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Homologous series: Alkenes  
 
Alkenes are ‘unsaturated’ as not all the carbon atoms are 
bonded to the maximum number of four atoms. 
 
Unsaturated compounds refers to substances that contain 
molecules with more than one C=C double bond. (For eg: 
Vegetable oil) 
 
 
Functional group 
 
Alkenes contain carbon-carbon double covalent bonds. 
 
 
General Formula 
 
Alkenes have a general formula of CnH2n. 
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Name Carbon 

atoms 

Molecular 

Formula 

Full Structural Formula Condensed 

structural 

formula 

  

  

Ethene 

  

  

2 

  

  

C2H4 

  

  

CH2CH2 

  

  

Propene 

  

  

3 

  

  

C3H6 

  

  

CH2CHCH3 

  

  

Butene 

  

  

4 

  

  

C4H8 

  

  

CH2CHCH2CH3 
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PHYSICAL PROPERTIES 
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Physical property Reasoning 

  

  

Melting and boiling points 

  

The boiling points of alkenes increase as the number of carbon atoms in the alkene increases. 

As the relative molecular mass of the alkene increases, the strength of intermolecular forces of attraction 

between the molecules increases. As such, more energy is needed to overcome the intermolecular forces of 

attraction between the larger molecules.  

Hence, alkenes containing more carbon atoms have higher boiling points. 

  

  

Volatility 

  

The higher the relative molecular mass of an alkene, the less volatile it is.  

The intermolecular forces of attraction between large alkene molecules are stronger than that between smaller 

alkane molecules.  

Hence, larger alkene molecules that are liquid at room temperature are less likely to evaporate. 

Density 

  

The higher the relative molecular mass of an alkene, the higher the density.  

  

Viscosity 

  

 The higher the relative molecular mass of an alkene, the higher its viscosity.  

Alkenes with longer hydrocarbon chains tangles together and flow less easily. 

  

Flammability 

  

The higher the relative molecular mass of an alkene, the lower the flammability. 

The larger alkenes contain a higher percentage of carbon and produce a smokier flame as incomplete combustion is 

more likely to occur. 

Solubility 

  

All alkenes are insoluble in water but are soluble in organic solvents such as benzene and ethanol. 

  



1) COMBUSTION 
 
When there is sufficient oxygen, an alkene undergoes 
complete combustion and produce carbon dioxide and 
water. 
  

 C4H8 + 6 O2  4 CO2 + 4 H2O 
  
When there is insufficient oxygen, the alkene undergoes 
incomplete combustion and produce water and carbon 
monoxide.  
  

2 C2H4 + 4 O2  4 CO + 4 H2O 
 
 

2) HYDROGENATION 
 
 
 
 
 
 
 
 
 
 
Condition:  200°C and a nickel catalyst is required. 
   
Through the process of hydrogenation, vegetable oils can be 
converted to margarine. 
  
Margarine is considered a saturated compound as it has 
no C=C bonds. 
 

CHEMICAL REACTIONS 

DARRELL ER (COPYRIGHTED) © 

CHEMICAL REACTIONS OF ALKENES 
 
1) Combustion 

 
2) Hydrogenation (add hydrogen gas) 

 
3) Bromination (add aqueous bromine) 

 
4) Hydration (add water) 

 
5) Polymerisation (combined alkenes to form long chain) 
 

  



3) BROMINATION 
 
When aqueous bromine reacts with alkenes, it changes 
colour from reddish-brown to colourless.  
  
Aqueous bromine can be used as a test to distinguish 
between alkanes and alkenes as alkanes do not react with 
aqueous bromine in the absence of ultraviolet light. 

 
C2H4 (g) + Br2 (aq)  C2H4Br2 (l) 

 
 

4) HYDRATION 
 
Water can be added across the C=C double bond to produce 
an alcohol containing the −OH functional group. 
 
 
 
 
 
 
 
 
 
 
Conditions:  
 
The reaction is carried out at 300°C and at 60 to 70 atm.  
 
