Oxygen Concentration in Air Experiment – Supplementary Information

The object of this experiment is to determine the percentage concentration of the oxygen in an air sample.  Imagine that you could measure Ninitial, the total number of air molecules in the air sample at the start of the experiment.  During the course of the experiment oxygen in the air reacts with the steel wool to form rust; oxygen gas is removed from the air sample.  There is a decrease in the number of air molecules in the air sample.  You could determine Noxygen, the number of oxygen molecules in the sample, by subtracting Nfinal from Ninitial:

Noxygen = Ninitial - Nfinal
Nfinal is the number of air molecules remaining at the end of the experiment after the oxygen has been removed.

The oxygen concentration could then be found using the following equation:

O2 concentration = 100% x ( Noxygen / Ninitial )

The only problem is that you can’t directly measure Ninitial or Nfinal (the air molecules are too small to be seen and way too numerous to be counted anyway).  This experiment is set up in such a way that the pressure of the air in the sample remains constant even though the oxygen is being removed from the sample (water moves into the graduated cylinder as the O2 is removed and decreases the air sample volume).  Because pressure (and temperature) remain constant, the ideal gas law can be written in the following way:

V = N x ( kT/P ) 

The air sample volume is directly proportional to N (the term in parenthesis remains constant).  A change in N (something that you can’t see) causes the same percentage change in V (something that you can see and measure).  So you can determine the oxygen concentration using the following measurements of volume:

O2 concentration = 100% x (Vinitial – Vfinal)/Vinitial
A sample graph and calculation are shown on the next page.
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