in this temperature range. 
Since the new polymer with conjugated double 
bonds, the polyacetylene is more stable than PVC 
[10]. From 450 oC and up to 530 oC a second 
decomposition stage was observed, much shorter 
than the first one and corresponding to poly 
acetylene cracking with mass loss of 11.230%. 
Above 530oC and up to 800 oC, residue was formed 
(5.094%) that corresponds to carbon black.  
 For PVC/1.31PS, the alkyl ammonium cations 
are reported to decompose following Hofmann 
elimination to produce α-olefins, amines or 
intermediate, leaving acidic proton on the silicate 

surfaces caused by β – carbon scission. This acidic 
site (H+) on the surface of clay probably has a 
catalytic effect during the initial stages of 
decomposition of organic materials within the 
organolayered silicate [8,20]. Thus it was found that 
the dehydrochlorination temperatures of PVC matrix 
(Tmax1 in DTGA) decreased for PVC/1.31PVC 
(2.5phr or 10 phr) as compared with unfilled PVC. 
However, it should be mentioned that the thermal 
decomposition temperature of the 
dehydrochlorinated PVC (Tmax3 in DTGA) and char 
at 800 oC are slightly increased in the presence of 
silicate layers (2.5phr). It is because that the 
exfoliated silicate layers in PVC act as a barrier to 
minimize the permeability of volatile degradation 
products out of the material during the thermal 
decomposition of the dehydrochlorinated PVC. 
[9,13,12]. On other hand, it was found that the 
aggregation of organoclay nanomer (10phr) 
destabilize the phase morphology, [Figure 2 (e)], and 
lowering the thermal stability. This initiates 
degradation at a lower temperature (Tmax3 in DTGA) 
with lower residue with respect to 1.31PS (2.5phr).  

 

 
 
Fig. 9: TGA curves for unfilled PVC and PVC nanocomposites.   
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Fig. 10: DTGA curves for unfilled PVC and PVC nanocomposites. 
 
Conclusions: 
 
 Based on the outcomes and results obtained in 
this study, we can draw some definitive conclusions; 
PVC nanocomposites were synthesized by melt 
compounding process in the presence of organoclay 
and have been studied varying the organoclay 
(1.31PS) loading up to 10 phr as compared with 
nanohydrophilic PGV grade. X-ray diffraction 
studies have revealed the formation of exfoliated 
nanocomposites. FTIR data of the composites did not 
show any remarkable change due to the addition of 
the modified clay in the PVC. The mechanical 
properties of nanocomposites showed improvement 
for the compound PVC/1.31PS compared to PVC 
compounds containing PGV-clay because of ordered 
exfoliation of clay in polymer chain. Water barrier 
properties of the nanocomposites based on 1.31PS 
also showed improvement. The dehydrochlorination 
temperature of the PVC matrix decreased due to the 
low thermal stability of the octadecylamine and 
aminopropyltriethoxysilane pre-treated bentonite. 
However,the thermal decomposition temperature of 
the dehydrogenated PVC and char at 800 oC are 
slightly increased in the presence of 1.31PS (2.5 phr).  
 It is worthy to notice that, PVC containing 
1.31PS (2.5phr) led to a simultaneous improvement 
in the mechanical properties, water absorption and 
thermal stability of nanocomposites formed. This is 
because of a finer dispersion structure of 1.31PS 
(2.5phr) within PVC matrix at that loading, beyond 
which there was a drop in the properties.  
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