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1.1 Introduction

W

hat is Chemistry? Have you ever wondered what the world and the
objects in the world are made of? What is water exactly? Why do
ice cubes oat? What is our hair and skin made of? Why is a marble hard
but a jellysh soft?
All of these questions, and
others like them, begin
the inquiry into that
branch of science
called Chemistry.
Chemistry is the
study of matter,
which is a general
term for the
stuff that forms
all living and
nonliving things.
Chemistry is concerned mainly with the properties of matter.
All of the items we encounter on a daily basis are made of
matter. Balloons are made of matter. Pancakes are made of
matter. Baseballs are made of matter.
Even our bodies are made of matter. But
what makes up matter?

1.2 Atoms
The fundamental building blocks of matter are called atoms. The word atom
comes from the Greek word atomos, which means “uncuttable.” During the
5th century B.C. the Greek philosophers proposed the idea that there must
be some smallest uncuttable unit of matter, and they called these units
atoms.
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Today we know that atoms are composed of even smaller particles called
protons, neutrons and electrons.
Protons and neutrons are roughly equal in size, but
electrons are very much smaller than both protons and
neutrons. Protons, neutrons and electrons are all
much smaller than an atom.
Protons and neutrons combine to form

the central core or nucleus of the
atom. The electrons occupy
the space surrounding the nucleus.
This space is sometimes called the
electron cloud.

The number of electrons in an atom always equals the number of protons.
Notice that for the helium atom there are two protons and two electrons.
In some atoms the number of
protons equals the number of
neutrons, as with helium,
but this is not always true.
As it turns out, the
electron cloud that
surrounds the
central core lls
up most of the
space of an
atom. The
central core
takes up only a
very small part of the
total space of the atom.
On the other hand, most of
the weight or mass of the atom is in the protons and neutrons in the nucleus.
The electrons weigh almost nothing compared to the nucleus, yet they take
up all the space!
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1.3 Periodic Table
All of the atoms that make up the world are known. They are called
chemical elements or just elements. Early in the 19th century a total of
55 chemical elements were known, and many more were being discovered.
Their properties were very different from each other, and it was difcult to
organize them. In 1867 Dmitri Mendeleev organized the elements into what
is now the Periodic Table of Elements.
In today‛s Periodic Table, the elements are arranged horizontally from left
to right in order of increasing atomic number. The atomic number is the
number of protons in the nucleus of each atom. For example, carbon has an
atomic number of 6, which means it has 6 protons in it nucleus. Oxygen has
an atomic number of 8, which means it has 8 protons in its nucleus.

All of the elements have a symbol. For example, Hydrogen has the symbol “H”
and Carbon has the symbol “C.” Notice that the symbol is the same as the rst
letter of the name. This is true for many elements because they have English
names, like “O” for Oxygen. But some names come from other languages. The
name for Sodium comes from the Latin word Natrium so it has the symbol “Na”
and Tungsten comes from the German word Wolfram, so it has the symbol “W”.
Other examples include Gold, which has the symbol “Au,” which comes from the
Latin word Aurum, and Lead, which has the symbol “Pb,” which comes from the
Latin word Plumbum.
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As we just saw, the atomic number tells
how many protons the atom contains. In an
atom, the number of protons equals the
number of electrons, so this number is
also the number of electrons in an atom.
For example, the smallest element is
hydrogen. It has an atomic number of
1, which means it has only one proton.
It also has only one electron, since the
number of protons equals the number
of electrons.
Though atoms are very small, each one
has a weight, called the atomic weight.
For most atoms the atomic weight is very close to the sum of the protons
and neutrons in the nucleus. Both protons and neutrons have an atomic
weight of 1 and electrons are so small that they are given almost no weight
at all. The number of neutrons for an atom can be calculated by subtracting
the number of protons from the atomic weight.
For example, the atomic weight for
hydrogen is 1.0079, which is the
number found below the name. To
nd the number of neutrons, the
number of protons (1) is subtracted
from the atomic weight (1.0079
or 1); 1 - 1 = 0. This means that
hydrogen has no neutrons and
only one proton in its nucleus.
The largest naturally occurring
element is uranium. It has an
atomic number of 92, which means it
has 92 protons and 92 electrons. It has
an atomic weight of 238.0289. To calculate
the number of neutrons, the number of protons is subtracted from the
atomic weight; 238 - 92 = 146, so uranium has 146 neutrons.
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Vertically the elements are arranged according to their chemical properties.
All of the elements in a single column undergo similar chemical reactions and
have similar chemical properties. All of the elements on the far right hand
column of the Periodic Table are called the Noble Gases, and they are all
alike because they don‛t react with other atoms or molecules. The elements
on the far left hand column are called the Alkali Metals, and they are all alike
because they are very reactive.

The Periodic Table of Elements organizes much information about the
elements and their chemical properties. This table helps chemists predict
the behavior of the various elements and how they might interact with each
other. Before all of the naturally occurring elements were known, Mendeleev
was able to predict many of the properties of the missing elements using
the organization of his table. The success of his predictions and the
organization of his chart led to its overall acceptance as a major scientic
accomplishment.

CHAPTER 1: MATTER

7

1.4 Summary
Here are the most important points to remember from this chapter:
● All things, both living and nonliving, are made of atoms.
● Atoms are made of protons, neutrons and electrons.
● In an atom, the number of protons equals the number of electrons.
● All atoms (or elements) are found in the Periodic Table of Elements.
● The elements are arranged on the Periodic Table in groups that are
similar.

