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Activity 20:   Oxidising ethanol to ethanal


	





Student Worksheet














Questions


Using the following densities – ethanol = 0.77 g cm–3 and ethanal = 0.79 g cm–3 at 20 °C – calculate the yield assuming that the distillate is pure ethanal. 


Which product would be responsible for turning the universal indicator red? How was this product formed?


Why cannot reflux followed by distillation of the product be used to make ethanal? 


Draw structural formulae for ethanal and an isomer of C2H4O, circling and naming the functional groups.


Ethanol has a boiling point of 78 °C whereas its isomer methoxymethane (CH3OCH3) boils at –28 °C. Explain this in terms of bonding.











From the examiner… 


Appreciate why distillation rather than reflux is used in this case.


Be able to write an equation for the oxidation.


Be able to calculate the yield of product.











Safety


Wear goggles and gloves.


Ethanol and ethanal are flammable.


Conc sulfuric acid is corrosive.


Sodium dichromate(VI) is a class 2 carcinogen and ethanal is class 3 – wear gloves.


						








Diagram


�











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 3.5 cm3 of conc sulfuric acid to 10 cm3 of deionised water in the boiling flask. It may be necessary to cool the flask.


Set up the apparatus for preparation by distillation as shown in the diagram.


Make a solution of 10 g of sodium dichromate in a mixture of 10 cm3 of deionised water and 8.0 cm3 of ethanol. Once all of the sodium dichromate has dissolved, pour the mixture into the separating funnel, making sure the tap is closed. 


Connect the apparatus and start the water condenser. Heat the flask with a small flame and add the liquid from the separating funnel at the same rate as the liquid distils over and is collected. The collection vessel should be immersed in ice water as ethanal is a volatile compound.


Measure and record the volume of ethanal collected. Now carry out the chemical tests as described in steps 6 and 7. 


To a portion of the distillate add some of the universal indicator.








Equipment/materials


Ethanol 


Conc sulfuric acid, H2SO4


Sodium dichromate(VI), Na2Cr2O7


Conical flask, beaker, spatula


Crushed ice, deionised/distilled water 


2 x 10 cm3 measuring cylinder, spatula


Small Bunsen burner 


Mass balance and weighing bottle


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


Boiling tube and bung


Universal indicator and chart











Objective				


Be able to control oxidation by addition and distillation.


Be able to calculate yield.
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Highly flammable


�


Corrosive
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