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Dobereiner's Triads  

In 1829, a Germen chemist Dobereiner observed that certain elements have similar 

properties, and he put such elements in the group of threes These groups of three 

elements are called triads. All the elements of triad had similar chemical properties. 

Dobereiner was the first to show the relationship between the properties of elements 

and their atomic masses. When elements were arranged in order of their increasing 

atomic mass, the atomic mass of the middle element was approximately the arithmetic 

mean of the other two elements of the triad. 

Examples of Dobereiner's Triads  

 Element  Lithium  Sodium  Potassium  Arithmetic mean 

 Atomic mass 6.9  23.0  39.1 = (6.9 + 39.1)/2 = 23  

 Element  Calcium  Strontium  Barium  Arithmetic mean 

 Atomic mass  40.1  87.6  137.3 = (40.1+137.3)/2= 88.7 

 Element  Chlorine  Bromine  Iodine  Arithmetic mean 

 Atomic mass  35.5  79.9  126.9 = (35.5+126.9)/2= 81.2  

 Element  Sulphur Selenium Tellurium  Arithmetic mean 

Atomic mass 32 79 128 = (32+128)/2  = 80 

 

Defects/Limitations of Dobereiner’s Triad  

All the elements known that time couldn’t classified into triads. 

 A large number of similar elements could not be grouped into triads e.g., iron, 

manganese, nickel, cobalt, zinc and copper are similar elements but could not be 

placed in the triads. 

 It was possible that quite dissimilar elements could be grouped into triads. 

 Some of the triads did not follow the law of Dobereiner Triad for example 

 Element Cu  Ag Au  Arithmetic mean 

 Atomic mass 63.5 108 197 = (63.5+197)/2 = 130.25  

 Element Zn Cd Hg  Arithmetic mean 

 Atomic mass 65 112.5 200 = (65+200)/2= 132.5 

Since he failed to arrange the then known elements in the form of triads his attempt at 

classification was not very successful. 
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Newland's Octaves  

Newland arranged many of the known elements in the increasing order of their atomic masses. He 

started with the element having the lowest atomic mass (hydrogen) and ended at thorium which was 

the 56th element. 

He noticed that the eighth element was similar in properties to the first element, just like the eighth 

note in music - Western as well as Indian. The eighth element after lithium is sodium. In many of its 

chemical properties it is similar to lithium. Similarly, the eighth element after sodium is potassium, 

whose properties are similar to sodium. The eighth element from fluorine is chlorine both of which 

are similar in their properties. The eighth element from nitrogen is phosphorus and both these 

elements are similar in properties. 

Based on this observation, Newland stated his law of octaves thus 'when elements are arranged in 

increasing order of their atomic mass, the eighth element resembles the first in physical and chemical 

properties just like the eighth note on a musical scale resembles the first note'. As a result a very 

important conclusion was made that there is some systematic relationship between the order of 

atomic masses and the repetition of properties of elements. This gave rise to a new term called 

'periodicity' which signifies the recurrence of characteristic properties of elements arranged in a table, 

at regular intervals of a period. 

                                                Newlands law of octaves 

Sa(Do) Re(Re) Ga(Mi) Ma(Fa) Pa(Sol) Dha(La) Ni(Ti) 

H Li Be B C N O 

F Na Mg AI Si P S 

Cl K Ca Ti Cr Mn Fe 

Co,Ni Cu Zn Y In As Se 

Br Rb Sr Ce La & Zr   

Achievements of the Law of Octaves 

 The law of octaves was the first logical attempt to classify elements on the basis of atomic 

weights. 

 Periodicity of elements was recognized for the first time. 

Defects of Law of Octaves 

 This law could be best applicable only up to the element calcium. 

 Newly discovered elements could not fit into the octave structure. 

 The feature of resemblance of the 8th element when arranged in increasing order of their 

atomic mass was not successful with heavier elements. 

 Two elements kept together at same place (i.e. Co and Ni). 
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Mendeleev’s Periodic Table 

 
Mendeleeffs (Mendeleev’s) law of periodicity  

 In 1869, Mendeleev’s prepared a table of elements arranging them in increasing order of their atomic 

weight (now atomic mass). He noticed that “The physical and chemical properties of elements are 

periodic functions of their atomic masses.” This law was known as Mendeleev’s periodic law. He 

prepared a table by him is called Mendeleev’s periodic table. Mendeleev arranged all 63 elements. In 

this periodic table there were eight vertical columns knows as Group and seven horizontal rows 

known as periods. Out of eight groups, first seven groups are normal elements and eighth group is of 

transition elements. Nobel gases were not known at that time so that there was no group for noble 

gases. Elements of each group have so many similarities. 

