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Periodic Table of the Elements

according to the International Union of Pure and Applied Chemistry (IUPAC)
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Preface

Attention — this is not a textbook! It is also
not meant to replace one. Nevertheless, there is
a lot to be learnt, albeit in a different manner
from that in which chemistry is normally pre-
sented. The initial question is old and simple:
“What does the world consist of?” This leads to
the next question: “Who were the researchers who
discovered this?” They should not be forgotten
by us, who take almost for granted all the advan-
tages of progress. After all, the discovery of the
92 elements that occur in the universe and that
can also be found on Earth is one of the greatest
accomplishments of human intellectual curiosity.
Through these discoveries we know what stars are
made of, we know the composition of the Earth,
and we know which elements are essential for
life.

The transition of empirical alchemy in 18th
century Europe to scientific chemistry allowed the
discovery of more and more new elements through
the thirst for knowledge, intuition, patience, and
even luck. Known materials such as gold, silver,
copper, iron, and lead were “suspected” to be el-
ements relatively early. Despite all the best ef-
forts, these materials could not be broken down
into further components, and hence their being
elements was consistent with the then generally
recognized definition of John Dalton, which was
also staunchly supported by Antoine de Lavoisier.

New scientific methods (e.g. electrolysis) allowed
the veteran elements to be joined stepwise by
more and more unknown and unexpected sub-
stances that fulfilled the criteria for an element.
In 1869, after many attempts to bring order into
the growing chaos, Dimitri Mendeleev revealed
a daring concept with his Periodic Table and its
predictions. Each of the then known elements was
assigned a place. The gaps represented elements
that were not yet known. The discoveries of such
elements proved that there was an order and sys-
tem to the elements. This order explained much
that was previously puzzling, for instance, the
different atomic radii observed that same year by
Julius Lothar Meyer, which seemed to follow a
periodic trend.

The representation of the periodic system in
this book shows yet another perspective. Each
element has not only its own history but also its
own identity. This is determined by the number
of protons in the nucleus (the atomic number)
and the corresponding number of electrons in the
atomic shell. These electrons, in turn, give each
element their properties, their “personalities”,
so to speak. There are relationships, but each
element is unique in the sum of its properties.
The text describes the particularities of each ele-
ment, and the chosen picture indicates a scene
from everyday life where we would encounter



the element. They are often hidden in functional
systems such as electronics, or they impart par-
ticular properties to alloys, such as hardness and
magnetism.

The tables and graphics at the end of the
book provide an overview of how everything is
connected. In general, it can be quite cumber-
some for some to put together such a wealth of
information. Hopefully, the selection presented
will facilitate the search. Like all historical prece-
dents, the discovery of the elements was complex
and often multitracked. Some discoveries “were
floating in the air” and were made independently
by several researchers. Hence, even the authorita-
tive literature leaves some questions unanswered,
for example, regarding absolute priorities. These
have been selected to the best of knowledge and
belief, but unavoidable subjectivity should be
borne in mind.

Chemistry would not be done justice if only
the past and the status quo were discussed. To-
day, new heavy elements are discovered in nuclear
accelerators as a result of their decomposition
traces and are of interest in nuclear physics. The
Periodic Table provides building blocks for new
areas of chemistry. The possibilities for combin-
ing elements into defined compounds is far from
exhausted, even though about 30 million have
been described to date. Besides the question as
to how molecules react with each other, a new
phenomenon is becoming increasingly important:

how molecules interact with each other. The prin-
ciple of self-assembly was a condition for the
origin of life. The targeted use of this fascinating
property of materials to build functional systems
is still in its infancy. An exciting phenomenon is
the erratic change in properties as the particles
of the material become very small. The door to
the nanoworld (nano = 10°m) has only just been
opened, but already fascinating perspectives with
great potential can be seen in the transition from
classical physics to quantum mechanics. Catalysis
and materials science are undergoing dynamic de-
velopments. And finally, we are all aware of how
molecular biology is rapidly developing at the
interface of chemistry and biology. The Periodic
Table is the foundation for the tower of knowl-
edge and application of chemistry. The challenge
for chemistry is and will remain the exploration of
this knowledge for the good of mankind.

I am deeply grateful to many friends and col-
leagues, especially at BASF AG, for their help in
collecting materials for this book. I am equally
indebted to the imaginative graphic designer
Gunther Schulz and the ever helpful colleagues at
Wiley-VCH, without whose help this book would
not have come together.

Hans-Jiirgen Quadbeck-Seeger June 2007
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These two new representations arouse curios-
ity about the elements, their discovery, and
their characteristics. And
where can they be found?
The close relationships
between their properties and
their importance in our lives
and for civilization are made
apparent.
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