
classification of elements
and

Periodic properties

Periodic table is arrangement of chemical
elements in a tabular form on basis

of their properties which facilitates
the systematic study of properties of the
elements

c
Mendeleev's periodic Law The physical and

chemical properties
of elements are periodic functions of their
atomic masses

Drawbacks
No place for isotopes
In few places element having more atomicmass
was placed before element having lower
atomic mass
No unique place for H

But Mendeleev's periodic table was challenged

by Moseley's experiment



Moseley's experiment
Basis of modern periodic table

He bombarded high speed energetic electrons
on different heavy metal surfaces and
obtained X rays

He observed a systematic mathematical
relation between the frequency of emitted
x rays and atomic no of metals used

A

Tu Tu
so

Atomic mass Atomic no
M Z

JJ a 2 b Moseley'seqn
D frequency of emitted x rays
2 atomic no element
a b constants

JV X Z



He thereby showed that the atomic no

is a more fundamental property of an
element than its atomic mass

Derivation of Moseley's egh from Bohr's model
not for school

o Entente
replacing 2 by Zeffective

effectihagngewbat.Eaeotewt.nuIed

U 2JT2me4 2

73 Zeff nta

D 2T2me4 a

F
Z
Wiest.to

e e repulsion

for ka line
nns

2 const

D 2thYe4_ L b
2

t
const of

JJ a Z b



Modern Periodic Law The physical and
chemical properties

of elements are periodic functions of
their atomic numbers

i e if elements are arranged in order

of increasing atomic numbers the elements
with similar properties are repeated
after certain regular intervals

Modern periodic law is essentially the
consequence of periodic variation in
electronic configuration
Long Form of modern periodic table

Total no of known elements 118

Horizontal rows of periodic table are
Called Periods Total no of periods _7

vertical columns of periodic table are

Called Groups families
Total no of Groups 18

Total no of blocks 4 S Pid f



8
8

8 j



No of elements in periods

Period No No ofelements
I 2

2 83 8

4 18

5 18
6 32

7 32



 

Formula

2 Int NII
2 N Period no

Inter n

roundofintegerofse.tn
a anti

13217
sent 15

2 l 2 232
8

Blockwise brief introduction of periodic table

CAT S block all metals
Contains Group 1 Group 2 metals
General configuration noblegas nsl

2

Group 1 metals known as alkali metals

they form alkaline hydroxide on ran

with H2O

Group 2 metals known as alkaline earth metals
except Be

They form alkaline oxides and hydroxides
and their oxides are abundant in
earth's crust



Beo Become Amphoteric
so Be is not included in alkaline earth metal

CBI P Block

contains metals non metals metalloids
noble gases
Group no 13 to Group no 18 to b block
General configuration noblegas not npt

too

pnictogens chaleogens halogens
Gr 15element Gr 16elements Gr 17elements

b B G if mz iau

Noble gases inert gases
Group 18 elements He Ne Ar Kr Xe
Least reactive

CCI d Block
all metals
contains Group 3 to Gr 12
General configuration noblegas ns.toknbdto

All d block metals except Group no 12

2n Cd Hg are called transition elements



Transition metals

Transition elements form a bridge between
reactive metals of S block and less reactive
metals of fo block Ci e Group B

08

qg min
her do or d atom or ions

configuration in atom or ion

Zn Cd Hg all have d

not included in transition element



In atom or icon of transition elements

they have partially filled d subshell

QQ Cee has configuration As last 3dL still
it is included in transition elementsHow

SI aft CAD 453ds
ion

Ena zznnai.fi 4ss 3adi7tfYedd
DT f block
all metals at no 58 to 71 Lanthanoids
Group 3T Lanthanides

Tat no go to 103 Actinoids
Actinides

General configuration not ns2fn ljdtoqnzgfto

They are called inner transition elements
at no in b w transition elements

Lanthanoids 14 elements lyingafter lanthanum
Actinoids 14 elements lying after actinium



