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Capturing a “Volcanic” Eruption

Scenario:

John is interested in validating the Law of Conservation of Mass using a chemical reaction carried out in both open and closed experimental systems.  John recalls a chemical reaction he performed in middle school in which baking soda and vinegar are mixed together in the classic “volcano reaction”.  

John has some concerns, however, that carrying out this reaction in an open beaker may not yield results that will support the Law of Conservation of Mass.  Therefore, John is also prepared to carry out the “volcano reaction” in a sealed plastic bag.  John is anxious to see which experimental design will yield data that more strongly support the Law of Conservation of Mass.

Why is John concerned that performing the “volcano reaction” in a beaker may not yield results that support the Law of Conservation of Mass?  Will carrying out the reaction in a sealed plastic bag yield data that more strongly support the Law of Conservation of Mass?  If so, why?

Question 1.

State the Law of Conservation of Mass.
Question 2.

Predict whether John’s concern is valid regarding the Law of Conservation of Mass in the reaction in the beaker.  Explain your reasoning.

Investigation
Perform the following procedures to investigate the Law of Conservation of Mass in a simple chemical reaction (the “volcano reaction”) in open and closed systems.

Materials:

· Triple beam balance

· Beakers (2, 150 mL; 600 mL)

· Graduated cylinder (100 mL)

· Spatula
· Baking soda (NaHCO3)

· Vinegar (5% acetic acid; CH3COOH

· Zip lock bag

· Plastic bag

· Twist ties

Procedure:


Part 1

Question 3:
1. Design a data table, in the space below, including Initial Mass, Final Mass, Change in Mass, and Observations for Part 1 and Part 2 of the experiment.


2. Weigh out 4-5 grams of baking soda and transfer it to 150 mL beaker.  

3. Using a 100 mL graduated cylinder, measure out approximately 100 mL of vinegar (5% acetic acid).  Pour the vinegar into the second 150 mL beaker. 
4. Carefully place both beakers on the balance and determine the initial total mass of the system as accurately as possible (0.1 g).  Record this mass in the data table.

5.  Carefully pour small portions of vinegar into the beaker and gently swirl between additions.  Record detailed observations of the reaction.
6.  Record the final mass in the data table.  
 Part 2

1.  Develop a more accurate procedure for testing the Law of Conservation of matter using a ziplock bag.

Question 4.
    List the procedural steps and materials used in Part 2 of the investigation.
2.  Record your data and observations in your data table.

Question 5.

Using your observations, describe all evidence that a chemical change occurred in this experiment.
Question 6.

Look at your mass data from Part 1 and Part 2 of the experiment.  Compare the data from the two experiments.
Question 7.

Analyze how the data supports or does not support the Law of Conservation of Mass and why for the two experimental designs.
Question 8.

How was your prediction supported or not supported by your data and observations? 
Question 9.

The balanced chemical equation for the “volcano reaction” is shown below.

1NaHCO3   +   1CH3COOH   ------>    1NaC2H3OO   +   1H2O     +     1CO2
  baking soda            vinegar                        sodium acetate      water       carbon dioxide

Using the data table below, compare the number of atoms in the reactants to the number

of atoms in the products.  
      Number of Atoms





      Na
   H

C
   O



   Before Reaction



    After Reaction







How does this data support the Law of Conservation of Mass?____________________

__________________________________________________________________

__________________________________________________________________

__________________________________________________________________

Question 10.

When a log burns in a fireplace there is a release of water vapor, carbon dioxide and smoke particles. The resulting ash left by the log obviously has less mass than the log did.  Why does the burning of this log appear to violate the Law of Conservation of Mass?
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