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Reactions of metals and
metal compoynds

Before starting this unit y
» YOL e 1l ]
: G ol y ) ' ShOUl(/ alre (Idy be f{l")lh(ll with these

O Metals are eleme
they conduct hea?ts that have Particular properties. One is that
Bt & laniats ‘_Ne“~ What other properties do metals share?
€action, atoms join up in different ways.

O We use sym i
g are\;h bols with one or two letters to represent elements.
kol : e symbols for copper and carbon?
en a joi i
Ooms are joined, we combine symbols into formulae. Can

yQU reme_mber what CuSO, stands for? (Hint: It's blue!)

O We Qescrlbe chemical reactions in several ways - word equations
particle equations and symbol equations. |

O If a gas is given off in a reaction, we can test it to see what it is.
Can you remember the tests for hydrogen and carbon dioxide?

O In a neutralisation reaction, an acid is cancelled out. What sort of
chemical neutralises an acid?

You will meet these key ideas as you work through this unit. Have a
quick look now, and at the end of the unit read them through slowly.

O In a chemical reaction reactants are used up, and new products
form. There might be a colour change, or bubbles. Another sign of a
chemical reaction is energy transfer. Flashes, bangs and breaking
glassware suggest that energy is given out!

O In chemical reactions, the atoms become rearranged. This can help
you work out what the products might be. For example, if you heat
copper in a gas jar of oxygen, and a reaction happens, what could
be formed? There are not too many possibilities . . .

O You can use this idea of rearranged atoms to predict what might be
formed in a reaction. Writing symbols and formulae helps.

O Because a chemical reaction is just a rearrangement of the atoms,
the total mass of product is the same as the total mass of reactant.

Mass is conserved in chemical reactions. : .
O Acids react with some metals. A salt is formed in these reactions,

along with hydrogen gas. .
0 Acids also react with metal carbonates and with metal oxides to

form a salt.
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.~ O Why are metals useful?
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Metals are elements - d side of the Hov
Do you remember how elements are orgarta L W B perio ble. P The
Metals are elements on the left-hand si : -« clements ood 0 i
usually shiny, hard and fecl cold to the touch. l “r::llg J : " - h
on the right-hand side of the periodic {able. Non-metals are ‘u: : s

dull, softer and do not feel cold to the touch. _—

b = 3 ' '
[ o | F | Ne IS e Pelis able

! N
‘Ll Be | B C "
Na | Mg AI—T Si ﬂ s | Cl| Ar
‘ e o F% Ga | Ge | As | Se | Br | Kr key
Koy CHEy SCy W ¥ Cr]Mn Fe | Co | NI [Cu | 2n | Ga gt
e — —— — . >

: o . otals non-metais TR Irc
Bl sl v 1z no|mo| tc|ru|mn|pd[Ag]cd|in|Sn|sbfTe] |]Xe | [ e [ ron metas X

Pt |Au |Hg | Tl Pb | Bi | Po | At | Rn

non-metals 5 .
conduct heat well most conduct heat poorly
~ conduct electricity well _ most conduct electricity poorly .
strong not as strong as metals
sy o softer than metals .
very flexible - can be shaped and brittle — may shatter if you hit them

drawn into wires (ductile)
onorous — make a noise like a bell  not sonorous

J hit tl

s
AR

LUl Ao b Aol M T
shiny (though some may tarnish) usually dull in appearance
* high melting and boiling point ~ low melting and boiling point
dense not very dense ‘
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piamond is alsq

jamond is the k; C
d LY hc]r(lcSl ne Ing . 3
yery strong so jt jg used mat SPite of ht‘ing

~sed to g Alerig) i
3 i - now :
Mercury is a metg] o P dril)g and ey i s
Chne n
the only metal that jg . lent. | & tool

a f()rn] of

a4 non-metal
structure makes it
S.

meltip

£ poi <LRH
N tempery, pont which makes it

ure,

at ooy

How do we use me
The properties of me

tals?

tals
S Make
e :
m usefy) in all sorts of
SOrts ways,

Iron is strong and also qui
; t
bridges and buildings. ST

cheap so we use it for

Where do
metals come from?
Most metals are found in the o
: 3 . ¢ ground not as the pure met:
combined in a compound - usually 1} S o
; —usually the oxide % : 3
that contains a metal is called : R -(~(m(k e
an ore. The table shows some ores.
We dig out the ore and then extr:
o anlits i ll}t n extract the metal from it. A chemical
rl:‘ o :.t_ 1e metal from the ore. (You will find out more about
this on page 77.) Metals are extracted from their ores in different ways.
0 Smelting: roast (melt) the ore with carbon. Iron and zinc are
extracted like this.
o0 Electrolysis: pass electricity through the melted ore or a solution of
the ore. Aluminium is extracted by electrolysis.
o Displacement: react the metal ore with a more reactive metal.
Titanium is extracted this way.

sing words from the Language bank:

of heat and electricity while most non-
Metals are found on the left-hand side

ls are found on the right.

