
MODULE-5 

ACIDS, BASES AND SALTS 

Arrhenius concept of acid and base:- 

Acids:- 

An acid is a substance that gives H+ ions when dissolved in water.  

Bases:- 

A base is a substance that gives OHˉ ions when dissolved in water. Bases that dissolve in 
water are called alkalis. 

Some properties of acids:- 

1. Acids taste sour. 

2. Acids neutralize bases in a neutralization reaction. 

3. Acids corrode active metals. They react with active metals to give hydrogen gas. 

4. Acids turn blue litmus to red. 

5. Acids react with carbonates (and bicarbonates) to give carbon dioxide gas. 

6. Aqueous solutions of acids conduct an electric current. 

7. Acids have a pH of less than 7. 

Some properties of bases:- 

1. Bases taste bitter. 
 
2. Bases neutralize acids in a neutralization reaction. 
 
3. Bases turn red litmus to blue. 
 
4. Bases feel slippery or soapy to touch. 
 
5. Aqueous solutions of bases conduct an electric current. 
 
6. Bases have a pH of more than 7. 
 
 
 
 



Some reactions of acids:- 

1. With bases:- 

When acids react with bases, a salt and water are made. This reaction is called neutralisation. 
In general: 

acid + metal oxide → salt + water 

2HCl (aq) + CuO (s) → CuCl2 (aq) + H2O (l) 

acid + metal hydroxide → salt + water 

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

2. With Carbonates:- 

When acids react with metal carbonates or metal hydrogen carbonates, a salt, water and 
carbon dioxide are made. In general: 

acid + metal carbonate → salt + water + carbon dioxide 

2HCl (aq) + Na2CO3 (s) → 2NaCl (aq) + H2O (l) + CO2 (g) 

acid + metal hydrogen carbonate → salt + water + carbon dioxide 

HCl(aq)  + NaHCO3 (s) → NaCl(aq) + H2O(l) + CO2(g) 

3. With reactive metals:- 

Acids will react with reactive metals, such as magnesium and zinc, to make a salt and 
hydrogen. In general: 

acid + metal → salt + hydrogen 

2HCl (aq) + Mg (s) → MgCl2 (aq) + H2 (g) 

The hydrogen causes bubbling during the reaction, and can be detected using a lighted splint.  

Some reactions of  bases:- 

1. With acids:- 

When acids react with bases, a salt and water are made. This reaction is called neutralisation. 
In general: 

metal oxide + acid  → salt + water 



CuO (s) + 2HCl (aq) → CuCl2 (aq) + H2O (l) 

metal hydroxide + acid  → salt + water 

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

2. With metals:- 
 
Metals like Zn or Al react with hot sodium hydroxide solution to produce H2 gas. 
 
Metal (s) + Sodium hydroxide solution (hot and aq) → A complex (aq) + H2 (g) 
 
Zn (s) + 2NaOH (hot and conc) → Na2ZnO2 (aq) + H2 (g) 
 
pH SCALE:- 
 
The pH scale is a number scale that shows the acidity or alkalinity of a solution in water. The 
numbers go from 0 to 14.  
 

 
 
 
On this scale: 
An acidic solution has a pH number less than 7. 
An alkaline solution has a pH number greater than 7. 
A neutral solution has a pH number of exactly 7. 
 
Most laboratory solutions have pH in the range 1 to 14. 
 
Indicator:-  
 
An indicator is a dye that changes colour when pH changes. 
 
Three indicators are commonly used to show whether a solution is acidic or alkaline:  litmus, 
phenolphthalein and universal indicator. Litmus and phenolphthalein, since they contain only 
one colour-changing substance, are called single indicators, while universal indicator is called 
a mixed indicator as it contains several different colour-changing substances. 
 



Colour change given by acids and alkalis with indicators:- 
 
 

Indicator Acid Neutral Alkaline 
Methyl Orange  Wine red Orange  Straw yellow 
Litmus Red Purple Blue  
Phenolphthalein Colourless Colourless Pink 

 
 
Colour of Universal Indicator for different value of pH scale. 

 

Olfactory indicators:-  

These are certain substances whose odour (smell) changes in acidic or basic solutions. These 
substances are called olfactory indicators. 

The olfactory indicators have a characteristic odour. This characteristic odour in olfactory 
indicators is changed in acidic or basic solution and helps us in detecting whether the given 
solution of a sample is acidic or basic in nature. 

When chopped onions or vanilla extract is kept in a dilute solution of sodium hydroxide, they 
lose their characteristic odour. However, on keeping chopped onions or vanilla extract in a 
dilute acidic solution, their characteristic odour is not lost. 

