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| Can Statements

At the end of this lesson, you should be
able to say, with confidence:

| can use the periodic table to determine whether an
element Is a metal, nonmetal, or metalloid, as well
as Its state of matter at room temperature.

| can use the periodic table to determine the
number of protons, neutrons, and electrons of the
most abundant isotope of any element.



Alchemy

In ancient times, people called alchemists
experimented with various materials trying
to turn common metals into gold.

They also tried to
find a potion or a
mineral that would
L[ cure all illnesses and
2| provide immortality.

Philosopher Stone



Modern Chemistry

By the 1800’s, several elements had
been discovered but thelr connections to
each other were not well understood.

In 1869, a Russian chemist,
named Dimitri Mendeleey,
discovered a periodic
pattern in atomic behavior.




Dimitri Mendeleev

Mendeleev began grouping the elements
based on the patterns he discovered, to
create the first Periodic Table.
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Periodic Table

Over time, as more elements were
discovered and scientist’'s understanding of
atoms Increased, the modern day Periodic

table was created.

Periodic Table of the Elements




118 Elements

Currently there are 118
elements, 92 of which are
formed through natural
means within stars.

The other 26
elements are
man-made
within particle
accelerators.




Number of Protons

Because the number of protons is unique
to each element, on the periodic table,
elements are arranged according to their
number of protons.




Groups of Elements

Based on their common characteristics
that repeat periodically, elements are
placed into columns or groups.

There are 18 groups of elements.



Metals

Elements are also grouped, on the periodic
table, according to If they are metals,
nonmetals, or metalloids.
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Nonmetals and Metalloids

The nonmetals are located on the right-
hand side of the table, except for hydrogen.

Periodic Table of the Elements i} Metalloids are

@ Metals

(] Nonmetals

“Ltea B clements that share

A Sl characteristics with

both metals and
nonmetals.

Metalloids are located along what Is
called the Stair-Step Line.



Informational Box

Each element is given its own
Informational box on the periodic table.

Atomic Number

Chemical Symbol

Element Name

Average Atomic Mass




Solid, Liquid, or Gas

Some periodic tables may include a
symbol to indicate whether the element is
a solid, liquid, or gas at room
temperature.

Solid



Solid, Liquid, or Gas

Other periodic tables may use colors to
Indicate whether the element Is a solid,
liquid, or gas at room temperature.




Atomic Number

The atomic number on the periodic
table I1s equal to the number of protons
In any element.

Atomic Number

However, the atomic number Is also equal
to the number of electrons Iin an element.



Mass of an Atom

Nearly all of the mass of any atom Is found
In the nucleus.

PROTON

has a positive charge

NEUTRON

has no charge

» ELECTRON Helium

has a negative charge

Mass of a Proton = 0.000000000000000000000001672619 grams
Mass of a Neutron = 0.000000000000000000000001674920 grams
Mass of an Electron = 0.0000000000000000000000000091093897 grams

Electrons are 1,800 times smaller than protons and neutrons.

When determining the mass of an atom, the mass of
the electrons are ignored.



Atomic Mass Unit

To keep things simple, scientists created
the atomic mass unit, amu, to represent

the mass of one proton.
Mass of a Proton = 0.000000000000000000000001672619 grams

Mass of 1 proton = 1 amu

Because the mass of protons and
neutrons are nearly the same, each

neutron also has a mass of 1 amu.
Mass of a Neutron = 0.000000000000000000000001674920 grams



Mass Number

The atomic mass for any atom Is equal to
the total number of protons and neutrons in
an atom and Is known as Iits mass number.

PROTON

has a positive charge

NEUTRON

has no charge

» ELECTRON

has a negative charge

Lithium

This lithium atom has 3 protons and 4 neutrons, so it
has a mass number of 7.



Average Atomic Mass

On the periodic table, an Average Atomic
Mass Is given that includes a number with
a decimal point.

Atomic Number

3
Chemical Symbol Li

Element Name Lithium
Average Atomic Mass 6.941

To find the mass number for that element,
just round off the Average Atomic Mass.



Rounding Off Rules

If the number after the decimal is below 5, just drop
all of the numbers after the decimal.

3.46 =3

If the number after the decimal is above 5, raise the
number before the decimal by 1 and drop all the
numbers after the decimal.

4.76 =5

If the number after the decimal Is a 5, and the number
before the decimal is even, just drop the numbers
after the decimals.

8.53 = 8



Rounding Off Rules

If the number after the decimal is a 5, and the number
before the decimal Is even, raise the number before
the decimal and drop all of the numbers after the

decimal.
3.46 =3

3
Li

Lithium
Average Atomic Mass 6.941

When the average atomic mass for lithium is rounded
off, the mass number for the most abundant lithium
Isotope Is 7.



Mass Number

Recall that the mass number for any atom
was equal to the total number of protons
and neutrons in the atom.

PROTON

has a positive charge

NEUTRON

has no charge

» ELECTRON

has a negative charge

Lithium

3 protons + 4 neutrons = /



Number of Neutrons

If we subtract the number of protons
from the mass number, we can find
the number of neutrons for that atom.

. PROTON
has a positive charge

‘ NEUTRON

J ELECTF’.’ON

negative charge

Lithium

[/ — 3 protons = 4 neutrons



Number of Neutrons

To find the number of neutrons for any
element on the periodic table, round off the
average atomic mass and subtract the
atomic number.

Atomic Number

3
Li

Lithium
Average Atomic Mass 6.941

Number of Neutrons =6.941=7-3=4



Review

To find the number of protons - Atomic Number

Number of Protons = 5
To find the number of electrons = Atomic Number

Number of Electrons =5
To find the number of neutrons 2 Round off the
atomic mass and subtract the atomic number.

Number of Neutrons =10.81=11-5=6

Atomic Number

Average Atomic Mass







