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SUMMARY

A reactor, suitable for studying the sulphation of
a-olefins by concentrated sulphuric acid was designed and
constructed and its flow characteristics, power consumption
and reactor kinetics investigated.

The axial flow characteristics, in the form of
residence time distribution curves for various speeds of
rotation and fluid viscosities, were determined by tracer
analysis using a coloured dye and "slow" speed photography.
The axial dispersion was found to increase as the transition
to a secondary flow regime was approached.

Power consumption was measured from the speed of
rotation and the torque transmitted by the reactor drive
unit. Using non-linear regression analysis the following
expression was found to predict the power consumed by the
reactor, over the range of operating conditions investigated.
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The fast and highly exothermic reaction between
hexadecene and 97% w/w sulphuric acid was studied at
residence times of < 3 minutes, acid to molar ratios < 3:1,
and at various speeds of rotation up to 1450 r.p.m. After
neutralisation by sodium hydroxide the product was analysed
for detergent and non-detergent organic matter. A general
kinetic model, derived from the experimental results,
related fractional conversion of the olefin to the reaction
operating parameters considered.

It was concluded that the overall rate of reaction
was initially mass transfer controlled and recommendations
are proposed by which increased yields may be obtained
from this type of equipment.
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1.0 'INTRODUCTION

Although soap has always been a good detergent its
insolubility in dilute acids or hard water has limited the
conditions under which it can be used. Synthetic detergents
are more versatile and have theréfore, in recent years,
taken an increasing share of the detergent market.
Ecological pressures have forced manufacturers to show
a renewed interest in detergents which are easily
biodegradable and do not create sewage treatment problems,
such as the formation of a stable foam. A surfactant of
particular interest has been secondary alkyl sulphate
which is formed by the sulphation of linear olefins. A
range of detergent properties can be obtained by varying
the chain length of the feedstock olefin and it is
suspected that most requirements could be satisfied by
the range C8 to C18’ The quality of the olefin, which in
the past has been the main contributor to the failure of
secondary alkyl sulphates achieving commercial success,
has been greatly improved. In addition, the raw material
is now produced in large quantities by the petroleum
industry and so the availability of a relatively inexpensive

raw material can be guaranteed.

Studies have shown that secondary alkyl sulphates
can be prepared by reacting the olefin with concentrated
sulphuric acid, to form an active intermediate, and then

with sodium hydroxide to form the necessary hydrophilic










































































































































































































































































































































































































































































































































