
Chapter – 5   Periodic Classification of Elements 

Periodic Table: The periodic table or chart in which all the known elements are arranged in such a way that the 

elements with similar properties are grouped together in the same vertical column and the dissimilar elements are 

separated from each-other is called Periodic Table. 

Reasons for classification of Elements (Importance of Periodic Table):  

1. It helps to study the elements systematically. 

2. It makes the study of elements simple and easy. 

3. It helps to correlate the properties of elements with the fundamental properties of the elements. 

4. It shows the relationship between the different elements. 

Historical Development of Periodic Table:  

I. Dobereiner’s Law of Triads: J.W. Dobereiner arranged the elements into groups of three elements called 

Triads. 

According to Dobereiner, “The chemically similar elements when arranged in order of their increasing atomic weights 

in the groups of three elements constitute a Triad and the atomic weight of the middle element is approximately the 

arithmetic mean of the atomic masses of other two elements.” For example: 

i. Triad                          Lithium               Sodium               Potassium 

Atomic Weight           7                           23                         39 

Arithmetic mean:                  
7+39

2
   =   23   =   Atomic Weight of Na 

Therefore, these elements show similar properties. 

ii. Triad                          Calcium              Strontium           Barium 

Atomic Weight          40                         87.5                      137 

Arithmetic mean:                  
40+137

2
  =  88.5  ≈  A.W. of Strontium 

Therefore, these elements show similar properties. 

iii. Triad                          Chlorine             Bromine              Iodine 

Atomic Weight           35.5                      80                       127 

Arithmetic mean:                 
35.5+127

2
  =  81.25  ≈  A.W. of Bromine 

Therefore, these elements show similar properties. 

Achievements of Dobereiner’s Triads: 

1. It was the first attempt to relate the properties of an element to its atomic weight. 

2. It makes the study of elements simpler. 

Reasons for Rejecting Dobereiner’s Triads: 

1. The classification is applicable to only a limited number of elements. 

2. Some elements can be grouped into Triads but their properties are dissimilar, for e.g. 

Triad                          Carbon                Nitrogen              Oxygen 

Atomic Weight            12                         14                         16 

Arithmetic mean:                  
12+16

2
  =  14 

But, these elements are chemically dissimilar. 

Newland’s Law of Octaves: It states that when the elements are arranged in the increasing order of their atomic 

weights, every eighth element has properties similar to the first element like the eighth note of a musical octave is 

same as its first note. 
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 Here; Li, Na and K are chemically similar. 

 Similarly Be, Mg and Ca are chemically similar. 

Merits of Newland’s Classification: 

 It relates the properties of the elements to their atomic masses or weights. 

 It indicates that there is a periodicity in the properties of the elements. 



 This classification worked quite well for lighter elements. 

Limitations of Newland’s Classification: 

 This classification fails for the heavier elements beyond Calcium. 

 After the discovery of noble gases, the idea of octaves failed. For e.g. when Neon comes in between Fluorine 

and Sodium, Sodium becomes the ninth element from Lithium with similar properties. 

 It did not provide a specific position for Hydrogen. 

 Iron (Fe) which resembles Cobalt (Co) and Nickel (Ni) elements in its properties was placed far away from these 

elements.  

Mendeleev’s Periodic Table: In 1869, Mendeleev, a Russian Chemist arranged all the 63 elements known at that time 

in the form of a table based upon Mendeleev’s Periodic Law. 

Mendeleev’s Periodic Law: It states that the properties of the elements are the periodic function of their atomic 

masses i.e. when the elements are arranged in order of their increasing atomic weights, the elements with similar 

properties are repeated after definite intervals of atomic weights. 

Mendeleev’s Periodic Table: It is a table or a chart in which various elements have been arranged in order of increasing 

atomic weights such that the elements having similar properties occur in the same vertical column (or group). It is 

based upon Mendeleev’s Periodic Law. 

Essential Features of Mendeleev’s Periodic Table: Essential Features of Mendeleev’s Periodic Table are 

 It is based on Mendeleev’s Periodic Law. 

 The vertical columns are called Groups and there are 8 groups i.e. Group I to Group VIII. 

 Group I to Group VIII are subdivided into 2 subgroups A & B. 

 The elements in a subgroup or group VIII have same properties. 

 The Horizontal rows are called Periods. 

 There are 7 Periods in this periodic table. 

 In a period, the properties of an element gradually changes from metallic to non-metallic on moving from left 

to right. 

