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Form 7 Chemistry Practical

Experiment 2: Preparation of 2-chloro-2-methylpropane
Introduction                                                     

2-methylpropan-2-ol is a tertiary alcohol which undergoes nucleophilic substitution readily with a nucleophile.  In this experiment, 2-methylpropan-2-ol is converted to 2-chloro-2-methylpropane using concentrated hydrochloric acid.

Chemicals

2-methylpropan-2-ol, concentrated hydrochloric acid, sodium hydrogencarbonate solution, anhydrous sodium sulphate

Apparatus
Quickfit set, separating funnel, conical flasks

Safety Precautions
2-Methylpropan-2-ol and 2-chloro-2-methylpropane are inflammable.  Concentrated hydrochloric acid is corrosive.  Gloves and goggles should be worn when performing the experiment.

Procedures

Add approximately 9 cm3 of 2-methylpropan-2-ol into a clean measuring cylinder.  Pour the liquid into a separating funnel and weigh the empty measuring cylinder again.  Measure 20 cm3 of concentrated hydrochloric acid in a 25cm3 measuring cylinder and add the acid to the separating funnel about 3 cm3 at a time.  After each addition, stopper the funnel and invert the funnel several times.  When the funnel is in upright position, loosen the stopper to release any pressure built up.
After all of the concentrated hydrochloric acid has been added to the funnel, leave the funnel for about 20 minutes with occasional shaking.  When the two layers in the separating funnel separate, run off and discard the lower aqueous layer.  Add aqueous sodium hydrogencarbonate into the funnel 2 cm3 at a time.  Stopper the funnel and shake with regularly release the pressure by loosening the stopper or the tap of the funnel.  Continue adding sodium hydrogencarbonate until no more gas is produced.
Remove the lower aqueous layer, run the organic layer into a conical flask.  Add anhydrous sodium sulphate to adsorb any water remained in the liquid.  Carefully decant the liquid into a pear-shaped flask (make sure that no solid go into the pear-shaped flask), add some anti-bumping granules and set up for distillation.  Collect the distillate with a pre-weighed conical flask or round-bottomed flask between 45℃ to 55℃.  Record the accurate boiling point.  Calculate the yield obtained.

Data Treatment
1. Fill in the below while you are conducting the experiment, copy it into your report.

	Mass of measuring cylinder with 2-methylpropan-2-ol
	g

	Mass of measuring cylinder after transferring the liquid
	g

	Mass of 2-methypropan-2-ol
	g

	Mass of collecting flask
	g

	Mass of collecting flask with 2-chloro-2-methylpropane
	g

	Mass of 2-chloro-2methylpropane obtained
	g


2.
Write down the boiling point of 2-chloro-2-methylpropane.

3.
Calculate the yield of 2-chloro-2-methylpropane.

Questions

1.
What is the function of sodium hydrogencarbonate?  Can sodium hydroxide be used instead?

2.
Write the mechanism of the reaction.

3.
The reaction can proceed at room temperature without heating, why?

4.
If butan-1-ol is converted to 1-chlorobutane using the same procedures, what do you expect about the rate and the yield of the reaction?  Explain.

Relevant Data

2-methylpropan-2-ol:
Density = 0.775 g cm-3
Melting point = 25-26℃
Boiling point = 83.0℃
2-chloro-2-methylpropane:
Density = 0.851 g cm-3
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