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Fajans’ rule: Fajans’ rule predicts whether a chemical bond will be covalent or ionic. A few ionic bonds have 

partial covalent characteristics which were first discussed by Kazimierz Fajans in 1923.

The rule can be stated on the basis of 3 factors, which are:

1. Size of the ion: Smaller the size of cation, the larger the size of the anion, greater is the covalent character of 

the ionic bond.

2. The charge of Cation: Greater the charge of cation, greater is the covalent character of the ionic bond.

3. Electronic configuration: For cations with same charge and size, the one, with (n-1)dn nso which is found in 

transition elements have greater covalent character than the cation with ns2 np6 electronic configuration, 

which is commonly found in alkali or alkaline earth metals.

Ionic Characteristic Covalent Characteristic

Large Cation Small Cation

Small Anion Large Anion

Small-charge Large Charge

Fajans’ Rule can be summarized as:
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Consider Aluminium Iodide (AlI3)

The iodine being bigger has a lesser effective nuclear charge. Thus, the bonding electrons are attracted

lesser towards the Iodine nucleus.

On the contrary, the aluminium having three positive charges attracts the shared pair of electrons towards

itself.

This leads to insufficient charge separation for it to be ionic and so it results in the development of

covalent character in AlI3.

Consider Aluminium Fluoride (AlF3)

Here the fluorine being smaller attracts the shared pair of an electron more towards itself and so there is

sufficient charge separation to make it ionic.

3



• Which compound should theoretically the most ionic and the most covalent amongst the metal 

halides?

The smallest metal ion and the largest anion should technically be the most covalent. Therefore, LiI is the most 

covalent.

The largest cation and the smallest anion should be the most ionic. Therefore, CsF should be the most ionic.

• Arrange the following according to the increasing order of covalency:

1. NaF, NaCl, NaBr, NaI

2. LiF, NaF,KF,RbF,CsF

1. Since the cation is the same, compare the anions. Amongst the anions, larger the size more would be the 

covalency. Therefore the order is: NaF < NaCl < NaBr < NaI

2. Here the anion is the same, so we compare with cations. Smaller the cation more is the covalency. Therefore, 

the order is: CsF < RbF < KF < NaF < LiF
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