GRAFTING OF MALEIC ANHYDRIDE ONTO POLYETHYLENE AND
POLYPROPYLENE: GRAFTING EFFICIENCY AND RHEOLOGY STUDY

Somrudee Kerdsuk

A Thesis Submitted in Partial Fulfilment of the Requirements
for the Degree of Master of Science
The Petroleum and Petrochemical College, Chulalongkom University
in Academic Partnership with
The University of Michigan, The University of Oklahoma, and
Case Western Reserve University

2012



Thesis Title: Grafting of Maleic Anhydride onto Polyethylene and
Polypropylene: Grafting Efficiency and Rheology Study
By. Somrudee Kerdsuk
Program: Polymer Science
Thesis Advisors:  Assist Prof. Manit Nithitanakul
Prof. Brian p. Grady

Accepted by The Petroleum and Petrochemical College, Chulalongkorn
University, in partial fulfilment of the requirements for the Degree of Master of
Science.

College Dean
(Asst. Prof. Pomthong Malakul)

Thesis Committee:

(Asst. Prof. Thanyalak Chaisuwan)

P
(Dr. Pomsri Pakeyangkoon)



ABSTRACT
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Maleic anhydride (MAH) grafted high-density polyethylene (HDPE) and
polypropylene (PP) are important compatibilizers in polymer blends, as adhesion
promoters and bonding agents for polymers. In this research, modifications of HDPE
and PP, through melt grafting MAH in the presence of dicumyl peroxide (DCP) in a
co-rotating twin screw extruder were carried out to prepare the samples as
compatibilizers. The grafting efficiency of the maleated samples was measured hy
back-titration and FT-IR spectroscopy methods. The extent of chain-
branching/crosslinking side reactions were evaluated with melt flow index
determination and the melt viscosities of the grafted samples were measured using a
capillary rheometer. It was found that the maximum grafting degree of HDPE at
2.44 % was obtained by the application of 4 phr of MAH and 0.125 phr of DCP, and
the maximum grafting degree of pp at 2.67 % was obtained by the application of 5
phr of MAH and 0.3 phr of DCP. These results were attributed to the limited
solubility of DCP and MAH in the polyolefin melt and suggested that the reactant
concentration played a major role in the properties of the grafted samples.
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