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SOLUBILITY PRODUCT – PRACTICE

1. Write the solubility product expression for each of the following and state the units.
(i)BaSO4 (ii)Al(OH)3 (iii)Ag2CrO4 

2. (a)The solubility of barium hydroxide, Ba(OH)2
  at  250C is 0.240 g dm-3.

(i)Calculate the molar concentration of the saturated aqueous solution.
(ii)If it is assumed that the solute is completely ionised, calculate the hydroxide ion concentration of 
the solution.
(iii)Calculate the pH of saturated aqueous barium hydroxide.

(b)(i)Write an expression for the solubility product of barium hydroxide.
(ii)Using the values obtained in part (a) calculate the value of the solubility product, stating the units.

(c)Bottles containing aqueous barium hydroxide need to be kept firmly stoppered or a white deposit 
forms on the surface.
(i)What is this white substance?
(ii)Explain,  with the aid of an equation, how it is formed.

(d)Barium atoms are opaque to X-rays as a consequence of the large number of electrons they  
contain.  Before an X-ray examination is carried out,  patients with digestive tract  problems are  
sometimes given a “barium meal”, consisting of a suspension of barium sulphate in water. Soluble 
barium salts  are  highly  poisonous.  Most  salts  of  barium with  polyvalent  anions  (e.g.  sulphate,  
carbonate and phosphate(V)) are not very soluble, as shown by their solubility products:

      Ksp  ( BaSO4) = 1.3 x 10 -10 mol2 dm-6

      Ksp  ( BaCO3) = 5.5 x 10 -10 mol2 dm-6

(i)Calculate the concentration of barium ions in a saturated solution of barium sulphate.
(ii)Barium carbonate is much more poisonous than barium sulphate when ingested by mouth.  Briefly 
suggest a reason why this is so ?

[(a)(i) : 1.40 x 10-3 mol dm-3,   (a)(ii) 2.81 x 10-3  mol dm-3 , (a)(iii) pH = 11.4,  (b)(ii) 1.10 x 10-8 mol3dm-9 , (d)(i) 
1.14 x10-5 mol dm-3  ]

3. (a)An excess of solid calcium hydroxide is shaken in 0.010 mol dm-3  sodium hydroxide to reach  
equilibrium and then filtered. 25.0 cm3 of the filtered solution is required to neutralise 20.0 cm3  of  
0.0500 mol dm-3 hydrochloric acid.
(i)Calculate the total hydroxide ion concentration in mol dm-3 in the solution.
(ii)Calculate the concentration of hydroxide ions which is associated with the calcium ions.
(iii)Calculate the concentration of calcium ions in mol dm-3 in the solution.

(b)(i)Give the expression for the solubility product of calcium hydroxide.
(ii)Use the values obtained in (a) to calculate the solubility product of calcium hydroxide, stating the 
units.

[(a)(i) 0.0400 mol dm-3 , (a)(ii) 0.0300 mol dm-3 (a)(iii) 0.0150 mol dm-3  (b)(ii) 2.4 x 10-5  mol3 dm-9  ]
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4. (a)A solution  A  is  saturated  with  both  calcium hydroxide  and  calcium sulphate.  Both  are  only  
sparingly soluble.
(i)The pH of the solution A is 12.3. Calculate the hydroxide ion concentration in mol dm-3.

(b)(i)Write an expression for the solubility product, Ksp of calcium hydroxide.
(ii)The numerical  value of  the solubility product  of  calcium hydroxide is 4.0x 10 -5.  Calculate the  
concentration, in mol dm-3, of calcium ions in solution A.

(c)(i)Write an expression for the solubility product, Ksp, of calcium sulphate.
(ii)The numerical value for the solubility product of calcium sulphate is 2.5 x 10-5. What is the molar 
concentration of sulphate ions in solution A.
(iii)The  concentration  of  sulphate  ions  in  solution  A  is  less  than  5.0  x10-3 mol  dm-3,  i.e.  the  
square root of the Ksp value of calcium sulphate. Explain why this is so.

[ (a)(i) 0.0200 mol dm-3 , (b)(ii) 0.101 mol dm-3 , (c)(ii) 2.49 x 10-4 mol dm-3 ]

5. The solubility product of magnesium hydroxide is 1.1 x 10 -11mol3 dm-9 Calculate the solubility of  
magnesium hydroxide at 250C  in:
(a) Water (b) 0.100 mol dm-3 sodium hydroxide (c) 0.0100 mol dm-3 magnesium chloride

[1.40 x 10-4 mol dm-3,  1.10 x 10-9 mol dm-3,  1.66 x 10-5 mol dm-3  ]

6. A weak monobasic acid HA has a dissociation constant, Ka, of 1 x 10-5 mol dm-3. The unionised acid 
molecules are blue, and the anions are yellow.
(a) Calculate the pH at which a solution containing HA molecules and A- ions is green, i.e. mid-way 
between blue and yellow. Give your reasoning.

(b) To the solution of HA of pH 5, sufficient iron(III) salt was added to make a solution  0.0100 mol 
dm-3 in Fe3+

(aq) ions.
(i)Calculate the minimum concentration of OH-

(aq) ions necessary to cause precipitation of iron(III)  
hydroxide from a solution which is 0.0100 mol dm-3 Fe(III)  ions.
(ii)Hence, deduce whether a precipitate of iron(III) hydroxide is formed in the experiment described.
(Given Ksp of iron(III) hydroxide at the temperature of the experiment = 8 x 10-38 mol4 dm-12. 

[ (a) 5.00, (b)(i) 2.00 x 10-12 mol dm-3 ]

7. A student on a field trip investigates some disused lead workings which have been flooded for some 
time. The presence of lead(II) ions in the water is to be demonstrated by precipitating yellow lead(II) 
iodide.
(a)Write an expression for the solubility product, Ksp, of lead(II) iodide.

(b)The solubility of lead(II) iodide in water at 15oC is 0.46 g dm-3. For a saturated solution of lead(II) 
iodine at 150C, calculate the value of the Ksp of lead(II) iodide, stating the units.

(c)If equal volumes of the water from the flooded lead workings and    4 x 10 -3 mol dm-3 potassium 
iodide are mixed, calculate the minimum concentration, in mol dm-3 of lead(II) ions which might be 
detected in the flood water. 

[ (b) 3.97 x 10-9 mol3 dm-9, (c) 1.99 x 10-3 mol dm-3]
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