1 Copy and complete u
Metals are good

metals are poor conductors.
of the ____ while non-meta

2 Why is rubber neither a metal nor a non-metal? .
o How do the properties make it

3 Working in a group, each F i
tal to useful in this way?
Choosr:la :::: r::tt :semuch as o Where do we find the ore?
i lhoﬂt. the metal: Then build up a database of all
yo:’hc:tnm its propeftles? the information the class found.
o
o How is it used?

Mercury is liquid metal.

Main compound
in ore

haematite iron oxide
Hicblende  zinc suiphide \
malachite copper carbonate

.
Q-
-
. -)‘
-
- ¥
Titanium is light but str
also very expensive
X |
)

s VT

Language bank O

compounds
conductors
diamond
displacement
electrolysis
elements
graphite
mercury
metal
non-metal
ore
periodic table
properties

smelting a

" ——
- —s——ERETTT L ' -
a A :
' « S9°%



e
pearrd
{he L0

O What happens when metals react with acids? patt
Man!
nott

Bubblin
e Zinc reacts with both hydrocy,

acid (left) and sulphuric acjg
(right).

Tl
Zinc, like many other metals, reacts with acids. Do you remember the 1
signs that tell you a chemical reaction is happening? You know the zinc A
is reacting with the acid because: :

¥ 0 you can see bubbles of gas, a new material being formed
o the pieces of zinc become smaller

o the tube gets warm as heat is given out — energy is transferred Thess salts tine procuced in the '
o if you evaporate the liquid left at the end of the reaction, it leaves a reactions.

white solid called a salt, another new material.

What are the products?
Zinc reacts with acid to give off a gas and produce a salt. We can test
the gas to see what it is. This reaction produces hydrogen gas.

Looking at the particles
When zinc reacts with acids the particles are rearranged:

The zinc takes the place of the
hydrogen in the acid to make the
- salt and hydrogen.

The zinc takes the place of the
hydrogen in the acid to make the




X you can see how ney,
,cnrrungc(l in these chye e
the total mass stayg ¢,

rialg ;
re fo,
X rm
cal Feactiong, y:.d When the particles are

Sime .
me, New particles are added, so

patterns in the reactj
Many other metals reqq g

pot react with acidg With acids like i, '
o, CINC 0es l‘u‘ .
i some met

11

The metals all react s
magnesium bubl;lc :rl:gll]}u'y et Reactive metals ke calcium and
“z Quite violently, Other metals like ;lnc 3 :lm
an

jron bubble awa .
: y steadily. Metals that are Jess
not react with dilute acids. ss reactive than copper do

als do

We can writ ner: ion
¢ a general equation for the reaction of metals with acids:
metal + acid — salt + hydrogen ;

If a metal reacts with acid, this equation shows how it reacts.

A reactivity pattern
Some metals react more violently with acids than others. If we look at

how metals react, we can list them in order of reactivity. We call this
list the reactivity series or activity series. It is shown opposite.

d complete using words from the Language bank:

etals react with dilute acids like and
vdrogen gas are formed. The most

5

LA
metals react

L metal reacting with an acid.

Reaction
s of metals and metal compounds

If a metal is below hydrogen it
will not react with dilute acids.

