
Year 11 Revision booklet
Chemistry

Easter holidays Revision
Instructions:

Use the knowledge organizer to help you answer the 
questions on the revision sheets. 



Atomic Structure

Atoms are the basic building
blocks of ordinary matter.
Atoms can join together to
form molecules, which in
turn form most of the objects
around you. Atoms are
composed of particles called
protons, electrons and
neutrons.

Mixtures, Elements &
Compounds

A mixture contains two or more substances.
that have not reacted chemically with each
other. A mixture is made of little bits of each
substance mixed together. A mixture can be
separated by physical methods, a compound
can not.

An element is a substance made from only one
type of atom. For example. Carbon is made
entirely from carbon atoms.

A compound is a molecule made of atoms from
different elements. All compounds are
molecules, but not all molecules are
compounds. Hydrogen gas (H2) is a molecule,
but not a compound because it is made of only
one element.

The Plum Pudding Model is a
model of atomic structure
proposed by J.J. Thomson in the
late 19th century. Thomson had
discovered that atoms are
composite objects, made of pieces
with positive and negative charge,
and that the negatively charged
electrons within the atom were
very small compared to the entire
atom.

Plumb Pudding Model

Niels Bohr adapted Ernest Rutherford's nuclear model. Bohr did
calculations that led him to suggest that electrons orbit the nucleus in
shells. The shells are at certain distances from the nucleus. Further
experiments led to the idea that the nucleus contained small particles,
called protons. James Chadwick found evidence for the existence of
particles in the nucleus with mass but no charge. These particles are called
neutrons. This led to another development of the atomic model, which is
still used today.

Atomic Theory

Discovery of the nucleus

In 1909 Ernest Rutherford designed an experiment to test the plum
pudding model. In the experiment, positively charged alpha particles were
fired at thin gold foil. Most alpha particles went straight through the foil.
But a few were scattered in different directions.
This evidence led Rutherford to suggest a new model for the atom, called
the nuclear model. In the nuclear model:
• the mass of an atom is concentrated at its centre, the nucleus
• the nucleus is positively charged

Atomic Structure

Electrons in shells. Electrons in atoms
occupy energy levels, also called
electron shells, outside the nucleus .
Different shells can hold different
maximum numbers of electrons. The
electrons in an atom occupy the lowest
available energy level first

Periodic Table

Periods in the periodic table. In each period (horizontal
row), the atomic numbers increase from left to right.
The periods are numbered 1 through 7 on the left-hand
side of the table. Elements that are in the same period
have chemical properties that are not all that similar.

Mendeleev

Mendeleev left gaps in his table for elements not known at the
time. By looking at the properties of the elements next to a gap,
he could also predict the properties of these undiscovered
elements. For example, Mendeleev predicted the existence of
'eka-silicon', which would fit into a gap below silicon. Another
scientist later discovered the missing element, germanium. Its
properties were found to be similar to the predicted ones and
confirmed Mendeleev's periodic table.

Group 0 Elements

The group 0 elements, the noble gases, are all
unreactive non-metal gases. They show trends in their
physical properties. Their uses depend on their
inertness, low density and non-flammability.

Group 1 Elements

The Group 1 elements in the periodic table are known as the alkali
metals. They include lithium, sodium and potassium, which all react
vigorously with water to produce an alkaline solution.

Group 7 Elements

The Group 7 elements are called the halogens. They are placed in the
vertical column, second from the right, in the periodic table .
Chlorine, bromine and iodine are the three common Group 7
elements. Group 7 elements form salts when they react with metals.

Properties of Metals
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Write the word equation for:
Burning magnesium in air

Can you write the balanced symbol 
equation?

Explain crystallisation as a separation 
technique

Define the following terms:
Atom

Element

Compound

Mixture

Balance the symbol equations below:

H2SO4 +   NaOH  Na2SO4 +    H2O

Zn   +  O2  ZnO

CH4 +     O2  CO2 +        H2O

Draw a diagram to illustrate chromatography
as a separation technique

Number of protons =

Number of neutrons =

Number of electrons =

Write the symbols for the following 
elements:

Oxygen                           

Carbon                            

Sodium

Magnesium

Chlorine

Copper

Explain simple distillation as a separation 
technique, shown in the diagram

Describe the difference between the 
plum pudding and the nuclear model of 
an atom

Write the name of the compound:
CO2

H2O

NaCl

CuSO4

Explain fractional distillation as a separation 
technique

Where in an atom are the neutrons and 
proton?
The number of protons = the number 
of_________
Atomic number is the number of 
_________
Mass number is the number of 
________ + the number of _________
Isotopes have a different number of 
____________

Simple distillation

fractional distillation
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In the periodic table, the elements are 
arranged in order of their ___________ 
number

Elements in the same group, have the 
same number of ______________

Groups go ____________

Periods go ___________

When developing the periodic table, 
Why did Medeleev leave gaps?

Approximately how may elements are in 
the periodic table?

Properties of metals 
•

•

•

•

•

Draw the electron structure for sodium What is group 1 also known as?

As you go down group 1, what                
happens to the reactivity?

How many electrons are in the 
outer shell of a group 1 metal?

Delete as appropriate:

If you remove electrons from an atom is 
becomes positive/ negative

If you add electrons to an atom it 
becomes positive/negative

Properties of non-metals
•

•

•

•

•

Draw the electron structure for chlorine What is group 7 also known as?

As you go down group 7, what                
happens to the reactivity?

What happens to melting point and 
boiling point as you go down the group?

How many electrons are in the 
outer shell of a group 7 element?

What is an isotope? To work out the relative atomic mass 
using the abundance of isotopes we can 
use the following calculation:

(% of isotope 1 × mass of isotope 1) 
+ 

(% of isotope 2 × mass of isotope 2) 
÷ 100

Draw the electron structure for chlorine What is group 0 also know as?

In group 0, how many electrons
are in the outer shell?

How is boiling point affected as
you go down the group?

Copper has two stable isotopes Cu-63 which 
has an abundance of 69.2% and Cu-65 which 
has an abundance of 30.8%
Calculate relative atomic mass to 1dp.

In any sample of Chlorine 25% will 
be 37Cl and 75% 35Cl. Calculate the 
relative atomic mass to 1dp.



Positive and negative ions form when a metal reacts with a
non-metal, by transferring electrons. The oppositely
charged ions are strongly attracted to each other, forming
ionic
A dot and cross diagram models the transfer of electrons
from metal atoms to non-metal atoms. The electrons from
one atom are shown as dots, and the electrons from the
other atom are shown as crosses.

Ionic Bonding

An ionic compound is a giant structure of ions. The ions have a
regular, repeating arrangement called an ionic lattice. The lattice is
formed because the ions attract each other and form a regular
pattern with oppositely charged ions next to each other.
The ions in an ionic compound held together in a giant ionic lattice.
Ionic compounds have high melting points and boiling points. Ionic
compounds form crystals (which can be cleaved along certain
planes). Ionic compounds do not conduct electricity when solid.

Giant Ionic Compounds

A covalent bond is formed when two atoms share a pair of
electrons. Covalent bonding occurs in most non-metal
elements, and in compounds formed between non-metals
These shared electrons are found in the outer shells of the
atoms. Usually each atom contributes one electron to the
shared pair of electrons.

