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CHM. 313
Experiment 3: Distillation
Name:




   Date: 
Group #: 
I. Objective :
The aim of this experiment is to distill a two-component mixture using simple distillation and fractional distillation.
II. Procedure :
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Simple distillation
· Assemble the apparatus ( distilling flask, thermometer, condenser, adapter, and graduated receiver)

*be sure that the thermometer bulb is positioned below the side arm so that it can measure the temperature of the vapor that passes out of the flask and into the condenser and receiver.

· Place 50 mL mixture of water and acetone in the round-bottomed flask

· Run the cold water before starting to heat

· Adjust heat to slowly collect the distillate and steadily into the receiver.
Fractional Distillation:
· Set up the fractional distillation apparatus by connecting the 3-way adapter to the round-bottomed flask and the condenser. Place the thermometer in the adapter. Connect the other adapter to the end of the condenser. Place the receiving cylinder underneath the adapter (it is best to place it in iced water as well to prevent re-evaporation of liquids).

· Let the water flow before starting the distillation.

· Place the 50 mL mixture of water and acetone in the round-bottomed flask on a hot plate.
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Insert a few boiling stones in the flask to prevent bumping.

· Start heating the round-bottomed flask.

· When you notice that the temperature remains constant at 56°C (boiling point of acetone)(acetone is vaporizing.

· When the temperature starts increasing more than 56°C, remove the 1st receiving cylinder containing the acetone.

· Place the 2nd receiving cylinder under the adapter.

· Wait for the water to evaporate and reach the receiving flask (or just simply collect the water from the round-bottomed flask since we know that original mixture contained only dilute acetone)
III. Table of reagents:

· Round-bottomed flask

· 3 supporting stands

· Fractionating column

· 3-way adapter

· Condenser

· Adapter (delivery tube) to connect to the end of the condenser

· 2 receiving cylinders

· Thermometer

· 50 mL mixture of water and acetone

· Hot plate

· Boiling stones

· Grease so that the adapter wouldn’t stick to the flask and condenser

· Iced water to prevent contents in receiving flask from evaporating

· Paraffin paper to wrap around the joints of the distillation apparatus

IV. Results: 
1) Simple Distillation:

	F1=13ml
	Mixed (H2O and Acetone)

	F2= 5 ml
	Pure Acetone

	F3=1.2ml
	Pure water.


2) Fractional Distillation:

	F1: 13.2
	F2: 0 ml


V. Discussion of Results:   
% efficiency for 1st trial in simple distillation= F1/15 ml × 100= 13/15×100=86.66%

% efficiency for 2nd trial in simple distillation= F2/15 ml ×100=             5/15 ×100= 33.3%

% efficiency for 3rd trial in simple distillation=doesn’t count since its pure water. 
% efficiency for fractional distillation= F1/15× 100 = 13.2/15= 88%

VI. Sources of error: 
· Adding grease so that the adapter wouldn’t stick to the flask and condenser.

· Not letting water flow in the condenser before starting to heat the round-bottomed flask.

· Not cooling the receiving cylinder (the liquids could evaporate if not cooled).

· Adding more or less than two-thirds of the volume of the round-bottomed flask.

· Not wrapping paraffin paper around the joints in the distillation apparatus (which could let the vapor evaporate without entering the adapter or the condenser).
VII. Answers to questions on manual/book:
4) If a liquid has a constant boiling point, the liquid could contain impurities which will raise its boiling point, but the boiling point will remain constant but at a temperature higher than the normal boiling point of the pure liquid.

5) If we reduce the atmospheric pressure, the boiling point of a liquid will also be reduced. The reason for this is that boiling point is the temperature at which the vapor pressure of a liquid is equal to the atmospheric pressure. If we reduce the atmospheric pressure, the vapor pressure of the liquid will also be reduced and hence, the boiling point will be reduced.

6) When the boiling point is reached, the molecules on the surface of the liquid will start to evaporate, and then the molecules after them will start to evaporate when they reach the new lower surface of the liquid until the last surface is reached, that’s when all the molecules will have evaporated. (The molecules that are inside the liquid cannot leave the liquid before reaching its surface).

7) If the distilling apparatus is tightly closed at every joint, the apparatus would explode because of the high pressure inside it.

8) The hot vapor going down the condenser needs to be cooled and transformed into liquid. The water inlet is lower than the water outlet because we need cooler water at the inlet (the lower part of the condenser) in order to cool down the water reaching the receiving flask. It is important that we supply cooler water at the lower end so that it will further cool (even more) the water that was cooled at the upper inlet.

9) If the flask is filled with more than two-thirds of its capacity, then the liquid will flow upwards and enter the adapter and even maybe the condenser. That’s why the volume of the liquid should not be more than two-thirds of its capacity.

