Topic 6: Structures and Reactions of Hydrocarbons
19Hydrocarbons (General)
Hydrocarbons are:

compounds that contain only carbon atoms and hydrogen atoms

obtained from crude oil by fractional distillation and can be classified into different groups. The two groups that you need to know about for Standard Grade are called alkanes and alkenes.

Remember
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Make sure in an exam that you write these words clearly so that the examiner is certain about which group you are referring to
Family of Hydrocarbons

The hydrocarbon family can be summarized as follows.

	Name
	General formula
	Functional group

	Alkanes
	CnH2n+2
	Single (covalent) bonds

	Alkenes
	CnH2n
	C=C, i.e., double (covalent) bond.

	Cycloalkanes
	CnH2n
	Carbon ring of single (covalent) bonds


Naming Hydrocarbons

All hydrocarbons have a common type of naming All hydrocarbons have a common type of naming
 Hydrocarbons with different numbers of carbon atoms have the following “prefixes” (forename)
	Number
	Prefix

	1
	Meth-

	2
	Eth-

	3
	Prop-

	4
	But-

	5
	Pent-

	6
	Hex-

	7
	Hept-

	8
	Oct-

	
	


Remember the first 8 hydrocarbons in the alkane family. Alkanes are named by using the prefixes shown above ( Meth) and adding the suffix “-ane.”( the family name)  All alkanes have an “-ane” ending 

 All alkenes end in “-ene.” as they belong to a different family. They all have a  C =C in their structure. Ethene is the first family member

Cycloalkanes are another family of ringed hydrocarbons named by using the prefix “cyclo-”(meaning ring)  in front of the corresponding alkane you get a family of 6 cycloalkanes starting with the 3 carbon ring cyclopropane

As hydrocarbons get longer their viscosity and boiling points increases but their flammability decreases. 

All the members of an homologous series have the same general formula: CnH2n+2 for alkanes and 
CnH2n for alkenes and cycloalkanes. 

Alkenes and cycloalkanes with the same number of carbons are isomers. 

The first member of the alkanes is methane CH4. 

The first member of the alkenes is a ethane C2H4. 

The first member of the cycloalkanes is cyclopropane C3H6. 

Alkenes are unsaturated compounds (this means they contain a carbon to carbon double bond). 

Unsaturated hydrocarbons (ie alkenes) undergo addition reactions in which the double bond opens up. This allows 2 bromine atom to add across the double bond to form a haloalkane. This explains why only alkenes decolorise bromine solution in an addition reaction 
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eg C2H4 + Br2 → C2H4Br2. 

                                 stage 1             stage 2

This diagram shows how the bromine molecule reacts with the C=C bond in ethane. Bromine will decolourise during this reaction.

Cracking breaks a longer chain alkane into a shorter more useful alkene and an alkane.  e..g

 C5H12 → C3H8 + C2H4 
4

