Dobereiner's Triad

. There are 118 elements have been known to us till
today.

. Based on their properties, all the elements are
arranged in order, known as periodic table.

. Johann Wolfgang D6bereiner, a German scientist, first
attempted to arrange the elements in 1829.

. John Newlands, an English scientist, also attempted to
arrange the then known elements (in 1865).

. John Newlands had followed the order of increasing
atomic masses to arrange the elements.

. Newlands started with the element having the lowest
atomic mass (such as hydrogen) and ended at
thorium.

Dobereiner's Triads

Element Atomic weight Element Atomic weight Element Atomic weight

Li 6.9 Ca 40.1 cl 35.5

Na 23.0 Sr 87.6 Br 79.9

K 39.1 Ba 137.3 I 126.9
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John Newlands

. Newlands’ arrangement of elements is known as “Law
of Octaves,” as in his arrangement every eight
element had the properties similar to that of the first.
E.g. the properties of lithium and sodium were found
to be the same.
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. Newlands also compared it with the octaves that found
In music (see the table given above).

. In the Indian music, the seven musical notes are — sa,
re, ga, ma, pa, da, ni; however, in the west, the
musical notes are — do, re, mi, fa, so, Ila, ti.

. Further, in order to fit some elements into his Table,
Newlands put two elements in the same cell (see the
table given above — cobalt & nickel kept in same cell),
but this technique did not work, as they have different

Li Be B
Na Mg Al
K Ca Cr
Cu Zn Y
Rb Sr Ce
&
La

properties.

Pa da ni

(so) (la) (ti)

C N O
Si P S
Ti Mn Fe
In As Se
Zr



. However, the law of octave had limitation, as was
applicable up to calcium only; and, after calcium every

eighth element had not the properties similar to that of
the first.

MendeléevVv’s Periodic Table

. Dmitri Ivanovich Mendeléev, a Russian chemist, who
successfully attempted to arrange the elements.

. Mendeleev arranged the elements based on their
(elements) fundamental property, the atomic mass, as
well as on the similarity of chemical properties.

. During the Mendeleev’s time, only 63 elements were
known.

. Mendeléev’'s Periodic Table consists of vertical
columns known as ‘groups’ and horizontal rows
known as ‘periods.’



Group I II I AY A" VI VII VIII
Oxide R,O | RO R0, RO, R,O, | RO, R0, RO,
Hydride RH | RH, RH, RH, RH, RH, RH
Periods | A B[A B|/A BlA B A Bl A BlA B
1 H
1.008
2 Li Be B C N 0 F
6.93 9.01 10.81 (1201 |1400 15.99 18.99
3 Na Mg Al Si P S Cl
2299 2431 2698] 2809 3097 32.06] 3545
41st K Ca . Ti \' Cr Mn Fe Co Ni
Series| 39.10 |40.08 | 44 4790 | 5094 | 5210 549 55.85 58.93 58.71
2nd Cu Zn L | As Se Br
Series 63.5 65.4 68 72 74.9 79.0 79.9
51st | Rb Sr W Zr Nb Mo Tc Ru Rh Pd
Series| 85.5 87.6 88.9 91.2 9291 95.94 99.0 101.0 102.9 106.4
2nd Ag Cd In Sn Sb Te I
Series 1079 1124 11482 11869 121.7§ 127.60 126.9
6 1st | Cs Ba
Series| 1329 | 1373
2nd Au Hg
Series| 196.97| 200.59
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Dmitri Ivanovich Mendeléev

. Mendeléev’s Periodic Law states that

‘The properties of elements are the periodic function
of their atomic masses’.

. Mendeléev arranged the sequence in inverted fashion
so that elements with similar properties could be
grouped together.



. Mendeleev left space for some elements, which were
not discovered at that time; he boldly predicted about
the existence of future elements.

. One of the biggest limitation of Mendeléev’s Periodic
formula is - no fixed position has been assigned to
hydrogen in the Periodic Table.
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Modern Periodic Table

. In 1913, Henry Moseley, an English physicist
discovered that the atomic number of an element is a



more fundamental property in comparison to its atomic
mass.

. Based on Moseley’s discovery, Mendeléev’s Periodic
Law was modified and atomic number was adopted as
the basis of Modern Periodic Table.

. The Modern Periodic Law states —

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

. 18 vertical columns known as ‘groups’
and 7 horizontal rows known as ‘periods’ are defined
in the Modern Periodic Table.

. In Modern Periodic Table, the elements are arranged
In such a way that it shows periodicity of properties
such as atomic size, valency, or combining capacity
and metallic and non-metallic characteristics (of
elements).

. In Modern Periodic Table, the metallic character
decreases across a period and increases down the
group.

. On the other hand, non-metals are electronegative, as
they tend to form bonds by gaining electrons.

. In Modern Periodic Table, the non-metals are placed
on the right-hand side (from the top).
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