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Chapter 7.2  Stoichiometry:  Multiple Conversions between: Moles, Mass, Gas Volume & Molecules

Your New Job at MacDonald’s


You have just gotten your seasonal job at McDonald’s and you are really excited to start making some money.  Your position is working with the grill.  Your first challenge is to make as many burgers as you can as it gets very busy during the Christmas season.  Suddenly, your training manager comes around for a skill test question to your dismay.  

Manager:  “How many burgers can you make if you were given 22 slices of tomato, 14 wedges of 

                    lettuce, 18 strips of bacon, 35 burger patties and 26 buns?”  

If you don’t pass the skills test, your probation is over!  If you want to keep your job, you need to use stoichiometry!!!  What is the answer?
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Q1:  What’s the chemical equation for the burger reaction?

       
 Recall:  
 
2T   +    L +    3Ba +    P +    Bn (    BLT

 Mole Ratio: __________________________________________


 Given amounts:________________________________________ 


 Reacted amounts:_______________________________________


 Left over/Excess:_______________________________________

Q:  How many complete burgers are made?________________ burgers

*Note:  The number of burgers produced is determined by the amount of bacon, which is in the least supply.  The reactant in least supply is called the limiting reagent, which we will explore later.

The 3-Steps Approach to Solving Stoichiometry Problems

Solve the problems via the “Mole Bridge”! Mole is the heart of stoichiometry.  
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Approach: 

Step 1:  Convert the ________________ (if necessary).

Step 2:  Step up the ________________.

Step 3:  Convert ___________________  quantities & unit.

Examples:

1a)  Nitromethane, a fuel occasionally used in some drag racers, burns according to the reaction.

4 CH3NO2(l) + 3 O2(g)  ( 4 CO2(g) + 6 H2O(l) + 2 N2(g)
a)  What mass of H2O is produced when 0.150 g of CH3NO2(g) is burned?

b)  What volume of O2(g) at STP is required to produce 0.250 g of CO2?

c)  What combined volume of gas at STP is produced if 0.316 g of CH3NO2 is burned?

d)  How many molecules of H2O are produced when 0.410 g of CO2 is produced?

Classwork:

1.  Sulfur dioxide can be removed from stack gases by reaction with quicklime (CaO):

SO2 (g) + CaO (s) ( CaSO3 (s)

If 975 kg of SO2 is to be removed from stack gases, how many kilograms of CaO are required?

2.  Consider the synthesis of ammonia gas:  3 H2(g) + N2(g) ( 2 NH3(g) + 92 KJ

a)  How many litres of H2(g) at STP are required to produce 5.00 g of NH3(g)?

 b) How many litres of NH3(g) are produced when 75.0 L of H2(g) are reacted with an excess of N2 at STP?

 c)  How much heat is produced when 0.100 mol of H2(g) is reacted with an excess of N2(g)?

3.  Consider the combustion of propane:  C3H8 (g) + 5O2(g) ( 3CO2 (g) + 4H2O (l)
     How many molecules are produced if a 1.35 x 10-6 g C3H8 gas sample is burned in the presence of an 

      excess of O2?

Assignment: Hebden p. 127 #6-8 (a&c), #10-12 all
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