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Lesson 6 (2.4): Writing names and formulas for ionic and molecular compounds 

 

Two types of compounds:  

Ionic compound – occurs when a metal loses all its valence electrons to a non-metal. The metal becomes a cation, while 

the non-metal becomes an anion.  

Covalent compound – two non-metals share electrons. Neither loses or gains electrons – they share electrons. Neither 

atom becomes an ion.  

 

Part I: How to name ionic compounds? 

 

Rules for naming Binary ionic compound:  

1. The name of the metal ion is first, followed by the name of the non-metal ion.  

2. The name of the metal ion is the same as the name of the metal atom. 

3. If the metal is a transition metal, it might have more than one possible charge. In these cases, a roman numeral 

is written in brackets after the name of the metal to indicate the magnitude of the charge. 

4. The name of the non-metal ion has the same root as the name of the atom, but the suffix is changed to –ide.  

 
 

Example of transition metals: 𝑀𝑛#$ Manganese (IV)         𝐹𝑒'$ Iron (II)          𝐶𝑢*$  Copper (I)  

                                                     𝑀𝑛+$ Manganese (VI)         𝐹𝑒,$ Iron (III)          𝐶𝑢'$  Copper (II) 
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Example: Name the following compounds. 

𝐹𝑒'𝑂'  𝐶𝑢,𝑃'  

𝑍𝑛𝐶𝑙'  𝑃𝑏	𝑆'  

𝐴𝑔𝐶𝑙  𝑀𝑛	𝑂'  

 

How about ionic compounds with polyatomic ions?  

 
 

 

 

 

 

 

-ate -ite 
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Example: Name the following Ionic compounds write chemical formula by using cross over rule. 

Cation Anion Compound Name 

𝐶𝑎'$ 𝑁𝑂,8   

𝑀𝑔'$ 𝑃𝑂#,8   

𝐵𝑎'$ 𝑆𝑂#'8   

 

Part II: How to name covalent compounds? 

 

Rules for naming Binary ionic compound:  

1. Name the element with the lower group number first. Name the element with the higher group number second. 

2. The one exception to the first rule occurs when oxygen is combined with a halogen. In this situation, the halogen 

is named first.  

3. If both elements are in the same group, name the element with the higher period number first.  

4. The name of the first element is unchanged. 

5. To name the second element, use the root name of the element and add the suffix –ide.  

6. If there are two or more atoms of the first element, add a prefix to indicate the number of atoms. 

7. Always add a prefix to the name of the second element to indicate the number of atoms of this element in the 

compound.  

(if the second element is oxygen, an “o” or “a” at the end of the prefix is usually omitted) 

 

 

Example: Name these compounds: 

Chemical formula Name 

𝐶𝑜𝐹'  

𝑃𝐶𝑙,  

𝑆𝑟,𝑁'  

𝐾𝑂𝐻  

𝑁𝐻,  
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Practice:  
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Exceptions to Naming rules 

Peroxides (highly reactive):  

• Compounds that contain an oxygen-oxygen single bond 

• Oxygen has charge of – 1  

• “per” = an extra oxygen atom  

 

Steps for writing peroxides:  

1. Write formula of oxide 

2. Add one more oxygen 

3. Do NOT cancel subscripts 

 

Example: Write chemical formulas of the following compounds.  

a) sodium peroxide 

b) hydrogen peroxide 

c) barium peroxide  

 

Hydrates:  

• An ionic compound that contains loosely attached water molecules as part of its ionic crystal structure 

 

For instance, when heat is applied to 𝐶𝑢𝑆𝑂# ∙ 5𝐻'𝑂 (the hydrate), it will decompose to produce water vapour and the 

associated ionic compound (the anhydrate).  

 

Step 1: Name the ionic compound.  

Step 2: Indicate the number of water molecules using a Greek prefix in front of “hydrate” 

 

Example:  

a) 𝑀𝑔𝑆𝑂# ∙ 7𝐻'𝑂 

b) sodium carbonate decahydrate 

c) lithium chlorate trihydrate 

d) Iron (III) choride hexahydrate 
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Part III: How to name acids? 

 

Acid is a compound in which one or more hydrogen ions are bonded to a negative ion. 

For example:  

𝐻𝐹 → 𝐻$ + 𝐹8 

𝐻'𝑆 → 2𝐻$ + 𝑆'8 

𝐻𝑁𝑂, → 𝐻$ +𝑁𝑂,8 

𝐻'𝑆𝑂# → 2𝐻$ + 𝑆𝑂#'8 

The name of acid is based on the name of the negative ion that is part of the acid.  

 

Naming acids without oxygen 

Take 𝐻𝐶𝑙	as an example: 

Negative ion Acid 

−ide Hydro ______ic acid 

Chloride Hydrochloric acid 

  

How about 𝐻𝐵𝑟:  

Negative ion Acid 

−ide Hydro ______ic acid 

Bromide Hydrobromic acid 

 

Naming acids with oxygen (oxoacids) 

How about 𝐻	𝐶𝑙𝑂	:  

Negative ion Acid 

ℎ𝑦𝑝𝑜 −ite −ous acid 

Hypochlorite Hypochlorous acid 

 

How about 𝐻	𝐶𝑙𝑂':  

Negative ion Acid 

−ite −ous acid 

Chlorite Chlorous acid 
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How about 𝐻	𝑁𝑂':  

Negative ion Acid 

−ite −ous acid 

Nitrite Nitrous acid 

 

Take 𝐻𝑁𝑂, as an example:  

Negative ion Acid 

	−ate −ic acid 

Nitrate Nitric acid 

 

How about 𝐻'𝐶𝑂,:  

Negative ion Acid 

−ate −ic acid 

Carbonate Carbonic acid 

 

How about 𝐻	'	𝑀𝑛𝑂#: (We call	𝑀𝑛𝑂#	'8𝑚𝑎𝑛𝑔𝑎𝑛𝑎𝑡𝑒, 

Mn has charge of +6) 

Negative ion Acid 

−ate −ic acid 

manganate manganic acid 

 

How about 𝐻	𝑀𝑛𝑂#: (We call	𝑀𝑛𝑂#	8		𝑝𝑒𝑟𝑚𝑎𝑛𝑔𝑎𝑛𝑎𝑡𝑒, 

Mn has charge of +7) 

 

 

 

 

 

 

Negative ion Acid 

𝑝𝑒𝑟 −ate −ic acid 

Permanganate Permanganic acid 


