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NAMING AND WRITING CHEMICAL FORMULA
The names and formula of INORGANIC COMPOUNDS are written in such a way that every compound can be named from its formula, and each formula has a name, particular to that formula only.

I FORMULA WRITING
Chemical Formula is the shorthand representation of molecules and compounds using symbols and oxidation states/numbers (i.e. the charge of the ion)

STEPS in Formula Writing using the CRISS-CROSS METHOD
	
	Steps
	Example 1
	Example 2
	Example 3
	Example 4
	Example 5 

	1
	Write the symbol for each ion side by side. Do not forget to include the charges. Write the positive ion first, followed by the negative ion. 
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	2
	Cross the oxidation number of the positive ion to the negative ion such that it will become the subscript of the negative ion. Use only the ABSOLUTE value of the oxidation number as subscript. Do the same for the negative ion going to the positive ion.
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	3
	Rewrite the formula with the new subscripts.
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	4
	If the subscript is 1, drop the number. Any element without a subscript is automatically assumed to have a subscript of 1.
	
	 (
SrF
2
)
	 (
B
3
P
3
)
	 (
(
NH
2
)
3
(
BO
3
)
1
  
)
	 (
NOTE: 
Remove the parenthesis if the subscript is 1.
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	5
	If the subscripts are numerically equal, use no subscripts. The lowest term of the subscripts is 1. Refer to Step 4.
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	6
	If the subscripts are not numerically equal but can still be simplified, reduce them to their simplest terms.
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II NOMENCLATURE OF INORGANIC COMPOUNDS
A   Binary Compounds – consists of 2 elements 
1 Ionic Compounds – made-up of metal and non-metal
a Metals with stable oxidation state (i.e. has only one charge)
 (
What's a name [Montague]? it is nor hand, nor foot,
Nor arm, nor face, nor any other part
Belonging to a man.
-Juliet (revised)
 Romeo and Juliet 
by William Shakespeare
) (
GENERAL RULES
Name of the positive ion (usually the metal) is written first, followed by the name of the negative ion (non-metal)
.
The name of the negative ion ends in 
–ide
.
)Examples
Al2S3	aluminum sulfide
SrF2	strontium fluoride
BP	boron phosphide
SiS2	silicon sulfide

b Metals with variable oxidation states (i.e. has more than one charge)
	
	Naming

	
	Traditional System
	Stock System

	




Examples
	· Use of the LATIN NAMES of the METALS
·  –ic ending for the higher oxidation state*
·  –ous ending for the lower oxidation state*
· General Rule still applies for the negative ion (non-metal)
	· Use of the MODERN NAMES of the METALS
· Oxidation state of the metal is indicated using a Roman Numeral following the name of the metal, and enclosed in parenthesis
· General Rule still applies for the negative ion (non-metal)

	Cu3As2
	cupric arsenide
	copper(II) arsenide 

	Cu3As
	cuprous arsenide
	copper(I) arsenide

	Fe2O3
	ferric oxide
	iron(II) oxide

	FeO
	ferrous oxide
	Iron(I) oxide


*Reverse the Criss-Cross Method to determine the oxidation state of the metal used.

2  (
GENERAL RULES
Rules stated above still apply.
Greek prefixes
 are used to express the number of atoms of the elements.
Drop the prefix 
mono-
 for the first element. Use the prefix 
mono-
 for the second element
 
only
. 
)Covalent Compounds
a General Covalent Compounds
Examples
	S7Cl4	heptasulfur tetrachloride
CO2	carbon dioxide
NO	nitrogen monoxide
	
b Binary Acids – formed by H + non-metal
 (
hydro-
(name of non-metal)
-ic 
+
 acid
)	Examples
		HBr	hydrobromic acid
		HI	hydroiodic acid
		H3P	hydrophosphoric acid
		HCl	hydrochloric acid