Transurenicltransusenium elements

Elements after at no 92 Uranium

They are man made synthetic not known
in nature

Representative elementsInnain groupelements
Elements of S block and p block are

collectively known as main group elements

Finding group no Block period no for an

element whose atomic no is given in Periodic

table

Method for school exams

step 1 write electronic configuration
step L max principalquantum no period no

Step3 subshell of last e Block
step 4 To find group no we use following

table
Block Group no
S no of e s in outermost S
p no of e s in outermost lot 12
d no of e sin outermost St no of e in inner dns n Dd
f 3



ex atomic no 15 ez at no 24

152282 206 382 303 1822822063823106451395

Period 3rd period 4th
Block to Block D 1
Group no 31 12 15 Group no C 5 6

atomic no 12 atomic no 62

s22s2 2106352 IET 6524ft
Period 3rd Period 6th
Block S

Block fGroup no 2
group no 3

It is failed in some cases

Pd 46 182282210635231064823dB 4ps follo
actual
configuration Period acc.to configuration 4th

But actually its period is 5th

Method 2 Gr no 18 Periodi 1

S block Gr l 2 He 2 ist

p n Gr13 to Gr18 Ne lo 2nd

d Gr z to Ariz Ar 18 3rd
f block aeat.no fo8tefo7o krC36 4th

Xe 54 5th
Rn 86 6th



exe at no 15 at no 53

Period 3rd period Sth
Gr no 15 Gr no 17

p block to block



 

atomic no from 103 to 118

Group no atomic No too

Prediction of atomic no of a given location of
element in periodic table
elIi period 2nd Gr 18 Period

I
Group no 16 He z ist

atomic Nello 2nd
No 8

As 18 3d

exCiig Period 4th Kr 36 4th
Group no 5 Xe 54 5th

nato 23 Rn186 6th

Prediction of atomic no of elements lying above
and below for an element of given atomic no

GA Gr 18 Period
1

He St

f no e Ina
belowelement at no 35 AsCl8 3M

Kr 36 4th
Xe 54 5th
Rn186 6th



IUPAC naming of elements having atomic no

more than 100 naming of superheavy elements

It is a temporary naming of elements
It is based on digits of atomic numbersof
elements

Digit root abbreviation

0 nil n

l Un U

2 bi b

3 tri t

4 tetXsaquad 9

S pent P
G hex h
7 hefty Sept s

8 Oct 0

g em e

The common suffix is item

t Add the roots in sequence of digits shown
and then add common suffix for
naming

E it i i



ez at no 107 exe at.no

l3unttm.etseptun ut'tri
Name Unnilseptium NameUnuntrifium
Symbol Uns Gununtrium

Q Find group no of element Ung
SOI at no 104

Group no 104 too 4

what can be group no of a hypothetical
element whose atomic no is 120

SI Group 2 S block
alkaline earth metal

some important effects

A Penetration effect
Penetration describes the degree of closeness

of an orbital wit the nucleus

For a given shell penetration follows
the order s p d fr



CBI Screening effect shieldingeffect
tmb

Test e
Repulsion

Nucleus eobunsedffation a attraction
1

oooo Due to presence of inner electrons or other

electronspresent in same shell the outer e

does not experience the full positive charge
of the nucleus full positive nuclees

charge of
2e

The effect is lowered due to the

partial screening of positive charge of
the nucleus by inner electrons

This is called shielding of outer
electron from nucleus by the inner

electrons or other electrons present in
the same Shell

screening to outermost
Element configuration e by
Li 3 led as Two e s of IS
Be 4 1st 252 Two e s of 1st one left eof2S
S IG 182252206352304 Twoesof 1ft Two e sof 21St

sixes of 2ft Twoe s of 3St
three left e s of36



The order of shielding effect exerted by
electrons of a given shell on a test e

is given as ns np nd nf n Sfg

within a shell S orbital electrons spends
more time close to the nucleus in

comparison to p orbital electrons which

spends more time in the vicinity of
nucleus as compared to d orbital electrons

Cc Effective nuclear charge Zeffective

The net positive charge ie actual

charge that electron feels of nucleus
experienced by an electron in an atom
is called effective nuclear charge

Zeffective Z r

tatnog.m.clscreening const
shielding const

For any single e species
5 0 No other e to shield
Zeffective z

Across the period effective nuclear charge
increases from left to right



 

