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7.5 Percentage Yield
Every summer, hundreds of young Canadians plant trees as part of 
the reforestation effort in BC. Imagine you and your group 
planted 5015 Douglas fir saplings on a mountainside on Vancouver 
Island. Five years later, a group of forestry surveyors checking 
for survival find that 4655 of these saplings have taken root and 
are growing. the percentage yield of your group's effort would be 
93%.

So far, we have been making the assumption that all reactions always go 
entirely to ____________. 

Meaning that all of the limiting reactant has been converted into 
product, leaving only the excess reactant with none of the limiting 
reactant remaining at all.

In real life, this is not always the case. Like the tree planting example, many 
reactions complete themselves only partially.

Such reactions give only a partial percentage yield, less than 100% of the 
reactant are converted into products.

Percentage Yield = x100%

The amount of product expected (calculated using stoichiometry) is 
commonly referred to as the____________________.

(the terms %yield is used to express how much of the product is actually obtained)
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Actual yield:

Theoretical yield:

There are 2 major reasons for this reduced yield of products:
1. The __________________ may not all react.

2. Some of the ______________ are lost during procedures such as solvent 
extraction, filtration and crystallization, which are needed to physically 
separate and purify the products. 

NOTE: we can never make more product than expected (unless we didn't make what 
we thought we did!)

The ________________of the PRODUCTS 
should be ________ than the theoretical yield.

3 Types of % Yield Calculations:
1. Find the percent yield, given the mass of reactant used and mass of product 

formed.
2. Find the mass of product formed, given the mass of reactant used and the 

percentage yield.
3. Find the mass of the reactant used, given the mass of product formed and the 

percentage yield.
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Type 1 Problems: Find the percent yield, given the mass of reactant used and 
mass of product formed.

When 15.0 g of CH4(g) is reacted with an excess of Cl2(g) according to the 
reaction:

CH4(g) + Cl2(g) → CH3Cl(g) + HCl(g) A total of 29.7 g of CH3Cl(g) is formed. 

What is the percent yield of the reaction?

Type 2 Problems: Find the mass of product formed, given the mass of reactant 
used and the percentage yield.

If the reaction has a 76.0% yield, what mass of K2CO3(s) is produced when 
1.50 g of KO2(s) is reacted with an excess of CO2(g) according to the reaction:

4 KO2(s) + 2 CO2(g) → 2 K2CO3(s) + 3 O2(g)
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Type 3 Problems: Find the mass of the reactant used, given the mass of 
product formed and the percentage yield

If the reaction has a 58.0% yield, what mass of CuO(s) is required to make 10.0 g 
of Cu(s)
according to the reaction:

2 NH3(aq) + 3 CuO(s) → N2(g) + 3 Cu(s) + 3H2O(l)
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1. A chunk of zinc metal reacts with an excess of hydrochloric acid solution. What is the 
percentage yield if a 7.23 g piece of zinc produces 2.16 L of hydrogen gas at STP? Begin with 
a balanced equation.

2. A solution containing 15.2 g of barium bromide is reacted with a solution containing excess 
sodium phosphate to form 9.5 g of precipitate. What is the percentage yield of the reaction? 
Begin with a balanced equation.

3. Copper(II) oxide reacts with hydrogen gas to form water and copper metal. From this reaction, 
3.6g of copper metal was obtained with a yield of 32.5%. What mass of copper(II) oxide was 
reacted with the excess hydrogen gas? Begin with a balanced equation.

*Hebden page 137 #3537
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