Language bank

activity series

general equation
hydrochloric acid
hydrogen
reactive
reactivity series
salt

sulphuric acid




cids

nd a fet's
Metal carbona e magne:
carbonate requ )
? jth sulphuric acid, |
O How do acids react with metal carbonates {Wllle temperature ' |
rises.
|. More bubbling reactions hydrogen gas and a salt. Nam/
| You know that metals react with acids to make ]|‘ »n produces carbon ‘he fi
Metal carbonates also react with acids. This reactic I'he
dioxide gas, a salt and water., g The &
. . i T su
You can tell a reaction is happening because: ﬂ o ;‘
O a gas is formed — a new material is transferred 4 )
O the tube gets warm as heat is given out — energy 18 '1" 1.1 i e . onl
5 4 . » reaction, -
O if you evaporate the liquid left at the end of the reactic el . Thit
a salt — another new material. “
Here is a word equation for the reaction: se
|

i i arbon dioxide + water
‘ , magnesium carbonate + hydrochloric acid — magnesium chloride + ¢

We can write this general equation:
metal carbonate + acid — salt + carbon dioxide + water
Looking at the particles

Looking at the particles can help us work out what rearrangements are
going on in the reaction. The table shows some particle pictures.

P R AN

| [Substance | particie picture

MgCO;

Acid rain is gradually destroying
many ancient buildings made of
limestone.

Sulphuric acid

hydrogen




t take .

Naming salts

Magnesium takes the place of

hydrogen in the acid to form the
The acid you use gives the g salt magnesium sulphate. The
o sulphuric acid m mlpl::?; Part of the salt's name: ﬁj’,’,‘,’,’;’,’,";ﬁoﬁf‘;‘ sp"f,s 1 e
& ide, and loses an
o hydrochloric acig makes chlorig oxygen. Hydrogen joins with this
o nitric acid makes mtrates oxygen to make water.

This reaction forms the s sodium nitrag
€

If we used calcium carbonate instead, the salt would be calcium
nitrate. Carbon dioxide and water are also produced as before.

and complete using words from the Language bank:
- with ____ to producea salt, ___ and water. Wh:n
the rises, showing that energy is transferred.

eral ﬁliat'on showing how an acid reacts with 3 L
acn b caon do
BUIBEEE T S RT3 1 o etal carbonates
Bp— ~ nitrate
sulphate

temperature



O What evidence is there of a chem!
and metal oxides?

{ Another acid reaction  with sulphuri€

N Copper oxide is a black powder. It reacts W

| copper sulphate (a salt) and water. e
r sulphate + W

sulphuric acid + copper oxide — coppe

‘ You can tell a reaction is

' happening because:

| O the colour changes

O if you evaporate the blue

solution you get crystals of
copper sulphate, a new
material

O the tube gets warm as heat is
given out - energy is
transferred.

There are no bubbles this time

M copper
because no gas is produced. vory

oxide
Acids react with many metal
oxides to make a salt and water. / -
Here is the general equation for 15 S
‘ the reaction: R
' metal oxide + acid — salt + water

f Back to bases
A metal oxide is a base. Bases are substances that make a salt and water

when they react with an acid. A soluble base is called an alkali. You
have studied neutralisation reactions between alkalis and acids.

Looking at the particles

You can see how the particles are rearranged in this reaction:

copper oxide + sulphuric acid — copper sulphate + water
w0 + HS0, — CuSO, + K,

The particles in copper oxide and sulphuric acid rearra
copper sulphate and water in this neutralisation mactl:r? ¢ réinsaboms g Make

: 2, ) N
v
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Reacti
Jons of metals and metal compounds

o The metal in the oxid
de

o The acid gives the Rives the

t‘nd' rlrst - .
Ing of the part of the salt's name.

Name.

copper oxide
sulphuric acid Other
product

copper oxide h
ydr : .y
copper oxide nim:Chlornc acld —, copper 1o e
acid coppe r
X CoP::er e water
T nitrate
water

Remember
g “Ci(:';ﬁdn:utll;(alisation and pH
ey an alkali reac
St nckd 36 TR ! react, they neutralise e
S i s 7 and the pH of the ',|k,liili“;t‘:1 other. The pH of
; : alkali is 14. At the end, the

We can monitor th
e pH of a ne
connected to a data logg, g i L
| iy ‘ ‘ sing g
so the pH is falling - In this reaction acid is l*t'il\gu““p:l pm::
. s being added to alkali,

25 50
. volume of alkali added (cm”)

| AT

If alkali is added to acid, the pH rises
instead.

s from the Language bank:

1 Copy and complete using word
producing a____ and water. The

An acid reacts witha ———
nce that this is @ ———*

Language bank

chemical reaction

_____isanew material, evide
2 Write the general equation for a reaction between an acid and a
metal “’ data logg'er
equation for the reaction of zinc oxide with: metal oxide
neutralisation
pH

| symbol
S.Wdhl“'m! b sulphuric acid ¢ nitric acid.
S e salt
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What exactly is %
You
Remembﬁ hig
Bases inclyqg us
O What js a salt? metal oxides a:;"’"la
~ ik on rh;.,_ st
; hite stuff you P~ hydroxides
W b hink of the white St -hloride. es, rd
say ‘salt’ you probably think 0 ;odium €h lkali i
P S ’ alt or SO¢ An a allsasolu
(_lnP.\. But that is just one salt, called common 4 g iy
Fhere are many others.
Salts are made in all these reactions:

metal + acid — salt + hydrogen
base + acid —» salt + water
metal carbonate + acid — salt + carbon dioxide + water
al:

| : onlaced by a met
l'hink of a salt as an ac id with its hydrogen ”pld“d by ¢ .
These piles of sodium Chigy;

i - e ¢ scid
—— potassium chloride acted :
| - £rom l,),dpwﬁ/d e have been extracteq from mf:;:

p

O

form these salts

these acids

HQ@
hydrochloric acid

9.9
Q'@

sulphuric acid

What would we do without salts?
want to reduce their
sodium intake. Sea salt

contains sodium iodide
among other salts,

A
»
o

Common salt (table salt) is sodium chloride. As
well as making food tasty, sodium chloride is a
major part of the world’s oceans. In your body

sodium chloride and other salts are kept in

balance so your cells
work properly.

Eating too much salt is
bad for your health. Low
sodium salt contains
potassium chloride
instead of sodium
chloride for people who

Plaster of Paris is used to
set a broken arm. It is
made from magnesium
sulphate,

Ifyou have greenfly on your prize plants you Mg
Spray them with greenfly killer containing coPP®

Sulphate,
R d
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Reacti
actions of metals and metal compounds

. you know that gy, u:ig':ic
igher than 7 Ay ¢

hl-gthc pH o:' e SOdu ' 7

us a M’lu“()n, liop hag bl - An alkali has a pH

rsal indicator tells

‘. l-'ni\'e

weakly alkaline

Litmus is another indicator
alkaline, but not how .

S It tells whether
acidic or alk

a solution is acidic or

aline,

Using universal indicator o ch
On page 63 you saw how we can use o
neutralisation reaction. -t
paper instead.

K neutralisation
a data logger to follow a

Anothe .
€r method is to use universal indicator

If you add alkali to acid bit by bit, you can test the pH after each
- <

addition to check whether it is neutral vet

™
& glass rod———=

glass rod —

i

alkali ——=

acld—g .
test pH of solution by dropping some

add alkali to acid a little at a time onto universal indicator paper

g words from the Language bank:
acid a____ reaction happens. When
H 7. You can check this with

1 Copy and complete usin

When you add an alkali to an
it is complete the pH will be p

2 a What is a salt?
b Give one way of making a salt. d
3 With an adult's permission: look through the labels on food an
medicines at home. List all the salts that you find.

: used for.
4 Find out what these R ¢ calcium phosphate

aifon sulphate b siver 17

Language bank

4
o
N

strongly alkaline B

Remember

Acids and alkalis €an be

cortosive, harmful or

irritant. Be careful with

them and always
wear goggles.

When the solution is neutralised
you can evaporate off the water to
leave the salt behind.

acid
alkali
base
neutralisation
pH
salt
universal indicator




Checkpoint

magnesium with hydrochloric acig P a
a ¢ :
- acid
1 Evidence of a chemical reaction S i e .
¢ calcium with nitric acid
d iron with sulphuric acid
Befor
idea:
I bol equations ' . '
l v . [slyc':t is the general equation for an acig rea% i
I ﬁrn,'VU‘.l(_( G0 NORE Fl‘mfg With " meta] Curh()nalc: P
rbonate —» salt + carbon dioxide 4 y
! . This word wall shows some signs that a acid + m etal ca . | 3 |
} chemical reaction is happening. Which of them Copy and complete these symbol equations, g
are evidence of energy being transferred in the a CuCO; + 2HCI — CuCl; + +H0
reaction? b MgCOs + H.S04 — +CO, + Hy0 .
J ~ 1 “
2 Working it out ¢ FeCOs + — FeSO;4 ZX:(())_: == X
Look at these word equations. Copy and e i - ;
complete them. For each one, you can rearrange e + 2HNO; — Ca(NOs): + €O, + Hy

the reactants to work out what the products are.
5 It's your choice
Copy and complete the following sentences,

choosing the correct words.