2nd period

isatin is S Eggs Eggs tags ftp.EFEEEYesss
2ps

s s s s s
inc proton by 1 unit Z inc by lunitinc electron by unit r inc butby lessthan I am't

zinc more rapidly than
hence Zeff Inc

Periodic properties

A Atomic radius

B Ionic radius

c Ionisation energy
D Electron affinity
E Electronegativity

Atomic radius
9h an atom the distance

between nucleus and outermost electron cloud
is atomic radius



Exact atomic radius of an atom can not
be obtained as

i size of atoms are too small ni 2A
ii there is no sharp boundary of electron cloud
Iii Atoms are mostly found in bonded form
iv surroundings affects size

size of atoms are studied in their respective
bonded States

Atomic radius

covalent metallic van der
radius radius Waal's

radius
non bonded
radius

covalent radius
SBCR single bond Half of the internuclearcovalent radius

distance in a single covalently
bonded homonuclear molecule is covalent
radius

Internuclear distance distance b w two nucleus of
bonded atoms

Homo nuclear molecule moleculemade of same element



Homonuclear A A
Molecule

re dz
d

covalent radius

bondlength
of atom A

internuclear distance

Bond length in Az molecule 198 pm
covalent radius of a atom_198g ggpm

on Increasing bond multiplicity internuclear
distance decreases
eX c C C c CEC

o
d I54th l 33A 1.20A

Heteronuclearmolecule
A

B Stevenson Schomaker's egh
daB E a E B o 09 XA XB
da B A B bond length in Adats ro a covalent radiusofA in Ao
K z covalent radiusofB in a
Xa Electronegativity of A
XB electronegativityof B



Metallic radius

Half of the internuclear
distance of two closest atoms in a metallic

crystal is called metallic radius

pm d
2

Id
Metallic
lattice

Van der Waal's radius
In solid state half of

the internuclear distance of two closest atoms

belonging to the nearest molecules is called

Van der Waal's radius

ex nearlest molecules
Cf solid

u u u u stated

d s

a d
2

van der
Waal's radius
of a atom



For noble gases
solid He

Nearest atoms

He He
Gu µe dz

s

QQ covalent radius of iodine is sent find
Van der Waal's radius of iodine considering
the following diagram

I I I I closestmolecules
of solid iodine

S

Y A
solution

I I T
Y 224

I I

o o
c
2K

S

Y A
b y 2k

I

If a particular element can show all these

three types of radius then Kr tm to



 

Factors affecting atomic radius

it Number of Shells Generally greater the no

of shells more will be the

atomic radius
e Li is 2s1 2 Shells

Na Is2282266 3D 3 Shells
size of Na is more than that of Li

e
Effective nuclear charge
Generally Mose 2effective Smaller size

B 1822522b C e is 252 2102 N S2 282 2ps

vine 2 effective
dec size

Ciii Bond multiplicity
For the same bond Greater the bond

multiplicitysmaller the atomic size

E C c C C C

inc bond multiplicity
dec size of C



iv oxidation number

Real or hypothetical charge present on atom
in its compounds is oxidation no

Electronegativity F o NIU g
I Order µ

na esooE.nnooi7gieaIIisHEo.s.iityooii.i 3 I
01St

y
ox no of0 2

5 toe ox no ofEach
F I

2St 2
CO2 0 C O

25 251

OX no ofC 4
ox no of each 0 2

For the same element

more the ox no n Smaller size
more ve ox no s larger size
2 2

H2O 012

menu
neater'Enamnotonjaten

of Oz

General variation of atomic size in periodic table
In a period from left to right
size dec C Zeff inc

In a group size
inc fromtopto
bottom noofshells

ing



S block b block
He

Li Be v B C N O F Ne

Na Ang Al Si P S U Ar

inc k ca
in da Ge as se Br

v

Rb Sr In Sh Sb Te I v Xev
Cs Ba Tl Pb Bi inc

v
s

decdec

size of Al and Ga v v imp

Atomic radius of Al 1.43 A Don't try
Atomic radius of Ga l 35 of to learn

values

The size of Ga is slightly smaller than
that of Al et we show leniency in comparison
we can say that size of Ga is nearly equal
to that of AG
Al 13 CNET3823101 Gal31 ART 48231104101

provides
poorshielding
to outermost e
I

size dec Inc Zeff
Transition contraction



d block size almost const incsize dec s
Gt3 Gr 4 Gr S Gr 6 Gr 7 Gr 8 Grg Gr lo ar Gk

