
1) Show the most probable distribution of molecular weight for step polymerizations 
(demonstration). Mix at high temperature 1 kg of polyester (monodisperse) with M=20000 and 
1kg of polyester with M=40000. Calculate the limiting value of Mn and Mw for the resulting blend 
if transesterification occurs. (11pts) 

2) Consider a monomer pair and Alfrey-Prince parameters. 

Monomer Molecular Weight Q e 
Styrene 104 1.0 -0.8 
Acrylonitrile 53 0.6 1.2 

 

Calculate the molar fraction of styrene in the monomer feed at low conversion free radical 
copolymerization process in order to produce SAN polymer (styrene-acrylonitrile) random 
copolymer containing 10% by weight of acrylonitrile. (11pts) 

3) Show the mathematical expression of elastic retraction force for a single Gaussian molecular 
chain and comment on the differences with the classical Hook’s law. (11pts) 

















 















 

 

 

 









Principles of Polymer Chemistry -  Exam Session of September 28, 2015 

 

Question 1 (score 5).  

Explain what is the “gel effect” in free radical polymerizations, and represent it graphically. Suggest how to 
minimize this effect. 

 

Question 2 (score 9).  

A bifunctional polyol (OH groups) with MW 2000 g/mol and density 1.05 g/ml is stoichiometrically balanced 
(OH/NCO = 1) and crosslinked with a three-functional polyisocyanate with MW 600 g/mol and density 1.1 
g/ml to give a polyurethane. By knowing that the kinetic constant k25°C of the step polyreaction is 5 x 10-3 
l/mol.s, calculate the gel time at ambient temperature of the bicomponent polyurethane assuming 
additivity of volumes.  

 

Question 3 (score 3) 

Control of molecular weight in anionic living polymerizations 

 

Question 4 (score 5).  

Calculate the heat evolved during a  300% uniaxial deformation at +20°C of a strip of rubber having 
dimensions 10x2x80 mm, and density of crosslinking = 10-5 mol/cm3  

 

Question 5 (score 8).  

Show graphically the rheological process monitoring of vulcanization, and show the most suitable 
(isothermal) kinetic models  

  


