Naming a Chemical Compound

To name a compound begin by deciding what type of atoms you are using.  You should be able to clasify the pieces of the compound as

Metals with a known charge (Groups 1 and 2, Al+3 , Ag+ , Cd+2 , and Zn+2 )

Metals which can have more than one possible charge (most of the transition metals)

Nonmetals 

Polyatomic ions (these always have a known charge)

All of the compounds you encounter will be one of two types:

1. Ionic Compounds  (These are made by combining a metal with a nonmetal or a metal with a polyatomic anion, ionic compounds are held together by the interaction of positive and negative charges)

These are made by combining a cation (an atom or polyatomic ion with a positive charge) with an anion (an atom or polyatomic with a negative charge.)

To name an ionic compound name the cation first and then the anion.  

The Cation

A. If the cation has a single possible charge then simple list the metal or polyatomic ion.

This includes the metals of Group 1 (+1) and Group 2 ( +2)

Other common metals that have a single possible charge are


Ag (+1),  Al (+3),  Zn (+2),  and Cd (+2)

For example MgCl2.  

Mg is a metal who always forms a +2 cation





Cl is a nonmetal, it’s the anion




This is magnesium chloride
Another example is NH4Cl
NH4+ is a polyatomic cation and is always +1 (ammonium)





Cl is a nonmetal, it’s the anion





This is ammonium chloride
B. If the cation is a metal who can have different charges write down the name of the metal and put the charge that was on the metal in parentheses using Roman Numerals

For example FeCl2
Fe is a d block metal and can be either +2 or +3

Because we had to use 2 Cl's to cancel the positive charge on the Fe, and each Cl –s -1,  the Fe must be +2
This is iron (II) chloride


The Anion

If the anion is a nonmetal write the name of the nonmetal, but replace the ending with 
-ide. (for example, oxygen becomes oxide, hydrogen becomes hydride, bromine becomes bromide etc.)

Ex.  NaBr is sodium bromide,  MsS is magnesium sulfide

If the anion is a polyatomic ion just write the name of the polyatomic ion


Ex.  Na3PO4 is  made from sodium and the polyatomic anion phosphate

sodium is a metal who always forms a +1 charge, so we don’t indicate the charge in the name

phosphate is the name of the anion and comes second

The name is sodium phosphate

2.  Covalent Compounds (These are made by combining two nonmetals, the atoms in covalent compounds share electrons.)
If your compound is made from just nonmetal atoms list the atoms from left to right and use di, tri, tetra, penta, and hexa as prefixes to indicate the number of each atom present. 


Ex.  
SO3 is sulfur trioxide and 
S4N4 is tetrasulfur tetranitride
Name the following

Part I  (Ionic compounds, cation has a known charge)

BaI2
barium iodide
ZnO
zinc oxide
AgI
silver iodide
AlCl3
aluminum chloride
CdO
cadmium oxide
CaF2
calcium fluoride
K2S
potassium sulfide
LiI
lithium iodide
Part II (Ionic compounds, cation can have multiple charges)

AuCl3
gold (III) chloride
FeS
iron (II) sulfide
CoBr2
cobalt (II) bromide
MnCl4 
manganese (IV) chloride
Fe2S3
iron (III) sulfide
PbO
lead oxide
NiCl3
nickel (III) chloride
PbS2
lead (II) sulfide
Part III (Ionic Compounds containing polyatomic ions)
NaHCO3
sodium bicarbonate,  sodium hydrogen carbonate
Mn3(PO4)2
manganese (II) phosphate
Na2SO4
sodium sulfate
KCN

potassium cyanide
Mg(IO3)2
magnesium iodate
AgNO3

silver nitrate
Mg(OH)2
magnesium hydroxide
Al(NO3)3
aluminum nitrate
AuPO4

gold (III) phosphate
Part IV (Covalent compounds)

SF6

sulfur hexafluoride
BF3

boron trifluoride
CO2

carbon dioxide
SiH4

silicon tetrahydride
CCl4

carbon tetrachloride
SiO2

silicon dioxide
Cl2O6

dichlorine hexaoxide
OF2

oxygen difluoride
N2O4

dinitrogen tetraoxide
Part VI (Everything)

Ni2(SO3)3
nickel (III) sulfite
Co(CN)3
cobalt (III) cyanide
N2O5

dinitrogen pentaoxide
MgSO4
magnesium sulfate
CdCO3

cadmium carbonate
PCl3

phosphorous trichloride
Li3PO4

lithium phosphate
LiClO3

lithium chlorate
Ca(NO3)2
calcium nitrate
Hg(ClO2)2
mercury (II) chlorite
Sn(OH)4
tin (IV)hydroxide
Co2(SO4)3
cobalt (III) sulfate
SnCO3

tin (II) carbonate
Ni(HCO3)2
nickel (II) bicarbonate, nickel (II) hydrogen carbonate
SO2

sulfur dioxide
IF5

iodine pentafluoride
Writing a Name from the Formula

Ionic compounds

You  will need to look at the elements and determine how many of each element are needed.  

If the compound uses a metal with only one known charge state you will have to know what that charge is.  If the metal has more than one possible charge state the charge will be given as a Roman Numeral.

Examples :

Sodium sulfide is made from Na and S


Na is always +1 and S is always -2


We will need 2 Na+ to cancel the two negative charges of the sulfur.


Na2S

Chromium (VI) oxide is made from Cr and O

Cr is +6 in this compound, we see this from the Roman numeral


O is always -2


So we need 3 O2- to balance out the +6 from the chromium.


CrO3
If the compound is a covalent compound you look at the prefixes to determine how many of each atom are used.


For example carbon dioxide contains 1 C and 2 O


CO2
Write the formulas for the following :

Disulfur oxide

S2O
Tin (II) fluoride
SnF2
Nickel (III) chloride
NiCl3
Copper (II) sulfate
CuSO4
Manganese (IV) oxide

MnO2
Hydrogen iodide
HI
Dinitrogen pentafluoride
N2F5
Ammonium phosphate
(NH4)3PO4
Phosphorous pentachloride
PCl5
Barium oxide

BaO
Aluminun hydroxide
Al(OH)3
Sodium bicarbonate
NaHCO3
Manganese (III) fluoride
MnF3
Silver nitrate

AgNO3
