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@ The language used is clear and simple to allow for use by students of varying reading levels.
@ Simple and helpful logos are used throughout to enhance student understanding.

Corresponding

page in Student's Key fact
Portfolio
Question Group work Research

Student’s Portfolio

The Student’s Portfolio provides additional material, activities and tasks. The
portfolio book enables students to maintain a record of specific activities
and reflect on their learning, as well as focusing on key words and key facts,
through mind maps and comprehension and recall activities. It also contains
templates for self-assessment and peer assessment. This book works in
conjunction with the Textbook

Teacher’s Resource Book
The Teacher’s Resource book works in conjunction with the Textbook and the
Student’s Portfolio book by provi

@ Anoutline of the Grade 8 content and skills priorities in the subject
programme 4

@ Learning outcomes for each module with explanations of how they are
incorporated into lessons

@ Information on topics, questions and research ideas that can be used to
enhance the students'learning

@ Answers to all student questions in the Textbook and Student’s Portfolio book

@ Outlines of digital resources for each module and suggestions for integrating them into

classroom work

@ Suggestions of ways to assess student activities with assessment templates

@ Arange of other information and suggestions to support teachers i the delivery of the new
course

@ Key skills, literacy and numeracy linked to relevant modules

@ Guidance for the teacher through the module

® Additional activities and research activities

PSR S— &
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Digital resources
The Grade 8 Chemistry digital resources will further enhance classroom learning. These resources.
have been designed to integrate with the Textbook and to complement lessons suggested in the

Teacher's Resource Book. Following the principles of the new national Chemistry subject programme,

material is provided to suit a range of learner types and to encourage pai

icipation and engagement
onthe part of the student.

Aseries of videos allows students to observe science in action across all modules. These videos
reinforce the topic at hand and allow for other perspectives, which may be discussed in class.
Similarly, a series of videos about scientist biographies presents a lively gateway to develop

students'interest in science and initiate student-led research.

Further classroom discussion and participation is opened up through PowerPoint presenta
including a thematic presentation of information from the Textbook. Experiment videos allow for
provided to

ns,

avisual review of activities carried out in the classroom. Extra assessment materi

support teachers in carrying out a range of oral and written formative and summative assessments.

Guidance for integration of digital resources in the classroom is provided by the digital resource
symbol used throughout the Textbook, as well as the provision of detailed notes and suggestions in
the Teacher's Resource Book.

CHEM G s Conerin & & [re——





OEBPS/image/18.jpg
DU LA Qo1
AN\ TR

nnnnnnnnnnnnnnnnnnnnnnnnn

cccccccc

nnnnnnnnnnnnnnnnnnnnnnn






OEBPS/image/20.jpg


OEBPS/image/1.jpg
9
H
2
3
°
Hf
S
8
®

A

Express Publishing

5

7

s

471

16

o

A

Express Publishing

9! 7






OEBPS/image/100.jpg
MODULE 2 OBSERVING CHANGE

Types of Reaction

There are four basic types of chemical reaction.

@ A chemical reaction in which two reactants react to form just one product is called a
combination reaction.

@ A chemical reaction in which one reactant breaks down to give two or more products is
called a decomposition reaction. In this decomposition reaction:

calcium carbonate —» calcium oxide + carbon dioxide

heat is needed to break down the more complex molecule into the two products.

@ Asingle replacement reaction is where one element replaces another elementin a
compound. This happens because this element is more reactive than the element in the
compound.

Sodium + water —» sodium hydroxide + hydrogen

@ A double replacement reaction occurs when two compounds exchange their ionic
partners. The positive ion in the first compound combines with the negative ion in the
second compound and the negative ion in the first compound combines with the
positive ion in the second.

calcium nitrate + sulfuric acid —» calcium sulfate + nitric acid

00

2.13 What types of reaction are shown in Figures 2.15,2.16 and 2.17?
2.14 What types of reaction are these 7

(a) zinc + hydrochloric acid —» hydrogen + zinc chloride

(b) slfur + oxygen — sulfur dioxide

(c) water —» hydrogen + oxygen

() hydrochloric acid + sodium hydroxide —» sodium chloride + water ‘
{see Module 4 for more on different types of reaction]

| oo ce senosziss 2 & [rre——
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MODULE

