
Topic 2:  
Acids, Base and Salts 

 

Substances can be classed as being acidic, alkaline or neutral in terms of 
the pH scale. 

 Substances with a pH of 7 are neutral. 

 Substances with a pH of less than 7 are acids. 

 Substances with a pH of more than 7 are alkalis. 

 Substances with a pH value close to neutral are weak acids and alkalis 

 Substances with a pH value far away from neutral are strong acids and alkalis 
 
Universal indicator and a matching colour chart can be used find the pH of solutions. 
Approximate colours and pH values are given below 
 

Colour Red Orange Yellow Green Blue Navy blue Purple 

pH 0 - 2 3 - 4 5 - 6 7 8 - 9 10 - 11 13 - 14 

Type of 
substance 

Strong 
acid 

 Weak 
acid 

Neutral Weak 
alkali 

 Strong 
alkali 

 

Acids will react with metals, bases/alkalis and carbonates to form salts. When a 
base/alkali or carbonate reacts, it neutralises the acid. This type of reaction is known as 
neutralisation.  
 
Only metal elements that are above hydrogen in the reactivity series (see topic 3 
notes) will react with acid, so metals such as copper and silver will not react with dilute 
acids. When a metal and acid react, a metal salt and hydrogen gas are produced.  The 
more reactive a metal is, the more vigorously it will react with the acid. 
 
 
Metal + Acid  Salt + Hydrogen 
 
Bases are metal oxides or hydroxides. A soluble base (one that dissolves in water) is 
known as an alkali. The reaction is exothermic - it produces heat. The reaction produces 
a salt solution. No fizzing is observed as no gas is made.  
 
 
 
 
Base + Acid  Salt + Water 
 
Carbonates will also react with acids, producing a salt, water and carbon dioxide gas. The 
reaction is exothermic and effervescence (fizzing) is observed.  
 
 
 
 
 
Carbonate + Acid  Salt + Water + Carbon dioxide 
 
The chemical test for carbon dioxide is to pass the gas through limewater- the clear 
solution turns milky. 
 



The particular salt produced in a reaction depends on the reactants that have been used. 
Salts have two parts to the name: 
 
The first part is usually a metal and is the same as the metal in the base/alkali, carbonate 
or the metal that was used.  
 
The second part of the name depends on the acid;  

- sulphuric acid makes a sulphate 
- nitric acid makes a nitrate 
- hydrochloric acid makes a chloride 
- ethanoic acid makes an ethanoate 

 
Writing word equations 
 
1. look at the acid used and work out the ‘surname’ of the salt 
2. look at the what is reacting with the acid; the first part of the salt’s name is the same 
3. work out if the acid is reacting with a metal, base or carbonate, and so work out what 

other    products are made 
 
Eg1  sodium hydroxide + hydrochloric acid  ? 
 
1. hydrochloric acid will make a chloride 
2. sodium hydroxide will make sodium chloride 
3. sodium hydroxide is a base, (ends in oxide) so along with the salt, water will be made 
 

 
sodium hydroxide + hydrochloric acid  sodium chloride + water 

                     (base)             (acid)                 (salt)      (water) 
 
 
 
Eg2  copper carbonate + sulphuric acid  ? 
 
1. sulphuric acid will make a sulphate 
2. copper carbonate will make copper suphate 
3. copper carbonate is a carbonate so water and carbon dioxide will also be made 
 
 

copper carbonate + sulphuric acid  copper sulphate + water + carbon dioxide 
       (carbonate)                   (acid)                      (salt)               (water)    (carbon dioxide) 
 
 
 
Eg3  magnesium + nitric acid  ?  
 
1. nitric acid will make a nitrate 
2. magnesium will make magnesium nitrate 
3. magnesium is a metal, so along with the salt, hydrogen will be made 
 

 
magnesium + nitric acid  magnesium nitrate + hydrogen 

                             (metal)              (acid)  (salt)              (hydrogen) 

Test for sulphate ions: 
 

Add barium chloride solution. If 
sulphate ions are present (SO4

2-) then 
a white precipitate forms.  

 
Ionic Equation: 

Ba2+
(aq) + SO4

2-
(aq)   BaSO4 (s) 



Method for preparing crystals of a soluble salt from the reaction of insoluble 
metals/bases/carbonates/ and dilute acids  
 
Stage 1 

 Excess metal/base/carbonate is added to the dilute acid to ensure that all of the acid 
has reacted and is used up. 

 Gently heating the mixture and stirring continuously will assist the reaction.  
 
Stage 2 

 The excess (unreacted) metal/base/carbonate is removed by the process of 
filtration, using a filter funnel and filter paper. 

