


(Periodic properties)



S block-14



P block-36



D block-41



f block-27





Poll Question 01

(a) s block 

(b) p block 

(c) d block 

(d) f block 

In which block Thorium (Th) situated? 



 Determination of group of elements

 s- blockNumber of electrons in outer most shell [Subgroup A]

 p- block = Total number of electrons in outer most shell (sum of eି in ns & np) +10

 d- blockTotal number of electrons in (n-1) d+ns orbital [If the summation is 8, 9, 10 then the 

element is of Group VIII and if it is 11, 12 then of Group IB&Group IIB] [Subgroup B]

 f- block= IIIB

 Determination of period of elements

The value of principal quantum number (n) is the period of that element.

Determination of position of elements in periodic table 



S-block

All metals 

Their oxide/ hydroxide is basic 

Form cation

Lower ionization potential value 



P block (13)

B, Al, Ga, In, Ti
BF3 , AlCl 3 are lewis base 

 In nature AlCl 3 exists as dimer (Al2Cl6). 



P block (14)

C, Si, Ge, Sn, Pb

Catenation property of carbon.



P block (14)

C, Si, Ge, Sn, Pb

Allotropic forms of carbon. 



P block (14)

C, Si, Ge, Sn, Pb

CO2 exists as gas but SiO2 as solid, why?



Poll Question 02

(a) Basic 

(b) Acidic 

(c) Amphoteric 

is ?



P block (15)

N, P, As, Sb, Bi

Inertness of N2



P block (15)

N, P, As, Sb, Bi

Allotropic forms of P.  



P block (15)

N, P, As, Sb, Bi

Between NH3 and PH3 ,which one is more basic?



Clathrate compound    



d- block element 



Sc (21) – [Ar] ଵ ଶ

Ti (22) – [Ar] ଶ ଶ

V (23) – [Ar] ଷ ଶ

Cr (24) – [Ar] ହ ଵ

Mn (25) – [Ar] ହ ଶ

Fe (26) – [Ar] ଺ ଶ

Co (27) – [Ar] ଻ ଶ

Ni (28) – [Ar] ଼ ଶ

Cu (29) – [Ar] ଽ ଵ

Zn (30) – [Ar] ଵ଴ ଶ



Transition metal

- Presence of Stable ion

- Partially filled ‘d’ orbital 



All transition elements are d- block, but all d- block elements are 
not transition elements



Poll Question 03

(a) Zn 

(b) Sc 

(c) V 

Which one is transition element?  



Poll Question 04

(a) Fe (2+)

(b) Fe (3+)

Which one is more stable ion ?



Properties of transition elements 

 Variable oxidation state 

 Catalytic property    

 Complex ion formation  

 Colorful compound formation       

Magnetic property 



Variable oxidation state 

Element Electron config. Oxidation state 



Formation of Complex compound :



Ligand name & number+ Name of central transition element+ O. N. of central transition metal

Positive Complex Ion:

ଷ ସ ସ

+ (O.N.)+Anion

Negative Complex Ion:

Cation+ + (ate)

ଷ ଺

Nomenclature of Complex Compounds



Ligand Name Number of Ligands Prefix

OHି hydroxo 1 –

𝐍𝐇𝟑 **Ammine 2 di

HଶO Aqua 3 tri

Clି Chloro 4 tetra

𝐂𝐍ି *Cyano

CNSି thiocyanato

𝐍𝐎/𝐍𝐎ା *Nitroso

Oଶି oxo

𝐂𝐎 *Carbonyl

Ligand name & number
A prefix indicating the number must be added behind every ligand

Nomenclature of Complex Compounds

CO > CN > NO2 > NH3  > SCN > H2O > 
OH- > Fl > Cl > Br > I



 Ferromagnetic substance 

 Paramagnetic substance 

 Dia magnetic substance

Magnetic properties (V.B.T)



ଷ ଺

ସ ଺

Magnetic properties and Hybridization:



Degenerate condition 
                        ୉୤୤ୣୡ୲ ୭୤ ୪୧୥ୟ୬ୢ                   

୍୬ୡ୰ୣୟୱୣ ୭୤ ୟ୴ୣ୰ୟ୥ୣ ୱ୲ୟୠ୪ୣ ୣ୬ୣ୰୥୷
Non-degenerate condition

Formation of colorful compound (C.F.T)



Poll Question 05

(a) Blue 

(b) Green 

(c) Yellow 

Which one is the complementary color of red ? 



