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Activity 22:   Eliminating water from cyclohexanol


	





Student Worksheet














Questions


What other chemical would convert cyclohexanol to cyclohexene? 


Which impurities move into the aqueous layer on shaking with sodium chloride solution? 


Which impurity is removed by mixing with anhydrous calcium chloride?


Write an equation for the reaction of cyclohexene with bromine water.


How could cyclohexene be produced from bromocyclohexane?











From the examiner… 


Understand separation by distillation.


Appreciate that organic reactions are often slow.


Make sure you can use appropriate purification steps for an organic compound.


Be able to write an equation for the reaction.











Safety


Organics are highly flammable, irritant and harmful.


Wear goggles.


Wear gloves when handling phosphoric(V) acid. 


Bromine water is harmful.


						








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


Place 10 cm3 of cyclohexanol in a boiling flask and slowly add 4 cm3 phosphoric(V) acid. Remember to wear gloves. Swirl the flask carefully to ensure complete mixing.


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


Heat the boiling flask in a water bath at 70 °C for 15 minutes.


Now raise the temperature and distil as slowly as possible so that the vapour is condensed by the water condenser.


Collect the distillate produced between 70 °C and 90 °C.


Add an equal volume of saturated sodium chloride solution to the distillate in a separating funnel.


Allow the layers to separate. Discard the lower aqueous layer.


Add a few pieces of anhydrous calcium chloride to the top organic layer in the conical flask.


Finally, decant the clear liquid into another flask.


If you have time, redistill the liquid, collecting the distillate produced between 81 oC and 85 oC.


To a few drops of the distillate, add bromine water drop by drop.








Equipment/materials


Cyclohexanol, C6H12O


Phosphoric(V) acid, H3PO4


Saturated sodium chloride solution


Anhydrous calcium chloride


Bromine water


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


0-100 °C thermometer 


2 x small conical flasks


Separating funnel


Boiling tube and stopper


Mass balance, spatula 











Objective				


Be able to handle glassware.


Be able to dehydrate cyclohexanol to cyclohexene.


Be able to purify an organic liquid.


Be able to prove the presence of an alkene.
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