Covalent Bonding

Hydrogen, ammonia, methane and water are also simple
molecules with covalent bonds. All have very strong bonds
between the atoms, but much weaker forces holding the
molecules together. When one of these substances melts
or boils, it is these weak 'intermolecular forces' that break,
not the strong covalent bonds.

Simple Covalent Molecules

Properties of giant covalent
structures
• Very high melting points -

Substances with giant
covalent structures have
very high melting points,
because a lot of strong
covalent bonds must be
broken.

• Variable conductivity -
Diamond does not conduct
electricity. Graphite contains
free electrons, so it does
conduct electricity.

Giant Covalent Structures

In diamond, each carbon atom
forms four covalent bonds
with other carbon atoms in a
giant covalent structure, so
diamond is very hard, has a
very high melting point and
does not conduct electricity.
Diamond is a giant covalent
substance in which:
• each carbon atom is

joined to four other
carbon atoms by
covalent bonds

• the carbon atoms form
a regular tetrahedral
network structure

• there are no free
electrons

Diamond

In graphite, each carbon atom forms three
covalent bonds with three other carbon atoms,
forming layers of hexagonal rings which have
no covalent bonds between the layers. In
graphite, one electron from each carbon atom
is delocalised.

Graphite is a giant covalent substance in
which:
• each carbon atom is joined to three

other carbon atoms by covalent bonds
• the carbon atoms form a hexagonal

layered network structure
• the layers have weak forces between

them and can slide over each other
• each carbon atom has one un-bonded

outer electron
• these un-bonded electrons are

delocalised, and are free to move

Graphite

Fullerenes are molecules of carbon atoms with hollow shapes. The structure of
fullerenes is based on hexagonal rings of carbon atoms but they may also contain
rings with five or seven carbon atoms. The first fullerene to be discovered was
Buckminsterfullerene (C60) which has a spherical shape.

Fullerene

Metals consist of giant structures of atoms arranged in a regular pattern.
The electrons from the outer shells of the metal atoms are delocalised, and are
free to move through the whole structure. This sharing of delocalised electrons
results in strong metallic bonding.
• they are electrical conductors because their delocalised electrons carry

electrical charge through the metal
• they are good conductors of thermal energy because their delocalised

electrons transfer energy
• they have high melting points and boiling points, because the metallic bonding

in the giant structure of a metal is very strong - large amounts of energy are
needed to overcome the metallic bonds in melting and boiling

Metallic Bonding

In a pure metal, the force needed to make
the layers slide over each other is small.
This explains why many pure metals are
soft.

In an alloy, there are atoms of different
sizes. The smaller or bigger atoms distort
the layers of atoms in the pure metal. This
means that a greater force is required for
the layers to slide over each other. The
alloy is harder and stronger than the pure
metal.

Alloys



• have a fixed shape and cannot flow,
because their particles cannot move
from place to place

• cannot be compressed (squashed),
because their particles are close
together and have no space to move
into

Solid

• flow and take the shape of their
container, because their particles can
move around each other

• cannot be compressed, because their
particles are close together and have no
space to move into

Liquid

• flow and completely fill their container,
because their particles can move quickly
in all directions

• can be compressed, because their
particles are far apart and have space to
move into

Gas

he simplest definition of a polymer is long
chain formed by joining many smaller
molecules, called monomers When
monomers join with other monomers
through the process of creating covalent
bonds, they form larger molecules, called
polymers.

Polymers

Properties and uses
• Nanoparticulate materials have many

uses. These include:
• medical treatments
• cosmetics, deodorants and

sunscreens
• electronics
• catalysts
Small sizes
Sunscreens block harmful ultraviolet light
from the sun reaching the skin. Zinc oxide
blocks ultraviolet light, so is used in
sunscreens. Bulk zinc oxide is white, but
nanoparticulate zinc oxide is invisible on
the skin. Many people prefer
nanoparticulate sunscreen for this reason.

Nano Science

Substances can exist as a solid, liquid or
gas. Converting from one state to another
usually involves heating or cooling.
• Heat must be supplied to a substance

for it to melt, evaporate or boil. For
example, you need to heat ice to melt it,
and you need to heat water to make
steam.

• Heat must be removed from a
substance to condense or freeze it. In
other words, the substance must be
cooled down.

Change of State

Hydrogen-bonding forms in liquid water as
the hydrogen atoms of one water molecule
are attracted towards the oxygen atom of a
neighboring water molecule; generally, a
proton shared by two lone electron pairs.

Hydrogen Bonding in Water

Different polymers have different properties, depending on the
monomers they are made from and the conditions under which these
monomers were joined together. This means that different polymers
have different uses. For example, poly(ethene) can be made in low
density and high density forms. Low density poly(ethene) has a
structure where the polymer chains are branched and this means that
the molecules are arranged randomly. High density poly(ethene) has
less branching of the polymer chains, so the molecules line up much
more closely.

Polymer Strength

Metal atoms lose electrons from their outer shell 

when they form ions:

• the ions are positive, because they have 

more protons than electrons

• the ions formed have full outer shells

• the ions have the electronic structure of a noble 

gas (group 0 element), with a full outer shell

• For elements in groups 1, 2 and 3, the number of 

electrons lost is the same as the group number.

Forming Positive Ions

The outer shells of non-metal atoms gain electrons 

when they form ions:

• the ions formed are negative, because they have 

more electrons than protons

• the ions have the electronic structure of a noble gas 

(group 0 element), with a full outer shell

• For elements in groups 6 and 7, the charge on the 

ion is equal to (8 minus group number).

Forming Negative Ions

A substance can conduct electricity if:

• it contains charged particles, such as ions, and

• these particles are free to move from place to 

place

An ionic compound can conduct electricity when:

• it has melted to form a liquid, or

• it has dissolved in water to form 

an aqueous solution

Both these processes allow ions to move from place 

to place. Ionic compounds cannot conduct electricity 

in the solid state because their ions are held in fixed 

positions and cannot move.

How Ionic Compounds Conduct Electricity

Nanotubes are a type of fullerene and are molecular-

scale tubes of carbon arranged similarly to the layers

in graphite.

Carbon nanotubes have a very high melting point, as

each carbon atom is joined to three other carbon

atoms by strong covalent bonds. This also leaves

each carbon atom with a spare electron, which forms

a sea of delocalised electrons within the tube,

meaning nanotubes can conduct electricity.

Carbon Nanotubes
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Ionic bonding

Describe ionic bonding

What bonds together?

Covalent bonding

Describe covalent bonding

What bonds together?

Draw the dot and cross diagram to show 
the covalent bonding in Nl2

Define the following terms:
Ion

Electrostatic force

Polymer

Allotrope

Ionic bonding is represented with dot 
and cross diagrams 

Sodium chloride is shown below:

Covalent bonding is represented with 
dot and cross diagrams.
The covalent bond between two 
hydrogen atoms is shown below:

Draw the dot and cross diagram to show 
the covalent bonding in H2O

Write the charge of the following atoms 
when they form ions:
Na
Mg
Cl
K
O
Br
S
Ca

Draw the dot and cross diagram for 
magnesium oxide (MgO)

Draw the dot and cross diagram to show 
the covalent bonding in Cl2

Draw the dot and cross diagram to show 
the covalent bonding in CH4

Give properties of ionic compounds
•

•

•

Draw the dot and cross diagram for 
magnesium chloride (MgCl2)

Draw the dot and cross diagram to show 
the covalent bonding in O2

Draw the dot and cross diagram to show 
the covalent bonding in HCl
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Diamond
Number of covalent bonds from each 
carbon

Melting point is low / high / very high

Why doesn’t it conduct 
electricity?