Learning outcomes
At the end of this module you will be able to:
Identify that some metals oxidise faster than others [8.24.1

Explain conditions which effect corrosion

Describe reactions of very reactive metals with water E22)

Explain reactions of metals with acid solutions 8244)

Identify that different metals have different rates of reactivity 6247)

Make word equations of reactions between metals and acids 8245)

Plan and carry out displacement reactions of metals in salt solutions (2]

0

The way a metal is used depends on its properties. For example:
® Aluminium is quite light yet strong, so it is used to make aircraft.
@ Copperis a brown-coloured metal which is a good electrical conductor and it tretches

easily,so itis used for electrical wiring.

How is an

element classed -
as a metal? ’ §

»

Figure 3.1 shows some \ et

of the typical properties X ~ ’ 54
of metals N

A

I e - o] ‘

Figure 3.1 The physical properties of metals
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MODULE 3 METALS

Not all metals have all these properties. For example:
@ The alkali metals are soft with low densities, e.g. sodium and potassium.
@ Mercury s a liquid at room temperature.

The alkali metals

Alkali metals are very reactive and behave similarly. Elements in this group include:

® Lithium (L) ® So

im (Na) ® Potassium (K).

PN

Activity 3.1 .

Question A A A A
What do alkali metals have in common?

Equipment needed

Water basin Battery Knife Bunsen burner
Crocodile clips Bulb Combustion spoon Sodium
Conducting the activity

1. Watch as your teacher demonstrates each property of the alkali metal.
2. Make notes in the table below.

How is the metal stored?
Does it look like a metal?
What do you notice when the metal is cut?
Is it a good conductor of electricity?
Does the metal melt easil
What happens when the metal reacts with water?

What colour does litmus paper turn in the water?

cuhestie

imeycatcive)

Figure 3.2 Examining the properties of alkali metals

| cevce senosainss 30 &
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MODULE 3 METALS

3.1 Now complete the mind map:
From this demonstration you learned that alkali metals have the following in common:

Quickly lose their

and easily cut Stored in ¢
Alkali metals ¢
Low density :
Conduct Low point
(float on ) ¢

These are some of the physical properties that all alkali metals share. Grouping elements

together makes life easier for chemists.

By learning how sodium reacts and behaves, we can also predict how the other alkali metals

will behave.

Reactions of alkali metals with water Dldyouknow

When an alkali metal such as lithium is added to water it

There are ninety-two
elementsin the peri
table that occurin nature.
Allof the other elements are
strictly synthetic. Technetium
was the first element to be
made artificially.

floats on the surface of the water and forms a ball shape.

Hydrogen gas is released and lithium hydroxide is

formed, which dissolves in the water.

lithium + water — - lithium hydroxide + hydrogen

Sodium is more reactive than li

ium. It may even catch

fire (orange flame) as it fizzes about on the surface.

sodium +water —» sodium hydroxide + hydrogen

Potassium is even more reactive than sodium.

3.2 Canyou predict the products of the reaction between

Figure 3.3 Potassium
potassium and water? reacting with water

[ @ i
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MODULE 3 METALS

Reactions of alkali metals with air

All metals are shiny. Alkali metals look dull, but when they are cut a shiny surface is revealed.
This shiny surface quickly goes dull again as the metal reacts with oxygen in the air, forming
the metal oxide.

For lithium the reaction with oxygen

lithium + oxygen — - lithium oxide

For sodium the reaction with oxygen is:

sodium + oxygen — sodium oxide

00

.
33 Complete the following sentence: The elements in group are called E
the alkali metals. Because they react vigorously with water they are stored under ‘

. Lithium, and areexamplesof |

alkali metals. ‘

Corrosion of metals
Most metals are reactive. They react with air, water and other substances and corrode. We
have seen that when a piece of sodium is cut, a shiny surface can be seen. Tt
lose its shine as it reacts with oxygen.

Other metals such as gold and silver are unreact
and are ideal for making jewellery. In general,
the more reactive a metal is, the more quickly it
corrodes.

quickly

and never corrode. They remain shiny

Rusting

The corrosion of iron is called rusting.

