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ﬂmnging the Elements

'BEFORE YOU READ
After you read this section, you should be able to answer
these questions:

« How are clements arranged on the periodic table?
« What are metals, nonmetals, and metalloids?
« What patterns are shown by the periodic table?

What Are Patterns of Elements?

By the L8505, scientists had discovered more tha 60
different elements. As they studied these elements,the.
Sclentists discovered that some elements had properties
that were similar. For example, sodium and potassium
are both metal that react violenly with water. On the
other hand, gold and silver are stable metals that react
very slowly with water.

‘To understand the elements, chemists needed a way to
organize what they knew about them. If they could find.
a pattern to these propertics, it would help them under-
stand how clements interact. A Russian chemist, Dinitri
Mendeleev, discovered such a pattern in 1969. £1

‘Mendeleey wrote the names of the elements and thelr
propertics on cards. When he arranged the cards in order
of inereasing atomie mass, he found that a patier devel-
oped.He put lements that had similar properties in the
‘same vertical column, as in the table below.
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How Were the Patterns Used?

Mendeleev found that the pattern repeated several
times. He started a new line with each clement whose.
propertis were similar to those of lihium. The result
was that all the elements in the st colum reacted in
asimilar way. Allthe clements In the second row also
had similar properties. The pattern continued across the
table—a periodic pattern. Periodie means ‘happening at
regular ntervals™

Mendeleev found that the pattern of clements repeated
after every seven elements. His table became known
a8 the periodic able of the clements. The figure below
Shows part of achartthat Mendeleey made using his peri-
odic tabie. Notice that there are several question marks
beside atomic masses.

endlen s asion s g

1 st g
e o

When all the known elements were placed on the chart,
there were places that dd rot line up. Mendeleey lft sev-
eral blank spots n his periodic tabl. He predicted tht ele-
‘ments would be discovered that would fl those bianks.

By 1856, the gaps in the table had been filed by newly
discovered clements. These elements had the propertics
that Mendeleev had predicted. The able below compares
one of Mendeleev's redictions with the actual clement,
germanium, discovered in 1571
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What Does the Modern Periodic

Table Look Like?

‘The fist periodic table included only 63 clements.
Today,scientists know about more than 100 clements,

although some of them are very rare. The modern

periodic table contains nformation that s similar 0
Mendeleev’, but there are some diferences.

‘The original periodic table displayed the elements in

order of atomie mass. & few of the elements did not seem

t01be in the right order Mendeleev placed them where.

he thought they should be, based on their properties. He

thought that better atomic mass measurements would

correct the problem.

In 1914, scientits began using atomic mumbers. An

atomic number i the number of protons in an atom. All

of the clemens fell nto place when they were put in

order by atomic number instead of atomic rass. The.

gure below shows a moden periodic table. & VD
Each horizontal row of elements, from 1o ©0 Fight, IS 5. atae Wt oropery
called a period. The physical and chemical properies of 3 Wendeleev e 10 o
elements in a period follow the same pattern as those of  the slements? Whatprovety
the periods above and below. Each vertical column of "1 used since 19147
elements (10p to bottom) s called a group. Elements in

 group tend to have sinlar cherical and physical

propertics. Groups are sometimes called familics.
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How Are the Elements on the Table Classified?
‘When you look at the elements on the periodic table,

three classes of clements are found. Usually, the classes

of clements are related to the number of lectrons in the.

outer energy level—the valenee electrons. The rumber of

vallnee electrons increascs from lef to right in a period.

‘Based on their properties,the clements are clssified as

Tollows:

« metals—shown by darker shading to the et and center
of the periodic table.

« nonmetals—shown by lighter shading to the right side.
ofthe table

« metalloids—the region shown on either side of a zigsag
line between the metals and nonmetals

‘The inert gases, Group 18 on the periodic table, are i the.

‘nonmetal group.

mETALS

‘When you look at the periodic tabl, you can see that
most of the elements are metals. Most metal atoms have
few electrons n thelr outer energy levels. Except for
‘mercury, which s a liquid, metals are solid at room tem-
‘perature. The figure below shows some of the properties
of metals
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'NONMETALS

Nonmetals are found on the right-hand side of the table.
Atoms of most nonmetals have a nearly full outer energy
level Many of the nonmetal clements are gases a room.
temperature. In general, the properties of nonmetals e
the opposite of the properties of metals. Some properties:
of nonmetals are described in the figure below. B

METALLOIDS
‘Metalloids ar the elements found on cither side of the
sigaag line between metals and nonmetals. Their outer
energy levels are about half fled. Metallods have some
of the properties of metals and some of the properties
of nonmetals. Some of the properties of metalloids are:
deseribed n the figure below.

Properties of Nonmetals and Metalloids
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What Information Is on the Periodic Table?

O the next page is a more detailed look at parts of the
periodic table. It includes the two grous on the left-hand.
side of the table and the six groups on the right-hand
side. Bach block n the table gives information about one
clement. This information includes the clement’s name,
ts atomie number, and its atomic mass.

Each block lso shows the chemical symbol o the le-
ment. The symbol is one o two leters that abbreiate the
name of the clement. These symbols are used in the chemi-
cal formulas for compounds. Ifyou see an unfarliar sym-

bolina formul, you can use the periodic table o idenly
the clement. &
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