Metallic bonding
Describe metallic bonding

What bonds together?

Metallic bonding

There are several ways to represent 
covalent bonds:

Graphite
Number of covalent bonds from each 
carbon

Melting point is low / high / very high

Why does it conduct electricity?

Why are most metals:
solid at room temperature?

Good conductors of electricity and heat

Draw a diagram to show why alloys are 
harder than pure metals

The repeating unit of poly(ethene) is 
shown below. What is the molecular 
formula of poly(ethene)

Write about the uses of 
Fullerenes like Bucky balls 
and nanotubes

Draw a diagram to show why most 
metals are malleable

Predict the state of:

Bromine at room temperature (25oC)

Nitrogen at room temperature (25oC)

Oxygen at – 220oC

The reason that most polymers are solid 
at room temperature is:

Name the process:
Solid  liquid
Liquid  gas
Gas  liquid
Liquid  solid 

Draw particle diagrams to show a solid, 
liquid and a gas

solid                 liquid                 gas

Ethanol melts at -114oC and boils at 
78oC. Predict the state at:

-150oC

0oC

25oC

100oC
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When magnesium burns, the mass 
increases. Explain why and write an 
equation

Write the equation for calculating the 
number of moles in a given mass
(You need to be able to rearrange this)

What is meant by the term limiting 
reactant?

State what is meant by the law of 
conservation of mass

When calcium carbonate thermally 
decomposes, the mass decreases. 
Explain why and write an equation

Calculate the number of moles in:
66g of carbon

28g of N2 gas

88g of CO2

Calculate the mass of aluminium oxide 
formed when 135g of aluminium is 
burned in air

4Al + 3O2  2Al2O3

Relative formula mass (Mr) is calculated by 
adding the relative atomic masses of the 
atoms in the compound. Calculate the Mr of 
the following compounds:

CO2

H2O

NaCl

CuSO4

Using Mr show that mass is conserved in 
the following reaction:

2Li + F2  2LiF

Calculate the mass of carbon in 4 moles 
of CO2

Write the equation used to calculate 
concentration
(You need to be able to rearrange this)

Find the percentage of sodium in 
sodium carbonate (Na2CO3)

What is the symbol for moles?

What is the value of Avagadro’s
constant?

The mass of 1 mole is = to the ________

8.1g of zinc oxide reacts completely with 
0.6g of carbon to form 2.2g of carbon dioxide 
and 6.5g of zinc. Write a balanced symbol 
equation (Ar C=12, O = 16 Zn = 65)

Calculate the concentration in g/dm3 of a 
solution of sodium chloride where 30g of 
sodium chloride is dissolved in 0.2dm3 of 
water



Reactivity series

When metals react with other
substances, the metal atoms lose
electrons to form positive ions.
The reactivity series of metals is a
chart showing metals in order of
decreasing reactivity. In general, the
more reactive a metal is:
the more vigorous its reactions are
the more easily it loses electrons in
reactions to form positive ions
(cations)

Metal Oxides

Metallic oxides react with
acids to form salt and
water. This is quite similar
to the reactions of a base
with acid to form salt and
water. Metallic oxides like
quicklime(CaO), copper (II)
oxide (CuO), magnesium
oxide (MgO) ,etc., react
with acids to form salt and
water.

Extracting Metals

If a metal is less reactive than carbon, it can be extracted from
its compounds by heating with carbon. Copper is an example
of this. Copper mostly occurs as sulfide ores, which are heated
in air to convert them to copper(II) oxide. Molten copper can
be produced from copper oxide by heating with carbon.
Copper oxide is reduced as carbon is oxidised, so this is an
example of a redox reaction.

Copper Extraction

• Copper ore is dug up and crushed
• The copper ore is roasted to just leave copper oxide
• This releases sulphur and carbon dioxide into the 

atmosphere
• Carbon is added to the copper oxide
• They are heated together
• Because carbon is more reactive it reduces the copper 

oxide 
• Forming copper and carbon dioxide

Copper Purification

1. The copper atoms loose electrons at the anode
2. The positive copper ions move towards the negative

cathode
3. The copper ions gain 2 electrons at the negative cathode
4. Pure copper builds up on the cathode
5. Impurities are left behind

When a metal reacts with a
dilute acid, a salt and hydrogen are
formed. For example, magnesium
reacts rapidly with dilute hydrochloric
acid:
Magnesium + hydrochloric acid →
magnesium chloride + hydrogen
Mg(s) + 2HCl(aq) → MgCl2(aq) + H2(g)
The more reactive the metal, the
more rapid the reaction is. A metal
below hydrogen in the reactivity
series will not react with dilute acids.

Metals & Acids

A neutralisation reaction is a reaction between an acid and a base. Remember:
• acids in solution are sources of hydrogen ions, H+

• alkalis in solution are sources of hydroxide ions, OH-

In acid-alkali neutralisation reactions, hydrogen ions from the acid react with
hydroxide ions from the alkali:
H+(aq) + OH-(aq) → H2O(l)

Neutralization

1. Add powdered insoluble reactant to acid in a beaker, one spatula at a time,
stirring to mix. Continue adding powder until it is in excess (some unreacted
powder is left over).

2. Filter the mixture in the beaker to remove the excess powder. Collect the
filtrate.

3. Pour the filtrate into an evaporating basin. Place on a water bath, and heat
until about half the water from the solution has been removed by
evaporation. Stop heating when small crystals start to appear around the
edge of the evaporating basin.

4. Pour the remaining solution into a watch glass, and leave in a warm, dry place
for crystallisation to occur.

5. If necessary, dry the crystals by dabbing gently with filter paper.

Producing Copper Sulphate

1. Use the pipette and pipette filler to add a
measured volume of sodium hydroxide
solution to a clean conical flask.

2. Add a few drops of indicator and put the
conical flask on a white tile.

3. Fill the burette with hydrochloric acid and
note the starting volume.

4. Slowly add the acid from the burette to the
alkali in the conical flask, swirling to mix.

5. Stop adding the acid when the end-point is
reached (when the indicator first
permanently changes colour). Note the
final volume reading.

6. Repeat steps 1 to 5 until concordant
titres are obtained. More accurate results
are obtained if acid is added drop by drop
near to the end-point.

Titrations

When a metal reacts with a
dilute acid, a salt and
hydrogen are formed. For
example, magnesium reacts
rapidly with dilute
hydrochloric acid:
Magnesium + hydrochloric
acid → magnesium chloride +
hydrogen
Mg(s) + 2HCl(aq) → MgCl2(aq)
+ H2(g)
The more reactive the metal,
the more rapid the reaction
is. A metal below hydrogen in
the reactivity series will not
react with dilute acids.

