
Quantitative chemistry 

C2 Topic 6 



• Relative formula mass, Mr, of a substance is 
the sum of the relative atomic masses (Ar) 
of all the atoms or ions in its formula 

 

• For example, carbon dioxide has the 
formula CO2 because each molecule 
contains one carbon atom and two oxygen 
atoms: 

- Mr =      Ar (C)    +    2 x Ar (O)  

           =          12      +    (2 x 16)        = 44 

Relative formula mass (Mr) 



• For magnesium sulphate, MgSO4 

- Mr =      Ar (Mg)    +    Ar (S)    +    4 x Ar (O)  

           =            24       +     32         +    (4 x 16)         = 120 

 

• The brackets in the formula Ca(NO3)2 show that each 
molecule of calcium nitrate contains one calcium, two 
nitrogen and six oxygen atoms: 

- Mr =      Ar (Ca)    +    2 x Ar (N)    +    6 x Ar (O) 

           =          40        +    (2 x 14)        +    (6 x 16)        = 164 

 

 

Relative formula mass (Mr) 



• The empirical formula shows the simplest whole 
number ratio of atoms or ions in each element in 
the substance 
 

• The true formula for a simple molecular 
compound is called the molecular formula. This 
show the actual number of atoms of each 
element in a molecule 

• Ethene has the molecular formula C2H4 and 
propene is C3H6 – but both have the empirical 
formula CH2 

Empirical formula 



• A sample of a compound can be analysed to find the mass of 
each element present in the compound. You can then 
calculate the empirical formula 

Calculating empirical formula 



Percentage by mass 

Percentage by mass of an 
element in a compound 

= 
Number of atoms 

of an element 
x 

Ar 
 
Mr 

x 100 



Using balanced equations 

Q: In a 
firework, 
potassium 
nitrate 
(KNO3) is 
decomposed 
to potassium 
nitrate 
(KNO2) and 
oxygen (O2). 
What mass 
of potassium  
nitrate is 
needed in a 
firework to 
make 1.6g of 
oxygen? 



• The actual yield of a reaction is the mass of product obtained in the reaction 
 

• The theoretical yield is how much you expect to get from the reaction (often 
less than the actual yield). You can calculate this from the balanced equation 

Yield 



• Compares the actual yield to the theoretical yield 

 

 

Percentage yield 

Percentage yield     =     actual yield 

theoretical yield 
X     100 



• The theoretical yield assumes that all reactants are 
turned into products and that the products are 
successfully separated from the reaction mixture 

 

• Reasons why reactions do not give the theoretical yield: 

- The reaction may be incomplete 

- Some of the product may be lost during the practical 
preparation 

- There may be other unwanted (competing) reactions 
taking place 

Why is the actual yield less than the theoretical? 



• Many reactions produce by-products 

 

• Some by-products are useful, however, many 
are useless. These useless products are waste 
products 

• These products are not commercially useful 

 

Waste 



• Disposal can: 
 

- be expensive 

- cause environmental problems e.g. global 
warming, acid rain 

- cause social problems e.g. house prices could 
drop, unpleasant smells emitted 

Disposal of waste products 
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• Chemists in industry work to find the 
economically most favourable reactions where: 

 

- The percentage yield is high (low yield increases 
cost) 

- All products of the reaction are commercially 
useful (no waste products) 

- The reaction occurs at a suitable speed (the 
longer the reaction takes, the more expensive it 
becomes) 

Reactions in industry 


