Classification of Elements and Periodicity in Properties

Calculate the electron gain enthalpy of chlorine atom in terms of |
kJ mol! and eV per atom.

Soln.: The amount of energy released when 1 x 10 atoms of
chlorine in vapour state are converted to CI ions, according
to the equation,

Cly + € —> Cly, is 57.86 x 10-1* I.

The electron gain enthalpy of chlorine, i.¢., the amount of
energy released when 1 mole (6.023 x 10%) atoms of chlorine
are converted into Cl~ ions according to the above equation
will be

__57.86x10"°

1x10"
=_348.49 x 10 J/mol = ~348.49 kJ/mol

Now 1 eV/atom = 96.49 kJ mol™

Electron gain enthalpy of chlorine

= —M= ~-3.61 eV/atom
96.49

-%6.023 x10%

Electronegativity

e Therelative tendency of an atom in a molecule to attract
a shared pair of electrons towards itself is termed as
electronegativity. Electronegativity is measured on a
number of scales but most commonly used are of Pauling
or Mulliken.

®  Factors affecting electronegativity

> Atomic size :
decreases.

Size increases, electronegativity

»  Ionisation enthalpy and electron affinity : lonisation
energy and electron affinity increase, electronegativity
also increases.

»  s-Character : s-Character increases electronegativity
increases.

Order of electronegawvity : sp > sp* > sp’

> Charge on the ion : Electronegativity order : cation
> parent ion > anion.

e  Variation along a period : Electronegativity increases in
a period from left to right since atomic size decreases
and nuclear charge increases from going left to right
in a period. Electtonegativity of a series of transition
metals is almost similar.

e  Variation in the group : Electronegativity decreases
down the group because the atomic size increases.
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Valency

e The electrons present in the outermost shell are called
valence electrons. The valency of an element is defined
as its ‘combining capacity’. Number of valence elecons
determine the valency of an atom.

e Variation along a period : The number of valence
electrons increases from left to right in a period. So, the
valency of the elements firstincrease from 1 to 4 and then
decrease to zero. Noble gases have zero valency.

Group 1 2 13 14 15 16 17 18
Number of 1 2 3 4 5 6 7 8
valence electrons

Valence on 1 2 3 4 3 2 1 0
hydrogen scale

e Variation in a group : On moving down the group the
number of valence electrons remains same and therefore
all the elements in the group exhibit the same valency.

For example, the elements of group-1 show monovalency
while the elements of group-2 show divalency.

Atomic radii Decreases . Incréases
Ionic radii Decreases Increases
Ionisation enthalpy Increases Decreases
Electron affinity Increases Decreases
Electronegativity Increases Decreases