Strong & Weak Acids

Acids are chemicals that have a pH of less than 7.0, while bases are substances that have a
pH of more than 7.0. . Acids turn litmus paper red, while bases make litmus paper turn
blue. Some examples of acids are sulfuric acid, hydrochloric acid, nitric acid

pH Scale



Electrolysis is the process by which ionic
substances are decomposed (broken down)
into simpler substances when an electric
current is passed through them.
For electrolysis to work, the ions must be
free to move. Ions are free to move when
an ionic substance is dissolved in water or
when melted.

Electrolysis

• Bauxite is purified to produce aluminium oxide
• This is then mixed with cryolite to lower the melting

point
• A positive and negative electrode is placed into this mix
• The aluminium gains a positive charge
• The oxygen gains a negative charge
• The aluminium moves towards the negative electrode
• The oxygen moves towards the positive electrode

Electrolysis of Aluminium

The Hofmann voltameter is often used as a small-scale electrolytic cell. It
consists of three joined upright cylinders. The inner cylinder is open at the top
to allow the addition of water and the electrolyte. A platinum electrode is
placed at the bottom of each of the two side cylinders, connected to the
positive and negative terminals of a source of electricity. When current is run
through the Hofmann voltameter, gaseous oxygen forms at the anode (positive)
and gaseous hydrogen at the cathode (negative).

Electrolysis of Water

1. Brine water (NaCl & H2O) is added
2. An electric current is passed through is splitting the

compounds into ions (Na+, Cl-, H+ & OH-)
3. H+ moves towards the positive electrode and gains an

electron.
4. It then bubbles off as a gas Cl- moves towards the

positive electrode and loses an electron. It then
bubbles off

5. Na+ and OH- ions are left behind which form NaOH
(sodium hydroxide)

Electrolysis of Brine

1. The set up to the side is suitable. The positive
electrode is connected to the positive terminal
of a dc power pack. The negative electrode is
connected to the negative terminal of the
power pack.

2. It is best to test at least five solutions. Suitable 
solutions include copper sulfate, copper 
chloride, sodium chloride, sodium nitrate, 
sodium bromide. There are many more.

Identifying the products
1. Any gases produced can be collected in the 

test tubes. They need to be stoppered and 
tested later. Gas tests include:

2. hydrogen - lighted splint goes out with a 
squeaky pop

3. oxygen - a glowing splint relights
4. chlorine - damp blue litmus paper turns red 

and is then bleached white
5. The electrodes need to be examined carefully 

each time, to see if a metal has been 
deposited on them.

Investigating Electrolysis

When a metal reacts with water, a metal
hydroxide and hydrogen are formed. For
example, sodium reacts rapidly with cold
water:
Sodium + water → sodium hydroxide +
hydrogen
2Na(s) + 2H2O(l) → 2NaOH(aq) + H2(g)
In general, the more reactive the metal, the
more rapid the reaction is.

Metals & Water

Many metals react with oxygen to make 
metal oxides. For example, magnesium 
burns rapidly in air:
Magnesium + oyxgen → magnesium oxide
• 2Mg(s) + O2(g) → 2MgO(s)
• The reactions are oxidation reactions 

because the metal gains oxygen.
• Oxygen can be removed from metal 

oxides in chemical reactions. For 
example:

• Copper oxide + carbon → copper + 
carbon dioxide

• 2CuO(s) + C(s) → 2Cu(l) + CO2(g)
• In this reaction, carbon is oxidised

because it gains oxygen. At the same 
time, copper oxide is reduced because 
oxygen is removed from it.

• Oxidation is the gain of 
oxygen. Reduction is the loss of oxygen.

Metals & Oxygen

Iron(III) oxide is reduced to molten iron
when it reacts with carbon. One of the
products is carbon monoxide:
iron(III) oxide + carbon → iron + carbon
monoxide
Fe2O3(s) + 3C(s) → 2Fe(l) + 3CO(g)
This method of extraction works because
carbon is more reactive than iron, so it
can displace iron from iron compounds.
Extracting a metal by heating with carbon is
cheaper than using electrolysis.

Extracting Iron

The reactions of acids with metals 
are redox reactions. For example, the ionic 
equation for the reaction of magnesium 
with hydrochloric acid is:
2H+(aq) + Mg(s) → Mg2+(aq) + H2(g)
This ionic equation can be split into 
two half equations:
• Mg(s) → Mg2+(aq) + 2e- (oxidation)
• 2H+(aq) + 2e- → H2(g) (reduction)

Notice that:
• magnesium atoms lose electrons - they 

are oxidised
• hydrogen ions gain electrons - they 

are reduced

Redox Reactions

A salt, water and carbon dioxide are produced 
when acids react with carbonates. In general:
Acid + carbonate → salt + water + carbon 
dioxide
For example:
Hydrochloric acid + copper carbonate → 
copper chloride + water + carbon dioxide
2HCl(aq) + CuCO3(s) → CuCl2(aq) + H2O(l) + 
CO2(g)

Reactions with Carbonates

1. Add powdered insoluble reactant to acid in a
beaker, one spatula at a time, stirring to mix.
Continue adding powder until it is in excess (some
unreacted powder is left over).

2. Filter the mixture in the beaker to remove the
excess powder. Collect the filtrate.

3. Pour the filtrate into an evaporating basin. Place
on a water bath, and heat until about half the
water from the solution has been removed by
evaporation. Stop heating when small crystals
start to appear around the edge of the
evaporating basin.

4. Pour the remaining solution into a watch glass,
and leave in a warm, dry place for crystallisation
to occur.

5. If necessary, dry the crystals by dabbing gently
with filter paper.

Investigating Neutralization
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Delete as appropriate:

When metals react they form positive / 
negative ions

The more reactive a metal the more / less 
likely it is to form an ion

Aqueous solutions of alkalis contain 
hydrogen / hydroxide ions

Define the following key terms:
Oxidation

Reduction

Redox reaction

Alkali 

Neutralisation 

Define the following key terms:
Ore

Displacement 

Electrolysis

Metal + oxygen Metal oxide

Magnesium + oxygen 

Zinc + oxygen 

The above are oxidation reactions. Explain 
why

Reactive metal + water metal hydroxide + 
hydrogen

Lithium + water 

Potassium + water 

Calcium + water 

Less reactive metals won’t react with water

Metal + acid  salt + hydrogen

Magnesium +  hydrochloric acid

Zinc + sulfuric acid 

Iron + hydrochloric acid 

Metal oxide + acid   salt + water

Copper oxide + hydrochloric acid 

Zinc oxide + sulfuric acid 

Magnesium oxide + nitric acid 

Acid + base  salt + water 

Hydrochloric acid + sodium hydroxide 

H+
(aq) + OH-

(aq)

Metal carbonate + acid  salt + water + 
carbon dioxide

Calcium carbonate + hydrochloric acid 

Copper carbonate + sulfuric acid 

Metal hydroxide + acid  salt + water

Lithium hydroxide + hydrochloric acid 

Sodium hydroxide + sulfuric acid 

Potassium hydroxide + nitric acid 

RPA 8: Describe how to prepare a 
pure, dry sample of a soluble salt

Name the salt produced when you use:

• Hydrochloric acid

• Sulfuric acid

• Nitric acid

The pH scale goes from ___ to ___

Numbers  of pH less than 7 are __________

pH 7 is _________

Numbers of pH above 7 are ___________

In relation to acids define the following 
terms:

Dilute

Concentrated

Weak

Strong

Write the symbols for:
Hydrochloric acid

Sulfuric acid

Nitric acid
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Write the reactivity series below and add on 
the symbols for each element

Electrolysis key terms:
Electrolyte

Cathode

Anode

Inert

In the electrolysis of lead bromide:

What forms at the cathode?