 There were some gaps in this periodic table because these elements were not discovered at that time. 

Merits of Mendeleev’s Periodic Table: 

 It made the study of elements simpler and systematic. 

 It is based upon fundamental property of an element i.e. Atomic Weight. 

 It helped in the correction of wrong atomic weights e.g. The atomic weight of Gold and Platinum were 

corrected. 

 Some gaps were left in this periodic table for undiscovered elements. This accelerated the discovery of these 

elements e.g. Gallium, Germanium etc. 

Mendeleev suggested some names to elements that were not discovered at that time, for example. Eka-Boron which 

was later named Scandium, Eka-Aluminium was named Gallium, Eka-Silicon which was later named Germanium. 

Limitations (Defects) of Mendeleev’s Periodic Table: 

 Anomalous Pairs: In Mendeleev’s Periodic Table, the elements are arranged on the basis of their atomic 

weights. But there are such pairs in which Atomic weights proceeding elements is more than that of the 

following elements. 

Preceding Elements                   Following Elements 

Cobalt (58.9 g)                              Nickel (58.6 g) 

Tellurium (128.0 g)                      Iodine (127.0 g) 

 Position of Hydrogen: Hydrogen was not given a definite position because it resembles group IA & VIIA. 

 Position of Isotopes could not be explained: On the basis of atomic weights, different isotopes of an element 

should be given a different places but there is no place for isotopes of an element in this table e.g. Protium 

(1H1), Deuterium (1H2) and Tritium (1H3) are isotopes of Hydrogen but only one position was given to 

Hydrogen. 

 Position of Lanthanides and Actinides: It cannot be justified on the basis of their atomic weights. 

 Grouping of Chemically Dissimilar Elements: Cu, Ag and Au have been grouped with Lithium, Sodium etc. 

from which they are quite different. 

 Separation of Chemically similar elements: Some elements like Gold and Platinum were separated. 

 No relationship between electronic arrangements: This table cannot explain the electronic arrangement of 

elements. 



 Position of Group VIII: It cannot be justified on the basis of their properties. 

 It cannot explain the cause of Periodicity of the elements. 

 Atomic masses do not increase in a regular manner in going from one element to the next. 

Modern Periodic Table or Long form of Periodic Table: It states that “The physical and chemical properties of the 

elements are the periodic function of their atomic number”. 

o Modern Periodic Table was prepared by Neils Bohr. 

Description of Modern Periodic Table:  

1. This table is based upon modern periodic law and the elements are arranged in the order of increasing atomic 

numbers such that the elements having similar properties occur in the same vertical column called Group. 

2. Groups: In this table, the vertical columns are called Groups or Families.  

o These groups are IA, IIA, IIIB, IVB, VB, VIB, VIIB, VIII, IB, IIB, IIIA, IVA, VA, VIA, VIIA and zero. 

o According to latest IUPAC system there are 18 groups in all. 

o These groups are numbered 1, 2, 3…………16, 17, and 18. 

o The important groups are: 

a. Group 1 elements are called Alkali Metals. 

b. Group 2 elements are called Alkaline Earth Metals. 

c. Group 17 elements are called Halogen Family. 

d. Group 15 elements are called Pnicogens. 

e. Group 16 elements are called Chalcogens (i.e. ore forming elements). 

f. Group 18 elements are called Noble gases. 

g. The elements of groups 1, 2, 13, 14, 15, 16, 17 are called Main group elements or Representative elements. 

h. The elements of groups 3 to 12 are called Transition elements. 

3. Periods: There are 7 horizontal rows called Periods. 

a. The first period has two elements namely 1H and 2He, this is the Shortest Period. 

b. Second period has 8 elements having atomic numbers 3 – 10, it is a Short Period. 

c. Third period has 8 elements having atomic numbers 11 – 18, it is also called a Short Period. 

d. Fourth period has 18 elements having atomic numbers 19 – 36, it is a Long Period. 

e. Fifth period has 18 elements having atomic numbers 37 – 54, it is also a Long Period. 

f. Sixth period has 32 elements having atomic numbers 55 – 86, it is called the Longest Period. 

g. Seventh period is an incomplete period, it has elements having atomic numbers 87 onwards. 

h. The elements having atomic numbers 57 to 71 (in the sixth period and group 3) are called Lanthanides. 

i. The elements having atomic numbers 89 to 103 (in the seventh period and group 3) are called Actinides. 

j. The Lanthanides and Actinides have been placed separately at the bottom of the periodic table and are 

collectively known as Inner Transition Elements (due to their variable valency e.g. Fe2+, Fe3+ etc.). 

k. The elements of second period are called Bridge Elements.    

l. The elements of the third period are called Typical Elements. 

