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The indicators tell us whether a substance is 
acidic or basic  by change in colour. There are 
some substances whose  odour changes in 
acidic or basic media. These are called  olfactory 
indicators.





Note that the metal in the above reactions displaces  
hydrogen from the acids. This is seen as hydrogen  
gas. The metal combines with the remaining part of  
the acid and forms a compound called a salt. Thus,  
the reaction of a metal with an acid can be  
summarised as –

The reaction of metal with base can be summarised  
as-

You find again that hydrogen is formed in the  
reaction. However, such reactions are not possible  
with all metals.





The reactions occurring in the above Activity  
are written as –

On passing the carbon dioxide gas evolved  
through lime water,

On passing excess carbon dioxide the  
following reaction takes place:



Limestone, chalk and marble are different  
forms of calcium carbonate. All metal  
carbonates and hydrogen carbonates react with  
acids to give a corresponding salt, carbon  
dioxide and water. Thus, the reaction can be  
summarised as –



we have observed that the effect of a base is  
nullified by an acid and vice-versa. The  
reaction taking place is written as –

The reaction between an acid and a base to  
give a salt and water is known as a  
neutralisation reaction. In general, a  
neutralisation reaction
can be written as –



+ +



The general reaction between a metal  
oxide and an acid can be written as –

Since metallic oxides react with  
acids to give salts and water, similar  
to the reaction of a base with an  
acid, metallic oxides are said to be  
basic oxides.



Since this is similar to the reaction  
between a base and an acid, we can  
conclude that non -metallic oxides  
are acidic in nature.

The general reaction between a Non-
metal oxide and a base can be written  
as –



Glowing of the bulb  
indicates that there  
is a flow of electric  
current through the  
solution. The electric  
current is carried  
through the solution  
by ions.



Since the cation present in acids  
is H+, this suggests that acids  
produce hydrogen ions, H+(aq), in  
solution, which are responsible for  
their acidic properties.



This experiment  
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.



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 +



We have seen that acids give H3O+ or H+ (aq) ion in  
water. Let us see what happens when a base is  
dissolved in water..

Bases generate hydroxide (OH-) ions in water.  
Bases which are soluble in water are called alkalis.



Now as we have identified that all acids  
generate H+(aq) and all bases generate OH-

(aq), we can view the neutralisation reaction  
as follows –



We Can quantitatively find the amount of H  
or OH ions present in a solution, We Can  
also judge how strong a given acid or base.  
By making use of a universal indicator,  
which is a mixture of several indicators. The  
universal indicator shows different colours  
at different concentrations of hydrogen ions  
in a solution.



A scale for measuring hydrogen ion concentration  
in a solution, called pH scale has been developed.  
The p in pH stands for ‘potenz’ in German,  
meaning power. On the pH scale we can measure  
pH from 0 (very acidic) to 14 (very alkaline). pH  
should be thought of simply as a number which  
indicates the acidic or basic nature of a solution.
Higher the hydronium ion concentration, lower is  
the pH value.
The pH of a neutral solution is 7. Values less than  
7 on the pH scale represent an acidic solution. As  
the pH value increases from 7 to 14, it represents  
an increase in OH– ion concentration in the  
solution, that is, increase in the strength of alkali.



Generally paper impregnated with the universal  
indicator is used for measuring pH. One such  
paper is shown below
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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.



Our body works within the pH  
range of 7.0 to 7.8. Living  
organisms can survive only in a  
narrow range of pH change. When  
pH of rain water is less than 5.6,  
it is called acid rain. When acid  
rain flows into the rivers, it lowers  
the pH of the river water. The







Plants require a specific pH range for  
their healthy growth. To find out the pH  
required for the healthy growth of a  
plant, you can collect the soil from  
various places and check the pH, Also,  
you can note down which plants are



It is very interesting to note that our  
stomach produces hydrochloric acid. It  
helps in the digestion of food without  
harming the stomach.
During indigestion the stomach produces  
too much acid and this causes pain and  
irritation. To get rid of this pain, people  
use bases called antacids. One such  
remedy must have been suggested by you  
at the beginning of this Chapter. These  
antacids neutralise the excess acid.
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Tooth decay starts when the pH of the  
mouth is lower than 5.5. Tooth enamel, made  
up of calcium phosphate is the hardest  
substance in the body. It does not dissolve  
in water, but is corroded when the pH in the  
mouth is below 5.5. Bacteria present in the  
mouth produce acids by degradation of  
sugar and food particles remaining in the  
mouth after eating. The best way to  
prevent this is to clean the mouth after  
eating food. Using toothpastes, which are



