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SUMMARY

The values of k2P /k, for methyl acrylate ‘polymerization initiated by benzoyl
peroxide and azo-bis izobutyronitrile have been determined. By using Matheson’s values
for kpand k. kZP [k, has been calculated. From these results, it is seen that the equation
of rate of termination must be given without the factor 2 which is used by some poly-

mer chemists,

INTRODUCTION

Rate of polymerization of vinyl monomers for the free
radical polimerization is given as follows when percentage conver-
sion of monomer to polymer is low.

2k; 12 12
) 1L . M], 1

R, = K, (
t
In this equation it is assumed that all the primary radicals
produced from the decomposition of initiator molecules are ca-
pable of starting polymerization reaction.

From the avobe equation we can write the equation (2)
k? R?
P P
= (2)
kt 2kl [I]o' [M]o
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In the equation (2), [I], and [M], are the initiator and
monomer concentration inially taken. Therefore their numerical
values are known. Rate of polymerization, R, can be determined
experimentally. k; is the rate constat for the decomposition of the
initiator used, so from the equation (2) the experimental value of
k? |k, can be calculated.

EXPERIMENTAL

In this experiment benzoyl peroxide and azo—bis—izobuty-
ronitrile are used as initiator. Purification of these materials
and monomer was given in reference [1].

Polymerlzatm\n reaction was carried out in the pure mono-
mer at 60°C. Percent polymerization was not higher then two.
All the experimental results are shown in Table I and Table II.

TABLE 1
[M], = 10,45 mole 17%; k; = 1,2 x 1079 sec™?; Initiator: AZDN
1Y o k2 /k l
(mole 171 sec™!) (mole 177) 1 mole 1 sec“)

3.8 x 10— 0.5 x 10~ 11 x 10!

7.0 x 10—+ 2.0 x 10~ 9.3 x 107!

8.5 x 10—¢ 3.0 x 10— 9.2 x 107!

9.9 x 10™¢ 4.0 x 10—+ 9.3 x 10!
TABLE II

[M], = 10.45 mole 1%, k; = 3.7 x 105 sec!, Initiator: Bz,0,

RP 1] K,/
mole 171 sec™! mole 17! (1 mole™! sec™)
2.4 x 10—+ 0.5 x 10— 14 x 10!
4.4 x 10— 1.8 x 10 13 x 107!
5.5 x 10—+ 2.7 x 107 14 x 10!
8.1 x 10— 5.4 x 10 15 x 10!

11.8 x 10—+ 13.4 x 10~ 13 x 10—

Using the values of k, and k,, which are given for the same
monomer in reference [2], k? [k, has been calculated as
9.2x10"! and 9.5 x 107,

It is obvious from the above results that in the free radical
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polymerization of the vinyl monomers the rate of termination
~will be given [3,4]

by
R, = k, [CT
but not by
R, = 2k, [CF.
which is used by some polymer chemists [5].

OZET

Benzoil peroksit ve azo bis izo biitironitril kullanilarak metil akrilatin polimerizas-
,yonuna ait k2p [k, degerleri denel olarak tayin edilmistir. Ote yandan aym sicaklhkta
Ybu monomere ait Metheson’un verdigi k;, ve k; degerlerinden de k% [k, hesaplanmgtir.
Elde edillen sonuglardan sonlanma iz ifadesinde baz1 polimer kimyacilarin kullandigs
2 faktoriiniin bulunmamas: gerektigi kamsmna vanlmgtir.
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