Iron (o steel) reacts with both water and oxygen
(air) and forms rust. This orange/brown substance
flakes away and eventually all the metal is
corroded.

Figure 3.4 Rusting experiment

(]
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MODULE 3 METALS

©ALAA

Question

Are oxygen and water necessary for rusting?

Equipment needed

Testtubes oil e

Steel (iron) nails  Drying agent e.g. calcium chloride e
Stoppers Water
Test-tube rack

Conguicting the activity, Figure 3.5 Testing conditionsfor
1. Setup three test tubes as shown in Figure 3.5. rusting

2. Examine the test tubes after one week.

3. Note your observations.

000

3.4 What can you conclude about corrosion from this experiment?

Rust prevention
Rusting of steel and iron costs us millions of Tenge each year. Any object containing iron will

rust if exposed to water and oxygen. Rusting can be prevented by coating the metal with a

material to prevent water and oxygen coming into contact with . Below are some examples.

0

3.5 Canyou say what the missing method is in Figure 3.62

Galvanising (ie.

coating with zinc)

Tin plating (coat with a

)
— Y layer of tin)

To prevent rusting
. . Greasing (coat with
grease or oil)

Plastic coating

Figure 3.6 Ways to prevent rusting

SO S S 2 33
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MODULE 3 METALS

Reactivities of metals
Most metals want to lose electrons in order to have a full
outer shell of electrons and become more stable. They

will react with substances like water and air to achi
this. Some metals are more reactive than others.

In the activiti
metals react with water and with acid.

00d

3.6 What doyou need to keep the same to make a

Figure 3.7 Copper reacts with nitric
acid but aluminium does not

test?

NOD——
Activity 3.3 . A A A A

Question

How do four different metals react with water?

Equipment needed
Test-tube rack Magnesium
Fourtest tubes Zinc and Copper
Conducting the activity cam—

1. Setupthe apparatus as shown.
2. Study each metal in the test tubes and note your
observations.

Four metals Observations |

U

Figure 3.8 The eactviy of some
metals with water

00d

3.7 What conclusions from the experiment can you draw about the reactivities of these

3.8 Which of these metals do you predict will be most reactive in acid solutions?

metals? ‘
3.9 Whatkind of chemical changes do you predict you will see? ‘

| oo e senosainss 3 & ™
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MODULE 3 METALS

Activity 3.4 . A

Question

What are the different reactivities of four metals with dilute acid?

Equipment needed

Test-tube rack Dilute acid Magnesium
Four test tubes Calcium Zinc and Copper

Conducting the activity

1. Setup the apparatus as shown (remember to | L
ensure fair testing).
Study each test tube and compare the amount of

bubbles of hydrogen gas produced.

Figure 3.9 The reactivity of some
metals with dilute hydrochloric acid

000

310 What conclusions from the experiment can you draw about the reactivities of these
metals?

00

3.11 Can you write the word equations for the reactions in Activity 3.47

Relative reactivities

00d

3.12 Based on your observations in Activities 3.3 and 3.4
put the four chemicals on the reactivity ladder.

Ca Mg Zn Cu o

igure 3.10 Metals n decreasing
orderof reactivity

M G St 2 25 & a0 ez |
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MODULE 3 METALS

Displacement reactions between metals and salts.
We have seen from Activity 3.3 and Activit
others. Another way to show this is by carrying out a displacement reaction involvit
and a compound of a different metal.

00

3.3 Lookat Table 3.1. From this table can you predict what will happen when astripof ~ ©
magnesium is placed in a test tube of iron sulphate solution?

y 3.4 that some metals are more reactive than

g ametal

Table 3.1 Reactivity series for common metals

Potassium Most
Sodium

Calcium
Magnesium

Copper Least

@A AA

What do you observe when your teacher places each metalin each solution?

Activity 3.5

Question

Equipment needed

3 xtest tube racks 3 strips of zinc

3 x test tubes with magnesium sulphate solution 3 strips of magnesium
3 x test tubes with zinc sulphate solution Iron fillings

3 x test tubes with iron sulphate solution

| oo ce senosainss 3 &
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MODULE 3 METALS

Conducting the activity

1. Place three samples of each solution in three test tubes in each

rack.
‘Then place a strip of each metal in each test tube and allow
time for any reaction to be observed.