a magnesium + oxygen —
b sodium carbonate + iron chloride —
¢ iron + sulphur —

d zinc + copper sulphate — A metal oxide reacts to neutralise an acid / a

base / a salt.
3 Word equations The metal oxide is acting as an acid / a base /
Here is the general equation for an acid reacting i
with a metal:

The products of the reaction are a salt and
metal + acid — salt + hydrogen carbon dioxide / hydrogen / water.
Write word equations for the reactions at the top
of the next column. 6 Missing materials

Copy and complete the table below.

[ mescais L oed [ Other product/s formed
magnesium nitric acid hydrogen

zinc sulphate

zinc oxide e sulphuric acid




Patiems of reactiyity

Before starting this ,n:
; unit,
ideas from earlier wo, . You shoulq already be fam

3 € familiar with these

0 Acids react with
; SOme m
A salt is formed i etals, Mmetal Carbonates and
: and metal oxides.

: N these ¢

you write a word €actions, a| i
e - » 4l0Ng with

carbonate and h Quation for the reacti ottier prodiicts. Can
Ydrochloric acid? 'on between magnesium

0 Many metals rea wi
ct 0
Ith Xygen in the air to form the metal oxid
oxide.

You will meet these :
quick look now, andk:ty t;deas as you work thr ough this unit. Have a
€ end of the unit read them throuéh slowly.

O Some metals react wi
ith o TR

500 @S you put the meta)lq:)guin' very readily. The reaction starts as
metals to make them react b ;" the air. You have to heat other
react with oxygen at all Th;ey Zta;her:? ar: ot

'. shiny forever.

O Metals can also react with water — some in spectacular fashion
others much more slowly. :

O This difference in speed of reaction is called reactivity. A metal
that re.acts readily, such as potassium, is a reactive metal. One that
doesn't react at all, such as gold, is unreactive.

© We can compare how readily different metals react with oxygen.
Then we can write a list of the metals in order of reactivity. A list

like this is called a reactivity series.
0 The reactivity series of metals reacting with water and with oxygen
is the same as the series of metals reacting with acid.
© We use metals in different ways according to how reactive they are.
~ For example, using caesium to make knives and forks would make
~an explosive dinner party! We need a metal that won't react with
8 ~ air, water or dilute acids for long-lasting cutle_ry. :
%.we can _glso predict how a particular metal might react by Iook‘mg
atits place in the reactivity series. If magnesium bubtgles fast in
hydroc g;,f_aii.\and we know that zinc I less reactive, we might
expect zinc to react but not to bubble quite soffaSt.ther o
© A metal may react with the solution of a salt of another, les; :
reactive metal. It takes the of the less reactive metal in the
ac . 7 &
compound. This i ‘ e

S ——

¥
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Dull or shiny?

O Why do metals tarnish?

This gold necklace is about 2000
vears old, but it looks almost
new. The copper coin is the same
age but it is no longer shiny like
the new coins. It has become dull
and tarnished. The metal has
reacted with moisture and

oxygen in the air over the years.
Do you remember the properties

Meet some soft reactive metals of metals?
Lithium, sodium and potassium are a group of elements on the far left
of the periodic table. These metals do not behave as you might expect.

|
They conduct heat and electricity very well, N
ithium

but they have some very different

properties:

O They are very reactive - you cannot
leave them out without them reacting.

© They become dull and tarnish very
quickly in air.

© They are not hard or tough - it is
easy to cut them with a knife.

. sodium

These pieces of lithium, sodium and
potassium have just been cut with a
sharp knife. They are so reactive that
the freshly cut surfaces are soon
becoming dull. This is because the
metals react with oxygen and

@ moisture in the air.

potassium
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uess wha*? E‘;
Lithium metal has such a S |
} low density that it floats on " ]
: I 2
|

“opper tarnishes to this green colour, but it does not corrode away like iron.

Language bank O

i m the Language bank:

1 Copy and complete using words fro : guag e S ithe |
Metals react with air in different ways. It is the in air along dull |
with moisture that cause€ Gt — moisture

2 What does tarnishing mean? oxygen

: : i tive
» reacts with air and moisture? reac

3 What is formed when iron et )

4 Why is lithium s shiny

tarnished

:

5 ll
Unf(‘:l('l.' 1
water @—l




Metals and water

O How do metals react with water? ith water
O Is the order of reactivity of metals wit
{ with acids?

