
MODULE-6 

WHAT HAPPENS TO AN ACID OR A BASE IN WATER SOLUTION 

In aqueous solution acids produce H+ (aq) ions, while bases produce OH‾ (aq) ions. All bases 
do not dissolve in water. An alkali is a base that dissolves in water. 

H+ (aq) is responsible for acidic properties of an acid in aqueous solution, while OH‾ (aq) is 
responsible for basic properties of a base in aqueous solution. 

Hydrogen ions cannot exist alone, but they exist after combining with water molecules. 
Thus hydrogen ions must always be shown as H+ (aq) or hydronium ion (H3O+). 

H+ + H2O → H3O+ 

Aqueous solutions of an acid and a base conduct electricity due to the presence of mobile 
ions. Aqueous solutions of glucose and alcohol do not conduct electricity because they are 
covalent compounds and do not dissociate into ions. 

Dry blue litmus paper will not turn red in the presence of dry HCl gas. But, a colour change 
can be seen if, moist blue litmus paper is used or HCl (aq) is used. This activity suggests that 
hydrogen ions in HCl are produced in the presence of water. The separation of H+ ion from 
HCl molecules cannot occur in the absence of water. 

HCl (l) + H2O (l) → H3O+ (aq) + Cl‾ (aq) 

Bases generate hydroxide (OH‾) ions in water.  

NaOH (s) + (aq) → Na+ (aq) + OH‾ (aq) 

Mg (OH) 2 (s) + (aq) → Mg2+ (aq) + 2 OH‾ (aq) 

All acids generate H+(aq) and all bases generate OH‾(aq), therefore neutralisation reaction 
can be written as follows – 

Acid + Base → Salt + Water 

HCl (aq) + NaOH (aq) → NaCl (aq) + H2O (l) 

H+ (aq) + Cl‾ (aq) + Na+ (aq) + OH‾ (aq) → Na+ (aq) + Cl‾ (aq) + H2O (l) 

On cancelling common species we get, 

H+ (aq) + OH‾ (aq) → H2O (l) 

 

 

 



HOW SHOULD WE PREPARE DILUTE SOLUTION OF AN ACID: 

Extreme care must be taken while mixing concentrated nitric acid or sulphuric acid with 
water. The process of dissolving an acid or a base in water is a highly exothermic one. The 
acid must always be added slowly to water with constant stirring. If water is added to a 
concentrated acid, the heat generated may cause the mixture to splash out and cause burns. 
The glass container may also break due to excessive local heating. 

Mixing an acid or base with water results in decrease in the concentration of ions (H3O+/OH‾) 
per unit volume. Such a process is called dilution and the acid or the base is said to be 
diluted. 

If to an aqueous solution of a base more base is added, then the concentration of OH‾ ions 
increases per unit volume and we say that the solution has become slightly more 
concentrated. 

The strength of acids and bases depends on the number of H+ ions and OH‾ ions produced, 
respectively.  

If we take hydrochloric acid and acetic acid of the same concentration, say one molar, then 
these produce different amounts of hydrogen ions. Acids that give rise to more H+ ions are 
said to be strong acids, and acids that give less H+ ions are said to be weak acids. 

If we take sodium hydroxide and calcium hydroxide of the same concentration, say one 
molar, then these produce different amounts of hydroxyl ions. Bases that give rise to more 
OH‾ ions are said to be strong bases, and bases that give less OH‾ ions are said to be weak 
bases. 

WATER OF CRYSTALLIZATION: 

Water of crystallization is the fixed number of water molecules present in one formula unit of 
a salt. For example, copper sulphate crystals contain five water of crystallization (CuSO4. 
5H2O), washing soda contains ten water of crystallization (Na2CO3.10 H2O and gypsum 
contains two water of crystallization (CaSO4. 2H2O).  

Blue coloured copper sulphate crystals turns white on heating due to the loss of water of 
crystallization. The blue colour reappears on moistening the salt.  

Some salts containing water of crystallization:   
 

 Name  Chemical Formula  Common Name 
 Barium chloride  BaCl2.2H2O   

 Calcium chloride  CaCl2.6H2O  Dow flake 

 Calcium nitrate  Ca(NO3)2.4H2O  Lime salt petre or Norwegian salt 
petre 

 Calcium sulphate  CaSO4.2H2O  Gypsum 



 Name  Chemical Formula  Common Name 
 Calcium sulphate semi 
hydrate  (CaSO4) .½. H2O   Plaster of Paris 

 Copper (II) chloride  CuCl2.2H2O   

 Copper (II) sulphate  CuSO4.5H2O  Blue vitriol 
 Ferrous sulphate  FeSO4.7H2O  Green vitriol 

 Zinc sulphate  ZnSO4.7H2O  White vitriol 
 Magnesium sulphate  MgSO4.7H2O  Epsom salt 

 Potassium aluminium  
sulphate  K2SO4.Al2 (SO4)3.24H2O  Potash alum 

 Sodium carbonate  
deca hydrate  Na2CO3.10H2O  Washing soda (crystal) 

 Sodium sulphate  Na2SO4.10H2O  Glauber’s salt 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



MODULE-6 

WHAT HAPPENS TO AN ACID OR A BASE IN WATER SOLUTION 

Some textual questions answered: 

1) Why does dry HCl gas not change the colour of the dry litmus paper? 
 
Colour of the litmus paper is changed by the hydrogen ions. Dry HCl gas does 
not contain H+ ions. It is only in the aqueous solution that an acid dissociates to 
give ions. Since in this case, neither HCl is in the aqueous form nor the litmus 
paper is wet, therefore, the colour of the litmus paper does not change. 
 
 
2) How is the concentration of hydronium ions (H3O+) affected when a solution 
of an acid is diluted? 
 
When an acid is diluted, the concentration of hydronium ions (H3O+) per unit 
volume decreases. This means that the strength of the acid decreases. 
 
 
3) How is the concentration of hydroxide ions (OH‾) affected when excess base 
is dissolved in a solution of sodium hydroxide? 
 
The concentration of hydroxide ions (OH‾) would increase when excess base is 
dissolved in a solution of sodium hydroxide. 
 
 
4) What effect does the concentration of H+ ions (aq) have on the nature of the 
solution? 
 
Concentration of H+ ions (aq) can have a varied effect on the nature of the 
solution. With an increase in H+ ion concentration, the solution becomes more 
acidic, while a decrease of H+ ion causes an increase in the basicity of the 
solution. 


