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Laboratory report: Preparation of 2-chlorobutane


Name:		A. N. Other					Date: 		1 May 2025

Aim
The aim in this experiment is to prepare 2-chlorobutane by carrying out a nucleophilic substitution which can be done by refluxing 2-butanol with a concentrated hydrochloric acid in the presence of anhydrous zinc chloride. The percentage yield is then calculated.

Background
A nucleophilic substitution reaction is a fundamental class of reactions in which an electron rich nucleophile selectively bonds with or attacks the positive or partially positive charge of an atom. To prepare a chloroalkane, alcohol must reflux with a concentrated hydrochloric acid when zinc chloride is present, this is called a nucleophilic substitution reaction. 


Method
[bookmark: _Hlk117236621]All personal protective equipment (PPE) was collected and set up correctly as labelled in diagram 1 below. Zinc chloride (35g) was measured out in weighing boat on an analytical balance and put in round bottom flask. Then 2-butanol (11.9g) was measured out and then put into the round bottom flask also. Finally concentrated hydrochloric acid (25cm3) was added into the flask. This was all set up as is in (diagram 1) below and left for 30 minutes to reflux. Once the 30 minutes were up the apparatus for distillation was set up (diagram 2). The liquid which boiled below 100ºC was collected before being placed into the separating funnel. Firstly, the distillate was washed with deionised water (25cm3), then washed with 5% sodium hydroxide solution (25cm3) then with deionised water (25cm3) again, each time just the upper layer was retained. A conical flask was weighed to get a starting weight. At the end, the upper layer was placed in a conical flask and a little calcium carbonate was added to the flask and swirled. This was then filtered into the pre-weighed conical flask. The end mass was then recorded.

[image: ][image: ]
	Diagram 1	Diagram 2

Raw data
The starting weight of the conical flask was 61.4978g.

The end weight of the conical flask was 72.3760g.

Calculations
Number of moles: mass/GFM = 11.9/74 = 0.16018
      = 0.161 moles
Moles of product from mole ratio = 1:1

GFM product: 0.161 x (35.5 + 12x4 + 9) = 92.5g
Mass: 0.161 x 92.5			= 14.8925
End weight – start weight:		= 72.3760 – 61.4978 = 10.8782g
% yield – actual/theoretical x 100:	= 10.88/14.89 x 100 = 73.07%



Conclusion
The percentage yield was calculated and was 73.07% which is a good amount. This shows that the experiment was a success. 

Sources of error
Some of the distillate could escape through the cracks during this process which would lower the % yield. This error was minimised by using clips to secure the joints in the Quickfit apparatus glass. 

Calcium chloride was added to remove moisture left from the separation stage. Water present in the final product would have resulted in an inaccurate mass of product being determined.

If the temperature rose any higher than 100ºC the water would end up being distilled and collected along with the final product so the product would be impure and the mass collected inaccurate.
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