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                                      Basics Analytical Techniques  

 

Purification Techniques                                            Separation Techniques  
 

 Purification and separation techniques depends on the difference in 

their physical properties  

 

             Impure = Impurity + pure substance  

            Impure substance 

Purification
→         pure substance + Impurity  

  Impurities  

 

 

 

1)  Impurity which are not                             1) Impurity which are  

     Soluble in same solvent  soluble in the same  

           Solvent  

 

2) These type of impurity                              2) These type of impurity   

     can be easily separated cannot be separated  
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                                     Various separation and purification techniques  

 

 

Filtration        Crystallization            Distillation         Solvent  

                                                                                    Extraction 
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I. Filtration   

 1)  Simple filtration   

a) The impurities which are not soluble in the same solvent can be 

separated easily using filtration techniques. 

b) The simple filtration is carried out using filter paper. 

c) The filter paper is folded to form a cone and placed in a funnel. 

d) The funnel is fixed on stand and beaker is kept below it. 

e) Lastly the solution is poured on the filter paper and filtration is 

performed. 

  

 

 

 

 

 

 

 

 

 

 

 Residue  

The insoluble part which remains on the filter paper is called as 

residue. 
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 Filtrate  

The liquid collected in the beaker after filtration process is called as 

filtrate. 

2) Filtration under suction  

a) When filtration is carried out using a vacuum pump it is called as  

filtration under suction 

b) In these process thick wall conical flask with side arm is used, 

the side arm is further connected to a safety bottle. 

c)  Here buchner’s funnel is fitted on thick conical flask using 

rubber cork.   

d)  A circular filter paper placed on the buchner’s funnel and 

filtration is done by starting pump. 

e) These is more faster and most efficient techniques  
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II. Crystallization  

1) Simple Crystallization is performed when crude solid contains 

    substance, soluble and insoluble impurities. 

 

It involves 4 steps 

   

a) Preparation of saturated solution  

    In these step crude solid is dissolved in a sufficient quantity of 

    solvent and the solution is boiled the prepared solution is called as 

    saturated solution. 

 

b) Hot filtration 

   The hot solution is filtered off, to removed the insoluble impurities.   

     

   

c) Cooling of filtrate  

   The hot filtrate is allowed to cool. As the filtrate is cooled , so the 

   solubility of substance decreases, as a result of which the solute  

   forms crystal and gets separate out. 

  

d) Filtration  

    The crystal of pure substance (solute) are separated form the 

     solution and also from soluble impurities   
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    2) Fractional crystallization   

a) Fractional crystallization is a process which is performed to 

separate two or more substance in a mixture having different  

solubilities.   

b) In these process saturated solution is prepared by mixing (solute A 

and solute B) in a hot solvent  

c) Then filtration of saturated solution is done to remove dust  

particles   

d) Then the solution is cooled, as a result of which the solute which 

is less soluble, crystallizes first and the solute which is more 

soluble, crystallizes at the last    

 

III. Distillation  

1) Simple distillation  

a) If in a mixture the difference in the boiling point of two liquids is 

high then they can be separated by simple distillation  

b) Liquids which boil without decomposition are purified by simple 

distillation   

c) The assembly for simple distillation consist of round bottom flask 

which has a side arm the flask is fitted with cork having 

thermometer and side arm is connected to condenser  

d) The liquid whose distillation is to be done, is taken in round bottom 

flask and the flask is heated.  

e) Due to heating the liquid starts boiling and the vapours passes from 

flask towards the condenser.  

f) Inside the condenser, the vapour condenses due to circulating 

    Water and then is collected in beaker  

Example  

        The components of liquid mixture containing acetone and water 

are separated simple distillation    

   

 

 Examples of simple distillation   

 The components of a liquid mixture containing acetone (56
0

) and 

water (B.pt=100
0

) are separated by simple distillation.  



 

 For more papers please visit www.pawanwaghacademy.com 

   

 

 

2) Fractional distillation  

a) If in a mixture of liquid A and B, the difference in boiling point of  

two liquid is not high, then they can be separated by fractional  

distillation. 

b) In these assembly ,distillation flask is fitted with fractionating 

column and the solution is heated up 

c) In these mixture of liquids the liquid A with lower boiling point 

(more volatile) boils first and its vapours rises more up. 

d) Then the vapours of liquid A passes through the fractionating 

column and condenses through condenser and then collected into 

conical flask. 

e) The vapours of liquid B having higher boiling points are scrubbed 

off and directly condenses into the distillation flask itself.  

f) The separated liquids A & B are further purified by repetition of 

process   
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 Examples of fractional distillation   

 

 The components of liquids mixture containing acetone (B.pt=56
0

) 

and methyl alcohol (64
0

c) are separated by fractional distillation.  

