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This book uses a three-step approach to revision: Knowledge, Retrieval, and Practice.
It is important that you do all three; they work together to make your revision effective.

(1) Knowledge

Knowledge comes first. Each chapter starts with a Knowledge Organiser. These are clear,
easy-to-understand, concise summaries of the content that you need to know for your
exam. The information is organised to show how one idea flows into the next so you can
learn how all the science is tied together, rather than lots of disconnected facts.

© Knowledge

C5 Electrolysis

Electroplating

Electrolysis of molten compounds

, more durable, or protects it from corrosion. For example, cheap jewellcpyiéan bel

fons cannot move.
molten or dissolved, so the fons are free to move. siver-plated using electroplating.

When an ionic compound is molten ¥

« the positive metalions are attracted to the cathode, = — -
‘where they will gain electrons to form the pure metal Electrolysis of aluminium oxide

is passed through an electrolyte. An electrolyte s
aliquid or solution that contains ions and so can
conductelectricity. This causes the ions to move to the
electrodes, where they form pure elements.

P—
(et ‘metals from their if the atal

olten.
un es electrolysis.
and chlorine at the anode.

Revision tips by Primrose Kitten
give you quick ways to understand
the core concepts and practise
remembering them.

Half equations
o 20%(1) = O,(g) + e

aluminium, graphite
+ atthe cathode: 2Na'() + 26" = 2Na(s) away. It
« atthe anode: 2C1 ()

Products at the cathode

is of a solution, if the metal is

h 4
Products at the anode

Inthe electrolysis of a solution, i the.
non-metal contains oxygen then oxygen
gasisformed at the anode:

form hydrogen gas.
« 2H'(ag)+ 26 = H(g)
« Themet maininsolution.

Electrolysis of sodium
chloride solution

When sodium chloride solution (brine) is :m

The Key Terms box gives you the important words and
language that you need to understand and be able to
use confidently.

med from the
acted to

Extradtion of alumiiin by electrolysTsmakes a good Inan exam, don't PANIC.
six-matkguestion. Itsabit different from the other Her

+ The Ol (aq) ions lose electrons to the i easy way to remember which electrode
anode and form oxygen gas. "
+ 40H(ag) = O,(g) + 2H,0() + de

examplaf electrolysis thatyou need to learn. Make

sure you'gan do the hal equations, know the key

lead
(nydrogen)
opper

electrolysed, it makes three commercially

Ifthe non-metalfon is a halogen in high
valuable products:

concentration, then the halogen gasis

formed at the anode. o

s
« hydrogen used in many chemical processes

299 [ jgast + chlorine used to make bleach and plastic

pltinum \/ reactive o sodium hydroxide used to make soap

+ 2CI(ag) = Cli(g) + 2€

) Retrieval

The Retrieval questions help you learn‘and quickly recall the information you’ve acquired.
These are short questions and answers,aboutthe content in the Knowledge Organiser. Cover
up the answers with some paperand writedown as many answers as you can from memory.
Check back to the Knowledgg @rganiser for any you got wrong, then cover the answers and
attempt all the questions.again until you can answer all the questions correctly.

Now use the questions below to check your knowledge from

® Retrieval

previous chapters.
L below then cover the

Previous questions
a piece of paper and wiite as many as you can. Check and repeat.
C5 questions Answers © Whatis the relative mass of a proton?

@ Whatis the relative mass of a neutron?

Each chapter also has some Retrieval

© whatis electrolysis?

@ Whatisan electrode?

© Whatisan electrolyte?

© Whatis the cathode?

@ whatisthe anode?

@ Where are metals formed?

@ Whereare non-metals formed?

© How can ionic substances be electrolysed?

© Why can solid ionic substances not be electrolysed?

@ | the electrolysisof aluminium oide, why i the
aluminium oxide mixed with cryolite?

@ I theelectrlysisofaluminium oxide, why do the
anodes need to be replaced?

@ ! the electrolysis ofsolutons, when s the metal
not produced at the cathode?

@ I theelecrlysis ofsoutions, what s produced
atthe anode?

@ Whatare thethree products of the electrolyss of
sodium chloride solution?

process of using electricity to extract elements from
a compound

the end of a circuit which is placed in the electrolyte

the liquid or solution that electrolysis s carried outin

adoding

the negative electrode
the positive electrode

atthe cathode

S ieded g aen

atthe anode

5 by melting or dissolving them

Sodd

they do not conduct electricity

to lower the melting point

they react with the oxygen being formed

S ded

when the metal is more reactive than hydrogen

ahalogen or oxygen

‘o ided

hydrogen, sodium hydroxide, chlorine

increase durabilty, improve desirability,

@ what
€@ Where does oxidation happen i electrolysis?
@ Where does reduction happen in electrolysis?

