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REDOX 
REACTIONS



OXIDATION NUMBER: 
KEEPING TRACK OF YOUR ELECTRONS



FIND THE OXIDATION NUMBER OF 
EACH ATOM IN THE COMPOUND



REDOX REACTION VOCABULARY

2 𝑀𝑔 𝑠 + 𝑂2 𝑔 → 2𝑀𝑔𝑂 𝑠

Half reactions

2 𝑀𝑔 → 2 𝑀𝑔2+ + 4 e− (oxidation)

𝑂2 + 4 𝑒− → 2 𝑂− (𝑟𝑒𝑑𝑢𝑐𝑡𝑖𝑜𝑛)

OIL RIG = “oxidation is loss, reduction is gain”



REDOX REACTION VOCABULARY

2 𝑀𝑔 𝑠 + 𝑂2 𝑔 → 2𝑀𝑔𝑂 𝑠

Magnesium is oxidized by Oxygen = Oxygen is the “oxidizing agent”

Oxygen is reduced by Magnesium = Magnesium is the “reducing agent”

The oxidation number of oxygen is decreasing (reducing)

The oxidation number of magnesium is increasing



𝑆𝑛 𝑠 + 2 𝐻 𝑎𝑞
+ → 𝑆𝑛 𝑎𝑞

2+ + 𝐻2 𝑔

Identify the atom that is oxidized, the atom, that is reduced, the oxidizing agent 

and the reducing agent.



FIND THE OXIDATION NUMBER FOR 
CARBON

𝑁𝑎2𝐶2𝑂4



𝑍𝑛 + 𝑁𝑖𝑂2 + 4𝐻+ → 𝑁𝑖2+ + 𝑍𝑛2+ + 𝐻2𝑂

Write the half reactions. 

Identify the atom that is oxidized, the atom, that is reduced, the oxidizing agent 

and the reducing agent.



TYPES OF REDOX REACTIONS

Combination

𝐴 + 𝐵 → 𝐴𝐵

Decomposition

𝐴𝐵 → 𝐴 + 𝐵

Displacement

𝐴 + 𝐵𝐶 → 𝐵 + 𝐴𝐶

𝐴𝐵 + 𝐶𝐷 → 𝐴𝐷 + 𝐶𝐵

Combustion

𝑋 + 𝑂2 → 𝐶𝑜𝑚𝑏𝑢𝑠𝑡𝑖𝑜𝑛 𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑠∗

*If the compound contains only C, H 

and O, the combustion products will 

be CO2 and H2O



COMBINATION 
REACTIONS

The formation of an ionic 

compound is an example 

of a combination redox 

reaction



DECOMPOSITION 
REACTION

The electrolysis of water is an example 
of a decomposition redox reaction



DISPLACEMENT 
REACTION

The “Alkali Metals”, form 
their corresponding metal 
hydroxide when they react 

with water. This is one 
example of a single 

displacement reaction



𝑍𝑛 𝑠 + 𝐶𝑢 𝑁𝑂3 2 𝑎𝑞
→ 𝐶𝑢 𝑠 + 𝑍𝑛 𝑁𝑂3 2 𝑎𝑞

The activity series: predicting if a reaction will occur

Since Zn is more reactive than Cu, it can displace the Cu from the copper 
nitrate.  Solid copper will form.



PREDICT IF THE REACTION WILL 
OCCUR

𝑀𝑔 𝑠 + 𝐻𝐶𝑙 𝑎𝑞 → ? ? ?

𝐶𝑑 𝑠 + 𝑁𝑎𝑁𝑂3 𝑎𝑞
→ ? ? ?



COMBUSTION REACTIONS

A compound gets OXIDIZED by oxygen to produce combustion products

2 𝐶𝑂 𝑔 + 𝑂2 𝑔 → 2 𝐶𝑂2 𝑔

____𝐶4𝐻10 𝑔
+ ____𝑂2 𝑔 → ____𝐻2𝑂 𝑔 + ____ 𝐶𝑂2 𝑔

𝐶6𝐻12𝑂6 𝑠
+ 6 𝑂2 𝑔 → 6 𝐻2𝑂 𝑔 + 6 𝐶𝑂2 𝑔



STOICHIOMETRY 

Using Chemical Equations to determine amounts of products and/or reactants 

that are participating in chemical reactions.

Important to write and balance the chemical equations to determine the mole 

ratios of the chemical species.



