
Solubility

Although solubility is not a colligative property—since it 
depends on the identity of the solute—it can sometimes 
be estimated using similar principles.
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Solubility of a solid solute 𝐵 in a liquid solvent 𝐴
(assuming ideal solution behavior)

Can not predict different solubilities in different solvents 
(no solvent properties in the equation)



Solubility – Not a Colligative property  

T* is the freezing temperature of the solute.

Individual curves are labelled with the value of ∆fusH/RT*.



Calculate the ideal solubility of naphthalene in benzene at 20 °C by noting that the 
enthalpy of fusion of naphthalene is 18.80 kJmol−1 and its melting point is 354 K. 
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Osmosis

Osmosis is the movement of a 
solvent (usually water) across a 
semipermeable membrane from a 
region of lower solute 
concentration to a region of higher 
solute concentration.



Osmosis

h

The pressure that must be 
applied to the solution to stop 
the influx of solvent
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Osmosis

the total volume of the solvent

nB/V is the molar concentration of the solute B, [B]

Valid only for ideal solutions

Assumes ideal behavior of solute particles in solution

Osmotic pressure

concentration of solute



LAW - Don't Drink the Sea, Matey!

classroom-to-real-world



Using your knowledge of osmosis, explain:
1. What happened to Salty Sam’s cells after 

drinking sea water?
2. Why didn’t drinking all that water actually 

help?
3. What should he have done instead (besides 

not becoming a pirate)?

LAW - Don't Drink the Sea, Matey!

classroom-to-real-world



Osmotic virial expansion

An extension of the ideal osmotic pressure equation
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Osmotic virial expansion

An extension of the ideal osmotic pressure equation

osmotic pressure 
predicted by the ideal 
solution model

c = concentration of solute particles

B2,B3, B4,… are the second, third, fourth, etc., osmotic virial coefficients



Focus 5: Simple mixtures

TD description of mixtures

Properties of solutions

Phase diagrams of binary systems

Phase diagrams of ternary systems

Thermodynamic activity



Vapor pressure diagrams – Binary Mixtures of Liquids
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At some fixed temperature

various values of pA*/pB*

Total Vapor Pressure vs XA
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Individual curves are labeled with the value of pA*/pB* 

Total Vapor Pressure vs YA


