GRAYS TUITION CENTRE - Online Tutoring

WEEK: 16
Week Beginning: (6/07/20)
Subject: SCIENCE
Year: 7

Lesson Objective:

e Reactivity series.

e Reaction of metals with acids.
Keywords/ Concepts

e Extraction

e Ores

e Acid
Class Questions

Homework
e Any worksheets that are not completed in lesson.

Additional Notes
e Answers to homework week 15 can be found below.
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Answers

Pages 113-114 — Acids and Alkalis

Q1

Apple — acid
Orange — acid
Lemonade — acid
Bleach — alkali
Water — neutral

Washing powder — alkali
pH Scale

7]8]9]

IO|II’I2‘
v)
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i} i)

i)

iv)

pH

Useful Substance | °)

Colour with
Universal
Indicator

Acid, Alkaline
or Neutral

a) Hydrochloric
acid in stomach pH1

red

strong acid

b) Rain water pH()

yellow

weak acid

©) Sodium hydroxide | pH13

purple

strong alkali

d) Tap water PH 7

green

neutral

e) Washing up liquid pH8

blue

weak alkali

Q4 a)i) E.g litmus
i) E.g. red {answer will depend on answer to a)i))
iii) E.g. blue (answer will depend on answer to a)i))

k) Universal indicator gives you the strength/pH of

Q5 a)

the acid or alkali.

Take a small sample of the acid and alkali and

test them separately with a few drops of the

indicator.
b) 1) acidic
ii) green

Pages 115-117 — Neutralisation Reactions

Q1 a)

neutralisation
by pH7

©) i) Sodium hydroxide + sulfuric acid — sodium

sulfate + water

i) Sodium hydroxide + nitric acid — sodium nitrate

+ water

iii) Calcium hydroxide + hydrochloric acid —
calcium chloride + water
iv) Calcium hydroxide + sulfuric acid — calcium

sulfate + water

Salts are prepared by the neutralisation of an
acid/alkali and an acid/alkali. This also gives
water. To make sure the acid and alkalj are
added in the right amounts an indicator is
used to test the solution. Universal indicator
is a good indicator to use. It goes greenina
neutral solution. The type of acid used will

i) A solution in whj

E.g. wear €ye prOtecﬁo\

: n.
sodium chloride
potassium chloridea

Wa rIro p e lEaVII g
t fl’ m the SOIU"On IS ey;

‘e a Oraty d,

bel | 'd a more Co cer tlatEd Salt SOIUQIOJI

chno more
dissolved. salt can be

smaller, bigger
E.g. heat the sat s
burner until all th
evaporated. / Lea
room,

olution using the Bynsen
€ water from the solution has
ve the salt solution in 3 warmer

Pages 118-119 — Reactivity Serjeg and Meta]

Q1
Q2 a)

Extraction
potassium, magnesium, alumini
copper
lead — reduced by carbon
potassium — electrolysis
gold — very unreactive, found on its own
magnesium — electrolysis
E.g. lead can be extracted using carbon because
it is less reactive than carbon. Gold is much less
reactive than carbon — it is an unreactive metal
and doesn't need to be extracted. Magnesium
and potassium are more reactive than carbon, so
they can't be extracted by reduction with carbon
— electrolysis is used instead.

C :

Rocks containing different metals and metal
compounds (usually metal oxides).

carbon + iron axide — iron + carbon dioxide
Aluminium is higher than carbon in the reactivity
series / Is more reactive than carbon.
electrolysis 3

um, zinc, iron,

Pages 120-123 — Reactions of Metals with Acids
Q1

LINJOJR] I
E

A | D JATC]

|

D
Pl
o

s[STALTI

The mystery word is reaction.

give a particular salt. For example sulfuric acid
will give a sulfate, hydrochloric acid will givea
chloride and nitric acid will give a nitrate. All
these are types of salts.

If a pure sample of salt is to be produced, then
the right amounts of acid and alkali must be
used. The right amounts will have been mixed
when the alkali becomes neutralised by the
added acid.

E.g. universal indicator

You do not want the salt crystals to be coloured
by the indicator.

