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Adapted from Journal of Chemical Education 2002, 79, 7, 848
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Alka Seltzer is an over-the-counter antacid medication that contains sodium bicarbonate (NaHCO3), citric acid, and aspirin. You probably know that if you dissolve Alka Seltzer in water, it effervesces and bubbles in a vaguely exciting fashion. What if we told you that if you add vinegar to Alka Seltzer tablets, you could produce even more exciting bubbles, and that by doing so, you could investigate all kinds of other exciting things, like % mass of NaHCO3 and the limiting reactant in this super fun chemical reaction? 
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Tasks for successfully completing the experiment
· Research the reaction between NaHCO3 and vinegar.
· Explore the role of limiting reactant in the above reaction.
· Determine the % mass of NaHCO3 in an Alka Seltzer tablet. 
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· Stoichiometric calculations
· Data entry, graphing, and statistical analysis in Excel


Safety 
Wear goggles at all times during this lab in case of spattering from the reaction. Vinegar and Alka Seltzer, although nontoxic, should not be consumed.

· 
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Page 1: Introduction 
· Title
· Today’s date
· Your name
· Objective of the experiment
· Pre-lab questions:
1. Write the balanced chemical reaction that occurs between NaHCO3 and vinegar (you may have to Google it). What gas is responsible for the bubbling in the reaction?
2. How do you think you could determine the mass of gas formed in the reaction?
3. If you knew the mass of gas formed, how could you determine the amount of NaHCO3 present in the Alka Seltzer tablet?
Page 2: Protocols 
· Consult the Canvas protocol(s) for this lab and briefly summarize the steps in your own words. 

Page 3: Data
· Create an Excel spreadsheet to record your data. Think about what you will measure in the experiment and how you should label your rows and columns.


Materials
· Balance
· 8-10 Alka Seltzer tablets
· Vinegar (150 mL)
· 250 mL beaker (or plastic cup)
· 50 mL graduated cylinder
 
Protocol
*Be sure to zero out (tare, the T button) your balance between each mass measurement.
1. Measure 35.0 mL of water into a 50 mL graduated cylinder. Watch this to see how to correctly measure liquid using a graduated cylinder. (Links to an external site.) Pour the water into a 250 mL beaker (or plastic cup).
2. Make sure the outside of the beaker (or plastic cup) is dry and weigh and record the total weight of the cup with water in it.
3. Weigh and record the weight of an Alka Seltzer tablet. It's ok if the tablet is broken into large pieces.
4. Drop the tablet into the cup, and carefully swirl the cup to ensure complete dissolution of the tablet. This can take several minutes, and you will need to be thorough to ensure accurate results.
5. Weigh and record the weight of the cup containing the Alka Seltzer solution after the bubbling ceases.
6. Wash and rinse the cup with water. 
7. Repeat steps 1-6 with solutions of vinegar + water (mix the vinegar and water together before adding the Alka Seltzer): 5 mL vinegar + 30 mL water, 10 mL vinegar + 25 mL water, 15 mL vinegar + 20 mL water, 20 mL vinegar + 15 mL water, 25 mL vinegar + 10 mL, 30 mL vinegar + 5 mL water, and 35 mL vinegar.

Lab clean up – nontoxic materials 
All the solutions from this experiment are nontoxic and can be put directly down the drain with plenty of rinsing. At the end of the lab, please wash all your glassware, dry, and return to the appropriate drawers. Please sanitize your bench and any equipment you used.  Wash your hands before you leave.


Lab report
Title
Name
Date

I. Background
In your own words, discuss the problem you tried to solve or the phenomenon you explored and define any important terms. List any specific goals.
II. Materials and methods
1. Reagents
List any chemicals you used. For solutions, include concentrations. 

1. Equipment 
Equipment includes things like a Vernier spectrometer or a conductivity probe.

1. Experimental(s)
This section includes brief but detailed descriptions of the experiments you conducted. Think of an experimental paragraph as a recipe in a cookbook—someone should be able to follow your steps to arrive at the same results. Do not copy and paste the protocols from Canvas. Instead summarize in your own words the procedure(s) you followed.


III. Data analysis
Discuss your experimental results here. Include in your discussion a graph or figure you created from your raw data (do not include raw data), as well as any sources of error. Be sure to assess the validity of your results.
Using the pooled class data,
1. Show one example calculation to determine mass of CO2 released and mass of reacted NaHCO3 for one trial.
2. Create a table of volume of vinegar used, mass of CO2 released, and mass of reacted NaHCO3 for each trial. Be sure to include statistical analysis.
3. Plot the percent by mass of the reacted NaHCO3 (y axis) in a tablet versus the volume of vinegar used (x axis).
4. Show your calculations to determine the percent by mass of NaHCO3 in an Alka Seltzer tablet.
IV. Post-lab questions
1. Based on your results, how do you know when all the NaHCO3 in an Alka Seltzer has been neutralized?
2. How do you interpret the graph obtained in terms of the concepts of limiting reactant?
3. Why do you think Alka Seltzer tablets bubble even more when you add vinegar to them than just water?

V. Reference(s)
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