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States of matter

If we could divide any We can represent these particles in
substance down into a model using spheres.

smaller and smaller pieces

we would see it is made

of tiny particles.

These particles are so Solid Liquid Gas
small they can not be
seen using a microscope.

Solid Closely spaced and vibrating

Liquid Random motion but in contact

Gas Random motion and widely spaced
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Changes of state

You need to know the names of processes which
take place when a substance changes state.

|
|
|
|
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A solid melts when it is heated because the Freezing /H, Melting

particles are gaining energy.

This energy is used to break the forces of

attraction between the molecules.

The more energy a particle has the faster it can

Mmove. Condensing/H, Boiling

The melting point is the temperature at which a
substance melts. Iron has a higher melting point
than water because the forces of attraction

between the particles are stronger.
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Solutions
You need to make sure you understand the following key terms:

Solvent the liquid in which a solute dissolves
the substance that dissolves in a solvent to form a
Solute .
solution
. the mixture formed when a solute has dissolved in a

Solution
solvent

Soluble describes a substance that will dissolve in a solvent

Insoluble | describes a substance that will not dissolve in a solvent

better hope - brighter future
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Dissolving

You need to understand what happens to the particles of a solute
when it dissolves in a solvent. Below is an example showing sugarO

dissolving in water. .

P R 35.0% 4
Sobate o0t

¥ NP

The sugar particles remain in the solution, they do not disappear.




I . X L
partners in excellence

QuestionIT!

Particles

* Essential knowledge
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1. Draw diagrams representing the particles in a solid, liquid and
gas.
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Solid Liquid Gas

2. Describe how the particles move in a solid, liquid and gas.
Solid: Closely spaced and vibrating
Liquid: Random motion but in contact
Gas: Random motion and widely spaced
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3. State the name of the process in each of the following changes

of state:

a) Solid to a liquid Melting

b) Liguid to a solid Freezing

c) Gas to a liquid Condensing

d) Liquid to a gas Evaporating/ boiling

4. Explain how a solid melts in terms of energy and forces
between particles.
A solid melts when it is heated because the particles are gaining
energy. This energy is used to break the forces of attraction
between the molecules.

5. Explain why ice and iron have different melting points.
The forces of attraction between the particles are stronger in
iron than in ice/ water.
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 Practical skills
e Mathematical skills
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Separating techniques.

You need to know the different separating techniques and when
they are suitable for separating mixtures.

Separates insoluble substances

from a solvent.
Insoluble solid

/ remains in the
filter paper.

Filtrate containing
the solvent and
any dissolved
\ substances.

Separates a soluble substance
from solution.

Solution is placed in an

evaporating basin and

S Z is heated. The solvent
evaporates leaving a
more concentrated
solution. Eventually

only the solid remains.

o Y
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Separating techniques.

Separates a liquid or solvent
from a mixture or solution.

Solution is heated,
the solvent
evaporates. It is
then cooled and
condenses. Any
soluble solids
remain behind.

Separates mixtures of soluble

substances. A pencil line is

drawn and spots

....................... of mixture placed

on it. The paper is

placed in a solvent
which travels

. through the paper
A BCoDEF carrying the
substances.

Substances which are more soluble
in the solvent travel the furthest.
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Chromatography.

It is possible to identify
aspotona
chromatogram by sight.

Scientists use
mathematics to identify O
the spot more
accurately by finding
the Rf value.

Rf = distance moved by spot + distance moved by solvent

better hope - brighter future
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Chromatography.

Take a look at this chromatogram:

Distance moved
by spot =
30mm

MmO ©

Distance moved
by solvent =
64mm

Rf = distance moved by spot + distance moved by solvent

Rf =30 + 64 =0.46875

Most Rf values are written to 2 d.p. so the value will be 0.47
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1. What separating technique would be used to separate the
following:
a) Sand from water Filtration/ filtering
b) Copper sulfate crystals from copper sulfate solution
Evaporation

c) Water from salty water Distillation
d) Coloured inks from black ink Chromatography
e) Salt from salty water Evaporation

2. Describe the processes involved in distillation.
Heat solution, solvent evaporates/ evaporation
Solvent is cooled and condenses/ condensation

better hope - brighter future
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3. Rock salt contains sand and salt. A student mixed rock salt in warm
water. Describe and explain how the student would separate out
the sand, salt and water from the mixture formed.

Filtration — sand remains in filter paper because it is insoluble in
water.

Distillation — water evaporates leaving concentrated salt solution
behind, water condenses and is collected (accept salt crystals
remain behind).

Evaporation — water is evaporated leaving salt crystals behind.

4. Convert the following number: 56.74528

a. to 2 significant figures 57

b. to 3 significant figures 56.7

c. to 1 decimal place 56.7

d. to 4 decimal places. 56.7453

better hope - brighter future
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5. Calculate the Rf value for the green spot:
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Rf = distance moved by spot + distance moved by solvent

Rf =18 + 23
=0.7826
=0.78

better hope - brighter future
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Application
: Movement of ,
Diagram : Properties
particles
Fixed shape,
_ Closely spaced cannot be
Solid . .
and vibrating compressed,
cannot flow
Random Can flow and take
. : : shape of
Liquid motion but in ap
container, cannot
contact be compressed
Random Flow and fill
Gas motion and | container, can be
widely spaced | compressed
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Distillation

Name the process which causes the change in state between B
and A.
Evaporation/ boiling

Name the process which causes the change in state between A
and C.
Condensation

Beaker C contains pure water. ©
Draw a particle diagram showing the particles at A and at C.

A: Gas, - B: Liquid,
pure water - pure water

-
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Chromatography - answers.

How many dyes were separated outofC? 2 | |
Which dye, D, E or F, is not found in C? F . ¢ ¢
/!
What is unusual about A? . .
It contains a dye/ spot which is not identified. n s ¢ o &

Food colouring B did not separate into different dyes.
Why do you think this happened?
It is not soluble in the solvent used.

What could you do differently to ensure the dyes separated?
Change the solvent.
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Chromatography

Identify the mistakes the student made when setting up the
experiment.

For each mistake explain what the student should have done and
why.

Line drawn in ink.

Should have been drawn in pencil.

Otherwise the ink would dissolve in the solvent and travel up the
paper with the dyes.

Solvent level is above the spots.

Solvent level should be below the spots.

Otherwise the spots will dissolve in the solvent and not travel up
the paper correctly.
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Gas particles
Complete the particle model diagram showing a mixture of

oxygen and nitrogen gas. [N

-
-
-
If the plunger is pushed down:
* What will happen to the mixture of gases? e

It will be compressed, pressure will increase.
 What will happen to the speed of the reaction? - -

It will be faster. -
 Why will this happen?

Particles collide more often because they are closer together.




