SCH4U1

Unit 5 
Solubility Equilibrium

Solubility refers to the amount of a substance that will dissolve in a liquid.

1) Solids Dissolving in Liquids


A (solid)
+
energy
⇌
A (solution)

The tendency towards minimum enthalpy favours reactants. 


(reverse or crystallization)

The tendency towards maximum entropy favours products.


(forward or dissolving)

Therefore at high temperatures, the entropy factor has the greatest influence on the equilibrium state and solubility increases.  The solubility of solids is highest at high temperatures.


I2 (s)
+
6.7 kJ
⇌
I2 (alcohol)

K = 0.84 M


I2 (s)
+
24.3 kJ
⇌
I2 (CCl4)
K = 0.12 M

The more endothermic the reaction, the less soluble the solid is in the liquid.

2) Gases Dissolving in Liquids


X (g)

⇌  
X (aq)   +    energy

The tendency towards minimum enthalpy favours the products.


(forward or dissolving)

The tendency towards maximum entropy favours the reactants.


(reverse or gas formation)

At high temperatures, the entropy factor has the greatest influence on the equilibrium state, so the solubility of gases is lowest at high temperatures.


Solubility Review

1) Predicting Solubility using Solubility Rules



e.g. NaCl



e.g. CaSO4


e.g. PbI2
2) Dissociation Equations



e.g. NaCl



e.g. (NH4)3 PO4
3) Predicting Precipitation Reactions


Word:
 lead (II) nitrate + potassium iodide  

Total Ionic:


Net Ionic:


* if there is no precipitate formed, then there is no reaction

4) Separation Flow Charts

e.g. How would you separate the metallic ions from a solution containing Pb(NO3)2, Sr(NO3)2, Al(NO3)3 and LiNO3?
