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Introduction

The periodic table is one of the crown jewels of science. The classification of elements is one of the greatest and most highly prized discoveries, and is ranked in the first order of generalizations about our universe. The table’s castle-like shape has become an instantly recognizable design icon – a permanent (though not unchanging) feature on the wall of the chemistry lab, and on everything from mugs to novelty ties.

Russian chemist Dmitri Mendeleev invented the periodic table in 1869, using the chemical properties of the elements as an organizing principle. Its principal strength is that it was able to include and explain later findings, such as the internal make up of atoms, the discovery of atomic number and valence theories of chemical bonding. It even predicted the positions of several undiscovered elements. The turreted walls of the table encompass some of science’s most important discoveries, including atomic theory, electricity, the spectrum of light and other electromagnetic radiation, radioactivity and quantum physics.

The elements were once defined as the simplest substances of all – the very word comes from the Latin word elementum, meaning ‘first principle’ or ‘most basic form’. Today, we know that in fact every atom is composed of even smaller and more basic elementary particles, so a modern definition of an element might be a substance composed of atoms with the same number of subatomic proton particles in their nuclei. The investigation of the nature of matter and atomic structure has been a driving force in the history of science, leading not only to huge and sometimes surprising advances in our understanding of elements and atoms, but also to a wide range of technological applications that have shaped our modern society.

Like the law of gravitation or the theory of evolution, the periodic law, describing how chemical elements are ordered, is held to be universally true, and indeed, the properties of key biological elements formed part of the famous 1974 Arecibo message, humanity’s first deliberate message to the stars. If we were ever to encounter an alien culture, this is the sort of common ground we could discuss: although our names for the elements would be different, we could all agree on the 118 different types of atom from which all matter is made.
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Key to element data periodic table

Scale of an atom

compared to carbon ﬁ
C@® oNe
Radius in — Atomic radius: 38pm
p.lc.ometres Group 18, Period 2 Type of
(billionths of T —
a millimetre) - Qpment
Atomic n”"‘{g Atomic number
see page
( 76)
Element symbol
and name
Atomic weight Neon

(average based Most common stable

20.18

on abundance of Atomic weight isotopes (see page 78)
different isotopes)*
Melting point: -248.6°C (-415.5°F) Common isotopes: Ne-20, Ne-22, Ne-21
Boiling point: -246.1°C (-411°F) State (at STP): Gas
Density: 0.0008999 g/cm® Colour: Colourless
Melting point, boiling
point and density Characteristics at standard
temperature and pressure of 1
(*For elements with no stable isotopes, Earth atmosphere, 25°C (77°F)

atomic weight of most stable form is listed)
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