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Unit 16. Neutralization 

  
HKDSE Syllabus 

d. Salts and neutralization 

 

Students should learn 

  bases as chemical opposites of acids 

  neutralisation as the reaction between acid and base/alkali to form water and salt only 

  exothermic nature of neutralisation 

  preparation of soluble and insoluble salts 

  naming of common salts 

  applications of neutralisation 

 

Students should be able to 

  write chemical and ionic equations for neutralisation 

  state the general rules of solubility for common salts in water 

  describe the techniques used in the preparation, separation and purification of soluble and insoluble salts 

  suggest a method for preparing a particular salt 

  name the common salts formed from the reaction of acids and alkalis 

  explain some applications of neutralisation 
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A. Neutralization 

Neutralization is the combination of ________ ions and ________ ions (or ________ ions) 

to form water molecules. In the process, a salt is formed. 

 

Acid + Base   ___________  +  ____________ 

 

Soluble Base (                ) 

Hydrochloric acid reacts with sodium hydroxide. 

(i) Write a full equation (with state symbols) for the reaction. 

___________________________________________________________________________ 

(ii) Hence, write an ionic equation. 

___________________________________________________________________________ 

 

   Insoluble Base 

1) Sulphuric acid reacts with copper (II) oxide. 

(i) Write a full equation (with state symbols) for the reaction. 

___________________________________________________________________________ 

(ii) Hence, write an ionic equation. 

___________________________________________________________________________ 

 

2) Hydrochloric acid reacts with ammonia water. 

(i) Write a chemical equation for the reaction. 

___________________________________________________________________________ 

(ii) What ions are combined to form water molecules? 

___________________________________________________________________________ 
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B. Heat of Neutralization 

Experiment : Adding 25cm3 1M HCl to 25cm3 1M NaOH 

Observation : There is a temperature rise  [ Neutralization is _______________________.] 

Find the temperature rise in each case with respect to the above experiment. 

Acid Alkali Mole of H+ Mole of OH- Final vol Temp. rise 

25cm3 1M HCl 25cm3 1M NaOH     

50cm3 1M HCl 50cm3 1M NaOH     

25cm3 2M HCl 25cm3 2M NaOH     

50cm3 2M HCl 50cm3 2M NaOH     

25cm3 1M H2SO4 25cm3 2M NaOH     

25cm3 1M H2SO4 25cm3 1M NaOH     

 

Conclusion : Temperature rise depends on the ___________________ and the total _______ of the solution. 

 

C. Formation of Salts 

 Sodium hydroxide Potassium hydroxide Calcium hydroxide Aqueous ammonia 

Hydrochloric acid     

Sulphuric acid     

Nitric acid     

Ethanoic acid     

 

A SALT is a compound formed when the i______________ _______________ atoms of an acid are 

partly or completely replaced by __________ ion or NH4
+. 

 

D. Deliquescent and hygroscopic substances 

(i) Deliquescent substances 

- Solids that absorb too much water from air that they dissolve in water to form a solution. 

- Examples (solid) : solid NaOH, CaCl2, MgCl2, KOH etc. 

(ii) Hygroscopic substances 

- Substances that absorb water vapour from air 

- Examples (solid) : CaO, NaNO3, NaCl 
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E. Preparation of Salts 

Soluble Insoluble 

1. All common K+, Na+ and NH4
+ salts.  

2. All NO3
-. 

3. All HCO3
-. 

4. All Cl-, Br- and I- except AgX and *PbX2 (where X = Cl, Br or I) 

5. All SO4
2- except. BaSO4 and PbSO4 

(CaSO4 is sparingly soluble) 

6. K2CO3, Na2CO3 and (NH4)2CO3. All other common CO3
2-. 

7. KOH and NaOH 

(calcium hydroxide is slightly soluble) 
All other common metal hydroxides. 

*PbCl2 is insoluble in cold water but fairly soluble in hot water. 

 

Determine which of the following salts is/are soluble or insoluble : 

(NH4)2CO3 Cu(NO3)2 BaCl2 BaSO4 

PbCl2 MgCO3 K2CO3 Li2SO4 

 

 Insoluble Salts 

-   Describe the procedures in preparing lead(II) sulphate (PbSO4). 

