uniforrnt same everywhere
physical ehange: when the form of
a substance changes, but the

chemical properties of the
substance don't change
soft drink drink that does not
contain any alcohol, such as
lemonade

ffit classifying matter
We can tell if matter is homogenous (has visibly uniform
composition) or heterogeneous (has visibly non-uniform composition)
simply by looking at it.

But how can we find out if homogenous matter is composed of one
or more substances? To do this, we need to see if we can separate out
the component substances. But we must do this without changing these
components into different substances.
'\X/e

can distinguish between mixtures and pure substances by
physical change.
Mixtures can be separated into their different component substances by
physical change. Mixtures can be heterogeneous or homogenous.
Pure substances are usually homogeneous. But if they contain different
components, then these cannot be separated by physical change.
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jls¡srogeneous mixtures

A mixture is heterogeneous when we can easily see that it is composed
of different substances. Granite, for example, is a heterogeneous
mixture and so is conglomerate. They are both types of rock.

Marble has different coloured bands that
make it look heterogeneous, but it is really
a pure substance (calcite): it cannot be
separated into different substances by
physical change.

Granite
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Conglomerate

Homogeneous m¡xtures: solut¡ons

A mixture is homogeneous when we cannot easily see that it is
composed of different substances, such as sea water, soft drinks, air, or
alcohol or sugar dissolved in water. These are called solutions.
A solution is a homogeneous mixture that is formed of different
amounts of two or more pure substances. These substances can be
separated by physical change.
A solvent is the main component in a solution; it is usually a liquid.
The most abundant natural solvent is water. The other components in
solutions are called solutes. Solutes can be solids, liquids or gases.
solvent

solvent
particles
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element: pure substance which
cannot be broken down into a
simpler substance
compound: pure substance that is
a specific combination of
different elements

Eü Pure substances
A pure substance is either a single element or a single compound.
Its chemical composition is homogeneous and constant. It can exist in
more than one state. Pure substances are differentiated by their
characteristic properties. The most common characteristic properties
are:

constant: never changes
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characteristic: specific to a
particular person, place or thing
chemical change: when the

chemical properties of
substance change
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primordial: something that has
existed since the Earth was first

I

formed
flammable: catches fire and burns

Melting point: the temperature at which a pure substance in
solid state changes into a liquid. For each substance, this is the
same as the freezing point.
Boiling point: the temperature at which a pure substance in a
liquid state changes into a gas. For each substance, this is the same
as the condensation point.
Density: the ratio of a pure substance's mass to its volume. For
each substance, density is constant in all states.

easily

inert: something that isn't able to
react or combine with other
elements

diving: swimming underwater,
usually with an oxygen tank

3.1. Elements and compounds
The components of a pure substance cannot be separated by
physical change. However, chemical change can modify some pure
substances and break them down into other more basic substances.
An element is a pure substance that cannot be broken down ínto
simpler substance.
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A compound is a pure substance composed of two or more elements.
These elements are always combined in fixed proportions. A compound

can be broken down into simpler, pure substances (other compounds,
elements, or both) by chemicalchange.

Water: a compound
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'Water

is a pure substance, because it cannot be broken down into
other substances by physical change. It is a compound, because it is
made of different elements (oxygen and hydrogen). These have different
properties.
\üflater, sugar, carbon dioxide
and ordinary table salt (sodium

chloride) are all compounds. Hydrogen, oxygen, carbon, iron, sulphur
and gold are all elements.
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The elements that compose the un¡verse

The universe is mainly composed of the primordial elements
hydrogen and helium.
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Hydrogen (symbol H) has no colour, no smell and no taste.It is
lighter than air. Hydrogen normally exists as a gas. Most hydrogen
on the Earth is combined with oxygen, in the form of water.
Hydrogen is very flammable, so it is used as a fuel in transport,
especially for space rockets.
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Helium (symbol He) is an inert gas. It is lighter than air, but not
as light as hydrogen. Helium is normally found as a gas. Helium is
used to inflate hot air balloons. But it isnt flammable, so helium is
also used to blow up childrens balloons and in diving equipment.

