
Determination of the Molar Mass of Butane

Purpose: to determine the molar mass of butane by collecting a

volume of gas by the downward displacement of water.

Apparatus:

S 1000 mL graduated cylinder

S thermometer

S electronic balance

S barometer

Materials:

S butane (in canister)

Procedure:

1. Carefully determine and record the mass of a butane

canister.  Don’t get it wet!!!

2. Fill a sink with water.  Fill a 1000 mL graduated cylinder

with water and invert in the sink.

3. Take the temperature of the water and record this value.

4. Using the delivery tube add approximately 850 mL of butane

to the inverted graduated cylinder.  Don’t get the canister

wet!!

5. Determine the mass of butane cylinder a second time and

record the value.  You may need to repeat steps 1,4 and 5 to

get a “good” reading.

6. Raise or lower the graduated cylinder such that the level of

water inside the cylinder and the level of water in the sink

is the same.  Accurately record the volume of the butane. 

Remember that you are reading the cylinder upside down.

7. Find and record the atmospheric pressure.



Observations:

Mass of Butane Canister Before Sample (g)

Mass of Butane Canister After Sample (g)

Volume of Butane Collected (mL)

Water Temperature (oC)

Atmospheric Pressure (kPa)

Concluding Questions:

1. Determine the mass of butane that was collected using a

three line calculation.

2. Determine the actual pressure of butane in the cylinder.  To

do this you must consider the contribution of H2O(g) that

was pickup up by the butane as it bubbled through the water. 

Dalton’s law of partial pressures is used for this.

P  =  P  +  P  +  P  +  etcT 1 2 3

PT is the total pressure and P1, P2 etc. are the partial

pressures of each gas in the sample.  In our atmosphere we

would use:

P  =  P  +  P  +  P  +  PT N O Ar CO2 2 2

For this experiment we would use:

P =  P  +  PT C H H O4 10 2

The partial pressure of water can be determined from a

vapour pressure table which can be found attached to the

back of this lab.  The vapour pressure is dependent on

temperature.  Use the water temperature to determine the

partial pressure of water.  Use the atmospheric pressure for

the total pressure.  Solve for the partial pressure of

butane.  This answer is what you will use in the next

question.

3. Using your answer from #2 for pressure, the volume of butane

gas that you have collect and the temperature for the water

(should be the same as the temperature of the butane gas),

perform an ideal gas law calculation to determine the amount

of butane gas collected.  Be sure to follow all of the

details when performing this calculation.  Consult your

notes!



4. Now using your answer from #1 (mass of butane in your

sample) and your answer from #3 (amount of butane in your

sample), create a ratio of g/mol and use this to determine

the mass of one mole of butane (use the units of g/mol). 

Don’t make this harder than it is!!!

mass butane collected in g

amount butane collected in mol
 =  

molar mass in g

1 mol

5. Now using the chemical formula of butane (C4H10), determine

what the molar mass really should be.

6. Perform a %error calculation using your answers from #4 and

#5 and the formula:

% error =  
exper.  value -  actual value

actual value
 x 100%
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