
Polymerization

Oil and natural gas are the major raw materials for manufacturing
plastics. This process starts by treating crude oil or natural gas in a
cracking process, where these components are converted into
hydrocarbon monomers, for example: ethylene and propylene.

Polymers

Polymers are any of various complex organic compounds, produced
by polymerization. It can me molded, extruded, cast into shapes or
be used as textile fibers. Simple chain molecules built up from the

same building blocks called monomers.

Plastic

Plastic is a type of synthetic or man-made polymer, similair in many
ways to natural resins from trees and
several plants.

What is plastic?

These monomers are then chemically bonded into chains called
polymers. All different combinations of monomers make for a

wide range of plastics.

Characteristics

Plastic is divided into 2 distinct groups:

Thermoplastics Thermosets

Once the plastic is formed it can be
heated and reformed repeatedly.

For example: celluloid

Once formed, reheating will cause 
 decomposition rather than melting.

For example: bakelite



Additives
Many plastics are blended with additives as they are processed into

finished products.

The additives are incorporated into plastics to alter
and improve their basic mechanical, physical, or chemical properties.

Plasticizers are materials incorporated into certain plastics to
increase flexibility and workability.

Plastic can be very resistant to chemicals

Plastics can be thermal and electrical insulators

plastics are very light in weight with varying degrees of strength

Plastics can be processed to produce thin fibers or very intricate parts

Polymers have a limitless range of characteristics and colors

Polymers are usually made of petroleum

General attributes

Each plastic has very distinct characteristics, but most plastics have
the following general attributes:
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Processing Methods

There are several different processing methods used to make plastic
products. There are 4 main methods.:

Extrusion
Injection
molding

Blow
molding

Rotation
molding



7 Major plastics

Plastic is divided into 7 major groups, mainly used for recycling differentiation.
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PET / PETE Polyethylene Terephthalate 

HDPE High Density Polyethylene

PVC Polyvinyl Chloride

LDPE Low Density Polyethylene

PP

PS

Other Example: nylon (PA)

Polypropylene

Polystyrene

Food & drink packaging

Shampoo & medicine bottles

Toys & sewer pipes

Trash bags & wire covers 

Bottle caps & car parts

Egg cartons & disposable cups

Machine drills & pantyhoses

End of life

For plastics that are at the end of life due to multiple recycling cycles or too polluted
chemical recycling is an option for the recovering of molecules. This is what Waste4ME

focusses on with the process of pyrolysis.  

Feedstock recycling, also chemical recycling, is a special case where polymers such as PET
or nylon are chemically reacted to form starting materials.

Source reduction, also called ‘waste prevention’ is defined as "activities to reduce the
amount of material in products and packaging before that material enters the municipal

solid waste management system.''
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