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Reactions involving alcohols: 
1. Combustion of Alcohols:

Alcohols combust with a CLEAN flame

CH3CH2OH + 3O2   2CO2 + 3H2O
Combustion of Alcohols produces Carbon Dioxide and Water

2. Reactions of Alcohols with Sodium:

Sodium also reacts with alcohols

2CH3CH2OH + 2Na  2CH3CH2O-Na+ + H2
This particular reaction produces hydrogen gas alongside a sodium alkoxide (in this situation sodium ethoxide). 

Observations 
· Effervescence (fizzing)
· The mixture becomes hot
· Sodium dissolves
· White precipitate is produced

3. Substitution reactions of Alcohols to form Halogenoalkanes:

Different halogenating compounds can be used to swap the –OH group for a halogen in an alcohol. A well known example is PX3 or PX5 where X is a halogen. 

Reactions with Phosphorous (V) Halide (PX5)

CH3CH2OH + PCl5  CH3CH2Cl + POCl3 + HCl

This reaction produces a halogenoalkane, a phosphorus halate and a hydrogen halide. 

Observation: 
· HCl can be detected by using litmus paper, if the paper turns red, HCl has been produced.



Reactions with Phosphorous (III) Halide (PX3)

PI3 + 3CH3CH2OH  2CH3CH2I + H3PO3
This reaction produces a halogenoalkane and also phosphorous acid (H3PO3)

4. Oxidation reactions involving alcohols:

Reagent in all oxidation reactions: Acidified K2Cr2O7 (potassium dichromate (VI))

The reaction is dependent on the type of alcohol and on the conditions!! 

Partial Oxidation of Primary Alcohols: 
Reaction: primary alcohol  aldehyde
Reagent: potassium dichromate (VI) solution and dilute sulphuric acid
Conditions:  (use limited amount of dichromate) warm gently and DISTIL out the aldehyde as it forms
Equation:
CH3CH2OH + [O]  CH3CHO + H2O

[O] is simply the oxidising agent in the reaction  
[image: http://www.chemguide.co.uk/organicprops/alcohols/makealddiag.gif]Observation:  orange dichromate ion (Cr2O72-) is reduced to green Cr3+ ion. 
In the partial oxidation of primary alcohols, an aldehyde is produced.  Aldehydes have the functional group –CHO not –COH e.g. ethanal has the formula CH3CH2CHO 
Full Oxidation of Primary Alcohols:
Reaction: primary alcohol  carboxylic acid
Reagent: potassium dichromate (VI) solution and dilute sulphuric acid
Conditions:  (use dichromate in excess) heat under REFLUX
Equation: 
CH3CH2OH + 2[O]  CH3COOH + H2O

Observation: orange dichromate ion (Cr2O72-) is reduced to green Cr3+ ion
[image: http://www.chemguide.co.uk/organicprops/alcohols/aldtoacid.gif]In the complete oxidation of primary alcohols, a carboxylic acid is produced. This reaction occurs under reflux (a process involving constant evaporation and condensation). Carboxylic acids have the functional group –COOH 


Oxidation of Secondary Alcohols: 
Reaction: secondary alcohol  ketone
Reagent: potassium dichromate (VI) solution and dilute sulphuric acid
Conditions:  heat under REFLUX
Equation: 
[image: http://www.chemguide.co.uk/organicprops/alcohols/makeketdiag.gif]CH3CH(OH)CH3 + [O]  CH3COCH3 + H2O
Observation: orange dichromate ion (Cr2O72-) is reduced to green Cr3+ ion
The oxidation of secondary alcohols produces ketones (e.g. propanone).  This reactions occurs under reflux much like the complete oxidation of primary alcohols Ketones have the functional group –CO 
Oxidation of Tertiary Alcohols: 
NO REACTION OCCURS – TERTIARY ALCOHOLS CANNOT BE OXIDISED
Orange dichromate ion (Cr2O72-) is NOT reduced and the solution remains orange
This is due to the absence of a hydrogen bond bonded to the carbon with the –OH group. 

N.B. Images have been taken from chemguide.com. All images belong to the owner of chemguide.com 
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