 Stoichiometry Exploding Bag Inquiry Lab
Unit 5 – Nomenclature and Formula Stoichiometry

Big Ideas-Core Concepts:
Elements form compounds in predictable ratios can be named systematically. 

· The mole is the standard unit for counting atomic and molecular particles. Molar mass and Avogadro’s number are used when converting masses of compounds or elements into either moles or representative particles. 

Standard (s):________________________________________________Content Statements(s):
C4: Properties of Matter




C4.1x: Molecular and Empirical Formulae










C4.2:   Nomenclature










C4.2x: Nomenclature








C4.6x: Moles
Unit 6 – Equations and Stoichiometry
Big Ideas-Core Concepts:
Chemical reactions are described by balanced chemical equations which obey the Law of Conservation of Mass.

· Chemical changes result in the formation of new substances and can be classified based upon the molecular and submolecular changes that occur.

· During chemical changes, the number of atoms in the reactants is the same as the number of atoms in the products.

· A balanced chemical equation enables the calculation of reaction quantities.

Standard (s):________________________________________________________Content Statements(s):
C3: Energy Transfer and Conservation

C3.4: Endothermic and Exothermic Reactions
C5: Changes in Matter



C5.2: Chemical Changes









C5.2x: Balancing Equations

Overview: The mixing of sodium bicarbonate (NaHCO3, baking soda), citric acid (H3C6H5O7), and water causes a reaction to occur, producing sodium citrate (,Na3C6H5O7), water (H2O) and carbon dioxide gas (CO2). In this inquiry lab, students will determine the correct amount of citric acid and sodium bicarbonate needed to fill the bag with just enough carbon dioxide so that the bag does not “explode”.
Background: With a balanced equation, the amount of products that will be produced from a given amount of reactants can be determined.  The balanced chemical equation is listed below:

3NaHCO3(s) + H3C6H5O7 (aq) → 3H2O (l) + 3CO2 (g) + Na3C6H5O7 (aq) 
Given this equation, it is evident that 3 moles of NaHCO3 are needed to react with 1 mole of H3C6H5O7.  For every mole of H3C6H5O7 that is reacted, three moles of H2O, three moles of CO2 and one mole of Na3C6H5O7 are formed.

Using stoichiometry, students will be able to determine the amount of CO2 that will be produced by the reaction.  Then you can show them how to use the ideal gas law (PV=nRT) to determine the volume of gas produced inside the bag.  The goal will be to inflate the bag as full as possible, using the least amount of materials, without popping it open.  

Stoichiometry Exploding Bag Inquiry Lab
Materials: 
Locking plastic bag

Sodium bicarbonate (baking soda)



Balance


Citric acid 



Graduated cylinder

Weighing paper




Scoops
Safety:  Wear protective eye goggles.

Question:  What is the least amount of reactants needed to fill a plastic bag with carbon dioxide gas without having the bag pop open?

Procedure: 

1. Determine the volume of the bag.  What is the maximum volume of water it can hold?  What is the maximum volume of gas? 

______________________________________________________________________________

2. Add 1 gram sodium bicarbonate, 1 gram citric acid, remove air, add 20 mL water, seal bag quickly.

3. Observe bag and record findings. Note the relative temperature, what type of process is this?
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

4. What will happen if either reactant is increased? 
__________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

5. Repeat step 2 using 4 grams sodium bicarbonate and 1 gram citric acid.
Rewrite and balance the chemical equation:

NaHCO3(s) + H3C6H5O7(aq) → H2O(l) + CO2(g) + Na3C6H5O7(aq)

6. Calculate the best ratio of citric acid to sodium bicarbonate to fill the bag.  Use the least amount of reactants to fill the bag without it popping open.  Use the data table to perform the calculations.  Show your work.
7. With the teacher’s approval re-do the experiment using your calculations.

Data Table
	
	NaHCO3


	H3C6H5O7
	    H2O
	     CO2
	Na3C6H5O7

	Mole Ratio

	
	
	
	
	

	Gram 

Molecular 

Weight (g)
	
	
	
	
	

	Desired 

Amount to 

Produce (mL)
	
	
	
	
	

	Desired 

Amount to 

Produce 

(moles)
	
	
	
	
	

	Amount 
Needed to

Produce

Desired 

Amount of 

CO2 (moles)
	
	
	
	
	

	Amount
Needed to 

Produce

Desired 

Amount of 

CO2 (g)
	
	
	
	
	


Claim (What is the answer to the original question?)

_____________________________________________________________________________________________________________________________________________________________________________________________________________________

Evidence (back up your claim with 2-3 pieces of evidence from your investigation)

_____________________________________________________________________________________________________________________________________________________________________________________________________________________

_____________________________________________________________________________________________________________________________________________________________________________________________________________________

Reasoning (explain what scientific principle links your evidence to your claim and why)

_____________________________________________________________________________________________________________________________________________________________________________________________________________________

_____________________________________________________________________________________________________________________________________________________________________________________________________________________

_____________________________________________________________________________________________________________________________________________________________________________________________________________________

Rebuttal (explain why others might disagree with your reasoning and why they would be 
                 wrong)
_____________________________________________________________________________________________________________________________________________________________________________________________________________________

_____________________________________________________________________________________________________________________________________________________________________________________________________________________