Sc Ti V Cr Ann Fe Co Ni Cu Zn

n n n n n n n n r n
Y Zr Nb Mo Te Ra Rh Pd Ag Cd

El SI SI SI SI SI SI SI SI
La HfHD Ta W Re Os Ir Pt Au Hg
fo CxsE3Gs2

4fK5d

explanation of variation in period

Sc Cr inc in Zeffective is dominating

inc in Z is compensated byCr Ai inc in e e repulsion

cu zn
inc in E e repulsion is
dominating

explanation of variation of size in Groups
se Zn 3d series from Gg 4 to Gr 12
Y Cd Ad series Sd series element if electrons
La Hg Sd series 7

shieldingLantheanoid
contraction size c inc Zeff I

contraction



within a group size of Sd series element
is nearly equal to that 4d series element

from Gr 4 to Gr 12



 

Il Ionic radius

AT cation radius

cations are formed by loss of one or

more electrons in atoms
ie oxidation of atoms

Li s Lit e

No of e s 3 Z is same

atomic no
3

Y
n hide it

r differentNo of protons

Zeffective is more for Lit than for Li

size of a cation is always smaller than
its parent atom because cation has more

Zeffective as compared to parent atom

CBI Anion radius

Anions are formed by gain of one or

more electrons in atom ie Reductionof atom
F e F

No of e s 9 10

No of protons g
atomicno z

9

Zeffective more for f atom than for F ion



size of an anion is always larger than
its parent atom because anion has lesser

Zeffective as compared to parent atom

comparisons of size

i 02 o o o 02T
Ii I I It
Iii Fe fet2 Fet3

Civ H 7 H HICproton

comparison of size in isoelectronic species

02 f Nat pag2t

No of e S 10 10 10 10

No of protons 8 9 11 12

Zeffective Angst Nat f 02

size 02 F Nat ragat

ii Kt S2 a

no of e S 18 18 18
no ofprotons 19 16 17

Zeffective Kt Ce 52
size S2 ee Kt



v.IM
For isoelectronic ions Greater the positivecharge
smaller will be size and Greater the negative
charge larger will be size

ionic radius comparisons

Lit Belt e
v v v

wat angst size a
v u size intKt size cast Inc Gat Brinc v v v

Rbt sy2t Int inc I
v v t V sizeCst Bath Tl

In same group for same charge size inc
down the group

Lit Belt Zeff N3 L 02 Zeff

Lit Best size Ns 02 size

v v imp trends of ionic radius to remember

lid I Bei I E y
te is verylarge

SShells Ishell 4Shells 3Shells 2Shells due to low 2effective
H e z

p I

Ii Lit Angst Aest
Es

it is very large
shell due to low Zeffective



Hydrated radius of ions

Hydration describes the interaction of water
molecules with the dissolved species

when an ionic compound is dissolved
into water it breaks into ions and ions
interact with the water molecules
NaCl s H2O Natagy t ATaq

St St
µ 92sK H St

O H
St 25 g St

St Hsik
wat 28TH fast a tho

sty 25 must I
H 2g

St
0 get at

µ
A H H IH

si St 022
Ce Cag

Natcag Hydratedanion
Hydratedcation

his
besotted

Yegation
Positive
pole

The energy released on hydration of species
is called Hydration energy



t
t t t

t
i

i
MktI t t t t i

r t t t t

Hydrated
C radius

Cag v

Distance from nucleus of an ion to the point
upto which the associated water molecules are

immobile due to attraction from ios is called

Hydrated radius of that ion

Extent of hydration indicates the no of
layers of Hao molecules altatched to a

particular ion

Greater the charge density of ion more will

be the extent of hydration for the ion

charge density Ioffe
More extent of hydration leads to larger
hydrated radius



ex

Lit g Nat g Ktcg 125cg

size inc

charge
density dec

extent of s s s
hydration dec

hydrated e e a
radius inc

ionicmobility s 3
speed inwater inc

electrical s
conductance Inc

Liturgy Natcaq K'Tag Rbteagy size

8 Lit Best

change
density
extent of
hydration
Hydrated
radius

EI Faq A can Brim size



CIII Ionisation Energy
Minimum amount of energy required
to remove the outermost electron

from ground state of an isolated gaseous
atom is called ionisation energy of atom

