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Abstract: The periodic table, an iconic representation of the fundamental building blocks of matter, has
undergone a remarkable evolution since its inception in the 19th century. This paper provides a
comprehensive examination of the history of the periodic table, its modern updates, and the intricate
classification of elements. From Dmitri Mendeleev's pioneering work to the synthesis of new elements in
contemporary laboratories, we delve into the fascinating journey of organizing the elements. We explore
how the periodic table's structure and classification systems have evolved to accommodate our expanding
knowledge of the elements. This paper aims to enhance the understanding of this vital tool in chemistry and
to highlight the ongoing relevance of the periodic table in current scientific research.
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I. INTRODUCTION
The periodic table is a cornerstone of chemistry, providing a structured framework for organizing the elements based on
their fundamental properties and atomic structures. Since its inception in the 19th century, the periodic table has
become an essential tool for understanding and predicting the behaviour of chemical elements. This paper offers a
comprehensive overview of the periodic table, including its historical development, modern updates, and the intricate
classification of elements. It explores how this iconic representation has evolved to reflect our deepening knowledge of
the elements and remains a crucial resource for chemists and scientists across various disciplines.

History of the Periodic Table:

The history of the periodic table is a journey marked by the collaborative efforts of many pioneering scientists.
Although the idea of classifying elements dates back to ancient times, it was Dmitri Mendeleev who formulated the first
recognizable periodic table in 1869. Mendeleev's periodic table arranged the known elements according to their atomic
masses, and it exhibited a striking periodicity in elemental properties, allowing for the prediction of yet undiscovered
elements. This initial breakthrough laid the foundation for the modern periodic table.

Scientists Who Discovered the Periodic Table:

1789 — Antoine Lavoisier

Lavoisier often gets called the “Father of Chemistry.” In 1789, he grouped the elements according to their properties as
metals, earths, non-metals, and gases.

1829 — Johann Débereiner

Triads of elements were found to have comparable chemical characteristics by Johann Ddbereiner. For example,
lithium, sodium, and potassium all share properties. Dobereiner demonstrated the possibility of predicting the properties
of one element based on the properties of the other two.
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1862 — Alexandre Béguyer de Chancourtois

French geologist de Chancourtois published a periodic table in 1862 which he called “vis tellurique” or the telluric
screw. His table arranged elements according to atomic weight on the outside of a cylinder so that elements with
common properties formed a vertical line. This was the first truly periodic table, with elements arranged according to
recurring trends in their properties. However, a three-dimensional table never quite caught on.

1864 — John Newlands

John Newlands published a description of the connections between periodic element characteristics and atomic weight
in 1864.He named this the Law of Octaves, according to which every eighth element group's attributes showed
periodicity. Newlands published his findings in 1865. Germanium and other elements were predicted by Newlands
using the Law of Octaves.Nevertheless, Newlands' table lacked spaces for unidentified items and occasionally
contained two elements in one location.It took him a long time to receive recognition for his discoveries because the
Chemical Society rejected his article for publication.

1868 — Julius Lothar Meyer

Between 1864 and 1870, Meyer created a number of distinct periodic tables. There were twenty-eight items in his first
table, which was arranged by valence. He added more elements to his table in 1868 and arranged them according to
atomic weight.

In addition, the elements, like those in Mendeleev's table and modern tables, fell into vertical lines corresponding to
their valence.

Meyer also plotted atomic weight-based periodic trends in elemental characteristics. His work was not published until
1870 (a year after Mendeleev), so he did not receive credit for inventing the periodic table.

1869 — Dmitri Mendeleev

In 1863, scientists had discovered 56 elements and were familiar with periodicity thanks to Newland's Law of
Octaves.Mendeleev used this knowledge to write Principles of Chemistry, a course textbook, between 1868 and 1870.
Some historians claim that Mendeleev had a dream in which he saw the components arranged into a table. He presented
his table to the Russian Chemical Society on March 6, 1869. In his table, elements were arranged according to their
atomic weight and periodicity of attributes.

