
MODULE-20 

PERIODIC CLASSIFICATION OF ELEMENTS 

INTRODUCTION:- 

All known elements are arranged systematically in a table called the Periodic Table of the 
Elements. They are arranged on the basis of increasing atomic number and grouped according 
to their recurring chemical properties and electronic configurations. 

The long form of periodic table has seven periods and eighteen groups. 

Dmitri Mendeleev published the first periodic table in 1869. He showed that when the 
elements were ordered according to atomic weight, a pattern resulted where similar properties 
for elements recurred periodically.  

Based on the work of physicist Henry Moseley, the periodic table was reorganized on the 
basis of increasing atomic number rather than on atomic weight. The revised table could be 
used to predict the properties of elements that had yet to be discovered. Many of these 
predictions were later substantiated through experimentation. This led to the formulation of 
the periodic law, which states that the properties of elements are a periodic function of their 
atomic number. 

The term periodic means,“repeating in an identifiable pattern”, or, occurring at regular or at 
least generally predictable intervals, or, happening or recurring at regular intervals. 
 
According to the periodic law, the chemical and physical properties of the elements repeat in 
a regular, periodic pattern when they are arranged according to their atomic number. 
 
EARLY ATTEMPTS AT THE CLASSIFICATION OF ELEMENTS:- 
 
Döbereiner’s Triads:- 

In an early attempt to organize the elements into a meaningful array, German chemist Johann 
Döbereiner pointed out in 1817 that many of the known elements could be arranged by their 
similarities into groups of three, which he called triads.  

Döbereiner singled out triads of the elements lithium, sodium and potassium as well as chlorine, 
bromine and iodine. He noticed that if the three members of a triad were ordered according to their 
atomic weights, the properties of the middle element fell in between those of the first and third 
elements. For example, lithium, sodium and potassium all react vigorously with water. But lithium, 
the lightest of the triad, reacts more mildly than the other two, whereas the heaviest of the three, 
potassium, explodes violently.  

In addition, Döbereiner showed that the atomic weight of the middle element is close to the average of 
the weights for the first and third members of the triad. 

 

 



 

Döbereiner's Triads:- 

Ca 40.1 
Sr 87.6 
Ba 137.3 

 

S 32.1 
Se 79.0 
Te 127.6 

 

Cl 35.5 
Br 79.9 
I 126.9 

 

 
Döbereiner's idea of classification of elements into triads did not receive wide acceptance as 
he could arrange only a few elements in this manner. 
 
Newlands Law of Octaves:- 

English chemist John Newlands suggested in 1864 that when the elements were arranged in order of 
atomic weight, any one of the elements showed properties similar to those of the elements eight places 
ahead and eight places behind in the list. He compared this to the octaves found in music. Therefore, 
he called it the “law of octaves”. 

Newlands' Octaves 
H Li Ga B C N O 
F Na Mg Al Si P S 
Cl K Ca Cr Ti Mn Fe 

Co,Ni Cu Zn Y In As Se 
Br Rb Sr Ce,La Zr Di,Mo Ro,Ru 
Pd Ag Cd U Sn Sb Te 
I Cs Ba,V Ta W Nb Au 

Pt,Ir Tl Pb Th Hg Bi Cs 
 
Limitations of Newlands Law of Octaves:- 
 
1. 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. 
 
2. It was assumed by Newlands that only 56 elements existed in nature and no more elements 
would be discovered in the future. But, later on, several new elements were discovered, 
whose properties did not fit into the Law of Octaves. 
 
3. In order to fit elements into his Table, Newlands adjusted two elements in the same slot, 
but also put some unlike elements under the same note. Cobalt and nickel are in the same 
slot and these are placed in the same column as fluorine, chlorine and bromine which have 
very different properties than these elements. Iron, which resembles cobalt and nickel in 
properties, has been placed far away from these elements. 
 
 



Mendeleev’s Table of Elements:- 

A Russian chemist, Dmitri Mendeleev, published the first version of his periodic table in the 
Journal of the Russian Chemical Society in 1869.  

When Mendeleev arranged the elements in order of increasing atomic mass, he began to see a 
pattern. Elements with similar proper ties fell into groups on the table.  

