Conventional processes employed in industry
Distillation
The separation of liquid mixtures into their various components is one of the major operations in the
process industries, and distillation, the most widely used method of achieving this end, is the key
operation in any oil refinery. In processing, the demand for purer products, coupled with the need for
greater efficiency, has promoted continued research into the techniques of distillation. In engineering
terms, distillation columns have to be designed with a larger range in capacity than any other types of
processing equipment, with single columns 0.3–10 m in diameter and 3–75 m in height. Designers are
required to achieve the desired product quality at minimum cost and also to provide constant purity of
product even though there may be variations in feed composition. A distillation unit should be considered
together with its associated control system, and it is often operated in association with several other
separate units.
The vertical cylindrical column provides, in a compact form and with the minimum of ground
requirements, a large number of separate stages of vaporisation and condensation
Absorption
Gas absorption is an operation in which a gas mixture is contacted with a liquid for the purposes of
dissolving one or more components of the gas and to provide a solution of them in the liquid.
Extraction The separation of the components of a liquid mixture by treatment with a solvent in which
one or more of the desired components is preferentially soluble is known as liquid–liquid extraction—an
operation which is used, for example, in the processing of coal tar liquids and in the production of fuels in
the nuclear industry, and which has been applied extensively to the separation of hydrocarbons in the
petroleum industry. In this operation, it is essential that the liquid-mixture feed and solvent are at least
partially if not completely immiscible and, in essence, three stages are involved:
(a) Bringing the feed mixture and the solvent into intimate contact,
(b) Separation of the resulting two phases, and
(c) Removal and recovery of the solvent from each phase.
It is possible to combine stages (a) and (b) into a single piece of equipment such as a column which is
then operated continuously. Such an operation is known as differential contacting. Liquid–liquid
extraction is also carried out in stagewise equipment, the prime example being a mixer–settler unit in
which the main features are the mixing of the two liquid phases by agitation, followed by settling in a
separate vessel by gravity. This mixing of two liquids by agitation is of considerable importance .
Extraction is in many ways complementary to distillation and is preferable in the following cases:
(a) Where distillation would require excessive amounts of heat, such as, for example, when the relative
volatility is near unity.
(b) When the formation of azeotropes limits the degree of separation obtainable in distillation.
(c) When heating must be avoided.
(d) When the components to be separated are quite different in nature.

Drying
The drying of materials is often the final operation in a manufacturing process, carried out immediately
prior to packaging or dispatch. Drying refers to the final removal of water, or another solute, and the
operation often follows evaporation, filtration, or crystallisation.
In some cases, drying is an essential part of the manufacturing process, as for instance in paper making or
in the seasoning of timber, although, in the majority of processing industries, drying is carried out for one
or more of the following reasons:

(a) To reduce the cost of transport.
(b) To make a material more suitable for handling as, for example, with soap powders, dyestuffs and
fertilisers.
(c) To provide definite properties, such as, for example, maintaining the free-flowing nature of salt.
(d) To remove moisture which may otherwise lead to corrosion. One example is the drying of gaseous
fuels or benzene prior to chlorination.
With a crystalline product, it is essential that the crystals are not damaged during the drying process, and,
in the case of pharmaceutical products, care must be taken to avoid contamination. Shrinkage, as with
paper, cracking, as with wood, or loss of flavour, as with fruit, must also be prevented. With the exception
of the partial drying of a material by squeezing in a press or the removal of water by adsorption, almost
all drying processes involve the removal of water by vaporisation, which requires the addition of heat. In
assessing the efficiency of a drying process, the effective utilisation of the heat supplied is the major
consideration