4. Blocks: On the basis of outer electronic configuration this table can be divided into 4 blocks of elements. 

 Elements of Group 1 & 2 are known as s-block elements. 

 Elements of Group 13 to 18 are known as p-block elements. 

 Elements of Group 3 to 14 are known as d-block elements or Transition Elements. 

 Elements placed at the bottom of the periodic table in the 2 horizontal rows are called f-block elements or 

Inner Transition Elements. 

5. In the modern periodic table there are four types of elements. 

o Metals 

o Non-Metals 

o Metalloids 

o Noble Gases 

Merits or Advantages of Modern Periodic Table: 

 It has simplified the study of the elements. 

 It is a chart easy to remember and reproduce. 

 It is based upon Atomic number which is a more fundamental property of an atom. 

 It relates the position of an element to its outer electronic configuration. 

 Noble gases have arranged at a proper position in the periodic table. 



 It explains variations and similarities in the properties of the elements in term of their electronic configuration. 

 The position of Isotopes got justified. 

 It has removed certain misfits (or drawbacks) of Mendeleev’s periodic table. 

 In this table, the similar elements are grouped together and dissimilar elements have been separated. 

 It explains trends in the properties of the elements more closely. 

 In this table, there is a clear demarcation between Metals, Non-Metals, Metalloids, Transition elements, Inert 

gases, Lanthanides and Actinides. 

Demerits of Modern Period Table:  

 The position of the Hydrogen is not certain in the periodic table. 

 Lanthanides and Actinides don’t find a proper position in the Periodic Table. 

 A few elements are not arranged according to the electronic configuration. 

 This arrangement does not reflect electronic configuration of many transition and inner transition elements. 

Periodicity: The repetition of the similar properties of the elements after certain fixed intervals of atomic numbers 

when they are arranged in order of increasing atomic numbers is called Periodicity. 

Cause of Periodicity: The cause of periodicity is the recurrence of similar outer electronic configuration after certain 

fixed intervals of atomic numbers. 

 In any group, the elements have similar outer electronic configuration and hence they have similar properties. 

Elements Atomic Numbers (Z) Electronic Configuration 

F 9 2, 7 

Cl 17 2, 8, 7 

Br 35 2, 8, 18, 7 

I 53 2, 8, 18, 18, 7 

At 85 2, 8, 18, 32, 18, 7 

All these elements have seven electrons in their valence shells i.e. similar outer electronic configuration and hence 

show similar properties, for e.g. 

 They are Non-Metals. 

 They form uninegative ions. 

 They are good oxidising agents. 

 They are highly reactive and occur in combined state. 

 They form acidic oxides. 

 They form Halides with Hydrogen, e.g. HX (Hydrogen Halide) [HF, HCl, HBr, HI etc.] 

Periodic Properties: The properties of elements which are directly or indirectly related to their electronic configuration 

or atomic structure are called Atomic Properties. 

 The atomic properties of the elements are the Periodic functions of their atomic numbers, hence the atomic 

properties are also called Periodic properties. 

 The various periodic properties are: 

o Valency 

o Atomic Radius 

o Metallic character 

o Non-Metallic character 

o Ionisation energy or Ionisation Potential 

o Electron Affinity 

1. Valency: Valency of an element is defined as its combining capacity and is numerically equal to the number of 

valence electrons present in the valence shell of its atom. 

 It is only a numeric value and has no unit. 

 The elements except transition and inner transition elements shows constant valency, e.g. Na+, Ca2+, Cl -  etc. 

 The transition and inner transition elements shows variable valency, e.g. Fe2+, Fe3+, Cu+, Cu2+ etc. 

Variation of Valency: For the elements of group 1, 2, 13, 14, 15, 16, 17 and 18. 

a. Down a Group: In a group all the elements have same numbers of electrons in their valence shells, hence in 

a group all the elements have same valency. 

Ex. Group 1 elements shows valency +1 because they have one electron in their valence shell. 

b. Along a Period: As we move from left to right along a period, valency changes from 1 to 4 to zero. 

Ex. 2nd Period is given here. 



