
Chemical Equations:
Calculations

3.62 Bismuth oxide reacts with carbon to form bismuth metal and 
carbon monoxide gas:

Bi2O3(s) +      C(s)  Bi(s) +      CO(g)

Balanced??

When 352 g of Bi2O3 reacts with excess carbon, 

(a) how many moles of Bi2O3 react?

(b) How many moles of Bi form?

moles

352    g

moles

g

465.95896

352 g Bi2O3

1

2 moles Bi(s)

1 moles Bi2O3

MOLE RATIO

 2 moles Bi(s)
1 moles Bi2O3465.95896 g Bi2O3

1 mole Bi2O3

208.98038


208.98038 gBI

1 mole Bi

0.755

0.755 moles Bi2O3

1.51

315.74066

316 grams Bi

23 31



Chemical Equations:
Excess and Limiting 

reactants
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2 cups

3 cups
1 package
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10 teaspoons
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3 cups

In the Kitchen….
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Chemical Equations:
Excess and Limiting reactants

• Excess Reactants:  
– Reactants that are not used up during the 

chemical reaction
– At the end of the reaction, there is leftover 

Excess Reactant

• Limiting Reactants: 
– Reactants that are used up completely 

during the chemical reaction.
– Limiting reactants determine the amount 

of product that can form. 



Chemical Equations:
Identifying Excess and Limiting reactants

Problem 3.72:  SrH2 reacts with water according to the following balanced
chemical equation. How many moles of H2 will be formed when 
0.40 moles of SrH2 react with 0.75 moles of H2O?

1SrH2(s) +     2 H2O(l)  1Sr(OH)2(s) +     2 H2(g)

0.40 moles 0.75 moles 2 moles H2

2 mole H2O
Mole ratio

2 moles H2

1 mole SrH2

Mole ratio

0.40 moles SrH2

1

2 moles H2

1 mole SrH2

 = 0.80 moles H2

0.75 moles SrH2

1
= 0.75 moles H2

2 moles H2

2 mole SrH2



Calculate Product
using SrH2

Calculate Product
using H2O

0.75 mol 0.80 mol

Smaller Value  
Actual Product

Limiting 
Reactant

Use each 
reactant to 
predict an 
amount of 
product.

Excess 
Reactant



Chemical Equations:
Calculations with Excess and Limiting reactants

3.74  Given the following balanced chemical equation determine how 
many grams of di-hydrogen sulfide can be formed from 158 grams 
of aluminum sulfide and 131 grams of liquid water.

Al2S3(s) +     6 H2O(l)      2 Al(OH)3(s) +     3H2S(g)

150.16108 18.01528 78.00356 34.08188

158 grams 131 grams

mols mols mols mols

grams

3 mol H2S
6 mol H2O

3 mol H2S
1 mol Al2S3

158 g Al2S3

1
 3 mol H2S

1 mol Al2S3


1 mol Al2S3

150.16108 g Al2S3

131 g H2O

1


1 mol H2O

18.01528 g H2O

3 mol H2S
6 mol H2O



3.161.05 7.27 3.64

108


34.08188 g H2S

1 mol H2S

= 107.5832108 g

Smaller 
Amount 
Actual
Product

Limiting 
Reactant

Excess 
Reactant



Chemical Yields

Percent Yield = 
Actual Yield

Theoretical Yield
 100

Theoretical Yield: Predicted via limiting reactant

Actual Yield: The mass of product produced in an experiment
Is usually lower than the theoretical yield

Percent Yield = 
101. grams

107.5832108 g
 100

If in the previous example, 101 grams of product were actually collected, 
calculate the percent yield:

= 93.9 %



Chemical Equations:
Calculations with Excess and Limiting reactants

3.74  How many grams of excess reactant is left?

Al2S3(s) +     6 H2O(l)      2 Al(OH)3(s) +     3H2S(g)

158 grams

Limiting 
Reactant

Excess 
Reactant

150.16108

mols mols

6 molH2O

1 molAl2S3

grams

1. Identify limiting and excess reactants

2. Use limiting reactant to predict how much excess reactant is required.

3. Subtract the required excess reactant from the amount originally provided

18.01528

158 grams

1

 1 mol Al2S3

150.16108 g Al2S3


6 molH2O

1 molAl2S3

 18.01528 H2O

1 mol H2O

1.05 6.31

= 113.734434 g

114

131               g originally Provided

- 113.734434   g required

17.265566   g left over

17                g left over



Example Problem

3.72  Metal hydrides react with water to form hydrogen gas and the metal 
hydroxide.  For example:

SrH2(s) +   2 H2O(l)  Sr(OH)2(s) +     2 H2(g)

You wish to calculate the mass of hydrogen gas that can be prepared 
from 5.63 g of SrH2 and 4.80 g of H2O.

1. Identify the limiting and excess reactants.

2. Calculate the mass of H2(g) that can be produced.

3. How many grams of excess reactant is left over at the end of the 
reaction.



Example Problem

1 SrH2(s) +   2 H2O(l)  Sr(OH)2(s) +     2 H2(g)

89.63588 121.63468 2.0158818.01528

5.63 g 4.80 g

0.0628 mol 0.126 mol0.266 mol 0.266 mol
2 mol H2

2 mol H2O

2 mol H2

1 mol SrH2

0.253 g

Actual 
Yield

Limiting

Reactant


89.63588 g SrH2

1 mol SrH2 
5.63 g SrH2

1

Leftovers…

2 mol H2O

1 mol SrH2


18.01528 g H2O

1 mol H2O

= 2.2630676 gH2O

4.80 g H2O (given) =2.54 g left over H2O- 2.2630676 gH2O (required)


