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Form 7 Chemistry Practical

Experiment 1: Preparation of Cyclohexene
Introduction                                       

Alkenes are reactive compounds which are commonly used to prepare compounds with various kinds of compounds such as ketones (alkanones) or aldehydes (alkanals).  Their preparation usually involves either dehydration of alcohols (alkanols), or elimination of alkyl halides (haloalkanes).

In this experiment, cyclohexene will be prepared by dehydration of cyclohexanol using concentrated phosphoric acid as the dehydrating agent.



The cyclohexene formed will then be purified and its chemical properties will be tested to ensure the presence of the C=C functional group.

Chemicals

Cyclohexanol, concentrated phosphoric acid, anhydrous calcium chloride, bromine water, 0.1M potassium permanganate, 0.5M sulphuric acid

Apparatus
Quickfit set, separating funnel, beakers, filter funnels, test tubes, thermometer

Safety Precautons
Concentrated phosphoric acid is corrosive, cyclohexanol and cyclohexanol and cyclohexene are inflammable, bromine water is harmful.

Procedures

(I) Preparation of cyclohexene


Weigh a clean empty pear-shaped flask accurately.  Put approximately 9g of cyclohexanol into the flask and record the accurate mass.  Add about 4 cm3 concentrated phosphoric acid slowly into the flask in small portions.  Mix the contents in the pear-shaped flask well.  Put some anti-bumping granules into the flask and construct a reflux set-up.  Place the whole set-up above a wire gauze and the tripod and heat the mixture to reflux.  After refluxing for 15-20 minutes, allow the mixture to cool to room temperature by a tap water bath.  With the same pear-shaped flask, construct a distillation set-up and collect the distillate which boils at 70-90℃. 
The distillate contains the crude product.  Pour the distillate into a clean 50 cm3 separating funnel.  Add about 5 cm3 saturated sodium chloride solution into the separating funnel.  Stopper the funnel and shake vigorously for about 2 minutes with occasional opening of the stopcock to release pressure.  Allow the separating funnel to stand for about 3 minutes with the stopper removed until a clear boundary between the 2 layers can be observed.  Run off the lower aqueous layer, and run the upper layer into a dry 100 cm3 conical flask.  Add some anhydrous calcium chloride to the flask until the solid is in excess and the solution is clear.  Filter the calcium chloride and collect the filtrate with a dry pre-weighed 50cm3 round-bottomed flask.  Add some anti-bumping granules to the flask and set up a distillation apparatus.  Distil the product and collect it at 81-85℃.  Record the exact boiling point and the mass of the distillate.

(II) Test of the cyclohexene (Record all observation in Table 1)

1. Place about 2cm3 of bromine water into a clean test tube.

2. Add a few drops of the product with a dropper in a drop by drop manner to the bromine water. Shake the test tube.  Add more drops if there is still no observation.  Record the observation.

3. Add about 1cm3 of 0.10M potassium permanganate into a clean test tube.

4. Add about 1cm3 of 0.50M sulphuric acid into the test tube.

5. Add the product drop by drop into the test tube.  Shake the test tube.  Add more drops if there is still no observation.  Record the observation.
Table 1
	Cyclohexene 
	Results

	Boiling point
	

	Appearance
	

	Test with bromine water
	

	Test with acidified 

potassium permanganate
	


Questions

1. Besides concentrated phosphoric acid, what else can be used to convert cyclohexanol to cyclohexene?  Why is it not used?

2. What are the main impurities after reaction?

3. What is the purpose of adding anhydrous calcium chloride?

4. Write an equation showing the reaction between cyclohexene and bromine.

5. Write an equation showing the reaction between cyclohexene and acidified potassium permanganate.
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