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3.1 ELECTRONEGATIVITY AND BONDING 
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       Learning outcomes 

Candidates should be able to: 

1. define electronegativity  

2. explain the factors influencing the electronegativities of the elements 

3. state and explain the trends in electronegativity across a period and down a group of the Periodic Table 

4. use the differences in Pauling electronegativity values to predict the formation of ionic and covalent bonds 

 

Initial assessment 

Discuss and express your previous knowledge about different kinds of bonds. 

 

 

Introduction 

Definition 

Electronegativity is the power of an atom to attract electrons in a covalent bond to itself. 
➢ The greater the electronegativity value, the greater the power of an atom to attract the electrons 

in a covalent bond towards itself.  
➢ For Groups 1 to 17 the pattern of electronegativity is: 

Electronegativity increases across a period  
Electronegativity increases up each group. 
 

 
 

➢ This means that fluorine is the most electronegative element. 
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Factors influencing EN 

1. Nuclear Charge: atoms in the same period with a greater (positive) nuclear charge are more likely to 

attract the bonding pair of electrons.  
2. Atomic radius: atoms in the same group in which the outer electrons are farther from the nucleus are 

less likely to attract the bonding pair of electrons because the pull of the positive nucleus on the 

electron pair is lower. 
3. Shielding effect: the greater the number of inner electron shells and sub-shells, the lower the 

effective nuclear charge on the bonding electrons. 
 

Ionic or covalent? 
The most commonly used scale of electronegativity values is called the Pauling electronegativity 
scale, NP. 
Following table shows some Pauling electronegativity values. 
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Pauling electronegativity has no units. 

Carbon (NP = 2.5) and hydrogen (NP = 2.1) have electronegativities that are lower than those of many other 

non-metallic elements 

 

Differences in electronegativity values can be used to predict whether a simple compound has ionic or 

covalent bonds. 

➢ If the electronegativity difference is high, e.g. 2.0 or more, the compound is likely to be ionic. E.g. 
sodium chloride: Na = 0.9, Cl = 3.0. Difference = 2.1. 

➢ If the electronegativity difference is lower, e.g. below 1.0, the compound is likely to be covalent. 
E.g. methane: C = 2.5, H = 2.1. Difference = 0.4. 

➢ A zero value shows that there is no ionic character in the bond, e.g. Cl─Cl. 

➢ Some compounds are not entirely covalent and have some ionic character in them. These have 

intermediate electronegativity differences, e.g. 1.0. 
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