He mentioned how these characteristics correlated with element valence. Like Newlands, Mendeleev predicted the
existence of new elements based on “holes” in his periodic table.

1913 — Henry Moseley

Although Henry Moseley did not create the periodic table, he did discover a method for calculating atomic number.
Moseley discovered x-ray spectra correspond to the number of protons in the atomic nucleus. The number of protons is
a constant for all atoms of an element, so it is that element’s atomic number. When chemists arranged the elements
according to atomic weight, the resulting table was essentially the same as when they arranged them according to
atomic number.

The positions of the elements tellurium and iodine are examples of exceptions. Changing the element order from atomic
weight to atomic number gave the table the form we use today.

Mendeleev's Contributions:

Dmitri Mendeleev's periodic table is a testament to his genius. He not only organized the elements by increasing atomic
mass but also left gaps for elements that were yet to be discovered. This foresight was confirmed when gallium and
germanium were found, and their properties matched Mendeleev's predictions, cementing his periodic table's
credibility.

1.2 The Evolution of Atomic Theory:

The development of atomic theory, notably the Bohr model and quantum mechanics, has refined our understanding of
the atom's structure. These advancements have led to a revised periodic table that organizes elements based on their
atomic number rather than atomic mass. This change resolved some inconsistencies in the original periodic table and
led to a more accurate representation of the periodic trends.
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Who Invented the Periodic Table?

In 1869, Dmitri Mendeleev invented a periodic table ordering elements
by atomic weight and grouping them according to common properties.

OIIbITb CUCTEMBI 3JIEMEHTOBB,

OCHOBAHHO! HA HXb ATOMHOM'B BHCB H XHMHYECKOMB CXOJCTBbB.

Ti=50 Zr= 90 7=180.
V=51 Nb= 94 Ta=182.
Cr=52 Mo= 96 W=186.
Mn=55 Rh=1044 Pt=197.1.
Fe=56 Ru=104,«+ Ir=198.
Ni=Co=59 Pd=106 0s=199.
H=1 Cu=634 Ag=108 Hg=200.
Be= 94 Mg=24 Zn=652 Cd=112
B=11 Al=273 7=68 Ur=116 Au=197?
C=12 Si=28 ?=70 Sn=118
N=14 P=31 As=75 Sb=122 Bi=210?
0=16 S=32 Se=794 Te=128?
F=19 Cl=355 Br=80 1=127
Li=7 Na=23 K=39 Rb=854 Cs=133 TI=204.
Ca=40 Sr=876 Ba=137 Pb=207.
?=45 Ce=92
?Er=56 La=94
?Yt=60 Di=95
?In=75,6 Th=118?

. Mergenbers sciencenotes.org

II. MODERN PERIODIC TABLE
The elements in the current periodic table are arranged according to increasing atomic number. This ordering reveals a
clear periodicity in elemental properties, such as atomic radius, ionization energy, and electronegativity. The periodic
table is divided into periods (rows) and groups (columns), with each group containing elements that share similar
characteristics. The transition metals occupy the central portion of the table, while the alkali and alkaline earth metals
are located in the leftmost columns. The noble gases, characterized by their inertness, occupy the rightmost column.
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2.1 Periodic Trends:

The modern periodic table highlights several important trends. Within a group, atomic radius typically increases from
top to bottom and decreases from left to right over time.lonization energy and electronegativity exhibit similar trends.
Understanding these trends is essential for predicting chemical behavior and reactivity.

The periodic table, a fundamental tool in chemistry, not only organizes elements by atomic number but also reveals
significant trends in their properties. Elements are classified into s-, p-, d-, and f-blocks, each with distinct
characteristics. This paper delves into the detailed description of periodic trends and blockwise classification, providing
insights into the behavior of elements within each block. We explore variations in atomic radius, ionization energy,
electronegativity, and more, shedding light on the fascinating world of elemental periodicity.

