Chemistry 11

Unit IV 


Problem Set 4.2:  stoichiometry

Stoichiometry is in its most simplest just like baking.  Consider the following recipe.  In order to make one angel food cake, you need 1 cup of flour, 2 eggs and 1 cup of milk (please, don’t try this at home).

so

1 cup flour  + 2 eggs  + 1 cup milk  ( 1 angel food cake.

If one purchases 1 cup of flour, a dozen eggs and four litres of milk, one can still only make one angel food cake, because the limited amount of flour prevents more cakes from being made (limiting reagent – as we have seen in unit II)

If one purchases 10 cups of flour, 2 dozen eggs and 15 cups of milk how many cakes can be made?  In order to answer this, we must realize that the ingredients must be mixed in the proper proportions of 1 cup flour: 2 eggs : 1 cup milk.  These produce 1 cake.  So, 10 cups flour : 20 eggs : 10 cups milk can make 10 cakes.

The same principle works in chemical reactions.  When we look at the balanced chemical equation, it tells us the right proportions that the reactants and products must have to each other.



1 mole H2 + 1 mole Cl2 ( 2 moles HCl



from    H2      +        Cl2 ( 2HCl (the balanced equation)


2.1
4 moles




2.2
2 moles



2.3
3 moles

2.4
1.10 moles



2.5
14.6 moles


2.6
300 g (283.6 g to 1 s.f.)

2.7
0.710 moles



2.8
88.6 grams


2.9
0.0120 moles

2.10
0.0896 moles



2.11
80.72 grams Cl2


2.12
18.4 grams O2
2.13
4.37 grams P and 5.63 grams O2

2.14
322 grams water


2.15
20.4 g O2 and 47.5 g Fe

Mole to Mole stoichiometry





2.1	How many moles of chlorine will be needed to make 8 moles of hydrogen chloride?





2.2 	How many moles of carbon dioxide will be made if I burn 2 moles of CH4 in the presence of excess oxygen?





2.3	1.5 moles of oxygen will need how many moles of hydrogen to make water?





2.4	When phosphorous reacts with oxygen to make diphosphorous pentoxide, how many moles of phosphorous will be needed to react with 1.37 moles of oxygen?





2.5	How many moles of water will be produced by burning 3.65 moles of C3H8 in excess oxygen?





Mass to Mole stoichiometry:  because we can’t measure the moles of any compound directly it is more common to work out the stoichiometry from mass.  The mass is converted to moles using the molar mass, and then the mole ratio is worked out from the stoichiometry.





2.6	How many grams of chlorine will be needed to make 8 moles of hydrogen chloride?





2.7	How many moles of oxygen will be needed to react with 5.68 grams of CH4?





2.8	1.56 moles of oxygen, when reacted with enough phosphorous will produce how many grams of diphosphorous pentoxide?





2.9	0.0481 grams of hydrogen will react with how many moles of oxygen to produce water?





2.10	If 5.00 grams of iron react with oxygen, how many moles of iron (II) oxide can be produced?





Mass to Mass stoichiometry:  the process is to convert to moles, work out the mole ratio, then convert back to mass again.





2.11	How many grams of chlorine will be needed to make 83.00 grams of hydrogen chloride?





2.12	How many grams of oxygen will be needed to combine with 4.59 grams of CH4?





2.13	If 10.00 grams of diphosphorous pentoxide are needed, how many grams of phosphorous and oxygen are needed?





2.14	35.8 grams of hydrogen are reacted with excess oxygen.  How many grams of water are produced?





2.15	A bicycle was left in the rain and was coated with 67.9 g of Fe2O3.  What mass of Fe reacted, and what mass of O2 from the atmosphere combined with that iron?








