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WORKSHEET 17
School: Ba Sangam College        Year: 13
Subject: Chemistry Name: 
Strand 4 - Materials
Sub strand 4.2- Organic Chemistry
Content Learning Outcome -Classify alcohols into primary, secondary and tertiaryalcohols and 

recognise their general formulas.
-Explain the physical properties of alcohols.
-Describe and compare the effect of oxidising agents onprimary, 
secondary and tertiary alcohols.
-Describe the various reactions of alcohols and writebalanced equation 
for the reactions.
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Alcohols
Alcohols are represented as: R-OH, where R is the
alkyl group andOH is the hydroxyl group.

IUPAC Naming of alcohols
-Naming alcohols is similar to alkenes and 
alkynes with some exceptions.
-Alcohols are named by replacing the terminal “e”
of the corresponding alkane by“ol”. Wherever 
necessary, a number is written in front of “ol” to 
indicate theposition of the -OH functional group.
-While numbering the carbon atoms, priority 
should be given to the hydroxygroup over the 
alkyl group.
Steps
1. Select the longest carbon chain containing the 
functional group -OH.
2. Number the chain with the -OH group getting 
the lowest possible number.
3. Replace the “e” at the end of the suffix of the 
alkyl chain with -ol.
4. If necessary, add a prefix number to indicate 
which carbon the -OH group isbonded to.

Types of Alcohol
Primary alcohols
In a primary (1°) alcohol, the carbon which carries
the -OH group is attachedto only one carbon.

Secondary alcohols
In a secondary (2°) alcohol, the carbon 
whichcarries the -OH group isattached to two 
carbonatoms.

Tertiary alcohols
In a tertiary (3°) alcohol, the carbon atom which 
carries the -OH group isattached to three carbon 
atoms.



2.

Sangam Education Board – Online Resources

Properties of Alcohols
1. They are polar solvents.
The polarity decreases with increasing size of 
the alcohol.
2. The boiling point of alcohols are relatively 
higher than the correspondingalkanes. This is 
due to the hydrogen bonding which is present 
betweenthe molecules of an alcohol. 

3. Small alcohols are soluble in water.

Reactions of Alcohols
1. Oxidation
a. Oxidation of Primary Alcohols
-Primary alcohols can be oxidised by heating them
with:
i. Acidified dichromate (H+/Cr2O7

2-)
- Colour changes from orange (Cr2O7

2-) to green 
(Cr3+).

ii. Acidified permanganate (H+/ MnO4
-)

- Colour changes from purple (MnO4
-) to 

colourless (Mn2+).
-Primary alcohols are oxidised first to aldehydes 
and then to carboxylicacids.

b. Oxidation of Secondary Alcohols
-Like primary alcohols, secondary alcohols can be
oxidised by heatingthem with:
i. Acidified dichromate (H+/Cr2O7

2-)
- Colour changes from orange (Cr2O7

2-) to green 
(Cr3+).
ii. Acidified permanganate (H+/ MnO4

-)
- Colour changes from purple (MnO4

-) to 
colourless (Mn2+).
-  Secondary alcohols are oxidised to ketones, 
with no further reaction.

c. Oxidation of Tertiary Alcohols
-Tertiary alcohols cannot be oxidised since there
is no hydrogen to beremoved from the carbon 
with -OH group.
2. Dehydration of Alcohols
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-Alcohols can be dehydrated to alkenes upon 
heating in the presence of astrong acid, such as 
sulphuric acid. In this reaction, there is loss of a 
watermolecule which leaves behind a carbon-
carbon double bond.
-Tertiary alcohols are easier to dehydrate than 
secondary alcohols.
-Secondary alcohols are easier to dehydrate than 
primary alcohols.

3. Substitution Reactions of Alcohols
a. Substitution by chlorine
-The reaction of alcohol with dry hydrogen 
chloride gas is catalysed byzinc chloride. The 
alcohol is boiled under reflux as the gas is bubbled
through.

b. Substitution by bromine or iodine
Formation of bromoalkanes

Formation of iodoalkanes

Aromatic Alcohol - Phenols
-Phenols are compounds with one or more -OH 
groups attached to the benzenering. The simplest 
phenol is shown below.

Properties of phenol
-Phenol is a solid made up of crystals. 
-Its melting point is low (43 ℃), but higherthan 
that of benzene (6 ℃).
-Hydrogen bonding in phenol accounts for the
difference in the melting point.
-Phenol is slightly acidic and will react with a 
strong alkali.
-Phenol is moderately soluble in water.

Functional Group Isomers of Alcohols – Ethers
-Molecules of ethers contain two alkyl (R) groups 
joined to one oxygen, the twoR groups being alike
or different. 
-The general formula for ethers is ‘R-O-R’.
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Note:
 Ethers have low boiling points when compared

to alcohols. 
 Hydrogen bonds cannot exist between 

molecules of ethers, thus,the simple ethers 
have very low boiling points, lower than those 
alcoholsof comparable molecular masses.

Example
The boiling point of butan-1-ol(CH3CH2CH2CH2OH) 
is 117 ℃ and theboiling point of diethyl ether (CH3

CH2OCH2CH3) is 34.5 ℃.
Exercises
1. Classify the following alcohols as primary, 
secondary or tertiary.(5 marks)

2. What type of alcohol is 2-methylpentan-2-ol?
A. Primary B. Secondary 
C. Tertiary D. cannot be told(1 mark)
3. Which of the following statements show that phenol 
can be a solid atroom temperature while benzene is 
a liquid.(1 mark)
A. Phenol demonstrates hydrogen bonding.
B. Benzene demonstrates hydrogen bonding.
C. Benzene has greater van der Waals forces than 
phenol.
D. Phenol has greater van der Waals forces than 
benzene.
4. Explain the following statements.
a. Alcohols have high boiling points.(1 mark)
____________________________________________
____________________________________________
____________________________________________
____________________________________________

b. Phenol is able to dissolve in water, even if it is to a 
small extent.(1 mark)
____________________________________________
____________________________________________
____________________________________________
5. Illustrate hydrogen bonding in propanol.(1 mark)
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6. Name the following ethers.(2 marks)
a. CH3OCH2CH2CH3- _______________________
b. CH3CH2CH2OCH2CH3 - ____________________
7. Consider some organic compounds shown below.

From the above organic compounds, identify a 
compound that would reactwith acidified potassium 
dichromate to:(2 marks)
i. Produce a ketone - _______________________
ii. Produce an aldehyde - ____________________
Also draw the structural formula of the aldehyde and 
ketone that areproduced and name them.(2 marks)

8. Consider the reactions which ethanol undergoes as 
shown below and
answer the questions that follow.

a. State the reagents and conditions necessary for the 
reactions tooccur as represented by W, X, Y and Z 

respectively.(4 marks)
____________________________________________
____________________________________________
____________________________________________
____________________________________________
b. Name the products of each reaction as represented 
by A, B, C andD, respectively.
____________________________________________
____________________________________________
____________________________________________
____________________________________________