Not all strong smelling substances can be used as olfactory indicators. Clove oil retains its 
characteristic odour in both dilute acid and alkaline solutions. Therefore it cannot be used as 
an olfactory indicator. 

Some household substances that can be used as acid/base indicators:- 

1. Beets change from red to purplish in very basic solution. 

2. Blue and red grapes contain several different pH-sensitive anthocyanins. For example, blue 
grapes are coloured by a monoglucoside of malvinidin that changes from deep red in acidic 
solutions to violet in basic solution. 

3. Cherries and cherry juice is bright red in acidic solution but purple to blue in basic 
solution. 



4. Turmeric contains a bright yellow pigment called curcumin which turns from yellow at pH 
7.4 to red at pH 8.6. 

5. Red onion can act as a visual indicator. It changes from pale red in acid solution to green in 
basic solution. 

6. Red cabbage contains a mixture of anthocyanins and other pigments that indicate a wide 
range of pH. Red cabbage juice changes from deep red at pH 1 to purple at pH 7 to green at 
pH 12. At higher pH (13-14) it turns yellow. 

7. Baking soda, NaHCO3 or Washing soda, Na2CO3 fizzes when added to an acidic solution, 
but no change occurs in basic solution. 

SALT:- 

A salt is any compound which can be derived from the neutralization of an acid and a base.  

OR 

Salt refers to any ionic compound that could be produced by a neutralization reaction. 

The word "neutralization" is used because the acid and base properties of H+ and OH‾ are 
destroyed or neutralized. In the reaction, H+ and OH‾ combine to form HOH or H2O or water 
molecules. Neutralization is a type of double replacement reaction. 

When the H+ ions from an acid react with the OH- ions from an alkali, a neutralisation 
reaction happens to form water. This is the equation for the reaction: 
 
                                             H+(aq) + OH‾ (aq)  H2O(l) 

A salt can be soluble (it dissolves in water) or insoluble (it does not dissolve in water).  

Preparation of salts: 

1) Salts made from an acid with a metal: Potassium, sodium, lithium and calcium all react 
violently with dilute sulphuric acid and dilute hydrochloric acid. It is dangerous to put these 
metals into an acid. The reaction is similar to the reaction with water, forming the metal salt 
(either sulphate or chloride) plus H2 (g). 

2 Na(s) + 2 HCl (aq)    2 NaCl (aq) + H2 (g) 

Mg(s) + H2SO4 (aq)       MgSO4 (aq) +   H2 (g) 

2 Al(s) + 6 HCl (aq)    2 AlCl3 (aq) + 3 H2 (g) 

Zn(s) + H2SO4 (aq)         ZnSO4 (aq) + H2 (g) 

Fe(s) + 2HCl (aq)        FeCl2 (aq)     +   H2 (g) 



2) Salts made from an acid and a base: Metal oxides are bases. A base will neutralise an acid. 
If the metal oxide dissolves in water it forms hydroxide ions and is called an alkali. 

H2SO4 (aq) +  FeO(s)       FeSO4(aq)   +  H2O (l) 

2 HCl (aq)   +    CuO(s)          CuCl2 (aq)   +   H2O (l) 

3) Salts made from an acid and a carbonate: An acid can be neutralised by a metal carbonate. 
A carbonate can be an alkali or a base. The metal carbonate will bubble giving off carbon 
dioxide gas and the reaction makes the salt and water. This can be used as a test to identify 
carbonate ions. 

2 HCl (aq)   +    ZnCO3(s)       ZnCl2 (aq)    +    CO2 (g)   +   H2O (l) 

2 HCl (aq)   +    MgCO3(s)       MgCl2 (aq)    +   CO2 (g)   + H2O (l) 

H2SO4 (aq) +     CuCO3(s)         CuSO4 (aq)     + CO2 (g)    + H2O (l) 

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

4) Soluble salts made from an acid and an alkali: An acid plus an alkali makes a salt plus 
water. Hydrochloric acid makes chlorides. Sulphuric acid makes sulphates. Nitric acid makes 

nitrates. 
HCl(aq)     +      NaOH(aq)           NaCl(aq)         +  H2O(l) 

H2SO4 (aq) +     2 KOH (aq)            K2SO4 (aq)      + 2 H2O (l) 

H2SO4 (aq) +     2 NH4OH (aq)      (NH4)2SO4 (aq)   + 2 H2O (l) 

5) Insoluble salts made from an acid or alkali or another salt: The process of making a solid 
come from a solution is called precipitation. The solid itself is called a precipitate. The 
precipitate can be separated from the solution by filtration. 

