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Comparison of Chemical Changes During
Photooxidation of Polypropylene Film and Filament Containing

Phthalocyanine Pigment

Z. Ahmadi!, M. Haghighat Kish*!, R. Kotak? and A.A. Katbab®
1. Department of Textile Engineering, Amirkabir University of Technology, P.O. Box: 15875/4413, Tehran, Iran
2. College of Textiles, Textile Engineering, Chemistry and Science, North Carolina State University,
P.O. Box: 8301, Raleigh, NC 27695-8301, USA
3. Department of Polymer Engineering, Amirkabir University of Technology,
P.O. Box: 15875/4413, Tehran, Iran

Abstract

Photooxidation as an important process, which significantly affects the service life of the polypropy-
lene products, has been the subject of much theoretical and experimental study. Pigments used often
change the light stabilities of polypropylene. Out-door applications of pigmented polypropylene are
now increasingly developed in products such as artificial grass. The aim of this work is to examine
the effect of photo-oxidation on the structure of isotactic polypropylene (iPP) in film and filament
forms, where phthalocyanine pigment is used. For production of films and filaments, iPP granules
with MFI 25 g/10min were used, with and without phthalocyanine pigment. Samples were exposed
to xenon lamp for various time lengths. The extent of the changes in chemical and structural param-
eters was examined by differential scanning calorimetry, Fourier transform infrared spectroscopy
and wide angle x-ray diffraction. The results show that carbonyl and hydroperoxide indices increase
during the exposure to the radiation. The changes in melting points of the samples were not signifi-
cant after irradiation process. The effects of phthalocyanine pigment in the photooxidation of film
and filament were different. Crystalline fractions of the non-pigmented filament samples decreased
during the irradiation time while increased in film samples. Build up of hydroperoxide and carbonyl
group in filament was higher than in film samples; that could be due to the differences in structural
parameters. Crystallinity variations during photooxidation are related to the nucleation effect of the
pigment, chemical crystallization and phase transformation.
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