@ What carries the charge through the electrolyte?

i

© atthe cathode
atthe anode

the ions that can move.

© Whatis the relative mass of an electron?
@ Howare covalent bonds formed?

©  Howmany electrons gointoa covalent bond?

@ Betveen which kinds of tom does covalent
bonding occur?
@ Whatare the two main types of covalent structure?)

@ Describe the structure and bonding of a gant
covalent substance.

© whatisanion?

Practise answering questions on the required pmm(&'—

questions from previous chapters.
Answer these to see if you can
remember the content from the earlier
chapters. If you get the answers wrong,
go back and do the Retrieval questions
for the earlier chapters again.

J

You need to be able to apg

lls and knowledge to other

Worked example Practice
You need to be abl T aqueous
the method of d  coppersulf d
label the experimental set-up for  Identify these products and the the electrolysis of copper(11)

electrolysis
Electrolysis uses electricity to
breakionic compounds downinto  Answer:
simpler compounds or elements,
Metals or hydrogen are made at the
negative electrode, and non-metal

molecules are made at the positive ~ The copper fog
electrode.

lectrode an

t the positi
Youill need tobeable toapply < PO
the principles of electrolysisto  The copper
any example, as many solutions  at the negatf
can undergo electrolysis. This oxygen will

includes predicting the products of ~ at the positi
electrolysis for different solutions, ~ bubbles wo
identifying which ions move splint. Over
to each electrode, and writing. copper sulfa
equations for the reactions at the

two electrodes.

electrodes they form at. State three ~ chloride.
observations you would make.

2 Give the products of the
electrolysis of sodium sulfate,

The two products are copper (Cu) 3 Explain why the electrodes must
and oxygen gas (0,

not touch each other during.

The Skills boxes cover either a Practical

or a key Maths skill. Read through the
worked example then have a go at the
practice questions.




Make sure you revisit the retrieval questions on different days to help them stick in your
memory. You need to write down the answers each time, or say them out loud, otherwise
it won’t work.

5) Proctice

Once you think you know the Knowledge Organiser and Retrieval answers really well you
can move on to the final stage: Practice.

Each chapter has lots of exam-style questions to help you apply all the knowledge you
have learnt and can retrieve.

Each question has a difficulty icon that shows the level of challenge.
é These questions build your confidence.

éé These questions consolidate your knowledge.
5 These questions stretch your understanding.

Make sure you attempt all of the questions no matter what grade you are aiming for.

© Practice

Exam-style questions

o1

AR -

i

Figure 1 shows the apparatus used.
Figure 1
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+%F

Questions with the
Conical flask icon test stance that is produced at the cathode. 1 mark] @H E ﬁ
your practical skills. — [ima™™ "™ oo |'~=
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[2marks]

02 020

0.4 033
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08 041
10 052

Figure3
Identify the independent vagiable and thedependent 0
[ ey + -
" change

e we appar
B vorable MiHBestgtior | Je @
Questions with'the o

Exam tips written by Primrose
Kitten show you how to
interpret the questions, what
you need to do in your answers,
and advice on how to secure as
many marks as possible.

@ Exam Tip
soda aphto
.

calculator icon test your
mathematicalskills.




Particle model Atoms, elements,

The three states of matter can be represented in the particle model. and Compounds
melting point boiling point ALlsubstances are made of
atoms.
@ toiling © [ & Elements are substances
o ¢ made of only one type
of atom. Each atom of
© © © © an element will have the
* same number of protons
¢ -« in the nucleusyElements
condensing gy © areshownjin the Periodic
Table: Atoms of each
liquid gas element are represented
by a’chemical symbol, e.g.,
This model assumes that: O represents an atom of
. Revision Ti \
e there are no forces between the particles evision Tip ( oxygen.
* thatall particlesin a substance are The higher the melting or boiling ; Compounds are made of
spherical ' point of a substance; the more/energy two or more different types
* that the spheres are solid. is needed for the change of state. of atoms chemically bonded
The amount of energy needed to change together. The atomsin a
the state of a substance depends on the forces between the partieles.The’stronger the compound have different
forces between the particles, the higher the melting or boiling point ofthe substance. numbers of protons.

|4-

Sub-atomic discoveries Atomic and mass numbers

The discovery of electrons allowed scientists.to work The Perodic Table

out that elements with the same number of electrons shows the atomic 7 | mass number
in their outer shell had similar chemical'‘properties. number and mass .

