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Separation of Coal Tar Fractions by Solvent Extraction—
Extractant/Solvent Separation by Secondary Extraction— 
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(Received: August 3, 2004)

Solvent extraction was applied to the separation of tar light oil and absorption oil, and 
solvent recovery in the separation of these coal tar fractions by extraction with secondary 
oil solvent. The liquid-liquid equilibria were measured with various combinations of oil and 
aqueous methanol phases that occur throughout the whole extraction process. Based on the 
equilibrium results, a process separating absorption oil and tar light oil simultaneously with a 
single aqueous solvent is suggested, in which the two feed oils also act as secondary 
solvents for mutual separation. In the separation of feed oils by aqueous methanol solution 
as solvent, nitrogen heterocyclic compounds in the absorption oil and the tar light oil were 
extracted preferentially to other compounds including homocyclic hydrocarbons and 
oxygen heterocyclic compounds. In the solvent recovery in the separation of absorption oil, 
the aqueous extract phase containing aqueous solvent and extractants was separated by tar 
light oil as secondary oil solvent. In the solvent recovery in the separation of tar light oil, the 
aqueous extract phase was separated by absorption oil as the secondary oil solvent. The 
distribution coefficients were not affected by the type of oil phase of coal tar fraction and 
by the presence of the extractants in the aqueous phase. The distribution coefficients in all 
cases of oil phases of absorption oil and tar light oil could be classified into three groups: 
monocyclic nitrogen compounds, bicyclic nitrogen compounds, and other compounds 
including hydrocarbons and oxygen compounds. By integrating the two separation 
processes of absorption oil and tar light oil into one process separating both coal tar 
fractions simultaneously with a single aqueous solvent, several extractors and solvents 



required in the two separate processes can be eliminated.
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