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Period _____
Unit 10 Notes:  Stoichiometry (Ch. 12)
Review of Mole Conversions

· 6.02 x 1023 particles = 1 mole  (particles can be atoms, molecules, formula units)

· Molar mass grams = 1 mole 

· 22.4 L = 1 mole, only for gases at STP (standard temperature and pressure, 0oC and 1 atm)

What is stoichiometry?

Stoichiometry is the calculation of quantities in a chemical reaction.  You must have a balanced chemical equation in order to do stoichiometry calculations.

I.  Basic Stoichiometry Calculations

There are the steps to a basic stoich. problem:
1)  Identify the given

2)  Convert it to moles 

3)  Do a mole-to-mole ratio between given and unknown using the coefficients from the balanced equation.  
***This is the key step:  it gets you from moles of given to moles of unknown.***
4)  Convert the unknown to the unit wanted in the problem.
Practice with Stoichiometry problems:

Al2O3

→
Al
+
O2

balance?

Mole-mole

How many moles of Al could be produced from 13.0 moles of Al2O3?

Mole-mass

How many grams of O2 would be produced from 22 moles of Al2O3?
Mass-mole

How many moles of Al would be produced from 890 grams of Al2O3?

Mass-mass

How many grams of O2 would be produced from 641 grams of Al2O3?

Mole – Particle

How many molecules of Al2O3 are needed to produce 1.85 moles of Al?
Al2O3

→
Al
+
O2

balance?

Particle – Mole


When 3.55 x 1025 molecules of Al2O3 are reacted, how many moles of O2 are produced?
Particle – Particle


6.71 x 1023 molecules of O2 are produced when how many molecules of Al2O3 are used up?

Particle – Mass

What mass of aluminum is made when 4.36 x 1016 molecules of aluminum oxide are reacted?

Mass – Particle

If 12.5 grams of Al2O3 react to produce Al, how many atoms of Al are produced?

Volume – Mole

12.4 L of O2 gas at STP are produced when how many moles of Al2O3 decompose?

Mole – Volume

If the reaction used 65.7 moles of Al2O3, how many liters of O2 gas are produced at STP?
More mixed practice:

3 Cu(s) + 8 HNO3 (aq)  ----->  3 Cu(NO3)2 (aq)  +  2 NO(g)  +  4 H2O(l)

How many grams of Cu(NO3)2 will be produced if 0.750 mol Cu are available?

How many liters of NO (at STP) can be produced from 50.6 g Cu?

II.  The Limiting Reactant Concept

Limiting reactant- The reactant that runs out first in a reaction (the one that gets completely used up).  It controls how much of the other reactants you will need, and it also controls the amount of product you can make.

Excess reactant - The other reactant(s) in the reaction that are left over after the limiting reactant has been used up.  

It is possible to have the two reactants run out at the same time, and if this happens, the amounts of reactants are called stoichiometric amounts.  

Example:  1 piece cheese + 2 pieces bread  (  1 cheese sandwich

Given:  10 pieces of cheese and 50 pieces of bread.

How many cheese sandwiches can you make?    ________

What is the limiting reactant?  __________
What is the excess reactant?  __________

How many pieces of the excess reactant will be used?  ________  left over?  _________
Assume that the given amount IS the limiting reactant.  It controls the amounts of all other substances used/produced, so you should begin the calculations with that given amount.
Connection to a chemical reaction:

2 Al(s)  + 3 CuCl2 (aq)​  (  3 Cu (s) + 2 AlCl3 (aq)
Assume that the copper (II) chloride is the limiting reactant.  Which substance(s) will be present in the reaction container once the reaction has stopped completely?  

III.  Percent Yield of a Chemical Reaction

Theoretical yield – The amounts calculated (theorized) through doing a stoichiometry problem.

Experimental yield- The amounts actually produced through lab experiments.    
Percent Yield =  
Experimental Yield   x  100

  Theoretical Yield

Sample Problem:

The following reaction is performed by a student:  Mg (s)  +  2 HCl (aq)  ------>  MgCl2 (aq)  +  H2 (g)
The student starts with 0.25 g Mg (and excess HCl) and she obtains 0.90 g of MgCl2 product.  What is her percent yield of MgCl2? 
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