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Abstract - A review is given of the historical background to the importance of separation technology in chemical 
engineering. A separation technology is a process that converts a mixture or solution of chemical substances into two or 
more different product mixtures. At least one of results of the separation is enriched in one or more of the source mixture's 
constituents. In some cases, a separation may fully divide the mixture into pure constituents. Separations exploit differences 
in chemical properties or physical properties (such as size, shape, mass, density, or chemical affinity) between the 
constituents of a mixture. Processes are often classified according to the particular differences they use to achieve separation. 
If no single difference can be used to accomplish a desired separation, multiple operations can often be combined to achieve 
the desired end. Separation techniques are those techniques that can be used to separate two different states of matter such as 
liquid and solid. Such separation techniques include filtration or evaporation. 
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I. INTRODUCATION 

 
Separation techniques are those techniques that can 
be used to separate two different states of matter such 
as liquid and solid. Such separation techniques 
include filtration or evaporation. Separation process, 
or a separation method, or simply a separation, is a 
methodology to attain any mass transfer phenomenon 
that converts a mixture of substances into two or 
more distinct product mixtures. Separation process is 
a methodology to attain any mass transfer 
phenomenon that converts a mixture of substances 
into two or more distinct product mixtures. The 
separation can be done on a small scale, effectively a 
laboratory scale for analytical or preparative 
purposes, or on a large scale, effectively an industrial 
scale for preparative purposes, or on some 
intermediate scale. 
Separations may be classified according to the nature 
of the materials being separated, and a brief overview 
is given below. 

1. Centrifugation. 
2. Chemical demulsification. 
3. Gravity Sedimentation. 
4. Mechanical Separation. 
5. Electrophoretic Separation. 
6. Flow (Continuous) Separation. 

Centrifugation is a technique for the separation of the 
components of an analyte based on differences in the 
rate of migration under the influence of a centrifugal 
field. The purpose of a separation may be analytical, 
can be used as a lie component in the original mixture 
without any attempt to save the fractions, or may be 
preparative, i.e. to "prepare" fractions or samples of 
the components that can be saved. 
Numerous techniques are currently available for 
breaking w/o emulsions, including mechanical 
methods (e.g., gravity settlers or centrifugal 
separators), application of electric fields 
(electrocoalescers), conventional heating and 

microwave demulsification, pH adjustment, 
membrane separation and chemical demulsification 
Gravity Sedimentation The heavier impurities present 
in water settle down at the bottom of the container 
after some time. These separation techniques 
are  gravity Sedimentation. The impurities only settle 
because they are heavy. These separation techniques 
are not useful for lighter impurities. Separation 
processes always make use of some physical or 
chemical difference between the separated fractions; 
examples are size, shape, colour, density, solubility, 
electrical charge and volatility. 
Electrophoretic that describes the migration and 
separation of charge particles (ions) under the electric 
field. An Electrophoretic system consists of two 
electrodes of opposite charge (anode, cathode) 
connected by conducting medium electrolyte. The 
separation effect on ionic particles results from 
difference in their velocity(V), Which is the product 
of the particles mobility(M) and the field strength (E). 
 
