Development of the Periodic Table

Father of the Periodic Table

Dmitri Mendeleev put the elements in order by
atomic mass. He noticed similar properties of
atoms at regular intervals. His first periodic
table was published in 1869.

Mendeleev’s periodic table

Incre
easing
Atomiic Mass

Similar
chemical
properties

Some undiscovered
elements were
predicted accurately
The properties of
some elements did not
perfectly follow the
order by mass
The noble gases
(Group 18) were all
undiscovered

Mendeleev (1834-1907)

Periodic Table (1869)
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Modern Periodic Table
What causes periodicity?

Now arranged elements by atomic number!
Periodic Law – physical and chemical properties of
the elements are periodic functions of their
atomic numbers.

Periodicity occurs from the arrangement of
electrons around the nucleus

Periodic Table – arrangement of the elements in
order of their atomic numbers. Elements with
similar properties fall in same column.

The chemical properties of an element are
determined by the electrons in an atom that
are at the highest energy levels. These are
the farthest out.
We call these valence electrons.
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Additions to the Mendeleev’s Table
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Additions to the Mendeleev’s Table

Noble Gases – discovered on Earth between 1894
through 1900 and were added between group
17 and group 1. Helium was discovered as a
component of the sun in 1868 based on the
emission spectrum of sunlight.
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Lanthanides & Actinides – these appear in periods
6 and 7. They are placed on the bottom of
charts to save space. These are often called
Rare-Earth Metals
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Modern Periodic Table.

Periodic Table Organization

• The periodic table is organized by groups
and periods
• The rows of the table are called Periods
• The columns of the table are called
Groups or Families
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Parts of the Periodic Table
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The Full Sized Periodic Table

s-block and p-block elements are called either:
• Main Group Elements
p
• Representative Elements
s
The “page friendly” Periodic Table

d-block
d
block elements are called:
• Transition Elements
f-block elements are called:
• Inner Transition Elements
• Often called Rare Earth Metals
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Element Types
Three types of elements
Metals
good conductors of heat and electricity
Malleability → hammered or rolled, bendable
Ductile → can be pulled into wire
Luster → shiny when polished
Nonmetals
Brittle → not malleable or ductile
Poor conductor of heat and electricity
Metalloids
brittle solids
have some properties of metals and nonmetals
semiconductors of electricity
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Common Groups
Periodic Families

Group 14 – Carbon Family
Group 15 – Nitrogen Family

Halogens
H

Group 2 – Alkaline Earth Metals
Group 3-12 – Transition Metals

Transition Metals

Noble Gases
N

Group 13 – Boron Family

Alka
ali Metals

Group 1 – Alkali Metals

Alkaline-Earth

Hydrogen is unique

Hydrogen and Helium

Group 16 – Oxygen Family
Rare Earth Metals (f-block)
Row 6 – Lanthanides

Group 17 – Halogens
Group 18 – Noble Gases

Lanthanides
Actinides

Row 7 – Actinides
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Alkali Metals
• extremely reactive, reacts with water, air, and
nonmetals
• silvery
• soft, can be cut with a knife
• they are not found as pure elements in nature
• Li, Na, and K are all less dense than water

Hydrogen and Helium
• They do not fit properly with rest of periodic table
• Hydrogen is considered most explosive element
• Helium is considered most inert element
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Transition Metals
• good conductors of electricity
• tend to have a high luster
• typically less reactive than alkali and alkalineearth elements
• many are found in pure form
• some are the most dense of all elements
• some are least reactive elements

Alkaline-Earth Metals
• harder, denser and stronger than alkalis
• not as reactive as alkalis, but still very reactive
• they are not found as pure elements in nature
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p-Block Metals (Poor Metals)
• harder, more dense, and less reactive than group
2 metals.
• softer, less dense, and more reactive than
transition metals.
• usually found in nature as a compound
• stable in air once purified
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Noble Gases
• Inert gases that do not react with anything, found
as individual atoms
• Helium is used for balloons
• Neon, Argon, Krypton, and Xenon are all used for
different types of lighting
• Radon is radioactive
• A few noble gas compounds have been formed
under extreme conditions
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Halogens
• most reactive nonmetals
• react with most metals to form compounds called
salts
• fluorine and chlorine are gases
• bromine is a reddish liquid
• iodine is a volatile purple solid
• astatine is unstable
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Lanthanides and Actinides
• once called rare-earth elements
• there are 14 or 15 in each series
• lanthanides have similar reactivity to group 2
elements
• actinides are all radioactive
• elements after U (92) are called transuranium and
are synthetic
• trace amounts of neptunium and plutonium have
been found in uranium ore due to beta decay
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The Spiral Periodic Table by Prof. Thoedor Benfey
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Physicist's Periodic Table by Timothy Stowe
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