What forms at the anode?

For electrolysis to occur the lead bromide 
must be solid/ molten

Unreactive metals such as _______ are 

found in the Earth as the metal itself. 

More reactive metals such as ________ 

are found in __________. 

Metals less reactive than carbon can be 

extracted using _________ with carbon.

Where does carbon fit into the reactivity 
series?

Which metals can be extracted using 
carbon?

Using electrolysis to extract aluminium
Why is aluminium oxide (bauxite) mixed with 
cryolite?

Why must the positive electrode (anode) be 
continually replaced?

What forms at the anode?

What forms at the cathode?

RPA 9: Electrolysis – investigate what 
happens when aqueous solutions are
Electrolysed.
In solutions that do not contain a halide ion 
(Cl-,Br-,I-) Which gas is produced at the:
Anode
Cathode

In solutions that contain a halide ion (Cl-,Br-,I-

) Which gas is produced at the:
Anode
Cathode

Oxidation and reduction

O

I

L

R

I

G

Redox reactions
The ionic equation for iron reacting with 
dilute hydrochloric acid is shown below

Fe + 2H+
 2Fe2+ + H2

Iron is oxidised / reduced
Fe-2e-

 Fe2+

Hydrogen is oxidised / reduced
2H+ + 2e-

 H2

Using electrolysis to extract aluminium An aqueous solution of CuCl2 is electrolysed 
using inert electrodes. 
Write the half equations for the

anode 

cathode

Oxidation or reduction

Mg + O2 2MgO

The magnesium is oxidised / reduced

2CuO + C  2Cu + CO2

The copper is oxidised / reduced

Displacement reactions
More reactive metal will displace a less 
reactive metal

Iron + copper sulfate

Magnesium + zinc chloride 

Iron + zinc sulfate

Write the words for the compounds below:

NaOH

CuCl2

KSO4

CaCO3

MgO

Write the words for the compounds below:

HCl

H2SO4

HNO3

Fe2O3

Ca(OH)2



In an exothermic reaction, it takes less energy to break
bonds in the reactants than is released when new bonds
form in the products. Therefore, an exothermic reaction
releases enough energy to keep going
An endothermic reaction occurs when the energy used to
break the bonds in the reactants is greater than the energy
given out when bonds are formed in the products. This
means that overall the reaction takes in energy, therefore
there is a temperature decrease in the surroundings.

Endo & Exothermic Reactions

Reacting two solutions, eg acid and alkali
1. Place the polystyrene cup inside the glass beaker to

make it more stable.
2. Measure an appropriate volume of each liquid, eg 25

cm³.
3. Place one of the liquids in a polystyrene cup.
4. Record the temperature of the solution.
5. Add the second solution and record the highest or

lowest temperature obtained.
6. Change your independent variable and repeat the

experiment. Your independent variable could be the
concentration of one of the reactants, or the type of
acid/alkali being used, or the type of metal/metal
carbonate being used.

Investigating Energy Changes

An energy level diagram shows whether a reaction
is exothermic or endothermic. It shows the energy
in the reactants and products, and the difference
in energy between them.

Energy Level Diagram

Batteries use a chemical reaction to do work on charge
and produce a voltage between their output terminals.
The basic element is called an electrochemical cell and
makes use of an oxidation/reduction reaction. An
electrochemical cell which produces an external current
is called a voltaic cell.

Batteries

Reaction Profiles

An energy level
diagram shows
whether a reaction is
exothermic or
endothermic. It
shows the energy in
the reactants and
products, and the
difference in energy
between them.
Exothermic reaction
The energy level
decreases in an
exothermic reaction.
This is because
energy is given out
to the surroundings.
Endothermic
reaction
The energy level
increases in an
endothermic
reaction. This is
because energy is
taken in from the

The energy change in a reaction can be calculated using
bond energies. A bond energy is the amount of energy
needed to break one mole of a particular covalent bond.
Different bonds have different bond energies. These are
given when they are needed for calculations.
To calculate an energy change for a reaction:
• add together the bond energies for all the bonds in the

reactants - this is the 'energy in'
• add together the bond energies for all the bonds in the

products - this is the 'energy out'
• energy change = energy in - energy out

Bond Energy

Hydrogen-oxygen fuel cells are an
alternative to rechargeable cells and
batteries. In a hydrogen-oxygen fuel cell,
hydrogen and oxygen are used to produce
a voltage. Water is the only product.

• At the negative electrode: 2H2 + 4OH-
→ 4H2O + 4e-

• At the positive electrode: O2 + 2H2O +
4e- → 4OH-

Hydrogen Fuel Cells

Type of cell Pros Cons

Alkaline cell Cheaper to manufacture

May end up in landfill sites 
once fully discharged; 
recyclable though it is 
expensive

Rechargeable cell
Can be recharged many times 
before being recycled, reducing 
the use of resources

Costs more to manufacture

Hydrogen fuel cell

Easy to maintain as there are 
no moving parts; small size; 
water is the only chemical 
product

Very expensive to manufacture; 
need a constant supply of 
hydrogen fuel, which is a 
flammable gas
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Chemical reactions only occur if… Activation energy is

The overall energy change of a 
reaction

=
The sum of the energy needed to 
break the bonds in the reactants

-
The sum of the energy needed to 
make the bonds in the products

Exothermic reactions
What is an exothermic reaction

Give examples of exothermic reactions

Give useful applications of exothermic 
reactions

Delete as appropriate:

Energy is released when bonds are made / 
broken. 
This is exothermic / endothermic

Energy needs to be supplied when bonds are 
made / broken
This is exothermic / endothermic

Energy level diagram label on: reactants, 
products, activation energy & energy change

Hydrogen and chlorine react to form 
hydrogen chloride gas:  H2 + Cl2  2HCl 
Calculate energy change.

Endothermic reactions
What is an endothermic reaction

Give examples of endothermic reactions

Give useful applications of endothermic 
reactions

In an exothermic reaction, the energy 
________ from forming new bonds is greater 
than the energy needed to break existing 
bonds
In an endothermic reaction, the energy 
needed to ________ existing bonds is 
greater than the energy released from 
forming new bonds

Sketch an energy level diagram to show 
an exothermic reaction with labels

Hydrogen bromide decomposes to form 
hydrogen and bromine: 2HBr  H2 + Br2

Calculate energy change

RPA 10:  Temperature changes
Describe how to tell is a reaction is 
exothermic or endothermic

What measurements need to be taken?

Why might the reaction mixture be placed in 
a polystyrene cup rather than a glass beaker?

Claire puts 25cm3 of ethanoic acid into a 
polystyrene cup with 25cm3 of potassium 
hydroxide. Both liquids started at 21oC. After 
2 minutes the temperature of the reaction 
mixture is 28.5oC. Is the reaction 

endothermic or exothermic?

