What's the Matter?

Everything around is
made of matter, but sub- .
stances are not just A 39'!d has a
solid or liquid stuff: definite volume
gases are also matter. and shape.
So, matter can exist in
three forms: solid, liquid
and gas. We call them
states of matter.

A gas has neither definite
shape, nor definite volume,
it will tend to fill all the




Why substances can
be found in nature as
solids, liquids or
gases?
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Scientists agree that substances are made of moving
particles. Depending on the energy of these particles,
solids, liquids and gases have different properties.
Changing the amount of energy of the particles, it is
possible to change the state of matter. All matters

are made of tiny particles called atoms. Atoms can
form molecules.

In a solid the par-
ticles are firmly
attached to each
other. They vi-
brate about a
fixed point, so
solids have a
definite shape.

The molecules
in any sub-
stance move
around in all di-
rections.

.

In a liquid the
particles move
around more
easily, so they
can flow and be
poured.

h a gas the mole-
cules are not attached
to each other, that is

.? 24 why they can move

around freely.




Water goes around in a never-ending cy-
cle: the Sun heats the sea’s surface and
turns the water into water vapour. This
process is called evaporation. Water va-
pour rises into the sky, where it cools and
turns back into tiny droplets of water: con-
densation. The droplets form the clouds,
and they grow until they are heavy and
drop down as rain. Water runs over the
land, seeps into the ground, flow into rivers
and lakes and eventually back to the sea.

Water vapour cools
and turns into drops of

The Sqn’s heat turns water that fall down:
water into clouds of this process is called
water vapour. This condensation.

process is called

evaporation. W AT E R
CYCLE

The water runs over
the land into rivers and
lakes and flows again
into the seas.



CcChanges around us

e L |We can observe lots of these changes

| . |around us in our daily life. Some of these
changes are reversible and we see sub-
stances melting and turning back again into
as solid. We can observe the changes of
state of water around us all the time. It has a
lot to do with climate, but it happens, also, at
home, at school, everywhere... This process
Rain on a window glass is called the water cycle.

Melting and boiling

Always?
No, not always: some

When a solid is heated its temperature rises substances change
and its particles gain energy until it reaches its  from gas to solid or solid
melting point: the particles now have enough o gas without passing

energy to break away
from their neighbours so
the solid melts.

If you continue heating
it, the temperature rises
until it arrives to its boil-
ing point and the parti-
cles break free of each
other completely. Then,
the liquid becomes a gas.

through a liquid form.
Carbon dioxide is one of
these substances.

Mixtures

If a substance is a mix
of substances, the
melting point, boiling
point and freezing

Boiling water pOint Change-

What about pressure?

We have seen that pressure
influences in the change of
state of matter. The higher
we are over the sea level,
the lower the atmospheric
pressure and its easier for
the particles of liquids to es-
cape into air. At the sea level
pure water boils at 100°C,
but at the top of Mount Ever-
est, it boils at 71°C.

Ll Altitude affects evaporation.

Is it a solid,
a liquid or a gas?

We have seen that it all depends on
temperature and pressure. So, we con-
sider that a substance is a solid, a liquid
or a gas considering its state at room
temperature. (20°C).

When it is very cold
the droplets in the

atmosphere freeze,
form tiny crystals G4 \wase
and they fall in form T\N e
of snowflakes. BB 14




How Liquids Behave

Liquids have not
a fixed shape:
they adapt to
the container
where they are
held in!!

Liquids have a defi-
nite volume. The
same amount of

\ liquid in different
\ containers looks
4 different but it

2\ still has the _
same quantity of = VWhen tiny droplets of
liquid, the same volume!! | Water in the atmos-
phere freeze, they
sometimes join to-
Surface Tension gether in beautiful pat-

The molecules in a liquid are attracted by all terns of crystals and
the other liquid molecules around them. The form snowflakes like

ones on the surface are not pulled upwards
because there are not liquid molecules above
them. They are more attracted to the particles
of water than to the air, so the surface works
like a thin skin: the sideways and downwards
attraction at the surface creates a force called
surface tension.