Complete the table below with a tick or x if you observe a

reaction when each metal s placed in each solution.  Figure 3.1
Displacement
reactions

Magnesium sulphate
ron sulphate
Zinc sulphate

00d

3.14  Inwhat order of rea
3.15 Can you write the word equation for each reaction you observed?

would you put these three metals?

M G SNt 2 37 &
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MODULE

Reactions, Equations
and Calculations

Learning outcomes
At the end of this module you will be able to:

Explain exothermic and endothermic reactions 131

Explain thermal change of energy in terms of the theory of particle:

Describe the processes involved in the combustion of hydrocarbons E71)
Explain the greenhouse effect and potential solutions (327)
Assess the potential of the use of different fuels and their environmental impact (231)

Explain mole as the unit of measurement of the amount of a substance &)

Perform a range of calculations relating to the mass of substances, chemical equations

and chemical reactions E112 235

Perform a range of calculations relating to Avogadro’s law and volume and density of
& gases 6235)8237)6238)

0

What energy changes occur during a chemical reaction?
One piece of evidence to show that a chemical change o reaction has taken place is to identify
a change in temperature. In a chemical reaction, heat energy is usually released or taken from

its surroundings

What is an exothermic reaction?
An exothermic reaction is a reaction where energy is transferred from the chemicals to the
surroundings. This is where the temperature of the reaction mixture usually rises. For example,

combustion, such as the burning of fuels or fireworks is an exothermic reaction.

| v s 30 @ Fo—
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MODULE ¢ REACTIONS, EQUATIONS AND CALCULATIONS

Thermameter

LY S
“/y

Figure 4.1 An exothermic Figure 4.2 An exothermic |
reactionis taking place on reaction takes place when
this barbecue fireworks burn

Figure 4.3 Heatis transferred
from the chemicals to the.
surroundings

What is an endothermic reaction?
An endothermic reaction is where energy s absorbed by the chemicals from the surroundings
in order for the reaction to take place. The reaction mixture usually shows a fallin temperature.

For example, ammonium chloride dissolving in water is an endothermic reaction.

Figure 4.4 Solid barium
hydroxide and solid
ammonium chloride n a flask
onadamp piece of wood. As
the two chemicals mix, an !

endothermic reaction occurs

causing a drop i temperature —— e
which freezes the water

between the conical flask and =
the block of wood o

. Figure 4.5 Heatis absorbed

hermometer

ey surroundings
&)
11 -

00

41 Distinguish between an exothermic reaction and an endothermic reaction.
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MODULE ¢ REACTIONS, EQUATIONS AND CALCULATIONS

Activity 4.1 . A A A A

Question

What energy changes are occurring in chemical reactions?

Equipment needed

4 polystyrene cups (labelled A-D) Citric acid
Graduated cylinder Ammonium nitrate
Thermometer Water
Sodium hydroxide (0.1 M) Dilute sulphuric acid (0.1 M)
Hydrochloric acid (0.1 M) Magnesium ribbon
Sodium hydrogen carbonate solution
Conducting the activity

Thememeter

A s 3

Polystyrene
an

® LJ LJ L LI

Magnesiom
Hydrochiorcacid  Citic acd Water Sulfuricacdrisbon
Sodum ychoide Sodium pyirogen  Armanium  Magnesum
carbonate niate tbbon
Figure 4.7
Reaction A
1. Measure 10 cm’ of sodium hydroxide solution using a graduated cylinder and place tin
polystyrene cup A.
2. Measure the temperature with the thermometer and record the result in your table (see below).
3. Add 10 cm’ of hydrochloric acid. Stir with the thermometer; measure the temperature and record
the resultin your table.
Reaction B

4. Add 10 cm’ of sodium hydrogen carbonate solution to polystyrene cup B. Measure the
temperature and record the results in your table.

5. Add 10 cm’ of citric acid. Stir with the thermometer; measure the temperature and record the
resultin your table.

Reaction C
6. Place 10 cm’ of water in polystyrene cup C. Measure the temperature and record the result
in your table.

