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SEPARATION OF MIXTURES 

 

 

 

 

 

 

 

 

 

 

 

 

 

Separation by particle size difference 

Filtration:  

A solid-liquid heterogeneous mixture can be separated simply by filtration (through 

difference in particle size). 

Example: Filtration of PbI2 from water as in the 

experiment of precipitation. 

 

A filter paper with a proper pore size (small 
enough to hold the solid particles on) is placed in 

a funnel. As the mixture is poured into funnel, 

liquid part pass through the filter paper (called 
“filtrate”) while the solid (called “residue”) remain 

on the filter paper. 

 

 

 

SEPARATION OF MIXTURES: 
(methods are based on...) 

Different particle size: 

• Picking up 

• Sieving 

• Filtration 

• Dialysis 
Special properties of 
components: 

• Electrification 

• Using a magnet  
 

Different densities: 

• Floatation 

• Decantation 

• Precipitation 

Different solubilities: 

• Fractional 
Crystallization 

• Extraction 

Different Boiling Points: 

• Evaporation 

• Distillation 
o Simple 
o Fractional  

• Desalination 

Solid – solid separation:  
Picking up, sieving, electrification, magnet using, extraction, floatation-decantation 
 
Liquid – liquid separation: 
                     Homogeneous:  Fractional distillation 
                     Heterogeneous: Separatory funnel 
 
Solid – liquid separation: 
                     Homogeneous:  Simple distillation / evaporation 
                     Heterogeneous: Filtration, decantation, centrifuging 
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Dialysis:   

Separation of small solute molecules or ions from macromolecules by using their different 

diffusion rates through a semi-

permeable membrane. Smaller 
particles can pass through the 

membrane, but larger ones 

cannot with the principle of 

osmosis. 

 

As the kidneys of a person 

disfunctions, the kidneys cannot 

filter out properly and the toxic 
wastes build up in the blood and 

tissues which is called “uremia” 
(urine in blood) that would lead to 

death. The blood of such person 

can be cleaned by the process of 

dialysis. 

 

 

 

 

Separation Using Magnet: 

Magnetic separation is one of the ways of 
separating heterogeneous solid mixtures. This 

is done by the use of a bar magnet. A bar 

magnet is an object made of certain materials 
which can attract metals iron, cobalt and 

nickel. 

 

 

 

Separation by Electrification: 

The substance like ebonite and glass rode become electrified when they are rubbed with 
woolen or silk cloth. Some substances such as red or black peppers may easily be attracted 

to electrified objects.  

Example: Separation of salt and pepper mixture 
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Separation by density difference 

Decantation by using separatory funnel:  

When the densities of two liquids that are immiscible in one 

another are to be separated this method can be used. 

Separatory funnel helps to separately collect the two liquids. 

Example: Oil and water 

 

Decantation:  

In case of solids the lighter solids can be separated 

by decanting it in water medium when both of the 

solids are not soluble.  

Example: Separation of sand (denser/heavy) and 

sawdust (lighter) 

 

 

By blowing air also the separation can be done with very light and heavy solid mixtures. 

Example: Wheat and hay 

Floatation:  

Metal ores are being enriched by 

the floatation method.  

 

OR 

Analysis of parasites in feces: 

 

 

 

 
 

 

 

Figure: Appearance of a mixture of faecal specimen, formalin 
and ether after centrifugation in the formol-ether 
concentration method.] Floatation 
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Separation by melting point difference: 

Alloys can be separated by melting point differences of metals inside. 

Separation by solubility difference: 

Fractional crystallization:  

That’s a method of refining substances based on differences in solubility. If a mixture of 

two or more substances in solution is allowed to crystallize, for example by allowing the 
temperature of the solution to decrease, the precipitate will contain more of the least 

soluble substance. The proportion of components in the precipitate will depend on their 

solubility products.  

Fractional crystallization is a method of refining substances based on differences in 

solubility. If a mixture of two or more substances in solution is allowed to crystallize, for 
example by allowing the temperature of the solution to decrease, the precipitate will 

contain more of the least soluble substance. The proportion of components in the 

precipitate will depend on their solubility products. 

