: Metals react with oxygen to produce metal oxides. The reactions are oxidation reactions because the metals gain oxygen Reduction involves the loss of oxugen. Unreactive
Chem|CO| Cho nges mefals such as gold are found in the Earth as the metal itself buf most metals are found as compounds that require chemical reactions fo extract the mefal Metals less
reactive than carbon can be extracted from their oxides by reduction with carbon
Acids react with some metals fo produce salts and hudrogen (MASH)

StPL: e + 6Hlag — 20309+ M0

Metals Activity Series HT ONLY: metals lose electrons so are oxidised, non mefals SIPL A+ GHY < GO — A 6+ 310
When mefals react with other substances the mefal Verpfioactive U Sl f gain electrons so are reduced (OILRIG), these reactions ' .
atoms form positive ions fon"e). The reactivity of a metal o o #are known as REDOX reactions lonic équoTion example: e DBl — U A0
s related 1o its tendency to For.m positive ions. Mefals can o oo | PRI R — P
' M Magnesium
be arranged in order of their reactivity in a reactivify | g’g /;':E(j;um ey P P
series. The metals potassium, sodum, lithium, caicium, i - - Iy Soluble: salts can be made from neutralising acids by reacting them with solid = =
magnesium, Znc, ron and copper can be pu in order of oo s nsoluble substances, sich as metds, metal oxides, hudroxides or carbonates I Zaw
Th?l}’ YGOCTIVITM from their reactions with water and diute Zb t’egagen o % (meToI - MASH, base - BASHO, carbonate - CASHOCO) & R e
acids. | | S i The solid is added o the acid until no more reacts and the excess solid is \&— e
The non-mefals hydrogen and carbon are offen included in . —— fifered off to produce a solufion of the saif (fitrate) The fitrate is then genfly 1o
the reoohyﬁq series. A more reactive mefal can displace a Pt Platium | L . warmed on a wafer-bath fo evaporate the water !
less reactive metal from a compound Salt solutions can be left in a warm place and crystalised to produce solid salfs j .
0 NANRRR .
BonnoboEROBODRNE Cromples -
e e MASH: Metal + Sulphuric acid  --> metal sulphate + hydrogeny,
< S— BASHO:  Metal hudroxide + Hudrochloric acid --> metal chloride + water
Acids produce hydrogen ions (H* ) in aqueous solutions CASHOCO: Metal carbonate + Nitric acid --> mefal nifrate + water + carbon dioxide,

Aqueous solutions of alkalis contain hydroxide ions
(OH-).

The pH scale, from O to I4, is a measure of the
acidify or alkalinity of a solution, and can be measured
using universal indicator or a pH probe.

In neufralisation reactions befween an acid and an
alkali, hydrogen ions react with hydroxide ions to

produce water I+ OH~ --> HZO

HT ONLY: A strong acid is completely ionised (H) in aqueous solution. Examples of strong acids are hydrochioric, nitric and
sulfuric acids A weak acid is only partially ionised in aqueous solution Examples of weak acids are ethanoic, citric and
carbonic acids. For a given concentration of agueous solufions, the stronger an acid, the lower the pH

x10 increase [H* ]m [H] moldm® xlO decrease [H*]
10° 10! 10?7 10° 10* 10° 10° 107 10* 107 100 10 102 10V 10M

I l ‘ 1 12 13 14
01 101

10¢ 10° 10* 10° 10?7 10' 10°
[0M|moldm

UNiveRsA-
INDICATOR

As the pH decreases by one unit, the
hydrogen ion concentration of the
solution increases by a factor of 0.




Flectrolysis of aluminium oxide (bauxite)

When an ionic compound is melfed or dissolved in water, the ions are free to move about within the liuid veryTeecte RO 1 Metals can be extracted from molfen compounds using
or solution. These liquids and solufions are able fo conduct electricity and are called electrolyfes. ga Borm o, ClECTrOlSIS. Electrolysis is used if the metal is foo reactive fo
Passing an electric current through electrolyfes causes the ions To move To the electrodes. Posifively e ™ be exfracted by reduction with carbon or if the metal reacts
charged ions move to the negative electrode (the cathode), and negatively charged ions move to the Al Aluminum | with carbon Large amounts of energy are used in the
positive electrode (the anode). lons are discharged at the electrodes producing elements. This process is e —f — exiraction process To melt the compounds and fo produce
called electrolysis . A N Nk wemow the electrical curvent
Negative ion e d o LT%" 5™ Aluminum is manufactured by the electrolysis of a molfen
%ﬁ%{;,ﬁ‘: FEGkTE srouoe o e e o " mixture oF_ qlumlmum oxide (bauxite) and cryolite using carbon
e NecaTiv o e rosve orice, orine, U, o e as The posifive electrode (anode) B
Vo Bromide, Br- Bromine, Br , i
lodide, I lodine, | ,

I Q . o : eroln‘e redyges Th_e Tempero’rure af

2 T T ™ |4ELECTRON AT The B, gen. O, which aluminium oxide (bauxite) melts .

St T FORM A ROMINE Nitrate, N0, | Oxygen, 0, — this means the reaction requires -

é@ffa m;”’ less energy = cheaper! A
the metal (ead) is \_’\'@}% PURIFIED ALUMINIUM
produced af the cathode non-metal (bromine) is , , VOLTEN CRYOLITE The araphite

produced af the anode Electrolysis of an aqueous solufion - ionic compound dissalved in WATER (cort?on)pelec -
_ _ EXAMPLE: A solution of | + : * The ions discharged when an aqueous solution is need replacin

HT ODLY: DISCHARGING: Dgrlng elecTrolq&s, af the cat hode a,?riiiiii‘;‘i'f"o"ﬂiﬁ'.ig".inf"' ( i ; ,-Na c ) electrolysed usin% inert electrodes depend on the becousep’rhe gxide
eqative elecTrode), FESIIE] chorged ons {metal) gan electrons wamvenas | ON L pelative veactivit y of the elements involved jons (0%) lose
and so the reactions are reductions. —

At the anode (posifive electrode), negafively charged ions (non-

metal) lose electrons and so the reactions are oxidations

Reactions af electrodes can be represented by half equations:

Examples of half equafions

af the cathde: at The anode:
N+e->N 20 =0, 2¢
Pb2 + 2" — Pb 204 - 0, + Ye

2+ 26 > H,

Examples of half equafions

GOH — 0, + 2H, 0 + e

What will be produced at the What will be produced at the
ANODE? CATHODE?

) ») YES

— — Is the metal less
CI sio:rer:se:tl’) ) reactive than ,—> The_metal
2 : NO hydrogen? e
Br YES (‘ produced.
I Oxygen will NO
The halogen be produced Hydrogen
At ) will be at the as will be
1 produced at Anode. & chieed)
..~ the Anode procueed:
A Halide in :
any element,
fram Gruaup 7

At the negative electrode (cathode), huydrogen is
produced if the metal is more reactive than hydrogen.
At the positive electrode (anode), oxygen is produced
unless the solufion contains halide ions when the halogen
is produced

This happens because in the aqueous solution wafer
molecules break down producing hydrogen ions and
hudroxide ions that are discharged

electrons at the
anode forming
oxygen This then
reacts with the
carbon electrode
producing carbon
dioxide.
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