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What is the chemical equation for the 
complete combustion of ethanol? 
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What is the chemical equation for the complete 
combustion of ethanol?

CH3CH2OH + 3O2 ⟶ 2CO2 + 3H2O
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What condition is required to ensure 
complete combustion takes place?
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What condition is required to ensure complete 
combustion takes place?

Excess oxygen
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What is the chemical equation for the 
incomplete combustion of ethanol to 

produce carbon monoxide? 
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What is the chemical equation for the incomplete 
combustion of ethanol to produce carbon monoxide? 

C2H5OH + 2O2→ 3H2O + 2CO
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How do alcohols react to form 
halogenoalkanes?
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How do alcohols react to form halogenoalkanes?

There are multiple ways alcohols can react to 
form halogenoalkanes:

- React with sodium halides and sulfuric acid.
- React with sodium or potassium iodide and 

concentrated phosphoric (V) acid.
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How does ethanol react with sodium?
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How does ethanol react with sodium?

2CH3CH2OH + 2Na → 2CH3CH2ONa + H2

Ethanol reacts with sodium to form hydrogen gas 
and sodium ethoxide (an alkoxide).

If the solution is evaporated, sodium ethoxide 
remains as a white solid.
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How are primary alcohols oxidised to 
aldehydes?
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How are primary alcohols oxidised to aldehydes?

If you heat a primary alcohol with acidified potassium 
dichromate(VI), the alcohol will be oxidised to form an 
aldehyde:

CH3CH2OH + [O] → CH3CHO + H2O

The acidified potassium dichromate(VI) will change 
colour from orange to green.
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How are primary alcohols oxidised to 
carboxylic acids?
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How are primary alcohols oxidised to carboxylic 
acids?
If a primary alcohol is heated under reflux with acidified potassium 
dichromate(VI), the alcohol will be oxidised to form a carboxylic 
acid.

CH3CH2OH + 2[O] → CH3COOH + H2O

The acidified potassium dichromate(VI) will change colour from 
orange to green.
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How are secondary alcohols oxidised to 
ketones?
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How are secondary alcohols oxidised to ketones?

If a secondary alcohol is heated under reflux with acidified 
potassium dichromate(VI), the alcohol will be oxidised to form 
a ketone:

CH3CH(OH)CH3 + [O] → CH3COCH3 + H2O

The acidified potassium dichromate(VI) will change colour 
from orange to green.
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How do alcohols undergo dehydration 
reactions?

https://bit.ly/pmt-cc 
https://bit.ly/pmt-cchttps://bit.ly/pmt-edu



How do alcohols undergo dehydration reactions?

Alcohols undergo dehydration reactions to form 
an alkene and a water molecule.

Two options to carry out dehydration:

- Heat with strong acid catalyst. 
- Pass alcohol vapour over Al2O3 powder.
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What is the chemical equation for the 
dehydration of propan-2-ol to form 

prop-2-ene?
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What is the chemical equation for the dehydration of 
propan-2-ol to form prop-2-ene?

CH3CH(OH)CH3 → CH2CHCH3 + H2O
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How do alcohols react with carboxylic 
acids?
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How do alcohols react with carboxylic acids?

Alcohols react with carboxylic acids to 
form esters. This process is called 
esterification and requires heating with a 
sulfuric acid catalyst. 
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What is the chemical equation for the 
reaction between methanol and ethanoic 
acid? Give the name of the ester formed
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What is the chemical equation for the reaction between 
methanol and ethanoic acid? Give the name of the 
ester formed

CH3OH + CH3COOH → CH3COOCH3 + H2O 

Product CH3COOCH3 is methyl ethanoate.
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How are alcohols classified?
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How are alcohols classified?

Primary, 1° - The carbon bonded to the alcohol group is bonded to one R (alkyl) group only.

Secondary, 2° - The carbon bonded to the alcohol group is bonded to two R groups.

Tertiary, 3° - The carbon bonded to the alcohol group is bonded to three other R groups.
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How can you distinguish between 
primary, secondary and tertiary alcohols?
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How can you distinguish between primary, secondary and 
tertiary alcohols?

- Tertiary cannot be oxidised and therefore there’s no colour change 
(remains orange) when heated with acidified potassium 
dichromate(VI).

- Primary and secondary alcohols are able to be oxidised and so there 
would be a colour change from orange to green. 

- You could run further tests on the resulting solutions from primary and 
secondary alcohols by using Fehling’s or Tollens’ reagent to 
distinguish between aldehydes and ketones.
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How can you deduce the presence of a 
CH3CH(OH)– group in an alcohol?
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How can you deduce the presence of a CH3CH(OH)– 
group in an alcohol?

- Iodine is added to a small volume of alcohol.
- Sodium hydroxide is then added to decolourise the iodine.
- The presence of a CH3CH(OH)- group is indicated by a 

very pale yellow precipitate known as tri-iodomethane, 
CH3I.
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