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44 40 DAYS ~ JEE MAIN CHEMISTRY

DAY FOUR

lonic or Electrovalent Bond

The attractive forces of ionic bond (i.e. electrostatic force of
attraction) are developed between an electropositive atom and
an electronegative atom due to complete transfer of electrons
from former to later. It is generally formed between the atoms
having large difference in their electronegativity.

Formation of lonic Bond
o Ionic bond is formed by the complete transfer of
electron(s) from one atom to the other.
e.g. ;Na 1,Cl

(2,8,1) (2,8,7)
x/\ 3 + .o
Na +:Cl: — Na | HOH
Nat+Cl™ - NaCl

e Ionic bonds are non-directional and also known as
electrovalent bonds or polar bonds.

Factors Affecting the Formation of lonic Bonds
The formation of an ionic bond is related to cation and anions
which depends upon the following factors:
(i) Low ionisation energy of the electropositive element.
(ii) High electron affinity of electronegative element.
(iii) High lattice enthalpy
charge on ions

Lattice enthalpy o — :
size of ion

NOTE © Elements of group 1 and group 2 on combining with
halogens, oxygen and sulphur generally form ionic bonds.

* Bonding in compounds of transition metals (in lower
oxidation state) is ionic with partial covalent character.

Lattice Enthalpy and Its Calculation

The lattice enthalpy of an ionic solid is defined as the energy
required to completely separate one mole of a solid ionic
compound into gaseous constituent ions. This energy is
calculated by Born-Haber cycle.

Born-Haber cycle includes
(i) vaporisation of reactants into gaseous state
(ii) conversion of gaseous atoms into ions
(iii) combination of gaseous ions to form ionic lattice of
molecules
eg. Mi(s) +§ X,(g) - MX(s), AH =Q
Here, AH =enthalpy change of the reaction
Q =heat of the reaction.
The above reaction includes the various steps:
(a) M(s) — M(g); AH, =S
(b) M(g) - M*(g)+e ; AH, =I (I =ionisation energy)

(c) %X2(g) - X(g); AH, =% (D =dissociation energy)

(S =sublimation energy)
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() X(g)+e~ - X (g); AH, =—E
(E = electron affinity)
() M*(9)+ X (g) - MX(s);AH; =-U
(U =lattice enthalpy)
Overall enthalpy change of the reaction is given by
AH =AH, +AH, +AH, +AH, +AH

or alternatively, the above equation can be written as:

AH =S +1 +§ -E -U
D
or U=S +I +E —E —AH

@ * A number of ionic solids are almost insoluble in water
because hydration energy is smaller than their lattice energy.
Examples of water insoluble salts are AgCl, AgBr, Agl,
Ag,CrO,, PbSO,, BaSO,, CaCO;.

Both lattice energy and hydration energy decreases with
increase in ionic size.

If both anion and cation are of comparable size, the cationic
radius will influence the lattice energy.

Covalent Bond

The chemical bonds that are formed by sharing of electrons
between the elements of almost same electronegativity or
between the elements having less difference in
electronegativity are called covalent bonds.

e.g. Formation of O, molecule.
s0=2,6

D

The covalent bond can be of the following two types:

1. Non-polar Covalent Bond If the covalent bond is
formed between two homonuclear atoms, i.e. between
atoms of exactly equal electronegativity, the electron
pair is equally shared between them. e.g. H,,ClL,, E, B,
etc.

2. Polar Covalent Bond If the bond forming entities are
dissimilar, i.e. heteronuclear or with different
electronegativity, the bond formed has partial ionic
character as the electron pair is attracted by more
electronegative entity.

6+ ©6—- o6+ b6+ 66—

H-O-H H-Cl
The greater the difference in electronegativity, higher is
the polar nature. The relative order of electronegativity
of some important elements is

F >0>Cl=N>Br>S=C=I>H
4.0 3.5 3.0 2.8 2.5 2.1
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lonic or Electrovalent Bond

The attractive forces of ionic bond (i.e. electrostatic force of
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from former to later. It is generally formed between the atoms
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(2,8,1) (2,8,7)
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e Ionic bonds are non-directional and also known as
electrovalent bonds or polar bonds.

Factors Affecting the Formation of lonic Bonds
The formation of an ionic bond is related to cation and anions
which depends upon the following factors:
(i) Low ionisation energy of the electropositive element.
(ii) High electron affinity of electronegative element.
(iii) High lattice enthalpy
charge on ions
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NOTE © Elements of group 1 and group 2 on combining with
halogens, oxygen and sulphur generally form ionic bonds.

* Bonding in compounds of transition metals (in lower
oxidation state) is ionic with partial covalent character.

Lattice Enthalpy and lts Calculation

The lattice enthalpy of an ionic solid is defined as the energy
required to completely separate one mole of a solid ionic
compound into gaseous constituent ions. This energy is
calculated by Born-Haber cycle.

Born-Haber cycle includes
(i) vaporisation of reactants into gaseous state
(ii) conversion of gaseous atoms into ions
(iii) combination of gaseous ions to form ionic lattice of
molecules
eg. Mi(s) +§ X,(g) - MX(s), AH =Q
Here, AH =enthalpy change of the reaction
Q =heat of the reaction.
The above reaction includes the various steps:
(a) M(s) — M(g); AH, =S
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(d) X(g)+e™ - X (g);AH, =-EF
(E = electron affinity)
() M*(9)+ X (g) - MX(s);AH; =-U
(U =lattice enthalpy)
Overall enthalpy change of the reaction is given by
AH =AH, +AH, +AH, +AH, +AH

or alternatively, the above equation can be written as:

AH =S +1 +§ -E -U
D
or U=S +I +E —E —AH

@ * A number of ionic solids are almost insoluble in water
because hydration energy is smaller than their lattice energy.
Examples of water insoluble salts are AgCl, AgBr, Agl,
Ag,CrO,, PbSO,, BaSO,, CaCO;.

Both lattice energy and hydration energy decreases with
increase in ionic size.

If both anion and cation are of comparable size, the cationic
radius will influence the lattice energy.

Covalent Bond

The chemical bonds that are formed by sharing of electrons
between the elements of almost same electronegativity or
between the elements having less difference in
electronegativity are called covalent bonds.

e.g. Formation of O, molecule.
s0=2,6

—cD

The covalent bond can be of the following two types:

1. Non-polar Covalent Bond If the covalent bond is
formed between two homonuclear atoms, i.e. between
atoms of exactly equal electronegativity, the electron
pair is equally shared between them. e.g. H,,CL,, E, B,
ete.

2. Polar Covalent Bond If the bond forming entities are
dissimilar, i.e. heteronuclear or with different
electronegativity, the bond formed has partial ionic
character as the electron pair is attracted by more
electronegative entity.

6+ ©&—- 6+ 6+ ©&—

H-O-H H-Cl
The greater the difference in electronegativity, higher is
the polar nature. The relative order of electronegativity
of some important elements is

F >0>Cl=N>Br>S=C=I>H
4.0 3.5 3.0 2.8 2.5 2.1
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