Ideally Dalton’s

Objective:  To determine the amount carbon dioxide produced when a known amount baking soda (sodium hydrogen carbonate) reacts with excess vinegar (acetic acid) using the gas laws.

Materials:

Procedure:

1. Fill a tub ¾ full with tap water.

2. Fill the gas collection tub completely full with water from the tub (so they are the same temperature).  Place your hand over the “top” and invert it under the water.  If a large bubble forms, then try again. Finally, attach the tube to a ring stand and test tube clamp.

3. Measure between 0.2-0.3 g of baking soda into a small vial.  Record the exact mass in your data table.

4. Pour about 50 mL of vinegar into a 250 mL Erlenmeyer flask.

5. Carefully lower the vial with baking soda into the flask.  Do not tip the vial over.

6. Attach the rubber stopper with rubber tubing.  Insert the open end into the gas collection tube, you may have to hold the tube in place.

7. Gently knock the vial over and mix the baking soda and vinegar.  Some gentle swirling may be needed to completely mix them.  Record the volume of gas produced to the nearest 0.01 mL.

8. Record the temperature of the water bath to the nearest 0.1oC.  Remember, it is not always point zero.

9. Repeat two more times.  Using a new DRY vial each time.

Data Table








Trial 1
trial 2
trial 3

Mass of baking soda









Volume of CO2 (mL)









Volume CO2 (L)










Temperature (oC)









Total pressure (mm Hg)








Vapor pressure of H2O (mm Hg)







Partial pressure CO2 (mm Hg)







Moles CO2 from ideal 








Moles CO2 from stoich








Average Moles CO2 from Ideal





Average Moles CO2 from Stoich






Percent Difference













Calculations and Results (you must show one sample calculation with units)

Partial pressure of CO2
Moles of CO2 from the ideal gas law

Moles of CO2 from stoichiometry

Average moles of CO2 from Ideal  ( this how many moles you actually got)

Average moles of CO2 from stoichiometry ( this how many moles should have formed)

Percent Difference

(Avg mol stoich) – (avg mol ideal)  X 100

          (Avg mol stoich)

Sources of error (hint:  what gas is contained in pop?)

