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Abstract—Synthesis and characterization of polyester 
nanocomposites was conducted in order to fabricate hybrid 
composite materials of polyester/montmorillonite (MMT). 
Polyester based polymeric nanocomposite materials were 
synthesized by incorporating MMT nanoclay to produce 
polyester/MMT hybrid materials. Successful efforts were made to 
fabricate hybrid nanocomposite materials based on matrix 
(polyester based) and reinforcement (organoclay) through 
sonication at 6 and 12 hours. Synthesized nanocomposite 
polymers (polyester/MMT) showed different properties when 
compared to the properties of MMT and polyester, which 
confirmed the successful fabrication of the desired material. The 
finest incorporation of polyester with MMT was verified by UV-
Visible spectrophotometer, Fourier tranform-infrared (FTIR) 
and scanning electron microscopy (SEM). The disappearance of 
the Si-O characteristic peak was observed in the FTIR spectrum 
justifying the fabrication of the desired composite materials. 
Colored SEM images were used to confirm the fine homogenous 
distribution of organoclay. Black SEM images showed the matrix 
and reinforcement together. SEM, FTIR and UV-Visible 
spectroscopic techniques were used to analyze polyester based 
nanocomposite materials and organoclay was found randomly 
distributed in the polymeric matrix whereas on the surface was 
observed to be mostly uniform. 

Keywords-polyester; nanocomposite; reinforcement; UV-Visible 
spectrophotometer 

I. INTRODUCTION  

Nano devices are usually used to describe the structures in 
which nanomaterials are present [1, 2]. Various subfields are 
included in nanomaterial field which in which studied 
substances possess exceptional properties arising from their 
nanoscale sizes [3]. Nanoionics and nanoelectronics are 
associated to nanomaterials with speedy transport of ions. 
Current applications of nanomaterials consist of biosensors, 

drug delivery and tissue engineering [4].Various technologies 
are now able to produce nanomaterials smaller than 100nm 
which fell down from predictable solid state silicon methods 
for manufacturing microprocessors [5, 6]. It is due to 
nanotechnology that various products have become cheaper, 
faster and easier [7]. Manufacturing and utilizing of 
nanomaterials on industrial scale may have multiple effects on 
human health and the environment as recommended by 
nanotoxicology investigations [8, 9]. Composite materials can 
be produced by adding of two or more component substances 
which possess different physical and chemical properties, but 
on combination may give a substance possessing properties 
combining the ones of their individual constituents. Within the 
ending product constituents remain isolate and discrete. 
Rigidity is generally added by reinforcement which obstructs 
crack transmission to large extent. Extremely high strength is 
provided by thin fibers. Therefore overall properties of 
composites are progressed by mechanical mixing to the matrix. 
Present study regards UV-Visible and FTIR spectra of the 
synthesized hybrid nanocomposite matrix. The synthesized 
composite will be subjected to SEM in order to determine its 
surface morphology, distribution, compatibility and 
reinforcement. 

II. METHODS 

Experimental work was conducted to produce hybrid 
composite materials of polyester synthesis and their 
characterization. Sonicator and centrifuge machine was used 
for the synthesis of polyester nanocomposite hybrid materials 
whereas UV-Visible spectrophotometer, FTIR and SEM 
instruments were used for their characterization which revealed 
and verified the optimum incorporation of polyester with 
MMT.  
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D. SEM Characterization 

SEM images of MMTs clearly indicate that it is 
homogeneous and its surface is smooth (Figure 4). The white 
spots on the image show the presence of MMT, however the 
distribution is clustered and not uniform. Black SEM image 
shows the febricula distribution of organoclay over the 
polyester. The orange and cool blue SEM images reveal the 
fine distribution of organoclay. SEM images also show that the 
surface of MMT and polyester is homogeneous and smooth. 
Therefore these samples are regarded as pure and fine. 
Successful incorporation of organoclay MMT was observed 
which can be seen from SEM images taken at different 
resolutions. The continuous trend of homogeneity, uniformity 
and exfoliation is observed at 12 hour of sonication. At 12 
hours of sonication the incorporation of MMT organoclay was 
observed perfectly homogeneous and uniform (Figure4). FTIR 
spectra and SEM images clearly indicate the incorporation of 
MMT organoclay regarding our purpose to fabricate hybrid 
nanocomposite materials based on matrix (polyester based) and 
inforcement (organic clay) through sonication. 

 

(a) 

(b) 

(c) 

(d) 

Fig. 4.  (a) SEM images taken at different resolutions showing fine and 
pure MMTs. SEM images of MMT incorporated polyester at (b) 6 hours, (c) 9 
hours and (d) 12 hours of ultra-sonication 

IV. CONCLUSIONS 

Regarding our aims and objectives, successful efforts were 
made to fabricate hybrid nanocomposite materials based on 
matrix (polyester based) and reinforcement (organic clay) 
through sonication. The desired nanocomposite hybrid 
materials were characterized by UV-visible, infra-red and SEM 
spectroscopy. The FTIR spectra, confirmed the incorporation 
of organoclay in the polymeric structure of polyester (the 
disappearance of Si-O characteristic peak justifies the 
fabrication of desired composite materials). The colored SEM 
images were used to verify the fine homogenous distribution of 
organoclay whereas black SEM images showed the matrix and 
reinforcement together. The UV-V polymer spectra are 
different from the ones of the hybrid nanocomposite materials 
and on organoclay reinforcement the absorbance got decreased 
and then increased on increasing concentration of the desired 
composite material. The column and radar graph show the 
absorbance variations against concentration. 
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