Ionisation enthalpy and ionisation potential
have exactly same trends as that of
ionisation energy

Reactions releasing energy exothermic reactions
ve enthalpychange

Reaction absorbing energy endothermic reactions

tiveenthalthange
DH

For an element
ionisation energy1 1 ionisation enthalpy1



 

Ionisation enthalpy is positive for a neutral
atom i.e endothermic

if
successive ionisation energy values of an element
increases continuously due to dec size and

Inc Zeff s Z y se

OzDH
t K tDH q2t DH t Z 3T

First ionisation energy of Q IE of 2e
Q

f
InaiminisEEnmene of.at goiatj t

Esi7anaii7mFEonene7gg ai
Third ionisation energy of CIG ofQ Z

Energy required to remove first two electrons
from Q ty

Energy required to remove first three electrons
from Q ktytZ

Energy req to remove first two e s from Qt YtZ



Factors affecting ionisation energy

i size Generally smaller the size more will
be the ionisation energy
Li 3in Be
C
IE

Iiis 2effective Generally more Zeffective leads to
more ionisation energy

ez c o
Zeff

Ies

Ci stability of electronic configuration
EExactlyhalf filled and fully filled subshells
provide stability to the configuration

I stable configuration leads to more IE

This factor is usually dominating upto
adjacent elements

EI N ish as Y
0 is 252,340,4mg F Hss j4Iyµ

Sexactlyhalffilled
IE order F N 0

Size N 70 f
eff NC O C f



Iv Penetration effect
Removal of election from orbital having more

penetrating power is more difficult ie more

IED

This factor is usually dominating upto
adjacent elements

ex
Be B

S2 252 IE 182282261
LTD

ias is more penetrating than 210J

General variation of IE in periodic table

general inc in IE from left to
right in a period

general dee in IE
Ne

from top to bottom v
Ardown the group
Kur
Xe

v

Periodwise variation

H L He
IS IE 1st stable configuration



Li Be B L C N O L F L Ne
251 292 2101 2ft 263 2104 2ps 2ft

Penetration stabilityof stabilityofeffect configuration configuration

Lie B Be CLO NC F Ne

Ciii Na Ling Al L Si L P T s as Ar
351 352 3101 315 313 3104 3155 3ft

Penetration stabilityof stabilityofeffect configuration configuration

Na AIL Mg sics Pace Ar

IE trends in Gr B and Group 14

Atan Malai sisal
B Tl Ga At In C si Ge Pb Sn

w w
dueto dueto
high muse Zeff
Zeff presence of
presence tf e s
of4fEs

v imptableaio
Maximum IE in a period Noble gas
is for element

Least IE in a period Group l
is for element

Max IE among all knowelements Helium

Least IE among all knowelements Cs



d block

Gr 3 Cer 4 to Gr 12

Sc 3d series

in size
La in 5d

gig



 

Ionisation energy in 3d Series

Sc Ti Cz Mn Fe Ni ae 2n

5 583 358s 5 5 5 587 3 9 g
453d 4503d 4S3d2 453dB 4sD3d4 4sD3d5 4s3d 4503174534845034

