
 

 

FACT FILE 

Polystyrene vs Polyvinyl chloride (PVC) 

 

POLYVINYL CHLORIDE: 

Production: 

To produce PVC, ethene is first produced via catalytic cracking and distillation. Next, a 

copper dichloride catalyst is used, along with a temperature of 150 degrees, to react this 

ethene with chloride and oxygen gas. The reaction will produce both vinyl chloride and 

water, and polyvinyl chloride can then be produced through addition polymerisation. 

 

Production of vinyl chloride: 

4CH₂=2CH₂  + 2Cl₂ + O₂ -> 4CH₂=2CHCl + 2H₂O 

 

Production of polyvinyl chloride: 

CH₂=CHCl + CH₂=CHCl -> CH₂-CHCl - CH₂-CHCl 

(Here, the double bond between the vinyl chloride molecules break to then join the 

monomers and produce the polymer, PVC.) 

 

 

 

 

 

 

Name: 

Systematic: Polychloroethene,  

Common: Polyvinyl chloride, PVC,  

Properties: 

PVC is a hard, inflexible and brittle polymer, often requiring the addition of plasticisers to 

make it more useful. These properties are a result of the chlorine atoms along the chain 

which increase stiffness. Also, PVC has a high tolerance for fire, due to the chlorine atoms 

that prevent ignition, and is also highly resistant to deterioration and oxidation reactions as 

a result of the chlorine atom that is bound to every other carbon chain; these properties are 



 

 

a result of added chemicals. Pure PVC decomposes in UV light, and when heated for long 

periods of time.  

Uses: 

-Soft furnishing 

-Credit cards 

-Guttering and pipes 

-Floor tiles 

-Flexible tubing 

 

 

POLYSTYRENE: 

Production: 

The monomer phenylethene, or styrene, is used to produce polystyrene through the process 

if addition polymerisation. To create styrene, the first step is to combine a benzene ring and 

ethylene, using an acid catalyst. Next, catalytic dehydrogenation is used to remove two 

hydrogen atoms and create the double bond between the atoms. To create polystyrene, the 

double bonds between the monomers are broken and the monomers are added end to end.  

Production of styrene: 

C6H6 + C2H4 –(catalyst)> C6H5CH=CH2 

Production of polystyrene: 

C6H5CH=CH2 + C6H5CH=CH2 –> C6H5CH-CH2-C6H5CH-CH2 

 

 

 

 

 

 

Name: 

Systematic: Polyethenylbenzene 

Common: Polystyrene 

 



 

 

Properties: 

Polystyrene can be found in two forms: expanded polystyrene, and crystal polystyrene. 

Expanded polystyrene, or Styrofoam, is white and possesses good heat and sound insulation 

properties as a result of the gases that have been blown into it while molten. On the other 

hand, crystal polystyrene is a clear amorphous polymer, and is known for its stiffness. This 

comes as a result of the large benzene rings along the polymer chains; it has a high 

refractive index and has a low softening temperature of 94 degrees C.  

Uses: 

-CD and cassette tape containers 

-Plastic drinking glasses 

-Fast-food containers 

-Packaging materials 

-Insulation 

 