An insoluble salt (one that doesn't dissolve) can be made by reacting the appropriate soluble 
salt with an acid or alkali or another salt. 

HCl (aq) +   AgNO3 (aq)        AgCl(s)    +   HNO3 (aq) 

Ca (OH) 2 (aq) + H2SO4 (aq)   CaSO4 (s) + 2 H2O (l) 

CaCl2 (aq) +   Na2CO3 (aq)        CaCO3(s)    +   2 NaCl (aq) 

NaCl (aq) +   AgNO3 (aq)        AgCl(s)    +   NaNO3 (aq) 

Na2SO4 (aq) +   BaCl2 (aq)         BaSO4(s)    +   2 NaCl (aq) 

The fourth and fifth equations given above can be used as a test to identify chloride and 
sulphate ions respectively. 



6) Reactions of elements to make a salt: The halogens will react with group 1, group 2,group 
3 metals and transition metals forming metal halide compounds which are ionic salts having 
crystalline giant structure. 

2 Al(s)   + 3 Cl2 (g)         2 AlCl3(s)  

2 Fe(s)  +  3 Cl2(g)          2 FeCl3(s) 

2 Li(s)  +     Br2(l)            2 LiBr (s) 

Mg(s)    + Cl2 (g)               MgCl2(s) 

Properties of salts: 

The acidic and basic nature of salts depends on the acid and base combined in neutralization 
reaction. 

In general,  

Acid  Base Salt  Example  
Strong Strong Neutral NaOH + HCl → NaCl + H2O 
Strong Weak Acidic HCl + NH4OH → NH4Cl + H2O 
Weak Strong Basic CH3COOH + NaOH → CH3COONa + H2O 
Weak Weak  Neutral CH3COOH + NH4OH → CH3COONH4 + H2O 

The pH of a salt solution depends on the strength of acids and bases combined in the 
neutralization reaction. 

Acid  Base  Salt pH  
strong strong pH=7 
weak strong pH>7 
strong weak pH<7 
weak weak depends on which is stronger 

 

Using neutralisation:- 

1. Farmers use quick lime (calcium oxide) to neutralise acid soils. 

2. Our stomach contains hydrochloric acid, and too much of this causes indigestion. Antacid 
tablets contain bases such as magnesium hydroxide and magnesium carbonate to neutralise 
the extra acid. 

3. Bee stings are acidic. They can be neutralised using baking powder, which contains 
sodium hydrogen carbonate. 

 



STRONG ACIDS/BASES AND WEAK ACIDS/BASES:- 

Strong acids:- 

In aqueous solution, a strong acid is one that completely dissociates (splits up) into ions. 

Example: Hydrochloric acid. 

HCl(g) + H2O(l)→H+(aq) + Cl‾ (aq) 

This is not a reversible reaction, and 100% of the HCl molecules dissociate into ions. 

Other strong acids include nitric acid and sulphuric acid. 

Weak acids:- 
In aqueous solution, a weak acid is one that only partially dissociates into ions. As a result, a 
state of equilibrium is produced. 

Example: Carbonic acid and Acetic acid. 

CO2 (aq) + H2O (l) 2H+ (aq) + CO3
2‾ (aq) 

CH3COOH (aq) H+(aq) + CH3COO‾ (aq) 

 

Some characteristics of strong and weak acids:- 

Property 0.1M HCl 0.1M CH3COOH 
pH 1 3 
Conductivity high low 
Reaction with magnesium fast slow 

Strong bases:- 

In aqueous solution, a strong base is one that completely ionises. 

Example: Sodium hydroxide. 

NaOH(s) + H2O (l) →Na+ (aq) + OH‾ (aq) 

This is not a reversible reaction, and 100% of the NaOH(s) splits into free ions. 

Weak bases:- 
In aqueous solution, a weak base is one that only partially ionises. Just as with weak acids, a 
state of equilibrium is produced. 



Example: Ammonia solution. 

NH3 (aq) + H2O (l) NH4
+ (aq) + OH‾ (aq) 

Some characteristics of strong and weak bases:- 
Property 0.1M NaOH 0.1M NH3(aq) 
pH 13 11 
Conductivity high low 

NOTE: - The terms 'strong' and 'weak' must not be confused with 'concentrated' and 'dilute'. 
'Strong' and 'weak' refer to the ability of an acid or base to ionise. 'Concentrated' and 'dilute' 
refer to the quantity of acid or base present in the aqueous solution. 

 

 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 



MODULE-5 

ACIDS, BASES AND SALTS 

Some textual questions answered: 
 
1) Compounds such as alcohols and glucose also contain hydrogen but are not categorized as 
acids. Describe an activity to prove it. 
 
