Determining the Molar Mass of Volatile Liquid


Chemistry 112
This laboratory experiment will be somewhat different than others you have done. The goal is simple: you are given a liquid that can be boiled at reasonably low temperature, and you need to determine its molar mass.
The basic technique is described and your instructor will make sure you don’t do anything dangerous, but the rest is up to you. 

Do you repeat the experiment? Up to you. 

Do you work alone or in groups? Up to you. 

Do you compare your final answer with others? Fine with us, but up to you.

Any sharing of information is allowed but everyone must do the experiment, either alone or in a group.

Experimental Technique

The idea is this: if you heat up a liquid in a flask it will boil. If the flask is sealed except for a small pinhole, the gas the liquid forms on boiling will force out the air and fill the flask. When all the liquid is vaporized, if there is enough liquid present to start, the flask will contain the gas from the liquid.
If the flask is then cooled, the vapor from the liquid will recondense, and form a liquid in the flask. The flask will therefore contain only as much liquid as can be formed from the gas that fills the flask. Schematically, here’s what happens:
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The theory is that after heating and cooling, the liquid in the flask represents the amount of gasified liquid the flask can hold.
The apparatus is shown here. 
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A large beaker is mostly filled with water and 

heated to boiling. The flask containing the volatile

 liquid is held with a clamp in the boiling water. 

You should use a 125 mL Erlenmeyer flask.

Approximately 6 mL of the unknown liquid 

should be used.

A few things to consider:


1. Oneonta is not at sea level.


2. A 125 mL flask does not actually hold exactly 125 mL. 


3. You need to use the ideal gas law.


4. If you don’t heat long enough, not all the liquid will vaporize.


5. If you heat too long, the vapor will escape out the pinhole.

What to Report

Write a short report (1 page or less) showing your data, calculations, and conclusion.