How do metals react with water? :

A gold ring does not react with water, even if '”w
Wwater is very hot. But some metals do react with
water. Here is a general equation:

metal + water — metal hydroxide + hydrogen

P " »water The
‘ he metal replaces a hydrogen in the water. Th
| metal hydroxide and hydrogen are formed.

The metal caesium reacts So quickly with water that it
| explodes, shattering the container. Caesium is an
extremely reactive metal.

the same

as thal

Looking at potassium, sodium and lithium with water

Potassium reacts so violently it
x bursts into flames, burning the
f hydrogen that is formed.

Il

l Testing the products
You can collect the gas and test for hydrogen using

the squeaky pop test. The water in the trough is
alkaline. The metal hydroxide makes it alk
you can see in the diagram opposite

aline, as

Sodium reacts less vigorously without
the hydrogen burning, but it gives
out so much heat that it melts.

Lithium fizzes gently and skates
around on the surface of the water.

squeaky pop
hydrogen——___

lithium —

floating )i

water ——__

@ ifyoudip ' paperin
the wate: 'nmsp\lw



J su‘h tly sloer

cal‘ium aeR) ls no Patterns of reactivi
ive as potOSSI:"a"s activity
ium, or lithium, "
gently in wate,
Magnesium (right) K
reacts very slowly,
showing a few bubbjeg
on its surface after q
couple of hours. jt's
faster using hot water,

Back to the reactivi
s
On page 59 we listed mettyals ;ﬂes

0
acids. We can also make a !‘Oact'r("er of .how quickly they react with
IVity series based on how quickly metals

C9pper and unreactive metals like
silver do not react at al! with water.

react with water, as sh
own on the right. . This is why we can use them in
contact with watery liguids.

The two lists are the same, Th;
e. This is bec
acid or water, it takes the place 0; hydaruogsZ: % hansil o EER

e lis simplified diagram shows how calcium takes the place of hydrogen.

mplete using words from the Language bank:
with __ to form the metal hydroxide and
donot.Wecanwritea____bv Language bank
y metals react with water.

e to show thata;hemical reaction takes | ;l:::,ngt: ¥
- metal
7 ~ metal hydroxide
 ocommends that the metal is kept et
by ~ reactivity series
or the reaction of calcium with  unreactive
N vdroideis CaOH2) water

e B LIS —




tals When something
s a N
O Can we make predictions about the reactions of me reacts W"ﬂ‘ 0Xygen
with oxygen? an oxide is formed.
‘ The reaction is
called oxidation

> seium (),\idl'.
You have : : . ake magnesilt
u have probably seen magnesium burning to make mas Sl
The s : y o in alk
I'he metal reacts with oxygen as it burns. You can burn it s
2 as jar with oxygel

from

because there is oxygen in air, or you can fill a g
a cylinder and burn it in pure oxvgen.

Magnesium burns well in air (left) to form magnesium oxide. It will burn with an
even brighter flame in pure oxygen (right). Warning: do not look directly at
burning magnesium as it can hurt your eyes.

Here is a word equation for the reaction:
magnesium + oxygen — magnesium oxide

A general equation for the reaction of a metal with oxygen is:

metal + oxygen — metal oxide

Iron reacts with
oxygen to form
iron oxide. This
is the reaction
that happens in
sparklers.

You can tell a reaction is happening because:

O a new material is formed that is
different from the metal

O heat and light energy are given
out — energy is transferred in

chemical reactions.

If you weighed the metal before

and after the reaction, you would

find that its mass increased as it Magnesium oxide contajns
reacted with oxygen. magnesium and oxygen q e

Cw v T ——



T e =
m’v *‘AQ
‘ﬁ‘.., x a
Remember th *“‘ ": —
page 71 lists the | e reactivit s
Mety|y erj
to predict hoyw *81n o es
Cach Crin
tassit Netal v, the
pe um, \”(hlun ang Uy react , Feac tivity Series. W
magnesium, and ¢, li thiy ’ Wit 1 OXygen. W € can use this
Pp ' eact ¢ would expect

10
o re \1nlu|ll\ than
€act slow ly.

