Name__________________ Box #______

Date_____________________PER______

A.P. Physics B – The Ideal Gas Law

Purpose: To experimentally determine the molecular mass of butane
Materials: Erlenmeyer flask, wax pencil, trough, thermometer, graduated cylinder, butane lighter, and index card
Procedure:
1) Fill the trough ¾ full of water.

2) Dip the lighter in the water and then wipe it dry with a paper towel.

3) Measure and record the mass of the lighter

4) Fill the Erlenmeyer flask completely with water. 

5) Cover the top of the flask with the index card and invert the flask so that it is upside down in the trough of water.

6) Remove the index card.

7) Hold the butane lighter under the water so that it is directly under the flask opening.

8) Press the release lever and collect approximately 200 ml of gas.

9) Remove the lighter and dry it with a paper towel. Set aside.

10)  Carefully raise and lower the flask until the water level inside the flask is equal to the water level outside the flask. This is to equalize the pressure so that the pressure inside is equal to atmospheric pressure.

11)  Mark the water level with the wax pencil.

12)  Remove the flask and fill it with water up to the recorded mark.

13)  Pour the water in the flask into a graduated cylinder and measure and record the volume of water. This is equal to the VOLUME OF GAS COLLECTED.

14)  Measure and record the temperature of the water in the trough.

15)  Measure and record the barometric pressure.

Data Table:

	Mass of lighter before the experiment

(in grams)
	

	Mass of lighter after the experiment

(in grams)
	

	Mass of butane (in grams)

	

	Volume of butane (in m3)

1 L = 1 x 10-3 m3
	

	Temperature of butane (in K)


	

	Room Atmospheric Pressure (in Pa)


	


The gas in the flask is not all from the butane lighter. There is also WATER VAPOR. Since you are only interested in the pressure due to butane, you must subtract the pressure due to the water vapor. The table provided will give you the water vapor pressure based on temperature. Use the equation below to calculate the pressure of DRY BUTANE.
Pbutane = Patmosphere - Pwater
	Temperature (C)
	Pressure (Pa)
	Temperature (C)
	Pressure (Pa)

	15
	1705.6
	23
	2810.4

	16
	1818.5
	24
	2985.0

	17
	1938.0
	25
	3169.0

	18
	2064.4
	26
	3362.9

	19
	2197.8
	27
	3567.0

	20
	2338.8
	28
	3781.8

	21
	2487.7
	29
	4007.8

	22
	2644.7
	30
	4245.5


Pressure of Dry Butane _____________________

Using the Combine Gas Law,
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 Calculate the volume of butane you would have at Standard Conditions. Don’t forget to convert temperatures to KELVIN.

Vo = Volume of Butane from experiment
P = Standard Pressure = 101,325 Pa

Po =  Pressure of Dry Butane


T = Standard Temperature = 273 K
To = Temperature of the water


V2 = Volume of Butane under standard conditions = ?
Using the Ideal Gas Law, 
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 and standard values, calculate the # of moles of butane at AT STANDARD CONDITIONS!. 

R = 8.31 (m3 x Pa)/(K x mol)

The molecular mass is defined as: 
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. Calculate the molecular mass of butane.

Determine the ACTUAL mass of butane,
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 , using the periodic TABLE.

Determine your % error
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