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Limiting Reactant Calculations II

CSCOPE Unit 08 Lesson 01 Day 10

Vocabulary
	Excess reactant
	
	a reactant present in a quantity that is more than sufficient to react with a limiting reactant; any reactant that remains after the limiting reagent is used up in a chemical reaction

	
	
	

	Limiting reactant
	
	any reactant that is used up first in a chemical reaction; it determines the amount of product that can be formed in the reaction


Procedure

1.  Create a balanced equation.

2.  Set up a “Given and Find”.

3.  Calculate the molar mass for the substances where mass is needed.

4.  For each reactant

· Do a mole relationship for both reactants.

· Draw a map for both reactants.

· Draw a “big, long line”, using unit cancellation and the appropriate conversion factors until you reach the desired units.

· Report the amounts produced, using the correct number of significant digits and the correct units.
5.  Determine the limiting reactant and the excess reactant/s.

The reactant that produces the smallest amount of product is the limiting reactant.

6.  Determine the amount actually formed.

The amount that the limiting reactant forms is the actual amount formed.

Mass-Mass Model

In the commercial production of the element arsenic, arsenic oxide is heated with carbon, which reduces the oxide to the metal according to the following equation: 2 As2O3 + 3 C ( 3 CO2 + 4 As. If 8.87 g of As2O3 is heated with 67.00 g of C, what is the limiting reactant and what mass of As is produced?

a)  Create a balanced equation:

2 As2O3 + 3 C ( 3 CO2 + 4 As

b)  Set up a “Given and Find”:

	Given
	Find

	8.87 g of As2O3

67.00 g of C
	actual grams As = ?

grams As from As2O3 = ?

grams As from C = ?

molar mass of  As2O3 = ?

molar mass of C = ?

molar mass of As = ?




c)  Calculate the molar mass for the substances where mass is needed.



As2O3


C = 12.01 g/mol
As = 74.92 g/mol

2 x As = 2 x 74.92 = 149.84

3 x O  = 3 x 16.00 =    48.00

                                  197.84 g/mol
d)  Mole relationships, maps, “big, long lines”, and amounts produced

For As2O3




2 mol As2O3 = 4 mol As

	g As2O3
	 ((
	mol As2O3
	((
	    mol As
	((
	  g As


	8.87 g As2O3
	mol As2O3
	4 mol As
	74.92 g As

	
	197.84 g As2O3
	2 mol As2O3
	1 mol As


= 6.7179 g As

= 6.72 g As

For C




3 mol C = 4 mol As

	g C
	 ((
	mol C
	((
	    mol As
	((
	  g As


	67.00 g C
	1 mol C
	4 mol As
	74.92 g As

	
	12.01 g C
	3 mol C
	1 mol As


= 557.27 g As

= 557.3 g As

e)  Limiting reactant, excess reactant, and actual amount produced

The limiting reactant is As2O3

The excess reactant is C.

6.72 g As is produced.

Mass-Mass Example

A solution of iron (III) nitrate and a precipitate of silver chloride are formed when a solution of silver nitrate is mixed with a solution of iron (III) chloride. If a solution containing 25.0 g of silver nitrate is mixed with another solution containing 45.0 g of iron (III) chloride, what is the limiting reactant and what mass of silver chloride is produced?

a)  Create a balanced equation:

b)  Set up a “Given and Find”:

c)  Calculate the molar mass for the substances where mass is needed.

d)  Mole relationships, maps, “big, long lines”, and amounts produced

e)  Limiting reactant, excess reactant, and actual amount produced

Mass-Mass Exercises

1.  109.99 g of Na2CO3 is reacted with 209.62 g of AgNO3. What is the limiting 

      reactant and how many grams of Ag2CO3 will be produced?  Here is the 

      balanced equation for that reaction: 

Na2CO3 (aq) + 2 AgNO3 (aq) ( Ag2CO3 (s) + 2 NaNO3 (aq).

a)  Create a balanced equation:

b)  Set up a “Given and Find”:

c)  Calculate the molar mass for the substances where mass is needed:

d)  Mole relationships, maps, “big, long lines”, and amounts produced:

e)  Limiting reactant, excess reactant, and actual amount produced
2.  When a solution of ammonium sulfide is reacted with a solution of aluminum 

     chloride a solution of ammonium chloride and a precipitate of aluminum 

     sulfide are produced. If a solution containing 67.46 g of ammonium sulfide is 

     reacted with a solution containing 65.05 g of aluminum chloride, what is the   

     limiting reactant and what mass of aluminum sulfide is produced?

a)  Create a balanced equation:

b)  Set up a “Given and Find”:

c)  Calculate the molar mass for the substances where mass is needed:

d)  Mole relationships, maps, “big, long lines”, and amounts produced:

e)  Limiting reactant, excess reactant, and actual amount produced
3.  Solutions of sodium phosphate will react with solutions of calcium chloride to 

produce a solution of sodium chloride and a precipitate of calcium phosphate.    

If a solution containing 81.71 g of sodium phosphate is reacted with a solution 

containing 57.19 g of calcium chloride, what would the limiting reactant be 

and how many grams of calcium phosphate would be produced? 

a)  Create a balanced equation:

b)  Set up a “Given and Find”:

c)  Calculate the molar mass for the substances where mass is needed:

d)  Mole relationships, maps, “big, long lines”, and amounts produced:

e)  Limiting reactant, excess reactant, and actual amount produced
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