Zino

Bubbled
a"gh"u

Bqueaky pop
——-————'

Magnesium

Bubbled
vigorously

Iron

Bubbled
_ olghty__

Copper

Big squeaky pop

gqueaky poP

No reaction

No euund
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Classwork

Reactivity Series and Metal Extractio

: o1 wonelive — and which are least reactive.
You need to know which metals are mos: reaclive

The Reactivity Series — How Well a Metal Reacts

The Reactivity Series lists metals in order of their reactivity towards other substances.

|
Sodium Very Reactive
Calcium Ca
Magnesium Mg

Aluminium Al
(careon) ]

Make sure you
learn this list:

¥
| Fairly Reactive

H\\Il”“l\”//
|

re ON- = Zinc Zn
know Iron Fe
Lead Pb

(HYDROGEN) | Not Very Reactive
Copper Cu

it =
' nd hydrogen 2
(;5 US@&)\ to st
ghe reactivity

v
= Carbon a0
ls, but !
ney are "

nd p
¢ below @t
(see AR

Z meta

where i

//,\\l”“

seres
,I\‘|H”“H

Silver Ag

EJ} M 1
f——g@ Not At All Reactive

Some Metals Can Be Extracted With Carbon

1) Metals are usually mined as ores — rocks containing different metals
and metal compounds (usually metal oxides — see page 56)

2) A metal can be extracted from its ore by
When an ore is reduced, oxygen is re
E.g. the oxygen is

reduction using carbon. Potassium
moved from it. Sodium
removed from iron oxide to extract the iron: Calcium

- ' Magnesium
+ carbon —— iron + carbon dioxide Alurgninium

iron oxide

u) ) IIU ne dl- a1 are I“ 35 ( l ve | a
r C 285 react h
3 : | r Pf‘b' ”l ’ : n Oalbon ('.e- melﬂls below calbOII

) can be extracted fro i
m their o i
4) Metals that are more re e i

- tnore reactive than carbon need to b > #ng
u‘l‘-"'g w (Where elecf O be eXﬂ‘ﬁCfed |l‘0n

rical e blite:
the elements that make it up). nergy ‘-JMD the ore into Lead

5) 8Bome ff'IEfijlf{. like gilver and gold, are pretiy unreacti Copper
t0 they're often found in their pure form —iredtlive, Silver
i Gold
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Reaction of Metals with Acids

One more page on melals to test your mettle — it's not so bad though, | promise. You don't need
to know about each individual reaction, just how the reactivity of each metal affects it. Simple, no?

Reacting Metals With Dilute Acid

\\hIlIIVH/IHIIIIIIIIHII

mefal + acid — salt + hydrogen | = Allacids contain hydroger

— 350 the hydrogen here
1) Metals above hudrogen in the reactivity series (see page 54) . comes from the acid

ot N

will react with acids to make a salt and hydrogen. EEVERPVLRERTIR 1 TS

2) The metals below hydrogen in the reactivity series don't react with acids.
3) The reaction becomes less and less exciting as you go down the series.

7

.

[ANANEWER

More Reactive Metals React More Violently

. . = If you hold a lit splint to the test tube
Reaction with Dilute Acids — Results ———= and heara squeaky pop, it shows

you've got yourself some hydrogen.
OV R iy

ZARNERER

Potassium S
Sodium React violently with dilute acids. vty = sq:f;ﬂ!/

Calcium
‘Diluie ‘ |

Magnesium Z2 S acid

Aluminium 5 The lower the

Zinc React fairly well with dilute acids. Magnissium reactivity, the less
likely it is for the

Iron 3
Lead reaction to happen.

Dilute

Copper
Qilver Don't react with dilute acids.

Gold

EXAMPLES:
a) zinc + sulfuric acid — zinc sulfate + hydrogen
Zn + HS80, —> ZnS0, + H,

S~

The zinc takes the place of the hydrogen in the acid because it's more reactive than the hydrogen.

b) sodium + hydrochloric acid — sodium chloride + hydrogen
2Na + 2HCI —> 2NaCl + H,

S~

The sodium takes the place of the hydrogen i
than the hydrogen.

n the acid — again because it's more reactive
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, xtraction )
Reactivity Senew n\

, need to know about the

. ; oL
e . ol N tals, y
RBetore vou can tackle questions on the reactions

carn is:
The am[mll.ml fact you musl [

reactivity series.
: from its compound."
"A more reactive metal will displace 8 less reactive metal p und',

ace or replace metals that are lower i

ies will displ : ..
' tals in order of reactivity.

a list of me
and a chance...

AMetals that are higher in the reactivity series: |
the reactivity series. The reactivity series 18 simp \,‘ ‘
So if vou don't know the reactivity series you don'ts

: ity seri i /i > most r i
Put the following metals in the order of the reactivity series, starting with the eactive.

Potassium, Copper, Aluminium, Zinc

Magnesium, Iron,

Q2 How easy or how hard it is to extract a metal from its ore depends on how reactive it is.

a) Draw lines to match up the following metals to their method of extraction.