II. LITERATURE REVIEW 

 
Centrifugation is one of the most important and 
widely applied research techniques in biochemistry, 
cellular and molecular biology, evaluation of 
suspensions and emulsions in pharmacy and in 
medicine. Current research and clinical applications 
rely on isolation of cells, subcellular organelles, and 
macromolecules, often in high yields. A centrifuge 
uses centrifugal force (g- force) to isolate suspended 
particles from their surrounding medium on either a 
batch or a continuous – flow basis [1]. 
Many particles or cells in a liquid suspension, given 
time, will eventually settle at the bottom of a 
container due to gravity. However, the length of time 
required for such separations is impractical. Other 
particles, extremely small in size, will not separate at 
all in solution, unless subjected to high centrifugal 
force. When a suspension is rotated at a certain speed 
or revolutions per minute (RPM), centrifugal force 
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causes the particles to move radially away from the 
axis of rotation. The force on the particles (compared 
to gravity) is called Relative Centrifugal Force 
(RCF). For example, an RCF of 500 x g indicates that 
the centrifugal force is 500 times greater than earthly 
gravitational force. Centrifugation is a process which 
involves the use of the centrifugal force for the 
sedimentation of heterogeneous mixtures with a 
centrifuge, used in industry and in laboratory settings. 
This process is used to separate two immiscible 
liquids. More-dense components of the mixture 
migrate away from the axis of the centrifuge, while 
less-dense components of the mixture migrate 
towards the axis. Pharmacists, chemists and biologists 
may increase the effective gravitational force on a test 
tube so as to move rapidly and completely cause the 
precipitate ("pellet") to gather on the bottom of the 
tube. The remaining solution is properly called the 
"supernate" or "supernatant liquid". The supernatant 
liquid is then either quickly decanted from the tube 
without disturbing the precipitate, or withdrawn with 
a Pasteur pipette [2]. 
The separation efficiency vs time patterns were also 
analyzed in the light of an empirical pseudo- first 
order model to estimate the characteristic 
demulsification kinetic constants. The application and 
validation of this simple kinetic model can be 
considered as a useful tool for the design of w/o 
demulsification units which, to the best of our 
knowledge, has not been proposed yet in the pertinent 
literature concerning the demulsification 
processes.[3] 
Gravitational sedimentation methods of particle size 
determination are based on the settling behaviour of a 
single sphere, under gravity, in a fluid of infinite 
extent. Many experiments have been carried out to 
determine the relationship between settling velocity 
and particle size and a unique relationship has been 
found between drag factor and Reynolds number. 
This relationship reduces to a simple equation, the 
Stokes equation, which applies at low Reynolds 
numbers. Thus, at low Reynolds numbers the settling 
velocity defines an equivalent Stokes diameter which, 
for a homogeneous spherical particle, is its physical 
diameter. At low Reynolds number, flow is said to be 
laminar i.e. the fluid flow lines around the particle are 
unbroken. As the Reynolds number increases, 
turbulence sets in leading to increased drag on the 
particle so that it settles at a lower velocity than 
predicted by Stokes' equation [4]. 
Mechanical separation of particles from a fluid uses 
forces acting on these particles. The forces can be 
direct restraining forces such as in sieving and 
filtration, or indirect as in impingement filters. They 
can come from gravitational or centrifugal action, 
which can be thought of as negative restraining 
forces, moving the particles relative to the containing 
fluid. So the separating action depends on the 
character of the particle being separated and the 
forces on the particle which cause the separation. 

The removal of solid particles from a fluid can be 
described by rather basic and accepted equations. The 
actual removal of solid particles from liquids is 
accomplished by somewhat different mechanisms 
than the removal of solid particles from air. No 
attempt will be made to discuss specific applications 
of filtration techniques until the basic equations have 
been developed and presented. In general, the 
filtration process can be described by the manner in 
which the fluid being filtered flows through the filter 
medium, the solids being deposited in the filter 
medium (Fig 1.1) The removal of these solids from 
the fluid results in build-up of the solids in the filter 
medium, resulting in an increased resistance to flow 
as the filtration process continues[5]. 
 

 
Fig 1.1 SCHEMATIC ILLUSTRATION OF FILTRATION 

PROCESS 
 
All the preceding factors result in a description of 
filtration rate. In addition, this rate of filtration 
depends on several factors including 
 
(a) The pressure drops across the filter medium, 
(b) The area of the filtering surface, 
(c) The viscosity of the filtrate, 
(d) The resistance of the filter cake, which is made up 
by the solids removed the fluid, and 
(e) The resistance of the filter media. 
 
