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Crystal Bonding

Types of Bonding:

1. Ionic Bonding:- NaCl, LiF

2. Covalent Bonding:- Diamond, Si, C 

3. Van der Waal Bonding:- Solid Argon

4. Hydrogen Bonding:- Ice

5. Metallic Bonding:- Cu, Ag, Fe
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1. Ionic Bonding:
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Potential Energy of Ionic Crystal: 

The force of attraction between Na+ and Cl- ions in Sodium 
Chloride is 

F = Z1Z2e2/4πε0r2 

Thus the attractive potential energy is      

Va = - F. r = - Z1Z2e2/4πε0r
= - αe2/4πε0r

α is Madelung Constant.

The repulsive potential energy is     Vr ∞ 1/rn

Vr = B/rn

Thus the resultant potential energy V = Va + Vr
= - αe2/4πε0r + B/rn
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At the equilibrium separation r0, V has minimum value. 
(dV/dr)r=r0 =  0           of    V  = - αe2/4πε0r + B/rn

So                 B   =  αr0
n-1e2/4πε0 n

V  = - αe2/4πε0r0(1- 1/n)

Total binding energy of a crystal having N positive and N 
negative ions is given by

V  = Nαe2/4πε0r0(1- 1/n)

If the energy needed to transfer an electron from Na to Cl atom to 
become Na+ and Cl- ion is Vi , then total potential energy known 
as Cohesive energy is given by

Vc =  Va + Vr +Vi
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Van der Waals Bondings
van der Waals interactions are bonds between fluctuating, induced 
dipoles within the electron clouds of interacting molecules. These 
bonds can occur between nonpolar or polar molecules. van der Waals 
bonds are extremely dependent on the distance of separation 
between molecules, and are significant only when the electron clouds 
of the molecules are just touching. van der Waals interactions are 
demonstrated for two O2 molecules in Fig. 2.10. The covalent and van 
der Waals radii are shown.
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