


Change in Freezing Point 
Common Applications 

of Freezing Point 
Depression

Propylene glycol

Ethylene glycol



Colligative Properties

ÅThere are four colligativeproperties of solutions :

Colligative properties are properties that depend only on 

the number of solute particles in solution and not on the 

nature of the solute particles.

1-Vapor pressure lowering 

2-Boiling point elevation

3- Freezing point depression

4-Osmotic pressure 



Colligative Properties of Nonelectrolyte Solutions

Vapor-Pressure Lowering P1 = X1 P 1
0

Boiling-Point Elevation DTb = Kb m

Freezing-Point Depression DTf = Kf m

Osmotic Pressure (p) p= MRT
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Bm
AM is the molar mass of the solvent and 

the molality of the solute in mol/kg 
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Boiling point elevation

DTb = Kb m



Freezing Point Depression
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kb=0.52    K/mol

Kf=1.86    K/mol   
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ÅR=8.31             j/k.mol    

ÅTb=373.15       k

ÅҟHvap= 40656  j/mol

ÅMA=0.018         kg / mol                                           

ÅҟHf = 6008    j/mol
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Boiling-Point Elevation



Freezing-Point Depression



Boiling-Point Elevation DTb = i Kb m

Freezing-Point Depression DTf = i Kf m

Osmotic Pressure (p) p= iMRT

Colligative Properties of Electrolyte Solutions
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