. very unreactive, found on its own ~

W electrolysis ’
! potassium reduced by carbon

magnesiim electrolysis \

h) Explain your choices. Refer to the reactivity of each metal compared to carbon
(4 " <l ™
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e o__e —
eactivity Seri
/I}f Y Series and Metal Extraction

Q Explain why silver is found in the ground on its own b i
combined with other substances by selecting the \,Cvgrreui Calcmm:
ct answer A — D.

A Silver is very reactive and so is calcium

B Silver is very unreactive and so is calcium

Answer =

C Silver is very unreactive and calcium s quite reactive

D Silver s very reactive and calcium is quite unreactive

Iron is found in the ground as iron ore. Iron is extracted from its
ore in a large piece of industrial apparatus called a blast furnace

Iron ore
and carbon

1500°C

Hot
air

What are ores?

Complete the equation below

Iron ore is mostly made up of iron oxide. ; L
(Words to use: carbon, iron, dioxide, carbon.)

showing how carbon and iron ore react.

Why can't aluminium be extracted from its ore using a blast furnace?

uminium from its ore?

What method would you use to extract al
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Metals with Acids

Reactions of —

¢ myslery word.

Q1 Fillin the spaces with the clues and find th
| boxes.

; s i T e
The letters that make up this word are in the colourc

5

|

=

Mystery Word:

Reacts fairly well with hydrochloric acid to make iron chloride. (4)
This metal has the symbol Pb and reacts fairly well with acids. (4)
Hydrogen is displaced from this when you add a reactive metal. (4)
A very very very reactive metal. (9)

Hydrogen gas makes this noise when ignited. (3)

The metal that reacts with sulfuric acid to give zinc sulfate. (4)

Q2 A student set up four test tubes as shown below and observed the reacti
that hd])[)('n(,‘d: She also held a lit splint over each test tube, and Fagns
some of the things she saw and heard in the table on the nt;«; :( 58
Xt page,

;\_—>

Magnesium

Section A — Chemiral Chan~na
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— Reactions of Metals with Kcids

2 Complete the table by filling in what she should have observed

Metal Observations of Sound made by a lit
reaction splint above reaction

zi
ne Squeaky pop

Magnesium Bubbled vigorously

Iron Bubbled slightly

Copper No sound

p) Which gas causes the squeaky pop? Where does this gas come from?

Q3 Joshua put some aluminium in a flask with some hydrochlorié acid. |
He collected the gas given off as shown in the diagram.

e

»

5 10 1520253035404560

Time in secs

f gas given off at regular intervals and plotted the
e of gas had been given off after:

3 He recorded the total volume 0O
results on a graph. What volum

i) 15 seconds?

ii) 30 seconds?

o :
b) Would the reaction be more or less wo_lent Ifrc::wcswer
was used instead of aluminium? Explain you

um metal
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Reactions of Metal

WCids N
ons of Meta®® ——

2 gL, |‘iC "I(‘id-
i jith h drochlo ! )
jum with Iy ke potassium chloride

| they would me lorid
how violently they would rea

reacled potass
reactec
didn't know

Damian's teacher
Damian knew that if they
and hydrogen gas, but he

: ?
acid react violently, fairly well or not at all?

Would potassium and hydrochlorlc

. ed?
What would Damian hear if the hydrogen gas was ignite

orget to balance the equation.

Complete this equation to show the reaction. Don't f

2K + 2HCl —

In this word search you will find seven metals that react with an acid to
give a salt and hydrogen. Find the words and then put them in order of
how violently they react with acid. Start with the most reactive.

TO—=A> PO —c 2
E>PNNZEZ<®OTPZ

—-_— 2 — 2 cCcr >0
—“~ 0O Z VO > > U
D20 TOO « —=
NS NnNoOoO 2o c=
- O <€ - =P 200 -
SN e vgC = O T r O

2 cC

Or» m>» ECc M- WO
WO O0OZ2r—-A—00
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/

Reactions of Metals with Acids

complete the chemical equations belowy |y drawi
lines between the correct products and reﬂYCtara\tNm
nts.

potassium + sulfuric acid —

Iron sulfate + hydrogen }

e —

Sodium + hydrochloric acid —s

Sodium chloride + hydrogen 1

Iron + sulfuric acid — N .
o reaction — metal t00 unreactive ]

Copper + hydrochloric acid — Magnesium sulfate + hydrogen !

Magnesium + sulfuric acid — Potassium sulfate + hydrogen ‘

A food company is trying to decide which metal to make food cans from.
They made two cans and filled them with orange segments in orange juice '
Can A was made of copper and Can B was made of zinc. Orange juice is about pH 4.

seoMents || || seoments |
in g in 1
ORANGE JUICE }_| | ORANGE JUICE J!
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