 

 

 

 

 

 

3) Distillation under reduced pressure 

1) The mixture of liquids which have very very high boiling point are 

     purified by distillation under reduced pressure.  
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2) In these method the liquid are allowed to boil at lower temperature 

    by reducing the pressure at surface of liquid missing vacuum 

    pump.  

3) Example:- glycerol is separated from soap by these technique  

 

IV .Solvent Extraction  

  Organic Substance  

 

 

 

 

 

 

a) When a organic substance is present in any aqueous (H20) solution 

so it can be extracted using solvent extraction method  

b) For extraction of organic compound organic liquid/solvent is added 

to the aqueous solution  

c) As organic solvent and aqueous solution are immiscible so they  

form two layer  

d) As organic compound or substance is more soluble in organic 

solvent so it gets extracted (move from) into the organic  

solvent.   

 
 

 

 

 

 

Organic phase 

or solvent (more 

soluble) 

Aqueous solvent 

or phase (less 

Soluble) 
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 Continuous Extraction 

    

 When organic solute (exceptional case) is less soluble in organic 

phase, then the extraction process is repeated many times 

continuously and hence the extraction is called as continuous 

extraction. 

 

V. Chromatography  

The technique used to separate components of a mixture and purify 

them, is called as chromatography   

                                                                   Chromatography 

 

  2 phase  

 

 

 

 

 

 

 

 

 Ex = Liquids   

 

II. 1) Adsorption chromatography  

The chromatography in which various solutes are adsolved to 

the different extent on the stationary phase is called as 

adsorption chromatography 

 

 

 

 

Mobile phase 

Pure solvent or mixture 

of solvent which moves 

over stationary phase is 

called as mobile phase.  

Stationary phase 

The phase which remains 

fixed and which can be in 

solid or liquid state is 

called as stationary phase 
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a)  Column chromatography  

1) In these type, the components are separated over a column, hence  

    the  name is column chromatography  

2) The stationary phase is Alumina, silica gel and the mobile  phase is 

    solvent. 

3) The mixture of various components are dissolved in a solvent 

    which are to separated  

4) In a column, at the end of column firstly glass wool is placed after 

    words stationary phase followed by mixture of compounds & at the 

    last solvent  

5) Suppose  

 

 

 

    

 

 

 

 

Component A         most strongly adsorbed         so it 

lastly comes out the column  

Component B          Intermediate  

Component C Less Strongly adsorbed so it firstly 

                                                           comes out the column  
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b)  Thin layer chromatography  

a) In these type, glass plate is used which is also called as chromplate 

or TLC plate  

b) Here in these case the stationary phase is silica gel or alumina and 

mobile phase is solvent   

c) In these chromatography firstly the mixture of solute is applied on 

the TLC plate in form of small spot 

d) The TLC plate is placed in a mobile phase in jar such that the spot 

is slightly above the mobile phase and the jar is closed.  

e) After sometime the solute gets separated from mixture and are 

adsorbed at different distance over TLC plate. 
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2) Partition chromatography  

a) In these type stationary and mobile phase both are liquid  

b) Stationary phase is Whattmann paper no.1 which contains water (in 

liquid from) trapped on to the paper   

c) Mobile phase is solvent, in these case the mixture of solute is 

applied as a small spot on the stationary phase        Whattmann 

paper.   

d) These paper containing spot is placed in a mobile phase and the 

beaker is closed    

e) Here, the solute are partitioned (separated) between the phases and  

Hence called as Partition chromatography.   

          

      (Rf)Retention Factor = 
𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑜𝑓 𝑠𝑜𝑙𝑢𝑡𝑒 

𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑜𝑓 𝑠𝑜𝑙𝑣𝑒𝑛𝑡 
   

 

    

1)  Rf of A       =  

𝑋

𝑍
 

   Component  Z  

   Y 

2) Rf of B           = 

𝑌

𝑍
 

 Component  Base Line  
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Representation of partition 

chromatography  
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