 

Main features of Mendeleev’s periodic table 

1. The horizontal rows present in the periodic table are called periods. You can see that there are 

seven periods in the periodic table. These are numbered from 1 to 7 (Arabic numerals). 

2. Properties of elements in a particular period show regular gradation (i.e. increase or decrease) from 

left to right. 

3. The vertical columns present in it are called groups. You must have noticed that these are nine in 

number and are numbered from I to VIII and Zero (Roman numerals). 

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

subgroups. 

5. All the elements in a particular group are chemically similar in nature. They show regular gradation 

in their physical properties and chemical reactivities. After learning about the main features we shall 

now learn about the main merits of Mendeleev’s periodic table. 

Merits of Mendeleev’s periodic classification 

1. Classification of all elements 

Mendeleev’s was the first classification which successfully included all the elements. 

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 ekaaluminium. In this section we have learnt about the 

success of Mendeleev’s periodic classification and also about its merits.  

3. Prediction of new elements properties 

Mendeleev’s periodic table could predict the properties of several elements on the basis of their 

positions in the periodic table. 

4. Accommodation of noble gases 

Mendeleev’s periodic table could accommodate noble gases when they were discovered. 

 

Defects/ Limitations of Mendeleev’s periodic law  

 

1. The position of isotopes could not be explained. 

2. Wrong order of atomic number masses of some elements could not be explained. (In group VIII) 

3. A correct position of could not be assigned to hydrogen in the periodic table. 

4. Metals and nonmetals were not placed separately. 

http://www.pawanwagh.blogspot.com/


                                                                                                                                              

www.pawanwaghacademy.com  

 

 

 

 

 

Detailed  

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 H- ion 

similar to Cl- ion).Therefore, it could neither be placed with alkali metals (group I ) nor with halogens 

(group VII ). 

 

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. Anomalous pairs of elements 

At certain places, an element of higher atomic mass has been placed before an element of lower 

atomic mass. For example, Argon (39.91) is placed before potassium (39.1) 
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MODERN CLASSIFICATION 

 

Henry Moseley, an English physicist discovered in the year 1913 that atomic number, is the most 

fundamental property of an element and not its atomic mass. Atomic number, (Z), of an element is 

the number of protons in the nucleus of its atom. The number of electrons in the neutral atom is 

also equal to its atomic number. This discovery changed the whole perspective about elements and 

their properties to such an extent that a need was felt to change the periodic law also. 

According to the Modern Periodic Law states “The physical and chemical properties of elements 

are a periodic function of their atomic numbers” 

 

Periods 

There are seven rows in the periodic table. Each row is called a period. The periods have been 

numbered from 1 to 7 (Arabic numerals). In each period a new shell starts filling up. The period 

number is also the number of shell which starts filling up in it. For example, in elements of 3rd 

period, the third shell (M shell) starts filling up as we move from left to right. The first element of this 

period sodium Na (2,8,1) has only one electron in its valence shell (third shell) while the last element 

of this period, argon Ar (2,8,8) has eight electrons in its valence shell. 

The first period is the shortest period of all and contains only 2 elements, H and He. 

The second and third periods are called short periods and contain 8 elements each. 

Fourth and fifth periods are long periods and contain 18 elements each. 

Sixth is longest periods containing 32 elements (18 + 14 elements at bottom lanthanides series). 

Seventh period is incomplete period. 

 

Groups 

There are 18 vertical columns in the periodic table. Each column is called a group. The groups have 

been numbered from 1 to 18 (in Arabic numerals) from left to right. Group 1 on extreme left position 

contains alkali metals (Li, Na, K, Rb, Cs and Fr) and group 18 on extreme right side position contains 

noble gases (He, Ne, Ar, Kr, Xe and Rn). All elements present in a group have similar electronic 

configurations and have same number of valence electrons. You can see in case of group 1 (alkali 

metals) and group 17 elements (halogens) that as one moves down a group, more and more shells are 

added. 

Group 1to Group 17 

Element Electronic configuration Element Electronic configuration 

Li  2,1       F  2,7 

Na  2,8,1       Cl 2,8,7 

K  2,8,8,1      Br 2,8,8,7 

Rb  2,8,8,8,1      I  2,8,18,8,7 

All elements of group 1 have only one valence electron. Li has electrons in two shells, Na in three, K 

in four while Rb has electrons in five shells. Similarly all the elements of group 17 have seven 

valence electrons however the number of shells is increasing from two in F to five in I. 

 

Group 18/Zero group/Inert Gases/Rare gases/Noble gases 

 The last group of periodic table is zero group.  

 Group 18 is extreme right side of the periodic table contains noble gases.  

 Their outermost shells contain 8 electrons.  

