Class-X Chemistry

Periodic Classification of Elements
Modern Periodic Table

MAKING ORDER OUT OF CHOAS -
THE MODERN PERIODIC TABLE:

A large number of scientists made attempts to remove drawbacks of Mendeleev’s
periodic table. In 1913, the English Physicist Henry Moseley studied the X-ray spectra of
many elements. He observed that a plot (where v is the frequency of the X-rays emitted)
against atomic number (Z) gave a straight line and not the plot of against atomic weight.
He proposed that atomic number is a more fundamental property of an element than its
atomic weight. Therefore, the physical and chemical properties of the elements are
determined by their atomic numbers instead of their atomic weights. This observation led
to the development of modern periodic law and the modern periodic law can be stated
as follows:

Properties of elements are a periodic function of their atomic number.

Let us recall that the atomic number gives us the number of protons in the nucleus
of an atom and this number increases by one in going from one element to the next.
Elements, when arranged in order of increasing atomic number Z, lead us to the
classification known as the modern periodic table. Prediction of properties of elements
could be made with more precision when elements were arranged on the basis of

increasing atomic number.

What is Periodicity
The recurrence of properties of the elements, after a certain regular interval, when

they are arranged in the increasing order of their atomic numbers, is called periodicity.

Cause of Periodicity
We know that properties of elements depend upon the number of valence
electrons, i.e. the number of electrons in the outermost shell. When the elements are
arranged in the increasing order of their atomic numbers, then the elements having the

same numbers of valence electrons are repeated at regular intervals of 2, 8, 8, 18, 18,
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Since the chemical properties depend upon the number of valence electrons,

therefore, chemical properties are repeated at regular intervals, i.e. there is periodicity in

the chemical properties of the elements.

Periodic table of the elements

* Numbering system adopted by the International Union of Pure and Applied Chemistry (IUPAC).
*% Numbering system widely used, especially in the U.S., from the mid-20th century.

*#¥%¥% Discoveries of elements 112-116 are claimed but not confirmed. Element names and symbols in parentheses are temporarily

assigned by IUPAC.
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Long form of periodic table:

Groups: The 18 vertical columns are called groups. The elements belonging to a particular group

is known as a family and is usually named after the first number. Apart from this some of

the groups are given typical name as exemplified beneath.

(i)

(i)
(i)

Elements of group 1 are called ALKALI METALS .
Elements of group 2 are called ALKALINE EARTH METALS.
Elements of group 15 are called PNICTOGENS. Means choking to system due

to toxicity.
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(i)
(iii)
(iv)
V)
(vi)

(vii)

(iv)  Elements of group 16 are called CHALCOGENS.
(v) Elements of group 17 are called HALOGENS.
(vi)  Elements of group 18 are called NOBLE GASES OR AEROGENS.

All the other groups are named after the first member of each group.

A few important characteristics of the elements present in groups are listed.
The elements present in a group are separated by definite gaps of atomic
numbers (8, 8, 18, 18, 32). These are called magic numbers.

There are eighteen (18) independent groups in the Long from of Periodic Table.
These are numbered from 1 to 18.

The elements present in a group have the same number of electrons in the valence
shell of their atoms.

The elements present in a group have the same valency.

The elements present in group have identical chemical properties.

The physical properties of the elements in group such as melting point,

boiling point, density vary gradually.

Atomic radii of the elements present in a group increase downwards.

Periods: The horizontal rows are called periods. There are Seven Periods in the long form of the

periodic Table.

Period | n Subshell | No.of Element Element Name of Period

1 1 1s 2 1H - 2He Shortest

2 2 25, 2p 8 3Li—-10Ne Short

3 3 3s,3p 8 11Na -18Ar Short

4 4 4s,3d, 4p 18 19K - 36Kr Long

5 5 5s, 4d, 5p 18 37Rb-58Xe Long

6 6 | 6s,4f,5d, 6p, 32 55Cs—86Rn Longest

7 7 7s, 5f, 6d 26 87Fr—112UUb Incomplete
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The important characteristics of the elements in a period are as follows:
() Inall the elements present in a period the electrons are filled in the valence shell.
(i) As the number of electrons in the valence shell change, the chemical properties of the
elements present in a period also change.
(iif) Atomic radii of the elements in a period decrease from left to the right.
(iv) Along a period, the metallic character of the elements decreases and the non-metallic
character increases.
(v) Along a period, the reducing character of the elements decreases and their oxidizing
character increases.
Both the lanthanide and actinide series of elements were placed under the rest of the
periodic table. These elements technically should be placed between the alkaline earth
metals and the transition metals, however, since this would make the periodic table too

wide, they were placed below the rest of the elements.

ADVANTAGES OF LONG FORM OVER MENDELEEV’S PERIDIC TABLE:
There are several advantages of long form of periodic table over Mendeleev’s periodic
table. Some of these are as follows:

() Itis based upon atomic number which is a fundamental property instead of atomic mass.

(i) The elements have been grouped as s,p,d and f-block elements. which helps us to
understand the electronic configuration in a better way.

(iii) Inthe long form of periodic table, the elements are arranged in the increasing order of
their atomic numbers, therefore, no separate place is required for isotopes.

(iv) The position of some of the elements which were a misfit on the basis of atomic mass is
now explained on the basis of increase in atomic number. For example, argon proceeds
potassium because argon has atomic number 18 which is less than that of potassium
which is 19.

(v) Metals, non-metals, metalloids, transition elements, lanthanoids and actinoids are now

better classified.




