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Science in Motion

Juniata College


Simple Distillation and Boiling Point Determination

PA State Standards:
3.7.10.B
Apply appropriate instruments and apparatus to examine a variety of objects and processes.
3.4.10.A
Explain concepts about the structure and properties of matter.
1.2.11.A
Read and understand the central content of informational texts and documents in all academic areas.
Introduction:

Distillation is a traditional technique used to separate and purify liquids in the chemistry lab and throughout industry.  It uses the difference in boiling points of liquids to separate these liquids from other substances in solution.  

A liquid has a specific boiling temperature at standard pressure conditions.  If there are two liquids in a solution, the liquid with the lowest boiling point can be boiled out of the solution without removing a significant amount of the other liquid.  By vaporizing the liquid and condensing it in another container, one can obtain a pure sample of the liquid.  
Any impurities, and liquids with higher boiling points, remain in the original container.  

This technique was originally suggested by Aristotle about 2000 years ago to get pure water from sea water.  Now, distillation is used to reduce the high mineral content of hard water or sea water, and the result is the bottled water that you can buy in a grocery store.  Another old practice is the distillation of alcohol from the fermented products of fruits and grains to make alcoholic beverages.

Another part of this lab is boiling point determination. If a thermometer is added to the distillation apparatus, the vapor of a boiling liquid will condense on the thermometer bulb.  Since a substance condenses at the same temperature that it boils, the temperature at which the vapor condenses on the thermometer will be the boiling point.  The boiling point is useful in the identification of liquids, much like the melting point is useful in identification of solids.

Guiding Question:
Please answer the following before beginning the lab.

What is boiling?
Equipment / Materials:

100-mL beaker

Boiling chips

Clamps

Crystalizing Dish

Digital thermometer

Hot Plate

Ice

Organic liquid

Microscale kit

Sand 
Vial
Safety:

· Wear safety glasses at all times in the lab.

· Heat with sand bath or hot water bath. Do not use an open flame!!!  The liquids and their vapors are flammable.  When using a hot plate with a sand bath, do not heat the hot plate higher than a setting of 3.

· Clamp both receiving flask and the neck of the boiling flask securely but not tight enough to break the glassware. 

Procedure:

1.
Add about 2-3 mL of liquid (ethanol, propanol, or other organic liquid) and a boiling chip to the flask.
Figure 1
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2.
Set up your apparatus as Figure 1 indicates.


3.
Heat slowly until the liquid gently boils.  Note the condensation of the vapor as it rises toward the thermometer.  

4.
The temperature increases rapidly until the vapor condenses on the bulb.  At this point, the temperature stays fairly constant at the boiling point of the liquid.  Record this temperature in the data section.

5.
Continue to heat this gently until the majority of the liquid has evaporated.  DO NOT LET THE FLASK BOIL DRY!

Data:




Name of liquid








Boiling point








Literature value





Questions:
1.  Define the "boiling point" of a substance.

2.  What are the purposes of determining boiling points?

3.
How is boiling affected by pressure?

4.
How would  the boiling point of a liquid change by:



a) measuring it in Denver (altitude 5000 ft.)?



b) placing the liquid in a pressure cooker?

5.
A man in the desert with a microscale kit, a thermometer, and boiling chips wants to obtain pure water from a mixture of ethanol and water.  Describe briefly how he would do this given that ethanol boils at  86 oC, and water boils at 100 oC.  
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