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The Periodic
Table

The periodic table of elements is a very useful means of accessing
information in chemistry. Its organization began with the work of
the Russian chemist, Dimitri Mendeleev, in the late 1800s.

Each block in the periodic table contains the symbol for an ele-
ment, its atomic number (a whole number), and its atomic mass (a
decimal number). The elements are arranged in order of increasing
atomic number, and a horizontal row on the periodic table is called
a pertod. Moving from left to right across each period of the peri-
odic table, the number of electrons in the atoms of each element
increases by one. Each vertical column is called a group. Each
member of the group has the same valence electrons and the same
Lewis dot diagrams. (A Lewis dot diagram shows the symbol of
the element and dots representing its outermost layer of electrons.)

The first period contains only two elements, hydrogen and he-
lium. Hydrogen has a single valence electron and helium has two
valence electrons. Each period following the first period also
begins with a group 1 metallic element and ends with a noble gas.
Between groups 1 and 18, the elements’ properties change pro-
gressively from metallic to nonmetallic. This relationship of prop-
erties and increasing atomic numbers is known as the periodic
law.

In the second and third rows of the periodic table the atomic
numbers increase by eight. This corresponds to the addition of a
valence electron with each new group. The addition of the transi-
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tion elements (metallic elements in groups 3 through 12) increases
the size of each period to 18 elements.

Periodic Properties

354

Appendix A

Repeating patterns of physical and chemical properties of elements
in the periodic table are examples of periodicity. Each member
within a group has very similar properties due to its outer electron
configuration. Atomic sizes increase as you go down the elements
of each group. As you go across a period, the atomic sizes gener-
ally decrease.

Representative elements are those found in groups 1,2,13,14,
15,16,17, and 18. In older periodic tables they are designated as
Group A elements and marked as Groups 1A, 2A, 3A, 4A, A, 6A,
7A, and 8A. In the middle of the periodic table are the transition
metals, or the group B elements (groups 3 through 12 in the newer
tables). The elements that are usually placed at the bottom of the
periodic table (remember they are parts of periods 6 and 7) are
called the inner transition metals. They may also be called the
Lanthanide and Actinide series after the first element in the row.

The elements on the left-hand side of the periodic table are
called metals. They are shiny, bendable, ductile, and conduct elec-
tricity. On the right-hand side of the periodic table are the non-
metals. Most of these are gases or liquids at room temperature.
They do not conduct electricity and they range from colorless to
brightly colored.

A line that separates the metals from the nonmetals runs like a
diagonal step across the periodic table on the right side, starting
with Boron and ending between Polonium and Astatine. The ele-
ments along this line tend to show the characteristics of both met-
als and nonmetals. Boron, Silicon, Germanium, Arsenic , Antimony,
Tellurium, Polonium, and Astatine are called metalloids or semi-
metals. They are the elements that make up many of the compo-
nents found in computers and other electronic devices known as
semiconductors.

Valence electrons or the outermost electrons of an element are
those that interact with other atoms during chemical bonding. Met-
als have a tendency to give up or donate their electrons to other el-
ements so that the resulting metal ion will have the electron
structure of a noble gas. Nonmetals have a tendency to accept elec-
trons to form ions with a noble gas configuration. As you go down
the periodic table, the reactivity of the metals increases. In group
7A or 17, Fluorine is the most reactive element.

Group 1 or 1A elements are called the alkali metals. All have a
single electron that they give away to form a +1 ion. Sodium will
form a Na+ ion, giving it an electron structure like Neon. The
Lewis dot formula for the sodium atom is Na -. Because all group



1 elements have the same outermost electron structure, the Lewis
dot formula for any element in this group is X - , where X is the sym-
bol for the element.

Group 2 or 2A elements are the second column of the periodic
table and are called the alkaline earths. They all have 2 valence
electrons and a + valence number. The Lewis dot formula for mag-
nesium is Mg: . The other elements in this group have a similar
Lewis diagram.

Group 3A or 13 is called the boron group. These elements have
+3 valence numbers. Group 4A or 14 is the carbon group, and it
may have a valence number of +2 or +4, as well as —4. Group 5A
or 15 elements, the nitrogen group, have a valence number of —3,
that is, they gain 3 electrons to form a noble gas electron configu-
ration. As you go down this group, note that the elements become
more metallic in nature. This is also seen in the carbon group.

Group 6A or 16 is the oxygen group, which has a valence num-
ber of —2. These atoms gain 2 electrons to have 8 electrons in their
outermost electron shell.

Group 7A or 17 are known as the halogens; all the elements in
this group have a valence number of —1. The atoms of these ele-
ments take an electron from other atoms to complete their outer-
most electron shell.

Group 8A or 18 elements are called the noble gases because
they usually do not react with other elements. Their outermost
shell of electrons is completely filled with 8 electrons with the ex-
ception of helium, which has only 2 electrons in its filled, outer
electron shell.

To summarize, the periodic table can be used to predict:

which elements can combine with each other

what types of bonds will form when atoms combine
the valence number of an element

which elements are metals, metalloids, or nonmetals
what the physical state of an element will be

the atomic number for an element

common chemical properties of a group
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