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Oxidation 
numbers

• What is it?

Oxidation number of an atom is the 

charge that atom would have if the 

compound was composed of ions.



Function

• Oxidation numbers (or oxidation

states) are used to keep track of how

many electrons an atom has. Oxidation

numbers don’t always correspond to

real charges on molecules, and we can

calculate oxidation numbers for atoms

that are involved in covalent (as well as

ionic) bonding.

• Oxidation numbers also play an

important role in the systematic

nomenclature of chemical

compounds



How to calculate

1. The oxidation state of a free element is 

zero. (Fe, O2, Se8, O3, Na, P4, etc.) 

2. The oxidation state of any monatomic ion 

is equal to its charge. (Na+ , S2–, Fe3+ , etc.) 

3. The sum of oxidation states in a compound or ion is equal to its charge. 

(H2O = zero, SO2– = –2 ,Tl2S = zero, NaC2H3O2= zero, NH+ = +1, HPO– = –1)



4. In compounds, metals have positive oxidation states. Group IA = +1 (1), Group 

IIA = +2 (2). Charges on other metals are the same as those in the ionic 

compounds. Know your nomenclature! The Roman # in compound’s name gives 

you the oxidation number. Ex: copper III oxide à Cu2O3 (Cu = +3, O = –2) 

5. H is +1 (unless combined with metals, or in elemental form, as above)

6. For nonmetals and metalloids, in general, the element with the greater 

electronegativity gets the negative charge as if it were a monatomic ion. 



a. F is –1 

b. O is –2 (unless with F, or as peroxide or superoxide, or elemental, as above.) 

c. Group VIIA is –1 (with exceptions above, e.g., when combined with F or O)

7. Use Rule 3 and charge balance equations for oxidation states of elements not covered 

above. 

Resources: 

Oxidation numbers calculation

• https://www.periodni.com/oxidation_numbers_calculator.php

Hyperchemistry

• http://hyperphysics.phy-astr.gsu.edu/hbase/Chemical/chemcon.html

https://www.periodni.com/oxidation_numbers_calculator.php
http://hyperphysics.phy-astr.gsu.edu/hbase/Chemical/chemcon.html


Practice time

O2 = is zero because it’s in its natural state, so it’s 
not “needy”, reactive.

Hydroxide ion (OH–) =  is –1 because O is –2, so 
when attached to one proton (+)/ H its charge 
become –1. 



• H2O: 

• SO4
2-:

• H3AsO4:

• Cr2(HPO3)3:

2(+1) + (-2) = 0

3(+1) + x + 4(-2) 
= 3 – 8 + x à x = +5

2x + 3(+1) + 3(+3) + 9(-2) = 
2x = 6 à x = +3

x + 4(-2) = -2
x = -2 + 8 = 6



• H3PO3 :

• W(Cr2O7)3 :

• Co(CN)6
4– :

• Al2Si2O7 :

• Pd(C2O4)2 :



Applications 

Why are oxidation numbers useful?

To predict what is happening in our equation, which element is losing 
or gaining electrons. Therefore, you can predict the outcome.



Redox equations

• Reduction: is gaining an 
electron; therefore, is 
becoming more 
negative. 

• Oxidation: is losing an 
electron; therefore, is 
becoming more 
positive.





Practice
• S8 + 8O2 → 8SO2

• Cr2O7
2– + 8H+ + 3C2H6O → 2Cr3+ + 7H2O + 3C2H4O

• 2CuFeS2 +2SiO2 +4O2 → Cu2S + 2FeSiO3 + 2SO2



Chemical 
equations

Molecular equation: shows all the 
compounds as molecules.

Ionic equation: shows all the 
compounds as ions. 

Net ionic equation: shows only the 
ions that are involved in a reaction 
and not the spectator ions.



Functionality 

Why do we write an 

ionic equation?

An ionic equation helps us to identify what is really happening 

in a reaction. Also, the mechanisms that are involved in an 

equation (chem 201 will cover that).



Chemical equations



Rules

• Write the molecular equation first and balance it;
• Determine the state of each substance;
• Only aqueous substances become ions;
• If any of these compounds appear, they are written as their decomposed 

form:
• H2CO3(aq) → CO2(g) + H2O(l) 

• H2SO3(aq) → SO2(g) + H2O(l) 

• NH4OH(aq) → NH3(g) + H2O(l) 

• Cross out any substance that is equal in both sides of the equation (total 
net equation)



Example

• Molecular equation:
Mg(s) + 2 HCl(aq) à MgCl2(aq) + H2(g)

• Ionic equation:
Mg(s) + 2 H+

(aq) + 2 Cl-(aq) à Mg+2
(aq) + 2 Cl-(aq) + H2(g)

• Net ionic equation:
Mg(s) + 2 H+

(aq) à Mg+2
(aq) + H2(g)





Practice time

•Molecular equation:
Ni(s)     +         HNO3(aq) à

• Ionic equation:

• Net ionic equation

Don’t forget to check solubility rules!!!



•Molecular equation:
H2SO4(aq) + 2 KOH(aq) à

• Ionic equation:

• Net ionic equation



•Molecular equation:
NaCl(aq) + AgNO3(aq) à

• Ionic equation:

• Net ionic equation



•Molecular equation:
CaCO3(s) +  2 HCl(aq) à

• Ionic equation:

• Net ionic equation




