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CHEMISTRY
CHAPTER – CHEMICAL CHANGES AND REACTIONS

CHEMICAL REACTIONS:
A chemical reaction is a chemical change in which matter changes into a new substance or substances. In a chemical reaction the substances taking part in the reaction are called reactants, while the new substance or substances formed by the transformation of reactants are called products. A chemical reaction is represented by a chemical equation. The reactants are written on the left hand side and products are written on the right hand side of a chemical equation. In between the reactants and the products there is an arrow (. This arrow shows change of the reactants into the products. 
TYPES OF CHEMICAL CHANGES
A. DIRECT COMBINATION REACTIONS
It is the reaction in which two or more reactants (elements or compounds) react together to form a single new product. It is also termed as synthesis reaction. It is to be noted that there is always a single product in a direct combination reaction. These reactions are of type:
A      +      B             AB
Where, A and B are the reactants and AB is the product. 
Examples:
1. Burning of hydrogen: Hydrogen burns in air to give water. 
2H2        +       O2    2H2O      +     
2. Direct combination of hydrogen and chlorine to form hydrogen chloride:
H2            +         Cl2        2HCl
3. Formation of magnesium carbonate: Basic oxide such as magnesium oxide (MgO) reacts with carbon dioxide to give magnesium carbonate.
	MgO        +          CO2       MgCO3
4. Formation of ammonium chloride: Ammonium chloride gas is formed by combining vapours of ammonia with hydrogen chloride gas.
NH3      +      HCl          NH4Cl

B. DECOMPOSTION REACTIONS:
A chemical reaction in which a chemical compound decomposes into two or more simpler substances is called a decomposition reaction. A chemical decomposition brought about by heat is called thermal decomposition, whereas decomposition reaction brought about by light is called photochemical decomposition. Electrolytic decomposition is the type of decomposition reaction which is brought about by electricity. The decomposition reactions are of type: 
AB          A      +       B
Here AB is a compound which undergoes a decomposition reaction and breaks into two simpler substances A and B (this A and B can be elements or compounds).
Examples:
1. Decomposition of mercuric oxide into mercury and oxygen when heated 
2HgO                    2Hg      +         O2
2. Action of heat on ammonium dichromate: Ammonium dichromate is an orange compound which on decomposition leaves a green colour residue of chromic oxide. 

(NH4)2Cr2O7            Cr2O3       +      4H2O     +    N2

3. Action of heat on hydrated copper sulphate: 
CuSO4.5H2O            CuSO4     +      5H2O
4. Decomposition of molten sodium chloride into sodium and chloride by passing electric current:
	2NaCl                2Na      +     Cl2

C. DISPLACEMENT REACTIONS:
It is a chemical reaction in which an element or a radical replaces another element in a compound. It is also called as substitution reaction. The displacement reactions are of type:
A     +      BC             AC     +      B
In the above reaction the element A displaces the element B from the compound BC.
The displacement of an element by some other element is based on the electrochemical series. A metal placed higher in the electrochemical series can displace any other element placed below it in the series from its salt solution. 
Example:
1. Metals like magnesium, aluminium, zinc and iron displace copper: 
Mg     +       CuSO4     MgSO4     +      Cu
Fe       +      CuSO4       FeSO4       +        Cu
2Al         +       3CuSO         Al2(SO4)3        +        3Cu
2. More electronegative non-metal displaces less electronegative non-metal: 
Cl2            +         2KBr                2KCl      +       Br2
Here chlorine is more electronegative than bromine, hence it displaces bromine from its compound. 
3. Metals above hydrogen in the electrochemical series displace hydrogen from dilute acids:
Mg     +     HCl        MgCl2        +      H2
   Zn     +      H2SO4                 ZnSO4        +      H2
Fe     +      2HCl            FeCl2        +       H2
D. DOUBLE DECOMPOSITION REACTIONS:
It is a chemical reaction in which two compounds react together to form two new compounds by exchanging their radicals is called double decomposition reaction. In such reactions both reactants are decomposed to give two new compounds. The double decomposition reactions are of following type:
AB       +      CD           AD       +       CB
In the above reaction two compounds AB and CD react together to form two new compounds AD and CB. This reaction is carried out by the mutual exchange of radicals. The radical A of AB reacts with the radical D of compound CD to form a new compound AD. The radical C of compound CD reacts with the radical B of AB to form a new compound CB. 
Examples:
1. Reaction of silver nitrate with sodium chloride:
AgNO3      +      NaCl       AgCl      +       NaNO3
2. Preparation of insoluble salts by double decomposition reaction: This method of preparing insoluble salts by using double decomposition reaction is called as precipitation reaction. It is the reaction between two compounds in aqueous solution state to give two new compounds, one of which is insoluble and is called as precipitate. 
CaCl2   +   Na2CO3       2NaCl      +      CaCO3
(Insoluble calcium chloride)
ZnSO4      +     (NH4)2CO3      (NH4)2SO4      +      ZnCO3
                                                                                                               (Insoluble zinc carbonate)
3. Preparation of soluble salts from insoluble base: Soluble salts can be prepared by neutralization from insoluble base and acid. The table below shows the neutralization reactions between insoluble base and acid:

	Insoluble base
	Dilute Acid
	Soluble Salt
	Water

	Insoluble oxide:
CuO    +
Cupric oxide
	
    H2SO4
	
   CuSO4
	
H2O

	Insoluble hydroxide:
Cu(OH)2     +
Cupric hydroxide
	
    H2SO4
	
   CuSO4
	
2H2O



4. Preparation of soluble salts from soluble base: It can be done by neutralization from soluble base and acid.The table below shows the neutralization reactions between soluble base and acid:

	Soluble base
	Dilute Acid
	Soluble Salt
	Water

	Sodium hydroxide:
NaOH    +
NaOH    +
	
HCl
    HNO3
	
NaCl
   NaNO3
	
H2O
H2O

	Ammonium hydroxide:
NH4OH+

	
HCl
	
NH4Cl
	
H2O




WORKSHEET 3

A. Give balanced equation for the following:

1. A reaction which is brought about by electric current
2. A reaction which  takes place in the presence of sunlight
3. A reaction in which a precipitate is formed
4. Decomposition of ammonium dichromate
5. A reaction in which insoluble zinc carbonate is formed

B. Classify the following chemical reactions as direct combination, decomposition, displacement or double displacement reactions:

1. CaCO3  CaO       +      CO2
2. S     +      O2       SO2
3. BaCl2  +  H2SO4    BaSO4+     2HCl
4. Mg     +     2HCl             MgCl2  +    H2
5. 2CuSO4      2CuO      +      2SO2       +       O2

C. What is a precipitation reaction? Explain by giving an example.

D. Define the following with suitable example:

1. Synthesis reaction
2. Double decomposition reaction
3. Substitution reaction
4. Decomposition reaction
NOTE: 
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