POLYMER CHEMISTRY - HOMEWORK 3
Dr. S. J. Clarson 

Winter 2003
Please read through your lecture notes so far. If you have any questions about the material do please ask. 

1.
What are the consequences of adding solvent to:


(a)
A linear step-growth polymerization


(b)
A linear addition polymerization

2.
Show an example of a step-growth polymerizations that don't evolve a 
small molecule by-product.

3.
What is the % weight loss if phenol polymerizes trifunctionally with 
formaldehyde and all the by product, water, evaporates?

4.
The following scheme involves a condensation of the type:


R3Si-OC2H5 + HO-SiR3 --->  R3Si-O-SiR3  +  C2H5OH


R is any organic group and Si-CH3 bonds are stable. For the reaction mixture:
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(a)
Is the system stoichiometrically balanced?


(b)
What is the average functionality of the system?


(c)
What is the extent of reaction at the gel point pG calculated by the 

Carothers method?


(d)
Assuming 100% reaction of functional groups, what is the % weight 

loss for the system assuming that all the byproduct - ethanol - 


evaporates?



(H = 1 : C = 12 : O =16 : Si = 28 g mol-1)

5.
Two tenths of one percent by weight of hydrogen peroxide H2O2 was 
added to ethylene (CH2=CH2) prior to polymerization. What would be 
the average degree of polymerization if all the H2O2 were used as


terminal groups for the polymer molecules (see lecture notes on


addition polymerization). How much energy would be released if


1000 kg of ethylene was polymerized in this reaction?

6..
Two polymer solutions are formed having the same concentrations of 
polymer and the same molar mass, however for solution (i) the polymer 
has a cyclic topology whereas for solution (ii) the polymer has a linear 
topology. Which solution would you expect to have ther highest 
viscosity? Explain your answer.


Please turn in by Tuesday March, 4th