Sketch an energy level diagram to show 
an endothermic reaction with labels

State is the diagrams show endo or 
exothermic reactions



Calculating Rate

1. Support a gas syringe with a stand, boss and clamp.
2. Using a measuring cylinder, add 50 cm3 of dilute

hydrochloric acid to a conical flask.
3. Add 0.4 g of calcium carbonate to the flask.

Immediately connect the gas syringe and start a stop
clock.

4. Every 10 seconds, record the volume of gas produced.
5. When the reaction is complete, clean the apparatus as

directed by a teacher.
6. Repeat steps 1 to 5 with different concentrations of

hydrochloric acid.

Investigating Rate of Reaction

For a chemical reaction to happen:
• reactant particles must collide with each other
• the particles must have enough energy for them to

react
A collision that produces a reaction is called a successful
collision. The activation energy is the minimum amount of
energy needed for a collision to be successful. It is
different for different reactions. For a chemical reaction to
happen:
• reactant particles must collide with each other
• the particles must have enough energy for them to react
A collision that produces a reaction is called a successful
collision. The activation energy is the minimum amount of
energy needed for a collision to be successful. It is different
for different reactions.

Collision Theory

For a given mass of a solid, large lumps have smaller 
surface area to volume ratios than smaller lumps or 
powders. If a large lump is divided or ground into a 
powder:
• its total volume stays the same
• the area of exposed surface increases
• the surface area to volume ratio increases

The Effect of Surface Area

The greater the frequency of successful collisions, the
greater the rate of reaction. If the temperature of the
reaction mixture is increased:
• reactant particles move more quickly
• the energy of the particles increases
• the frequency of successful collisions between

reactant particles increases
• the proportion of collisions which are successful

increases
• the rate of reaction increases

The Effect of Temperature

A catalyst is a substance that:
• speeds up the rate of a reaction
• does not alter the products of

the reaction
• is not chemically changed or used

up at the end of the reaction
Only a very small mass of catalyst is
needed to increase the rate of a
reaction. However, not all reactions
have suitable catalysts. Different
substances catalyse different
reactions.
Catalysts in biological reactions are
called enzymes. Catalysts do not
appear in the overall chemical
equation for a reaction.

The Effect of a Catalyst

A reversible reaction is a chemical reaction where the reactants form products that, in
turn, react together to give the reactants back. Reversible reactions will reach an
equilibrium point where the concentrations of the reactants and products will no
longer change

Reversible Reaction

Chemical equilibrium is the
point at which the
concentrations of reactants
and products do not change
with time. It appears as though
the reaction has stopped but in
fact the rates of the forward
and reverse reactions are
equal so reactants and
products are being created at
the same rate

Equilibrium

• An increase in pressure
causes the equilibrium
position to shift towards the
side with the smaller number
of molecules as shown by the
symbol equation for that
reaction

• A decrease in pressure
causes the equilibrium
position to shift towards the
side with the larger number
of molecules as shown by the
symbol equation for that
reaction.

The Effect of Pressure & Concentration
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Describe how increasing the 
temperature can affect the 
rate of reaction

RPA 11:  The effect of concentration 
on rate of reaction
Draw a  labelled diagram to show how you 
could collect the CO2 gas that is given off 
when you react Na2CO3 with HCl

Describe what happens if the temperature of 
a system at equilibrium is:
Increased

Decreased

Describe how to measure a rate of 
reaction

What might  you expect the units of rate 
of reaction to be?

Describe how increasing the concentration 
or pressure can affect the rate of reaction

Define the terms :
activation energy

Equilibrium

What does this symbol mean?

Describe what happens if the 
concentration of a system at equilibrium 
is:
Increased

Decreased

Which line shows the fastest rate of 
reaction?
How would you know the reaction has 
finished?

Describe how increasing the surface 
area can affect the rate of reaction

If a reaction is endothermic in one 
direction, what can be said about the 
reaction in the opposite direction?

Describe what happens if the pressure 
of a system at equilibrium is:
Increased

Decreased

By adding Mg to HCl, Amy collected 
30cm3 of hydrogen in the first  15 
seconds. Calculate the rate of reaction 
and give the units

Describe how using a catalyst can affect 
the rate of reactions

What does the diagram show you 
about the use of a catalyst?

Predict what happens to the equilibrium 
if :

Temperature is decreased

Pressure is increased

The concentration of N2 is increased
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Explain how fractional distillation works 
to separate the different compounds in 
crude oil  (Keywords: evaporation and 
condensation)

Some of the hydrocarbons from crude 
oil are used as a feedstock for the 
petrochemical industry. List them 
below.

•

•

•

•

How do we test for the presence of 
alkenes?

Define the following:
Crude oil

Hydrocarbon

viscous

As molecule length increases, what 
happens to the:
Boiling point

Viscosity

flammability

Define the terms:
Cracking

Vaporise

Oxidation 

Describe how cracking is done by 
thermal decomposition

Write the general formula for an alkane

Name the first 4 members of the 
alkanes
•

•

•

•

Write a word equation for the 
combustion of a hydrocarbon.

What is the importance of cracking long 
chain hydrocarbons?

Describe how cracking is done using a 
catalytic cracking

Draw the displayed formula for C2H6

Draw the displayed formula for C3H8 

Complete the balanced symbol 
equations

CH4 + O2 

C2H6 + O2 

C3H8 + O2 

C4H10 + O2 

How is an alkene different to an alkane? Describe how cracking is done using 
steam



Pure substances have a sharp melting point but mixtures
melt over a range of temperatures. This difference is most
easily seen when the temperature of a liquid is measured
as it cools and freezes. The graph shows the cooling curve
for a sample of a compound called salol.
The horizontal part of the graph shows that the salol has a
sharp melting point, so it is pure. Impure salol (a mixture of
salol and other substances) would produce a gradual fall in
temperature as it freezes.

Pure Substances

A formulation is a mixture that has been designed as a
useful product, often a complex mixtures in which each
chemical has a particular purpose. Formulations are
prepared by mixing the components in carefully measured
quantities (mass of solid or volume of liquid or solution) to
ensure that the product has the required properties for
the desired purpose which may include fuels, cleaning
agents, paints, medicines, alloys, fertilisers and foods.

Formulation

1. draw a pencil line across the chromatography paper, 1 - 2
cm from the bottom

2. use a pipette or capillary tube to add small spots of each
ink to the line on the paper

3. place the paper into a container with a suitable solvent in
the bottom

4. allow the solvent to move through the paper, but remove
the chromatogram before it reaches the top

5. allow the chromatogram to dry, then measure the
distance travelled by each spot and by the solvent

Chromatography

You can test for hydrogen
gas by putting a burning
splinter near the gas. The
splinter will gives out a
'pop' sound (mini
explosion) if it is hydrogen
gas.

Testing For
Hydrogen Oxygen supports combustion

so a good method of testing
for oxygen is to take a
glowing splint and place it in
a sample of gas, if it re-ignites
the gas is oxygen. This is a
simple but effective test for
oxygen.

Testing For Oxygen

Carbon dioxide. Carbon
dioxide turns limewater
milky. A lighted wooden
splint goes out in a test tube
of carbon dioxide but this
happens with other gases,
too. So the limewater test is a
better choice.

