Chemical Formulas Nomenclature
Binary Compounds
Binary compounds contain only two elements. The name of every binary compound ends with
“ide.” Binary Compounds can be divided into two basic types: ionic and covalent.

Ionic Compounds
Ionic compounds are comprised of positive and negative ions. An ion is an atom with an electric
charge (positive or negative). The first part of the ionic compound name is simply the name of
the cation. A simple cation (obtained from a single atom) takes its name from the name of the
element. The second part of the name is the name of the anion. A simple anion (obtained from a
single atom) is named by taking the first part of the element name (the root) with the ending
changed to the suffix “ide” [1] [2]. Table 1 shows the common binary roots:

Example: K2S – Potassium Sulfide
The transition metals can have more than one charge, therefore, they can form more than one
compound. These metals are called polyvalent. To distinguish different compounds from the
same atom, a Roman numeral is used after the name of cation in parenthesis. Table 2 shows
several common ionic compounds with polyvalent cations. The numbers 1 to 10 are expressed in
Roman numerals as the following: I, II, III, IV, V, VI, VII, VIII, IX, X
Examples: FeCl2 – Iron (II) Chloride, FeCl3 – Iron (III) Chloride

Covalent (Molecular) Compounds
Unlike an ionic compound, covalent compounds are named by using prefixes (Table 3) to denote
the number of atoms present in the formula.
The first atom – the least electronegative atom – in the formula is named first, and the full
element name is used. The second atom – the most electronegative atom – is named in the
following form: “root + ide.” Note that the prefix “mono-” is not normally used for naming the
first element.

Examples: NO2 – Nitrogen dioxide, N2O5 – Dinitrogen pentoxide

Polyatomic (Ternary) Compounds
A polyatomic ion is a group of atoms, unlike a single ion, with an electric charge. These ions
consist of two or more nonmetal atoms covalently bonded together, and the entire group has a
positive or negative charge. Although it is a group of atoms, it behaves like a single charged
atom. The names of nearly all polyatomic ions end with the letters “ate” or “it,” with the
following exceptions: cyanide, hydroxide, and peroxide. [3]
Example of exceptions: CA(OH)2 – Calcium hydroxide, HCN – Hydrogen cyanide
Many nonmetal atoms form various polyatomic ions with oxygen. The naming system for these
ions depends on the most common ion and the number of oxygen atoms compared to the most
common ion. See Table 4.

Table 5 provides a list of common polyatomic ions:

Examples: Ni3(PO4)2 – Nickel (II) phosphate, Ca(MnO4)2 – Calcium permanganate

Acids
Binary Acids [3]
Binary Acids are composed of hydrogen and a nonmetal. The following format is used for
naming binary acids: “Hydro” + base name of nonmetal + “ic” + “acid”
Example: HCl (aq) – Hydrochloric acid

Oxyacids (Polyatomic acids)
The oxyacid is the first name with “ate” and “it” changing to “ic” and “ous,” respectively. Then
the word acid is added to the end.
Example: H2SO4 (aq) – Sulfuric acid
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