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m Same
74 Information?

1. You probably have seen a
copy of a table that is used to
organize the elements. Does it
look like this chart? Describe the
symbols in this image. How are
they arranged?

What is the periodic table?

The “junk drawer” in Figure 1 is full of pens, notepads, rub-
ber bands, and other supplies. It would be difficult to find a
particular item in this messy drawer. How might you organize
it? First, you might dump the contents onto the counter. Then
you could sort everything into piles. Pens and pencils might go
into one pile. Notepads and paper go into another. Organizing
the contents of the drawer makes it easier to find the things
you need, also shown in Figure 1.

Just as sorting helps to organize the objects in the junk
drawer, sorting can help scientists organize information about
the elements. Recall that there are more than 100 elements,
each with a unique set of physical and chemical properties.

Scientists use a table called the periodic (pihr ee AH dihk)
table to organize elements. The periodic table is a chart of the
elements arranged into rows and columns according to their physical
and chemical properties. Tt can be used to determine the relation-
ships among the elements.

In this chapter, you will read about how the periodic table
was developed. You will also read about how you can use the
periodic table to learn about the elements.

Figure 1 Sorting objects by
their similarities makes it
easier to find what you
need.
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Developing a Periodic Table

In 1869, a Russian chemist and teacher
named Dimitri Mendeleev (duh MEE tree -
men duh LAY uf) was working on a way to
classify elements. At that time, more than
60 elements had been discovered. He studied
the physical properties such as density, color,
melting point, and atomic mass of each
element. Mendeleev also noted chemical
properties such as how each element reacted
with other elements. Mendeleev arranged the
elements in a list using their atomic masses.
He noticed that the properties of the
elements seemed to repeat in a pattern.

When Mendeleev placed his list of
elements into a table, he arranged them in
rows of increasing atomic mass. Flements
with similar properties were grouped in the
same column. The columns in his table are
like the piles of sorted objects in your junk
drawer. Both contain groups of things with
similar properties.

FETP 2. List What physical property did

id Mendeleev use to place the elements in
rows on the periodic table?

A Periodic Property

Patterns in Properties

The term periodic means “repeating
pattern.” For example, seasons and months
are periodic because they follow a repeating
pattern every vear. The days of the week are
periodic since they repeat every seven days.

What were some of the repeating patterns
Mendeleev noticed in his table? Melting
point is one property that shows a repeating
pattern. Recall that melting point is the
temperature at which a solid changes to a
liquid. The blue line in Figure 2 represents
the melting points of the elements in row 2
of the periodic table. Notice that the melting
point of carbon is higher than the melting
point of lithium. However, the melting point
of fluorine, at the far right of the row, is
lower than that of carbon. How do these
melting points show a pattern? Look at the
red line in Figure 2. This line represents the
melting points of the elements in row 3 of
the periodic table. The melting points follow
the same increasing and then decreasing
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pattern as the blue line, or row 2. Boiling
point and reactivity also follow a periodic
pattern.

Figure 2 Melting points increase, then decrease, across a period on the periodic table.
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Click
below.

Predicting Properties of Undiscovered Elements
When Mendeleev arranged all known elements by increasing
atomic mass, there were large gaps between some elements. He
predicted that scientists would discover elements that would fit
into these spaces. Mendeleev also predicted that the properties
of these elements would be similar to the known elements in
the same columns. Both of his predictions turned out to be true.

Changes to Mendeleev’s Table

Mendeleev's periodic table enabled scientists to relate the
properties of the known elements to their positions on the
table. However, the table had a problem—some elements
seemed out of place. Mendeleev believed that the atomic masses
of certain elements must be invalid because the elements
appeared in the wrong place on the periodic table. For example,
Mendeleev placed tellurium before iodine despite the fact that
tellurium has a greater atomic mass than iodine. He did so
because iodine’s properties more closely resemble those of fluo-
rine and chlorine, just as copper’s properties are closer to those
of silver and gold, as shown in Figure 3.

Active Reading

Use four sheets of paper to
make a top-tab book. Use it
to organize your notes about
the development of the peri-
odic table.

The

Periedic
Table

Zn Melting Point: 420°C
Density: 7 g/em?

Agqy Velting Point: 962
: g Density: 11 g/cm?

Cd Melting Point: 321°C
Density: 9 g/cm?

A Melting Point: 1064°C
Density: 19 g/cm?®

H Melting Point: —39°C
g Density: 14 g/cm?

The Importance of Atomic Number

In the early 1900s, scientist Henry Moseley solved the prob-
lem with Mendeleev’s table. Moseley found that if elements
were listed according to increasing atomic number instead of
listing atomic mass, columns would contain elements with sim-
ilar properties. Recall that the atomic number of an element is
the number of protons in the nucleus of each of that element’s
atoms.

e 3. Recall Underline what determines where an element is
LCELIETN [ocated on the periodic table.

Figure 3 On today’s periodic
table, copper is in the same

column as silver and gold.

Zinc is in the same column as

cadmium and mercury.
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saence Use v. Common Use) | Today’s Periodic Table

g:::: Use the completion of | You can identify many of the properties of an element from
a cydle; a row on the periodic ¢ its placement on the periodic table. The table, as shown in
table i Figure4, is organized into columns, rows, and blocks, which are
Common Use a pointusedto | based on certain patterns of properties. In the next two lessons,
mark the end of a sentence; a : you will learn how an element’s position on the periodic table

time frame

properties.
Figure 4= The periodic
table is used to organize
elements according to

can help you interpret the element’s physical and chemical

increasing atomic number PERIODICTABLE OF THE ELEMENTS

and properties.

Q Gas

Element — Hydrogen
Aomic number 1 9 State of 6 Liquid
Symbol H matter ("] Solid
1 Atomic mass 1.01 @ Synthetic
A column in the
2 periodic table is
called a group.

Arow in the
periodic table is
called a period.

Lanthanide series

Actinide series




What is on an element key?

The element key shows an element’s
chemical symbol, atomic number, and
atomic mass. The key also contains a symbol
that shows the state of matter at room
temperature. Look at the element kev for
helium in Figure 5. Helium is a gas at room
temperature. Some versions of the periodic
table give additional information, such as
density, conductivity, or melting point.

Metal
Metalloid
Nonmetal

Recently
discovered

B

— Helium

—— He
— 4.00

Figure 5 An element key shows important
information about each element.

ity 4. Label What does this key tell you
WllE) about helium?
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