7. Add 1 g of ammonium nitrate. Stir with the thermometer; measure the temperature and record
the resultin your table.

| oo ce senossinss a0 & rre——
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MODULE ¢ REACTIONS, EQUATIONS AND CALCULATIONS

Reaction D

8. Add 10 cm’ of sulphuric acid to polystyrene cup D. Measure the temperature and record the result
in your table.
Add 1 g of magnesium ribbon. Stir with the thermometer; measure the temperature and record
the resultin your table.

Initial temperature Final temperature Endothermic
Reaction ] &3} or exothermic

A

B
c
D

0Od

4.2 Didyou find more exothermic or endothermic reactions?

43 Thefirst reaction is between an acid and a base. What do you call this type of
reaction?

4.4 Whatgas is produced in reaction B?

4.5 Whatgas is produced in reaction D?

4.6 Why did you use polystyrene cups and not glass beakers?

Did you knoy

Gunpowder was discovered about a thousand years ago by the Chinese, and
fireworks were invented in China to scare off evil spirits.

00

47 Whatisthe clue in the terms ‘exothermic'and ‘endothermicthat indicates that they are
linked to heat energy?

How are bonds made and broken?

During a chemical reaction, old bonds are broken (reactants) and new bonds are formed
(products). Breaking bonds requires energy, so it is an endothermic process; but energy is
released when new bonds are formed, so bond formation is an exothermic process.

M G S 4 41 & |
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MODULE 4 REACTIONS, EQUATIONS AND CALCULATIONS

Bond breaking — endothermic

Figures 4.8, 4.9 and 4.10 illustrate endothermic reactions.

0@ i © - @ 0
+

Figure 4.8 The onds i sodium Figure 4.9 Thebondsin

corid arebroten Reiortvet ikt o i

o0 =90
Figure 4.10 The bonds in the ° Bond mm
gl re roken

Bond formation — exothermic
Figure 4.11 and Figure 4.12 illustrate exothermic reactions.

Magnesium + Oxygen ——————» Magnesium oxide

Figure 4.11 The magnesium 0 ) Oe 4 Energy released
and oxygen atoms bond to form 0
magnesium oxide and energy s sondformea
released

Hydogen + Chiorine ——————> Hydrogen chioride

igure 4.12 The hydrogen and @ + Q — QP 4 Energy released

chlorine atoms bond to form
hydrogen chioride and energy is ° Bond formed.

released

What is bond energy?

Bond energy is the energy required to break different bonds. The units are kilojoules per
mol (KJ/mol). A mole (symbol mol) is the unit used to measure the amount of a substance.
Table 4.1 shows the amount of energy required to break different bonds.

Table 4.1 The amount of energy required to break different bonds

Bond energy (KJ/mol)

H—H 436
a—a 242
H—Cl 431
C—H a3
c—c 347
o 335

| cevce senossinss 2 &
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MODULE ¢ REACTIONS, EQUATIONS AND CALCULATIONS

00

Sodium reacts with water i

an exothermic reaction. What does this suggestabout the -
energy needed to break the bonds compared with the energy released when theyare

made?
4.9 Lookat this table and answer the questions below.
Reaction Starting temperature (‘C)  Final temperature (°C) ¢
A+B 19 27 g
c+D 20 2 ¢
E+F 19 17

(a) For each reaction say whether it is exothermic or endothermi
(b) The volume of solution was the same in each reaction. Which had the largest

How can you tell?

energy change?

What are energy profile diagrams?

We can show the energy transfer in reactions on energy profile diagrams. The diagrams show
us the energy stored in the reactants compared to the energy stored in the products, so they
tell us if a reaction is exothermic or endothermic.

Activation energy, shown in energy profile diagrams, is the minimum energy that colliding
particles must have for a reaction to occur.