Test For Carbon
Dioxide

The simplest test for chlorine
is a litmus paper test,
chlorine will turn a damp blue
litmus paper red, and then
it'll bleach it white, there are
other tests you can perform.
For example, chlorine will
turn damp starch-iodide
paper which is white to a
blue- black color

Testing For Chlorine

A spectrometer is any instrument used to probe a property of
light as a function of its portion of the electromagnetic
spectrum, typically its wavelength, frequency, or energy. A
spectroscope is a device that measures the spectrum of light.

Spectrometer

A flame test is an analytic procedure
used in chemistry to detect the
presence of certain elements,
primarily metal ions, based on each
element's characteristic emission
spectrum.

Flame Tests

Different metal ions produce different flame colours when
they are heated strongly. This is the basis of a flame test. In
order to confidently identify which ion is present, the
result for a test should be unique, and not caused by
another ion.
1. To carry out a flame test:
2. dip a clean wire loop into a solid sample of the

compound being tested
3. put the loop into the edge of the blue flame from a

Bunsen burner
4. observe and record the flame colour produced

Flame Test Method

Dilute sodium hydroxide solution is used in tests for some metal ions, which form metal
hydroxides that are insoluble. This means that the metal hydroxides appear as precipitates.
For example, copper sulfate solution reacts with a few drops of sodium hydroxide solution

Testing for Metal Ions



Carbonate ions , CO3 2 - can be
detected whether in a solid
compound or in solution. An acid ,
such as dilute hydrochloric acid, is
added to the test compound.
Carbon dioxide gas bubbles if
carbonate ions are present.
Limewater is used to confirm that
the gas is carbon dioxide.

Testing for Carbonates

Carbonate ions, CO3
2-, are detected using a dilute acid.

Bubbles are given off when an acid, usually dilute
hydrochloric acid, is added to the test compound.
The bubbles are caused by carbon dioxide. Limewater is
used to confirm that the gas is carbon dioxide. It turns
milky/cloudy when carbon dioxide is bubbled through it.
Unlike the other tests the test for carbonate ions works
whatever acid is added.

Testing for Carbonates Method

Silver nitrate solution can be used to find out which
halogen is present in a suspected halogenoalkane. The
most effective way is to do a substitution reaction which
turns the halogen into a halide ion, and then to test for
that ion with silver nitrate solution.

Testing for Halides

Silver ions react with halide ions (Cl-, Br- or I- ions) to form
insoluble precipitates. The table shows the colours of
these silver halide precipitates.
To test for halide ions:
1. add a few drops of dilute nitric acid to the sample
2. add a few drop of dilute silver nitrate solution
3. Observe and record the colour of any precipitate

that forms.

Testing for Halides Method

Sulfate ions in solution, SO 4
2 -, are detected using barium

chloride solution. The test solution is acidified using a few
drops of dilute hydrochloric acid, and then a few drops of
barium chloride solution are added. A white precipitate of
barium sulfate forms if sulfate ions are present.

Testing for Sulphate Ions

Barium ions react with sulfate
ions, SO42- to form insoluble
white barium sulfate.
To test for sulfate ions:
• add a few drops of dilute

hydrochloric acid to the sample
• add a few drop of dilute barium

chloride solution
• A white precipitate forms if

sulfate ions are present.

Testing for Sulphate Ions
Method

Instrumental methods may be used to separate samples
using chromatography, electrophoresis or field flow
fractionation. Then qualitative and quantitative analysis
can be performed, often with the same instrument and
may use light interaction, heat interaction, electric fields or
magnetic fields.

Instrumental Analysis

This is its atomic line emission spectra. Electrons exist in distinct energy levels in the atom.
Because the energy levels are unique for each element, the emitted wavelengths of
electromagnetic radiation (light) can be used as an identifying fingerprint for that
element.

1. The sample is heated in a flame
2. The thermal energy provided excites electrons in the metal ions. This makes them

jump into higher energy levels or electron shells.
3. When they fall back into the lower shells, they release light energy
4. The light emitted is reflected by a mirror
5. Diffraction grating spits the light up into it’s individual colours
6. Diffraction grating spits the light up into it’s individual colours
7. The wavelengths of light emitted are analysed instrumentally to identify the metal

ions

Flame Emission Spectrum

Rf values can be used to identify unknown chemicals if
they can be compared to a range of reference substances.
The Rf value is always the same for a particular substance
if run in the same solvent system.

Rf Values

1. First of all the sample is vaporised
2. The carrier gas moves the sample round the column
3. The sample is injected into the column
4. The different compounds have different attractions

to the column
5. Less attracted compounds exit the column first
6. More attracted compounds exit last

Instrumental Analysis Method

In chemistry, a compound is a
substance that results from a
combination of two or more different
chemical element s, in such a way that
the atom s of the different elements
are held together by chemical bonds
that are difficult to break. These bonds
form as a result of the sharing or
exchange of electrons among the
atoms. The smallest unbreakable unit
of a compound is called a molecule .
A compound differs from a mixture, in
which bonding among the atoms of the
constituent substances does not occur.
In some situations, different elements
react with each other when they are
mixed, forming bonds among the
atoms and thereby producing
molecules of a compound. In other
scenarios, different elements can be
mixed and no reaction occurs, so the
elements retain their individual
identities

Mixtures & Compounds
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Describe how chromatography can be 
used to identify substances

Define the terms:
Soluble

Insoluble

Describe how you can use melting 
points and boiling points to distinguish 
between pure and impure substances

Define the terms:
Pure substance

Pure compound

RPA 12: Chromatography
Explain why the line at the bottom of 
the chromatogram should be drawn in pencil

Explain why the solvent should be below the 
sample

RPA 12: Chromatography
What are the two phases of 
chromatography?

How many spots will appear for a pure 
substance?

Which colours are present in brown ink?

What is meant by the term formulation Describe how to calculate an Rf value Describe the test for carbon dioxide gas Describe the test for hydrogen gas

Give examples of formulations

•

•

•

•

•

•

Calculate the Rf value Describe the test for chlorine gas Describe the test for oxygen gas
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What proportion of the Earth’s 
atmosphere is:

Nitrogen

Oxygen

Water vapour

Carbon dioxide

Argon

Give examples of human activities that 
increase the amounts of greenhouse 
gases in the atmosphere

Write the following as fractions in their  
simplest forms:

80%

75%

50%

12.5%

During the first billion years of the 
Earth’s existence, there was a lot of 
volcanic activity. How did this change 
the atmosphere?

Write the word and balanced symbol 
equations for photosynthesis

Describe four effects of climate change

•

•

•

•

Explain how carbon monoxide can be 
produced and describe the dangers of 
carbon monoxide

How did the formation of the oceans affect 
the carbon dioxide levels?

Name 3 greenhouse gases

•

•

•

Describe actions we can take to reduce 
the emissions of CO2  and methane

Give problems associated with
Sulfur dioxide

Particulates

How  have algae and plats affects the 
composition of the atmosphere?

Describe what is meant by the term 
greenhouse effect

Explain why the actions we can take to 
reduce emissions may be limited

Explain what is meant by peer review



The human population is growing very
quickly and many people argue that
humans are using up the Earth's finite
resources at a rate which is too fast and
therefore unsustainable.

Chemists try to improve agriculture and
industrial processes to provide new
products that allow humans to meet their
needs. It is essential that this is done in a
sustainable way. This means that future
generations of humans must also be able to
meet their own needs. In other words, we
must not use up all of the resources.

