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Fuels

A fuel is a chemcal (e.g. coal and oil) which is burned to produce
energy.

When a substance burns it reacts with the Oxygen in the air. W call
this reaction conbusti on.

e.g. the conbustion of Carbon to form Carbon dioxi de:

Car bon + Oxygen -> Car bon di oxi de
E‘} Burn some Carbon in the apparatus bel ow
Rocksi |
Pot assi um
per manganat e Car bon

Pot assi um per manganat e gi ves of f Oxygen gas when heat ed.
The Oxygen passes across the hot Carbon.

The Carbon burns (orange to white-hot). Red hot sparks of
burni ng Carbon are thrown out of the test-tube. Heat and
i ght energy are produced.

Burning Fuels

For a fire we need:

* Sonething to burn (the fuel)
* Oxygen, usually fromthe air
* A source of heat to start the fire and keep it going

This can be summarised in the Fire Triangle:
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If we take away any one of these three, the fire goes out.

Renove the fuel and the fire cannot spread
e.g. gaps are left between bl ocks of trees to
prevent a forest fire from spreading.
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When a substance burns it reacts with Oxygen
Renove the Oxygen and the fuel cannot burn.

@ @ Your teacher will show you what happens when a
candl e burns inside a closed jar:
———— —
Oxygen . Oxygen
‘ pr esent ‘ used up

:
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The burning candle reacts with the Oxygen
inside the jar. Wen all the Oxygen is used up
the flane goes out.

Water is commonly used to 'snother' the flanes
and keep out Oxygen but we nust never use
Water to put out:

* Electrical fires
Wat er conducts electricity!

* Burning petrol or fat
Wat er, heavier than petrol or fat, sinks
under the burning liquid, turns into lots
of steam and expl odes the burning petrol or
fat everywhere.

Al ternative extinguishers are: fire
bl ankets, sand, Carbon di oxide and foam

Renove the heat and the fire cannot keep
@ goi ng. Most house fires are put out with water
whi ch cools the fire and renoves the heat.
QveED
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Conservation and Pollution

not | ast

W nust take care when using fossil fuels:
* Fossil fuels (coal, oil, natural gas and peat) wll
forever. Since they were formed fromthe remains of plants and

ani mal s over hundreds of mllions of years,
repl aced very easily!
sour ce.

Since the over-use of fossil

t hey cannot be
W say that they are a 'finite’

ener gy

fuels may lead to a shortage of

fuels in the future alternative fuels are being investigated.

*

Met hane is found in biogas which is nade fr
deconposition of waste plant material.

Et hanol

petrol to make a fuel for cars.

*

Hydr ogen can be obtained from Water.

Al |
fuels.

Bur ni ng fossil
' & eenhouse Effect'.

O
envi ronnent .

Hydrocarbons

The conmpounds which are found in fossil
- they consist of Hydrogen and Carbon only.

Hydr ocar bons burn in a plentiful
di oxi de and V\ter

e.g. the burning of natural gas (mainly Methane):

Met hane

3

+ Oxygen -> Car bon di oxi de +

burning a candle. Candle wax is a m xture of
hydr ocar bon nol ecul es.

o s

Burn the candle in asealed gas
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Cobalt chloride
jar sothat the products are paper turns from
trapped. Wait until the flame blue to pink
goes out. showing that

Water has been

formed

omt he

I s obtained from sugar cane and can be m xed with

these fuels can be replaced so they are call ed RENEWABLE

fuel s produces Carbon di oxi de which causes the

spill ages can cause great damage to nmarine life and the

fuels are mainly hydrocarbons

supply of air to produce Carbon

Wat er

We can show t hat Carbon di oxi de and Water are formed by

| ar ge

s B |

Limewater turns
milky showing
that Carbon
dioxide has been
formed
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Crude Oil
ﬁ' Crude oil is a mxture of hydrocarbons which can be
separated by fractional distillation
Crude
oi |
1 4
Heat (- Fraction

The oil is gradually heated. Fractions, groups of hydrocarbons wth

boiling points within a given range, are coll ected.
The | arger the nol ecul e the higher the boiling point.

The smal |l gas nol ecul es therefore boil off first, at |ow
tenperatures. W call this the 'gas fraction'. The gas fraction is
used to nake Cal or Gas.

As the oil is heated further, slightly |arger nolecules w th higher
boiling points begin to distil over - petrol.

Further heating produces |arger nolecules with even higher boiling
points - paraffin, followed by diesel then lubricating oil.

A black solid called bitunmen is left in the flask. This is used as a
road covering.
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The uses of these fractions depend on their properties:

* Gases, Petrol, Paraffin and D esel are flammble and so are used
as fuel s.
* Diesel is nore viscous and | ess flammabl e than petrol and

requires a different type of engine.

i Apply a lit taper to trays containing petrol and diesel:
ﬁ |
. | | |
Pet r ol Di esel

The petrol ignites easily; the diesel only ignites once it
has been heat ed.

* Di esel freezes nore easily than petrol and so petrol nust be
used in cold climtes instead of diesel.

* Lubricating oil evaporates only very slowy and so can be used
to lubricate machinery without fear of it 'drying up'!

Cracking

Unfortunately crude oil contains very few of the snaller nol ecul es
suitable for use as petrol. There are, however, plenty |arger

nol ecul es so these are broken down, by heating, into the snaller
nol ecul es required for petrol by a process known as cracki ng:

| arge hydrocar bon nol ecul es
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é. We can crack the nolecules in liquid paraffin in the
' | aboratory. Liquid paraffin is a mxture of hydrocarbon
i nol ecules simlar to diesel. Heating liquid paraffin vapour
in the apparatus bel ow produces small gas nol ecul es:

St eel wool

L . — gas
Liquid paraffin

absorbed in L
rocksi | GHERLEL,
'}EHKKHKK:\-\:

o 0 0 (

Wat er 4+—

Pollution caused by the motor car

In the car engine, the supply of Oxygen is insufficient for conplete
conbusti on. Carbon, Carbon nonoxi de and unburned hydrocarbons are
produced under these conditions.

Car bon nonoxi de is a poi sonous gas.
Soot particles (Carbon) produced by the

i nconpl ete conmbustion of diesel are
har nf ul .

Most fuels contain trace anmounts of Sul phur compounds. Wen the fuels
burn, Sul phur dioxide is released into the atnosphere. Sul phur
di oxi de is a poisonous gas. It also causes acid rain.

Ni trogen and Oxygen fromthe air react inside a petrol engine to form
Ni trogen oxi des which are poi sonous gases. N trogen dioxide causes
acid rain.

Lead conmpounds, once added to petrol to make the engine nore
efficient, caused pollution. Lead conpounds are poi sonous.

Unl eaded petrol is now being used instead but this fuel contains
Benzene, a substance which causes cancer of the blood (I|eukaem a).

The catal ytic converter speeds up the conversion of pollutant
gases into harnl ess gases e.g.

Nitrogen + Car bon -> Nitrogen + Car bon
nonoxi de nonoxi de di oxi de



