HYDROCARBONS
Alkanes are hydrocarbons,
breause they are made up
“of anly carbon and
hydrogen atoms,

SATURATED
uﬂn_._mumﬂ saturated
because thelr carbon=caition
uu_._n__ areall single bonds
 [uniike u__rmwmiﬁ_.nﬁ
have C=C bonds),

FRACTIONAL DISTILLATION

Petroleumn ks used as a fuel for cars. i s obtalned from oude ofl,
wihich 2 & mixture comntaining rmosily alkines, ranging in length from
one carbon (methane) to over 100 carbans.

s these alkanes have difforent bolling points, they can be separated

wsing fractional distillation,

= Crigdeoil enters the bottom of the fractional distillatkon column
and bails,

» Higher In the column, the temperatune is bowes

* Alianes of different lengths condense at different pointsinthe
calumn, degeending on their bofling points,

= horter alkanes have lower bolling points and condense higher in
the eofurm,

= Several fractions are obtalned, which ame mixtures of alkanes
with chainz of a simitar lengith.

»  Fractional distilation may be repeated to separate thesa further,

] Petrolourn contalns alkanes between 5 apd 10 carbons in length

CRACKING
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GEMERAL FORMULA
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The genesal formula of alkanes Is
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RADICAL SUBSTITUTION

Alkames react with halogen radicals to form haboalkanes.

INITIATION

Chlorime radicals are produsced by UV Hght via homolytic
fission.

Cly = Cl= + Cl=
PROPAGATION
nﬂ_w._l__.. 4 Cle lﬁm_...__w.-_ + HCI
CaHu* + Cly — CgHyCl 4 Cle

These two steps ane a cpcle which produces the praducts
HCl and CHyCly and regenerates Cle. Cl+ can react
thousands of thmes over in a chain reacthon

TERMINATION

Tarmination steps form a non-radical from bwo radicals.

CHLORINATION ofF ALKANES

Cle 4+ CaHya® — M0l
f or CgHus® + CegHia= — CiaHa
ar Cle + Cle — ﬁ_u

Thee CH 4CH can then react further with another Cls,
generating CH s and then lurther substituted
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EXAM TIP

You don't need ta leam the different

products. The substitution can alse oocur at any point on
the chain,
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THERMAL AND CATALYTIC CRACKING
Thiere are two maln ways of performing cracking: thermal cracking and catalythc ormcking.

Laallf

*  High temperating
= Slight pressure
= Feolite catalyst

= High temgarature
Conditions | * High pressure

+ Mo catalyst

High percontage of
Products alzansas

High percentage of sromatic hydecarbons
Products (oed as motor fuels

Whien there [ not enough exygen, intemplete comibustion can alsoe

CHy + 1W0; = CO+ 2H,0

Carbon moncxide, CO, or carbion, C, are prodused instead of CO)y,

Carban monoxide [s an odourless, tasteless and jnvisible gas which is
highly toxic. [t 13 wery dangensus and hand to detect.
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| Cracking is the procass of breaking | : ﬂw&%ﬁf:ﬁﬁc& _,.__..._a_"_.u.._wi_ Because many different products can be foreed, radical
| alkanes into shorter-chaln alkanes \ I nog m C mq — o Z W ihey are diffesent. substitution is not a very useful reactlon for synthesising a
i and alkenes, Cubon-carbonbonds Y _m_ »_. v__ T__ H Fe 7 unt R corpoind,
v are broken in the process, r., H—C—C—O—C—H = g M — =
i . Pl it | T Allnes are often used as fuels, and so combustion is an Important
i J H-H hH POLLUTANTS
| ECOMOMIC REASONS FOR CRACKING ™., petl b \When alkane fuels are burned,
| 1. Therelslossdemand forlong alkanes, s, P INTERNAL " _.__mn_:__ e ““ mﬂm _hhqmnn. .
| % Shorteralkanes areuseful for fusls,which . e COMPLETE COMBUSTION MBLUSTION ENGINE _“z_ = it g _“u O o
| are in high demand and, therefore, mare profitable. ™ --.______.- s : The camplete combustion of alkanes forms CO; and HiDenly, s R e * BRI oR En_ ) e
I3 Thealkenes can be used to synthosiss larger P i plrabony proiami
g rivolecules such as polymers or pharmaceuticals. ' CHy + 205 — CO: 4 2HO s ~, Z - carbon manoxide (C0) -
“ : SULFUR DIOXIDE Potoncus
3. carbon = forms soot
INCOMPLETE COMBUSTION Fuels cantaining sublur farmy S0y when bamed,

This reacts with rafnwater to form acld raln.

it is rermoved from Factory chimneys by Bring
the chimney with a base o neutralise acidie
500, For example:

Cal + 50 — Cas0,

CaCO0; + SO; — CaS0; + CO; L_

4. uwnburned hydrocarbons -
AU redpiratony problems

To mindmise the effects of
pedlutants from Intemal combustion
ergings, they ane neactod in a
catadylic corverter, For example:

2C0 4 2ZNO — 2005 + N
L A
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