Energy profile diagram for an
exothermic reaction
Figure 4.13 shows an exothermic reaction

because the products are at a lower energy pctvaton
than the reactants so energy has been given eneray
out.The difference in height (AH) s the symbol

Resctants

energy

for the ‘change in energy'in a reaction. AH
is negative for an exothermic reaction. The A

difference in energy is given out as heat, so the g

temperature of the surroundings rises. producs

Time

Figure 4.13 An exothermic reaction
energy profie diagram

M G S 4 40 &
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MODULE 4 REACTIONS, EQUATIONS AND CALCULATIONS

Energy profile diagram for an
endothermic reaction
In Figure 4.14 the products are at a higher

energy than the reactants so this shows an Acthaton
enersy

Products

an
positve

endothermic reaction. Extra energy was

required to form the products, which was

Reactants

ergy

taken in from the surroundings; therefore,
the temperature of the surroundings

falls. AH (change in eneray) is positive for
endothermic reactions.

Time

Figure 4.14 An endothermic reaction
energy profie diagram

00

410 Draw energy profile diagrams for exothermic and endothermic reactions.
411 When hydrochloric acid and sor

im hydroxide react in a beaker, the temperature rises:

& HCl+ NaOH—»NaCl+H,0  AH=-58K)/mol

(a) Is this reaction exothermic or endotherr

(b) Draw an energy profile diagram to show this change.

412 Inyour group, decide whether each of the following reactions are endothermic or
exothermic and give reasons for your decision.
Reaction ATwo chemicals are mixed together in a fume cupboard at room
temperature. The reaction starts to fizz and a gas s produced, and the mixture soon
catches fire with a purple flame.
Reaction BWhen two chemicals are combined in a beaker the outside of the beaker
frosts up and it gets stuck to the desk due to the formation of ice.
Reaction CWhen a piece of sodium is added to chlorine gas in a flask a bright light is
seen and a drop of water on the flask soon vaporises.

Reaction D Butane from the Bunsen burner is ignited to heat some water.

| cev e senossinss 44 & rre——
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EACTIONS, EQUATIONS AND CALCULATIONS

Fossil fuels and combustion

Energy comes from chemical reactions. We burn oil and gas to provide heat energy for our
homes and many types of industry. We have seen that combustion is an exothermic reaction,
itinvolves the rapid burning of a fuel with oxygen. We will now look at such reactions

involving fossil fuels.

Fossil fuels
Fossil fuels are fuels formed from the remains of plants and

animals that lived millions of years ago.

@ Coal was formed from trees and ferns that died and
were buried and compressed under swamps.

@ 0il and natural gas were formed from animals and
plants that lived in the sea. Their remains were buried
under layers of sand on the seabed. As the pressure

increased, they eventually formed oil and natural gas.

Fossil fuels are organic compounds, which means they

originated in living things. They are composed mainly of

two elements, hydrogen and carbon. Such compounds are ———

called hydrocarbons. produced from sunflowers

Burning coal Burning gas

Figure 4.16 Burning fossi fuels releases carbon dioxide and water vapour into the atmosphere

Q)

413 Identify four ways in which humans burn the fossil fuels.
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MODULE 4 REACTIONS, EQUATIONS AND CALCULATIONS

%vity 4.2 . A

Question

What are products of combustion of a hydrocarbon?

Equipment needed

Graduated cylinder

Basin

Steel wool

Water

Acandle (or any fossil fuel) T Seanduater

Cobalt chloride paper Optnta st

Limewater o

Ice and water Figure 4.17 Examining the products of
the combustion of a hydrocarbon

Conducting the activity

1. Setupthe apparatus as shown.

2. Allow the fuel to burn until a change is observed in each test tube.

3. Record your observations for test tube A and test tube B.

4.14 Why s test tube A placed in a beaker of iced water?
4.15 What conclusions can you draw from your observations?

Complete and incomplete combustion

The experiment in Figure 4.17 was an example of complete combustion. When a fuel burns
with a plentiful supply of ai, the different elements of the fuel and the oxygen react fully.
Afuel such as natural gas - methane CH, - is a hydrocarbon. Hydrocarbons are compounds
of hydrogen and carbon only. In reactions where hydrocarbons burn fully, carbon oxidises to
form carbon dioxide and hydrogen oxidises to form water.

Incomplete combustion happens as a result of there not being sufficient air [oxygen] for
full combustion to take place. Water, carbon monoxide and carbon in the form of soot are
produced in such reactions. Carbon monoxide is a poisonous gas.

