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Understanding how to name chemical compounds is a fundamental skill in chemistry that
serves as a basis for communication in the scientific community. Proper nomenclature
allows chemists to convey complex information about a compound’s structure, composition,
and properties succinctly. This study guide will cover the essential rules and conventions for
naming various types of compounds, including ionic, covalent, and organic compounds, as
well as some common exceptions and tips for mastering the art of chemical nomenclature.

Types of Chemical Compounds

Before delving into the specifics of naming compounds, it is important to categorize them.
There are three main types of chemical compounds:

Ionic Compounds

Ionic compounds are formed from the electrostatic attraction between positively charged
ions (cations) and negatively charged ions (anions). They typically consist of metals and
nonmetals.

- Naming Ionic Compounds:
- The name of the cation (metal) is written first, followed by the name of the anion
(nonmetal), with the anion's name modified to end in “-ide.”
- If the metal can form more than one type of ion (like transition metals), its oxidation state
is indicated using Roman numerals in parentheses.

Example:
- NaCl: Sodium Chloride
- FeCl₂: Iron(II) Chloride

Covalent Compounds

Covalent compounds are formed when two or more nonmetals share electrons. They
typically have lower melting and boiling points compared to ionic compounds.

- Naming Covalent Compounds:
- The first element in the formula is named first, using the full element name.
- The second element is named as if it were an anion, and the prefix is used to indicate the
number of atoms of each element in the compound.



Example:
- CO: Carbon Monoxide
- SO₂: Sulfur Dioxide

Organic Compounds

Organic compounds primarily consist of carbon and are characterized by the presence of
carbon-hydrogen bonds. They can be subdivided into various functional groups.

- Naming Organic Compounds:
- The naming of organic compounds follows the International Union of Pure and Applied
Chemistry (IUPAC) system, which involves identifying the longest carbon chain and naming
it based on the number of carbon atoms.

Example:
- CH₄: Methane (1 carbon)
- C₂H₆: Ethane (2 carbons)
- C₃H₈: Propane (3 carbons)

Rules for Naming Ionic Compounds

Understanding the rules for naming ionic compounds is crucial for anyone studying
chemistry. Here are the key rules:

1. Identify the Cation and Anion:
- Determine the cation (usually a metal) and anion (nonmetal or polyatomic ion).

2. Name the Cation First:
- Use the element’s name directly. If the metal can have multiple charges, include a Roman
numeral.

3. Name the Anion Second:
- For monatomic anions, change the suffix to “-ide.” For polyatomic ions, use the name of
the ion directly.

4. Combine the Names:
- Write the name of the cation followed by the name of the anion.

Examples of Naming Ionic Compounds

- Na₂SO₄: Sodium Sulfate
- Cu(NO₃)₂: Copper(II) Nitrate
- MgCl₂: Magnesium Chloride



Rules for Naming Covalent Compounds

Covalent compounds require a slightly different approach. The rules include:

1. Identify the Elements:
- Determine the elements involved in the compound.

2. Use Prefixes for Number of Atoms:
- Use prefixes (mono-, di-, tri-, tetra-, etc.) to indicate the number of each atom present in
the compound.

3. Name the First Element:
- Use the element’s name directly, adding a prefix if there is more than one atom.

4. Name the Second Element:
- Use the root of the element’s name and add the suffix “-ide,” along with the appropriate
prefix.

Examples of Naming Covalent Compounds

- N₂O₄: Dinitrogen Tetroxide
- PCl₃: Phosphorus Trichloride
- SF₆: Sulfur Hexafluoride

Naming Polyatomic Ions

Polyatomic ions consist of two or more atoms bonded together, carrying a net charge. Their
naming conventions often deviate from the standard rules.

1. Know Common Polyatomic Ions:
- Familiarize yourself with the names and charges of common polyatomic ions, such as:
- SO₄²⁻ (sulfate)
- NO₃⁻ (nitrate)
- CO₃²⁻ (carbonate)

2. Use the Ion Name Directly:
- When naming compounds that contain polyatomic ions, simply use their established
names.

Examples of Naming Compounds with Polyatomic Ions

- NaNO₃: Sodium Nitrate
- CaCO₃: Calcium Carbonate
- NH₄Cl: Ammonium Chloride



Special Cases in Nomenclature

Some compounds do not follow the standard rules and require special attention:

- Hydrates: Compounds that contain water molecules in their structure are called hydrates.
The number of water molecules is indicated by a prefix followed by “hydrate.”
- Example: CuSO₄·5H₂O is named Copper(II) Sulfate Pentahydrate.

- Acids: The naming conventions for acids depend on whether they are derived from anions
ending in “-ide,” “-ate,” or “-ite.”
- Anions ending in “-ide” become “hydro-” + “base name” + “-ic” + “acid.” (e.g., HCl:
Hydrochloric Acid)
- Anions ending in “-ate” become “base name” + “-ic” + “acid.” (e.g., H₂SO₄: Sulfuric Acid)
- Anions ending in “-ite” become “base name” + “-ous” + “acid.” (e.g., H₂SO₃: Sulfurous
Acid)

Practice Problems

To solidify your understanding of naming compounds, practice with the following examples:

1. Name the following ionic compound: CaCl₂
2. Name the following covalent compound: N₂O₃
3. Name the following compound with a polyatomic ion: K₂CO₃
4. Name the acid derived from H₂CO₃.

Answers:
1. Calcium Chloride
2. Dinitrogen Trioxide
3. Potassium Carbonate
4. Carbonic Acid

Conclusion

Mastering the naming of chemical compounds is an essential skill for students and
professionals in the field of chemistry. By understanding the various rules and conventions
associated with ionic, covalent, and organic compounds, as well as polyatomic ions and
special cases, you can effectively communicate complex chemical information. This study
guide serves as a foundational resource for mastering the art of chemical nomenclature,
paving the way for further exploration in the world of chemistry. Regular practice and
familiarity with common compounds will enhance your proficiency and confidence in
naming chemical substances.



Frequently Asked Questions

What is the basic rule for naming ionic compounds?
Ionic compounds are named by stating the name of the cation (metal) first followed by the
name of the anion (non-metal) with the anion's name ending in '-ide'.

How do you name covalent compounds?
Covalent compounds are named using prefixes to indicate the number of atoms of each
element present, followed by the name of the first element and the second element with an
'-ide' suffix.

What is the significance of using Roman numerals in
naming compounds?
Roman numerals are used in the naming of certain metal cations (especially transition
metals) to indicate their oxidation state in the compound.

What are polyatomic ions and how are they named?
Polyatomic ions are charged entities composed of two or more atoms. They are named
based on their composition, often using specific names like sulfate (SO4^2-) or ammonium
(NH4^+).

What is the difference between empirical and molecular
formulas?
The empirical formula shows the simplest whole-number ratio of the elements in a
compound, while the molecular formula shows the actual number of atoms of each element
in a molecule.

How do you name acids derived from anions?
Acids are named based on the anion they derive from: if the anion ends in '-ate', the acid
name ends in '-ic' (e.g., sulfate to sulfuric acid); if the anion ends in '-ite', the acid name
ends in '-ous' (e.g., nitrite to nitrous acid).

What are some common pitfalls to avoid when naming
compounds?
Common pitfalls include forgetting to use the correct prefixes for covalent compounds,
misidentifying the oxidation state of metals in ionic compounds, and improperly naming
acids based on their anion.
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