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Cracking
Lesson Objectives:

Cracking is the process of breaking _Lgr_sg_ « Be able to explain the economic

hydrocarbon molecules into _sma lles reasons for cracking alkanes.
e Know that cracking involves breaking
hydrocarbon molecules. strong C-C bonds in alkanes.
¢ Know the conditions for and products
The process of cracking hydrocarbon of thermal cracking.
) ¢ Know the conditions for and products
molecules requires lots of_eagag_ due to of catalytic cracking and be able to

the strong _c_g‘_\xm;c_mjm_ and name the catalyst used.
Mb}j&% bonds present in

alkanes.

Why carry out Cracking?

Explain why long chain hydrocarbon molecules are cracked.

Products of Cracking

During cracking, large hydrocarbon molecules are broken down into a variety of smaller

hydrocarbon molecules, including:

o Alkanes
* Alkenes
. Csc\oo.LtoneS

* Aromakic  Twdrocarbons

However, since during chemical reaction atoms can neither be created nor destroyed. This
means that the total number of carbon and hydrogen atoms in the starting hydrocarbon

molecules must equal the total number of carbon and hydrogen atoms in the products.
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Explain why cracking long chain alkanes cannot only produce short chain alkanes.

During cracking the point at which the hydrocarbon molecule breaks varies, meaning multiple
different combinations of products can form. Using decane (CsoH,;) as an example, write
balanced symbol equations, using molecular formulae, to show how cracking can produce

different products:

CioHpy = Cyhty + CuHy
oy, — CoH + Cahig
oMy —> G H, + CsHio
ofy, —> Gty + CeHe + CH,
oMz

—> C Ho + 20H,

O 0O 0O 0

Industrial Cracking

Explain why the process of cracking requires high temperatures.

molecvles

There are two different methods used in industrial cracking; thermal cracking and catalytic
cracking. Both methods break large hydrocarbon molecules into smaller, more valuable,
hydrocarbon molecules but they do so under different conditions and therefore produce

slightly different combinations of products.
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Thermal Vs Catalytic Cracking

Complete the table below:

Conditions Thermal Cracking Catalytic Cracking

Temperature H lsh H lsh

Pressure H |8h Slight

Catalyst

. Leolite

Branched -chain Alkanes
Aromakic  Hydrecarbons

Favoured Products Alkenes

What is the same about both processes?

cham hudmcn.rbons mh:) short—cha.m kudmcod;ons

What is different about both processes?

h ; a litke 1ank

Why are branched-chain alkanes valuable products?

They ace used in mofor Qoels.
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Practise Questions - Fact Recall

1. What is cracking?
Break -chay i —C

2. What are the two types of cracking?
Themmnal and (-aknlﬁ Ge

3. Explain why heavier petroleum fractions are cracked.
Long chain hwdrocarbons are produced i mweh greakes guantities
than wWhat we need, whereas short -chain hudmcnfbms howe o
greokes demand than supply. Therefore large - —chain hydrcarbons are
crocked o produce. more “valvable short -chasn producis.

4. State the conditions necessary for, and the products favoured by thermal cracking.

i »

_Alkenes

Practise Questions — Application

1. One molecule of CsH, can be cracked to form one molecule of pentane and one other
product. Write an equation for this cracking reaction. State why a high temperature is

needed for cracking reactions to occur.

CaHnA — C Hm + C, Hsr
Lots 0€er\eml4 is ﬁeowmd to break tHe s(rroﬂq casbon- carben
and mﬁoonhmmgzn comlenhbondsmbr\QMdmcarboﬁ

molecvles.

What next?

The next step in the Learn, Revise, Practise Method is Revise, where you'll strengthen your
memory through retrieval practice exercises before moving on to Practise and applying your

knowledge to exam questions.
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