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13.1 Functional group 
Chapter 12 explains that the functional group of an organic molecule determines its chemical properties, leading to 

the existence of numerous organic molecules. 

 

13.2 Alcohols [R-OH] 
The alcohols form a homologous series with the general formula CnH2n+1OH, with an –OH as the functional group. 

They are named by reference to the corresponding alkane, with the hydrocarbon chain numbered from the end 

that gives the lowest number to the –OH group position. Propan-1-ol and propan-2-ol are two isomers of propanol 

and butanol, respectively, with their respective formulae shown in Figure 13.2. 

 
Alcohols have high boiling points and relatively low volatility. 

Alcohol molecules are like water molecules (H–OH) in that they 

are polar. 

 

Alcohol molecules are similar to water molecules with an alkyl 

group replaced by an H atom, making them miscible. Ethanol, the 

most important alcohol, is produced through fermentation or 

hydration of ethene. It is a neutral, colorless, and volatile liquid 

that is used extensively in everyday products like paints, glues, 

and aftershaves. 

Combustion  

The combustion of ethanol is an important property of ethanol. 

Ethanol burns quite readily with a clean, hot flame. 
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Oxidation  

Ethanol oxidizes in the atmosphere, producing vinegar through the process of alcohol oxidation. Bacteria aid this 

process, and ethanol can also be oxidized to ethanoic acid by agents like potassium manganate (VII), removing its 

purple color. 

 

Manufacture of ethanol 

Biotechnology uses microorganisms or enzymes to produce foods like yoghurt and bread, with fermentation being 

one of the oldest biotechnologies, catalyzed by yeast enzymes. 

Fermentation 

Anaerobic respiration is a process where yeast uses sugar solution for energy, breaking down sugar to produce 

carbon dioxide and ethanol. The optimal temperature for this process is 25-35°C. 

 
A batch process is an industrial method for fermenting glucose, where each batch undergoes a stage before moving 

on to the next. The primary product, ethanol, is separated from the mixture through fractional distillation, and the 

process is repeated with another batch of reagents. 

Hydration of ethene 

The hydration of ethene in the production of ethanol, a solvent and fuel, is crucial for its production. This process 

involves adding water to the double bond in ethene, typically over 

an acid catalyst. 
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Carboxylic acids, a homologous series with the general formula Cn H 2n+1 COOH, possess –COOH as their functional 

group, with their melting and boiling points shown in Table 13.5 and Figure 13.9. 

 

Acids, including methanoic acid, found in stinging nettles and ant stings, and ethanolic acid, the main component of 

vinegar, are weak acids that react with metals like magnesium. Despite their weak nature, they can form salts like 

sodium methanoate (HCOONa). 

 
Ethanoic acid, a member of the homologous series, reacts with metals and carbonates, producing magnesium 

ethanoate and hydrogen from the metal salt. 
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Ethanoic acid reacts with carbonates such as sodium producing the salt sodium ethanoate (CH3COONa), carbon 

dioxide and water. 

 

13.4 Esters  
Ethanoic acid will react with ethanol, in the presence of a few drops of concentrated sulfuric acid acting as a 

catalyst, to produce ethyl ethanoate – an ester. 

 
Esters are named after the acid and alcohol from which they are derived:  

» Name – alcohol part first, acid part second,  

» Formula – acid part first, alcohol part second, 

 

Esters, found naturally in fruits and flowers, are used in food flavorings and perfumes. Fats and oils are energy 

storage compounds, possessing the same linkage as PET but with different units. 

 

 

 

13.5 Condensation polymers 
Poly(ethene), formed by addition polymerisation, can be represented by: 

 
The starting molecules for nylon are more complicated than those for 

poly(ethene) and are called 1,6-diaminohexane and hexanedioic acid. 
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This sort of reaction is called condensation polymerisation. 

 

This differs from addition polymerisation, where there is only one 

product. Because an amide link is formed during the polymerisation, 

nylon is known as a polyamide. 

 

This type of polymerisation, in which two kinds of monomer unit 

react, results in a chain of the type: 

 
Polymerisation involves condensation reactions between monomer molecules, resulting in various polymers with 

varying properties, such as poly(ethyleneterephthalate) or PET, produced by reacting ethane-1,2-diol with benzene-

1,4-dicarboxylic acid. 

PET, like nylon, can be transformed into yarn for weaving, making 

it softer but harder wearing. Its polyester structure is formed by an ester link during polymerization. 

13.6 Natural polyamides  
Proteins, natural polyamides, are condensation polymers derived from amino 

acid monomers, with various types of side chains representing different 

structures. 

 

The other is the amine group, –NH2. Two amino acids are glycine and alanine. 
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Proteins are formed by condensation polymerisation. 

 
Protein chains formed by the reaction of many amino acid molecules have the general structure shown below. 

 
Proteins, comprising 15% of body weight, are formed through further reaction with amino acids at each end, with 

at least 100 amino acids involved, making them a key component of food. 
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Revision questions 
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