
Nomenclature
The Language of Chemistry

2 Major Naming Systems

molecular/covalent & ionic

two different ways to name the 
compounds

Molecular/Covalent Bonding
bonding between a non-metal & another non-metal

electrons are shared between the non-metals 
(electrons ARE NOT transferred, lost, or gained - just 
shared)

try some HOFBrINCl’s: compare H2, O2, N2

Ionic Bonding & Nomenclature

bonding between a metal & a non-metal

electrons are transferred



use zero sum rule   x(+1)  +   y(-1) = 0 (subscript of 1 

to determine subscripts  1(+1)  +   1(-1) = 0   not shown) 

! 
   

! 

 

Nomenclature Concept Map 
 
  
 

 

still used in industry 
metal can only have 2 oxid’n no.  

! 

" 
use Roman numeral for 
oxidation number 

" 

see polyatomic ion nomenclature summary on next page 

Metal with 1 oxidation 
number 

! 
Ionic Compound made of 

Ionic particles  
(M + NM) 

Metal with more than 1 
oxidation number 

Stock System 

Classic System (metal stem +  ‘ic’ or ‘ous’) + (nonmetal stem + ide) 

                                          or 
(metal stem +  ‘ic’ or ‘ous’) + polyatomic ion name 
 
 

metal name (oxid’n no.)  +  (nonmetal stem + ide) 
                                    or 

metal name (oxid’n no.) + polyatomic ion name 
 
 

eg. Na2O sodium oxide silver acetate AgCH3COO 

 Zn3P2 zinc phosphide calcium bromide CaBr2 

 Be3(PO4)2 beryllium phosphate aluminum sulfate Al2(SO4)3 

Al2(SO4)3AgCH3COO 

 

                     Classic                   Stock 

eg. Fe2O3 ferric oxide iron(III) oxide 
 

 FeO ferrous oxide iron(II) oxide  
 

 CuCO3 cupric carbonate copper(II) carbonate 
 

 Cu2CO3 cuprous carbonate copper(I) carbonate 

eg. SF6 sulfur hexafluoride P4O10 tetraphosphorus decoxide 

 N2O3 dinitrogen trioxide S4F4 tetrasulfur tetrafluoride 

 CCl4 carbon tetrachloride PBr5 phosphorus pentabromide 

 CO carbon monoxide NI3 nitrogen triiodide 

 I4O9 tetraiodine nonoxide SO3 sulfur trioxide 

  

  

  

  

 

 
 

Metal 

Classic 

Stem 

Oxidation 

Numbers 

Au 

Cu 
Fe 
Hg 

Sn 
Pb 
As 

aur 

cupr 
ferr 

mercur 

stann 
plumb 
arsen 

+1, +3 

+1, +2 
+2, +3 
+1, +2 

+2, +4 
+2, +4 
+3, +5 

 

see below at right for classic metal stems 
‘ic’ higher oxidation no.,  ‘ous’ lower oxidation no.  

! 

" 

Group IA
+ 
(eg. Na

+
), IIA

2+
(eg. Mg

2+
),  Al

3+
,  

also Ag
+
, Zn

2+
 

" 
preferred system 
metal can have >2 oxid’n no. 

" 
many transition metals, 

also  Sn
+2/+4

, Pb
+2/+4

, 

 As
+3/+5

, Sb
+3/+5

 

Hydrates name ionic compound (see above) + 

(• prefix + hydrate) 
 

eg. CuSO4•5H2O copper(II) sulfate pentahydrate 

  cupric sulfate pentahydrate 
 

 BaCl2•2H2O barium chloride dihydrate 

 

 Na2CO3•10H2O sodium carbonate decahydrate 

 
  
 
  
  

        " 
use zero sum rule   x(+3)  +   y(-2) = 0 

to determine subscripts 2(+3)  +   3(-2) = 0 

   

 

Prefix Summary 

Number Prefix Number Prefix 

1 mono– 6 hexa– 

2 di– 7 hepta– 

3 tri– 8 octa– 

4 tetra– 9 nona– 

5 penta– 10 deca– 

 

 
 

" 
Molecular Compound made  

of Covalent Molecules  
(NM + NM) 

                                     " 
drop ‘a’ or ‘o’ prefix ending if second nonmetal is oxygen 
eg. carbon monoxide (not carbon monooxide)  

(prefix + nonmetal name) + (prefix + nometal stem + ide) 
 

no prefix ‘mono’ with first nonmetal 
eg. carbon monoxide (not monocarbon monoxide)  

! 

a) Inorganic 
Covalent Molecules 

 

b) Organic  
Covalent Molecules 

(Hydrocarbons: CxHy 

Specifically Alkanes:CnH2n+2) 

 

 

Name (see note to right) 
Formula 

(CnH2n+2) 

 

methane (monane) 

 

CH4  

 

ethane (diane) 

 

C2H6  

 

propane (triane) 

 

C3H8  

 

butane (tetrane) 

 

C4H10  

  

  

 

Note:  Naming of Alkanes with 1,2,3 or 4 Carbons 

• the first four alkane names in the series were in widespread use before  
 the naming system was standardized 

• their order can be remembered using the mnemonic sentence  monkeys   eat       peeled     bananas 

                                                                                                                                         

                                                                                                 methane     ethane     propane     butane 

 

• after the first 4 hydrocarbons,   

 standardized prefixes are used:  penta = 5,  hexa = 6,  hepta = 7, octa = 8, nona = 9, deca = 10 

metal name + (nonmetal stem + ide) 
or 

metal name + polyatomic ion name 
 
 

 

Name 
Formula 

(CnH2n+2) 

 

pentane 

 

C5H12  

 

hexane 

 

C6H14  
 

heptane 

 

C7H16  
 

octane 

 

C8H18 
 

nonane 
 

C9H20 
 

decane 
 

C10H22 

 

 use reverse zero sum rule    2(x) +  3(-2)  =  0 
to determine oxidation no.   2x  =  +6 

   x =  +3 
   

 



Nomenclature
1) Diatomic Molecules
A diatomic molecule is a molecule composed of two atoms of the same
element. In nature, the fofliowing molecules are diatomic:

hydrogen
nitrogen
oxygen
fluorine
chlorine
bromine
iodine

-N2
O2
-)F2

l2

2) Other common
phosphorus - P4
sulfur - S8
ozone - 03
methanol - CH3OH

glucose -C6H1205
sucrose -C12H22011
ammonia - NH3
ethanol -CH3CH2OH

[phosphate P04
Borate B03
Sulfate (or sulphate) so4 2

chromate Cr04 2

carbonate CO3 2-

Nitrate NO3 ‘-

chlorate 1-

bromate Br03 1-

lodate 103
acetate CH3COO 1-

manganate I Mn03 1-

methane - CH4
propane -C3H8
octane -C3H18

b) The “non-ate” øolvatomic (complex’ ions

ammonium - NH 1+ hydroxide - OH 1

So whenever you hear the name hydrogen, it
would exist as H2.

molecules

Polyatomic Ions (or Complex loris)
A polyatomic ion (or complex ion) is a charged particle composed of more than two
atoms.

a) The “ate” polyatomic (complex) ions


