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AQA GCSE Chemistry (Combined Science) Unit 4: Chemical Changes Knowledge Organiser

The Reactivity Series
Here's 3 mnemanic o help you ear the order
purple (potazsum)
stime (sotium)
an alcum)
make (magacsiom)
2 aluminium)
careles (carbon)
aebra (ane)
insane (ior)

y i)

tearing (a0
how (hyrogen)
cames coppe)

hydrogen —»

Siver

ot
platinum

surprise (slver)
gorilas (gold)

The reactivty seres i  league table for metals. The mare reactive metals
are near the top of the table with the least reactve near the bottom.
In chemical reactions, 3 more. reactive metal will displace 3 lss
rescive metsl

Reactions of Metals with Water
Metals, when reacted with water, produce a metal hydroxide and
hydrogen.

hium + water —s- chium hydroxide + hydrogen

21+ 2,0 = 210K + H,

The more reactive  metal i, the fster the reacion
Reactions of Metals with Dilute Acid

Metals, when reacted with acids, roducea salt and hycrogen.
Sodium + hydrochioric acid —e sodium chiride + hyrogen

2Na + 2HCl > 2N+ Hy

Metals that are below hydrogen in the reactiviy series do natreact with
diute acds.

Reactions of Acids

The general formata fo the reaction between an acid and & metal i

acid + metal — salt + hydrogen

For example hydroshloric aid + sodium —- sodium choride + bydrogen

2HCL+ 2Na —> 2aC+ Hy

When an acid reacts with an allal, a neutralisation reaction takes place

and a salt and water are produced.
The general formala orthis kin of rescion i 3 oo

acd + alkali — salt + water

ydrocloic seid + sodium hydrosde — sodium chloid + vater
HOL+ NaD# —a NaCl + 0

Naming Salts

Reactions with Carbonates
The generalformula for the reaction between an acid and a carbonate s
acid + carbonate — salt + water + carbon dioxde

hydrochlorc acid + calcium carbonte —s- calcum chioride + water
+ carbon dioxide

pH Scale

—

In squeous solutions, acids produce H- ons and alkli produce OF ons.

Neutralsoutions are pHY and are neithr acids or alkals

The frst part comes from the e Uved

Salt Produced

For example, in neutalsation resctons, hydrogen ions from an acid

metal in the metal carbonate,

ovide o hydronde. The second chloride

Tydrochloric

Feactwith hydroxide ions from an allal o produce wter

part of the name comes from the

b oW —e WO

acid that was used to make it alfuric alfte

Making Soluble Salts

For example,sodium chlride

Redox Reactions (Higher Tier Only)

When metals react with acids, they undergo a redox reacton. A redox
reaction occars when both axidation and.reduction take place &t the

same time.
For example:
24 G Ca

The ionic equation can be urther split into two half equations.
Gt 26

Oidtion i oss of elecrons.

22—

Reduction is gaining of electrons.

Reactions with Bases

The general forml fo the rescion between an acid and  metal oxide 5.

acid + metal axide — salt + water
sulfuric acid + copper oxide —- copper sufate + water
HiS0, + CU0 — CuSO + H:0

1 Make a saturated
solution by string
copper axide into
the sulfuric cid
until no more

2.Fiterthesoluton
o remove the
excesscopper
avde sold

willdssalve,

3. alf il  besker
with water and set.

4. Ad some of the

solution o the

thisover a Bunsen evaporating basin

burnerto heat the, and heatuntil.
water. Place n crystals begin
evaporating dish on toform,

topof the beaker,
Remove the
erysalswith
spatula and pat

5. Once cooled, pour
the remsining
liguidintoa
erystalising dish
andleave to cool

dry btueen
paper towels.

for 24 hours.
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Strong and Weak Acids (Higher Tier Only) [ The Process of Electrolysis Electrolysis of Aqueous Solutions Electrolysis of Molten Tonic Compounds ~
4 strong acid completely disociates in  slutin. | Elctrolyss s th splitting wp o an ionic substance Lead Bromide

For example: HCl — H + CI- using electrcity Lead bromide i an ionic substance.Tonic substances,
Hydrochloric acid s abl to completly dissociate n [ on stting up an electrica icut for elctrolysis, two when solid, are not able to condct elctricty. When

salution t form hydrogen and chloride fons. eectrodesare requied 0 be laced n he lctrolyte. malien o in solation, the ion are fre to move and
Examples of sirong acds inclue nitric acid (4Ny) | e eecrodes are conduting rods. One f the ods areabl o cary  charge

and slfurc scd (450.) isconnected (0 the posiive terminal and the oher o The positive lesd ions sre stracted toward. the
the negativ teminal. negative cathode st the same time sz the negative
The lectrodes ae inet (i means they d ot resct bromide ons s stracte toward the positive anode.
in the escion) and ae ofen made from grapite

orpltinum —

Wk acidsin comparison only partially dissociae

For oample acic acid partially dissocates o form

ydrogen and actae on.

CH,CO0H = CHyCO0"+

During the process of electrolysis, opposites attract. | Gases may be given off or metals deposited at the

‘The double arrow symbol indicates that the reaction | The positively charged ions will be attracted toward | eectrodes. This is dependent on the reactivity of the

s reversible. Both the forward and reverse reaction | yne negative electrode. The negatively charged 0n5 | etements involved.

ceur at the same time and th et e 895 | i e stracid s h postie e, o e et g

1o completion. ‘When ions reach the electrodes, the charges are lost | reactivity series, then hydrogen will be pr ed at
and they become elements the nagatvecathode. A e positive anode, nicively
Th postive elsctrode s caled the e chargsd o lose clectron. Ths s calld oxidaton
The negative eectrode i called the cathode. and you say that the ions have been oxidised. -

o or-

Oxidation is the lossof electrons and edctionis the
gaining of electrons. OIL RIG (Higher Tier Only).

W represent what is happening at the elctroces by
using ha equations (Higher Tier Only)

Using Electrolysis to Extract Metals
Metals are exracted by elctrolsis i the metal in
auestion racts wih carbon r i i 100 reactive 10
be extracted by reduction with carbon. During the
estracion proces, arge quantites of energy are used [ The lead. {ons are atracted towards the negative
o melt the compounds. eectrode. When the leafons (Pb) rech the athode,
Aluminium s manufactured by the process of | 21 (0 gains two dlectrons and becomes a reutral
ecrolyss, Aluminum oxide hus o high. meling | - We sy tha th ead ions havebeen reduced.
point and melting i would use large amounts of [ Pb + 26— b

energy. This would incresse the cost of the process, | The bromide ions are atracted towards the postive
therfore moltencryolit s addec 9 aluminium oxide | lectrode. When the bromide ions (er) react the
1o lower the melting point and thus reduce the cost. | anode, each ion loses one slectron o become a
neutral atom. Tuo bromine atoms are then sble to
bon tgether o form the covalent mlecule Br.
e 20




