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Missing Mass Experiment  

Background 
The combination of baking soda and vinegar releases carbon dioxide in a fun way.  The basic chemistry is 

given by the formula 

NaHCO3 + C2H4O2  ->  C2H3NaO2 + CO2 + H2O 

Using the atomic weights given below, calculate the atomic weight of each of the molecules: 

Element Atomic Weight 

Hydrogen (H) 1 

Carbon (C) 12 

Oxygen (O) 16 

Sodium (Na) 23 

 

Common Name Chemical Symbol Molecular Weight 

Sodium 
bicarbonate 

NaHCO3  

Acetic acid C6H8O7  

Sodium acetate NaC6H7O7  

Carbon dioxide CO2  

Water H2O  

 

Compute the weight of reactants (on the left):   _____________ 

Calculate the weight of products (on the right): _____________    
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Experiment 
Given a 400 ml beaker, 250 ml cylinder, about a teaspoon of baking soda and a supply of common 

vinegar, measure how much vinegar is required to completely exhaust the baking soda by adding a little 

at a time until no more gas is released.  Measure the mass of the materials consumed and the resulting 

product.  A workable procedure is outlined below.  

1. Obtain a 400 ml beaker.  Weigh it and record its empty weight. 

2. Add about a teaspoon of baking soda.  Weigh the beaker with the soda. Record the data and 

compute the amount of baking soda available. 

3. Obtain a 250 ml cylinder.  Weigh it and record its empty weight. 

4. Add about 200 ml of vinegar. Weigh the cylinder with the vinegar. 

5. Add a small amount of vinegar to the baking soda in the beaker.  Watch what happens.  

Continue to add vinegar to the beaker a little bit (less than 5 ml) at a time.  Gently stir the 

mixture and determine if anything occurs.  Continue adding small amounts of vinegar until 

nothing is observed. (If you run out of vinegar, repeat step 4 taking only 100 ml this time.) 

6. Weigh the cylinder with the remaining vinegar.  Record the data and determine the amount of 

vinegar used. 

7. Weigh the beaker containing the baking soda/ vinegar reaction products.  Record the data and 

determine how much product remains. 

8. Add the weight of baking soda and vinegar used and subtract the weight of remaining product.  

Is any mass missing?  If so, where did it go? 

9. Compute the ratio of the missing mass to the mass of baking soda.  Record it.  Compare it to the 

ratio obtained by other tables in your class. 

 


