Models of Matter

Up to this point, you have observed matter and its
behaviour. You have observed both physical and
chemical properties, and how these have changed
during a physical and chemical change. You have
seen a number of ways in which matier is used,
based on these properties.

Now comes the hard part: how do you explain
the physical evidence that you have abserved in
carlier sections of this unit? Science has always
used models to explain behaviour. A model for
matter that you may remember is the pa rticle
model.

The Particle Model

When you first learned about the particle model
you may have been asked Lo imagine taking a
small sample of a chemical substance and
breaking it up into smaller and smaller pieces.
You would eventually come to the smallest
possible particle, This smallest particle was called
a “building block.” The basic principles of the
particle model are illustrated and explained in
Table 1.

Pure Substances, Mixtures, and
the Particle Model

You have learned that matter can be classified into
three categories: elements, compounds, and
mixtures,

A particle model for a pure substance shows
that it contains only one kind of particle. A
mixture, on the other hand, contains at liast two
kinds of particles (Figure 1).

Each kind of particle that is observed in a
mixture, then, must represenl a pure substance. A
mixture consists of two or more pure substances.

When you make pizza, for example, you first
spread tomato sauce over the dough. T he dough
can be considered a pure substance, and the
tomato sauce can be considered a pure substance.
So can the mushrooms, pepperoni, and other
ingredients you scatter over the cheese and
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A Particle Model for Matter
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romato sauce. Each part can be clearly seen before
and after baking the pizza. Pizza is an example of
2 mixture (Figure 2).

Elements, Compounds, and the
Particle Model

Many properties of matter can be explained by
using the particle model. Bul what are these
particles?

Observations of pure substances as they were
discovered led scientists to believe that these
particles, or building blocks, were clements and
compounds. On the classification of matter chart
in section 1.9, pure substances were subdivided
into elements and compounds. Today there is,
evidence that elements and compounds can be
broken down into smaller particles. These
particles are called atoms and molecules.

Understanding Concepts
1. Usaa diagram to illustrate and explain the difference
belweena purs substaﬁn:_t; and a mixture:;

2. Givetwo examples of molecules that are made from
the same kind of atom, Which compounds do they
represent? -

Making Connections

3. Copy and complete Table 1 by filling in the middie
colummn: Choose from
(i) pure substance—element
lii} [:H.IrH_E_I.ITJ;‘.'-L&HE_E:—.EDIT_IPDLIIW

(i) mixture:

€ Challenge

1,2 The particle model is used to help explain matter.
Hew eould you use this model in the Challenge you
have chosen?

3 The scientists credited with exploring the atom
include Dalton, Thomson, Ruthertard, and Bohr.
Huwe was their world different from the world we
live in today?

HFL

" Name of Type of
substance substance Description
teble salt white erystalline solid
| orange juice mixture of juice and pulp
“copiper reddish-Drown wire
~iron coarse black powder
salad drassing | oil and vinagar

4, Now that you know thal atoms and molecules are the
"particles” in the particle model, do you think atoms
gan be broken down into smaller particles? Explain.
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