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ABSTRACT

4772035063: Polymer science Program
Zainab Ziaee: Microscopic and Macroscopic Crystallization Kinetics
of Poly (3-hydroxybuturate) and its blends
Thesis Advisors: Assoc. Prof. Pitt Supaphol 109 pp. ISBN 974-
9990-10-2

Keywords: Crystallization/Kinetics/Poly (3-hydroxyalkanoate)/PHB/DSC
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Concerns for environmental problems are globally increasing. Due to their
potential role in biomedical applications, biodegradable polymers are becoming
increasingly important worldwide; so, poly (3-hydroxybutyrate) is one of the most
important sources. On the other hand, in order to have temperature stability and
environmental suitability, it is important to study and control the crystallinity of the
polymers. Therefore, the non-isothermal melt and cold crystallization kinetics of
poly (3-hydroxybutyrate) (PHB) with poly (lactic acid) (PLA) prepared by
precipitation have been investigated using a differential scanning calorimeter (DSC)
over the desired range of temperatures where they are found to be miscible. The
non-isothermal crystallization kinetics was studied by using various macrokinetic
models, namely the Avrami, Tobin, and the Ozawa models. The kinetics was derived
by a direct fitting of the experimental data. All three models were found to describe
the experimental data fairly well. Moreover, the effective energy barrier for the non-
isothermal crystallization process of these blends was analyzed by the differential
iso-conversional method of Friedman. Isothermal crystallization kinetics was
investigated using both (DSC) and polarized light microscopy (POM). The overall
crystallization and spherulitic growth rates were found to increase with decreasing
crystallization temperature, T, Various macrokinetic models, namely the Avrami,
Malkin, and the Urbanovici-Segal models could describe the experimental data fairly
well. In the same miscible range and the same cooling condition, PHB97.5/PLA2.5
showed the highest amount of crystallization rate and growth rate in comparison to

the other compounds.
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