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Solubility Equilibrium 

The Solubility Product Constant

Ionic compounds differ in their 
solubilities. Most salts of the alkali metals 
are soluble in water. There are many ionic 
compounds that are insoluble. 

*Table on page 561 (Table 18.1)
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Most insoluble salts will actually dissolve 
to some extent in water. They are 
partially soluble. 

Example

AgCl(s) Ag+
(aq) + Cl-(aq)

A very small amount of silver chloride 
actually dissolves in the water. 

We can also write this as an equilibrium 
expression 

Keq = [Ag+] x [Cl-]
[AgCl]

As long as some undissolved AgCl(s) is 
present, the concentration of the AgCl is a 
constant. 

The concentration of AgCl can then be 
combined with the equilibrium constant to 
form a new constant. 

Keq x [AgCl] = [Ag+] x [Cl-] = Ksp

solubility product 
constant

Ksp equals the product of the 
concentrations of the ions each raised 
to a power similar to our Keq equation. 
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Similar to Keq, we get a value with no units. 

The smaller the numerical value of Ksp, the 
lower the solubility of the compound. 
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Example

What is the concentration of lead ions and 
chromate ions in a saturated lead 
chromate solution at 25oC? (Ksp = 1.8 x 
10-14)
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The Common Ion Effect

Looking at the saturated solution from 
the last example problem. 

PbCrO4(s) Pb2+
(aq) + CrO4

2-
(aq)

What do you think would happen if we 
were add some lead nitrate to the 
solution?

The lead ion would increase!

Immediately, the products would be 
greater than Ksp. 

According to Le Chatelier's principle, what 
would happen to the equilibrium?

It would shift to the left!

Lead chromate (PbCrO4) will continue to 
precipitate from the solution until the 
product of [Pb2+] and [CrO4

2-] once again 
equals 1.8 x 10-14.
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In this example, lead is called a common 
ion. 

A common ion is an ion that is found in 
both salts in a solution. 

When a common ion addition lowers the 
solubility of an ionic compound it is called 
the common ion effect. 
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Example

What is the bromide-ion concentration of 
a 1.00-L saturated solution of AgBr to 
which 0.020 mol of AgNO3 is added? The 
Ksp of silver bromide is 5.0 x 10-13.
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If the product of the concentrations of 
two ions in the mixture is greater than  
the solubility product (Ksp) of the 
compound formed from the ions, a 
precipitate will form.

If the product of the concentrations is 
less than Ksp, no precipitate will form.   
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Example

Suppose you have 0.50-L of 0.002M      
Ba(NO3)3 and mix it with 0.50 L of 
0.008M Na2SO4. Calculate if a precipitate 
will form. 
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Try problem on pages 562-565 #17-28
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