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Variation in radius of an element :
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Atomic Radius
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Cation: Atomic Radius > lonic Radius
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IsgeleJc’rronic pecies

=
* Atoms, ions, or molecules that have the same

Same e

total number of electrons and thus share
the same electron configuration, even though

they might be different elements with varying

huclear ¢charges
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* For example, O@ F= Na@ nd Mg@ all have 10 g
electrons, making them isoelectronic with Neﬁa (Ne)

* This similarity in electran.count means they often

exhibit similar chemical behaviors and properties
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»The minimum energy required to remove
an electron from an isolated gaseous atom)

A" (g) — A/(’v’f”“L(g) + &) ionization energy (IE) = AU
( COmEé/Q |
N . !
»Expressed inunit - kJ mol-1 or kcal/mole or
ev/atom "



energy obgor = ende ®62$

= eX0

> Energy is always required to remove
electrons from an atom ( endotheric)
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> Tonization enthalpies are always positive
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NOTE

IE, > IE; Because It Is More Difficult
To Remove An Electron From A
Positively Charged lon Than From A
Neutral Atom. So more energy

required Croperal vend 7
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Second lonization Energy
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Factors Affecting
The Ionization
Potential



Factors affecting the Ionization Potential
1) Atomic Size :

v

» When atomic size increases, L.P, value decreases because the

attra\g\t/i\gn of nucleus over valence electrons decreases

1
oOC 7
Atomic size

i.e., IL.P.




2) Nuclear Charge

» When nuclear charge increases, I.P value also increases because
the attraction of nucleus over the valence electron increases.

i.e., L.P.oc Nuclear charge



3) Screening effect

» When screening effect increases, I.P value decreases because
the attraction of nucleus over valence e~ decreases.

|

Le., 1P < S eening effect




What is

4) Penetrating effect penetrating

effect?

» The order of penetrating power of various
orbitals is...

s>p>d>f

» When penetrating effect increases, 1.P. value
increases because attraction of nucleus over
the electrons increases.

The tendency of orbital to

i.e., LE.oc Penetrating effect move towards the nucleus is

called penetrating effect



5) Electronic configuration

»The atoms of elements having either half filled or
fully filled orbitals are comparatively more stable
hence they requires more energy than others.
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Group 18 elements have maximum
I.LE. in a period due to completely

stable electronic configuration i.e.
octet configuration(ns’np® )
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Variation of 1%t ionization enthalpies

Atomic number(Z)

4

with atomic number for elements with %m‘o\e
Z=1to 60 F
N
l A.r r y - ‘\\Ob\e ’
[\ \ Xe .
& SEEEE TE low= aal
\¢ \ A & metol
Li Na : \ o
i K Rb = wa,(\g@
e
0 10 20 30 40 50 60



_Li Be E C N O F
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Configuration ~ 2s! 2s? 2s2p'  28%2p* 28%2p° 2s%2p*  28%2p°

Type of orbital B s p p p p p
Radii (A) 134 125 090 077 074 073 071
7* 130 195 26 325 390 455 520
‘IE ev) | 539 (932 [829]) 1126  14.53 @62 17.42
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\()/ﬂrst IE of Be is greater than the first IE of B re

The reason 1s@1fference in the nature of valence orb1tals>The valence orbitals of Be 1s 25> and that of
B is2s22p'. An's orb\glmreﬂletratmg and less shielded whereas a p —orbital is less penetrating
and more shielded. Therefore, attractive effect is larger on s- electron than on p — electron. Beryllium,
50 has higher IE than B.



(Mb)zThe first IE of N is greater than Oxygen

In this case, the reason 15 difference i the Eability of electron conﬁguratim]. Nitrogen has full filled 2s
orbital and half filled 2p orbitals i.c., both are'extra stable. Oxygen has full filled 2s orbital but its p -
orbitals are neither halfnor full filled 1.¢., not extra stable. Therefore, removal of p — electron of oxygen
1s easy and ts 1st IE is lower tha Y

T f Al . \ 3d_|
a(ﬁf/ The first IE of Al and Ga are almost equal (reason, equal radii) T " @
)

(dy” Vartation of Ist IE along each transition series 1s small (reason, small difference in radii

(Y The first IE of third transition series elements is larger than second transition series elements (reason -
lanthanide contraction) Teg: [Ad<nd] - gmall T hyh
The change in first IE for lanthanide elements is small (reasons, small change in the radii of lanthanide
elements from Ce to Lu).
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