
 

 
 

REPRESENTING CHEMICAL CHANGE            30 APRIL 2013 

Lesson Description 

In this lesson we: 

 Use symbols to represent chemical reactions 

 Practise writing chemical formulae 

 Balance chemical equations 

 Identify state symbols 

Key Concepts 

Chemical Reactions 

When a chemical change takes place, new substances are formed in a chemical reaction. These new 
products may have very different properties from the substances that were there at the start of the 
reaction. 
 
This chemical change must be described and represented on paper: 

 Word equation 

 Symbol equation 

 Balanced symbol equation 
 
In a chemical equation, reactants are written on the left hand side of the equation and the products 
on the right. The arrow is used to show the direction of the reaction. 
 
Example 1: 
Magnesium burns in oxygen to produce a white substance, magnesium oxide. 
 

Words:  magnesium  + oxygen      magnesium oxide 

Symbols:  Mg   +  O2     MgO    (Not balanced) 
 
Note that the reactants and products must have the correct formulae, e.g. oxygen exists as a 
diatomic molecule and must be written as O2 
 
When representing chemical change, it is important to be able to write the chemical formula of a 
compound. 
 

Writing chemical formulae  
 
Consider the group number to find the valency of each substance in the compound. 
(Revise notes on Chemical Bonding) 
 
Covalent compounds: 
Valency represents the number of bonds the substance can make. For each substance, draw out the 
bonds as little “arms” and link each. 
Ammonia 
Nitrogen: Group 15 – can make 3 bonds 
Hydrogen: Group 1 – can make 1 bond 
 
Formula:  NH3 
 
Ionic compounds:  
The valency represents the charge on the ion.  Metals have a positive charge as they have given 
away their valence electrons.  Non-metals will gain electrons when forming ions. This is done in order 
to obtain a filled outer energy level. 
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To write the formulae of ionic compounds, we need to balance the charges to make a neutral 
compound. 
Magnesium oxide:                  Mg

2+
        O

2-
 

                                              (x1)         (x1)                   formula:  MgO 
 
Potassium oxide:             K

+
         O

2-
 

                                              (x2)         (x1)                   formula:  K2O 
 
Calcium chloride:                  Ca

2+
         Cl

-
 

                                              (x1)         (x2)                   formula:  MgCl2 
 
Roman numerals behind the name of an element in a compound indicate the charge on that 
element. 
e.g. iron(III) oxide:                          Fe 

3+
         O

2-
   

                                                       (x2)         (x3)                    formula:  Fe2O3   
 
There are some important polyatomic ions which will be useful for you to know: These are ions 
(charged particles) made up of many atoms. 
 
Ammonium: NH4 

+
 

 
Hydroxide: OH

-
 

Nitrate:  NO3 
-
 

 
Carbonate: CO3 

2-
 

Sulphate: SO4 
2-

 
 
Phosphate: PO4 

3-
 

 
The law of conservation of mass states that the mass of a closed system of substances will remain 
constant, regardless of the processes acting inside the system. Matter can change form, but cannot 
be created or destroyed. 
 
So in a chemical reaction, the total atomic mass of the reactants must be the same as the total 
atomic mass of the products. This also means that the total number of atoms of the reactants must 
be the same as the total number of atoms of the product. 
 
Example 2: Hydrogen and oxygen react explosively to form water.  Write a balanced chemical 
equation for this reaction. 
 

Words:  hydrogen + oxygen      water 

Symbols: H2   +  O2     H2O    (Not balanced) 
 
For a balanced chemical reaction the number of atoms of each element in the reactants is the same 
as the number of atoms of each element in the product. 
 
In order to balance an equation, coefficients can be placed in front of the reactants and products 
until the number of atoms of each element is the same on both sides of the equation.  
 
NOTE: You may not change any subscripts as this would change the identity of the chemical 
substance.  i.e. we couldn’t balance the reaction above by simply putting an extra oxygen on water – 
H2O2 is not water but hydrogen peroxide! 
 
  



 

 
 

Let’s go back and balance our first reaction from today’s discussion: 
 
Example 1: 
Magnesium burns in oxygen to produce a white substance, magnesium oxide. 
 

Words:    magnesium  + oxygen      magnesium oxide 

Symbols:   Mg   +  O2     MgO   (Not balanced) 
 

2 Mg(s)  +  O2(g)    2 MgO(s)                                 …balanced 
 
The state of the compounds in a chemical reaction can be expressed in the chemical equation by 
using one of four symbols. The symbols are g (gas), (liquid), s (solid) and aq (aqueous solutions). 
These symbols are written in brackets after the compound. They are not always shown in written 
equations. 
 
Some useful tables of common ions.  Taken from www.everythingscience.co.za 
 
Table 2: Positive ions. 

 

 
 
  

http://www.everythingscience.co.za/


 

 
 

Table 3: Negative ions 
 

 

Questions 

Question 1 

Write formula for each of the following: 
a.) Magnesium iodide 
b.) Zinc (II) fluoride 
c.) Copper sulphate 
d.) Potassium chloride 
e.) Sodium nitrate 
f.) Ammonium carbonate 
g.) Calcium hydroxide 

Question 2 

Write a balanced chemical reaction for the following. 
a.) Calcium reacts with water to produce calcium hydroxide and hydrogen gas. 
b.) Lead (II) nitrate solution reacts with potassium iodide solution to form a precipitate (solid) of 

lead iodide while potassium nitrate remains in solution. 
c.) When heated, aluminium metal reacts with solid copper oxide to produce copper metal and 

aluminium oxide (Al2O3). 

Links 

 www.everythingscience.co.za 

 PHet simulation: Balancing chemical equations 

http://phet.colorado.edu/en/simulation/balancing-chemical-equations 

http://www.everythingscience.co.za/
http://phet.colorado.edu/en/simulation/balancing-chemical-equations

