H GER 1 Fuel s

Fuels

Fossil fuels are a source of feedstocks and fuels.

Feedst ocks are chem cals from which other substances can be
extracted or synthesised e.g. Ethene is a feedstock for the textiles
and plastics industry.

Fuel s are substances which burn in Oxygen to produce energy
e.g. the burning of Cctane:

CHg + O -> 0O, + HO AH = - 5512 kJ nol -1

Naming Hydrocarbons

Exanpl e:

The above hydrocarbon is called 2-Methyl pent ane.

Sel ect the | ongest carbon chain and nunber fromthe end nearest
t he branch.

The | ongest carbon chain is a 5-nmenbered (Pentane) chain and there is
a nmethyl CH;- group on position 2.

A further two exanpl es

CHy G;Hg
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2, 2- Di net hyl hexane 3- Et hyl oct ane

Coal

Coal contai ns 95% Carbon and, as such, can be converted into a

m xt ure of Carbon nonoxi de and Hydrogen (synthesis gas) by reaction
wth steam:

C + HO  -> w4+ H,
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Natural Gas

Natural gas contains mainly Methane, Ethane and a little Propane in
varyi ng proportions. These gases can be separated for specific

pur poses.

o The Met hane can be converted into synthesis gas by reaction with
steam:

CH, + H,0 -> co + 3 H,

o Et hene can be obtai ned by cracki ng Ethane:

heat
G > GH o+ K
o Propene can be obtai ned by cracki ng Propane:
heat
Cshg > Ghg + H
o Bot h Et hene and Propene can be obtained by cracking naptha e.g.:
heat
CoFho -> 3 GHy + CHg + H,
Crude Oil
Crude oil is a mxture of hydrocarbons separable by distillation.

Unfortunately crude oil contains very little of the G - C, fraction

required for petrol. Since there are plenty | arger nolecules,
catalytic cracking is used to convert these into smaller nol ecul es
nore useful in petrol e.g.

heat

Ci1Hu -> GhHy, + GsHio + GHig

Mst of the G - Cj, hydrocarbons obtained by distillation and/or
cracking are straight-chained e.qg.

H H H H H H H
N S
Bolohon bbb
Cct ane

Strai ght-chai n hydrocarbons in petrol cause pre-ignition (knocking)
inthe engine - the petrol ignites during the conpression stroke,
before the spark is passed, reducing the efficiency of the engine.
Lead tetraethyl was added to prevent pre-ignition but Lead is toxic
and its use i s now bei ng phased out.
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Br anched- chai n hydrocarbons do not cause pre-ignition e.qg.
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2, 3, 3-Tri net hyl pent ane

The presence of cycl oal kanes in petrol also reduces pre-ignition
e.g. Cycl ohexane.

Moder n unl eaded petrol therefore contains a high percentage of
branched chai n hydrocarbons and cycl oal kanes nade by reform ng.

Reformng is closely related to cracking. Light hydrocarbons are
heated to a tenperature high enough to cause partial nol ecul ar
breakdown, but at a pressure high enough to encourage reconbi nation
of the nol ecul ar fragnents such that the size of the origina

nmol ecule is not significantly reduced e.g. the conversion of straight
chai n naphtha fractions into branched-chain isoners or cycl oal kanes.

Ex le 1
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Exanpl e 2
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Octane 2-Methyl heptane

Petrol is a blend of hydrocarbons of different volatilities which

t akes account of prevailing tenperatures. During the sunmer, petrol
conpani es add nore hydrocarbons wi th higher boiling points (G-C,)

ot herwi se the petrol would evaporate too easily in hot weather.
During the winter, nore hydrocarbons with |ower boiling points (G-G)

are added to ensure that the petrol vapourises easily in cold
weat her .
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POLLUTION

Burning fossil fuels causes pollution. Carbon dioxide is a
"Greenhouse’ gas : it traps the Sun's infra-red radi ati on causi ng

gl obal warm ng. Most fossil fuels contain traces of Sul phur conpounds
whi ch burn form ng toxic Sul phur dioxide gas. It would seem sensibl e

therefore to use the remaining fossil fuels as feedstocks and to
devel op renewabl e sources of energy (w nd, solar, waves etc)

Alternative Fuels

1. Et hanol
Et hanol can be nmade by fernentation of the sugars obtained from
plants - a renewabl e source of energy. Mxed with petrol,
Et hanol can be used as a fuel in the car's engine !

2. Met hanol

Met hanol is prepared industrially by passing synthesis gas over
a Zinc oxide/ Chrom um oxi de catal yst at 300 OC and 260 atm

O + 2H, -> CHH AH = - 90 kJ nol -1

Advant ages of using Methanol as a fuel in cars:

o No nodifications are required to the engine.

o No Sul phur di oxi de em ssi ons.

o H gh octane rating (low tendency to pre-ignite)
D sadvant ages of using Methanol as a fuel in cars:

o Only hal f the energy produced by an equal vol une of
petrol so fuel tanks will need to be enl arged.

() Absorbs water which could clog filters and cause
corrosi on.

[ http://ecepl. usl. edu/ecep/auto/ i m htnj
3. Hydr ogen

Burni ng Hydrogen instead of petrol (in cars) would reduce CGQ,

em ssions. The Hydrogen coul d be produced by electrolysis of sea
wat er using solar energy - a renewabl e source of enerqgy.

The Hydrogen could be stored in the car as a gas or |iquid but
| arge tanks would be required owing to the | ow density of the
gas.

The Hydrogen coul d al so be produced in situ by electrolysis of
water while the car is running.

The Hydrogen coul d al so be stored absorbed in powdered netal s.
4. Bi ogas

The decay, in the absence of oxygen, of animal and plant remains
(anaerobic fermentation) produces biogas - nainly Mthane.