Maximum IE in 3d series 2n Escotnabfeguration

Maximum IE in 3d Series culEemotfoomsdo

maximum IEz in 3d series 2n Emotfoomsdo

Maximum Iea in 3d series socenofeeengfsovafntf.gr
Sc3t Ar 4S3d

IEz and IEz Comparisons

compare second ionisation energy in

following pairs
a He Li b Be B CC N O d F U

2 3 4 S 7 8 g 17
Sole
a He 182 Het 1St
Li 192251 Lit z IS Li

CFthable IG He Li

b Be 152282 Bizet
18225

IEzB7Be
B 152282210 fn abey IEEBesBO



C N 1522522103 Nt 1522522102
iEj

0 S2 2822104 Ot ps2282263
IG N 0

d

f is 2522105 Ft 192252 2p4 Ez f U
Cl IS22522863523105 Cet 152252266352304 IE F U

compare IEz IE fer C and N

Sot
C G 182252 202

NH 1s22s2zp3
IET

Ct is 282 2101
lez 1

Nt I 192 252 2ft



Compare third ionisation energy in

following pairs

a Li Be b B C C O F
3 4 S G 8 9

Sol

Ca Li 2T

Beat IES Be Li

b 132T

cat
IES C B

C 02T
1 24

22922p2
182252263 IES f SO



Ionisation energy comparisons between
atoms and ions of same element

size Zeffective are dominating over configuration

i H H Iii at a Ce
Isl IEI ps2 IE

IE ofcation IE ofatom IE of anion for the same
element

Applications of ionisation energy

I Metallic character

Lower the IE More electropositivity
rise

Generally more metallic
character

reactive metal
ex

Li dec.IE Li L Be
V IE

Na inc metallic
character Li Be

k seactivity

Rb
vine reactivity

Cs V

Alkali d block
metal in metal



2 Prediction of group no of sand lo block
elements on basis of successive IE data

maximum difference in no offsalence Group No
IE and I E z I i

IEzand IE3 2 2

I Ez and IE 3 13

I Et and IES 4 14

IES and IE 6 5 75

IES and IE 7 6 16

IEz and IES F 17

element X IE IES IES
5 lu atom47ev atom6gev atomI 1
diff 47 5.1 42 EN diff 22 ell

Biggest Jump in IE is from IE to IEz
No of valence e 1
group not 1

Myexacii element Z

F El IEz IEz I E4 IES
8evlatom 24evlatom Goeyatom 250

exatom
352
erratum

Sot 3691
102

No of valence e 3

Group no B



Tee advanced 2020

Alkali
metal

SI at no less than iz

in

ANI 9

when IE data are given and noble gas
is asked The one having maximum
IE among given will be assigned as

noble gas



3 Stability of oxidation States

successive IE successive IE successive IE diff
difference 316 eV difference Hev between it to 16W

H H H
Lower ox State Higher ox State Both ox States
is more stable is more stable are stable
ex ez
IE of Na S tell IEzof Al e 18 EV IEz ofFe 16EN
kaof Na 47 et I ofAl 28 er IEz of re 3 0W

Both Fett and
Natzke

Na't
APtsfable Art feet are stable

4 Reducing power generally lower the IE

more is seducing power provide e for
reduction of others

Be
Nag

V dec IE

ca Yingowreerducing 5
Sr reducing
Bar power



EDI Electron affinity Electron gain enthalpy
Electron Electron
affinity EA

gain enthalpy Degth
The amount of energy The enthalpy changeon
released on addition of addition of an electron
an electron to the outer to outermost shell of
most shell of isolated isolated gaseous atom is
gaseous atom is electron electron gain enthalpyof
affinityof that atom that atom

ex
Afg e A g DH se eV

DegH for A 2e

EA for A E K

DegH EA

Z t e s Z Cg DH ty eV
g

DegH for 2 t y
EA for Z y



 
exe

A g t e A g i DH IO EA e 10

D g t e D g DH 15 EA 15

Explanation
Electron affinity of D is more than that of A

D has more ve electron gain enthalpy than
that of A

X g te s x0cg e 2 Cg
D

Dega of X0
begH of X Beg'gH of

very important points

beg H for sand to block elementsI

Iv
positive negativefor for
Noblegaselements Rest elements of SHe Ne Ar Kr Xe npb

and f blockGroup 2 metals n
Be ing Ca Sr Ba

Nitrogenelement 21030
Ct more interelectronicrepulsion



ii Addition of an election to a cation
is Exothermic attraction bw e beingadded ion

