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• Solvent extraction technique is a part of analytical chemistry and has been 
recognized as an excellent separation technique because of its ease, 
simplicity, speed and wide scope

• Solvent extraction is a process in which compounds are separated based on 
their relative solubility.

• Solvent extraction, also called liquid – liquid extraction, can be used to 
separate a substance from a solution by extraction into another solvent. It 
can be used either to recover a valuable substance from the original 
solution, or to purify the original solvent by removing an unwanted 
component.

• The extraction can be applied to liquids (liquid–liquid extraction, LLE), to 
solid samples (liquid–solid extraction, LSE), to gas samples, and to semi 
solid samples

Solvent extraction…………



1. Periodical or batch extraction: 
• It consists of extracting the solute from one immiscible layer in to other by shaking the 

two layers until the equilibrium reached.
• It is commonly carried out in chemical laboratories using separating funnel

2. Continuous extraction: 
• Continuous flow of immiscible solvent through the solution or a continuous 

countercurrent flow of both phases
• It consists of distilling the extracting solvent from a boiler flask and condensing it 

and passing it continuously through the solution being extracted 



3. Countercurrent extraction: 

• It is used for the fractionation purposes.

• The separation is based on the density difference between the fluids in 
contact

The choice of method to be employed will depend upon the value of distribution ratio of the 
solute of interest.

Uses: 





Types of extraction

• Liquid–liquid extraction.

• Solid-phase extraction.

• Acid-base extraction.

• Supercritical fluid extraction.

• Ultrasound-assisted extraction.

• Heat reflux extraction.

• Mechanochemical-assisted extraction.

• Microwave-assisted extraction.



Liquid–liquid extraction.

• The basic procedure for performing a liquid-liquid extraction is to take 
two immiscible phases, one of which is usually water and the other of 
which is usually an organic solvent. The two phases are put into a 
device called a separatory funnel, and compounds in the system will 
distribute between the two phases.



• There are two terms used for describing this
distribution, one of which is called the distribution
coefficient Kd, the other of which is called the
partition coefficient.

• The distribution coefficient is the ratio of the
concentration of solute in the organic phase over the
concentration of solute in the aqueous phase (the V-
terms are the volume of the phases). This is
essentially an equilibration process whereby we start
with the solute in the aqueous phase and allow it to
distribute into the organic phase.

• The distribution coefficient represents the equilibrium
constant for this process



Distribution coefficient "K"

• This ratio is the distribution coefficient, KD or partition coefficient.
(solvent1 and solvent2 are immiscible liquids), Solvent 2=Organic layer and Solvent 1= Aq
layer

• When shaken, with two immiscible solvents, the compound will distribute itself between 
the two solvents. Normally one solvent is water and the other solvent is a water-immiscible 
organic solvent. 

• Most organic compounds are more soluble in organic solvents, while some organic 
compounds are more soluble in water. 

• At a certain temperature, the ratio of concentrations of a solute in each solvent is always 
constant.

















Solid-Phase extraction……

• Solid phase extraction (SPE) is a more rapid, modern alternative to liquid-liquid
extraction.

• SPE is the process by which compounds that are dissolved or suspended in a
liquid mixture are separated from other compounds in the mixture according to
their physical and chemical properties.

• SPE is based on the principle that the components of interest are retained on a
special sorbent

• Solid-phase extraction (SPE) is a sample preparation technique routinely used in
analytical laboratories for the extraction of analytes from a complex matrix.

• The advantage of solid-phase synthesis is that the products can be isolated easily
since all the intermediates are immobilized on polystyrene. Thus, the products
can be purified by filtration and washing.



Acid Base Extraction…..

• Acid/base extraction is a process that allows the separation of organic acids,
organic bases, and organic neutral compounds (not an acid or base) from each
other based on the solubility differences of the organic acid (or base) and its
conjugate base (or conjugate acid).

• Extraction is a particularly useful means of separating organic compounds if one
compound in the mixture can be chemically converted to an ionic form.

• The ionic form is soluble in an aqueous layer and can be extracted into it. Other,
non-ionic organic compounds in the mixture will remain dissolved in the organic
solvent layer.

• Separation of the two layers results in the separation of the two compounds.

• The objective of this exercise is to separate a two-component mixture using
extraction techniques and then to identify the isolated components by
determining their melting points.



Examples………..
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