At that time, not all the elements were known. To make his table work, Mendeleev had to 
leave three gaps for missing elements. Based on the groupings in his table, he predicted the 
properties for the missing elements. Mendeleev’s predictions spurred other chemists to look 
for the missing elements. Within 15 years, all three elements —gallium, scandium, and 
germanium—were discovered. 

Mendeleev’s periodic law, states that the properties of elements are a periodic function of 
their atomic masses. 

Main features of Mendeleev’s periodic table – 

1. Mendeleev started his work with 63 elements which were known at that time. He 
examined the relationship between the atomic masses of the elements and their physical and 
chemical properties. Among chemical properties, Mendeleev concentrated on the compounds 
formed by elements with oxygen and hydrogen. He selected hydrogen and oxygen as they are 
very reactive and formed compounds with most elements. The formulae of the hydrides and 
oxides formed by an element were treated as one of the basic properties of an element for its 
classification. 

2. The horizontal rows present in the periodic table are called periods. There are seven (7) 
periods in the table.  

3. Properties of elements in a particular period show regular gradation (i.e. increase 
or decrease) from left to right. 

4. The vertical columns present in it are called groups. There are nine in number and are 
numbered from I to VIII and Zero. 

5. Groups I to VII are subdivided into A and B subgroups. Groups Zero and VIII don’t have 
any subgroups. 

6. All the elements in a particular group are chemically similar in nature. They show regular 
gradation in their physical properties and chemical reactivities. 

 

 

 

 



Merits of Mendeleev’s periodic classification:- 

1. Classification of all elements: Mendeleev’s was the first classification which successfully 
included all the elements known at that time. 
 
2. Prediction of new elements: Mendeleev’s periodic table had some blank spaces in it. These 
vacant spaces were for elements that were yet to be discovered. For example, he proposed the 
existence of an unknown element that he called eka-aluminium. The element gallium was 
discovered four years later and its properties matched very closely with the predicted 
properties of eka-aluminium. 

3. Place for noble gases: When noble gases were discovered later, they were placed in 
Mendeleev’s periodic table without disturbing the positions of other elements. 

4. Correction of atomic masses: Mendeleev's periodic table helped in correcting the atomic 
masses of some of the elements, based on their positions in the periodic table. For example, 
atomic mass of beryllium was corrected from 13.5 to 9.0. Atomic masses of indium, gold and 
platinum were also corrected.  
 

Defects in Mendeleev’s periodic classification:- 
 
In spite of being a historic achievement Mendeleev’s periodic table had some defects in it. 
The following were the main defects in it: 
 
1. Position of hydrogen: Hydrogen resembles alkali metals (forms H+ ion just like Na+ ions) 
as well as halogens (forms Hˉ ion similar to Clˉ ion).Therefore; it could neither be placed with 
alkali metals (group 1) nor with halogens (group 17). 
 
2. Position of isotopes: Different isotopes of same elements have different atomic masses; 
therefore, each one of them should be given a different position in the periodic table. On the 
other hand, because they are chemically similar, they had to be given same position. 

3. Grouping of some elements: In some cases Mendeleev placed elements according to their 
similarities in properties and not in increasing order of their atomic masses, while some 
dissimilar elements were grouped together. Thus, the position of these elements was not 
justified. For example;  

(a) Cobalt (at. mass 58.93) was placed before nickel (at. mass 58.71). 

(b) Copper and mercury are similar in their properties but were placed separately.  

(c) Copper was placed in group I although it did not resemble the elements of this group. 
 

4. Cause of periodicity: Mendeleev could not explain why elements exhibit a periodicity in 
their properties when arranged in order of increasing atomic masses. 

 
 



Moseley’s Contribution:- 
 
Based on the work of physicist Henry Moseley, the periodic table was reorganized on the 
basis of increasing atomic number rather than on atomic weight. The revised table could be 
used to predict the properties of elements that had yet to be discovered. Many of these 
predictions were later substantiated through experimentation. This led to the formulation of 
the periodic law, which states that the chemical properties of the elements are dependent on 
their atomic numbers. 

MODERN PERIODIC TABLE:- 

 

Modern Periodic Law: - The chemical and physical properties of elements are the periodic 
function of their atomic numbers. 

