
Bohr’s Model of an atom

 1) An atom consists of a small, heavy positively 
charged

 2) The electrons revolve only in those orbits which 
have a fixed value of energy. These orbits are 
called energy levels or stationary States. The 
energy of the electron revolving in a particular 
orbit is fixed and does not change with time. The 
different energy levels are numbered as 1,2,3,4…. or 
designated as K, L, M, N ,O….. starting from the 
shells closest to the nucleus.

 3) Since the electrons revolve only in those orbits 
which have fixed value of energy ,hence electrons 
in an atom can have only certain definite or 
discrete values of energy and not any value of their 
own. The energy of an electron is quantized.



 4)Like energy, the angular momentum of an electron in an atom can have 
certain definite or discrete values and not any value of its own. The only 
permissible values of angular momentum are given by the expression:                                                        
mvr=nh/2∏

 Where m is the mass of the electron, v is the tangential velocity of the 
revolving electron, r is the radius of the orbit, h is the Planck’s Constant and 
n is any Integer.

 The angular momentum of an electron in an atom is also quantized.

 5) When the electrons in an atom are in their lowest energy state, they keep 
on revolving in the respective orbits without losing energy because energy 
can neither be lost nor gained continuously. This state of atom is 
called normal or ground state



6) Energy is emitted or absorbed only when the electron jumps from one 
orbit to the other. When energy is supplied to an atom ,an electron in the 
atom may jump from its normal energy level to some high energy level by 
absorbing a definite amount of energy. This state of atom is called excited 
state .Since the lifetime of the electron in the excited state is short, it 
immediately jumps back to the lower energy level by emitting energy in the 
form of light of suitable frequency or wavelength.
The amount of energy emitted or absorbed is given by the difference of 
energies of the two energy levels concerned ie.
ΔE = E2 – E1

Where E2 and E1 are the energy of the electron in the higher and lower 
energy levels ΔE is the difference in energies of the two levels



Dual character of matter
According to the de Broglie concept of matter waves, the matter has 

dual nature. It means when the matter is moving it shows the wave 
properties (like interference, diffraction etc.) are associated with 
it and when it is in the state of rest then it shows particle 
properties.



De-Broglie’s equation
 De Broglie first used Einstein's famous equation relating matter and energy:
 E=mc2                           (1)
 with
 E = energy,
 m = mass,
 c = speed of light
 Using Planck's theory which states every quantum of a wave has a discrete amount of energy given by Planck's 

equation:
 E=hν (2)
 with
 E= energy,
 h = Plank's constant (6.62607 x 10-34 J s),
 ν= frequency
 Since de Broglie believed particles and wave have the same traits, he hypothesized that the two energies would be 

equal:
 mc2=hν (3)
 Because real particles do not travel at the speed of light, De Broglie submitted velocity (v) for the speed of light 

(c).
 mv2=hν (4)
 Through the equation λ, de Broglie substituted v/λfor νand arrived at the final expression that relates wavelength 

and particle with speed.
 mv2=hv/λ                       (5)
 Hence
 λ=hv/mv2=h/mv (6)

https://chem.libretexts.org/Bookshelves/Physical_and_Theoretical_Chemistry_Textbook_Maps/Supplemental_Modules_(Physical_and_Theoretical_Chemistry)/Nuclear_Chemistry/Nuclear_Energetics_and_Stability/Energetics_of_Nuclear_Reactions


Heisenberg’s principle of 
uncertainty
 Heisenberg's uncertainty principle states that it is impossible to measure or calculate 

exactly, both the position and the momentum of an object. 





Orbital
 Orbital may be defined as a region in space around the nucleus where probability of 

finding the electron is maximum                                                                                              



Shape of s & p orbitals



Shape of d orbital



Quantum number 
 The set of numbers used to describe the position and energy of 

the electron in an atom are called quantum numbers. There are four 
quantum numbers, namely, principal, azimuthal, magnetic and spin 
quantum numbers.



Aufbau principle
 The Aufbau principle states that electrons will first fill the 

lowest energy electron shells in a neutral atom. Electrons 
fill orbitals from lowest energy orbitals to highest energy 
orbitals. The Aufbau principle helps to determine 
the electronic structure of an atom.

https://chemistrytalk.org/how-to-write-electron-shell-configurations/




Pauli’s exclusion principle
 The Pauli exclusion principle states that in a single 

atom no two electrons will have an identical set or the 
same quantum numbers

 Only two electrons can occupy the same orbital.

 The two electrons that are present in the same orbital 
must have opposite spins or they should be 
antiparallel.



