
Limiting & 
Excess 
Reactants
YOU HAVE TO RUN OUT OF SOMETHING!



Limiting Reactant

 1 cheeseburger =

 1 bun

 1 burger patty

 1 piece of cheese

 I give you 5 buns, 3 patties and 4 pieces of 
cheese.  Which will you run out of first?

 The patties

 So we can only make 3 burgers



Limiting Reactant
 Same thing happens in chemistry!

 We need to know the available amount of both 
reactants to determine the limiting reactant.
 You will have two values to use for two reactants.

 Can be moles, grams, particles, or volume.

 Calculate the moles or masses of one of the products.

 Must be the same product! 

 Limiting Reactant – Reactant that limits the amount of product 
we produce

 When we run out, the reaction will stop!

 Excess Reactant – Reactant we will have leftover when the 
reaction stops



Limiting Reactant
 Zn + 2 HCl ZnCl2 + H2

 If you react 0.23 mol of Zn and 0.60 mol of HCl, which is the 
limiting reactant when you form H2?

 0.23 mol Zn    1 mol H2 = 0.23 mol H2

1 mol Zn

 0.60 mol HCl 1 mol H2 = 0.30 mol H2

2 mol HCl

 Zinc is the limiting reactant because it limits the amount of 
product (H2) formed.

 HCl is the excess reactant because you will have some left over 
– it is the reactant that is not used up!



Limiting Reactant

 What is the limiting reactant when 19.9g of CuO reacts with 
2.02g H2?

 CuO + H2 Cu + H2O

 Calculate the moles of one of the products.

 19.9g CuO 1 mol CuO 1 mol Cu        =  0.24 molCu

79.65g CuO 1 mol CuO

 2.02g H2 1 mol H2 1 mol Cu               =  1 mol Cu

2.02g H2 1 mol H2

 CuO is limiting reactant

 H2 is excess reactant



Excess Reactant

 Mg(OH)2 + 2 HCl MgCl2 + 2 H2O

 If a 50.6 g sample of Mg(OH)2 is reacted with 45.0 g of HCl, 
how much of the excess reactant remains?

 Find moles of one of the products.

 50.6g Mg(OH)2 1 mol Mg(OH)2 2 mol H2O         =1.73 mol

58.33g Mg(OH)2 1 mol Mg(OH)2 H2O

 45.0g HCl 1 mol HCl 2 mol H2O     =1.20 mol

37.47g HCl 2 mol HCl H2O  

 HCl is limiting reactant; Mg(OH)2 is excess reactant   



Excess Reactant

 50.6g Mg(OH)2  1.73 mol H2O

 45.0g HCl 1.20 mol H2O

 To find excess reactant remaining, subtract calculated 
values (mol find) and convert back to grams of excess 
reactant:

 1.73 – 1.20 = 0.53 mol H2O

 0.53 mol H2O    1 mol Mg(OH)2 58.33g Mg(OH)2   = 15.46g 

2 mol H2O          1 mol Mg(OH)2 Mg(OH)2

remains