Have you ever been stung by a  
honey-bee? Bee-sting leaves an  
acid which causes pain and  
irritation. Use of a mild base like  
baking soda on the stung area  
gives relief. Stinging hair of  
nettle leaves inject methanoic







USES OF SALTS
S.No

.
SALT USE

1 Ammonium Chloride In torch batteries

2 Ammonium Nitrate In fertilizers

3 Calcium Chloride As drying agent

4 Iron Sulphate In Iron tablets

5 Magnesium Sulphate In medicine

6 Potassium Nitrate In gunpowder etc.

7 Silver Bromide In photography

8 Sodium Chloride Making NaOH

9 Sodium Stearate In making soap.



Salts having the same positive or negative  
radicals are said to belong to a family. For  
example, NaCl and Na2SO4 belong to  the  
fami ly of sodium salts. Similarly, NaCl and  
KCl belong to the fami ly of chloride salts.

Salts of a strong acid and a strong base are  
neutra l  w i t h  pH value of 7. On the other  
hand, salts of a strong acid and weak base  
are acidic w i t h  pH value less than 7 and  
those of a strong base and weak acid are  
basic in nature, w i t h pH value more than 7.



The salt formed by the combination of  
hydrochloric acid and sodium hydroxide  
solution is called sodium chloride. This is the  
salt that we use in food. it is a neutral salt.

Seawater contains many salts dissolved
in it. Sodium chloride is separated from these  
salts. Deposits of solid salt are also found in  
several parts of the world. These large  
crystals are often brown due to impurities.
This is called rock salt. Beds of rock salt  
were formed when seas of bygone ages dried  
up. Rock salt is mined like coal.
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Chlorine gas is given off at the anode, and  
hydrogen gas at the cathode. Sodium  
hydroxide solution is formed near the  
cathode. The three products produced in this  
process are all useful.

When electricity is passed through an aqueous  
solution of sodium chloride (called brine), it  
decomposes to form sodium hydroxide. The  
process is called the chlor-alkali process  
because of the products formed– chlor for  
chlorine and alkali for sodium hydroxide.





You have already come to know that  
chlorine is produced during the  
electrolysis of aqueous sodium chloride  
(brine). This chlorine gas is used for the  
manufacture of bleaching powder.
Bleaching powder is produced by the  
action of chlorine on dry slaked lime  
[Ca(OH)2]. Bleaching powder is  
represented as CaOCl2, though the  
actual composition is quite complex.



Bleaching powder is used –
(i)for bleaching cotton and linen in the  
textile industry, for bleaching wood pulp  
in paper factories and for bleaching  
washed clothes in laundry;
(ii)as an oxidising agent in many  
chemical industries; and
(iii)for disinfecting drinking water to  
make it free of germs.



The soda commonly used in the kitchen for  
making tasty crispy pakoras is baking soda.  
Sometimes it is added for faster cooking. The  
chemical name of the compound is sodium  
hydrogencarbonate (NaHCO3). It is produced  
using sodium chloride as one of the raw  
materials.

It is a mild non-corrosive base. The following
reaction takes place when it is heated during
cooking –



Uses of sodium hydrogencarbonate (NaHCO3)
(i)For making baking powder, which is a mixture  
of baking soda (sodium hydrogencarbonate) and  
a mild edible acid such as tartaric acid. When  
baking powder is heated or mixed in water, the  
following reaction takes place –

Carbon dioxide produced during the reaction  
causes bread or cake to rise making them soft  
and spongy.
(ii)Sodium hydrogencarbonate is also an  
ingredient in antacids. Being alkaline, it  
neutralises excess acid in the stomach and  
provides relief.
(iii) It is also used in soda-acid fire extinguishers.



Another chemical that can be obtained  
from sodium chloride is Na2CO3.10H2O  
(washing soda). You have seen above  
that sodium carbonate can be obtained  
by heating baking soda; recrystallisation  
of sodium carbonate gives washing  
soda. It is also a basic salt.



Uses of washing soda
(i)Sodium carbonate (washing soda) is  
used in glass, soap and paper industries.
(ii)It is used in the manufacture of  
sodium compounds such as borax.
(iii)Sodium carbonate can be used as a  
cleaning agent for domestic purposes.
(iv)It is used for removing permanent  
hardness of water.



On heating gypsum at 373 K, it loses water molecules and  
becomes calcium sulphate hemihydrate . This is called  
Plaster of Paris, the substance which doctors use as plaster  
for supporting fractured bones in the right position. Plaster of  
Paris is a white powder and on mixing with water, it changes  
to gypsum once again giving a hard solid mass.

It is written in this form because two formula units of CaSO4  
share one molecule of water. Plaster of Paris is used for  
making toys, materials for decoration and for making  
surfaces smooth.