SOLVING STOICHIOMETRY PROBLEMS

1. Write and balance the chemical equation

2. Using the given information, find the number of moles of the known 

substance

3. Use the mole ratios to find the number of moles of the unknown substance

4. When necessary, convert to grams, particles, etc.



SOLVING 
STOICHIOMETRY 

PROBLEMS



STOICHIOMETRY EXAMPLE

How many molecules of carbon dioxide are produced when 88 g of propane 
(C3H8) undergoes combustion. How many grams of carbon dioxide are 
produced? 

1. Write the balanced equation

2. Use the given information to find the number of moles of known substance

3. Use the mole ratio to find the number of moles of unknown

4. Convert number of moles to the desired unit (molecules)

5. Convert number of moles to the desired unit (grams)



STOICHIOMETRY EXAMPLE

How many molecules of carbon dioxide are produced when 88 g of propane 

(C3H8) undergoes combustion. How many grams of carbon dioxide are 

produced? 

1. Write the balanced equation

𝐶3𝐻8 𝑔
+ 5 𝑂2 𝑔 → 3 𝐶𝑂2 𝑔 + 4 𝐻2𝑂 𝑔



STOICHIOMETRY EXAMPLE

How many molecules of carbon dioxide are produced when 88.0 g of propane 

(C3H8) undergoes combustion. How many grams of carbon dioxide are 

produced? 

2. Use the given information to find the number of moles of known substance

88.0 𝑔 𝑜𝑓 𝐶3𝐻8

1 𝑚𝑜𝑙𝑒

44.10 𝑔
= 2.00 𝑚𝑜𝑙𝑒𝑠 𝐶3𝐻8



STOICHIOMETRY EXAMPLE

How many molecules of carbon dioxide are produced when 88 g of propane 

(C3H8) undergoes combustion. How many grams of carbon dioxide are 

produced? 

3. Use the mole ratio to find the number of moles of unknown

2.00 𝑚𝑜𝑙𝑒𝑠 𝐶3𝐻8

3 𝑚𝑜𝑙𝑒 𝐶𝑂2
1 𝑚𝑜𝑙𝑒 𝐶3𝐻8

= 6.00 𝑚𝑜𝑙𝑒𝑠 𝐶𝑂2

𝐶3𝐻8 𝑔
+ 5 𝑂2 𝑔 → 3 𝐶𝑂2 𝑔 + 4 𝐻2𝑂 𝑔



STOICHIOMETRY EXAMPLE

How many molecules of carbon dioxide are produced when 88.0 g of propane 

(C3H8) undergoes combustion. How many grams of carbon dioxide are 

produced? 

4. Convert number of moles to the desired unit (molecules)

6.00 𝑚𝑜𝑙𝑒 𝐶𝑂2
6.022 × 1023𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒𝑠

1 𝑚𝑜𝑙𝑒
= 3.61 × 1024 𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒𝑠 𝑜𝑓 𝐶𝑂2



STOICHIOMETRY EXAMPLE

How many molecules of carbon dioxide are produced when 88.0 g of propane 

(C3H8) undergoes combustion. How many grams of carbon dioxide are 

produced? 

4. Convert number of moles to the desired unit (grams)

6.00 𝑚𝑜𝑙𝑒 𝐶𝑂2
44.01 𝑔

1 𝑚𝑜𝑙𝑒
= 264 𝑔 𝑜𝑓 𝐶𝑂2



STOICHIOMETRY EXAMPLE:
AS A SINGLE CALCULATION

How many molecules of carbon dioxide are produced when 88.0 g of propane (C3H8) undergoes combustion. 

How many grams of carbon dioxide are produced? 

88.0 𝑔 𝑜𝑓 𝐶3𝐻8

1 𝑚𝑜𝑙𝑒 𝐶3𝐻8

44.10 𝑔

3 𝑚𝑜𝑙𝑒 𝐶𝑂2
1 𝑚𝑜𝑙𝑒 𝐶3𝐻8

6.022 × 1023𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒𝑠

1 𝑚𝑜𝑙𝑒 𝐶𝑂2
= 264 𝑔 𝑜𝑓 𝐶𝑂2

88.0 𝑔 𝑜𝑓 𝐶3𝐻8

1 𝑚𝑜𝑙𝑒 𝐶3𝐻8

44.10 𝑔

3 𝑚𝑜𝑙𝑒 𝐶𝑂2
1 𝑚𝑜𝑙𝑒 𝐶3𝐻8

44.01 𝑔

1 𝑚𝑜𝑙𝑒 𝐶𝑂2
= 3.61 × 1024 𝑚𝑜𝑙𝑒𝑐𝑢𝑙𝑒𝑠 𝑜𝑓 𝐶𝑂2
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