Hund’rule
 Hund's rule states that: Every orbital in a sublevel is 

singly occupied before any orbital is doubly occupied.



Modren periodic law
 The modern Periodic law can be stated as: “The 

physical and chemical properties of the 
elements are periodic functions of their 
atomic numbers





Chemical bonding
 The main reason why they tend to combine with one 

another is to obtain the stable noble gas electron 
configuration. This is done by the atoms either By losing 
one or more electrons to another atom. By gaining one 
or more electrons from another atom. By sharing one or 
more electrons with another atom.

 Type of bonding
1) Ionic Bond  2) Covalent Bond  3) Metallic Bond



Ionic bond
 A chemical bond is formed between two atoms by the 

complete transfer of one or more electrons from one atom 
to the other as a result of which the atoms attain their 

nearest inert gas configuration.

https://byjus.com/chemistry/group-18-elements-characteristics/




Physical properties of ionic bond



Covelent Bond
A covalent bond consists of the mutual sharing of
one or more pairs of electrons between two
atoms.







Metallic Bond

 The collective sharing of a sea of valence electrons 
between several positively charged metal ions



Metals and Alloys
 Physical Properties of Metals

 Metals are lustrous, malleable, ductile, good conductors of heat and electricity. Other properties include:State: Metals 
are solids at room temperature with the exception of mercury, which is liquid at room temperature (Gallium is liquid 
on hot days).

 Luster: Metals have the quality of reflecting light from their surface and can be polished e.g., gold, silver and copper.

 Malleability: Metals have the ability to withstand hammering and can be made into thin sheets known as foils. For 
example, a sugar cube sized chunk of gold can be pounded into a thin sheet that will cover a football field.

 Ductility: Metals can be drawn into wires. For example, 100 g of silver can be drawn into a thin wire about 200 meters 
long. Metals and Alloys

 Hardness: All metals are hard except sodium and potassium, which are soft and can be cut with a knife.

 Valency: Metals typically have 1 to 3 electrons in the outermost shell of their atoms.

 Conduction: Metals are good conductors because they have free electrons. Silver and copper are the two best 
conductors of heat and electricity. Lead is the poorest conductor of heat. Bismuth, mercury and iron are also poor 
conductors

 Density: Metals have high density and are very heavy. Iridium and osmium have the highest densities whereas lithium 
has the lowest density.

 Melting and Boiling Points: Metals have high melting and boiling points. Tungsten has the highest melting and 
boiling points whereas mercury has the lowest. Sodium and potassium also have low melting points.



Mineral,ore,gangue,flux,slag
 Minerals are the natural materials in which the metals and their

compounds are found in earth

 Ores are concentrations of minerals in rock that are high enough to be
economically extracted for use

 The gangue particles are the unwanted materials or impurities like
sulfide, oxides, silica sand etc which are mixed in minerals

 Flux is a chemical that is added to molten metal to connect with 
impurities that may then be removed.

 Example: CaO,FeO: Example:CaSiO3,FeSiO3

 When flux is added to an ore, the impurities form a fusible 
product with flux, it is called slag. Gangue+Flux→Slag (Fusible 
product) 



Metallurgy of iron



Metals and Alloys
 Physical Properties of Metals
 Metals are lustrous, malleable, ductile, good conductors of heat and electricity. Other properties 

include:State: Metals are solids at room temperature with the exception of mercury, which is liquid at room 
temperature (Gallium is liquid on hot days).

 Luster: Metals have the quality of reflecting light from their surface and can be polished e.g., gold, silver and 
copper.

 Malleability: Metals have the ability to withstand hammering and can be made into thin sheets known as 
foils. For example, a sugar cube sized chunk of gold can be pounded into a thin sheet that will cover a football 
field.

 Ductility: Metals can be drawn into wires. For example, 100 g of silver can be drawn into a thin wire about 
200 meters long. Metals and Alloys

 Hardness: All metals are hard except sodium and potassium, which are soft and can be cut with a knife.
 Valency: Metals typically have 1 to 3 electrons in the outermost shell of their atoms.
 Conduction: Metals are good conductors because they have free electrons. Silver and copper are the two best 

conductors of heat and electricity. Lead is the poorest conductor of heat. Bismuth, mercury and iron are also 
poor conductors

 Density: Metals have high density and are very heavy. Iridium and osmium have the highest densities 
whereas lithium has the lowest density.

 Melting and Boiling Points: Metals have high melting and boiling points. Tungsten has the highest melting 
and boiling points whereas mercury has the lowest. Sodium and potassium also have low melting points.