 

 

 

 

                 

(1) Mixing two solutions : 

equation :  __________________________________________________ 

ionic equation :________________________________________________ 

(2) The reaction is called _____________________________. 

(3) The precipitate (PbSO4) is then separated by _________________________. 

(4) The solid is washed by ______________________________ to remove any soluble 

impurities and is then dried by __________________________. 

What is the problem if PbSO4 is prepared by adding Pb(OH)2 to H2SO4? 

____________________________________________________________________________

____________________________________________________________________________ 
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 Soluble Salts (Steps: 1. Pure ___ Solution  2. C__________3. Filtration and drying) 

Preparation of zinc sulphate : 

(a) Adding a metal to a diluted acid : 

equation :_____________________________________________________________________ 

(b) Adding a metal oxide to a diluted acid : 

equation :_____________________________________________________________________ 

(c) Adding a metal carbonate to a diluted acid : 

equation :_____________________________________________________________________ 

    

   For purification purpose, which should be used in excess, the acid or the metal / metal oxide / metal 

carbonate? 

 

 

 

 

 

   Purification process 

(1) Remove the excess metal / metal oxide / metal carbonate by ______________________. 

(2) The filtrate is then heated to give a concentrated solution and left to cool. This method to obtain 

crystals (ZnSO4) is called _______________________________. 

(3) The crystals are then washed with a little ____________ distilled water and then dried. 

 

Questions 

1. Suggest what you would use to prepare 

(a) Silver bromide 

equation : ____________________________________________________________________ 

(b) Magnesium bromide 

equation : ____________________________________________________________________ 

 

2. On each of the following cases judge whether the equation represents a practical way of preparing 

the salt highlighted : 

(a) CaCO3 (s) + H2SO4(aq)  CaSO4 (s) + CO2 (g) + H2O(l) 

(b) ZnCl2 (aq) + Na2SO4(aq)  ZnSO4 (aq) + 2NaCl (aq)  

(c) MgCO3 (s) + 2HNO3 (aq)  Mg(NO3)2 (aq) + CO2 (g) + H2O(l) 

(d) PbSO4 (s) + 2NaCl(aq)  PbCl2 (s) + Na2SO4 (aq) 



HKDSE        Topic 4 Acids and Bases          Unit 16 Neutralization 

RS Education 2020                                www.dse.video                                    Ron Lam 6 

F. Application of Neutralization 

(1) Production of fertilizers 

- Ammonium nitrate : _____________________________________________________________ 

- Ammonium sulphate : ____________________________________________________________ 

*Nitrogen is required to produce ______________________ in plant. 

 

(2) Soil pH 

- Most plants grow well in soil which has a pH near 7. 

  The main cause of acidity of soil : ________________________________ 

  Neutralizing the acidity of soil (Liming of soil) :  

 _____________________(石灰石) :___________________________ 

 _____________________(生灰石) :___________________________ 

 _____________________(熟灰石) :___________________________ 

 

- If the soil is too alkaline, acidic fertilizers can be added (                   ). 

 

(3) Industrial waste disposal  

- Liquid wastes from electroplating and dyeing industries are always ______________________. 

- Na2CO3 or Ca(OH)2 can be added to the liquid wastes before disposal. 

 

(4) Medicinal use of anti-acids 

- Milk of magnesia contains ______________________________ (soluble / insoluble in water) as 

active ingredients which neutralize excess acids in stomach. 

equation : ____________________________________________________________________ 

- Sometimes ___________________________ (石灰水) is used. 

 

(5) Treatment of insect stings 

- Bee stings are acidic / alkaline.  

 Wash the wound with ____________________. 

- Wasp stings are acidic / alkaline.  

 Wash the wound with ____________________. 
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MC 

1. A solution of critic acid in water has a pH of 3. Which of the following substances can be added to the 

citric acid to increase the pH? 

