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Alkanes
Alkanes are non-polar, non-reactive hydrocarbons

Why are they non-polar? 

The electronegativity difference between C and H is quite 
close, meaning they share electrons fairly evenly. There is 
no dipole to attract ionic species

Why are they unreactive? 

The bond enthalpies for C-C bonds and C-H bonds are 
relatively high (348,412kJ/mol respectively), making the 
bonds quite tough to break
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Alkanes 

When we combine the two (high bond enthalpy and being 
non-polar) this makes alkanes quite unreactive

Alkanes don’t react with acids/bases or oxidizing agents

This is a useful trait and alkanes are used as lubricating 
agents and the backbone of polymers

But when the do react --- Look out! 
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Combustion of Alkanes
When there is sufficient oxygen, 
alkanes will burn and form water and 
carbon dioxide as products

Try it: Write the complete combustion 
reaction of butane

In general, the formula for complete 
combustion of alkanes is: 
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What if there isn’t enough O2?
Then we have incomplete 
combustion where carbon 
monoxide and elemental carbon 
are formed

Both are toxic (CO interferes with 
oxygen transport, elemental C is 
soot and aggravates asthma)

Incomplete combustion of 
octane:
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Substitution Reactions
In a substitution reaction a halogen 
replaces a hydrogen in an alkane

In this reaction, two bonds must be 
broken: 

C-H & the bond between the 
halogens

We will look at each step in sequence 
(the mechanism by which this reaction 
occurs)

Thursday, February 9, 2012



Substitution Reactions 

Since the sharing of electrons between Cl2 (or any halogen, 
like Br) is even, when it splits it and an electron goes to each 
Cl• during a process called “Homolytic fission”

Cl•contains an unpaired electron & is called a “free radical”

Free radicals are very reactive and often go on to create 
more free radicals 
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Mechanism 
Let’s look at the mechanism behind the substitution reaction of bromine 
reacting with methane

Initiation: UV light breaks the bond between Br2 leaving free radicals

Propagation: Br reacts with methane, leaving another radical

Propagation: The methyl radical reacts with another bromine molecule 

Termination: Two radicals react and complete the reaction
* Lots of Bromine will 

mean more substitution 
(dibromo, tribromo, etc)
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Try it

Write the mechanism for ethane reacting with Cl2
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Importance of Alkenes 
Alkenes are very important in society. They much more 
reactive than alkanes because of the double bond present

They are created by “cracking” alkanes

Alkenes are the building blocks for many polymers, including 
most plastics

Alkenes are also important in many food products, like 
butter & margarine
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Addition Reactions 
The double bond is the most reactive part of alkene and it is 
where a reaction will occur

The double bond will break and the halogen will attach on 
either side of carbons that used to have the double bond

Name these compounds: 
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Try it! 
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Hydrogenation
Hydrogenation is a specific type of addition where the alkene is 
reacting with hydrogen instead of with a halogen

Usually requires the presence of a catalyst

This is the process that is used to make margarine: margarine is made 
from vegetable oil (contains polyunsaturated fats) but you can’t “spread” 
oil, so it is partially hydrogenated to make it harder and more spreadable  
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Reactions of hydrogen halides
Other compounds can be added to alkenes, such as hydrogen 
halides (ie H - Cl) or water (H - OH)

What about if both reactants are asymmetrical? Then we 
have 2 possible products and have to decide which is more 
likely to be formed
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Markovnikov’s Rule

Markovnikov’s rule states that “the rich get richer”. 
This means that the more substituted carbon (carbon already 
attached to more functional groups (like OH or a halogen) 
will get the functional group: OH or a halogen)
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Try it! 
Complete this reaction and determine which product will be 
more likely produced. 
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Try it!
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Challenge! 
    In violation of safety rules, you are eating a bacon cheeseburger 

near a sample of Br2 dissolved in water (commonly called bromine 
water). The bromine water has a yellow/orange colour. Some 
bacon falls out of your sandwich and falls into the bromine. The 
bromine water slowly loses its brown colour. Explain what reaction 
is happening.
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Answer! 

Bacon contains fats, which include unsaturated fats. 
Unsaturated fats (alkenes) react with the bromine water, 
forming haloalkanes. This removes the bromine from the 
water and it looses colour. 
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Elimination Reactions

In an elimination reaction, an alkane can be made into an 
alkene

This is the reverse of addition
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Polymerization of Alkenes

Poly means “many” 

Naming is usually just 
adding “poly” in front of 
the original monomer

Polymers often result in 
new unique properties that 
become very useful. 
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Try it! 
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