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INTRODUCTION
Polymer chemistry, a sub-discipline of chemistry, focuses on 
the synthesis, characterization, and properties of polymers. 
Polymers are large molecules composed of repeating structural 
units called monomers. These macromolecules are ubiquitous 
in our daily lives, forming the basis of various materials from 
plastics and rubbers to natural biopolymers like DNA and 
proteins. The study of polymer chemistry not only advances 
our understanding of these essential substances but also drives 
innovation in materials science, medicine, and numerous other 
fields. The term “polymer” was coined by the Swedish chemist 
Jon’s Jacob Berzelius in 1833, though the practical development 
of polymers began in the early 20th century. The advent of 
synthetic polymers revolutionized materials science. Notable 
milestones include the creation of Bakelite by Leo Baekeland 
in 1907, the first synthetic plastic, and the development of 
nylon by Wallace Carothers in 1935. These breakthroughs 
laid the foundation for the polymer industry, which has since 
grown exponentially. These include biopolymers like cellulose, 
proteins, and DNA, which are essential for life processes. 
Human-made polymers such as polyethylene, polystyrene, and 
polyvinyl chloride (PVC) are widely used in manufacturing and 
packaging.

DESCRIPTION
Formed by the combination of monomers with the elimination 
of small molecules like water. Examples include nylon and 
polyester. Polymer synthesis can be achieved through 
several methods, with the two primary techniques being 
addition (chain-growth) polymerization and condensation 
(step-growth) polymerization. This involves the successive 
addition of monomer molecules with unsaturated bonds 
(like alkenes). The process typically requires an initiator to 
start the reaction. A common example is the polymerization 
of ethylene to form polyethylene. This involves the reaction 
of monomer units with the loss of small molecules such as 
water or methanol. An example is the formation of polyesters 

from decades and diols. Understanding the properties of 
polymers requires detailed characterization, which includes 
determining molecular weight, molecular structure, thermal 
properties, and mechanical properties. Used to determine 
the molecular weight distribution. Provides information about 
the molecular structure. Measures thermal transitions such 
as melting temperature and glass transition temperature. 
Identifies functional groups within the polymer. Polyethylene 
and polypropylene are extensively used in packaging materials 
due to their durability and flexibility. Synthetic fibres like nylon 
and polyester are used in clothing and upholstery. Polymers 
such as ABS and polycarbonate are used in manufacturing car 
parts. Biocompatible polymers like Polylactic Acid (PLA) and 
polyethylene glycol (PEG) are used in medical devices and drug 
delivery systems. 

CONCLUSION
Polymers can be classified into natural polymers, like cellulose 
and proteins, and synthetic polymers, such as polyethylene and 
nylon. Polymer synthesis occurs through two primary methods: 
addition polymerization and condensation polymerization. 
Addition polymerization involves the successive addition 
of monomer molecules with unsaturated bonds, while 
condensation polymerization involves the combination of 
monomers with the elimination of small molecules, such as 
water. Characterizing polymers involves various techniques, 
including Gel Permeation Chromatography (GPC) for molecular 
weight determination, Nuclear Magnetic Resonance (NMR) 
spectroscopy for molecular structure analysis, and Differential 
Scanning Calorimetry (DSC) for thermal property assessment.  
Polymers are integral to numerous industries, including 
packaging, textiles, automotive, medical, and electronics. 
However, the widespread use of synthetic polymers has led 
to environmental challenges, particularly plastic pollution. 
Consequently, current research in polymer chemistry 
increasingly focuses on sustainability, aiming to develop 
biodegradable polymers and enhance recycling processes to 
mitigate environmental impact.