Phosphoric(V) acid acts as a catalyst for the reaction. 
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CHEMICAL REACTIONS OF ALKENES 
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5) POLYMERISATION  
 
Identical alkene molecules (monomers) can be joined 
together to form a large molecule, known as a polymer.  
  
For instance, ethene molecules can be joined together 
through polymerisation to form the polymer: poly(ethene).  

 
 
 

CHEMICAL REACTIONS 

DARRELL ER (COPYRIGHTED) © 

CHEMICAL REACTIONS OF ALKENES 
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CRACKING 
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Catalytic cracking 
  
Catalytic cracking is a process where a long-chain hydrocarbon from petroleum is broken down into short-chain hydrocarbons.  
 
It is needed for production of fuels for vehicles, production of alkenes & production of hydrogen. 
   
Conditions:  Aluminium oxide (Al2O3) and silicon (IV) oxide (SiO2) at temperature of 600°C. 
 
 
 
 
 
 
 
 
 
 
 
 
At least one of the products formed will be an alkene. Alkanes, hydrogen and even carbon can be produced from the cracking process as well. 
  
Examples: 
  

Long chain alkane → shorter chain alkane + alkene 
  

C9H20 → C4H10 + C5H10 

  
  

Long chain alkane → shorter chain alkene + shorter chain alkene + hydrogen 
  

C9H20 → C4H8 + C5H10 + H2 
  

 



ISOMERISM (ALKANE) 
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ISOMERISM 
  
The name of each isomer is derived based on the substituent 
group it contains and the longest carbon chain it contains. 
 
Isomers have similar chemical properties but slightly different 
physical properties such as different boiling points & density. 

Carbon atoms Prefix Substituent Group 

1 Methyl -CH3 

2 Ethyl -CH2CH3 

3 Propyl -CH2CH2CH3 

*Straight chain alkanes have an elongated structure and have a 

greater surface area to volume ratio. Hence, the intermolecular 

forces are harder overcome and the boiling point is higher. 

  



ALL ORGANIC COMPOUNDS 
Complete Combustion 

 
 

Incomplete Combustion 
 

ALKANE ALKENE ALCOHOL CARBOXYLIC ACID 
C - C 

Prefix 
  
Meth- 1 
Eth- 2 
Prop- 3 
But- 4 
Pent- 5 
Hex- 6 
Hep- 7 
Oct- 8 
Non- 9 
Dec- 10 

Catalytic Cracking 
(Al2O3 & SiO2, 600 °C) 

X + O2 (g)  CO2 (g) + 2H2O (l) 

CH4 (g) + Br2 (g)  CH3Br (g) + HBr (g) 

Substitution 
(UV light) 

Hydrogenation 
(200 °C & nickel) 

Bromination 
(Test for C=C bonds) 

 
 

Hydration 
(300 °C & 60-70 atm, Phosphoric(V) acid) 

LONG CHAIN 
ALKANE 

 Addition 
Polymerisation 

(High temp &  
pressure) 

 

H2 gas 
(For Haber process) 

 
Fermentation 

(37°C, yeast & no O2) 
 

SUGAR 
C6H12O6  C2H5OH + CO2 

C = C -OH 

Oxidation 
(acidified aqueous potassium 

manganate(VII) / exposed to air) 

Esterification 
(warm, sulfuric acid) 

 

ESTER   + H2O 

-COOH 

-COO- 

Condensation 
Polymerisation 

(elimination of water) 
 

C2H4 (g) + Br2 (aq)  C2H4Br2 (aq) 
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X + O2 (g)  CO (g) + 2H2O (l) 

POLYMER 
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Join our telegram 
channel: 
@overmugged 

Need help? 
 
DARRELL 
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years of experience) 
 
8777 0921 
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@Darreller 
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Professionally designed crash course to help you get a condensed revision before your ‘O’ Levels! 
 
The 4 hour session focuses on going through key concepts and identifying commonly tested 
questions! 
 
Our specialist tutors will also impart valuable exam pointers and tips to help you maximise your 
preparation and ace your upcoming national exam! 
 
The crash courses will begin in June 2021 and last till Oct 2021. 
 
Pre-register now on our website and secure your slots! 
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