 
 

Extraction:  

Liquid-Liquid extraction is a mass transfer operation in which a liquid solution (the feed) is 
contacted with an immiscible or nearly immiscible liquid (solvent) that exhibits preferential 

affinity or selectivity towards one or more of the components in the feed.  Two streams 

result from this contact: the extract, which is the solvent rich solution containing the 
desired extracted solute, and the raffinate, the residual feed solution containing little 

solute. 

Sometimes two solids can be 

separated by using proper 

solvents that dissolve each 
but are immiscible with each 

other. That can be done in a 
separatory funnel and each 

solid can be extracted into 

different liquids which don’t 

mix with one another. 
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Separation by boiling point difference: 

Distillation:  

Simple distillation is a method used for 

separation of homogeneous solid liquid 
mixtures. This method is also used for mixtures 

containing two miscible liquids that boil without 
decomposition and have sufficient difference in 

their boiling points. 

 

 

 

Fractional Distillation: 

Fractional distillation is used for the separation of a mixture of two or more miscible liquids 

for which the difference in boiling points is less than 25oC. The apparatus for fractional 
distillation is similar to that of simple distillation, except that a fractionating column is fitted 

in between the distillation flask and the 
condenser. A simple fractionating column 

is a tube packed with glass beads. The 

beads provide surface for the vapors to 
cool and condense repeatedly. When 

vapors of a mixture are passed through 
the fractionating column, because of the 

repeated condensation and evaporation, 

the vapors of the liquid with the lower 
boiling point first pass out of the 

fractionating column, condense and are 

collected in the receiver flask. The other 
liquid, with a slightly higher boiling point, 

can be collected in similar fashion in 

another receiver flask. 

Fractional distillation is very important in many 

industrial processes. For example, the fractional 
distillation of petroleum produces gasoline, 

naphtha, kerosene, heating oil and many other 

products.  
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PRACTICE 

1. Taking advantages of various physical and chemical properties how would 
you separate the following mixtures into their components? Describe 

separation and state the name of separation technique for each.  
 

a) Sand and water: 

 

b) Sugar and water: 

 

 

c) Oil and water: 

 

d) Sand and gravel: 

 

 

e) A mixture of heptane (Boiling Point: 98°C) and heptanol (Boiling Point: 176°C) 

 

f) A mixture of I2 solid and sodium chloride: 

 

 

g) A mixture of salt and iron fillings: 

 

2. See the flow diagram showing the process of separation of these gases.  

 

Some details about the components of air are given in table: 

 Oxygen Argon Nitrogen 

Boiling point -183°C -186°C -196°C 

Quantity (%) 20.9 0.9 78.1 
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According to the given information answer the following questions. 

a) What is the physical state of oxygen at -182°C? 

b) And at 184°C? 

c) Which component has the highest boiling point? 

d) Which one has the lowest? 

e) Which gas will condense first into liquid state? 

f) From the liquid mixture which component will evaporate first? 

g) Which component is obtained first from the fractionating column? 

h) What will be its state - solid, liquid or gas? 

i) Which will be the last component obtained? In which physical state? 

j) What is the name of described separation technique? 

 

3. Suppose kerosene gets mixed with water. How can they be separated? 

Take some kerosene and some water in a 

bottle. Shake the bottle well. Keep the bottle 
motionless for a while. What do you see? Why 

does this happen? The arrangement for 

separation of the components of such a mixture 

is shown in the figure.  

a) Which liquid gets collected at the bottom? 

b) Why does kerosene remain above water? 

c) How can the water underneath be 

removed? 

 

d) What if these two liquids were miscible? 
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4. Answer the following questions about separation clear water from muddy 

water. 
a) Is it possible to filter clear water from muddy 

water by using the same type of strainer used for 

filtering tea? 

 

b) If a filter paper is used instead of the strainer? 

 

c) Why was it possible to separate the water using 

filter paper? 

 

d) Why does one component remain in the filter paper after filtration? 

 

e) Can this method be adopted to separate water and salt from saline water? Explain 

your answer. 

 

5. You know that common salt is obtained by the vaporization of sea water using 
solar heat. 

 

a) What happens to the water when saline water is heated? 

 

 

b) Why is the salt left behind? Is there any method for collecting the evaporated water? 