The rate of filtration can be written as follows: 
 
Rate of Filtration = Driving Force/Resistance 
 
Electrophoresis is a technique by which a mixture of 
charged of molucules is separated according to size 
when placed in an electric field, the accurate 
determination of the size of RNA species is just as 
important as deduction of the moleculer weight of 
any others micromolecules subjected to 
electrophoresis [6] 
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III. SEPERATION METHDOLOGY 
 
Separation of particles by sedimentation is one of the 
most powerful tools in biology. Even though 
sedimentation using centrifugation is not a new 
technology, it is essential for cutting edge genomic 
and proteomic research by providing purified 
particles of interest. In a survey at the US National 
Institutes of Health, over 65% of research workers 
replied that using centrifugation to purify cells, 
subcellular organelles, viruses, proteins, and nucleic 
acids is an integral part of their work. Density 
gradient centrifugation is a technique that allows the 
separation of particles on the basis of their size, 
shape, and density. A density gradient is typically 
created by layering media of increasing density in a 
centrifuge tube. When a sample is layered on top of a 
density gradient and centrifuged, the various particles 
move through the gradient at different rates. The 
particles appear as bands or zones in the gradient with 
the more dense and larger particles migrating furthest. 
This sedimentation of particles, including cells, can 
be explained by the Stokes equation, which describes 
the movement of a sphere in a gravitational field. 
The equation calculates the velocity of sedimentation 
utilizing five 
 
d2(p-L)3g 
v    =    ------------ 
18n 
Where, 
v = sedimentation rate or velocity of the sphere, 
d = diameter of the sphere, 
p = particle density, 
L = medium density, 
n = viscosity of medium, 
g = gravitational force, 
The study of chemical demulsification of w/o 
emulsions required a preliminary analysis, devoted to 
the formulation of a model emulsion simulating the 
typical compositions of those occurring in the 
petroleum industry. It is worth observing that the 
crude oil composition strongly depends on its 
geographical origin, thus not allowing the generation 
of a single representative 
Electrophoretic separation may be the major 
technique for molecular separation in today’s cell 
biology laboratory for analytical as well as for 
preparative purposes. This is an inexpensive and 
powerful technique for separation in molecular level. 
Electrophoretic separation technique is based on the 
differential migration of electrically charged particles 
in an electric field. Hence, this technique is applicable 
only to ionic or ionogenic materials. The mediums 
used in biochemical applications are usually aqueous 
solutions, suspensions, or gels. The key mechanism in 
the theory of electrophoresis is the electrical double 
layer, which is formed by the fixed charges of the 
macromolecules (or colloid) with the relatively 
mobile counter ions of the surrounding fluid. The 

thickness of the double layer is normally given by the 
inverse of the Debye-Huckel constant κ. 
1/k = (εkT/8πe2noz2) ^1/2         -----------(1) 
Where, 
e is the electronic charge, 
k is the Boltzmann constant, 
no is the bulk concentration of each ionic species, 
z is the valence of the electrolyte, and ε is the 
dielectric constant. 
The total charge of the electrical double layer is zero; 
however, the spatial distribution of charges is not 
random and hence gives rise to the electric potential. 
The mobile counter ions are bound sufficiently tightly 
to the macromolecules so that, during electrophoresis, 
the mobile counter ions moved together with the 
macromolecules. Electrophoresis can be one 
dimensional (i.e., one plane of separation) or two 
dimensional. One-dimensional electrophoresis is used 
for most routine protein and nucleic acid separations. 
Two-dimensional separation of proteins is used for 
finger printing. 
 
IV. CONCLUSION 
 
How different methods of separation work better for 
certain types of solutions. The physical separation 
labs used the difference in the properties of the 
components as way to separate them. we learned that 
because of the different physical and chemical 
properties of mixtures, it is possible for us to separate 
a solution into its original components. In our several 
experiments, we used chemical and physical means to 
partially and wholly separate components in our lab. 
also, a learning experience in that creating our own 
experiment and trying to fully work out all the 
variables in a laboratory setting was much more 
difficult than anticipated. The purpose of the 
separation is to become familiar with the methods of 
separating substances from one another using 
decantation, extraction, and sublimation techniques. 
Mixtures occur in everyday life in materials that are 
not uniform in composition. These mixtures are said 
to be impure or heterogeneous. Mixtures result when 
two or more substances that do not react chemically 
are combined. Therefore, the components are always 
pure substances.) each pure substance has a unique 
set of properties. under the same conditions of 
temperature and pressure, the properties of every 
sample of a pure substance are identical.) very crystal 
of a pure substance melts at a specific temperature, 
while every substance at a given pressure boils at a 
specific temperature. 
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