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Nomenclature Rules Handout

Nomenclature: a system of naming things.

A. Binary Compounds:  Compounds composed of two elements.

1. Metal bonded to a nonmetal (metal has only 1 oxidation number)

a. Name of metal then nonmetal stem + -ide suffix.

b. NaCl
Sodium Chloride

c. MgF2
Magnesium Fluoride

2. Naming of metals with more than one oxidation number.  (Use this Method)

a. Name of metal (modern) preferred: If a metal has more than one oxidation number, give the name of the metal then place the oxidation number in parenthesis using roman numerals.

1) Remember that the sum of the oxidation numbers must equal zero.

2) Fe+2 = Iron (II)   Fe+3 = Iron (III)   Pb+4 = Lead (IV)

3) FeO = Iron II Oxide

4) PbCl4 = Lead IV Chloride

Latin Names of Metals
Iron = Ferrium, Tin = Stannium,  Copper = Cupprium

3. Name of metal (Latin): (Students must be able to read)

a. Give the latin stem + -ic for highest oxidation number.  Fe+3 = Ferric, Cu+2 = Cupric, Sn+4 = Stannic

b. Give the latin stem + -ous for next highest oxidation number.  Fe+2 =-Ferrous, Sn+2 = Stannous, Cu+1 = Cuprous

4. Polyatomic Ions -- Special Cases

a. *Cyanide (CN-1), *Permanganate (MnO4-1), *Hydroxide (OH-1), and *Ammonium (NH4+1) must be memorized.

b. Polyatomic Ions: A group of elements that acts like a single element.  Treat positive ions like metals and negative ions like nonmetals.

1) NaCN = Sodium Cyanide

2) NH4Cl = Ammonium Chloride

c. If a polyatomic ion is needed more than once, place parentheses around the polyatomic ion formula.

1) Mg(CN)2 = Magnesium Cyanide

2) (NH4)2O = Ammonium Oxide

B. Naming of Binary Acids

1. States: (s) = solid, (l) = liquid, (g) = gas, (aq) = aqueous, (p) = precipitate.  All inorganic acids are aqueous.

2. Binary Acid: Composed of Hydrogen and a nonmetal in a water (aqueous) solution.

a. Rule: Use the prefix Hydro-, the stem of the nonmetal, add the -ic suffix and the word Acid.

b. Examples: HCl (aq) = Hydrochloric Acid, H2S (aq) = Hydrosulfuric Acid, HF (aq) = Hydroflouric Acid

C. Nonmetals Bonded to Nonmetals
1. Covalent Bonds: Shared Electrons: Nonmetals bonded to nonmetals

Table 0f Prefixes
Mono (do not use) = 1, Di = 2, Tri = 3, Tetra = 4, Penta = 5, Hexa = 6, Hepta = 7

2. These Compounds are usually called molecules.  Molecule: A combination of different elements using covalent bonds.

a. Binary Molecules: Two nonmetals bonded together.

3. Nomenclature Rule: Give the prefix, and the name of the each element.  For the last element give the prefix and stem plus -ide suffix.  If the prefix to any element other than the last element is mono, mono should be dropped.
a. Examples:
SO2 = Sulfur Dioxide

CCl4 =
Carbon Tetrachloride
CBr1I3 = Carbon Bromine Triodide

*Common Oxy-Acid Names
Sulfuric Acid:  H2SO4

Chloric Acid:  HClO3

Phosphoric Acid: H3PO4
Nitric Acid: HNO3

Carbonic Acid: H2CO3
Acetic Acid: HC2H3O2
D. Naming of Oxy-Acids

1. Oxy-Acids contain Hydrogen, a Nonmetal and Oxygen but do not contain (except for Carbonic Acid) Carbon.

2. The most common form of the acid (See Table 2): Stem of nonmetal, +ic suffix, then add word Acid.  Chloric Acid = HClO3
3. When there is one oxygen added to the acid add the prefix Per-: Perchloric Acid = HclO4
4. When there is one less oxygen atom in the formula of the acid replace the -ic suffix with -ous.  Chlorous Acid = HClO2
5. When there is two less oxygen atoms than the most common form in the formula of the acid add the prefix Hypo- to the stem of the nonmetal and use the suffix -ous followed by Acid.  HClO = Hypochlorous Acid.

E. Naming of Oxy Salts

1. Salt: When at least one of the hydrogens in an acid is replaced by a metal.

2. Oxy Salts: When at least one of the hydrogens in an oxy acid is replaced by a metal.

a. When all of the hydrogens are replaced (most common):

1) Drop the word Acid.

2) Give the name of the metal first.

3) Replace the suffix on the acid.

a) If the suffix was -ic then replace with -ate.  SO4-2 = Sulfate

b) If the suffix was -ous replace with -ite. ClO-1 = Hypochlorite

b. When only one hydrogen is replaced by a metal.

1) Method 1: Name of Metal Prefix +Hydrogen then name of Anion

2) Method 2: If there is one metal and one hydrogen.  Name the metal then add the prefix Bi- to the name of the anion.  NaHCO3 = Sodium Bicarbonate

3) Method 3: State the name of the metal, Prefix = number of hydrogens added to word Basic, then the name of the anion.  KH2PO4 = Potassium Dibasic Phosphate.

F. Special Nomenclature:

1. Always assume that these elements are in their normal oxidation numbers first.  Only when the sum of the oxidation numbers cannot work that you consider these special cases.

a. Oxygen:  Sometimes oxygen can have a –1 oxidation number and is then called Peroxide (O-1).

b. Hydrogen:  Sometimes hydrogen can behave like a nonmetal and have a 
–1 oxidation number.  It is then named like any other nonmetal, hydride (H-1).

2. Ammonia:  NH3 (g)

3. Hydrogen Peroxide (H2O2)

4. Manganese Dioxide:  MnO2
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