I) S-Block Elements:

The s-block of the periodic table includes elements in Groups 1 and 2 (H, He, Li, Be, Na, K, Rb, Cs, Fr) and the two
elements in Group 3 (Sc, Y). These elements are characterized by their valence electrons residing in the s-orbital.
Atomic Radius:

Elements in the s-block exhibit a clear trend in atomic radius. As one moves down a group, the atomic radius increases.
This is due to the addition of energy levels, resulting in greater electron cloud size. For example, the atomic radius of
alkali metals (Group 1) increases from lithium to caesium.

Ionization Energy:

Ionization energy, the energy required to remove an electron from an atom, shows an inverse trend. As one moves
down a group, ionization energy decreases due to the increased distance between valence electrons and the nucleus.
Alkali metals have low ionization energies, making them highly reactive.

Electronegativity:

Electronegativity, the tendency of an atom to attract electrons in a chemical bond, follows the opposite trend. As one
moves down a group, electronegativity decreases. Alkali metals have low electronegativities, emphasizing their
willingness to donate electrons in chemical reactions.

P-Block Elements:

The p-block includes elements in Groups 13 to 18. The valence electrons of these elements are located in the p-orbital.
Atomic Radius:

The atomic radius trend in the p-block is similar to that of the s-block. Moving down a group results in an increase in
atomic radius, attributed to the addition of energy levels.

ii) Ionization Energy:

In contrast to the s-block, ionization energy increases as one moves across a period in the p-block. This is due to the
increasing effective nuclear charge, which attracts valence electrons more strongly. Noble gases in Group 18 have the
highest ionization energies.

iii) Electronegativity:

Electronegativity follows a pattern similar to ionization energy. It increases across a period from left to right, making
nonmetals in the p-block more electronegative than metals.

D-Block Elements:

The d-block consists of transition metals found in Groups 3 to 12. These elements have their valence electrons in the d-
orbital.

i) Atomic Radius:

The atomic radius trend in the d-block is complex. While it generally decreases across a period due to increasing
effective nuclear charge, there are irregularities attributed to electron repulsions. However, within a series of transition
metals, the atomic radius remains relatively constant.

ii)lonization Energy:

Ionization energy in the d-block exhibits small fluctuations but does not follow a clear trend. Transition metals tend to
have moderate ionization energies.
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iii) Electronegativity:
Electro negativity in the d-block also lacks a distinct trend. It varies among transition metals, but they tend to form
positive ions (cations) in chemical reactions.

F-Block Elements:

The f-block encompasses the lanthanides (actinides are typically considered separately). These elements have valence
electrons in the f-orbitals.

i) Atomic Radius, Ionization Energy, and Electronegativity:

The f-block elements exhibit similarities to the d-block in terms of atomic radius, ionization energy, and
electronegativity. The trends are complex, with variations within the lanthanide series.

I11. CLASSIFICATION OF ELEMENTS
Elements on the periodic table are classified into different categories based on their properties and electron
configurations. The classification includes:
3.1 Metals:
On the left and in the middle of the periodic table are metals.They are typically good conductors of heat and electricity
and tend to form positive ions (cations) in chemical reactions. Metals include alkali metals, alkaline earth metals,
transition metals, and inner transition metals.

3.2 Nonmetals:

Nonmetals are generally found on the right side of the periodic table. They are typically poor conductors of heat and
electricity and tend to form negative ions (anions) or share electrons in chemical reactions. Nonmetals include elements
like carbon, nitrogen, oxygen, and the noble gases.

3.3 Metalloids:
Metalloids display characteristics found in both non-metals and metals. They are found along the "staircase" on the
periodic table. Elements like silicon, germanium, and arsenic are considered metalloids.

IV. CONCLUSION

The periodic table, a product of centuries of scientific inquiry and discovery, is a testament to humanity's ability to
understand and organize the natural world. From Mendeleev's pioneering work to the modern periodic table based on
atomic number, this essential tool continues to serve as a foundation for chemistry and countless other scientific
disciplines. As we push the boundaries of our knowledge, the periodic table adapts, accommodating the discovery of
new elements and expanding our understanding of the fundamental building blocks of matter.

In an ever-evolving scientific landscape, the periodic table remains a constant, a source of knowledge and a symbol of
human achievement in the field of chemistry.
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