
A solvent extraction 

A solvent extraction is an important separation technique for environmental, 

clinical, and industrial laboratories.  

In a simple liquid–liquid extraction the solute partitions between two 

immiscible phases. One phase usually is aqueous and the other phase is an organic 

solvent, such as the pentane used in extracting trihalomethanes from water. 

Because the phases are immiscible they form two layers, with the denser phase on 

the bottom. The solute is initially present in one of the two phases; after the 

extraction it is present in both phases.  

Extraction efficiency—that is, the percentage of solute moving from one 

phase to the other—is determined by the equilibrium constant for the solute’s 

partitioning between the phases and any other reactions involving the solute. 

Examples of other reactions affecting extraction efficiency include acid–base 

reactions and complexation reactions. 

Practice 6 - Calculation of the extraction process
                             1 академический час



 



 

 



 

 

 



 

 

 



 

  

  



 



 

 

 

 



 

 

 



 



 

 

 



 

 



 

 



 

 

 

 

 

 

 

 

 

 

 

 



 

Liquid–Liquid Extraction of a Metal–Ligand Complex 

One important application of liquid–liquid extractions is the selective extraction of metal ions using a ligand. Unfortunately, 

many ligands are not very soluble in water or undergo hydrolysis or oxidation in aqueous solutions. For these reasons the ligand 

is added to the organic solvent instead of the aqueous phase. Figure 7.30 shows the relevant equilibria (and equilibrium constants) 

for the extraction of Mn+ by the ligand HL, including the ligand’s extraction into the aqueous phase (KD,HL), the ligand’s acid 

dissociation reaction (Ka), the formation of the metal–ligand complex (βn), and the complex’s extraction into the organic phase 

(KD,c). 

In coordination chemistry, a ligand[help 1] is an ion or molecule (functional group) that binds to a central metal atom to form a coordination 

complex. 

 



  

 

  

 



 



 Example 7.18 Using Table 7.9, explain how you can separate the metal ions in an aqueous mixture of Cu2+, Cd2+ 

and Ni2+ by extracting with an equal volume of dithizone in CCl4. 

Solution From Table 7.9, a quantitative separation of Cu2+ from Cd2+ and Ni2+ is possible if we acidify the aqueous phase 

to a pH of less than 1. This pH is greater than the minimum pH for extracting Cu2+ and significantly smaller than the 

minimum pH for extracting either Cd2+ or Ni2+ After the extraction is complete, buffering the aqueous phase to 4.0 allows 

us to extract the Cd2+ leaving the Ni2+ in the aqueous phase. 

 

Metal Ion Minimum pH 

Hg2+ -8.7 

Ag+ -1.7 

Cu2+ -0.8 



Bi3+ 0.9 

Zn2+ 2.3 

Cd2+ 3.6 

Co2+ 3.6 

Pb2+ 4.1 

Ni2+ 6.0 

Tl+ 8.7 

 

 

 




