Stoichiometry and Balloons
Excess and Limiting Reactants
Names: _______________________________________________________

Introduction: 

 Most Stoichiometry calculations in the classroom are performed using exact (stoichiometric) mole ratios of reactants and products. In real life, however, many commercial processes for preparing compounds are carried out using an excess amount of one reactant and thus a limiting amount of another reactant.  This experiment uses the well-known reaction of sodium bicarbonate and acetic acid to illustrate the concepts of limiting and excess reactants.  By comparing the amount of carbon dioxide generated when varying amounts of sodium bicarbonate react with a given amount of acetic acid, students will be able to identify immediately the limiting and excess reactant in each case.

Prelab Questions:

1. a)  How many cars can be assembled from the following parts: 140 car bodies, 520 tires, 270 headlights.
b) What is left over?
c) What was the “limiting part”?
d) What part(s) were in excess?

2. Write out the balanced equation that takes place when sodium bicarbonate (NaHCO3) reacts with acetic acid (HC2H3O2).  This is a two-part process – first a double displacement where sodium acetate and hydrogen carbonate are produced, then a decomposition of hydrogen carbonate into carbon dioxide and water.
3. Predict what you will see when the baking soda is added to flasks 1 to 6.
Preparation:

1. Each of the flasks contains 25 mL of .8 M Acetic Acid. (remember.8M means there are .8 mol/liter)  The balloons have different amounts of Sodium Bicarbonate in them as shown in the table below in the “Mass NaHCO3” column:

2. As the contents of the balloons are added to the flask,  make observations to put in your analysis table.
3. Record the pH values after the reaction is over.
Analysis:  
	
	
	Balloon Stoichiometry Lab
	
	
	
	

	Flask #
	Comparable
 balloon size
	pH after
	Vol Acetic
	Moles Acetic
.8 M
	Mass NaHCO3
	moles NaHCO3
	moles CO2
	Vol CO2
Assume STP

	flask 1
	 
	 
	25 mL
	 
	 0.50 g
	 
	 
	 

	flask 2
	 
	 
	25 mL
	 
	 1.00 g
	 
	 
	 

	flask 3
	 
	 
	25 mL
	 
	 1.50 g
	 
	 
	 

	flask 4
	 
	 
	25 mL
	 
	 2.00 g
	 
	 
	 

	flask 5
	 
	 
	25 mL
	 
	2.50 g 
	 
	 
	 

	flask 6
	 
	 
	25 mL
	 
	 3.00 g
	 
	 
	 


Fill out the table appropriately and neatly; show any and all calculations on the top of the next page. 
Conclusions:

1. What combination gave the maximum volume?  Explain why this is so, based on your knowledge of limiting reactants.

2. Which flask(s) contained unreacted sodium bicarbonate?  How do you know?
3. Which flask(s) contained unreacted acetic acid?  How do you know?
4. Which flask(s) had “just the right amount”?  How do you know? 
5. Explain the differences in pH based on what’s left in each flask after completion of reaction.  NOTE:  each flask does NOT contain the same exact stuff!!!!  (think acetic acid is an acid and baking soda is a base)
6. Write the set of equations that would take place if sodium carbonate would have been used instead of sodium bicarbonate.  (they’re very similar, except for mole ratios).  Which reactant, sodium bicarbonate (as you used) or sodium carbonate, would yield a higher relative amount of carbon dioxide?  Why??  