Complete combustion

hydrocarbon fuel + oxygen —» water + carbon dioxide

Incomplete combustion

. hydrocarbon fuel + oxygen —» carbon monoxide + carbon + water
6

| oo ce senossinss 40 & rre——





OEBPS/image/190.jpg
MODULE ¢ REACTIONS, EQUATIONS AND CALCULATIONS

The increasing dependence of societies on the burning of fossilfuels such as oil, natural gas
and coal to meet their energy needs has many disadvantages. Not only are these fuels non-
renewable but increasing levels of carbon dioxide and other gases released into the air have
very serious consequences for the environment.

The greenhouse effect

In a greenhouse, heat from the sun s trapped by the
glass, causing the temperature in the greenhouse
torise. In much the same way, heat from the sun is
trapped by carbon dioxide and other gases. This causes
the temperature of the Earth to rise.

The levels of carbon di

e in the atmosphere are
increasing mainly due to the burning of fossil fuels. This

causes the Earth to become warmer and leads to global Figure 4.18 How carbon dioxide
affects the atmospheric temperature

warming. This in turn has many effects such as the melting
of the polar ice caps and increased flooding of land.

Acid rain

Rainwater has always been mildly acidic. Carbon
dioxide dissolves in water in the atmosphere to form
carbonic acid, which has a pH of about 5.5.

Nowadays rain in parts of the world can have a pH
aslow as 3 or 4. The reason for this lowering of pH is
mainly due to the burning of fossil fuels.

Figure 4.19 The greenhouse effect

Sulphuric acid
Many fossil fuels, especially coal, contain sulphur. When burned the sulphur turns into sulphur
dioxide. This gas dissolves in rainwater, forming sulphuric acid which is a strong acid.

Nitric acid
Car exhausts emit oxides of nitrogen. When they dissolve in water vapour in the atmosphere
they form nitric acid which has a low pH.

Figure 4.20
How acid rainis
formed
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Attacks buildings and statues
(especially limestone), causing
them to erode (wear away)

Problems of acid rain

Causes minerals like aluminium to Harms trees by damaging the
be washed into lakes where they foliage and by washing important
poison fish minerals from the soil

Figure 4.21 Problems caused by acid rain

Global warming and the effects of acid rain could be reduced in
@ the following ways:
@ Decreasing the use of fossil fuels as an energy
source ¢
@ Encouraging the use and development of
alternative energy sources such as solar and wind
energy
@ Using low-sulphur fuels such as natural gas
(methane) instead of coal, turf and oil which have
higher sulphur levels
@ Fitting catalytic converters in cars to remove
pollutants such as oxides of nitrogen
@ Planting trees; this is essential as trees absorb
carbon dioxide from the air and produce oxygen.

Figure 4.22 An impression of the
statue of liberty flooded as a result

@ of global warming

4.16 Name a gas that can lead to acid rain. What is its chemical formula?
4.17 Explain the process that could cause the changes in Figure 4.22
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Calculations
Chemists need to make a range of calculations relating to the mass of substances involved in
chemical reactions.

Calculating relative molecular mass
The relative molecular mass of a substance can be calculated by adding the relative atomic
masses of all the atoms in the molecule.

Table 4.2 Relative atomic mass values for use in calculations (You can find this
number in the top left corner of each element in your periodic table.)

Hydrogen 1 Phosphorous 31  Manganese
Carbon 12 Sulphur 32 Iron 56
Nitrogen 14 Chlorine 355  Copper 635
Oxygen 16 Potassium 39 Zinc 65
Fluorine 19 Argon 40 Bromine 80
Sodium 23 Calcium 40 Silver 108

Magnesium 2 Vanadium 51 lodine 127

Aluminium 27 Chromium 52 Lead 207

The relative molecular mass of a substance, shown in grams, is one mole of that substance. So

00

18 Calculate the relative molecular mass of ‘
() carbon dioxide (CO,) .
(b) sulphuric acid (H,S0,)

one mole of carbon dioxide has a mass of 44 and one mole of sulphuric acid has a mass of 98.

00

419 Calculate the relative molecular mass of
() sulphur dioxide (SO,) ‘

(b) nitric acid (HNO,) ¢
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