Alka Seltzer and the Ideal Gas Law Lab          [image: image1.wmf]
Purpose:  When Alka Seltzer reacts with water, CO2 gas is produced when the carbonate ion in the tablet reacts with the citric acid (HCO3-(aq) + H+(aq) => H2O(g) + CO2(g).  In this lab, you will collect the gas given off from a sample of Alka Seltzer.  Using the ideal gas law, you will determine the mass of gas produced and from that the percent mass lost when Alka Seltzer reacts.

HYPOTHESIS:  Approximately what percent of the mass do you think will be lost in gas when an Alka Seltzer tablet is placed in water? 

                                                                    %

                                                 ______________

Materials:  mortar, pestle, Alka Seltzer tablet, 9-inch round balloon (or smaller), large test tube, string, meter stick, graduated cylinder, barometer, thermometer.

Methods:

1. Crush one tablet with a mortar and pestle and find the mass of the powder.

2. Fill a round balloon with the powder (a chemical scoop will help with this.)

3. Fill a large test tube to the very top with room temperature water.

4. Wipe the rim of the test tube and place the balloon carefully on the top of the test tube.  Be sure the powder hangs off to the side.

5. Straighten the balloon to release the powder.

6. Shake the system and invert if necessary to make sure that all the Alka Seltzer reacts.

7. When the fizzing stops, measure the circumference of the balloon with a piece of string and meter stick and record below.

8. Carefully remove the balloon and rinse it with water. Discard the liquid that is in the flask into the sink.

9. Fill the balloon with water until it has the same circumference as you measured after the reaction was complete.  This can easily be done by placing the balloon around the tip of the lab faucet.

10. Pour the water into a graduated cylinder and record this below.

11. Measure and record barometric pressure and room temperature.

Data:

1.  Mass of Alka Seltzer powder:

2.  Circumference of balloon:

3.  Volume of water that fits in balloon (in ml):                 liters:

4.  Room temperature (°C):            Kelvin:

5.  Barometric pressure (in atmospheres):

Results:

1. The balloon contains both CO2 gas and water vapor, so you must correct for this.  Subtract the pressure that water vapor exerts at the temperature of the experiment from the total pressure of the balloon.  This will give you the pressure of the CO2 only.

2. You now have all the values you need to solve for “n” in the ideal gas equation (PV = nRT).  The value for R is 0.0821 liter-atm/mole K.  

3. The gas is CO2.  Using your value for “n” and the molar mass of CO2, solve for the mass of CO2 in the balloon.

4. Use the answer above and your initial mass of the powder to find the percent of mass lost by the Alka Seltzer.

Discussion:
1. How close was your prediction?

2. Discuss several areas in the lab where experimental errors could occur.

3. Pick one error that you mentioned above and discuss if that would make your value for “n” too high or too low.

4. Filling the balloon with water may be one place where error could occur.  Using your value for the circumference in cm, calculate the volume of your balloon mathematically. c = 2 X pi X r  and volume of a sphere is 4/3 X pi X r3
5. Compare this to the value that you got by filling it with water.  Is it close?  Which do you feel is more accurate?  Explain.

Advanced Questions:

6. CO2 is highly soluble (easily dissolved) in water.  The solubility around room temperature is about 90 ml/ 100 ml of water.  What effect does this have on your value for “n”?

    8.  Propose a way to change the procedure that would take into account the solubility       

          of CO2.

