	AS 3.08
	PREPARATION OF A HALOALKANE
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	You are going to make a haloalkane, 2-chloro-2-methylpropane.  In the process of doing this, you will have a second chance to practise some new techniques.
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	2-methylpropan-2-ol and 2-chloro-2-methylpropane are flammable.  The bottle of 2-methylpropan-2-ol must be kept closed when not being used.  The substances should be kept away from naked flames. 2-methylpropan-2-ol is also harmful if inhaled or spilt on skin.

Concentrated hydrochloric  acid is very corrosive.  Wear gloves when using it and when washing out apparatus later. This acid reacts violently with water.  

Sodium sulphate is an irritant. 

The fumes from this experiment are unpleasant.  Use tubing to carry the fumes below bench level.  The residues from each experiment should be washed down the fume cupboard sink with large amounts of water.


1)
Pour about 9 cm3 of 2-methylpropan-2-ol into a measuring cylinder and find its mass.

2)
Pour the 2-methylpropan-2-ol into a 50 cm3 separating funnel, and reweigh the measuring cylinder so that you can find the mass of the 2-methylpropan-2-ol used.

3)
In a fume cupboard, add 20 cm3 of concentrated hydrochloric acid to the separating funnel, 3 cm3 at a time.  After each addition, stopper the flask and invert it a few times (opening the tap to release the pressure).

	4)
Leave the separating funnel in the fume cupboard for about 20 minutes, gently shaking it at regular intervals.  If you are doing the distillation in the same lesson, then during this time set up the distillation apparatus shown in the diagram.

5)
Weigh the flask used to receive the distillate

6)
After the 20 minutes are up, allow the layers to separate in the funnel, and then run and discard the lower aqueous layer.

7)
Add sodium hydrogencarbonate solution 2 cm3 at a time to the separating funnel to neutralise any remaining acid.  Shake the funnel after each addition, carefully releasing the pressure.  Continue until no more CO2 is produced.
8)
Allow the layers to separate in the funnel, and then run and discard the lower aqueous layer.
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9)
Run the organic layer into a clean, dry conical flask and add three spatula loads of anhydrous sodium sulphate to dry the organic liquid.  Cork the flask and swirl it occasionally for five minutes.

10)
Carefully decant the liquid into the distillation flask.  You must make sure that no solid enters the flask.

11)
Add a few anti-bumping granules to the distillation flask and distil the liquid, collecting the liquid that distils in the range 47-53(C.  Heat gently so that the liquid never distils at more than a couple of drops per second.

12)
When you have finished your distillation, find the mass of the 2-chloro-2-methylpropane formed.

Questions

1)
Calculate the percentage yield of 2-methylpropan-2-ol.

2)
Explain why sodium hydrogencarbonate and anhydrous sodium sulphate were used in this experiment.
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