Elements 

Li Be B C N O F Ne 

1 2 3 4 3 2 1 0 

+ve valency Covalency -ve valency  

2. Atomic Radius (Atomic Size): It is the most probable distance between the centre of the nucleus of an atom 

and its outermost shell of electrons. 

 It is measured in Å (Angstrom).  

1 Å = 10-10 m 

Factors Influencing atomic radii: 

1. Number of shells: As the number of shells increases, atomic size also increases. 

2. Nuclear Charge: On increasing nuclear charge atomic size decreases and vice-versa. 

Because nuclear charge is the positive charge on the nucleus of an atom and is equal to the number of protons in the 

nucleus. With the increase in nuclear charge forces of attraction increases between nucleus and outermost electrons, 

which brings the shell closer to the nucleus. Hence the atomic radii (size) decreases. 

Variation of Atomic Radius: 

a) Down a group: As we move from top to bottom in a group, the number of electronic shells increases, so atomic 

radii increases.  

 Also the nuclear change increases which tends to decreases radii. Since the first factor predominates the 

second factor, hence the atomic radius increases. 

b) Along a period: As we move from left to right along a period, the number of electronic shells remains same 

but the magnitude of nuclear charge increases. Due to increase in nuclear charge, the outermost shell is drown 

closer and closer. Hence the atomic radius decreases. 

Ex. Consider the elements of second period.  

Element Li Be B C N O F Ne 

Atomic 
Number 

3 4 5 6 7 8 9 10 

Nuclear 
Charge 

+3 +4 +5 +6 +7 +8 +9 +10 

Atomic 
Radius 

1.52 1.06 0.88 0.77 0.70 0.66 0.64 1.12 

A. The atomic radii of noble gases are larger than those of proceeding elements due to force of repulsion in completely 

filled shells. 

B. Cation is always smaller than neutral atom due to increase in effective nuclear charge. 

C. Anion is always larger than neutral atom due to decrease in effective nuclear charge. 

3. Metallic Character: The element which have a tendency to lose electrons and form positive ions are called 

Metals and said to have metallic character, for e.g. 

Na     -     e-                                                          Na+ 

K     -     e-                                                             K+ 

The metallic character of an element depends on its: 

1) Atomic Size: The more the atomic size, the more will be the tendency of an atom to lose electrons and the 

more will be its metallic character.  

2) Nuclear Charge: The more the nuclear charge, the more tightly the electrons are held towards nucleus, the 

lesser will be its metallic character. 

Variation of Metallic Character: 

a) Along a period: On moving from left to right along a period, the magnitude of nuclear charge increases and 

atomic size decreases, Hence the metallic character gets on decreasing. 

Ex.  Metallic character gets on decreasing in the following case. 

   
b) Down a Group: As we move from top to bottom in a group, the increase in atomic size predominates the 

increase in nuclear charge, therefore metallic character goes on increasing, for e.g. 

Li Be B C N O F Ne



4. Non-metallic character: The element which have a tendency to gain 

electrons, to complete their octet & form anions are called Non-

metals. This character of the elements is called Non-metallic 

character, e.g. Chlorine and Oxygen etc. 

Cl(g)  +  e-                                       Cl-
(g)  +  Energy 

Factors affecting Non-metallic character: 

i. Atomic size: With the increase in atomic size, the tendency of an atom 

to gain electrons decreases, therefore non-metallic character 

decreases. 

ii. Nuclear Charge: As the nuclear charge increases, the tendency of an 

atom to gain electrons increases therefore non-metallic character 

increases. 

Formation of Non-metallic character: 

a. Along a period: From left to right along a period, the atomic size 

decreases and nuclear size increases, hence the non-metallic character 

increases, for e.g. 3rd period. 

Na Mg Al Si P S S Cl 

Metal Metal Metal Metalloid Non-
metal 

Non-
metal 

Non-
metal 

Non-
metal 

Non-Metallic character increases                                  

 

b. Down a group: From top to bottom in a group, the increase in size 

predominates the increase in nuclear charge, therefore the non-metallic 

character decreases; e.g. consider group 14 elements. 

Advantages of Modern Periodic Table: 

 It has made the study of known elements simpler and systematic. 

 It helps to predict the presence of new elements. 

 It helps in connecting the properties of elements. 

 The position of an element in the periodic table indicates whether it is metal 

non-metal or metalloid. 

 By knowing the position of an element in the periodic table, we can predict 

its: 

 Atomic number 

 Valency 

 Electronic configuration 

 Properties 

 It can predict the nature of compounds (ionic or covalent) formed by the element. 
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