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Name: _____________________________

Subject & Period: _____________________

Date Due: ___________________________

The Molar Mass of Lighter Gas Lab
Materials:
1 lighter (with the label and the striking mechanism – wheel, flint, spring, 

and housing – removed) per group


1 soft drink bottle calibrated to 350. or 500. mL per group


1 large plastic trough per group


several balances precise to 0.01 gram per class


several thermometers per class

Procedure:

1.  Weigh the DRY lighter to the nearest 0.01 g.


2.  Fill the plastic trough two-thirds to three-fourths full of water.


3.  Fill the soft drink bottle all the way to the top.  Hold your hand over the 

     opening so that no water escapes and no air enters, and turn the bottle 

     upside-down holding your hand in place until the opening of the bottle is  

     under water. Check to make sure there are no air bubbles.  If there are, then

     repeat this step.

5.  Hold the lighter under the opening of the bottle and release gas until the level 

     the gas is even with the mark on the bottle when the mark is level with the

     surface of the water in the trough.   

6.  Remove the lighter from the trough and shake off the excess water.  Carefully 

     pat the lighter dry with a paper towel.

7.  Measure and record the mass of the DRY lighter to the nearest 0.01 g.

8.  Measure and record the temperature of the water.

9.  Obtain and record the atmospheric pressure.

Calculations:

1.  Calculate the mass of the lighter gas released.


2.  Use the table to determine the partial pressure of water vapor. 

3.  Convert the atmospheric pressure into kilopascals.

	in Hg
	25.40 mm Hg
	101.325 kPa

	
	1 in Hg
	760.0 mm Hg


4. Calculate the corrected pressure of the lighter gas in kPa from atmospheric 

    pressure and the partial pressure of the water vapor using Dalton’s Law of 

    Partial Pressures:



Plighter gas = Patmospheric ( Pwater vapor
5. Convert the Celsius temperature into Kelvin for use in the ideal gas law. 

T (in K) = C + 273.15


6. Use the mass of the lighter gas released, the corrected pressure, the given 

                volume, the value of R, and the Kelvin temperature to find the molar mass 

                of the lighter gas.

	R = 8.3145
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mass of lighter before release of gas: _______________

mass of lighter after release of gas: _______________

mass of lighter gas: _______________

volume of the lighter gas (ask your teacher): _______________
temperature of water in Celsius: _______________

partial pressure of water vapor at that temperature in kPa: _______________

	Temperature in (C
	Vapor Pressure in kPa

	16

17

18

19

20
	1.818

1.938

2.064

2.197

2.338

	21

22

23

24

25
	2.487

2.644

2.810

2.985

3.169


atmospheric pressure in inches of mercury: _______________

atmospheric pressure in kPa: _______________

corrected pressure of the lighter gas in kPa: _______________

temperature of lighter gas in Kelvin (same as temperature of water): _______________

Show your calculations of the molar mass of lighter gas.  Be sure to include the units and circle your final answer:
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