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Solution properties differ from those of pure solvent
Proportional to molality (concentration) of solute

� Vapor pressure reduction
� Freezing point depression
� Boiling point elevation
� Osmotic pressure 

Osmotic pressure:  Key in BIO 20
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0<-= f,solventf,solutionf TT� T

[ ]soluteK� T ff -=
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K f: “molal freezing point constant”
specific to solvent

Units: °C    
molal

What is molal?

[ ] f,solventf,solutionff TTsoluteK� T -=-=
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Concentration in molality,m:

solvent

solute

m
n

nt (kg)mass solve
te (mol)moles solu

molality,m º=

Independent of solution volume (V varies with T)
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Substitution gives:
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gsolvent, k

solute
fff m

n
KsoluteK� T

molsolute, g/

solute, g
solute MM

m
n =And:
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gsolvent, kolsolute,g/m

solute,g
ff   m MM

m
K � T

Using:
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( ) ( )
mol

g

o
benzene kg

solute g
C

2.86 

benzene kg 0.0100   C97.2
solute g 0.500
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gsolvent, kolsolute,g/m

solute,g
ff   m MM

m
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You will have separate plots!
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