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The Periodical Law and the Periodical Table

Having carried out a thorough investigation of the relation
between the atomic weights of elements and their chemical and
physical properties, D. I. Mendeleyev discovered the Periodic
Law and developed the Periodic Table based on it in 1869.

The table of elements is a graphical description of the
Periodic Law. The table of elements proposed by Mendeleyev
Wwas not the first, but it was the most successful. Among earlier
attempts to present regularities in the properties of elements
mention could be made of the Law of octaves suggested by
Englishman John Newlands.He noticed some kind of analogy
between musical octaves (every next octave contains the same
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notes but with higher tone) and periodicity in the chemical
properties of the elements.

It took the genius of D.I. Mendeleyev to devise the first
form of the Periodic Table that we would still recognize
today. Mendeleyev was ready to take a risk and assumed
both that some of information such as atomic weight, might
not be correct for all elements, and also that some elements
still remained to be discovered. In the periodical law Mendeleyev
stated that the properties of elements are the periodical function
of their atomic mass. Mendeleyev was convinced that it is the
mass of element that all other properties depend on. He arranged
all the known elements from the lightest to the heaviest in a
table composed of the eight columns. The elements with similar
properties were put in the same columns, forming a «family»
of elements. The Pericdic Table as it was presented by
Mendeleyev was very much alike the present Periodic Table,
but for inert gases. Having been discovered later, they were
added to the periodic table as «zero» group. Mendeleyev
predicted existence of unknown and undiscovered at that time
elements and left vacant places for them in the table. Reasoning
from their supposed position in the Periodic Table he also
predicted their properties and properties of their compounds.
On the basis of the Periodic system Mendeleyev also corrected
atomic weights of some elements.
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All his predictions were successfully confirmed later. With
the discovery of the Periodic Law chemistry was no more a
descriptive science. The Periodic Law played a great role in
the development of the atomic structure. The modern
formulation of the Periodic Law states that the properties of
elements are the periodic function of the nuclear charge of
their atoms. New formulation of the Law does not contradict
to the formulation given by Mendeleyev.

The theory of atom structure accounts for the periodic change
of the elements properties. Increase in positive charge of atomic
nucleus periodically leads to recurrence of the similar structure
of the outer level of atoms since the properties of elements
depend basically on the outer level electrons, their change also
represents the periodic function. The number of period
corresponds to the number of energy levels.

The structure of atoms explains the existence of subgroups.
In subgroups of each group the elements with similar structure
of outer electron level are represented. The main subgroups
include the elements, containing the number of electrons on
the outer level which is equal to the number of group. The
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group label gives the total number of valence electrons for
that group.

The wave mechanical model pictures the electrons in an
atom as arranged in orbital with each orbital containing no
more than two electrons. The same types of orbital recur as we
move from one principal level to another. This means that
atoms have particular valence — electron configurations
recurring periodically. Thus groups of elements such as alkali
metals showing similar chemical properties have the same type
of valence — electron arrangement.

The Periodic Law which systematised the properties of
chemical elements and their compounds made a great
contribution to the development of the atomic structure.
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1. What were underlying principles applied by Mendeleyev
in developing the Periodic Law?

2. Were there any attempts by other scientists to systemize
the elements before Mendeleyev developed the Periodic
Law?

3. Was the Periodic Table presented by Mendeleyev exactly
the same as we know it today?

4. What new group was added to the system after discovery
of inert gases?

5. What predictions were made by Mendeleyev?

6. Why can we consider the experimental confirmation of
Mendeleyev's predictions as a triumph of the Periodic Law?

7. What is the modern formulation of the Periodic Law?

8. Why doesn’t the modern formulation of the Periodic Law
contradict to the formulation proposed by Mendeleyev? What
is the physical meaning of the Periodic Law according to the
modern theory of atomic structure?

9. What information about the structure of an atom could
be obtained from the Periodic table?

10. What factors according to the modern theory of atom
structure are responsible for chemical properties?

11. How does the theory of atomic structure explain the
Periodicity in the properties of elements?




