080602 Quiz 7 Introduction to Polymers

Last week we made polyacrylamide by concentrated solution (similar to bulk) and by solution
polymerization.

1y

2)

a) Give the chemical structure of the monomer and explain why it is soluble in the
solvent used.

b) What initiator can be used to polymerize this monomer and under what conditions?
c) Compare the extent of reaction “p” that is needed to make a high molecular weight
polymer for this chain growth polymerization compared to that needed for high molecular
weight in a step growth polymerization.

d) How was the polymer separated from the reaction solution? (Why was a small
amount of HCI used?)

e) Compare the reaction when the monomer concentration was very high to the reaction
when the monomer concentration was moderate in terms of scale-up to an industrial
synthesis (consider heat, ability to separate polymer and waste solvent byproduct).

a) For a solution reaction such as the polymerization of polyacrylamide, write the
reaction equation for the propagation reaction and the rate equation for propogation.

b) Write the reaction equations and the rate equation for initiation.

c) Write the reaction equations and rate equation for termination.

d) Sketch the overall conversion rate versus time for such a free radical chain growth
reaction and state the relationship between the rates of termination and initiation for most
of this reaction.

e) Calculate an expression for the kinetic chain length based on the monomer
concentration and the initiator concentration.

3) In addition to single phase polymerizations we considered two phase reactions.

a) Describe the reaction scheme for a suspension polymerization (give number of phases,
phase composition, process that determines droplet size, location of initiator, kinetic
chain length compared to solution polymerization).

b) Describe the reaction scheme for an emulsion polymerization (give number of phases,
phase composition, process that determines droplet size, location of initiator, kinetic
chain length compared to solution polymerization).

c) Write the rate of propagation for an emulsion polymerization.

d) Calculate the kinetic chain length for an emulsion polymerization.

e) How does the kinetic chain length equation for an emulsion polymerization differ
from that of a suspension polymerization?
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