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THE ROLE OF PHYSICAL FACTORS IN PHOTODEGRADATION OF POLYPROPYLENE
(topic)

Presented Master Thesis is focused on photooxidation process in isotactic polypropylene exposed to defined UV-irradiation as a suitable method for accelerated ageing. The role of physical factors in the process is discussed. The work of 63 pages includes three parts: theoretical background, experimental part and results and discussion. It involves 9 tables, 21 figures and 64 references.

The topic of the thesis is actual and practically important due to willingness of polypropylene, one of the most commonly used plastic, to undergo chemical changes upon UV-irradiation. In this work, the molecular degradation of polypropylene is followed advantageously via infrared spectroscopy. Moreover, several types of spectrometers are employed to study the extent of degradation form different points of view. The influence of thickness and processing are verified and also the degradation profile throughout the thickness is observed. 

The theoretical background of the work includes all important information needed to make a reader familiar with the topic. Each chapter is clear and complete. Especially, the irradiation device used in the study is described properly. 

In experimental part, specimen preparation and conditions of UV-exposure are introduced sufficiently. The analyzing methods and devices are mentioned as well. 

In spite of the extent of chapter Results and Discussion does not reach the extent of theoretical background the results imply that a huge amount of experiments have been performed. Moreover, the findings resulting from this work are valuable. It has been found that the carbonyl index as a measure of molecular degradation is applicable only in the case of homogeneous degradation or for specimens with identical thickness; the carbonyl index is highly dependent on the thickness of the specimens. 

In the thesis, the degradation profile throughout cross section has been studied in two specimens with different thickness. It has been found that the degradation is not homogeneous; the photooxidation proceeds predominantly at surface layers of the specimen. The lower degradability expressed by carbonyl index was found in specimen with higher thickness. And the question suggests itself: Why this experimental result is observed? Is the amount of impurities or carbonyl groups higher in thinner specimen?

Another interesting finding of this study is the more pronounced photooxidation of injection moulded specimen as compared to compression moulded one. Thus, an interesting question arises: Does the orientation of skin layer of injection-moulded specimen support the process of photooxidation? Can this experimental finding be generalized?

Overall level of presented Master Thesis is high; however, several notes should be mentioned:

page 18, the shortcuts α-iPP and β-iPP are used although they are not introduced;

page 19, the shortcut Tm is used although it is not introduced;

page 24, the quality of the Figure 11 is not sufficient, the text is not readable; 

page 29, the expressions “physic structure” (line 4) and “physique structure” (line 8) are not correct. The right formulation is “physical structure”, in fact, physic means medicine and physique means built or form;

page 32, Figure 12 is not mentioned in the text;

page 33, Figure 13 is not mentioned in the text;

It should be also pointed out that the numbers are not written in the uniform style, sometimes, thousands are separated by the space or dot and sometimes not. In the case of percent expression, the space is not placed between the number and the unit. Nevertheless, these notes do not decline the high level of the work. 

All the aims of the work are realized and the results are presented and discussed carefully. The conclusions are formulated clearly and, moreover, have a practical importance. According to above mentioned remarks, I recommend this thesis for defence. I propose the classification A - excellent.

Návrh na klasifikaci diplomové práce: A - výborně
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