POLYMER CHEMISTRY - HOMEWORK  4
Dr. S. J. Clarson

Winter 2003
Reread your lecture notes so far. If you have any questions about the material please ask. 

1.
Briefly explain the following terms:


(a)
Triblock copolymer
(d)
Chain transfer agent


(b)
Graft copolymer
(e)
Ceiling temperature


(c)
Autoacceleration
(f)
Stereoregular polymer

2.
AIBN is used to initiate the polymerization of methylmethacrylate in 
benzene at 60oC. The initial concentrations are [I]o = 0.02 mol / l and      
[M] = 2 mol / l. Assume the efficiency factor is 0.5 and termination occurs 
solely by disproportionation. 


kd = 0.85 x 10-5  s-1
kp = 705  l mol-1 s-1
kt = 50  x 106  l mol-1 s-1


(a) 
Calculate the initial rate of polymerization.


(b)
Calculate the chain length of the polymer formed initially in the 


absence of any chain transfer.

(c)
Calculate the initial chain length if the medium contained



0.3 mol . l-1 of chlorotrimethylsilane as transfer agent, the transfer 


constant of which is CT = 144 x 10-4.


(d) 
Calculate the time at which 1/10 of the monomer has been 



converted to polymer in the absence of transfer processes.

3.
In an emulsion polymerization three possible cycles occur and for each 
case kp[M] = 500 monomer units per second are being polymerized. These 
cycles are:


Time  
Cycle A     
Cycle B  
Cycle C


0
Radical enters/
Radical enters/
Radical enters/



polymerization
polymerization
polymerization



starts
starts
starts


10

Chain transfer
Chain transfer




to monomer
to monomer


15
Second radical
Second radical
Second radical



enters / 
enters /
enters / cannot



coupling occurs
coupling occurs
find chain


25


Second radical





after polymerizing





couples with





other growing 



chain


30
Cycle starts again
Cycle starts again
Cycle starts again


(a) 
How does the chain length differ in each case?

 
(b) 
How does the rate of polymerization differ in each case when 


expressed as monomers polymerized per particle per second?
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