 Their valency is zero that’s why this group is also called zero group.  
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 The inert gases have stable electronic configuration with complete duplet or octet. 

 

 

Classification type 1 

 

Normal Elements  

 

 Elements present in groups 1 and 2 on left side and groups 13 to 17 on the right side of the 

periodic table are called normal elements or representative elements.  

 Their outermost shells are incomplete.  

 They contain 1 to 7 electrons in their outermost shell. 

 

Transition Elements 

 

 Elements present in groups 3 to 12 in the middle of the periodic table are called transition 

elements.  

 Their last two outermost shells are incomplete. 

 They all are metals. 

 

Inner Transition Elements 

 

 Two series at the bottom Lanthanides (atomic numbers 58 to 71 (Ce to Lu) are called 

lanthanides. They are 14 elements) and Actinides (atomic numbers 90 to103 (Th to Lr) are 

called actinides. They are 14 elements) are called inner Transition elements. 

 Their last three shells are incomplete. 

 

Inert Gases 

 

Group 18 on extreme right side of the periodic table contains noble gases. Their outermost shells 

contain 8 electrons. Their valency is zero that’s why this group is also called zero group. These 

elements are termed noble because they do not interact with other elements to form compounds. 

Another way to say this is that they are inert. Their atoms do not even interact with each other, so 

they exist as mono atomic gases. 
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Classification type 2 

 

Based on the electronic configuration of elements, the periodic table has been divided into four 

blocks; they are s block, P block, d block and f block 
S block                                                                                                                 P block 

 

1  2 

3 4                                d block( Transition Elements) 5 6 7 8 9 10 

11 12 13 14 15 16 17 18 

19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 

37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 

55 56 57 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 

87 88 89 104 105 106 107 108 109 110 111 112       
(Green colour shows all metalloids. they have properties of metals as well as non metals. They form zig-zag 

line. The elements which are left side of this line are all metals while right side all elements are non metals. ) 

 

f block( Inner Transition Elements) 

 

Lanthanides 58 59 60 61 62 63 64 65 66 67 68 69 70 71 

Actinides 90 91 92 93 94 95 96 97 98 99 100 101 102 103 

 

S block 
 Group 1 and group 2(IA and IIA ) elements form s block elements. 

 They have 1 or 2 electrons in their outer most shell. 

 The valency of s block element is 1 or 2. 

 There are thirteen elements in this block. 

 

P block 
 The group III A to VII A and 18 group form P block elements. 

 They have 3 to 8 electrons in their outer most shell. 

 There are 31 elements in this block. 

 They have their last one shell incomplete. 

 
(S-block and p-block elements except zero group elements together called normal elements. Their outer most 

one shell is incomplete) 

 

d block 
 The group I B to VII B and group VIII form d block elements. 

 These elements are also called transition elements. 

 They have their last two shells incomplete. 

 There are 40 elements in this block. 

 

f block 
 Two series(Lanthanides and Actinides) at the bottom of the periodic table form f-block 

elements. 
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 These elements are also called Inner transition elements. 

 They have their last three shells incomplete. 

 There are 28 elements in this block. 

 

 

Zig Zag line (Metalloids) 

 
The metalloids include boron (B), silicon (Si) and germanium (Ge), arsenic (As) and antimony (Sb), 

tellurium (Te) and polonium, (Po). Note that they are arranged in stair steps between the metals and 

nonmetals. It is called zig-zag line. Metalloids have some of the properties of metals and nonmetals—

and each metalloid has its own unique mixture. A few are shiny like metals, but do not really have a 

metallic luster. Some metalloids have very high melting and boiling points; others do not. Others 

conduct electricity, but their electrons are mobile in only certain directions, so they are called semi-

conductors. This makes them useful in designing transistors and other solid state electronic 

components. Genesis scientists are interested in boron because the collection wafer material is pure 

silicon. 
 

Merits of modern periodic table over Mendeleev’s periodic table 

 
The modern periodic table is based on atomic number which is more fundamental property of an 

atom than atomic mass. The long form of modern periodic table is therefore free of main defects of 

Mendeleev’s periodic table. 

1. Position of isotopes 

All isotopes of the same elements have different atomic masses but same atomic number. Therefore, 

they occupy the same position in the modern periodic table which they should have because all of 

them are chemically similar. 

2. Anomalous pairs of elements 

When elements are arranged in the periodic table according to their atomic numbers the anomaly 

regarding certain pairs of elements in Mendeleev’s periodic table disappears. For example, atomic 

numbers of argon and potassium are 18 and 19 respectively. Therefore, argon with smaller atomic 

number comes before potassium although its atomic mass is greater and properties of both the 

elements match with other elements of their respective groups. 
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