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IONIC EQULIBRIUM – PRACTICE
1. Classify the substances in the following equations as either acid or base according to Bronsted-Lowry’s 
definition.

(a)  HCO3
-(aq)     +      HCl(aq)  →     H2CO3 (aq)    +    Cl-(aq)

(b)  NaH(aq)         +      H2O(l)   →     NaOH(aq)   +     H2 (g)

2.  Which one of following substances acts as Lewis acids in the following the reactions.

(a)  BF3    +       F-     → BF4
- (b)  Cl-      +       AlCl3   → AlCl4-

3.  Give the formulae of the conjugate acids for the following bases.

(a)  OH- (b) C6H5NH2 (c) C2H5O-

4. The table below list the Kb values for three bases.

Base Kb/ mol dm-3

NH3 1.8 x 10-5

CH3COO- 5.6 x 10-10

NO2
- 2.2 x 10-11

(a)  Calculate the pKb for the bases.

(b)  Arrange the bases in order of increasing strength.

5.  The acid dissociation constants K1 and K2 for ethanedioic acid, H2C2O4 are 5.60  x 10-2 and 5.20 x 10-5 mol 
dm-3. Write balanced equations to represent each stage in the dissociation of ethanedioic acid, assign their 
respective dissociate constants and explain your answer.

6.  Calculate the H+ concentration of an aqueous solution of an acid, HA of concentration 0.250 mol dm-3 
Given Ka = 1.0 x 10-10 mol dm-3                                                                                 [ 5.00 x 10 -6 mol dm-3 ]

7. Calculate the OH- concentration of an aqueous solution of ammonia of concentration 0.500 mol dm-3. 
Hence deduce the pH of the solution. 
Given Ka  for NH4

+ ions = 5.56 x 10-10 mol dm-3,   Kw = 1.0 x 10-14  mol2 dm-6                                     
[3.00 x10-3  mol dm-3 , 11.5]

8(a) What do you understand by the Bronsted-Lowry theory of acids and bases ?

(b) For each of the following reactions in C and D:

C. NH3  +   H2O   NH4
+  +   OH-   ;  Kc  = 1.8 x10-5 mol dm-3

D. C6H5O-   +  CH3CO2H  C6H5OH  + CH3CO2
- ; Kc = 1.3 x106 mol dm-3

(i) Identify the two acids and the two bases present

(ii) Suggest, with reason, which ion or molecule is the stronger acid , and which the stronger base

(c) (i) The pH of a 0.1 mol dm-3 solution of CH3CO2H is 2.4, whereas the pH of a 0.1 mol dm-3 solution of HCl 
is 1.0.  Calculate the ratio of hydrogen ion concentration in these two solutions.
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(ii) When 100 cm3 of 0.1 mol dm-3  CH3CO2H is reacted with an excess of zinc powder, the same volume of 
hydrogen is evolved as when 100 cm3 of 0.1 mol dm-3 HCl is used. Calculate the volume of hydrogen gas 
evolved at r.t.p. and explain why both acids produce the same volume of hydrogen gas. [120 cm3]

(iii) Given that the pKa of the ammonium ion, NH4
+, is 9.25 at 25oC, find the pH of an aqueous solution of 

ammonia of concentration 0.100 mol dm-3                                                                        [ pH 11.2 ]

9. (a)  Apple juice has a  pH of 3.5.  Calculate the [H+] of the apple juice.

Apple juice can  be titrated with standard alkali.  A 25.0 cm3 sample of apple juice was exactly neutralised by 
27.5 cm3 of 0.100 mol dm-3 NaOH using phenolphthalein indicator.

(b) Assuming that apple juice contains a single acid which is monobasic, calculate [ acid ] in the juice.

(c)  (i) How can you explain the difference between the two answers in (a) and (b)         

      (ii) Calculate the degree of ionisation and the acid dissociation constant.

[(a) 3.16 x 10-4 mol dm-3; (b) 0.110 mol dm-3 ; (c) 0.00287 ; 9.11 x 10-7 mol dm-3 ]

10. (a) Write an equation for the dissociation of ethanoic acid in aqueous solution.

(b) The dissociation constant Ka for ethanoic acid as 1.8 x 10-5 mol dm-3 at 25oC. Calculate the pH of 0.100 
mol dm-3 ethanoic acid.             [2.87]

(c)A solution which contains only sodium ethanoate in 0.050 mol dm-3 concentration has a pH of about 9.

(i) Write an equation involving the ethanoate ion which explains why the pH of the solution is above 7.

(ii) Write an expression for the base dissociation constant Kb for the ethanoate ions.

(iii) Calculate the value of Kb for ethanoate ions. [5.56 x 10-10  mol dm-3]

(iv) Use the value of Kb to calculate the pH of 0.500 mol dm-3  sodium ethanoate. [9.22 ]

11.  Interpret each of the following observations as fully as you can.

(a) The ionic product of water increases as the temperature increases.

(b) The pH of pure water  is 7.0 at 250C  and less than 7.0 at higher temperatures.

(c)  Why the pH of 1.0 x 10-8 mol dm-3 of HCl is 6.96  and not 8.00.

(d) The pH of 1.00 mol dm-3  aqueous ammonia decreases when ammonium chloride is added.
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