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CH-226 Principles of Polymer Chemistry 

Credit Hours: 2-1 

Pre-requisite: Nil 

Course Objectives 

1. This course aims to provide students with a foundational 

understanding of polymer chemistry, including polymer classification, 

synthesis methods, structure-property relationships, and 

characterization techniques. It emphasizes the practical significance 

of polymers in various industrial, biomedical, and environmental 

applications, fostering the ability to analyze and apply polymer 

concepts in real-world contexts. 

Course Contents 

2. Introduction to polymers, classification & nomenclature. Natural 

polymers, polymers synthesis by step-growth, chain growth, 

coordination and copolymerization. Molecular weight and distribution. 

Polymer structure and morphology, crosslinking, crystalline and 

amorphous polymers, Glass transition temperature (Tg) and melting 

temperature (Tm) of polymers. Polymer Characterization 

Techniques, spectroscopic methods (FTIR, NMR, UV-Vis), thermal 

analysis (DSC, TGA, DMA), molecular weight determination 

(GPC/SEC, viscometry). Polymer degradation and stability. 

Biodegradable polymers, recycling and sustainability, Commodity 

polymers (PE, PP, PVC, PS), polymers in engineering and 

biomedical applications (nylon, PET, PC, latex, polyurethanes, PLA, 

PLGA) and conjugated polymers for use in organic and 

bioelectronics.   

Course Outcomes 

By the end of this course, the students will be able to: 

3. Explain the chemistry of polymerization and the properties of 

synthetic and natural polymers.  

4. Analyze the molecular structure of polymers and their mechanical, 

thermal, and chemical behaviors.  

5. Evaluate applications of polymers in biomedical devices, packaging, 
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and electronics etc. 

Relevant Experiments: 

1. Synthesis of polymers by step-growth polymerization.  

2. Synthesis of polymers by step-growth polymerization.  

3. Synthesis of conjugated polymers.  

4. Characterization and optical properties of polymers. 
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