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Early in the nineteenth century, scientists began to seek ways to classify the elements.  One
attempt at classification was by Johann Döbereiner, a German chemist, in 1817.  Döbereiner found that
the properties of the metals calcium, barium, and strontium were very similar.  He also noted that the
atomic mass of strontium was about midway between those of calcium and barium.  He grouped these
elements into what he termed a triad.  Later, Döbereiner found several other groups of three elements
with similar properties.  In each case, the second element had an atomic mass about halfway between
those of the first and third elements in the triad.

In chemistry, what is a triad? _____________________________________________________________

_____________________________________________________________________________________

In 1863, John Newlands, an English chemist, suggested another classification.  He arranged the
elements in order of their increasing atomic masses.  He noted that there appeared to be a repetition of
similar properties every eighth element.  Therefore, he placed seven elements in each group.  He then
arranged the 49 elements known at the time into seven groups of seven each.  Newlands referred to his
arrangement as the law of octaves because the same properties repeated every eight elements.

Just six years after Newlands’ proposal, Dmitri Mendeleev, a Russian chemist, proposed a
similar idea.  He suggested, as had Newlands, that the properties of the elements were a function of their
atomic masses.  However, Mendeleev believed that similar properties occurred after periods (horizontal
rows) that could vary in length.  Although he placed seven elements each in his first two periods, he
placed seventeen elements each in the next two.

How was Mendeleev’s arrangement of the elements different from Newlands’s? ____________________

_____________________________________________________________________________________

_____________________________________________________________________________________

In the 1860s, Mendeleev and the German chemist Lothar Meyer, each working alone, made an
eight-column table of the elements.  However, Mendeleev had to leave some blank spots in order to
group all the elements with similar properties in the same column.  To explain these blank spots,
Mendeleev suggested there must be other elements that had not yet been discovered.  On the basis of his
arrangement, Mendeleev predicted the properties and atomic masses of several elements that were
unknown at the time.  One of the blank spaces in Mendeleev’s table was below silicon.  Mendeleev
assumed such an element existed but had not yet been discovered.  Today the missing elements have been
discovered, and Mendeleev’s predictions have been found to be very nearly correct.



Why did Mendeleev leave blank spots in his table? ____________________________________________

_____________________________________________________________________________________

How was Mendeleev able to predict the properties of undiscovered elements? ______________________

____________________________________________________________________________________

_____________________________________________________________________________________

In Mendeleev’s table, the elements were arranged in order of their increasing atomic masses. 
The table showed that the properties of the elements are repeated in an orderly way.  Such a repeating
pattern is periodic.  Mendeleev stated that the properties of the elements are a periodic function of their
atomic masses.  This statement was called the periodic law.

There was a problem with Mendeleev’s table of elements.  If the elements were arranged
according to increasing atomic masses, tellurium and iodine seemed to be in the wrong columns.  Their
properties were different from those of other elements in the same column but were similar to those of
elements in adjacent columns.  Switching their positions put them in the columns where they belonged,
according to their properties.  If the switch were made, Mendeleev’s assumption that the properties of the
elements were a periodic function of their atomic masses would be wrong.  Mendeleev assumed that the
atomic masses of these two elements had been poorly measured, and he placed these two elements
according to their properties.  He thought that new mass measurements would prove his hypothesis to be
correct.  However, new measurements simply confirmed the original masses.

What was wrong with Mendeleev’s table of the elements? ______________________________________

_____________________________________________________________________________________

_____________________________________________________________________________________

What did Mendeleev think was the cause of the problem? _______________________________________

_____________________________________________________________________________________

Soon, new elements were discovered, and two other pairs showed the same kind of reversal. 
Cobalt and nickel were known by Mendeleev, but their atomic masses had not been accurately measured. 
When such a determination was made, it was found that their positions in the table were also reversed. 
When argon was discovered, the atomic mass was found to be greater than that of potassium.  If argon
and potassium were put in the table on the basis of atomic masses, their positions would have been
reversed.

What six elements were reversed on Mendeleev’s table? _______________________________________

_____________________________________________________________________________________

Henry Moseley found the reason for these apparent exceptions to Mendeleev’s periodic law. 
Moseley’s X-ray experiments, in 1913, showed that the nucleus of each element has an integral positive
charge, the atomic number.  Iodine, nickel, and potassium have greater atomic numbers than do tellurium,
cobalt, and argon, respectively.  As a result of Moseley’s work, the periodic law was revised.  It now has
as its basis the atomic numbers of the elements instead of the atomic masses.  The modern statement of
the periodic law is the properties of the elements are a periodic function of their atomic numbers.

After Henry Moseley’s experiments, how are the elements on the periodic table now arranged? ________

_____________________________________________________________________________________

_____________________________________________________________________________________