B   Ternary Compounds – consists of 3 elements
1  (
GENERAL RULE
Name of the positive 
ion (
metal 
or radical)
 is written first, followed by the name of the negative 
radical.
Check if the metal has variable oxidation states. If yes, follow the rules using Traditional System and Stock System.
Check the hand-out on 
List of Ions
 for additional list of radicals.
)Metal with a Radical
a Metal with stable oxidation state
Examples
	Metal
	
	Radical
	
	Product

	B3+
	+
	SiO32-
	
	B2(SiO3)3

	boron
	
	silicate
	
	boron silicate

	
	
	
	
	

	Ag1+
	+
	BrO21-
	
	AgBrO2	

	silver
	
	bromite
	
	silver bromite



b Metal with variable oxidation states
Examples
	Metal
	
	Radical
	
	Product
	Traditional System
	Stock System

	Au3+
	+
	MnO41-
	
	Au(MnO4)3
	auric permanganate
	gold(III) permanganate

	Pb2+
	+
	PO33-
	
	Pb3(PO3)2
	plumbous phosphite
	lead(II) phosphite


		
				
2 Radical with a Radical
Examples
	Positive
Radical
	
	Negative Radical
	
	Product

	NH41+
	+
	BO33-
	
	(NH4)3BO3

	ammonium
	
	borate
	
	ammonium borate

	
	
	
	
	

	H3O1+
	+
	CO32-
	
	(H3O)2CO2

	hydronium
	
	carbonite
	
	hydronium carbonite


	
3 Ternary Acids	– formed  by H1+ + Radical  
– may be viewed as a salt or as an acid
	H1+
	
	Radical Used
	
	Chemical Formula
	Naming

	
	
	
	
	
	Salt Name
	Acid Name

	






Examples
	
	
	
	
	· Refers to acid in liquid or gaseous state
· Named by: 
hydrogen + (name of radical)
	· Refers to acid in water solution
· -ate ending is replaced by –ic + acid
· -ite ending is replaced by -ous + acid
· Check Additional Information.

	H1+
	+
	SO42-
	
	H2SO4
	hydrogen sulfate
	sulfuric acid

	hydrogen
	
	sulfate
	
	
	
	

	H1+
	+
	SO32-
	
	H2SO3
	hydrogen sulfite
	sulfurous acid

	hydrogen
	
	sulfite
	
	
	
	

	
	
	
	
	
	
	

	H1+
	+
	PO43-
	
	H3PO4
	hydrogen phosphate
	phosphoric acid

	hydrogen
	
	phosphate
	
	
	
	

	H1+
	+
	PO33-
	
	H3PO3
	hydrogen phosphite
	phosphorous acid

	hydrogen
	
	phosphite
	
	
	
	



	
Additional Information
	Radical
	Acid
	Meaning
	Examples

	Prefix
	Suffix
	Prefix
	Suffix
	
	Radical
	Acid

	per-
	-ate
	per-
	-ic
	ONE oxygen atom MORE from common acid/radical
	SO52-
	H2SO5

	
	
	
	
	
	persulfate
	persulfuric acid

	
	-ate
	
	-ic
	COMMON ACID/RADICAL
	SO42-
	H2SO4

	
	
	
	
	
	sulfate
	sulfuric acid

	
	-ite
	
	-ous
	ONE oxygen atom LESS from common acid/radical
	SO32-
	H2SO3

	
	
	
	
	
	sulfate
	sulfurous acid

	hypo-
	-ite
	hypo-
	-ous
	TWO oxygen atoms LESS from common acid/radical
	SO22-
	H2SO2

	
	
	
	
	
	hyposulfate
	hyposulfurous acid




SUMMARY

NAMING INORGANIC COMPOUNDS
Binary Compounds
Ionic Compounds
Metals with stable oxidation state
Metals with variable oxidation states
Covalent Compound
General
Binary Acid
Ternary Compounds
Metal with Radical
Metals with stable oxidation state
Metals with variable oxidation states
Radical with Radical
Ternary Acids
Salt Name
Acid Name
