MP Jansen
12/AP/IB Chemistry
	How to Balance Redox Equations

Method I  	Using the Change in Oxidation Numbers
1.	Assign oxidation numbers; identify and indicate LEO and GER.
2.	Make sure that the quantity of each atom that undergoes oxidation or reduction is the same on each side of the chemical equation. 
Now indicate quantity of electrons LEO and GER.
3.	Equalize the quantity of electrons involved in oxidation and in reduction by multiplying one or both of LEO and GER by the appropriate coefficient(s), if necessary.
4.	Balance oxygen (O) by adding H2O to the appropriate side of the equation, if 	necessary.
5.	For reactions that occur in acidic solution, balance hydrogen by adding H+ ions to the appropriate side of the equation, if necessary.
	----------------------------------------
6.	For reactions that occur in basic solution, follow the steps above. Then add the necessary quantity of OH– ions to neutralize the H+ ions added in step 5. Make sure that you add the same quantity of OH– ions to both sides of the chemical equation. Once this is done, combine H+ and OH– ions to form H2O. Cancel water molecules as appropriate so that water appears on one side of the chemical equation only.
N.B.	Be sure to do a final check for:  mass/charge/LEO & GER 

Method II	Using Half Reactions
1.	Assign oxidation numbers and identify LEO and GER.
2.	Make sure that the quantity of each atom that is oxidized or reduced is the same on each side.	You will see later that steps 1 and 2 are optional

3.	Now work with the LEO and GER half equations separately.  
For each half equation, carry out the following steps:
M	- balance mass on each side of the half equation - ignore O and H at this point unless one or both of these is involved in LEO/GER
    W	- balance O by adding H2O to the appropriate side, if necessary
    H	- balance H by adding H+ to the appropriate side, if necessary
    E	- balance charge by adding electrons to the appropriate side.  (N.B.  the quantity  of     electrons added should correspond to your original analysis of ox. & red. in step 1)
4.	Balance the quantity of electrons involved in LEO & GER by multiplying one or both half equations by the appropriate coefficients.
5.	Add half equations to obtain the overall balanced equation.
	----------------------------------------
6.	For reactions in basic solution, follow the steps above, but add the proper quantity of OH- ions to neutralize the H+ ions added in step 5. Make sure that you add the same quantity of OH- ions to both sides. Once this is done combine H+ and OH- ions to form H2O. Cancel water molecules as appropriate so that water appears only on one side of the equation.
N.B. 	Be sure to do a final check for:  mass balance/charge balance/LEO & GER 
—fin—
