PRELAB FOR EXPERIMENT # 1: Separation of Hexane and Toluene by Distillation
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PURPOSE:  
In this lab we will learn to 1) purify and 2) separate a mixture of organic compounds by distillation. 

MATERIALS USED:  
	Compound
	M.W. (g/mol)
	B.P. (oC)
	Density (g/ml)
	Hazards

	Hexane
	86.17
	68.7
	0.659
	Toxic and irritant

	Toluene
	92.14
	110
	0.866
	Toxic and irritant


Setting up distillation apparatus:
1. Set up the distillation apparatus according to the picture given in the handout.

2. Use a 50 ml round-bottom flask.

3. Use boiling chip in the flask to help the liquid boil smoothly.

4. Fit the fractionating column to the round-bottom flask.

5. Use a distillation head fitted with a thermometer on the top of the fractionating column. It's important that the entire thermometer bulb be just a little below the outlet of the distillation head.
6. Fit a condenser onto the outlet of the distillation head - use cooling water for samples that have boiling points below 150 oC.
7. An adapter attached to the end of the condenser allows you to collect the distilled liquid as it drips from the distillation apparatus.
8. Place the collection flask or test tube so that the distilled liquid is never allowed to simply drip through the air. (Note: The apparatus must not be a completely closed system. When heated, closed systems explode.)
Distilling the mixture:
1. 
Combine 12 mL of hexane (boiling point = 68.7 °C) and 18 mL of toluene (boiling point = 110 °C), to give an initial mixture having a 40/60 composition of hexane/toluene, in a 50 mL round-bottom flask.

2.
Assemble a fractional distillation apparatus as described above.
3.
Gently heat the distillation flask to bring the mixture to a boil -- slowly! Heat just enough to first wet the bulb of the thermometer and then to raise the level of the liquid in the distilling head to permit it and the accompanying vapors to move into the condenser. To achieve satisfactory separation, it is important to avoid heating too strongly.
4.
Collect the distillate in a graduated cylinder. Record the temperature in the distilling head when the first drop and the last drop are collected for each fraction.

5.
Pour the first 2 mL into a test tube, labeling it fraction 1.

6.
Continue collecting distillate for fraction 2 as long as the temperature remains relatively constant (at or below approximately 70 °C). 
7.
When the temperature rises above approximately 70 °C (The temperature may actually drop when the hexane fraction is about complete.), begin collecting fraction 3.

8.
Begin collecting fraction 4 when the temperature has reached approximately 100°C.
9.
When the temperature levels off near the boiling point of toluene (111 °C), begin collecting fraction 5. In any case, stop heating the distilling flask once you have collected 25 mL or just before the distilling flask becomes dry, whichever happens first!

