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Learning objectives
Explain the equipment used for cracking alkanes in the laboratory.
Deduce a hydrocarbon product of cracking.
Use general formulas to identify the products of cracking.
Introduction 
Longer chain alkanes can be cracked to form shorter chain alkanes and alkenes. 
Johnstone’s triangle
In chemistry. we make sense of the things that we can see by representing what we can’t see using formulas, equations, diagrams and models.
Johnstone’s triangle is a way of thinking about these different concepts as different corners of a triangle:


Macroscopic – what we can see. Think about the properties we can observe, measure and record.
Sub-microscopic – smaller than we can see. Think about the particle or atomic level.
Symbolic – representations. Think about how we represent chemical ideas using symbols and diagrams.
Being able to connect and move between these three different levels is important for scientific understanding.



[image: Equipment showing a bunsen burner heating a hard glass test tube that has been clamped sideways the bottom of the test tube contains mineral wool soaked in liquid paraffin, the middle of the test tube right above the bunsen burner flame has porcelain chips there is a bung in the opening of the test tube that has a delivery tube inserted into it the delivery tube goes into a through water and there is a bunsen valve at the end of the delivery tube the bunsen valve goes into an upside down smaller test tube placed at the top of the water level that is collecting the product gas there is water 3/4 the way up the test tube and bubbles going through that water][image: Two carbons with a single bond to each other, each carbon also has a single bond to two hydrogen atoms. Each carbon atom has a total of 3 bonds.][image: Triangle with orange corners that represent the three aspects of Johnstone's triangle. Macroscopic, sub-microscopic, and symbolic.

Text in centre reads cracking of alkanes]Sub-microscopic – smaller than we can see
The alkane decane can be cracked to produce octane plus another hydrocarbon. Complete the table to show the number of hydrogen atoms in decane and in octane.
Alkane
Number of C atoms
Number of H atoms
decane
10

octane
8

Deduce the number of carbon and hydrogen atoms in the other hydrocarbon product.
_________________________________________________________
_________________________________________________________
Explain why the displayed formula of the other hydrocarbon product is not correct. 

___________________________________________

Change the formula to make it correct.


Macroscopic – what we can see 
Paraffin is made up of long chain alkanes. Paraffin can be cracked in the laboratory.
Name the equipment used to provide:
high temperature ___________________________________
catalyst _____________________________________________
Explain why the products are collected over water.
_______________________________________________________________

Symbolic – representations
The alkane dodecane has 12 carbon atoms. Dodecane can be cracked to form three different products.
The equation for the reaction is:
 → +  + 
The general formula for an alkane is .
Give the value of  for dodecane. ______
Show that the number of hydrogen atoms in the formula is correct.
________________________________________________________________
Use the general formula to identify the formula of the product which is also an alkane. ________________________________________________
Give the general formula for  and . 
______________________________________________________________________________________________________________
Name the type of hydrocarbon that the formula represents.
________________________________________________________________
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