First, let me say that I apologize for this being so long and I would greatly appreciate it if you guys would take the time to help me sort this out.

I was conducting an experiment today (in my chem 102 class) in which the gas constant R in the ideal gas equation (PV=nRT) was to be determined. The experiment was as follows:

-obtain a 250ml Erlenmeyer flask and seal it with a rubber stopper

-insert a temperature sensor and pressure sensor into the tightly sealed flask (stuck through holes in the rubber stopper)

-halfway submerge the flask in a bucket of hot water and wait for the temperature (of the gas inside) to reach 333K. 

-after 333K is reached, remove the flask from the water and monitor the changes in pressure as the temperature of the gas drops

-generate a graph of pressure (atm) vs. temperature (K) from this data

-use a graduate cylinder to determine the exact volume of gas that was contained within the flask (it was found to be 270.8mL or 0.2708L)
DATA ANALYSIS:

-use the slope of the pressure vs. temperature graph as well as the volume of air contained to determine the gas constant R.

Ok, so here is what I have done:
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Well, P/T is the slope of the graph of pressure vs. temperature and V was found to be 0.2708 L.
Ok, so everything is known except the number of moles n of air. 

The number of moles can be calculated from the molar mass of air (given as 28.96g/mol) and the mass of air contained in the flask. 
To find the mass of the air contained in the flask, I need to know the density of air. Then, I can multiply the density (g/L) by the volume of the air (L) to yield the mass (g). 
Here’s where I think a problem arises. The lab manual (and the TA) told me I needed to use the density of air at 333K, which was given to me as 1.056g/L. However, I think this is an incorrect procedure.

Why wouldn’t the density of air at room temperature (which was given as 1.185 g/L) be used? The TA said “because the air was at 333K.” I disagree with this logic and here is why:

The flask was filled with air sealed with a stopper AT ROOM TEMPERATURE. Thus, the pressure inside the flask would be 1atm and the mass of air in the flask at that time would by the following calculation:
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Note: d = density of air at room temperature

When the flask is heated, this amount of would NOT change. It will always be the same throughout the experiment, because the flask is sealed with a rubber stopper. Thus, isn’t it incorrect to calculate the amount of air using the density at 333K instead of the density at room temperature?

Another reason I say the TA’s method is incorrect is this: as the gas inside the flask was being heated, the pressure inside the flask was being increased. At 333K (the maximum temperature reached), the pressure was at a maximum (greater than 1atm). Now, the density value of air at 333K given by the TA is for air at a pressure of 1atm. Thus, it would be incorrect to use this figure, because the air inside the flask is NOT at 1atm.

Please help me get this straightened out,

    -Zachary Lindsey
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