Ionic Compounds Involving Multi-Valent Ions

Some ions have more than one charge, depending on the element they are combined with.  These ions are referred to as multi-valent ions, they are metals, and they belong to the transition element family on the periodic table.


ex.  Fe   can have a  +2 or +3 charge

To show which   Fe we are talking about we use a roman numeral in brackets behind the metal.

ex. iron (II) chloride =
Fe+2 
Cl-1
=   FeCl2

iron (III) chloride=
Fe+3
Cl-1
=   FeCl3
If we are given the formula and asked to write the name, we must figure out which ion it is first.


ex. 
FeO

We know that O is O-2 so Fe must be Fe+2 to balance the charges, therefore it is iron (II) oxide

ex. 
Fe2O3

We know that O is O-2 and we have three of them, therefore the O has an overall charge of -6. We have two Fe atoms so they must each have a +3 charge. It is iron (III) oxide

lets try these!

Write the formulas for:



lead (IV) iodate = PbI4


iron (III) carbide = Fe4C3

Write the names for:



CoN = Cobalt Nitrate


Zr3P2 = Zinc Phosphorate




5.9 – Polyatomic Compounds

Polyatomic ions are groups of atoms that tend to stay together and carry an overall ionic charge.

Polyatomic compounds are compounds that contain a polyatomic ion and another atom bonded together.  

Writing Ionic Formulas with Polyatomic Ions

Let’s write the formula for Aluminum carbonate
Step 1
Write the symbols with the metal first.

Al
CO3
Step 2 
Write the ionic charge above each atom




+3
-2




Al
CO3

Step 3 
Determine how many of each ion is needed to make the compound neutral



+3
   -2


       2-Al   3 - CO3  

Step 4 
Write the chemical formula using those numbers as subscripts indicating how many you need. Whenever you need more than one polyatomic ion the ion MUST be written in brackets in the formula.


Al2(CO3)3 

Naming Polyatomic Compounds is easy….. ex. NaIO3
Step 1
Name the first metal/positive ion or polyatomic ion..........……sodium 
Step 2
Name the polyatomic ion that makes up the remainder of the compound (refer to chart)……………………………………..iodate
Step 3
Put ‘em together, no capitals………………………sodium iodate
Lets try some!


Write the formula for:



calcium chromate



sodium arsenate


Write the names for:



Zn3(PO4)2


(NH4)2SiF6












