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The Transient Absorption of Irradiated a-Methylstyrene

By Meiseki KATAYAMA 

(Received September 15, 1965)

A new transient absorption was observed at 

5461A in extremely dried ƒ¿-methylstyrene by 

means of pulse radiolysis. 

We have proposed previouslyl,2) that the im-

portant intermediate in the radiation-induced 

polymerization of ƒ¿-methylstyrene was the anion 

radical, which exhibited an absorption maximum 

at about 3500A which was observed by a photo-

graphic method of pulse radiolysis. 

It has been reported3) that an absorption at 

5100A, as well as one at 3275A, usually assigned 

to the anion radical, appeared when ƒ¿-methyl-

styrene was brought into contact with alkalimetals. 

Therefore, irradiated a-methylstyrene may be ex-

pected to show an absorption maximum anywhere 

between 5000 to 6000 A, in addition to that at 

3500A, if our proposal is correct. 

The experimental details may be briefly explained 

as follows: An electron linear accelerator was used 

as the source of radiation. It provided a 1.6 ƒÊsec. 

pulse. A mercury lamp was used as the source of 

analytical light for spectroscopy. For recording 

the absorption, the photoelectric method was 

employed. The monomer was eventually dried 

by using a mirror of alkali metal. All the measure-

ments were conducted at 15•Ž. 

A typical synchroscope trace for the decay of 

absorption in dried a-methylstyrene is shown in 

Fig. 1. The arrow in the figure indicates the 

time of the irradiation of the sample with a pulse. 

The rate of the decay of the intermediate obeyed

Fig. 1. Decay of absorption in extremely dried 

a-methylstyrene at 5461 A (mean dose of 3k. 

rads). Absorption: 1.6% per large division 

Sweep speed: 50 ƒÊ sec. per large division

Fig. 2. The first-order plot of the decay of the 
absorption at 5461 A (mean dose of 3 k. rads).

the first-order reaction kinetics (Fig. 2.) and had 
a half-life of about 25 psec. 

The transient absorption observed here at 5461A 
behaves exactly like the one at 3500A previously 
reported.1) Thus, the addition of water or DPPH 
in a minute amount caused the intermediate to 
decay at a much faster rate. The decays with 
the additives were, actually, both too fast to be 
measured* with the same time scale as in Fig. 1. 
This is in conformity with the fact2) that the poly-
merization is practically inhibited by the addition 
of these compounds. The first-order decay of the 
intermediate strongly suggests that it is reacting 
with the monomer molecules:

It should be mentioned that the rate of the decay 
observed at 5461A in the dried monomer quantita-
tively agreed with that at 3500A.4) 

In conclusion, further support for the proposed 
anion radical mechanism in the radiation-induced 

polymerization of a-methylstyrene has been obtain-
ed by the present investigation.
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