The discovery of protons allowed seientists .to order LGy Ll

the elements in the Periodic Table bytheiratomic CUsluls

number. Atomic number is the 3 ——atomic number
number of protons in
an atom of that element. Mass number is the total number of
protons and neutrons in an atom of that element.

The discovery of neutrons'ledtoscientists discovering
isotopes. Isotopes explained Wwhy some elements
didn’t seem to fit whenthe Periodic Table was
organised by atomic mass«like iodine and tellurium).

Relative charge and mass

Proto +1 1 = atomic number
0 o) 1 = mass number — atomic number
ectro -1 O (very small) = same as the number of protons
All atoms have equal numbers of protons and electrons, meaning they have no overall charge: —

total negative charge from electrons = total positive charge from protons

e C1 Atomic structure



electron
proton

The structure of the atom

Atoms have a small dense nucleus made of protons and neutrons.
They then have electrons orbiting on energy levels (also called shells). nucleus neutron
The attraction between the protons in the nucleus and the electrons

prevents them from escaping.

A 4

Drawing atoms Relative atomic mass

Electrons in an atom are placed in : All relative atomic masses are relative to
fixed shells, or energy levels. We ¢ the massof anfatomof *C, which has a
represent electrons using dots or mass of exagtly 1
crosses. You can put: : . tc%ass,
e up to two electrons in the first shell o .

lithium chlorine mass of 1 atom

e eight electrons each in the second
and third shells.

You must fill up a shell before moving on to the next one. You can use
a shorthand to show the electron configuration. Write the nu r of
electrons in each shell separated by a comma, starting with th

shell. For example, Liis 2,1 and Cl is 2,8,7.

mass of 1 atom of '“C

=)
%

y N

Isotopes

Atoms of the same element can have a different namber of neutrons, giving them a different overall mass number.
Atoms of the same element with different'numbers’of neutrons are called isotopes.

The relative atomic mass is the average mass ofiall the atoms of an element (note that abundance means the
percentage of atoms with a certain mass):
(abundance ofisetope 1 x mass of isotope 1) + (abundance of isotope 2 x mass of isotope 2)...

100

relative atomic mass =

Diffusion

In liquids and gases;the randomimovement of particles mixes substances in a process purple colour starts
called diffusion. spreading through
the water

Diffusion takes place faster in a gas than in a liquid. Small, light particles diffuse
faster than large, heavy ones.

Examples are:

1 potassium permanganate(VII) in water
2 ammonia and hydrochloric acid

3 brominein air.

@m Make sure you can write a definition for these key terms.

abundance atom atomic number compound electron element energylevel isotope neutron

potassium manganate
(VII) crystals

hucleus proton relative atomic mass relative charge relative mass shell

C1 Knowledge e



& Retrieval

Learn the answers to the questions below then cover the answers column with
a piece of paper and write down as many as you can. Check and repeat.

C1 questions

Answers

What is an atom?

What is an element?

What do we call the change of state when we
heat a liquid?

What do we call the change of state when a
gas cools?

Where are protons and neutrons?

What is the relative mass of a proton?
What is the relative mass of a neutron?
What is the relative mass of an electron?
What is the relative charge of a proton?
What is the relative charge of a neutron?

What is the relative charge of an electron?

How can you find out the number of protens in
an atom?

How can you calculate the numberef neutrons in
an atom?

Why do atoms have no overallcharge?

How many electrons would you place in the first,
second, and third shells?

What is a compound?

Where are all the elements recorded?
What are isotopes?

Describe the structure of the atom.

What is relative mass?

©O 6 666 660 6 366000000000
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smallest part of an element that can exist

substance made of one type of atom
boiling
condensation

in the nucleus

0 (veryssmall)

+1

-1
the atomic number on the Periodic Table

mass number - atomic number

equal numbers of positive protons and negative
electrons

up to 2 in the first shell and up to 8 in the second
and third shells

substance made of more than one type of atom
chemically joined together

on the Periodic Table

atoms of the same element (same number of protons)
with different numbers of neutrons

a dense nucleus of protons and neutrons with
electrons orbiting around

the average mass of all the atoms of an element
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