Everything you need to know about IONIC COMPOUNDS.
Name _____________________________










Period _____  Date __________________

Compounds are forms of pure matter made up of elements in definite proportions.

As far as we are concerned, compounds are either ionic or molecular (also known as covalent).  They are different!!!

ionic compounds are made of, guess what?, IONS, that combine to neutralize their charges.  Thus ionic compounds always are made of positively charged particles (cations – notice the word cation has a 't' that kind of looks like a plus sign) and negatively charged particles (anions).

Sometimes individual atoms can become ions.  Because metals (the left two-thirds of the periodic table) are more stable if they lose elections and become positive, metals are usually cations.  Non-metals, on the other hand, tend to take on MORE electrons, and become negative anions.  Metals, positive, cations.  Non-metals, negative, anions.

For elements that can only have one charge (like the alkali metals that are always +1), the names of their cations is the same as the element name.  Thus the element lithium forms lithium ions.  For those elements that can have multiple charges (mostly transition metals, but also lead and tin), the ion name must indicate which ion it is.  Iron, for instance, can be +2 or +3.  The corresponding ions are iron (II) and iron (III), with Roman numerals used to indicate the charge.

OK?  Now to complicate it just a little more.  Sometimes groups of atoms that are covalently bonded carry a charge, and are thus charged particles.  These ions that consist of several atoms are called polyatomic ions.  They act just like any other ion, always combining with another ion of opposite charge in a proportion that results in an overall zero charge.  The names, formulas, and charges of common polyatomic ions should be memorized; uncommon ones (and there are plenty) can be looked up.

Ionic compounds, can thus be easily recognized!  They either contain a metal and a non-metal, or they contain a polyatomic ion!  (Covalent compounds consist of only non-metals, sometimes with hydrogen.)

Practice.  Name the following cations that can have only one charge.



Ion

Name

Example:  
Li+

Lithium ion


Mg+2

_______________

Na+

_______________

Ca+2

_______________

Al+3

_______________



Ag+

_______________



Zn+2

_______________



NH4+

_______________

Practice.  Name the following cations that can have more than one charge.



Ion    

Name                             

Example:
Fe+2

Iron (II) ion



Fe+3

_______________



Pb+2

_______________



Pb+4

_______________



Cu+1

_______________



Cu+2

_______________



Sn+2

_______________



Sn+4

_______________

Pretty easy so far, eh?  Good, now for negative ions.  Turn…the…page…over.

Negatively charged ions (anions, remember?) can also be either derived from single atoms, usually nonmetals, or groups of covalently bonded atoms (polyatomic ions).  The ends of single atom anions are changed to "-ide."  Polyatomic ion names are not changed.  As far as I can recall, anions have only one charge each, so you don't have to worry about anything like Roman numerals for them.

Practice.  Name the following mon-atomic ions.



Ion

Name

Example:  
Cl-

Chloride ion

O-2

_______________

Br-

_______________

N-3

_______________

S-2

_______________



I-1

_______________



P-3

_______________



F-

_______________


Practice.  Name the following poly-atomic ions.



Ion    

Name                             

Example:
NO3+1

Nitrate ion



ClO3-

_______________



CO3-2

_______________



PO4-3

_______________



CrO4-2

_______________



MnO4-

_______________



OH-

_______________



SO4-2

_______________

C2H3O2-
_______________

Now that we've mastered cations and anions, we need to put them together into electrically neutral IONIC COMPOUNDS.  To do this, list the cation followed by the anion and use subscripts to indicate the ratio of each kind of particle needed to balance the charge.

For instance, barium has a +2 charge, while chloride has a –1 charge.  When they combine to form barium chloride there must be twice as many chloride particles as barium particles for the overall compound to be neutral.  Thus the formula is BaCl2.

It works exactly the same for compounds containing polyatomic ions.  Barium still has a +2 charge, while nitrate, NO3 has a –1 charge.  For these to combine into a neutral compound, there must be twice as many nitrates.  Thus, Ba(NO3)2.  Notice, when you need more than one polyatomic ion to balance a formula, you use parentheses around the ion, then the subscript.

To name ionic compounds, just list the name of the cation (see the front of this sheet) followed by the name of the anion (see above).  It's NOT all that hard.

Practice.  Balance and name the following ionic compounds.

Compound
Name

Ex:  
Li2O

Lithium oxide

Ex:
Li2SO4

Lithium sulfate

Ex:
CuO

Copper (II) oxide

Mg  ClO3
________________________

Ca  NO3
________________________

Li  S

________________________
Compound
Name

NH4 N

_____________________________

Ag  Cl

_____________________________

Fe+2  Br
_____________________________

Fe+3  F

_____________________________

Pb+2  OH
_____________________________

Na  C2H3O2
_____________________________