Sustainable development

Potable water is water that is considered
safe to drink. Non-potable water is
untreated water from lakes, rivers,
groundwater, natural springs, and untested
ground wells. Although non-potable water
may taste fine, it can carry microorganisms
that can make you sick.

Potable Water

• From the reservoir the water is passed through a special 

filter made of sand. This removes any remaining particles of 

grit, sand and mud so the water is clear.

• As the water passes from the water treatment plant it 

enters a metal screen mesh to remove twigs and leaves.

• It then enters a settlement tank where sand and soil settle 

out.

• Aluminium sulphate and lime are added to cause the dirt to 

clump as a sludge which is then removed and sent to 

landfill.

• Water now treated with chlorine to remove harmful 

bacteria.

• pH of the water is checked to see it is neutral. Then stored 

Water Treatment

• Waste water and sewage is pumped 
underground to the lifting station where 
it is chemically treated and sent for 
separation

• The separation process filters out solids 
larger than 13mm.  This waste is the 
transported away

• Primary settling basins allow heavier 
material to sink and be scrapped away.  
The waste is then fermented for 30 days 
to be used as fertiliser

• Effluent is then pumped to the bio-
reactors for 9 hours.  Through a series 
of stages bacteria break down harmful 
matter & clean water

• Secondary clarifiers gravity feed the 
water through and bacteria continues 
to clean the water to a drinkable level

• The water is finally chemically treated 
with chlorine to ensure it is free from 
bacteria.  The it passes over a weir and 
into the water supply

Sewage Treatment

1. For each sample of water you are given, test the pH using
either a pH meter or universal indicator and an
appropriate colour chart. Record your observations
carefully.

2. For each sample of water, pour 50 cm3 into a clean pre-
weighed evaporating basin. Heat gently over a Bunsen
burner, tripod and gauze until no liquid remains. Allow to
cool, then weigh the evaporating basin again and calculate
the mass of solid that remains in the evaporating basin.

3. Set up your distillation apparatus
4. Heat your sea water solution until it boils gently.
5. After a period of time you should see distilled water being

produced.

Water Purification Practical

Life-cycle assessment (LCA, also known as life-cycle
analysis, ecobalance, and cradle-to-grave analysis) is a
technique to assess environmental impacts associated
with all the stages of a product's life from raw material
extraction through materials processing, manufacture,
distribution, use, repair and maintenance

Life Cycle Assessment

The paper is taken to a recycling plant where it is
separated into types and grades. The separated paper is
then washed with soapy water to remove inks, plastic film,
staples and glue. By adding different materials to the
slurry, different paper products can be created, such as
cardboard, newsprints or office paper.

Recycling Paper

Glass is taken from the bin and taken to a glass treatment plant. The
glass is sorted by colour and washed to remove any impurities. The
glass is then crushed and melted, then moulded into new products
such as bottles and jars. Glass does not degrade through the recycling
process, so it can be recycled again and again.

Recycling Glass

Corrosion is a natural process that converts a refined metal to a
more chemically-stable form, such as its oxide, hydroxide, or
sulfide. It is the gradual destruction of materials (usually metals)
by chemical and/or electrochemical reaction with their
environment.
Galvanising is a method of rust prevention. The iron or steel
object is coated in a thin layer of zinc. This stops oxygen and
water reaching the metal underneath - but the zinc also acts as a
sacrificial metal .

Corrosion



In the solid state, a pure metal has a giant metallic
structure. The atoms are arranged in layers. When a force
is applied, the layers may slide over each other. The
greater the force needed, the harder and stronger the
metal.
In a pure metal, the force needed to make the layers slide
over each other is small. This explains why many pure
metals are soft.
In an alloy, there are atoms of different sizes. The smaller
or bigger atoms distort the layers of atoms in the pure
metal. This means that a greater force is required for the
layers to slide over each other. The alloy is harder and
stronger than the pure metal.

Alloys

A composite material consists of two or more materials
with different properties. They are combined to produce a
material with improved properties. Most composite
materials have two components:
• the reinforcement
• the matrix, which binds the reinforcement together

Composite Materials

1. nitrogen (extracted from the air) and hydrogen
(obtained from natural gas) are pumped through pipes

2. the pressure of the mixture of gases is increased to
200 atmospheres

3. the pressurised gases are heated to 450°C and passed
through a tank containing an iron catalyst

4. the reaction mixture is cooled so that ammonia
liquefies and can be removed

5. unreacted nitrogen and hydrogen are recycled.

Haber Process

Desalination is the
removal of salt from
seawater. This
produces clean
drinking water and is
particularly useful in
countries that have
coastlines but no
readily available fresh
water sources, such
as rivers and streams.
... the water vapour is
condensed to form
pure water/fresh
water.

Desalination

Polymers are materials made of long, repeating chains of
molecules. The materials have unique properties,
depending on the type of molecules being bonded and
how they are bonded. Some polymers bend and stretch,
like rubber and polyester

Polymers

Sulfuric acid is added to ammonium hydroxide
solution. When the reaction is complete the
solution is filtered, evaporated to crystallization.
Ammonium sulfate forms colorless and odorless
crystals, soluble in water.

Ammonium Sulphate

The industrial production of ammonium nitrate
entails the acid-base reaction of ammonia with
nitric acid: After the solution is formed, typically
at about 83% concentration, the excess water is
evaporated to an ammonium nitrate (AN)
content of 95% to 99.9% concentration

Ammonium Nitrate

Ammonium phosphate
is obtained as a
crystalline powder upon
mixing concentrated
solutions of ammonia
and phosphoric acid, or
on the addition of
excess of ammonia to
the acid phosphate .

Ammonium Phosphate

Bioleaching, or microbial ore leaching, is a process used to extract metals from their ores using
bacterial micro-organisms. The bacteria feed on nutrients in the minerals, causing the metal to
separate from its ore

Bioleaching

Phytomining
involves growing
plants on top of low
grade ores. The
plants absorb
copper ions through
their roots The
plants are then
burnt to ashes
containing copper
ions. ... Bioleaching
involves bacteria
which feed on the
low grade ore and
absorb the copper
ions. They them
leach these ions into

Phytomining



C10 Using resources
AQA Trilogy

List 3 ways that potable water is 
produced in the UK
•

•

•

List 3 sterilising agents
•

•

•

Explain why water in sewage, produced 
by agriculture and industry needs to be 
treated. 

What is meant by a Life cycle 
assessment (LCA)?

Humans use the Earth’s resources for:
•

•

•

•

Natural resources supplemented by 
agriculture provide:
•

•

•

•

Describe the difference between 
potable water and pure water

Describe the treatment of sewage Give examples of  materials  that can be 
recycled

Define the terms:
Sustainable development

Potable water

Desalination

Describe the treatment of:
Ground water

Saltwater

Describe the process of :
Phytomining

Bioleaching

Describe how the following can be 
recycled:
Glass

Metals

Describe the difference between a finite 
and a renewable resource

RPA 13: Analysis of water
How would you check the  pH?

How would you test for sodium 
chloride?

Describe  how distillation removes salt 

Describe how you can obtain copper 
using electrolysis

Write the following in standard form:

a) 9800

b) 360000

c) 42000000

d) 0.00076

e) 0.000000027


