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THE LIMITING REAGENT

Recall:  The coefficients in a balanced chemical equation show the 

molar relationship between the participants.

Consider the Following … Building A Car

As you know, in order to build a car you need 1 engine and 4 tires.

If you have unlimited tires, but only 3 engines,  how many cars can be 

built? What is the limiting reagent?

If you have unlimited engines but only 8 tires, how many cars can be 

built? What is the limiting reagent?

If you have 4 engines and 15 tires, how many cars can be built?  What is 

the limiting reagent?
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Now with chemicals ...

4 Fe  +  3 O2 2 Fe2O3

The molar relationship 4:3 2 dictates that four moles of iron mixed 

with three moles of oxygen will create exactly two moles of iron(III)oxide.

One cannot create more product by simply adding more of one of the 

reactants:

Ex: Excess O2

4 Fe  +  4 O2 2 Fe2O3  +   1 O2 (Leftover)

Adding more O2 does not create more product.  Since there is 

only four moles of Iron, and the ratio is 4:3, only 3 moles of O2 will 

react. 

In this case, with the small amount of iron and the excess oxygen, 

then iron limits the amount of product produced.  This means iron 

is the Limiting Reagent.
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Determining the Limiting Reagent

The reactant that is completely used up in a chemical reaction is 

called the Limiting Reagent.  This limiting reagent determines how 

much product is produced.

Note: The other plentiful reactant is called the Excess Reagent.

In order to determine which reactant is the limiting reagent:

STEPS:

1. Balance the chemical equation.

2. Convert the quantities to moles.

3. Check the molar ratio in the balanced chemical equation.

4. Determine which reactant will produce the least product.
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Lithium nitride reacts with water to form ammonia and lithium 
hydroxide.  If 4.87 g of lithium nitride reacts with 5.80 g of 
water, find the 
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produced?
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6.7g of propane are completely combusted using 20.0g of 
oxygen gas.

b) Is this reaction accurate?  Why or why not?  What type of reaction 

would this be?

c)How much water is actually produced?
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Pg. 307 # 31 - 39 Pg. 311 #40 - 50



3.8 - Limiting Reagent

9

Caslick

THE LIMITING REAGENT

Pg. 311 #40 - 50
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Pg. 307 # 31 - 39

Answers

Pg. 311 #40 - 50


