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Solubility Equilibria

Precipitation reactions are important in industry, medicine, and everyday life. For example, the preparation of many 

essential industrial chemicals such as sodium carbonate (Na2CO3) is based on precipitation reactions. The dissolving 

of tooth enamel, which is mainly made of hydroxyapatite [Ca5(PO4)3OH], in an acidic medium leads to tooth decay. 

Barium sulfate (BaSO4), an insoluble compound that is opaque to X rays, is used to diagnose ailments of the digestive 

tract. Stalactites and stalagmites, which consist of calcium carbonate (CaCO3), are produced by a precipitation 

reaction, and so are many foods, such as fudge.



Solubility Product

Consider a saturated solution of silver chloride that is in contact with solid silver chloride. The solubility equilibrium can 

be represented as,

Silver chloride is an insoluble salt (see Table 4.2). The small amount of solid AgCl that dissolves in water is assumed to

dissociate completely into Ag+ and Cl- ions. We know from Chapter 14 that for heterogeneous reactions the concentration

of the solid is a constant. Thus, we can write the equilibrium constant for the dissolution of AgCl as,

where Ksp is called the solubility product constant or simply the solubility product. In general, the solubility product of 

a compound is the product of the molar concentrations of the constituent ions, each raised to the power of its 

stoichiometric coeffcient in the equilibrium equation.



Because each AgCl unit contains only one Ag+ ion and one Cl- ion, its solubility product expression is particularly simple 

to write. The following cases are more complex:









Molar Solubility and Solubility

There are two other ways to express a substance’s solubility: molar solubility, which is the number of moles of solute in 1 L

of a saturated solution (mol/L), and solubility, which is the number of grams of solute in 1 L of a saturated solution (g/L).

Note that both these expressions refer to the concentration of saturated solutions at some given temperature (usually

25oC).

Both molar solubility and solubility are convenient to use in the laboratory. We can use them to determine Ksp by following

the steps outlined in Figure 16.9(a). Example 16.8 illustrates this procedure.









Common-Ion Effect in Solubility Equilibria




