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Limiting Reactants
(Section 9.3)

In most chemical reactions the quantities of reactants used are such that one will be used up first.  This reactant 
is called the "limiting reactant" (or limiting reagent) as it will limit the amount of product formed.  The other 
reactant is said to be “in excess."

To solve problems in which a limiting reactant controls the amount of product formed, you will need to calculate 
the mass of a product that can be formed from the mass of each reactant, one at a time.  The reactant that gives 
the least amount of product will be the limiting reactant.

Example
If a 5.00 gram sample of copper metal is added to a solution containing 25.0 grams of nitric acid, how many 
grams of nitrogen dioxide are produced?
! ! Cu  +  4HNO3    ---->   Cu(NO3)2  + 2NO2  +  2H20

Which is the limiting reactant?                                          

Which reactant is in excess and by how much?

 
Practice
1.)  Given the balanced chemical equation

! ! CH4  + 2O2   --->  2H2O  +   CO2
a.  How many grams of water can be produced when 50.0 grams of methane is mixed with
! 50.0  grams of oxygen?

b.  Which is the limiting reactant?                                          

c.  Which reactant is in excess and by how much?

(over)



2.)  A single replacement reaction occurs between silver iodide and elemental bromine.

Write the chemical equation for this reaction:! ! ! ! ! ! !
a.  How many grams of silver bromide will be formed when 50.0 grams of silver iodide reacts with 
!50.0 grams of liquid bromine? 
!

b.  Which is the limiting reactant?                                          
c.  Which reactant is in excess and by how much?

------------------------------------------------------------------------------------------------------------------------------------------------------
3.) Iron(III) oxide and hydrogen gas are formed from the reaction between iron and water.

Write the chemical equation for this reaction: ! ! ! ! ! ! ! !  
a. How many grams of iron (III) oxide can be produced by reacting 16.8 grams of iron with 10.0 grams of water?

b.  Which is the limiting reactant?                                          .

c.  Which reactant is in excess and by how much?

------------------------------------------------------------------------------------------------------------------------------------------------------
4.) Methanol (CH3OH) can be synthesized by reacting carbon monoxide with hydrogen gas.

Write the chemical equation for this reaction: ! ! ! ! ! ! ! !
a. How many grams of methanol will be produced by reacting 40.0 grams of CO with 10.0 grams of H2 ?

b.  Which is the limiting reactant?                                          .

c.  Which reactant is in excess and by how much?


