Stoichiometry
Stoichiometry

· Definition: predicting the amounts of reactants and/or products that will be involved in a reaction

· Must use a balanced reaction

· Why?  Because matter can neither be created nor destroyed.  If you try to use a reaction like:

· H2 + O2 ( H2O
· You will have one oxygen atom that does not get used.  You have to take that into consideration otherwise the reaction is not an accurate description of what is happening

· Since you are only using ½ of the O2 molecule:

· H2 + ½ O2 ( H2O
· This is the same as:

· 2 H2 + O2 ( 2 H2O
· Coefficients tell you the relative amounts of products and reactants

· Coefficients are in units of moles

Example:   N2 + 3 H2 ( 2 NH3
· Recall that the coefficient on N2 is 1 but is not explicitly written in the reaction
· Coefficients:

· N2 = 1

· H2 = 3

· NH3 = 2

· Using the coefficients we can write mole ratios
· Definition: mole ratio gives the relative amounts of reactants and products

· For each 1 mole of N2, 3 moles of H2 are required.  
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· For each 1 mole of N2, 2 moles of NH3 will be produced
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· For 3 moles of H2, 2 moles of NH3 will be produced
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MOLE to MOLE Stoichiometry 
· If you are given 6 moles of H2, how many moles of N2 do you need?
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· If you are given 0.5 moles of H2, how many moles of N2 do you need?
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· You can flip the mole ratios around if you are asked the following:   If you are given 4 moles of N2, how many moles of H2 do you need?
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· Use the same method for finding the amount of product that will be produced.   Given 6 moles of H2, how much NH3 will be made? 


[image: image8.wmf]3

2

3

2

4

3

2

*

6

NH

mol

H

mol

NH

mol

H

mol

 

 

 

 

 

 

 

 

=


Mass to Mass Stoichiometry

· You already know how to convert between mass and moles:  

MOLE MAP!

· The mole map can only be used for one compound or molecule.  To convert between compounds you need to use mole ratios that come from a balanced chemical equation.

· Here’s what I mean:  If I have 4.04 grams of H2, how much NH3 can I make? 

· Use the mole map to go from grams of H2 to moles of H2
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· Use mole ratios from balanced equations to find moles of NH3 
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· Use the mole map to go from moles NH3 to grams NH3
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[image: image12]
You can use this version of the mole map to solve stoichiometry problems.
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