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Oxidation Numbers
Oxidation number refers to the number that could be assigned to an ion of an element depending on how many electrons the atom of that element will receive or donate to another atom to create a binary ionic bond (a compound with only 2 ions).  In this bond, a metal will donate electrons to a nonmetal to form the bond.  Oxidation numbers are used to determine the chemical formula of compounds, for example MgCl2 is the chemical formula for magnesium chloride in which one magnesium atom donates two electrons to two chlorine atoms.

When writing chemical formulas for ionic compounds there are rules to remember.

1.  The metal or the cation is always written first and the nonmetal or anion is always written second.

2. Determine the symbol and charge on the positive ion.  You have already learned how to determine an atom’s probable charge, from now on we will refer to the probable charge as an atom’s oxidation number.  In many cases, the oxidation number of a metal is the same as the number of valence electrons.  Since the metals donate or lose electrons the oxidation numbers are positive (+).

3. Determine the symbol and charge on the negative ion. For nonmetals, find the number of electrons needed to make the atom “happy”.  For example, oxygen has 6 valence electrons, it needs 2 more electrons to be “happy”.  Therefore, its oxidation number is 2-. 
4. The subscript (tiny numbers by the chemical symbols) numbers in the chemical formula refer to how many atoms of each element are in the compound.  If no subscript is written, then it is assumed to be one.

5. Polyatomic ions are electrically charged collections of two or more atoms that are covalently bonded (share electrons)  that act like a single unit with a net charge. Polyatomic ions usually have a charge because the collection of atoms has either gained an extra electron or else it has lost an electron. For example, a hydroxide ion is made of one oxygen atom and one hydrogen atom: its chemical formula is (O

 HYPERLINK "http://en.wikipedia.org/wiki/Hydrogen" \o "Hydrogen" H)−. It has a charge of −1. An ammonium ion is made up of one nitrogen atom and four hydrogen atoms: its chemical formula is (N

 HYPERLINK "http://en.wikipedia.org/wiki/Hydrogen" \o "Hydrogen" H4)+. It has charge of +1.
Part 1.  Oxidation Numbers – Fill in the table with the correct answers

	Element
	Group #
	Metal (M) Or Nonmetal (NM)
	# of Valence Electrons
	Donate or Receive electrons?
	How many electrons donated or received?
	Oxidation #

	Li
	
	
	
	
	
	

	Ca
	
	
	
	
	
	

	Al
	
	
	
	
	
	

	Mg
	
	
	
	
	
	

	N
	
	
	
	
	
	

	S
	
	
	
	
	
	

	Cl
	
	
	
	
	
	


Part II.  Writing Chemical Formulas Using the Criss-Cross method

There is a short-hand method for writing chemical formulas using oxidation numbers rather than drawing out the lewis dot structures for all the atoms.  This is known as the criss-cross method.

1.  Write the chemical symbol for the metal first, then the nonmetal.

2. Determine the oxidation number for the metal (cation; positive) and the nonmetal (anion; negative)

3. Criss-cross the oxidation numbers and remove their sign.  The oxidation number of the metal becomes the subscript (small number) for the nonmetal.  The oxidation number of the nonmetal becomes the subscript (small number) for the metal.
4. Write the reduced chemical formula with subscripts (if any).  The chemical formula DOES NOT have a charge. 

Step 1:  

Ca

I
Step 2: 


 Ca2+

I1-
Step 3:  

Ca2+

I1-



Ca1

I2
Chemical Formula: CaI2
	Metals
	Nonmetals
	Chemical Formulas

	Al 3+
	Cl1-
	

	Cu1+
	S2-
	

	Mg2+
	O2-
	

	Na1+
	I1-
	

	H1+
	Br1-
	

	Ga3+
	F1-
	

	B3+
	Se2-
	

	Rb1+
	P3-
	


Fill in the blanks for both of the tables

	Elements
	Metal
	Nonmetal
	Metal Oxidation #
	Nonmetal Oxidation #
	Chemical Formula

	Mg & N
	
	
	
	
	

	Cl & Ba
	
	
	
	
	

	Br & K
	
	
	
	
	

	Ca & F
	
	
	
	
	

	S & H
	
	
	
	
	

	K & O
	
	
	
	
	

	P & Li
	
	
	
	
	


Do this one 1st