 
Stage 3 

 Salt crystals are obtained from the solution by the process of evaporation. 

 The filtered solution is placed into an evaporating basin and left (near a window) at 
room temperature. The water evaporates, and crystals of the salt are formed in the 
evaporating basin. 

 Sometimes extra heating may be needed in order to obtain the salt crystals from the 
solution. Approximately 1/3 of the solution is evaporated using the Bunsen burner 
only, before allowing the remaining solution to naturally evaporate to dryness. 

 
Acids, Alkalis and Neutralisation  

 

When atoms or groups of atoms lose or gain electrons, charged particles called ions are 

formed. Ions can be either positively or negatively charged. 

When acids dissolve in water they produce hydrogen ions, H+. For example, looking at 

hydrochloric acid: 

 

HCl(aq) → H+
(aq) + Cl-(aq) 

 

Remember that (aq) means the substance is in solution. 



When alkalis dissolve in water they produce hydroxide ions, OH-. For example, looking at 

sodium hydroxide: 

 

NaOH(aq) → Na+
(aq) + OH-

(aq) 

 

Higher Tier: 

 

When the H+ ions from an acid react with the OH- ions from an alkali, a neutralisation 

reaction occurs to form water. This is the equation for the reaction: 

 

H+
(aq) + OH-

(aq) → H2O(l) 

 

If you look at the equations above for sodium hydroxide and hydrochloric acid, you will see 

that there are Na+ ions and Cl- ions left over. These form sodium chloride, NaCl. 

 

 

 

Titrations 

 

This is a method to prepare solutions of soluble salts and to determine relative 
concentrations of solutions of acids/alkalis. You can find out the number of moles (see year 
10 chemical calculations notes) that react together in solutions using this technique.  
 
In titration experiments, you use a burette to add one solution to another.  
You need a way to decide when the reaction is complete – this is known as the end point of 
the reaction. Indicators are used to determine end points in acid/alkali titrations. 
 

 
The key apparatus needed includes: 
 

 pipette to accurately measure a certain volume of acid or alkali 

 pipette filler to use the pipette safely 

 conical flask to contain the liquid from the pipette 

 burette to add small, measured volumes of one reactant to the other reactant in the 
conical flask 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Example Results 
 
When titrations are carried out in the laboratory each experiment is repeated several times 
in order to establish an accurate volume needed for neutralisation; an average volume is 
calculated using only the similar results. 
 

 Titration Run 

1 2 3 4 Average 

Initial 
Volume of 
Acid (cm3) 

 
00.0 

 
19.9 

 
00.0 

 
21.1 

 

End Volume 
of Acid (cm3) 

 

 
19.9 

 
30.0 

 
21.1 

 
41.1 

 

Volume of 
acid added 
(titre) (cm3) 

 
19.9 

 
20.1 

 
21.1* 

 
20.0 

 
20.0 

Burette containing the acid. 

Known volume of alkali 

(e.g. 25cm3) with a few 

drops of a suitable 

indicator. 

Clamp Stand  

Method to carry out titration 
 
1. The acid is put into the burette and initial volume 

is recorded.  
2. The volume of alkali is measured using a 

volumetric pipette and put into a conical flask.  
3. A few drops of indicator are added to the conical 

flask containing the known volume of alkali.  
The indicator should have a short range of colours 
(i.e. not universal indicator) so that it is very clear 
when there is a colour change. 

4. The acid is added drop wise from the burette to 
the conical flask, whilst swirling the conical flask 
mixture.   

5. This should continue until one drop of the acid 
changes the indicator colour – this is the 
endpoint.  

6. Now the exact volume of acid is known to 
neutralise the alkali.  

7. You are likely to overshoot (go past the end 
point) on the first run so we usually use this as a 
practice to see the rough volume needed. Repeat 
the titration process another three times, being 
very careful near the end volume (remember only 
one drop should change the colour).  

8. Work out and average titre to obtain an accurate 
volume of acid used. 

9. A clean conical flask is used to measure of the 
same volume of alkali as before (25cm3) but no 
indicator is added to the solution.  

10. The exact volume of acid needed from before is 
now added to the conical flask.  

11. The solution is left to evaporate and crystallise.  
 

Note 
In this example we are using 25cm3 
of alkali. If a larger volume of acid 
was needed to neutralise the solution 
(e.g. 30cm3) the alkali must be of 
higher concentration than the acid. 
If a smaller volume of acid was 
needed to neutralise the solution (e.g. 
20cm3) the acid must be of higher 
concentration than the alkali.  
 



 
*This result is ignored as it is not similar enough to the others. 
 

Calculating the average titre = (19.9 + 20.1 + 20.0)  = 20.0cm3   

      3 


