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Morgan cokxer gascline is fractionated and the gasol-
ine cut boiling between 80 and 150°C. is collected. This
fraction, representing 70% of the full-range gasoline, is
tested for specific gravity, refractive index, total
sulphur content, average molscular weight and ASTM distil-
lation. The gasoline fraction is examined by the hydro-
carbon-type analyeis, and is found to have the following
composition, on a volumetric basis, total saturates 45.5%,
total olefins 48.0% and total aromatica 6.7%.

Polymerisation of the coker gasoline fraction for the
production of hydrocarbons boiling in the middle distillates
range is carried out using several acidic catalysts. The
major operating varisbles are studied and their effects
arve discussed. The total polymerigate is fractionated
into two cuts: cut I, has a boiling renge below 150°C.
and cut I, has a boiling range above 150°C. Cut IX, in
gome experiments, is byirogenated and the product is frac-
tionated further into three cuts: cut II-a; 150-250°C.,
cut II-b; 250-3€0°C. and cut Il-cj 360°C. to end point.

| Catalytic polymerisat.ons wri.tl_a the convenbional midm_
liquid phosphorioc acid, phosphoric acid-Kieselgutn amd
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sulphuric acid yield total polymerizates in the range

of 90.8 to 97.0% by wt. of charge. The highest yleld of
cut II; 30.0 wt. % of charge, is obtained with sulphuric
acid catalyst. Hydrogenation of this product yields 21.3%
by vol., of charge of cut I]-b.

In the case of the Friedel-Crafts-type catalysts, the
polymerizates are characterized by higher yields of cut II.
The total polymerizate yielde are in the ramge of 93.2 to
95.9 wt. % of charge. The maximum yields obtained of cut
I1 are 47.4, 41.8, 35.0 and 40.0% by wt. of charge in
the case of asluminium chloride, boron trifluocride dihyd-
rate, boron trifluoride dihydrate~phosphoric acid and
boron trifluoride dihydrate -sulphuric acid catalysts,
regpectively. However, the highest yield of cut II-b;
31.7% by vol. of charge, is obtained with boron trifluoride
dihydrate catalyst. The properties of cut II-b of the
several hydrogenated products are witbin the required
standard specifications of gas oil.
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THRORETICAL SECIION
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INT OO ITON

A u result o! tLe growth i the petroleux refining
industry in ogypt during tn.: puat few years, and especielly
alter the installation of tha2 delayed coking unit of topped
crude oil, a large surplus ! coker arl straight-run gasol-
ines has resulted. Cn the other hand, there has been a
shortage in the middle distillate fuels: kerosine, gas oil
and dlesel oll.

In our previous studies (1 , 2), the catalytic slkylat-
ion was investigated as a poesible route for the study of
the production of middle distillate fuels from the surplus

of gasoline.

Rapid progrees has be. 1 msede in the development of
polymerization processes for converting gaseoue clefins
from cracking units into liquid hydrocarbons suitable for
use as high-octane motor and aviation fuels and for petro-
chemicals. However, few investigations if any, have been
reported concerning polymerization for the production of
middle distillate fuels.

The coker gasoline is rich with olefins. In this study,
catalytic polymerization of these olefins is investigated as
another possibility for the production of hydrocarbons
boiling in the wmiddle distillates range which is the main
objective of this work.
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The polymerization ot an 80-150°C. fraction of Morgsn
coxer gasoline (before being hydrogenated) is carried out
using a wide variety of acidic catalysts. These include
1iquid phosphoric acid, phosphoric acid-Kieselgubhr and
sulphuric acid. Aluminium chloride, boron trifluoride
dihydrate and 1ts coordination compounds with phosphoric
and pulphuric acids have also been examined. These cata-
lysts are investigated uncer conditione which are not
pecessarily optimum and the effects of the major operating

variables are discussed.
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HILTORY oF FOLYMuil G4TLQN UF GASBOUS OLBFLNS

Folyamerization of olefins has been known for nearly
a century. However, it is only in the last fourty years
that it has assumed iwportance in the petroleum industry.
Interest in the polymerization of gaseous olefins came
about through the use of cracking processes; first thermal
and then catalytic cracking. Such processes normally
produce rather large quantities of gases containing un-

saturated hydrocarbons.

In the early days of thermal cracking, most of the
light hydrocarbons were cci1sumed as fuel in the refinery.
As the demand increased for more and more gasoline of
improved quality, it became economically attractive to
utilize thesa unsaturatad gaseous hydrocarbons in polymer-
ization processes to produce higher boiling materials of

high octane number.

The first commsrcial polymerization units were counst-
ructed in 1931 (3) and in 1934 (4). Both polymerizatiom
units were thermal, employing high temparature and pressure.

Later, a catalytic polymerization unit of gaseous
olefins to motor fuel went on stream in 1934 using sulphuric
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