Physical Science 107: Nanoscience in Society
Lab: Purification of Salt-Water by Distillation


Name______________________________________________
Date_____________

Background:

Distillation consists of heating a liquid until it vaporizes, and then condensing the vapor and collecting it in a separate container. Distillation is used to purify liquids, or to separate mixtures of liquids that have different boiling points. There are many types of distillation, each of which has a distinct purpose. For this experiment you will do a simple distillation in order to obtain pure water from seawater. 

Materials:

250mL round-bottom flask
 
2 water condensers

thermometer

water sample

Bunsen burner


2 utility clamps

boiling chips

2 250ml beakers

2 pieces rubber tubing

testing kit


1 hole stopper
2 ring stands

wire mesh



side arm

Safety Precautions:

Wear goggles. Remember not to touch the glassware when it is very hot. Let it cool down before you disassemble it. 

Procedure:

I. Testing Water for Contamination

1. Measure approximately 150mL of the water sample and place it in a 200mL beaker.

2. Set up a Bunsen burner underneath a ring stand with wire mesh and heat until just warm to the touch.

3. Using your test strip kit, fill in the data table below to identify the contaminants present in your water sample. 

(a) Follow the instructions provided in the kit. 

4. RECORD

(a) pH of water sample 

_______________________

(b) Total alkalinity of water sample    _______________________

(c) Your findings in the chart below:

	Contaminant
	Test (+/-)
	Observations
	Comments

	Chlorine
	
	
	

	Harness
	
	
	

	Iron
	
	
	

	Copper
	
	
	

	Nitrates
	
	
	

	Nitrites
	
	
	


II. Setting up the Distillation Apparatus

1. Attach a utility clamp to each ring stand.
2. Carefully insert the flask sidearm into a one-hole stopper or cork. Use a twisting motion with gentle pressure. Protect your hands with paper towels, and use water or glycerin to lubricate the sidearm. 
3. Attach the distilling flask to one of the mounted utility clamps. Place the jaws of the clamp below the sidearm of the flask. Adjust the height of the clamp as flask to leave enough room for the Bunsen burner. 
4. Carefully insert a thermometer into a one-hole stopper or cork. Use a twisting motion with gentle pressure. Protect your hands with paper towels, and use water or glycerin to lubricate the thermometer. Place the stopper in the opening of the flask’s neck. Adjust the level of the thermometer so that the bulb is the same height as the flask’s sidearm. 
5. Attach one length of rubber tubing to the lower condenser jacket sidearm. The other end of the rubber tubing should be placed over the nozzle of the lab sink. 
6. Attach the condenser to the second mounted utility clamp. The angle of the clamp will need to be adjusted so that it matches the angle the flask sidearm makes with the flask neck.
7. Adjust the height of the condenser utility clamp and move the condenser ring stand so that that the opening of the condenser column is even with the sidearm stopper. 
8. Insert the sidearm into the opening of the condenser column and ensure that there is a snug fit. 
9. Place the original beaker underneath the spout of the condenser to collect the distillate (waste). 
10. Attach a Bunsen burner to a gas jet, and adjust the tubing so that the burner sits safely beneath the distilling flask. 
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III. Purifying Water Sample

1. Pour the beaker containing the water sample in the 250mL round-bottom flask.

2. Place 2-3 boiling chips in the round-bottom flask.

3. Heat the flask with the Bunsen burner so that the liquid boils gently. The very first liquid collected might be contaminated with organic material or salt from the glassware, so you will throw out the first mL of distillate. Collect the first few mL with the original beaker and then switch to a new clean beaker. Record the temperature.

Temperature: _____________________

4. Continue collecting liquid until about half of the original mixture has been distilled (it is never safe to distill to dryness).

5. Record the temperature at the end of the collection phase, turn off the heating mantle.

Temperature: _____________________

6. Liquid will continue to collect for a while. Switch the beakers again, putting the original beaker in place to catch the last of the liquid—this is just so it doesn’t end up on the counter. Remove the heating mantle. Let the apparatus cool before taking it apart. 

7. RECORD:

(a) pH of distilled water

_______________________

(b) Total alkalinity of distilled water  _______________________

(c) Your findings in the chart below:

	Contaminant
	Test (+/-)
	Observations
	Comments

	Chlorine
	
	
	

	Harness
	
	
	

	Iron
	
	
	

	Copper
	
	
	

	Nitrates
	
	
	

	Nitrites
	
	
	


IV. Post-Lab Assignment (Please turn in the assignment typed using Word or other word processing program).

1. Analyze your results from the tests you did both before and after the distillation. 
(a) What contaminants did you identify in the water source prior to distillation?
(b) What contaminants did you identify in the purified water after distillation?
(c) Assuming there was no experimental error, is distillation an ideal way to purify water of all contaminants associated with this experiment? Explain. 
2. Go to URL http://www.care2.com/greenliving/seawater-desalination-solution-or-problem.html#  and read the article that highlights some of the issues associated with desalination plants as the future of water purification. Your assignment is to choose one of the issues described in the article and come up with a counter argument. Be sure to cite your references. 
3. Nanotechnology is currently being used in many different ways when it comes to the treatment of water that is safe enough to drink. Address this issue by researching ways in which nanotechnology is being implemented in the water treatment. Write a minimum of one page double-spaced, 12-point font that describes one way in which nanotechnology plays a role in this process of desalination. Again, be sure to cite your references. 
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