Flic My Bic:
Determining the Molar Mass of Butane 

INTRODUCTION: In a previous experiment, we developed the ideal gas equation that related the variables of pressure, volume, temperature and amount (moles) of gas. While the equation is for ideal gases, we can approach ideal conditions with a real gas as long as we work at reasonably low pressures and warm temperatures.

While the equation PV = nRT has not term for molar mass, we do know that n, the number of moles can be calculated by dividing the mass (m) of a sample by its molar mass(M).





n = m / M
We can substitute m / M for n in the ideal gas equation and solve for M. 





M = mRT/PV

In this experiment, we'll determine the mass of a sample of butane, its volume and temperature and determine its molar mass.

OBJECTIVE: Determine the molar mass of butane by using the ideal gas equation.

MATERIALS: 250 ml flask, bic lighter, 100 ml graduated cylinder, thermometer, bucket or sink, scale, barometer

PROCEDURE:

1 Obtain a lighter. Immerse it into a bucket of water for about 30 sec, then remove it. Shake it off, dry it completely. Repeat. Determine its mass.

2 Fill a 250 ml flask with water and immerse it upside down in the bucket. Collect gas in the flask until its level reaches the 200 ml mark. Remove the lighter, shake it off, dry it completely and repeat. Determine its mass.

3 Remove the flask from the bucket and fill it to the 200 ml mark. Pour the water into a 100 ml cylinder as many times as you need to, to get its volume. Record the volume in liters.

4 Measure the temperature of the water. Determine atmospheric pressure. Clean up.

5 The actual molar mass is 58 g/mol.

DATA:




Initial mass of the lighter (g)


Final mass of the lighter(g)


Volume of gas collected (ml)


Temperature (C)


Atmospheric Pressure (kPa)


Vapor pressure of water at present temperature(kPa)


CALCULATIONS:




Mass butane (g)


Temperature (K)


Pressure of Dry Gas (kPa)


Calculated Molar Mass (g/mol)


Percent difference between actual and experimental molar mass


CONCLUSIONS:

1 Determine the density of butane gas at STP

A) from your data.

B) From the ideal gas equation using the actual molar mass.

