MOLAR MASS OF A GAS


In this lab activity you will collect a sample of CO2 gas over water from the unfinished/unbalanced reactions listed below:

Reaction 1:

CaCO3 (s)
+
H2O (l)
  (
Reaction 2:

H2CO3 (aq)
(
We will use antacid tablets (Alka Seltzer®) to generate the gas.  Notice that carbonic acid formed in the first reaction decomposes in the second reaction to generate the CO2.  From your lab data you will calculate the molar mass of carbon dioxide gas.

Procedure

Materials:

Pneumatic trough

Gas collecting bottle

Glass plate

Glass tubing
250 ml Flask 

Stopper 

Rubber tubing

100 ml Graduated 

cylinder

Antacid tablet

balance

Partner 1

1. Fill your pneumatic trough with tap water, making sure the water level rises above the tray.

2. Fill your gas collecting bottle to the rim with tap water.  Pour the water into a 100ml graduated cylinder.  To get the total volume of the bottle, you may need to repeat this several times, emptying the cylinder between readings.  Be sure to keep track of the total volume of water that was in the bottle.  Record your volume in the data table below.

3. Refill the bottle with tap water so that it overflows a bit.  Cover the bottle with the glass plate, making sure no air (little air) has been trapped; water may squirt out the sides as you do so.  Holding onto the glass cover, invert the bottle and submerge it in the trough.  Once submerged, remove the glass and slide the bottle onto the tray.  You may need to lift the bottle a bit to do so, but BE CAREFUL NOT TO PULL THE BOTTLE COMPLETELY OUT OF THE WATER (TROUGH) OR YOU WILL HAVE TO RESTART.  Position the bottle so that its neck is over the hole in your tray.

4. Make sure your glass bend tightly fits into the rubber tubing so no gas escapes.  Insert the glass tubing halfway into the bottle through the hole in the tray.

5. Make sure the other end of the rubber tubing fits tightly onto the arm of the flask.

Partner 2

1. Add tap water to a 250 mL Erlenmeyer flask with arm until it is approximately half full.

2. Find the mass of the flask and tap water. Record your data in the table below.

3. Find the mass of ¼ of an antacid tablet.  Record your data in the table below.

Both Partners

1. Add the antacid tablet to the flask and quickly cap the flask with the rubber stopper.
2. Once the flask stops fizzing, and the liquid level in the bottle stops moving, remove the glass bend from the bottle.  BE CAREFUL NOT TO TIP IT OVER!!

3. Slide the bottle off of the tray and slowly raise or lower it so the liquid level inside matches the level in the trough.  Be careful not to pull it out of the trough completely!!
4. Once the water levels match, cover the mouth of the bottle with the glass plate and remove the bottle from the trough.

5. Pour remaining water from the bottle into the graduated cylinder, and record your volume.

6. Find the mass of the flask and its remaining contents.  Record the mass.

7. Record the room temperature and atmospheric pressure.

Data

Volume Data:

	Measurement
	Trial 1
	Trial 2

	Total volume of bottle (mL)
	
	

	Volume of remaining water (mL)
	
	

	Volume of gas (mL)
	
	


Mass Data

	Measurement
	Trial 1
	Trial 2

	Mass of Flask + Water (g)
	
	

	Mass of antacid tablet (g)
	
	

	Total mass of reactants (g)
	
	

	Mass of flask + contents remaining (g)
	
	

	Mass of gas (g)
	
	


Pressure Data

	Atmospheric Pressure (mmHg)
	

	Partial Pressure of H2O (mmHg)
	

	Partial Pressure of CO2 (mmHg)
	


Temperature = ___________ºC                           vvvvvvvvvvvv___________K

Calculations

1. Calculate the molar mass of CO2 from your lab data in the space below.  Show all work!!!!

2. What is your percent error? (Hint: determine the accepted value for molar mass.)

3. What is the density of CO2 under your laboratory conditions?
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