Even a tiny amount of sojy,

violently in oxygen. Sodium oxide
formed. ey

Ourns Copper }
"PPEr burns with a green flame to
Copper oxide. It reacts much

more slowly than sodium.

fl? rm

More about reactivity

You can think of reactivi
B s o f r'idt“\ Iy as a drive to react with other things.
1 © 4 er
nicals ‘want’ to be as stable as possible. Gold is already

stable as it is.
é é For others such as potassium, they are more stable if they
react and combine with other substances

More about oxides

If you put a metal oxide such as sodium oxide into water, the solution is
alkaline. You can see this if you test the pH using universal indicator.
On the other hand, solutions of non-metal oxides are usually acidic.

1 Copy and complete using words from the Language bank:
Metals react with oxygen to form a metal . Some metals burn
brightly while others react more slowly, depending on their
A reaction with oxygen to form an oxide is called an
2 Write each beginning with its correct ending.
Metal oxides tend to be . aciC!lc.
Non-metal oxides tend to be - baSlF- :
3 The order of reactivity of metals with acids and with oxygen is the

same. Give examples that show this.
Qm\\m‘d equations for the oxidatio
ages

reaction.

n reactions shown on these two

\ ".. ‘.f
e
I
\ ]
| %,*
| B
\|
1|
. '-“
e
unlike flaky iron i 2.?
aluminium oxide forms a | B
coating on the metal This |1 } - '
protects it from further ' ;,‘. 4
reactions. This makes ", B
aluminium very useful I
because it does not corrode | B
as quickly as it would | BN
without this oxide Jayer 1 B

sodium oxide & =

damp Ul paper

— s
e —— T W RN PR N &

Burning sodium produces

sodium oxide. If you touch this i
with damp Ul paper, you can see

that it forms an alkaline solution. \

Language bank O |

acidic
alkaline
oxidation
oxide
oxygen
pH
reactivity




O Can metals displace each other?

> suly
l It’s a knock-out jepending on
l You have seen how we list metals in order of reactivity ¢ [ie another Al
" re IS €
, how quickly they react with acid, water or oxygen. There We
i way of Comparing the reactivity of different metals. col
; , reactive metal will al
If you have a compound of a metal, then a more reactive @ see this if ;
j ‘ou can ¢ <
knock out or displace this metal from its compound. You ¢a tal to it Tl
» reactive mets .
you have a solution of a metal salt and add a more reactive ulphate
The pic : opper sulphate D
. l'he picture shows an example, adding magnesium to cOpj Ro'sn
| nesium displaces
! : g + copper Mag , Dper
[ "’5”'95“1"‘ + coppersulphate — magnesium sulphate from copper suiphate.
| Magnesium sulphate sojys
more reactive compound magnesium is fgrmed, which is cOIOuL;faon 1
metal in solution displaces copper €ss. .

Copper is deposited on the
magnesium and falls to the
bottom of the tube.

, Copper is less reactive than
, magnesium, zinc and iron. But ‘
copper will displace silver from
| silver nitrate solution. The picture
shows silver forming on the
copper wire. The solution is
turning blue as the copper salt is
formed.

Copper is more reactive than
silver, so copper displaces silver
from silver nitrate solution.

Salt solution | magnesium zinc iron lcopper
sulphate sulphate sulphate \ sulphate

Metal added

magnesium iron deposited, copper deposited,
green solution

/ blue solution l
loses its colour loses its colour

no reaction iron deposited, copper deposited,

x green solution / blue solution /
loses its colour loses its colour

no reaction no reaction copper deposited,
x blue solution /

loses its colour _

copper ’r no reaction v

AN SR di




me dis
?l:: table sh?,l:: ::'e Teact;
other metal SUIDhm:% lr’“l’Dens ifo o~
reactive meta] R "3- The You agq Some py,
" ©

/4

hat the met 5 o Actiye IS to solutions
g al youy gy, add; ound, jp yp Ml displaceg e
sulphate. dding ; ] €re is ng o
(&

action, this shows

= ICsg reacti
AClive thanp e metal in the

A model for g lac
We can explain v, at is :ment
20ing o

m in > i
comparing thep, With somert.« 0 in digp],
amodel or an analog,, clh'"g e

Ceme

o wia N reactions by

call thig ¢
St happcmn sort of explanation
8

%
Sulphate *

Think of reactive metals
joined to better thay, lesis‘
the sulphate better th;,,, copper

compound. This leayes the bt

+

as being .