Two nails are fitted on a cork and are kept it in a 100 mL beaker. The nails are then 
connected to the two terminals of a 6-volt battery through a bulb and a switch. Some dilute 
HCl is poured in the beaker and the current is switched on. The same experiment is then 
performed withglucose solution and alcohol solution. 
 
Observations: 
 
It will be observed that the bulb glows in the HCl solution and does not glow in the glucose 
solution. 
 

 
 
Result: 
 
HCl dissociates into H+ and Cl‾ ions. These ions conduct electricity in the solution resulting 
in the glowing of the bulb. On the other hand, the glucose solution does not dissociate into 
ions. Therefore, it does not conduct electricity. 
 
Conclusion: 
 
From this activity, it can be concluded that all acids contain hydrogen but not all compounds 
containing hydrogen are acids. 
 
That is why, though alcohols and glucose contain hydrogen, they are not categorised as acids. 
 
2) Why does distilled water not conduct electricity, whereas rain water does? 
 
Distilled water is a pure form of water and is devoid of any ionic species. Therefore, it 
does not conduct electricity. Rain water, being an impure form of water, contains many ionic 
species such as acids and therefore it conducts electricity. 
 



3) Do basic solutions also have H+ ions? If yes, then why are these basic? 
 
Yes, basic solution also has H+ ions. However, their concentration is less as compared 
to the concentration of OH‾ ions that makes the solution basic. 
For example: Consider the hydrolysis of Na2CO3. 
 
Na2CO3 (s) + 2 H2O (l) → 2 NaOH (aq) + H2CO3 (aq) 
 
In the above given equation, NaOH is a strong base and H2CO3 is a weak acid. Aqueous 
solution of Na2CO3 will have both H+ ions as well as OH‾ ions, but the solution will be 
predominantly alkaline, because NaOH formed is a strong base. 
 
4) What is a neutralization reaction? Give two examples. 
 
A reaction in which an acid and base react with each other to give a salt and water is 
termed as neutralization reaction. In this reaction, energy is evolved in the form of heat. 
For example: 
 

 
 

 
 
5) Which gas is usually liberated when an acid reacts with a metal? Illustrate with an 
example. How will you test for the presence of this gas? 
 
Hydrogen gas is usually liberated when an acid reacts with a metal. 
 

 
Few pieces of zinc metal are taken and added to 5 ml of dilute H2SO4 taken in a boiling tube. 
The mixture is shaken well and the gas produced is passed into a soap solution. Bubbles of 
the soap solution are formed. These soap bubbles contain hydrogen gas.  
We can test the evolved hydrogen gas by its burning with a pop sound when a candle is 
brought near the soap bubbles. 
 

Zn (s) + 2 H2SO4 (aq) → ZnSO4 (aq) + H2 (g) 
 
 
 
 



6) You have been provided with three test tubes. One of them contains distilled water 
and the other two contain an acidic solution and a basic solution, respectively. If you are 
given only red litmus paper, how will you identify the contents of each test tube? 
 
Introduce the red litmus paper into the solution of each test tube. The test tube in which it 
turns blue contains a basic solution. 
Now the blue litmus paper obtained above is introduced into one of the remaining two 
solutions. The test tube in which it turns red contains acidic solution and the test tube in 
which no colour change occurs contains distilled water. 
 
7) Metal compound A reacts with dilute hydrochloric acid to produce effervescence. The gas 
evolved extinguishes a burning candle. Write a balanced chemical equation for the reaction if 
one of the compounds formed is calcium chloride. 
 

CaCO3 (s) + 2 HCl (aq) → CaCl2 (aq) + H2O (l) + CO2 (g) 

8) You have two solutions, A and B. The pH of solution A is 6 and pH of solution B is 
8. Which solution has more hydrogen ion concentration? Which of this is acidic and which 
one is basic? 
 
A pH value of less than 7 indicates an acidic solution, while greater than 7 indicates a 
basic solution. Therefore, the solution with pH = 6 is acidic and has more hydrogen ion 
concentration than the solution of pH = 8 which is basic. 
 
9) Why does an aqueous solution of acid conduct electricity? 
 
Acids dissociate in aqueous solutions to form ions. These ions are responsible for 
conduction of electricity. 
 
10) Why should curd and sour substances not be kept in brass and copper vessels? 
 
Curd and other sour substances contain acids. Therefore, when they are kept in brass 
and copper vessels, the metal reacts with the acid to liberate hydrogen gas and harmful 
products, thereby spoiling the food. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 


