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Course: sch 3a1

Unit: Moles & Equations

Lesson 4: Title: Stoichiometry

Lesson:

Stoichiometry refers to having the correct numbers or proportions of reactants so that they are all used up in a reaction.  If Pb and I2 are in stoichiometric ratios, they will both be completely used up to make PbI2.
Example: How much Sulfur is needed to completly react with 207.2 g of lead?


Pb + S   ----->  PbS

As you learned yesterday (homework), this equation tells us that 1 atom of lead + 1 atom of sulfur makes 1 molecule of lead(II) sulfide.  It also tells us that 1 mole of lead atoms + 1 mole of sulfur atoms makes 1 mole of PbS molecules.

How many moles is 207.2 g of Pb? 1 mole.   The equation says that we need 1 mole of  sulfur for each mole of lead.  ( 32.1 g of S are needed to react with the lead.  (Note that this will make 239.3 g of PbS -- one mole of PbS!)  Likewise 103.6 g of lead (½ a mole) would require 16.0 g of S (also ½ a mole)

What mass of aluminum oxide is produced when 10 g of aluiminum is burned?
(or what mass of oxygen is required to completely burn 10 g of aluminum?)
[Get class to write the equation and balance it.]

4Al + 3O2 --> 2 Al2O3

NOTE: that here we use the molecular form of the compounds 






 (O2, not O)

Also note that we can’t just say that 10 g of O2 will react with 10g of Al (different number of moles)
or even that 3*10g of O2 will react with 4*10g of Al (because the atoms have different atomic/molar masses!!)
>>> First: how many moles of Al2O3 will be made if 12 moles of  Al are used? How many moles of O2 will be needed?

There are two methods of solving this problem:

Method 1:


there is no direct relationship between the masses of the two compounds. Think of a chasm between them. We need to change to moles -- the equation relates the numbers of moles to each other and we can bridge the gap with them.





   (2)

moles of A


moles of B



      (1)




    (3)
mass of A




mass of B





Step 1: #moles of Al = 10 g x 1 mol/27.0 g = 0.37 mol

Step 2: find # moles of Al2O3  (a ratio is easiest)
4 mol Al      
=  0.37 mol Al







2 mol Al2O3
     x mol Al2O3

x = 0.185 mol Al2O3
Step 3: mass of Al2O3 = 0.185 mol x (molar mass of Al2O3)



= 0.185 mol x (102 g/mol)



= 18.87 g

( 18.87 g of aluminum oxide will be produced.

Method 2:


4Al 
+
 3O2 
----->
 
2 Al2O3
(1. write equation)

27 g/mol
32 g/mol

 102 g/mol
(2. write molar masses of elements & 








compounds)

108 g

96 g


204 g

(3. multiply by number of moles)








(now the masses should add up)

 10 g




  x

(4. put in given and required)

now make a ratio: dividing lines 3 and 4:

108 g   =   204 g

x = 18.9 g of Al2O3
 10 g
       x

( 18.9 g of Al2O3 will be produced.

Homework:  p 292 # 4-6, p 304 #15 (just moles - no mass), 19

Evaluation:  try and emphasize that it is always better to understand why you are doing something than just memorizing a method.  Make sure that this stuff has sunk in well before doing limiting reactants.

