IONISATION POTENTIAL OR IONISATION ENERGY OR IONISATION ENTHALPY

Minimum energy required to remove most loosly held outer most shell e in ground sfate from an isolated

gaseous atom is known as jonisation potential.
(sdded — Without any bonding with other atom)

Successive lonisation .Energy .. .

(@) For an atom M, successive ionisation, energies are as follows -

M+E  ———— M +e E

1 I*  Ionisation Potential

M'+E, ———— M?+e E

5 ™ lonisation Potential

M2 + E, — 5 MY +e ks 11 lonisation Potential
I** lonisation Potential < 1™ lonisation Potential < I[I* lonisation Potential

(b) Electron can not be removed from solid state of an atom, it has to convert in gaseous form, Energy -

required for conversion from solid state to gaseous state is called Sublimation energy.
(c) Ionisafion Potential is always an endothermic process (A H = +ve)
(d) It is measured in eV/atom (electron volt/atom) or Kcal/mole or KJ/mole
Factors affectir;g ionisation potential

(a) - Atomic size': Larger the atbmic 'size, smaller is the lonisation Potential It is*due to that the“size of atom *
increases the outermost electrons . farther away from the nucleus and nucleus loses the attraction on - -

that electrons and hence can be easily removed.

1
isation Potential ¢ —————
loni Atomic size

ieati 1 increases with the increase in’ nuclear charge
(b)  Effective nuclear charge (Z,): lonisation potential incr

between outermost electrons and nucleus.

‘ Jonisation Potential < Effective nuclear charge l




g

(¢)  Screening effect : Higher is the screening effect on the

outer most electrons causes less attraction from

the nucleus ahd can be easily removed, which is leading to the lower value of lonisation Potential

1
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(d) Penetration power of sub shells :

W Order of attraction of subshells towards nucleus (Penetration power) is -
s >p>d>f
(i) As subshell is more closer to nucleus so more energy will be required to remove e in comparision to
pd & f Ex. Be B
‘ 1s2, 252 152, 2s? 2p!
lonisation Potential Be > B

After loosing one e, B attains electronic configuration of Be, so ™ ionisation potential of B is more than
Be. II™ lonisation Potential ~of B > Be
(e) Stability of half filled and fully filled orbitals :

@) - Half filled p,d® f’ or fully-filled %, p°, d%, f14 are more stable than otherssso it-requires more energy. - +-
Ex. N o) '
15?2, 252 2p® 1s2, 2s2 2p* I lonisation Potential order is O < N

Because of half filled p-orbitals in N, its ionisation energy (stability) is higher than O.

I* jonisation potential order Na < Al < Mg

(i) Because s-orbital in Mg is completely filled and its penetration power is also higher than p-orbital (Al).

1™ ionisation potential order Mg < Al < Na°
(2,8,1) (2,8,2) (2,8)

Periodic variation of ionisation energy
(@)  Variation in period among the representative elements: lonisation energies generally increases
along the period because in moving left to right in a period the effective nuclear charge per outermost

electron increases while the corresponding principal quantum number remain same.

(b) - Variation in a group among the representative elements-: The ionisation energy generally decreases -

in moving from top to bottom because the size increases due to the increase of the principal quantum . .

number. On the other hand the effective nuclear charge Zeff for the outermost electron remains almost

the same along the group.
Exception ’

(a) lonisation Potential of Al < lonisation Potential of Ga (While lonisation Potential decreases down

577 kj mol? - 579 kj mol™! the group it is due to Transition contraction)
(b) Ienisation Potential of HE> Ionisation Potential of Zr | (While lonisation Potertial shoud decreases down
760 K a1 5d 674 K md-! 4d| the group. ltisd.letolarﬂmdeoontracﬁm)
() In a period atomic size decreases and zeff increases so removal of electron becomes difficult and ionisation
potential increases. But N, Be, P, Mg, show high ionisation energy than corresponding of next element
Li Be B c N 0 F M
atomic size decreases, zeff increases, lonisation Potential increases.

Order of ionisation potential Li < B < Be “C<O<N<F<Ne T
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ﬁpplicatjqns of ionis

(a)

ation potential

a1
Metalli ¢ and non metallic character

Metallic

—> lonisation Potential Low {Na, K, Rb etc.)

non metallic

—>  lonisation Potential High (F, Cl, Br etc.)

lonisation Potential o L

Metallic property

{t)  Reducing character

Re ducing character o« — ! |
loni;;ation Potential

IA group has minimum ionisation potential so they are strong reducing agents in gaseous state
(Li <Na<K<Rb<Cy)

(i1) IA group - In Aqueous state
reducing character i>K~ Rb>Cs> Na

As the degree of hydration is more in Li due to high charge density.
(iif)

VIIA group has maximum ionisation potential so they are strong oxidising agents (F > Cl > Br > )

(c) Stability of oxidation states :

() If the difference between two successive ionisation pctential > 16eV then lower oxidation state is stable.

& & o - -

Ex.r o Na; ——9 Na®' [* ionisation potential
" } 427ev
Na* —>  Na'? II™ionisation [potential

Difference of ionisation potential > 16 eV So Na’ is more stable.
()  If the difference between two successive ionisation potential < 11 then higher oxidation state is stable.
: Mg — Mg’ I* ionisation potential
Ex ¢ s 2 } 74
Mg* —— Mg? 1™ ionisation potential
Difference of ionisation potential ‘< 11 eV So Mg? is more stable.

Al — Al _
) } 12.8 eV So Al is more stable

‘AP 3 +2
Al Al } 6.0 eV So Al'® 1s more stable

- Al > Al - ; : o = B I
Al is stable only in daseous state
Al? is stable in liquid and sclid state.

lonization energy in KJ mol™
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4 K Ca Sc Ti \" Cr Mn Fe Co Ni Cu Zn| Ga Ge As Se Br Kr
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