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Vapor pressure depression. 

∆P =χs P0         ∆P   Vapor pressure depression. 

       χs     Mole fraction of solute. 

         P0     Vapor pressure of pure solvent. 
 

 
Boiling-point elevation 

∆T = Kb m     ∆T    Boiling-point elevation (°C or K). 

       Kb   B.P. elevation constant (K·kg·mol
-1

). 

       m     Molality of solute (mol·kg
-1

). 
 

 
Freezing-point depression 

∆T = Kf m     ∆T   Freezing-point depression (°C or K). 

       Kf   F.P. elevation constant (K·kg·mol
-1

). 

       m    Molality of solute (mol·kg
-1

). 
 

 
Osmotic pressure 

π V = n R T       π  Osmotic pressure (atm). 

       V  Volume of solution (L). 

        n  Number of moles of solute (mol). 

      R  Ideal gas constant (0.082 atm·L·mol
-1

·K
-1

). 

      T   Absolute temperature (K). 
 
 
 
Selected Freezing-point depression and Boiling-point elevation constants 
 

 

Compound Kf 

K·kg·mol
-1 

Kb 

K·kg·mol
-1

 

Freezing-point 

(°C) 

Boiling-point 

(°C) 

Water 

Acetic acid 

Benzene 

Acetone 

Carbon tetrachlorine 

Cyclohexane 
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Vapor pressure of water at different temperatures 
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