Features of the Modern Periodic Table:- 

1) The elements in the periodic table are arranged in the increasing order of their atomic 
number.  
2) The horizontal rows are called as "periods".  
3) The vertical columns are called as “groups".  
4) The Modern periodic table consists of 7 periods and 18 groups. 
PERIODS:- 

a) Each period starts with an alkali metal and ends with an inert gas element.  
b) Elements present in the same period have same number of shells which is equal to the 
periodic number.  
c) The 1st period is the shortest period containing only 2 elements i.e. Hydrogen (H) & 
Helium (He).  



d) The 2nd period contains 8 elements starting with Lithium (Li) and ending with Neon (Ne).  
e) The 3rd period also contain 8 elements starting with Sodium (Na) and ending with Argon 
(Ar).  

f) The 4th period is the long period with 18 elements, starting with Potassium (K) and ending 
with Krypton (Kr).  

g) The 5th period is also the long period with 18 elements, starting with Rubidium (Rb) and 
ending with Xenon (Xe).  

h) The 6th period is the longest period with 32 elements. It not only includes 10 elements 
from Lanthanum (La) to Mercury (Hg) but also contains 14 elements belonging to the 
lanthanide series i.e from Cerium (Ce) to Lutetium (Lu).  

i) The 7th period is an incomplete period. It includes Fr along with the 14 elements belonging 
to actinide series i.e from Thorium (Th) to Lawrencium (Lr).  

GROUPS: -  
a) The Modern Periodic Table consists of 18 groups or vertical columns.  

b) Elements present in the same group show same physical and chemical properties.  

c) Also the elements present in the same group have same number of electrons in the 
outermost shell. 

d) The elements in the groups 1, 2, 13, 14, 15, 16 & 17 are called as representative elements. 

e) The 18th group or zero group elements are called as inert gases or noble gases . This group 
includes the elements He, Ne, Ar, Kr, Xe and Rn. 

f) The elements from group 3 to 12 are called as transition elements. 

g) The two rows placed at the bottom of the periodic table i.e the Lanthanides and Actinides 
are usually called as inner transition elements. 

How many elements are there in the first, second, third and fourth periods? 

We can explain the number of elements in these periods based on how electrons are filled 
into various shells. You will study the details of this in higher classes. Recall that the 
maximum number of electrons that can be accommodated in a shell depends on the formula 
2n2 where‘n’ is the number of the given shell from the nucleus. 

For example, 

K Shell – 2 × (1)2 = 2, hence the first period has 2 elements. 

L Shell – 2 × (2)2 = 8, hence the second period has 8 elements. 



M Shell – 2 × (3)2 = 18, but the outermost shell can have only 8 electrons, so the third period 
also has only 8 elements. 

The position of an element in the Periodic Table tells us about its chemical reactivity. The 
valence electrons determine the kind and number of bonds formed by an element. 

Some advantages of Modern periodic table over Mendeleev's periodic table:  
1. Modern periodic table is based on the most fundamental property, the atomic number of 
elements, while Mendeleev's periodic table is based upon the atomic masses of elements. 

2. Modern periodic table explains clearly why elements in a group display similar properties. 
It also explains why elements of a group differ in properties from the elements of other 
groups. 

In the modern periodic table, elements are arranged in accordance with their electronic 
configurations. The elements having similar electronic configurations are placed in the same 
group. Hence, elements in given group show similar properties. Elements with different 
electronic configurations are grouped separately, hence they show different properties. 

Mendeleev’s periodic table does not provide any reason for the similarity and the difference 
in properties of elements. 

3. Modern periodic table gives a satisfactory explanation about the chemical periodicity in the 
properties of elements. The periodicity in properties arises due to periodicity in electronic 
configurations of elements. Since the electronic configurations of elements are repeated at 
regular intervals, the properties of elements are bound to do so. 

Mendeleev's periodic table does not assign any reason for the periodicity in properties of 
elements. 

4. In Mendeleev's periodic table there are several anomalies, e.g. the position of isotopes, 
wrong order of atomic masses of some elements etc. In the long form of the periodic table, 
these anomalies have been removed. 

5. In the long form of the periodic table, elements have been clearly separated as normal 
elements, transition elements and noble gases. Metals and nonmetals are also separated. But 
in Mendeleev's periodic table there is no such separation of different types of elements. 

 

 

 

 

 



 

 

 


