Distillation Lab

Mrs. Wolfe

Name _____________________________ Period ______ Score _____/10

Objective:  To understand how distillation can be used to separate mixtures

Background:  Simple distillation can be used to separate a solution of saltwater into two separate pure substances. When the saltwater solution is heated to boiling, water vapor from the mixture reaches the condenser (see Figure 1) and the cold water circulating around the inside tube causes the water vapor to condense into droplets of liquid water. The liquid water is then collected at the lower end of the condenser. The salt remains in the original boiling flask.
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Figure 1

Once you understand this method, you will distill a mixture of two liquids: ethanol and water. Ethanol and water have normal boiling temperatures of 79°C and 100°C, respectively. We will then test each solution to determine that they have been successfully separated.

Safety:  Obtain and wear goggles! CAUTION: The compounds used in this experiment are flammable!  Keep them away from open fire.
Materials:

Boiling Flask

Stopper with Thermometer

2 Ringstands

Wire Gauze

Metal Ring

Bunsen burner

Test tube clamp

Utility clamp

Condenser with 2 hoses

50 mL graduated cylinder

250 mL beaker

Procedures:

Part B

1.  Setup a ring stand with metal ring, wire gauze, and Bunsen burner.  

2.  Obtain a boiling flask.  Use the test tube clamp to hold the boiling flask on the wire gauze above the Bunsen burner.  (The test tube clamp should grasp the neck of the flask).

3.  Setup a second ring stand with a utility clamp.

4.  Obtain a condenser and attach it to the second ring stand using the utility clamp.  Position it so that it will attach to the arm of the boiling flask while being close enough to the sink to attach the UPPER hose to the water spout.  The LOWER hose should dangle in the sink.

5.  Position a beaker under the condenser to collect the liquid that distills.  This liquid is called the distillate.
6.  Add a stopper with thermometer to the top of the boiling flask.  

7.  SLOWLY turn on the COLD water in your sink so that it runs through the condenser out back out through the second hose down the drain of the sink.

7.  CHECK YOUR SETUP WITH MRS. WOLFE BEFORE PROCEEDING TO STEP EIGHT!

8.  Obtain 50 mL of the saltwater mixture from the front of the room.  Be sure to follow the rules of obtaining liquid reagents so that you avoid contamination.

9.  Add the saltwater to the boiling flask and drop in a boiling chip.  This chip will help to prevent the flask from “bumping” while it is heated.
10.  Light your Bunsen burner and position it under the boiling flask.
11.  Record the temperature every 30 seconds until the last drop of water has evaporated from the boiling flask.  DO NOT CONTINUE TO HEAT AN EMPTY FLASK – IT WILL BREAK!!  Note the temperature at which the FIRST DROP of distillate enters the beaker.

12.  Graph the temperature vs. time results.  (Time should be on the x-axis).  Label the point at which the 1st drop of distillate appeared.

13.  Clean out your beaker and boiling flask.  Be sure to give a final rinse with distilled water.

Part B

14.  Dry the beaker and boiling flask.  

15.  Record the mass of the beaker and boiling flask in the data section.  

16.  Repeat Part A with 50 mL of the ethanol-water mixture.  Be sure to STOP the distillation process when you are sure that you have separated the ethanol from the water.  If you continue distilling past this point, you will begin to distill the water and remix the mixture.  

17.  Determine the mass of each separate liquid.  

18.  Add a tiny amount of iodine to the distillate and the liquid remaining in the boiling flask.  Record your observations.  
19.  Cleanup your station.  Dispose of the ethanol and water down the sink with running water.  Return your materials.  Answer the post-lab questions.
Data:  


Saltwater Mixture




        Ethanol-Water Mixture

	Time (min)
	Temperature (ºC)

	0
	

	0.5
	

	1
	

	1.5
	

	2
	

	2.5
	

	3
	

	3.5
	

	4
	

	4.5
	

	5
	

	5.5
	

	6
	

	6.5
	

	7
	

	7.5
	

	8
	

	8.5
	

	9
	

	9.5
	

	10
	


Observations of Iodine in Distillate –
	Time (min)
	Temperature (ºC)

	0
	

	0.5
	

	1
	

	1.5
	

	2
	

	2.5
	

	3
	

	3.5
	

	4
	

	4.5
	

	5
	

	5.5
	

	6
	

	6.5
	

	7
	

	7.5
	

	8
	

	8.5
	

	9
	

	9.5
	

	10
	


Observations of Iodine in Liquid in Boiling Flask - 

Mass of Beaker - ________________



Mass of Boiling Flask - __________________
Mass of Distillate & Beaker - _____________


Mass of Liquid & Boiling Flask - _____________
Post-lab Questions:

1.  On the figure below, label the location of ethanol and water AFTER distilling.  
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2.  Calculate the mass of ethanol and water.  Record the separate masses below.  
	
	Ethanol 
	Water

	Mass
	
	


3.  Calculate the percent of ethanol (by mass) in your ethanol-water mixture.

4.  Iodine is soluble in ethanol and insoluble in water.  Describe the purpose of adding ethanol in step 18 of Part B.

5.  What is the function of the condenser?

