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It is noted that the ionization energy of oxygen is less than that of nitrogen, despite 

the increase in ionization energy when moving in one period from left to right. The 

reason for this is that the (2P
3
) orbital in nitrogen has three electrons distributed 

singly (semi-saturated orbitals are more stable). However, in the case of oxygen 

(2P
4
), the presence of a fourth electron will be added to the semi-saturated orbital, 

which reduces stability and reduces the energy required to extract the electron. 

 It is noted that the ionization energy and the effective nucleus charge (Z*)  

increase in the period (from left to right), which means that there is a direct 

relationship between them, and at the same time there is an inverse 

relationship between the square of the period number (n) and the ionization 

energy, which explains the decrease in ionization energy in the same group 

when descending from top to bottom. The relationship below shows the 

relationship between ionization energy, the effective charge of the nucleus 

and the period number (principal quantum number). 



8 
 

 

Z* = Effective nuclear charge. 

n = principle quantum number. 

13.6 e.v = The ionization energy of the H atom. 

This value (-13.6 ev)represents the energy of the electron in the hydrogen atom, 

and therefore, to remove the electron from the hydrogen atom, it must be exposed 

to a potential difference (energy) of 13.6 ev. 

 

Ex: Calculate the first ionization energy or (potential) of 3Li 

Ans: First we must calculate Effective nuclear charge ( Z*) 

3Li: (1S)
2
 (2S)

1
  

S = [2×(0.85)] + [0× (0.35)] = 1.7  

Z* = Z – S = 3 – 1.7 = 1.3  

So I.E = 13.6 e.v *[(Z*)
2
 / n

2
]  

= 13.6 e.v * [(1.3)
2
/ (2)

2
] 

= 13.6 e.v * [0.4225] = 5.746 e.v 
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So, I.E of 3Li in KJ/ mol = [5.746] * [96.485] 

= 554.4 KJ/ mol 

 

Electron Affinity (EA): is defined as the amount of energy released when an 

electron is attached to a neutral atom in the gaseous state to form a negative ion.. 

The gaining of an electron is an exothermic process (releasing energy). 

X(g) + e
-
 → X

- 
(g) + Energy 

The energy released when an electron is added to a neutral atom is a measure of 

the strength of the bond between this electron and the atom. The greater the energy 

released, the more strongly the added electron is bound. Since the atomic radius 

decreases in the period, this means that the added electron will be closer to the 

nucleus (i.e. will be more strongly bound) as we move from left to right in the 
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period. Therefore, the electron affinity increases in the period from left to right and 

decreases in the group from top to bottom. 

Note1 :that the electron affinity of metals is low and that of non-metals is high. 

Note2: Halogens have a high electron affinity, due to their strong desire to 

gain an electron to fill their outer shell (i.e. until it is filled with eight 

electrons) and become more stable. 

The following table shows the electron affinity values of the elements 

represented in kj/mole. 

 

Electronegativity;- Pauling defined electronegativity as the power of an atom in 

a molecule to attract a shared pair of electrons (or electron density) to itself. 

*Other definition 

Electronegativity: is a measure of an atom’s ability to attract electrons from a 

neighboring atom to which it is bonded. 

Note1: All periodic properties are specific to atoms except for negativity, which is 

specific to molecules. 
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Note2: The higher the effective charge of the nucleus of an atom within a 

molecule, the more this atom shows a desire to attract electrons towards it. 

Therefore, the electronegativity increases in one period (from left to right) and 

decreases in the group (from top to bottom). 

The table below shows the electronegativity values of a group of representative 

elements. 

 

 


