Stoichiometry Problems 3
Main Idea: A chemical reaction stops when one of the reactants is used up.

Limiting reactant is the one that is used up.

Excess reactant is the one that is left over.

Why is it a good idea to use an excess of one of the reactants? (2 reasons)
  1.

  2. 

Sample Problem (Worked two ways!)
A. What mass of water can be made from 24.0 grams of oxygen and 16.0 grams of hydrogen?  

B. What is the limiting reactant? The excess reactant?

C. How many grams of the excess reactant remain after the reaction.

Directions:  Work out the following problems on a SEPARATE sheet of paper.  Be sure to show all work!! Use correct sig figs and units.
1. The reaction between solid sodium and iron (III) oxide is one in a series of 

reactions that inflates an automobile airbag:   

                           6Na (s)  +  Fe2O3 (s)  ( 3Na2O (s)  + 2Fe.  
If 100.0 g of sodium and 100.0 g of iron (III) oxide are used in this reaction, determine the following:

a. Limiting reactant

b. Reactant in excess

c. Mass of solid iron produced

d. Mass of excess reactant that remains after the reaction is complete.

2. Photosynthesis reactions in green plants use carbon dioxide and water to produce glucose (C6H12O6)  and oxygen.  A plant has 88.0 g of carbon dioxide and 64.0 g of water available for photosynthesis.

a. Write the balanced chemical equation for the reaction.
b. Determine the limiting reactant.
c. Determine the excess reactant.
d. How many grams of excess reactant will remain?
e. Determine the mass of glucose produced.

3. 46.5 grams of zinc sulfide react with 13.3 grams of oxygen to produce zinc oxide and sulfur dioxide

a. Write a balanced equation for the reaction.
b. What is the limiting reactant?

c. An experiment is done and 18.4 grams of zinc oxide is recovered along with an unknown quantity of sulfur dioxide.  What is the percent yield?

4. Calcium chloride is used to melt ice or to keep it from forming on roads.  This important compound can be produced by reacting solid calcium carbonate with hydrochloric acid.  Two other products of the reaction are carbon dioxide and water.

a. Write a balanced equation for the reaction.
b. What mass of calcium chloride is produced when 60.0 grams of calcium carbonate reacts with 80.0 grams of hydrochloric acid?  Assume 100% yield.

c. What is the limiting reactant?  Why? 
d. How many grams of excess reactant will remain?
5. 275 grams of potassium sulfite react with 500 grams of magnesium bromide.

a. Predict the 2 products of the reaction and write a balanced reaction.
b. Determine the limiting and excess reactants.
c. How many grams of EACH product are formed?

d. How many grams of excess reactant remains?

e. If the experimental yield of the sulfite product is 102.98 grams, what is the percent yield?

6. Two compounds of nitrogen, dinitrogen tetroxide (N2O4) and hydrazine (N2H4), are used as rocket fuels.  When the two compounds are mixed, they ignite spontaneously and produce nitrogen gas and water.

a. Write and balance the reaction described above.

b. If 8.00 g of nitrogen tetroxide and 4.00 g of hydrazine are mixed, determine the following quantities:

i. Limiting reactant

ii. Mass of nitrogen produced

iii. Mass of excess reactant

7. Many insects secrete hydrogen peroxide (H2O2) and hydroquinone (C6H4(OH)2).  
    Bombardier beetles take this a step further by mixing these chemicals with a 
    catalyst.  The result is an exothermic chemical reaction and a spray of hot, irritating 
    chemicals (benzoquinone, C6H4O2) for any would-be predator.  Researchers hope
    to use a similar method to reignite aircraft turbine engines.  

C6H4(OH)2     +  H2O2 (     C6H4O2   +     H2O  +    O2   +   Energy

        A.  Balance the equation above.  If the bombardier beetle stores 100.0 mg of 
              hydroquinone along with 50.0 mg of hydrogen peroxide, what is the limiting 
              reactant?
        B.  What is the excess reactant and how many milligrams are in excess?
        C.  How many milligrams of benzoquinone will be produced?

Review Question: Net Ionic Reactions Practice 
Silver nitrate reacts with solid copper. Write the following:
    A.  Balanced formula equation
    B.  Complete ionic equation
    C.  Spectator ions

    D.   Net ionic equation