Catalytic property 

Adsorption Theory Intermediate compound Formation



 Atomic & ionic radius

 Ionization energy

 Electron affinity

 Electronegativity

 Valency

 Physical characteristics (Melting point, density, conductivity etc.)

Periodic properties



In any ion the distance up to which their nuclear attraction force is felt is called ionic radius.

Ionic Radius



Poll Question 06

(a) 

(b) F

(c) 

Which one is the largest ?



The ionization energy or ionization potential of an element means the amount of energy
needed to turn 1 mole of gaseous atoms to 1 mole of positive ion by removing 1 mole
electron from each atom.

Mg g
                        

Mgା g + eି   ; ∆IPଵ = 738 kJ molିଵ  

Mgା g
                        

Mgାା g + eି  ; ∆IPଶ = 1450 kJ molିଵ

Why the value of ଶ is always 
greater than the value of ଵ? 

Ionization energy



Ionization energy



Exception 
Be 4 = 1sଶ2sଶ

    B 5 = 1sଶ2sଶ2pଵ

Mg 12 = 1sଶ2sଶ2p଺3sଶ    

Al 13 = 1sଶ2sଶ2p଺3sଶ3pଵ

N 7 = 1sଶ2sଶ2pଷ

O 8 = 1sଶ2sଶ2pସ

P 15 = 1sଶ2sଶ2p଺3sଶ3pଷ

S 16 = 1𝑠2sଶ2p଺3sଶ3pସ  

Ionization energy



The amount of energy changed to turn 1 mole neutral gaseous atoms to 1 mole 
negatively charged atoms by accepting 1 mole electrons is called electron affinity.

ି
                        

ି ିଵ

Electron Affinity



Poll Question 07

(a) Exothermic 

(b) Endothermic 

, the reaction is? 



ି
                        

ି
ଵ

ିଵ

ି ି
                        

ଶି
ଶ

ିଵ

ି
                        

ଶି ିଵ

Exception in case of Electron Affinity 



Poll Question 08

(a) B

(b) A

Electron affinity of A is -300 kj/mol, electron affinity of B is -400kj/mol; 

which one has lower ionization potential ?



In a covalent compound molecule formed by different elements, the tendancy of 
an atom to attract the bond pair electron towards itself   is called electronegativity. 

ஔା ஔି

Period Group
I II III IV V VI VII

2 Li Be B C N O F

1.0 1.5 2.0 2.5 3.0 3.5 4.0

3 Na Mg Al Si P S Cl

0.9 1.2 1.5 1.8 2.1 2.5 3.0

4 K Ca Ga Ge As Se Br

0.8 1.0 1.3 1.75 2.0 2.4 2.8

Electronegativity



Oxide properties of elements (acid-base properties)



Increase

Ionization energy
Atomic No.

Atomic mass

ElectronegativityElectron Affinity

Valency

Non metallic
properties

Positive charge of 
Nucleus

Decrease

Electro 
Positivity

Metallic 
Properties

Atomic 
radius

Stability of 
Oxides

Variation of properties in a period from left to right 



Increase

Atomic mass
Electro 

Positivity Atomic No.

Atomic 
radius

Metallic 
Properties

Decrease

Non metallic
properties

Ionization energy

Electronegativity

Electron Affinity

Variation of properties in a group from top to bottom