Degett of a cation ne

Ciii Addition of an election to an anion
is Endothermic Repulsionbtw e beingadded ion

begett of an anion t ve

begzH DegzH are positive for any atom

Civ Addition of two or more electrons
to an atom is always endothermic

ex

X g t e x0cg DH b
X g te s X2 g DHz Hoz

XCg 25 s X2 Cgl DH P2 Pi

treated Had
ex

01g tze s 02 g DH t ne

N g t 3 e N 3 g DH t've



File the following table



Factors affecting electron affinity
lit Size smaller the size of atom more

attractiveforce on conningelectron generally more

energy is released

ii Effective nuclear charge
more 2effective

generally more energy released

Liii Stability of configuration exactlyhalf
filled or

fully filled configuration less tendency to
accept e either t've DegH redegty

Lessmagnitude

iv Inter electronic repulsion

Mose interelectronic repulsion may lead to
lower electron affinity



ex

F g 2,7 U 171 2,8 7
X

x e
X

exT x f
x x x

x o

x x x x Eoff x

x x

2ndshell
x x

x x
x 3rdshell

more e density in the less e density in the
shell to which electron is shell to which e is

beingadded beingadded
less repulsion

more repulsion to coming to coming e
electrons byalreadypresent 1
electrons Mose EAT
Less energy release

Less EA

EA in p block

Ind period B C N O F
r n n n n

3rd period Al Si p s Cl

Due to more interelectronic sepulsions the
second period elements have lower EA than
corresponding third period elements in P block



Electron affinity orders to remember
i Group No 17 U F Br I

ii Group No 16 S Se Te Po O

EA comparison in Periods
i H He

Ii Li Be B C C N L O F Ne
25 203 2106

Iii Na S My Al L Si S P L s a Ar
3s2 303 3106

ten respective periods generally halogens have
maximum electron affinity Reason high Zeff

smaller size

U has maximum electron affinity among all
known elements

For same period
Group 1metal Sea Group B element

nd np
ez LizaB

Nazaa



some v imb points

E BegH of atom DionisationH of anion

For same element its anion

exe
A te a ate 2e e gainof aatom
a ate sie toe ionisationof a ion

Iii
DionisationH of atom begH of cation

For same element its cation

Na Mattei Dusty ionisationof Na atom
Natt e Na Dte y e gain of Nat ion

iii IE of F L IE of A
explanation similarly IE of o IE of 5

Ft e F DH N

ate

i
E III
IE of a IE of F

IE i f Cl Cl f

while comparing IE of ions from same group
use reverse of Electron affinity

an



 

while comparing EA of Cations of same group
use Reverse of IE

EI Fa Fattee
oreabsorb e F moreselease

cette a

Ftfacet

1he

t he
ve

t ve

t've

ve

t've
ve

t ne

t ve
ve



0 O 302 N N's is endothermic Still

oxidesCo2 nitrides Ns ate abundant in
nature why
Sot o 02 N N3endo endo

compensates Twinpensates

for energy for energygiven via
energyBeleased given via

on bond formation energyBeleased
on bond formation

Tee
advanced

which of the following ion is the leaststable
A Li 1B c e Be D f

SL ANS C

f Lite Li exo

IEIE.IE
Bete BE endo

multifoffed
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CEI Electronegativity X

The tendency of a covalently bonded atom
to attract the shared electron pairs towards
itself is electronegativity

X ooo Z Electronegativity of is
shared e pair
ataboutmiddle equal electronegativity of z
position

S St 1J.o Q Electronegativity of J is more

pair isYoofterdisEd than that of Q
moretowards T Due to this electronegativitydifference

