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Crude Oil
Lesson Objectives:

Crude oil is a naturally occurring _CQm_p_BL « Know what crude oil is and why it

mixture olegdco_c.o.dmnﬁ_ _Crude oil must be separated before it can be
used.

contains hundreds (or even thousands) of e Understand how fractional

distillation separates hydrocarbons

. into useful fractions.
different _chain |en3 Ehs  andtherefore  , uUnderstand why hydrocarbons

different Fh !s-! ~al ~perbies ) condense at different heights within
a fractionating column.

Because they are all mixed together, crude oil

different hydrocarbon molecules with

cannot be used efficiently until the hydrocarbons have been separated into

by fractional distillation.

Fractional Distillation

What is fractional distillation?
The industial ak; de il | 1onS
hased vpon  their boi)ir\g points

Define the term fraction:

balina poinks.
JN

Annotate the diagram below to describe how fractional distillation works:

@ Oifferens hydocarbon melecvles

cool and condense ak Aifferenkt
\evels witin bthe column becawse
— 2 thar d:i\@elw\hcoboilinﬁ Poiaa;:’s,
(O Crude il is hesked @ Inside bre column thee is

in o fbmace onbl it

a bempemarure grad}a\l:, it
\mporises.

is hotles ok the beflom g
cooles ok the bop.

The vapours ase then passed into
@ the botom of o Rac.ﬁc’:na.ﬁrg colomn,
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How Fractional Distillation Works

Fractional distillation works because of two key scientific ideas:

1. Hydrocarbon molecules have different boi“r\s poinl:s

This is because as the carbon chain length __increases the molecules get larger. This

means that the number of van der Waals’ forces acting between the molecules

increases , therefore _mere energy is needed to overcome them and so the

boiling point __increases

2. The fractionating column has a bgm@ug 8&4&& .

The columnis __hokttes at the bottom and __cooles at the top. This

means that hydrocarbons reach temperatures below their boiling points at different

bggights or levels within the column.

Larger hydrocarbon molecules with their hAghQ/ boiling points will therefore
condense _ok the boHomM whilst smaller hydrocarbon molecules with the lowes
boiling points will condense neares the bop

Fractions of Crude Oil

Label the fractions on the diagram below before annotating the diagram to show the trends

in molecule size, boiling point, viscosity, volatility and combustibility:

Gaoses

Pebrol Molecwle size, boiling
poink and viscesity

nNcreases.
[ == Kerosene
Diesel. Oil . "ol
ot O \Jo\ohbbjﬁ combtﬁhb\llb

decrenses .

E——u Residwe (Bitvmen) \/
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Fractional Distillation vs Laboratory Distillation

Complete the table below:

Laboratory Fractional Industrial Fractional

Distillation Distillation
Separates Simple mixtures Comp\ex muxvres
Produces Two pure substances NuLb'lP)e, fractong

What is the same about both processes?
They bobh separote sobstances from muxlvees based opon  their boiling

poi nks.

What is different about both processes?
Fochonol dishllabien separakes complex mixtures jato {racbons _(whare as
. hishlab I .ol : il bskances.

Practise Questions — Fact Recall

1. What is crude oil?

A_complex mixture of hydrcarbon molecwles.

2. Define the term fraction.

Nixtuee of Iwdrocabon molecvles  with similas bo'\l\'n\qJ poinks.

3. Describe the process of fractional distillation.
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4. ldentify the two key features that allows the separation of crude oil by fractional
distillation.
Different hydrocasdbions have different  beiling poinks.
The G"acﬁono\.ﬁng cslvmn  centains q l:ampembu_'te gradae.nb :

5. Explain why larger hydrocarbons have higher boiling points.
The \eger tro melecvle, the Qreakes the numbes of van der
Lals' frep bebweon meleavies, so the highes Be boiling peink.
L [ B

Practise Questions - Application

1. A hydrocarbon condenses near the top of the fractionating column. Predict whether it
has; a high or low boiling point, a short or long carbon chain, a high or low viscosity, a

high or low volatility. Explain your reasoning.

The top af He coelumn is cosles then the bolom (ehich

Q d.o sk have a short f it
has & low boih’n\,a 'ooint- This is becanse shart chan

low wiscosiy and hiah volaklUhi.
) J J
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