Chapter 9 – Electron Transfer in a Chemical Reaction.
I. Oxidation State or Oxidation Number

A. A number, like a charge, that can be assigned to any atom in any compound (not just ionic 


compounds.) Nonmetals making up polyatomic ions also have oxidation numbers.


B. oxidation states tell how many more or how many fewer valence electrons that atom


“owns” in a compound or polyatomic ion, compared to the number of valence electrons in

the free atom.

C. Electron “Bookkeeping”.


1. Draw the dot diagram for the compound or polyatomic ion.


2. Figure out how many of the valence electrons in the diagram are “owned” by each


atom.


        a. Unshared pairs are “owned” by the atom they are assigned to in the dot diagram.


        b. The electrons in covalent bonds are “owned” by the more electronegative atom.


        c. If both atoms are the same, divide the bonding electrons equally between


the two atoms.


3. Now subtract the number of valence electrons the atom “owns” in the compound or 


        polyatomic ion from the number of valence in the free atom (group number).


4. The result of this subtraction is the oxidation state of that atom in that compound or 


        polyatomic ion.

5. If the oxidation state is a + number, the atoms has fewer valence electrons than in the    

         free, uncombined state. If the oxidation state is a free, uncombined state. If the     
         oxidation state is a – number the atom has more electrons in the combined state  
         than in the free state.


D. Shortcut Way to Assign Oxidation States.


1. Pure elements = 0.



2. For single elements in a compound (not part of a PA ion) use the charge.




H is almost always +1.




O is almost always -2.



Halogens are usually -1.



3. In covalent compounds (2 nonmetals) the more electronegative element

                               will have the (-) charge.                                                           

4. For PA ions the sum of the oxidation #s must equal the charge on the ion.
5. All compounds are neutral so oxidation #s of all elements must add up to 0.
II. Oxidation-Reduction (Electron-Transfer) Reactions.


A. If the oxidation state of any atom changes in a chemical reaction, electrons have been 



transferred and this reaction is called an oxidation-reduction reaction.


B. Combination, decomposition, and single replacement reactions are all oxidation-reduction



reactions.
C. Double replacement reactions are not oxidation-reduction reactions because they involve only

            
ionic compounds in which the ions’ charges do not change.


D.  Definitions for:   
Oxidation 
and 
  Reduction




lose electrons

  gain electrons





gain oxygen

  lose oxygen





lose hydrogen

  gain hydrogen






E.  Oxidation and reduction as simultaneous, complementary processes.


1.  Electrons lost = electrons gained.



2.  Oxidizing agent and reducing agent.

.