Liquids row,-can
splash and can be
poured. Some

‘F"ond skaters can walk
over the water.

Image from Oxford Encyclopedia




Measuring matter

grams.

Volume: matter occupies space. This space is called volume. Volumes
are usually measured in litres and either in cubic metres or in cubic

centimetres.

Density: density is the quantity of mass per volume. When an object
has a lot of mass for its volume, this object has high density. Other ob-
jects are larger (have more volume) but they have little mass, it means
that they have low density. In nearly all substances the solid state is the
densest, liquid state is less dense and gaseous state is the least dense.

Mass, Volume and Density

Mass: all matter has mass. We know how much matter there is in an
object by measuring its mass. Mass is measured in kilograms or

volume

We can work out the volume of a
solid object. If it is a regular ob-
ject, such a rectangle, it's easy:

Length x Width x Height = Volume

Width /'

Height I

Length

mass

The mass of a solid, liquid or
gas is the amount of matter it
contains. This is measured in
kilograms. Mass is measured by

weighing a substance using

scales, or a balance and com-
paring its mass with a known

mass.

Scales are
used for
weighing
objects and
products.

We can calculate the
amount of space occupied ©
by an irregularly shaped
solid object by submerging
it into a liquid and measur-
ing how many liquid dis- @
places. And, to know the
volume of a liquid we can
use a measuring cylinder or
any other measuring con-
tainer.

density

Density is the mass of a substance
compared with its volume. Same vol-
umes of two substances can have
different densities because the mass
of one of them is greater than the
other. We can work out density by di-
viding the mass of an object by its
volume, and it is measured in Kilo-
grams per cubic metre (kg/m?). The
density of a liquid can be measured
using a hydrometer.

_ Mass
Density = ym—




How Gases Behave

Gas Molecules
The molecules in a gas are not attracted
to the other molecules around them. They
do not stick together, so they tend to
spread out quickly and occupy all the
space available. That is why they have no
shape of their own.

Heating up
By heating something we give it
more energy. When a material is
heated, molecules spread out and
materials expand. When we cool
them down, they contract again.

Floating up//
Air expands a lot when is
heated and it gets much
lighter; this is why warm air
always goes up. Balloons can
float in the air around because the
air inside the balloon is heated.

Some gases are extremely

flammable. Picture of a
propane explosion.

deWw

One of the gases present in the air
around us is water vapour. As the air temperature
falls in the early morning, some of this atmos-
pheric water vapour condenses on cool surfaces
as tiny drops of liquid water. It the temperature
falls below freezing point they get frost and form
small white ice crystals on the ground or on other
surfaces where dew is deposited.



Mixing Materials

In the natural world, and in our daily life, most
things are made of lots of different substances
mixed up together. Materials and substances can
be mixed together to get new materials. These
new materials use to have different properties
than the ingredients by themselves. Some

mixtures are called solutions.

Mixtures
In a mixture, sometimes, materials are
combined but their molecules do not
change and the materials mixed behave
in the same way as the separate sub-
stances.

Reactions
Sometimes materials react with each
other, so, when they get mixed, their
molecules change and they turn into dif-
ferent materials.

Solutions
A solution is a special kind of mixture in
which one substance (the solute) is dis-
solved in another (the solvent): in salty
water the salt will remain evenly spread
throughout the water. This does not hap-
pen mixing sand and water: the sand will
settle on the bottom.

o

Separating Mixtures
Ingredients of mixtures can
be separated in various
ways depending on the
chemical compounds:

Filtering and sieving.
Skimming.

Spinning

Evaporating or distilling...

Saturation
A solvent can only dissolve
a certain amount of a sub-
stance. When you cannot
solve more of a substance
and it piles up at the bottom
of the container, the solution
is saturated.

These two buildings are made of a mix of materials: the picture on
the left is from San Francisco (USA) and the building is

| and straw, which is far less

stronger than concrete. Erosion
spoils these buildings pretty eas- §
ily and that’s why it is not used to & o
build huge buildings like the Transamerica Tower (Ieft)

made of concrete. The picture on
the right is from Morocco and the
building is made of a mix of clay

These are two examples of mixed materials used in construction.



