Collingwood Chemistry

Unit II:  Laboratory exercises


Lab 6.3  The molar mass of butane

Purpose:
To experimentally determine the molar mass of butane gas.

Introduction:
The lighter will be used as a source of butane.  The gas will be collected by the downward displacement of water and the ideal gas law will be used to determine the number of moles of gas collected.  The mass of the lighter before and after will be found so that the mass of butane released, along with the moles of gas, can be used to find the molar mass.

Materials




Reagents

250 mL erlenmeyer flask



butane from lighter

water trough, graduated cylinder

thermometer, barometer

Procedure:
1.
Fill a trough with water.  The water must be deep enough to allow you to collect butane by the downward displacement of water.

2.
Be sure that the lighter is dry.  Record the mass of the lighter.
3.
Fill the 250 mL Erlenmeyer flask with water and invert it with the mouth under the water.  There should be no air bubbles in the flask.  Hold the lighter under the mouth of the flask and fill the flask to the 100 mL mark with butane.  Do not allow any gas to escape.  (All of the mass of butane must be in the flask, not floating in the atmosphere where its volume can not be measured)

4.
Record the temperature of the water and the atmospheric pressure.
5.
Dry the lighter by blowing the water out of cracks and crevices.  It is very important that all water is removed from the lighter or else your mass of butane will be wrong, and then so will your moles and molar mass.  Find the mass of the dry lighter.

6.
Return all apparatus to the trolley and dry up any spilled water.

Analysis and Calculations:
1.
Calculate the mass of butane delivered.

2.
The gas in the flask is a mixture of butane and water vapour.  The butane must, therefore, be dried.  Find the partial pressure of water at the temperature you are working at, and subtract it from the total pressure to give you the partial pressure of butane.

3.
Use the ideal gas law to calculate the total number of moles (butane and water vapour) found in the container.

4.
Using the partial pressure and the total pressure, calculate the mole fraction of butane




ppbutane = Ptotal * mole fractionbutane
5.
Using the mole fraction and the total number of moles, calculate the moles of only butane.




molesbutane = total moles * mole fractionbutane
6.
Calculate the experimental value for the molar mass by dividing the mass of butane used by the number of moles of butane found.

7.
Find the RE of your experimental data, based on the theoretical molar mass of butane found by using the periodic table.

8.
List some specific factors that would cause error in your lab.  Focus on “determinate” errors, or those which you know will create a molar mass value that is either too large or too small.  For example, if water was left on the lighter, the difference between the mass measured ‘before’ and ‘after’ would be smaller than it should be.  This would, in turn, make the molar mass smaller than it should be since the mass is in the numerator in the equation.  Discuss which errors are most likely the largest, based on whether your experimental molar mass is too large or too small.

