
Chemical Equations



Indicators of a chemical reaction

1. Gas given off

2. Colour change

3. Temperature change

4. Light given off

5. Noise given off



Chemical Equations

Write a chemical equation for the formation of carbon dioxide using 
the word equation below as an aid.

Carbon + Oxygen         Carbon dioxide

Is this equation balanced? 



Chemical Equations

Answer:

Balanced Equation:

Identify the reactants and products in the equation.



Why do chemical equations have to be 
balanced?
Law of Conservation of Mass

The total mass of the products of a chemical reaction is the same as the total mass of the reactants. 

What was the mass of the reactants and products in the carbon dioxide formation reaction?



Why do chemical equations have to be 
balanced?
Law of Conservation of Matter

In any chemical reaction, matter is neither created nor destroyed but merely changes from one 
form to another.

How many atoms were there before and after the reaction?



Balancing Chemical Equations

CH4 + O4 CO2 + H2O 

Step 1: Draw a line down the centre and count how many of each atom there is.

Left Hand Side Right Hand Side
C – 1 C – 1 
H – 4 H – 2 
O – 4 O – 3 

Step 2: Check if the number of atoms are equal on both sides.
C – 1 C – 1 …balanced
H – 4 H – 2 …unbalanced
O – 4 O – 3 …unbalanced

Step 3: Choose which atom to balance first (usually best to balance atoms that are present in only one molecule first) 



Balancing Chemical Equations

CH4 + O4 CO2 + 2H2O 

Step 4: Balance the atoms and recount.
C – 1 C – 1 …balanced
H – 4 H – 4 …balanced
O – 4 O – 4 …balanced



Balancing Chemical Equations

Al + Fe2O3 Al2O3 + Fe 



Balancing Chemical Equations

Green: Na2CO3 + HCl NaCl + H2O + CO2

Amber: Al + Cl2 AlCl3

Red: Mg + Cl2 MgC



Anion Test Observation

Chloride Add a few drops of AgNO3 (silver 
nitrate)

White precipitate is formed, which is 
soluble in dilute ammonia solution

Sulfate

Sulfite

1. Add BaCl2 solution.

2. To distinguish add dilute HCl

1. White precipitate is formed.

2. If precipitate remains = sulfate
If precipitate
dissolves = sulfite

Carbonate

Hydrogen-carbonate

1. Add dilute HCL

2. To distinguish add MgSO4

1. Fizzing, gas given off turns 
limewater milky

2. White precipitate forms = 
carbonate
No precipitate forms

= hydrogen-carbonate
(precipitate forms with boiling)

Nitrate 
(Brown ring test)

Add freshly prepared FeSO4 solution to 
sample solution. Then add concentrated 
sulfuric acid. 

Brown ring forms at junction of two 
liquids
= nitrate ion present

Phosphate Ammonium molybdate add to sample 
solution. Concentrated nitric acid is 
added and solution  is warmed.

Yellow precipitate formed
= phosphate present


