
SCH 3U

      Date:______________
Naming Compounds (chemical nomenclature) Review

1. Ionic Binary Compounds: IUPAC Naming 

    
· Consists of two types of monoatomic ions. 
· Crisscross rule: write the valence numbers. Cross them over, divide by highest common factor, remove any subscript ones.
· The compound formed must have a net charge of zero. 
· For metals that only have one charge: DO NOT ADD ROMAN NUMERALS TO THE NAME TO IDICATE CHARGE. 
· The metal ion is always written first

· The non-metal is written second

· The name of the metal is stated in full

· The name of the non-metal has an –ide​ suffix. 

· Divide by highest common factor, remove any subscript 1’s.
Example:    
Na+ Cl- 
use the cross over method NaCl  
IUPAC name: sodium chloride 

The metal name is written in full and the non-metal has the –ide​ suffix added to it. 

· Binary compounds can be made up of more than two ions, provided that there are only two types of elements. Example: Al2O3
STUDY TIP: All metals in group 1 and 2 only have one valence charge. Check all the others metals when naming.

2. Ionic Multivalent Binary Compounds: IUPAC Naming

Same as above but indicates metal charge

· List the metal name first

· After the metal name indicate the ion charge in brackets using roman numerals. 
· The non-metal has -ide suffix added. 
Example: SnO2  ( Sn4+O2-  ( tin (IV) oxide


SnO ( Sn2+O2-  ( tin (II) oxide

3. Ionic Multivalent Compounds: Classical Naming

· Used to name compounds with no more than two possible charges. 
· The Latin name is used for the metal element

· The suffix –ic is used for the larger valence charge. 
· The suffix ​–ous is used for the smaller valence charge. 

· The non-metal ends in the suffix –ide
Example: SnO2  ( Sn4+O2-  ( stannic oxide


SnO ( Sn2+O2-  ( stannous oxide
4. Ionic Polyatomic compounds: IUPAC

Tertiary ionic compounds are comprised of a metal ion and a polyatomic ion. Write the polyatomic ions in the same way as monatomic ions. 
Oxyanions = a polyatomic ion that includes oxygen. 

Their name depends on how many Oxygen’s it has in the poly atomic ion. 

Example
ClO-
hypochlorite ion
hypo-_________-ite 



ClO2-
chlorite ion

___________-ite



ClO3- 
chlorate ion

__________-ate


ClO3-
perchlorate ion
per-_______-ate​
5. Hydrates: IUPAC

Ionic compounds that have water molecules in the structure of the molecule

· The formula of a hydrate tells the ratio between the ionic compound molecules and the water molecules
· The IUPAC name of the ionic compound comes first 

· Then the number of water molecules are written as a Greek prefix in front of the word hydrate.  

Example: 
CuSO4 * 5H2O 
= Copper (II) sulphate pentahydrate
6. Binary Acids: IUPAC and Classical

A binary acid is compound that has hydrogen in front of some other element in water. It is not an acid until it is in water. Look for the subscript (aq). 
IUPAC: 

· Write aqueous hydrogen and then the name of the other element with the suffix –ide
Example: 
HCl(aq) = aqueous hydrogen chloride
Classical:

· Write hydro the name of the element with the suffix –ic and then the word acid
Example: 
HCl(aq) = hydrochloric acid
7. Polyatomic Acids: IUPAC and Classical


Polyatomic acids have Hydrogen in front of a polyatomic ion in water (aqueous). It is not an acid until it is in water. Look for the subscript (aq).
This is for polyatomic acids that DO NOT CONTAIN OXYGEN. 

IUPAC:

· Write aqueous hydrogen and then the name of the polyatomic with the suffix –ide
Example: 
HCN(aq) = aqueous hydrogen cyanide
Classical:

· Same as for binary acids but with a polyatomic acid

· Write hydro the name of the polyatomic with the suffix –ic and then the word acid
Example 
HCN(aq) = hydrocyanic acid

8. Acid Oxyanions (Oxyacid): IUPAC and Classical

Oxyacids have hydrogen in front of a polyatomic ion that contains oxygen and are in water. It is not an acid until it is in water. Look for the subscript (aq).


IUPAC: 
· Write aqueous hydrogen and then the name of the oxyanion. 
Example: 
ClO- = hypochlorite

 HClO(aq)​​​  = aqueous hydrogen hypochlorite
Classical:

· convert the IUPAC oxyanion name to Classical and add the word acid 

· Example: 
ClO- = hypochlorite   

Look at table below for classical prefix and suffix

HClO(aq)​​​  = hypochlorous acid
Switching from IUPAC oxyanion names to Classical names

	IUPAC
	hypo______ite
	Classical
	hypo_____ous acid

	IUPAC
	-ite
	Classical
	-ous acid

	IUPAC
	-ate 
	Classical
	-ic acid

	IUPAC
	per_______ate
	Classical
	per_______ic acid


9.  Binary Molecular Compounds: IUPAC
1) Write down the name of the first element. If there is more than one atom of this element attach a Greek prefix. (if there is only one atom do not attach the prefix)
2) Attach a Greek prefix (relating to the number of atoms) to the second elements name and add -ide.
Example:

CO = Carbon monoxide

CO2 = Carbon dioxide

Prefixes used when naming binary molecular compounds

	# of atoms
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Prefix
	mono
	di
	tri
	tetra
	penta
	hexa
	hepta
	octa
	nona
	deca


Metal non-metal -ide





Metal (charge) non-metal-ide








Latin name of metal (suffix –ous or –ic )  non-metal-ide








Ionic IUPAC name  prefix for the number hydrate








IUPAC: aqueous hydrogen IUPAC name


Classical: hydro other element with –ic� suffix acid








IUPAC: aqueous hydrogen polyatomic ion with suffix -ide


Classical: hydro polyatomic ion with –ic� suffix acid








IUPAC: aqueous hydrogen oxyanion


Classical: convert the IUPAC oxyanion name to Classical and add the word acid








Multivalent: Metal (charge) polyatomic ion


Monovalent: Metal polyatomic ion