(1) Calcium carbonate 

(2) Sodium chloride 

(3) Dilute hydrochloric acid 

(4) Ammonia solution 

A. (1) and (2) only. 

B. (1) and (4) only. 

C. (2) and (3) only. 

D. (3) and (4) only. 

 

2. Which of the following always happens when an acid is neutralized by an alkali? 

A. A soluble salt is produced. 

B. Effervescence occurs. 

C. Heat production. 

D. The resultant solution becomes neutral. 

 

3. When zinc is added to an aqueous solution of sodium hydrogensulphate, 

A. a gas is evolved. 

B. a precipitate is formed. 

C. pH of the solution decreases. 

D. there is no reaction. 

 

4. Which of the following can neutralize ammonia solution? 

A. Carbon monoxide 

B. Potassium sulphate 

C. Sodium carbonate 

D. Carbon dioxide 

 

5. Which of the following is the best way to prepare calcium sulphate? 

A. Adding calcium to water. 

B. Adding calcium to excess sulphuric acid. 

C. Adding calcium nitrate solution to sodium sulphate solution. 

D. Adding calcium carbonate to excess sulphuric acid. 
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6. Which of the following substances dissolves in both dilute hydrochloric acid and sodium hydroxide 

solution? 

A. Cu(OH)2      B. Fe(OH)2      C. Fe(OH)3      D. Zn(OH)2      

 

7. Which of the following substances is NOT an acid salt? 

A. KHSO2      B. Na2HPO4      C. CH3COONa      D.NaHCO3 

 

8. Which of the following will be observed when iron (III) hydroxide is added to dilute hydrochloric acid 

in a test tube? 

A. A green solution forms. 

B. A yellow solution forms. 

C. A green solution forms and colourless gas evolves. 

D. A yellow solution forms and colourless gas evolves. 

 

9. Which of the following combinations is INCORRECT? 

         Salt               Parent acid 

A. Calcium phosphate       Phosphoric acid 

B. Copper(I) carbonate      Carbonic acid 

C. Iron(II) sulphate         Sulphuric acid 

D. Sodium nitrite           Nitric acid 

 

10. Which of the following salt can be directly prepared by reacting a metal with a dilute acid? 

A. Calcium sulphate      B. Copper(II) chloride     C. Iron (III) sulphate     D. Lead (II) nitrite 

 

11. Which of the following pairs of substances will give a gas when mixed and heated? 

A. Cu(s) and HCl(aq) 

B. FeSO4(aq) and NaOH(aq) 

C. NH4Cl(s) and Ca(OH)2(s) 

D. AgNO3(aq) and HCl(aq) 

 

12. Which of the following reagents form(s) a white precipitate with lead (II) nitrate solution? 

(1) Potassium carbonate solution 

(2) Dilute hydrochloric acid 

(3) Sodium sulphate solution 

A. (3) only.     B. (1) and (2) only.     C. (2) and (3) only.     D. (1) ,(2) and (3) 
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13.  Which of the following salts can be prepared directly by reacting a metal with a dilute acid? 

 

A Calcium sulphate   B Magnesium chloride    C Lead(II) sulphate   D Silver chloride  

  

14.  Hydrochloric acid is NOT used to prepare carbon dioxide from lead(II) carbonate because 

A the reaction is explosive. 

B hydrochloric acid is an oxidizing agent. 

C an insoluble layer is formed which stops further reaction. 

D side-products of the reaction are highly toxic. 

  

15.  Which of the following methods can be used to obtain large crystals of hydrated nickel(II) sulphate from 

a saturated solution of nickel(II) sulphate? 

A Evaporation     B Filtration    C Crystallization    D Distillation 

  

16.  Which processes are involved in the preparation of copper(II) chloride crystals from dilute hydrochloric 

acid and excess copper(II) oxide? 

A Decomposition, followed by filtration 

B Decomposition, followed by crystallization and oxidation 

C Neutralization, followed by filtration and crystallization 

D Neutralization, followed by decomposition and evaporation  

  

17.  Which of the following is the best way to produce calcium sulphate? 

A Adding calcium to zinc sulphate solution 

B Adding calcium chloride solution to copper(II) sulphate solution 

C Adding calcium oxide to dilute sulphuric acid 

D Adding calcium carbonate to dilute sulphuric acid 

  

18.  Which of the following reaction sequences is the most suitable for preparing magnesium carbonate from 

magnesium? 
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