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Course Name: Polymer Degradation

Course Code: 207

Semester offered: 2"

Total course credits: 2

Course workload

5.1. Lecture classes: 15h

5.2. Practical classes:15h

5.3. Seminars: 45h

Course Syllabus:

e Degradative environments (thermal, mechanical and photochemical initiation).
Auto-catalytic degradation cycle. Biodegradation and oxo-biodegradables.
Analytical techniques for monitoring polymer degradation (FTIR, thermal
analysis, GPC, mechanical tests). Degradation of heterophasic systems. Case
studies in Brazil and recurring problems in the industry. Topics of forensic
expertise in the area of polymer degradation. Proposed class distribution:

e (2 Classes) Introduction to aspects of polymer science relevant to the course

e (2 Classes) Degradative environments
.1. Thermal: Bond energy and influence of connectivity.

.2. Mechanical: Shear and polymer processing environments, conformational
bond stress.
.3. Photochemical: laws of photochemistry, energy transfer.

e (2 Classes) Initiation processes and auto-catalytic degradation cycle
.1. Thermal
2. Mechanical
.3. Photochemical
4. Case studies among the most used thermoplastics

e (2 Classes) Biodegradation
.1.  Conditions for biodegradability



2. Oxo-biodegradation (accelerated degradation to form biodegradable
fragments)

(4 Classes) Analytical techniques for monitoring degradation

.1. FTIR: formation of polar groups during oxidative processes, carbonyl and
hydroxyl indices, comparison between samples of different nature.

2. TGA: Determination of initial temperature of apparent degradation,
temperature at which maximum mass loss rate occurs, and percentage of
carbonaceous residues.

.3. DSC: Variation of crystallinity as a function of chain size variation and/or
formation of polar groups.

4. OIT: Use of DSC and/or TGA to determine oxygen induction time.

.5. Mechanical tests: variation of mechanical properties as a function of
degradation.

(2 Classes) Heterophasic systems: degradation studies of blends and composites

(1 Class) Forensic expertise in the area of polymer degradation

.1.. Mechanical

.2. Photochemical

.3. Case studies among the most used thermoplastics
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