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Activity 21:   Oxidising ethanol to ethanoic acid


	





Student Worksheet














Questions


Explain how wine (ethanol) turns to vinegar (ethanoic acid) once it is left open to the air.


Name the acid formed when the ethanol in this reaction is replaced by: (a) propan-1-ol; and (b) pentan-1-ol.


Explain why propan-2-ol is not oxidised to a carboxylic acid.


Explain why the distillate may be a mixture of ethanol, ethanal, ethanoic acid and water.


How could the chemicals mentioned in Q4 be separated?











From the examiner… 


You should appreciate why reflux rather than distillation is used initially in this case.


You should be able to write an equation for this oxidation.


Understand why the final distillate is not pure ethanoic acid.











Safety


Wear goggles and gloves.


Ethanol is flammable.


Conc sulfuric acid is corrosive.


Sodium dichromate(VI) is a class 2 carcinogen. 			








Diagrams


Figure 1: Apparatus for reflux 


�


Figure 2: Apparatus for distillation 


�








Analysis of results


Record your observations in an appropriate form.


Write an equation for the reaction using [O] to represent the oxidising agent. 














Procedure


Slowly add 6 cm3 of conc sulfuric acid to 10 cm3 of deionised water in the boiling flask. It will be necessary to cool the flask with iced water as you add the sulfuric acid to the water.


Completely dissolve 10 g of sodium dichromate in the mixture from step 1 and add a small amount of pumice. Do NOT proceed further until all of the sodium dichromate has dissolved.


Arrange the apparatus for reflux as shown in Figure 1 and turn on the water for the condenser.


Make a mixture in a beaker of 3 cm3 ethanol and 10 cm3 of water and add this a little at a time through the condenser using iced water to cool the boiling flask as necessary. Note that this can be very violent and will need frequent cooling.


When all the ethanol solution has been added, heat the boiling flask on a water bath and reflux for 30 minutes.


Allow the reaction mixture to cool. Now rearrange the apparatus for distillation as shown in Figure 2.


Distil with a small flame and collect about 20 cm3 of distillate. This should be aqueous ethanoic acid.








Equipment/materials


Ethanol 


Conc sulfuric acid, H2SO4


Sodium dichromate(VI), Na2Cr2O7


Conical flask, beaker


Crushed ice, deionised/distilled water 


2 x 10 cm3 measuring cylinder, spatula


Small Bunsen burner 


Mass balance


100 cm3 Quickfit round bottomed flask, stillhead, dropping funnel, Liebig condenser, delivery tube


Boiling tube and bung


Pumice


Gloves











Objective				


Be able to reflux.


Be able to separate mixtures by distillation.








�


Highly flammable   


�


Corrosive
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