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Influence of compatibilizer on mechanical, morphological
and rheological properties of PP/ABS blends
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Abstract The objective of this work was to study the

compatibilizer effect on polypropylene (PP) and acryloni-

trile butadiene styrene (ABS) blends. The blends were

coextruded and injection molded in various ratios of ABS

with and without compatibilizers. Universal testing

machine was employed to analyze the tensile properties of

basic PP/ABS binary blends. From the mechanical testing,

the impact and tensile properties of PP/ABS blend were

optimized at 80/20 weight ratio. Various compatibilizers

such as PP-g-MAH, SEBS-g-MAH and ethylene a-olefin

copolymer were used and their comparative performance

on binary blend was enumerated. Hybrid compatibilization

effect was also studied and reported. However, the addition

of compatibilizers showed the maximum increase in impact

strength attributed to rubber toughening effect of ABS. The

effect of compatibilizers on morphological properties was

examined using scanning electron microscopy (SEM).

SEM micrographs depicted the more efficient dispersion of

ABS particles in PP matrix with the addition of compati-

bilizers. Further, interparticle distance analysis was carried

out to evaluate the rubber toughening effect. The ABS

droplet size in compatibilized PP/ABS blend was brought

to minimum of 3.2 lm from 9.9 lm with the addition of

compatibilizers. The melt rheology of PP/ABS blend sys-

tems was investigated through parallel plate arrangement in

frequency sweep. Linear viscoelastic properties like stor-

age (G0) and loss (G00) modulus and complex viscosity (g*)

have been reported with reference to the virgin materials. It

is understood that the combination of compatibilizers

(hybrid compatibilizer) had a considerable effect on the

overall blend properties.
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Introduction

Polymer blending technology is one of the major areas of

research and development over the past few decades.

Outlining from the number of publications, patents and the

research theses, blending the existing polymers have an

added advantage over the conventional polymers. Blends

can be concluded as compatible or incompatible based on

the melt viscosity and mutual solubility of the individual

materials. A proper mixing technique can be adopted to

control the morphology and mechanical properties. In a

blend, continuous phase is formed by the less viscous

component and the morphology purely depends on the

blend ratios. In the present art, blending technology

involves modification of physical, mechanical and chemi-

cal properties of commodity for engineering a range of

products. Polypropylene (PP) is a versatile plastic material

in commodity range with good elongation and high heat

distortion temperature. However, its poor impact resistance

and low temperature brittleness have restricted its appli-

cations in niche areas. Blending PP with rubbery polymers

like acrylonitrile butadiene styrene (ABS) is an industrial

practice to enhance the impact resistance with suitable

modification of the interface. The blending and impact

modification of PP with various engineering polymers like
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