Periodic Classification of Elements

At present, 118 elements are known to us. All these have different properties. Out of these 118,
only 94 are naturally occurring.

Dobereiner’s Triads — He identified some groups having three elements each. So he called
these groups ‘triads’. Dobereiner showed that when the three elements in a triad were written
in the order of increasing atomic masses; the atomic mass of the middle element was roughly
the average of the atomic masses of the other two elements. Eg:-

Group A Group B Group C
element element elemen
N cl

14.0 Ca 40.1 35.5
P 31.0 Sr 8/.6 Br 79.9
As 749 Ba 137.3 1 126.9

Dobereiner could identify only three triads from the elements known at the time.

Newlands’ Law of Octaves — In 1866, John Newlands, an English scientist, arranged the then
known elements in the order of increasing atomic masses. He found that every eighth element
had properties similar to that of the first. He compared this to the octaves found in music.
Therefore, he called it the ‘Law of Octaves’. It is known as ‘Newlands’ Law of Octaves’
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It was found that the Law of Octaves was applicable only upto calcium, as after calcium every
eighth element did not possess properties similar to that of the first.

Newlands’ Law of Octaves worked well with lighter elements only.

Mendeleev’s Periodic Table — The main credit for classifying elements goes to Dmitri lvanovich
Mendeleev, a Russian chemist. He was the most important contributor to the early
development of a Periodic Table of elements wherein the elements were arranged on the basis
of their fundamental property, the atomic mass, and also on the similarly of chemical
properties.

He examined the relationship between the atomic masses of the elements and their physical
and chemical properties.



Mendeleev formulated a Periodic Law, which states that ‘the properties of elements are the
periodic function of their atomic masses’.

Mendeleev’s Periodic Table contains vertical columns called ‘groups’ and horizontal rows called
‘periods’.
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Limitations of MendeleeV’s Classification

No fixed position can be given to hydrogen in the Periodic Table. This was the first limitation of
Mendeleev’s Periodic Table. He could not assign a correct position to hydrogen in his Table.

Isotopes were discovered long after Mendeleev had proposed his periodic classification of
elements.

Thus, isotopes of all elements posed a challenge to Mendeleev’s Periodic Law. Another problem
was that the atomic masses do not increase in a regular manner in going from one element to
the next. So it was not possible to predict how many elements could be discovered between
two elements — especially when we consider the heavier elements.

The Modern Periodic Table

In 1913, Henry Moseley showed that the atomic number (symbolized as Z) of an element is a
more fundamental property than its atomic mass.

‘Properties of elements are a periodic function of their atomic number.’
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The Modern Periodic Table takes care of three limitations of Mendeleev’s Periodic Table.

Position of Elements in the Modern Periodic Table

The Modern Periodic Table has 18 vertical columns known as ‘groups’ and 7 horizontal rows

known as ‘periods’.

e Look at the group 1 of the Modern Periodic Table, and name the elements present in it.
e Write down the electronic configuration of the first three elements of group 1.
e What similarity do you find in their electronic configurations?
e How many valence electrons are present in these three elements?

All these elements contain the same number of valence electrons. Similarly, you will find that

the elements present in any one group have the same number of valence electrons.

e If you look at the Modern Periodic Table. You will find that the elements Li, Be, B, C, N,
O, F, and Ne are present in the second period. Write down their electronic

configurations.

e Do these elements also contain the same number of valence electrons?
e Do they contain the same number of shells?




These elements of second period do not have the same number of valence electrons, but they
contain the same number of shells. The number of valence shell electrons increases by one
unit, as the atomic number increases by one unit on moving from left to right in a period.

Trends in the Modern Periodic Table

Valency: the valency of an element is determined by the number of valence electrons present
in the outermost shell of its atom.

Atomic size: The term atomic size refers to the radius of an atom. The atomic size may be
visualized as the distance between the centre of the nucleus and the outermost shell of an
isolated atom.

The atomic radius decreases in moving from left to right along a period. This is due to an
increase in nuclear charge which tends to pull the electrons closer to the nucleus and reduces
the size of the atom.

The atomic size increases down the group. This is because new shells are being added as we go
down the group. This increases the distance between the outermost electrons and the nucleus
so that the atomic size increases in spite of the increase in nuclear charge.

Metallic and Non-metallic Properties

The metals like Na and Mg are towards the left-hand side of the Periodic Table while the non-
metals like sulphur and chlorine are found on the right-hand side. In the middle, we have
silicon, which is classified as a semi-metal or metalloid because it exhibits some properties of
both metals and non-metals.

The borderline elements — boron, silicon, germanium, arsenic, antimony, tellurium and
polonium — are intermediate in properties and are called metalloids or semi-metals.

Metals tend to lose electrons while forming bonds, that is, they are electropositive in nature.

The effective nuclear charge acting on the valence shell electrons increases across a period, the
tendency to lose electrons will decrease. Down the group, the effective nuclear charge
experienced by valence electrons is decreasing because the outermost electrons are farther
away from the nucleus. Therefore, these can be lost easily. Hence metallic character decreases
across a period and increases down a group.

Non-metals, on the other hand, are electronegative. They tend to form bonds by gaining
electrons.

As the trends in the electro-negativity show, non-metals are found on the right-hand side of the
Periodic Table towards the top.

These trends also help us to predict the nature of oxides formed by the elements because it is
known to you that the oxides of metals are basic and that of non-metals are acidic in general.



