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Effect of poly(styrene-co-maleic anhydride) compatibilizer
on properties of polystyrene/zinc oxide composites
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Abstract The effects of polystyrene-co-maleic anhydride

(SMA) compatibilizer on mechanical, thermal and mor-

phological properties of polystyrene (PS)/zinc oxide (ZnO)

composites were investigated for the first time in this study.

PS/ZnO composites were prepared using a twin screw

extruder and were then molded by compression method. In

order to improve adhesion between filler and matrix, SMA

compatibilizer is used in the composites. Tensile strength

and Young’s modulus were increased with increasing ZnO

and SMA at low concentration, but they were decreased

with increasing high concentrations of ZnO and SMA

content. Thus, mechanical properties can be enhanced in

the composites with SMA compatibilizer. Moreover due to

the effect of particle size, 250 nm ZnO particles (ZnO250)

improved the mechanical properties of PS more than

71 nm ZnO particles (ZnO71) due to the increased aggre-

gation of latter particles. Glass transition temperatures were

not significantly changed when both ZnO and SMA were

incorporated. Degradation temperatures of the composites

increased with the addition of ZnO particles compared with

neat PS and slightly decreased with the incorporation of

SMA compared with the nascent composite. Scanning

electron microscopy (SEM) analysis showed the better

dispersion and compatibility of ZnO particles in PS/ZnO

composites with the addition of SMA especially at the

content of 3 wt%.
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Introduction

Mechanical properties, thermal stability, electrical proper-

ties, flame retardant and chemical resistance of polymers

can be modified and improved by the addition of inorganic

fillers [1–4]. Furthermore, the properties of the polymer

composites are affected by the interfacial adhesion of a

filler matrix, size, shape, orientation and size distribution of

filler in the matrix [5–8]. Thus, for improving interfacial

adhesion between filler and polymer matrix, compatibilzers

can be used.

Polystyrene (PS) is an engineering thermoplastic and

one of the popular commercial polymers, because of its

unique properties such as good chemical resistance,

excellent electric insulation and thermal insulation. How-

ever, the major drawbacks in PS applications are attributed

to its poor native mechanical properties such as flexural,

impact and wear resistance at room temperature [9]. Hence,

many researches modified PS with inorganic particles to

enhance the mechanical, thermal and electrical properties.

Since 2007 Kontou et al. [10] have studied the effect of

16 nm average diameter SiO2 nanoparticles on the ther-

momechanical properties of PS/SiO2 nanocomposites using

a melt mixing procedure. They optimized and enhanced the

nanocomposite thermomechanical properties at 4 % weight

fraction of SiO2. Thomas et al. [11] studied the dynamic

mechanical properties of the PS/calcium phosphate nano-

composites and found that the storage modulus of the
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