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Oxidation State, a representation of an imaginary electronic state of an atom in a molecule. This 

state is characterized by an oxidation number, which indicates the degree of oxidation of the 

atom. The concept of oxidation state provides an "electron bookkeeping" method for chemists. 

As such, it does not actually represent physical reality. It assigns the valence electrons that 

constitute a chemical bond to specific atoms in a molecule. The oxidation state is used in 

understanding oxidation-reduction (redox) reactions and provides information about both the 

combining power of an atom and its bonding in molecules.  

The oxidation state is based on the electron-pair concept of the chemical bond. The bond between 

two atoms results from the electrostatic attraction between the (positive) nucleus of each atom 

and the (negative) electron pair that exists between the nuclei of the two atoms. This mutual 

attraction constitutes the bond between the two atoms.  

An oxidation number can be assigned to every atom in a molecule. This is accomplished by 

assigning the electron pair (or pairs) of the bond to the atom with the greater ability to attract the 

electron pair. This atom is the more nonmetallic of the two and thus is the one with the greater 

electronegativity or attractive power. The oxidation number is obtained by comparing the number 

of electrons on the atom in a molecule to the number of valence electrons possessed by the atom 

in the free (neutral) state. A positive oxidation number on an atom indicates that it lost—either 

partially or wholly—that number of electrons to the bond. A negative value indicates that the 

atom gained electrons from the bond. The characteristic oxidation number of an atom is directly 

related to the position of that element in the periodic table.  

Assigning oxidation numbers to atoms in a polyatomic molecule or ion is sometimes ambiguous, 

but the following general rules apply:  

(1) The sum of the oxidation numbers of all the atoms in a molecule or ion must be equal to the 

charge on the molecule or ion.  

(2) The oxidation number of an atom in its free elemental form is assigned a value of 0, 

regardless of the allotropic form. 

(3) Group IA metals always have a +1 oxidation number in a molecule. Group IIA metals always 

have a +2 value. 

(4) All metal atoms in a molecule have positive oxidation numbers. 

(5) With few exceptions, the highest possible oxidation number for an atom is the number of its 
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group in the periodic table. The lowest possible oxidation number for an atom is its group 

number minus 8.  

(6) Hydrogen has the oxidation number +1 in most compounds. It is −1 if it is bonded to metals. 

(7) Fluorine always has an oxidation number of −1. Other halogens have a −1 oxidation number 

except when combined with oxygen or with a halogen of lower atomic number.  

(8) Oxygen usually has the oxidation number −2, except when it is combined with fluorine (ox. 

no. +2) or with itself in peroxides (ox. no. −1) and in superoxides (ox. no. −
1/

2).  

(9) Oxidation numbers can sometimes have fractional values. 
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