
PRINCIPLES OF POLYMER CHEMISTRY – exam session September 7, 2015 

 

 

Question 1 (score 8) 

You want to obtain a styrene-butadiene random copolymer (SBR) with 30% by weight of styrene monomer. 

styrene  

1,3 butadiene  
 

By knowing the appropriate Alfrey-Price parameters (Q=1 and e=-0.08 for styrene; Q=2.39 and e=-1.05 for 
butadiene), calculate the molar fraction of the two monomers in the initial monomer feed. 

Draw (approximately) the corresponding F1-f1 diagrams. 

 

Question 2 (score 4) 

Show the effect of chain transfer agents on molecular weight control in free radical polymerizations 

 

Question 3 (score 6) 

Calculate the maximum degree of polymerization that can be achieved through a step polycondensation 
carried out in a closed system, by knowing the the equilibrium constant Keq = 45 and the stoichiometric 
ratio r = 0.995. 

 

Question 4 (score 7) 

Show the equation of state of elasticity at constant pressure  and  constant volume, and obtain a suitable 
expression for the elastic retraction force in case of a purely entropic-elastic material. 

 

Question 5 (score 5) 

Graphical representation and physical interpretation of the Payne effect. 
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Principles of Polymer Chemistry – exam session July 9, 2015 
 
 
 

1- Question 1 (score 6) 
Polymerization of 0.5 mol/l solution of methylmethacrylate monomer (FW = 100.1 g/mol) 
in an inert solvent at 60°C leads to a polymethylmethacrylate sample with Mn = 500000. 
What concentration of chain transfer (in g/l) will reduce the molecular weight to 100000? 
(Ci = 0.270, FW of chain transfer = 331.65 g/mol, assume there is no chain transfer with the 
monomer)  
 

2- Question 2 (score 5) 
Show the relation among degree of polymerization, stoichiometric ratio and extent of 
reaction in step polymerizations 
 

3- Question 3 (score 7) 

An epoxy resin having the following structure 

 

 
 
must be crosslinked with a polyamine having the following structure 
 

 
 
Calculate the composition of the stoichiometrically balanced bicomponent formulation 
(expressed as percentage by weight of the two components), and estimate the conversion 
at the gel point according to the Carothers and Flory methods. 
 

4- Question 4 (score 6) 
Show the expression of the elastic retraction force for a single gaussian chain; comment 
briefly on the simplifying assumptions introduced. 
 

5- Question 5 (score 6) 
The Mooney-Rivlin equation: graphical representation and comparison with behavior 
predicted by molecular theory of rubber. 
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