Stoichiometry
stoichiometry:  the relationship between the amounts of the reactants and products in a chemical reaction.  It comes from the Greek stoikheion (“element”) plus metron (“measure”).
In stoichiometry calculations, we use the balanced chemical equation like a unit conversion chart.  The values are the coefficients, and the units are moles of the specific chemical.  For example, in the equation:

C3H8 + 5 O2 ( 3 CO2 + 4 H2O + 2,200 kJ
the coefficients tell us that in this reaction:

1 mol C3H8 = 5 mol O2 = 3 mol CO2 = 4 mol H2O = 2,200 kJ of heat energy

We can use any two of the above to figure out the amount of one product or reactant (including chemicals or energy) based on another one.
Note:  you must convert to moles to do stoichiometry calculations.

For example, suppose we have the reaction:

N2 + 3 H2 ( 2 NH3
If we started with 0.75 mol H2, we could figure out how much NH3 we would make:
	0.75 mol H2
	2 mol NH3

	
	3 mol H2


 = 
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Similarly, we could figure out how much N2 we would need to react with the 0.75 mol H2 in the above reaction:
	0.75 mol H2
	1 mol N2

	
	3 mol H2


 = 
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If we were told that we had 3.0 grams of H2 instead of moles, we would need to convert grams to moles before do the conversion:

	3.0 g H2
	1 mol H2
	1 mol N2

	
	2.016 g H2
	3 mol H2


 =
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If we were told that we needed our answer in liters of N2 at S.T.P., we would need to convert our final answer:

	0.50 mol N2
	22.4 L N2

	
	1 mol H2


 = 11.2 mol N2
How to Solve Mass-Mass
Stoichiometry Problems

1. Look at the problem and the mark the equation with the following information:

a. which chemical you’re “coming into the equation” with

b. which chemical you’re “going out of the equation” with.

2. You need to “come into” the equation with moles, so convert the starting material to moles.

3. Use the coëfficients in the equation to move from the “coming in” chemical to the “going out” chemical.  Try to make up a rule to move from one coefficient to the other, such as “multiply by 2,” “divide by 3,” etc.

4. Now that you have moles of the “going out” chemical, you need to convert to whatever unit the problem is asking for in order to get out and be done.
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