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STUDIES ON POLYMERIZATION OF DICHLORO-
1-3-BUTADIENE. (i)

Direct Polymerization.

'By Kivost Zyuna.

d Abstract

With respect to the important relationship, monomer — a-polymer — g-polymer, ir_x the
polymerization of dichloro-1-3 butadiene, no systematic study has so far appeared. The author
has made now various experiments on the direct polymerization in order to elucidate this
relationship. N

In the case of the polymers insoluble in absolute alcohol, the polymerization proceeds
slowly at low temperatures, while at high temperatures it is accelerated so that the polymeri-
zation degree becomes high ih a short time (See Fig. 1). But if time is not taken into ac-
count, the polymerization degree is higher at low temperatures.

After the formation of a-polymer has reached a maximum and begun to gradually fall,
that of u-polymer begins to be accelerated as in Fig. 2. With the rise of temperature the
maximum point for a-polymer moves towards the left. From this may be inferred that there
occurs a successive reaction : monomer — a-polymer —» g-polymer. The induction period is
prolonged by either using an antioxydant, or applying the method of checking polymerization.
Addition of solvents variously aflects the polymerization degree according to their kind and
to the temperature of reaction.

The presence of air, ultraviolet rays and the pressure accelerate the polymerization as
already noticed by Carothers and Klebanskii and as is seen Fig. 11 and 12.

The velocity of change from a-polymer to g-polymer is affected by temperature as seen
in Fig, 13. Its velocity constant obtained by the use of the znd order equation is experi-
mentally substantiated. There holds a linear relation, as in Fig. 14, between the values of -
logarithms of the velocity constant at various temperatures and the reciprocal number of the
absolute temperature of the reaction. Accordingly, from the Arrhenius formula, the activation
energy is found to be about 20 Kcal.

The degree of the change from a-polymer to u-polymer is raised by the presence of in-
organic substances. As already mentioned, a-polymer yields, when treated with sulphur, a
rubber far superior to isoprenerubber in resistancy to oil and defacement though about the

same with it in elasticity and hardness.
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