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Polymerization of Propylene with Solid Phosphoric
Acid Catalyst. (Part 1)

Preparation of High Polymer in Ordinary Pressure Polymerization.

Hiroshi Outsuka
Kazuo AomMura
Masaaki Kanno

Abstract

The demand for C;+Ci; olefins has increased with its use as a raw material of
surface-active agents during the last decade. Among the polymers of olefins, butylene
dimer is a well known product used as a starting material for the production of com-
mercial iso-octane, and the tetramer obtained from propylene is the most important product
as a raw material for synthetic detergents.

Further to the polymerization of butylene studied in our laboratory, an experiment
on the polymerization of propylene in the presence of solid phosphoric acid catalyst was
carried out.

There may be five factors that control the degree of polymerization of gaseous olefins
as follows:

1) kinds and components of the catalyst

i) compositions and purities of the raw olefin gases
iii) reaction pressure

iv) reaction temperature

v) space velocity of the olefin gases.

The present article is intended to present a discussion on the influence of reaction
temperature and space velocity upon the polymerization of propylene with the aid of
solid phosphoric acid catalyst. Experiments were performed in a continuous operation.
The reaction conditions and the properties of polymer products were fully investigated.

Propylene gas was prepared by dehydration of iso-propanol over bentnite catalyst
at about 360°C, and it was proved to have the purity of about 99%;,. The apparatus and
catalyst used have been described in the previous reports.
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The polymerization was carried out at the temperatures in the range of 175-300°C
and at the space velocity of 20-100. For the conversion of propylene into polymers,
the temperature between 250°C and 275°C, the space velocity from 30 to 40 were found
to be most suitable.

The polymer was separated into various fractions by rectification. The influence of
the reaction temperature and the space velocity on the weight of subdivided products
was observed, and it was found that the temperature and the space velocity are related
with the distribution of the main components of the products obtained. The higher the
reaction temperature or the smaller the space velocity, the richer were the lower and
higher boiling components.

Various tests of the main fractions of product polymers were investigated. Judging
from the data of specific gravity, refractive index, average molecular weight, iodine value,
S.P.L. test and the color reaction of aromatic compound, the composition of the produced
polymers is very complicated and it suggests the presence of some amounts of aromatic
compound. It is clearly observed from the investigation of the rectification curves that
fairly large amounts of hydrocarbons are produced whose carbon numbers are not a
multiple of three, which are presumably derived from primary products by secondary
polymerization and depolymerization during the course of the reaction.
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