Experiment 2.10.2c[2] – Preparation of 2-chloro-2-methylpropane

!! Wear eye protection correctly throughout the experiment

In this experiment you will produce some 2-chloro-2-methylpropane according to the equation:

(CH​3)3OH(l) + HClaq) (CH​3)3Cl(l) + H2O(l)

Use a measuring cylinder to measure out 20 cm3 of 2-methylpropan-2-ol (CARE! – flammable) into a 250 cm3 conical flask. Now measure out 70 cm3 of concentrated hydrochloric acid (CARE! – corrosive) and add it carefully to the flask. Stopper the flask lightly and shake it gently. Regularly remove the bung to release any built-up pressure. You need to shake the contents for around 20 minutes. You should see the appearance of an upper immiscible liquid layer – this is your product.

Add about 6g of powdered calcium chloride to the flask and shake to mix. This will improve the separation of the aqueous and organic layers. Add the liquid mixture to a 250 cm3 separating funnel (make sure the tap is closed first!). Run off the lower aqueous layer and pour it away down the sink. Add about 20 cm3 of 0.1M sodium hydrogencarbonate to remove acid impurities. Stopper the flask and shake gently, regularly releasing the pressure that builds up by opening the tap (it must be facing upwards or the liquid will run out!). After a few minutes allow the contents to settle. Remove the stopper from the separating funnel and then run off and discard the lower aqueous layer again. Repeat this washing process until there is no more effervescence seen.

Now run the organic layer into a clean 100 cm3 conical flask. It will look milky because of the presence of small droplets of water within the organic layer. Add a spatula measure of anhydrous sodium sulfate (a drying agent) and shake gently to remove the water. The liquid will clear when this has been done. If it remains milky add a second spatula measure of sodium sulfate and shake further.

Filter the dry organic product through a small plug of cotton wool in a filter funnel into a clean, dry 50 cm3 pear-shaped flask. Add a few anti-bumping granules to encourage smooth boiling.

Now set up the Quickfit apparatus for distillation as shown in the photograph on the next page. Make sure that you use cold water for the condenser and ensure that it enters from the bottom. Lightly grease all of the joints to prevent them from sticking when you try to dismantle them. Check that all the joints are well-fitting. Some joint clips will help with this. Turn the cold water on so that a slow flow of cold water is seen exiting the condenser into the sink.

[image: image1.jpg]



Using a blue Bunsen flame heat the flask gently (you can turn it down at the gas tap) from under the gauze. Keep a close eye on the temperature. Collect any liquid which boils up to 50(C in a beaker. When this temperature is reached swap the beaker over for a clean, dry and previously weighed sample bottle. Continue heating and collecting the distillate until the temperature reaches 52(C. Swap back the beaker and stop heating.

Re-weigh the sample bottle to determine how much of the 2-chloro-2-methylpropane product that you have collected. From the starting quantities you should be able to calculate the theoretical yield of product. Use this to calculate the percentage yield of your product.

Allow the apparatus to cool and place all the waste organic liquids into an organic waste bottle. Pool your product with the rest of your class. You will use it in the next experiment.
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