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In a former publication1 describing the 
accelerated polymerization rate of styrene by 
irradiation in the presence of paraffin wax, the 
chain-transfer reaction (A), in which wax radicals 
produced by radiolysis of the wax initiate styrene 
homopolymerization, was proposed to account 
for the increased initiation rate in the system. 

w-+s - w+s
w-+s - w-s. 

(A) 

(B) 

The alternative reaction (B) was rejected since 
no grafting of styrene to wax was detected. On 
reflection, however, this reasoning is in conflict 
with thermodynamic considerations, since the 
activation energy for addition of a free radical 
to a vinyl group ( 7 kcal/mol)2 is small compared 
to that for the abstraction of a hydrogen atom 
from styrene (- 100 kcal/mol) 3 as would be re
quired by reaction (A). 

ESR measurements on wax and wax/styrene sam
ples irradiated at -196 °C were made as the temper
ature of the samples was slowly increased, in 
an attempt to detect a change in the spectrum 
of the mixture due to reaction (B), i.e., change 
from wax to styryl radicals. Identical spectra 
were obtained but no change in the character 
of the spectrum of the mixture was observed, 
although a more rapid radical decay occurred 
in the mixture as compared to that in the wax 
alone, supporting the proposed interaction of 
styrene with radicals formed initially in the wax. 
The inability to detect styryl radicals in poly
merization reactions by ESR has been reported 
previously,4 ' 5 and is attributed to the rate of 
the termination reaction being too rapid to allow 

a measurable concentration of radicals to build 
up. 

In another experiment, pellets of polyethylene 
(1.5 g) which may be considered as structurally 
identical to wax but which exhibits a higher 
degree of polymerization, were irradiated to 1. 5 
Mrad in vacuo at -196 °C. Styrene monomer 
(8 g) was distilled onto the polyethylene and the 
reactants allowed to warm slowly. Upon open
ing the ampoules, and after separation of the 
pellets, the remaining monomer was poured into 
excess methanol to precipitate any homopolymer 
formed by the chain-transfer reaction (A). The 
polyethylene was found to have grafted 300-% 
polystyrene (which could not be removed by 
refluxing with methylene chloride) as compared 
with 0.3-% homopolymer, showing that the prob
ability of the grafting reaction (B) is about 1000 
times greater than that of the chain-transfer 
reaction (A). 

It would seem a logical deduction that a 
similar situation exists in the wax/styrene system 
and that the apparent lack of grafting is merely 
due to the inability to detect low-molecular-weight 
wax (Mn-300) in the presence of the polystyrene 
(Mn-106). The revised reaction scheme should 
therefore be written: 

w--w. 
w-+s-w-s. 

W-S-+nS---> W-(S)n-S· 
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