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THE PERIODIC TABLE

The modern periodic table was devised by
Russian chemist Dmitry lvanovich Mendeleyev
(1834-1907). New elements have since been
added, but the basic structure of Mendeleyev's
table remains the same.

Legend has it that Mendeleyev came up with the periodic
table when he was playing a card game called solitaire. There is
little historical evidence, however, to back up this account. It is
clear that Mendeleyev arranged the table using a list of atomic
masses produced in 1860 at a science meeting in Karlsruhe,
Germany. Atomic mass is the sum of the number of protons
and neutrons in an atom’s nucleus. Mendeleyev believed that
atomic mass was the most important property of an element,
though we now know that elements are defined by their atomic

number—the number of protons in an atom’s nucleus.

Itis likely that Mendeleyev came up with the periodic table
while he was writing a textbook, The Principles of Chemistry
(1868-1870). In this book, Mendeleyev grouped elements

with similar physical and chemical properties. For example, he
grouped the halogens (Group 17 elements) in one chapter and

the alkali metals in another chapter.

Mendeleyev was grouping elements with the same valence.

Valence is a measure of the number of bonds an atom can

WHAT'S IN A NAME?

There is no right or wrong way to spell Mendeleyev' s name
in English. In Russian, words are written using the Cyrillic
alphabet, for which there is no literal English translation.
Consequently, you might see Mendeleyev's name written
as Mendelev, Mendeleev, Mendeleeff, or Mendelayev.

form with other atoms. Valence is determined by the number
of electrons in the outer electron shell of an atom. Atoms share
or transfer these outer electrons, forming chemical bonds with
other atoms. The halogens have similar properties because they
all have seven electrons in the outer electron shell, and they a
readily accept one electron to form bonds with other elements
In contrast, the alkali metals share physical and chemica
properties because they have just one electron in the outer
electron shell, and they all readily donate the electron to form
bonds with other elements.

As Mendeleyev tried to group similar elements, a pattern
emerged. He arranged the 61 known elements in a chart

in order of increasing atomic mass. Mendeleyev found that

of the chart. Mendeleyev had outlined th

periodic table. He published his findings i
arevised table in 1871 that placed the elements into eight
groups.



METALS

DMITRY MENDELEYEV

Dmitry Ivanovich Mendeleyev was born in Tobol sk,
Siberia, on February 8, 1834. From an early age, it was
clear that he was a talented scientist. His mother tried

to find him a place at university, but Mendeleyev was
turned away from the Russian universities of Moscow
and St. Petersburg. Finally, in 1850, he enrolled as a
trainee science teacher at the Institute of St. Petersburg
and graduated with distinction. In 1855, he took a job as
a science teacher at Simferopol near the Black Sea.

A year later, he returned to St. Petersburg and completed
a master's degree. In 1859, he traveled abroad to work in
laboratories in Europe. On his return in 1861, Mendeleyev
focused on an academic career and eventually became

a chemistry professor at St. Petersburg University. In

L ~ ) 1869, he published his first version of the periodic table.
n the noble gas argon, The noble gases

lements and so were the last group of His final years were spent as director of the bureau of
d and the last group that was added

weights and measures in St. Petersburg. Mendeleyev

received many awards from universities around the
world. In 1906, he came within one vote of receiving
Filling the gaps the Nobel Prize in chemistry. He died in St. Petersburg in

One of Mendeleyev's great achievements was to move 1907.
elements to new places in the chart despite upsetting the

order suggested by atomic mass. In this way, he kept the order table). This element was discovered by French scientist Paul-

of elements by valence. Perhaps the greatest achievement, Emile Lecoq de Boisbaudran (1838-1912) in 1875. He called

nowever, was o describe elements that had not yet been itgallium in honor of his country (Gallia is the Latin name

discovered. Mendeleyev was convinced of the natural order for France). In 1879, Swedish chemist Lars Frederick Nilson

of the periodic table. His table, however, contained gaps,  (1840-1899) discovered the element that Mendeleyev called

and Mendeleyev reasoned that these gaps must represent | eka-boron. Nilson named this element scandium in honor of

elements not yet discovered. He even predicted the physical Scandinavia. In 1886, German chemist Clemens Winkler (1838~

and chemical properties of these elements. 1904) discovered Mendeleyev's eka-silicon. Winkler named
One of these gaps occurred below aluminum in Mendeleyev's table it germanium in honor of Germany. In all cases, the physical
and so he named it eka-aluminum (eka is Sanskrit for "one "and and chemical properties of the new elements matched

eka-aluminum is one place from aluminum in the periodic Mendeleyev's predictions.
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THE PERIODIC TABLE

A new group of gases & \
T P  y ps e O VAU S SCIENCE WORDS
895, English chemist John William Strutt, later Lord Rayleigh

1842-1919), and Scottish chemist William Ramsay (1852-1916) :
& Atomic mass: The number of protons and neutrons
identified a gas that they called argon. The new element did

] ‘ in a nucleus.
not seem to fit anywhere in Mendeleyev's periodic table
= : ) & Atomic number: The number of protons in
RKamsay the )ugh{ that similar gases to argon must exist and so
set about trying to find them. In 1895, he produced helium an atom’s nucleus.
In 1898, he carried out further research with English chemist & Noble gases: A group of gases that rarely react with

Morris Travers (1872-1961) and together they identified neon other elements.

Krypte d xenon. Four years later, Mendeleyev revised his & Valence: A measure of the number of bonds an atom
periodic table. He put the new group of gases in a group at the K can form with other atoms /
nd of the pe table. Chemists originally named this family

gases because they do reac cer C
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Dmitry Mendeleyev drew up the first version of his periodic table

n 1869. He ordered the elements by atomic m

ass ng gaps ior
elements that he predicted would be discovered in the future
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The problem with atomic mass
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