How to work out the percent by mass of any substance in a chemical

This is useful to chemists because it tells them which chemicals will be most useful to blend into fertiliser chemicals to promote growth of different plant parts.

Question 1:  Find the % by mass of potassium in potassium nitrate.

1.  
First, write the formula of the compound e.g. potassium nitrate KNO3

2. Calculate the mass of the substance in question e.g. potassium (Atomic Mass on periodic table = 39).  

This means that in KNO3, 39 of the total mass of the molecule is potassium.

3. Calculate the molecular mass (R.M.M)

e.g.
    K           N            O3

molecular mass of KNO3 = 101


1x39  +   1x14   +   3x16

4. Calculate the % of the substance in the chemical

e.g. % K in KNO3  =

mass K

x
100




  
  
  total mass KNO3




  =
39
x      100
=
38.6%






        101

Question 2.

Work out the % of nitrogen (N) in each of these fertilisers:

Fertiliser



Formula
ammonium chloride


 NH4Cl

ammonium nitrate


NH4NO3

ammonium sulphate


(NH4)2SO4

(a)
For each one, first work out the relative mass of nitrogen in one molecule.  Use the periodic table to help you.

(b)
Then work out the mass of the whole molecule.

(c)
Then use this formula to work out the % of nitrogen in the fertiliser:

e.g. % N in fertiliser 
=   answer (a)
  x
100




  
  
     answer (b)
Question 3.

1. What is the formula of ammonia?

2. What is the relative atomic mass (Ar) of nitrogen?

3. What is the relative molecular mass (Mr) of ammonia?

4. Use the formula to find the % of nitrogen in ammonia:

% N in compound 
=   Ar nitrogen
  x
100




  
  
     Mr ammonia

Question 4.

Repeat the above question for nitric acid (HNO3) instead of ammonia.