& able to hold onte things they are
etals c; : ,
: u. S can. Magnesium holds onto
* it displaces the copper in the
Copper all on its own

reactive m

The pull of the reactive magnesium is greater than the pull of the copper so
magnesium wins and displaces copper.

1 Copy and complete using words from the Language bank:
A metal will a less metal from its compound.
 Itis as if the more ____ metal has a greater pull so holds

 onto the compound better.

tisan analogy?

e that you have a frien
reactions. Explain
~lacement reactions.

. +ions shown on these two pages and write word

2 _  sns for them.

d who has missed a lesson on
to your friend what you know so

Patterns of reactivity

he thermit reaction

ired pelween segtions of H
x to o [}‘,E"Y‘ up .

Language bank

analogy
compound
displace
~ displacement

model
reactive
reactivity
replace '-

thermit reaction \
A o —————
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O How does the

esa
activity series relate to US
of metals?

The best metal for the job

Have You ever thought why knives and
forks are made of steel (iron), or
silver? Can vou imagine what it
would be like if they were m
a met

ade of
al like sodium, which reacts
violently with water: Life would
certainly be interesting. And why
do people have gold teeth rather
than magnesium teeths
Different metals have their own physical
and chemical properties which make them J
good for certain jobs. These properties depend on their reactivity. :
Sodium is too reactive for everyday use, but gold is a very unreactive
metal and does not react with saliva or food.

N - . s neine parts
Aluminium or steel are good materials for car bodies and engine par
because the properties of the metals are well suited to the job. They can
be shaped easily, they are strong and they are not too reactive,

Extracting metals

How we find a metal in the ground, and the method we use to extract it

from its ore, is linked to its reactivity.

Unreactive metals like gold and silver are found in the ground native
(as the metal element rather than reacted in a compound). But reactive
metals quickly combine with materials in the ground to form

compounds which we call ores.

If you were very lucky you might find pure gold in the This o
ground or on a river bed. ore contains jr,

extract the jron,

Remember
A property describes how
the material behayes.

* Physical properties are
things like hardness,
strength, density and

ductility.

* Chemical properties are
how it reacts, such as its
reactivity with oxygen,

acids and water,

on oxide. We need a reaction to

o We d
oToe
with

o For»
neetd
pro¢
me!

exp




o We don't need 5
. Chemije
0 1‘0 extract more Pt .al Caction ¢, .
with carbon. T, carh ¢ Metalg |y e o L E0ld or silver

e D
For ve e is nc or ir e
Ie) TV reactiye Splaces the metq) on we heat the ore

Mmety)
iy S that 4pe
Pass electry Lare More Feactive th
an carbon, we
ct the metal. The

City ¢
process is calleq elect:;lhl:ough the ore to
melted or diSS()lved Vsis, El@cll‘i Sty
2V is used t
out the metal. ¢ l: &sip\lfi'rl)he

or.
expensive procegs ¢ and sep,

m Extracled by
potassium

cal ener
arate

: electrolys;
Ay S
calcium electrolysjs more reactive than
mslum i carbon so carbon
i 'electm&'s can't be used to
“alum rolys; extract th
bor) s ese metals
c
zin Smelting with carpon
iron smelting wi less reactive than
th carbon carbon i
lead — . ; so carbon will
. ) ng with carbon displace these metals
(hy rogen from their ores
r - Sometimes found native,
; ‘Sometimes as an ore which less reactive than
. can be extracted with hithot hydrogen so these
mr found native metals do not react
. R ' with dilute acids or
ﬂ - found native water

1 Copy and complete using words from the Language bank:

Very reactive metals are held in their so strongly that we need
to use electrical energy to separate them out. We call this process
_ Less reactive metals can be extracted by heating with carbon

the metal from its ore. This process is called
in the ground and rivers.

~ which
~ Very unreactive metals are found
\lur inium is quite a reactive metal.
‘easy or hard to extract from its ore?
or less reactive than iron?
»d before or after iron?
‘ iron and lead in the reactivity series. Predict what

act tin from its ore.
' connection between the reactivity of a metal,
§ how it is extracted from ts ore-

d for? When and what was the

Patterns of reactivity

Language bank O—

chemical property
compounds
displaces
electrolysis
extract
extraction
native
ores
physical property
property
reactivity series
smelting

T

m






