Stoichiometry Notes

Reaction stoichiometry-mass relationships between reactants and products

Mole ratio-conversion factor that relates the amounts in moles of any two substances

   involved in a chemical reaction

Example:   2Al2O3→4Al + 3O2
1. What is the ratio between Al2O3 and O2?     

2. What is the ratio between Al2O3 and Al?     

3. What is the ratio between Al and O2?          

Steps for solving stoichiometry problems:

1. Write the balanced equation.

2. Find the molar mass of each reactant and product and multiply each by their coefficients. (Write these numbers above the equation.) *If there is a gas use 22.4L instead of the molar mass.
3. Check the numbers on both sides to make sure they are equal.

4. Write down the information you know (Given) below the equation.

5. Solve by dimensional analysis.
Example:

82.6 g of calcium carbonate reacts with excess aluminum chloride to produce calcium chloride and aluminum carbonate. Predict the amounts of products formed.

1. Balance the equation

3CaCO3 + 2AlCl3( 3CaCl2 + Al2(CO3)3
2. Calculate the mass of each reactant and product and multiply each by their coefficients.

300g
     264g        330g        234g

3CaCO3 + 2AlCl3( 3CaCl2 + Al2(CO3)3
3. Check the numbers on both sides to make sure they are equal.

300g       +   264g  =  330g    +    234g (Both sides equal 564)

3CaCO3 + 2AlCl3( 3CaCl2 + Al2(CO3)3
4. Write down the information you know (Given) below the equation.

300g       +   264g  =  330g    +    234g

3CaCO3 + 2AlCl3( 3CaCl2 + Al2(CO3)3
82.6g
5. Solve by dimensional analysis.

82.6g CaCO3 (Given) x 330gCaCl2 (from above)     =  90.9g CaCl2
                         
           300g CaCO3 (from above)
82.6g CaCO3 (Given) x 234gAl2(CO3)3 (from above)     =  64.4g Al2(CO3)3
                         
           300g CaCO3 (from above)
Limiting Reactants

In a limiting reactant problem, one compound limits the amount of product that can be formed. This is called the limiting reactant. The other compound is called the excess reactant because it is in excess.

Steps for solving limiting reactant problems:

Steps 1-4 are the same as with any stoichiometry problem.

5. Divide the given by the corresponding mass to see which one is the smallest because that is your limiting reactant.

6. Take your limiting reactant and solve by dimensional analysis.

Example:

15.00g of aluminum sulfide and 10.00g of water react until the limiting reactant is used up. Find the grams of product formed.

1. Balance the equation

Al2S3 + HOH ( Al(OH)3 + H2S

2. Calculate the mass of each reactant and product and multiply each by their coefficients.

150g      108g         156g            102g

Al2S3 + 6HOH ( 2Al(OH)3 + 3H2S

3. Check the numbers on both sides to make sure they are equal.

150g  +  108g     =    156g     +     102g (Both sides equal 258g)

Al2S3 + 6HOH ( 2Al(OH)3 + 3H2S

4. Write down the information you know (Given) below the equation.

150g  +  108g     =    156g     +     102g (Both sides equal 258g)

Al2S3 + 6HOH ( 2Al(OH)3 + 3H2S

    15.00g    10.00g

5. 15.00g Al2S3 =  0.1000       10.00gHOH =0.09259 (Since this is the smallest one, 
       150g


     108g                   you use HOH as your limiting reactant)   

6. 10.00gHOH (Lim Rxtn) x 156gAl(OH)3 (from above)     =  14.44g Al(OH)3
                         
                108gHOH (from above)
10.00gHOH (Lim Rxtn) x    102gH2S(from above)     =  9.444g H2S
                         
                  108g HOH (from above)      