polarity is arised in the bond

characteristics of electronegativity

II It is propertyof bonded atom not of isolated
atom

ii It is unitess dimensionless

E
Ciii It is a variable property relativeproperty



scales of electronegativity only for Tee advanced
Kupy Olympiad

Mostfollowed
i Pauling's scale

based on bond energy data
Let

St S
A B

Resonace Theoretical bond
energy

Experimentalbond
dissociationenergy dissociationenergy
EAB J EA A X EB B

Geometric mean
I

7

B Xa TD CD in evlatom

Reference
Electronegativity off 4 o ace to NCERT

levlatom 96.46 KJ1m01 I
1cal 4 18 J

EN values on Pauling's scale

µ2I
1w l 5 2 O 2.5 3.0 3 5 4o
Li Be B C N O F

Al si p s 630
1.5 18 2 5 2 8

13228
F O Nell C II Cs I 2.5



didMulliken's scale

22µm Eat
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2 2.8 in ex atom

Ciiid Alred Rochon scale

Xape
0359 Zeff Zeff effective nuclear
ya charge

r covalent radius AS

For an element

Xp 0.744 t NAR

Xp o 744 t 0.359 Zeff
j2

XP slope 0.359Zeff

0.744
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Factors affecting electronegativity

size smaller the size generally more EN

Zeffective Mose 2effective generally more EN

III Oxidation no For same element
Mose t ve ox no more EN
more re ox no less EN

next chapter

Civ Bondmultiplicity S character

for same element more bond multiplicity
Mose EN

I I 2
H c H HYE ETH Hu

a
inc bond multiplicity
in c EN of c

General trends in EN

inc in beriod from
left to right

dec down
the group

v



2nd period
Li Be L B L c N L O F

3rd period3
Na L Ng L Al L Si L P C s c u

In any period
f Period1

most
EN Halogen

Least
EN

s Alkali metal

EN order to remember
F O NEU Ce SEI Pete Cs

s c P H
t
slightly Lightly

f BlockGroups which do not follow general
variation of EN not so imp

Gr 13 Cer 14

B Z o e 2 5

Al l 5 Si 1.8
31

Gall 6 Ge l 8
91

In 1.7 Sn l 8
91

Tell 8 Pb 1.8
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Applications of EN

i ionic character in a covalent bond
St S
A B

more EN difference b w A and B more

partial charge developed on them more

ionic chfracter is s
bond

use BIE H F H U

inc EN difference
inc y ionic character in bond

Ii Metallic and non metallic nature

EN directly related to non metallic character

EN inversely related to metallic character

QQ compare non metallic nature of
k si Ce

SI k si a Ce Cas fer EN trend



Nature of oxides

CA Acidic oxides oxides which react with
bases to form salt are

acidic oxides

Most of the non metal oxides are acidic

CO2 502 503 9207 13203 siOz N02 N 5

e oxides of metals or metalloids in which ox no

of metal or metalloid is greater or equal
to 5 are acidic

6
EI NothOz Mn 07 cross Bigos ASOS Sba05

7 5 ht5 5each each
ox no of eachoxygen in oxide 2

comparison of acidic strength in oxides

more EN more non metallic nature more acidic

4 6
l 502 503 il 502 CO2

s slightly more EN than c
5 14 13

Iii N205 N204 N203 N Paolo 503 6207
EN PLS U

v CO2 L N205
EN N c



CBI Basic oxides oxides which react with
acids to form salt are

basic oxides

metal oxides in which ox no of metal is
less than 5 are generally basic

I 1 2 13 1 2

Nago Cao Fezoz Cleo
1I 1 2 t2 T2
Ako tego nano Cro
2

Feo

comparison of basic strength in oxides

less EN more metallic nature more basic

i Ligo Nazo K2O Rbz0 C Csao
ii Ngo MgO
Ciii Nazo WO

2 13
N Feo Fez03

CCT Amphoteric oxides

oxides which react
with both acids and bases are amphoteric
oxides



List of amphoteric oxides

S block P block

BeO Gr i3 Gr 14 Girls

A1203 5h0 5h02

Gazoz Pbo Pb02 As
Pb203 Pbz0 3

all oxides
sb203

of Sn Pb

d block
ZnO C2Oz intros 205,4402

RespectiveHydroxides of above shown oxides are

also amphoteric

DJ Neutral oxides
oxides which do not react

with acids or bases to form salt are
neutral oxides

Neutral oxides NO Nitric oxide

Nao Nitrous oxide
co carbon monoxide
H2O



Diagonal relationship few elements of
second period resembles with diagonally
blaced third period elements This is
called diagonal relationship

Gr 1 Gr 2 Gr i3 Gr 14
2nd period Li Be B C

3rd Period Na Ting SAI Ssi


