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An acid is a compound that produces hydrogen ions when dissolved in water.  Therefore, the chemical formulas of acids are of the general form HX.  When the compound HCl (hydrogen chloride) dissolves in water to form HCl(aq), it is named as an acid.  How, then, is an acid named?  To illustrate the naming of an acid, consider the following three rules as applied to the acid HX dissolved in water.  Notice that the rules focus on the name of the anion, in particular the suffix of the anion name.  Table 1 summarizes these rules.

1. When the name of the anion (X) ends in –ide, the acid name begins with the prefix hydro.  The ending is –ic and is followed by the word acid.  Therefore, HCl(aq) (X = chloride) is named hydrochloric acid.
H2S(aq) (X = sulfide) is named hydrosulfuric acid.

2. When the anion name ends in –ite, the acid name ends in –ous, followed by the word acid.  Thus H2SO3(aq) (X = sulfite) is named sulfurous acid.
3. When the anion name ends in –ate, the acid name ends in –ic, followed by the word acid.  Thus HNO3(aq) (X = nitrate) is named nitric acid.
These rules can be used in reverse fashion to write the formulas of acids when given their names.  For example, what is the formula of chloric acid?  According to Rule 3, chloric acid (–ic ending) must be a combination of hydrogen ion (H+) and chlorate ion (ClO3–).  The formula of chloric acid is HClO3.  What is the formula of hydrobromic acid?  Following Rule 1, hydrobromic acid (hydro– prefix and –ic suffix) must be a combination of hydrogen ion and bromide ion (Br–).  The formula of hydrobromic acid is HBr.  What is the formula for phosphorus acid.  Using Rule 2, hydrogen ion and phosphite ion (PO33–) must be the components of phosphorous acid.  The formula of phosphorous acid is H3PO3.  (Note:  Do not confuse phosphorous with phosphorus, the element name.)

Table 1
	Naming Acids

	Anion ending
	Example
	Acid name
	Example

	–ide
	Cl–
chloride
	hydro–(stem)–ic acid
	hydrochloric acid

	–ite
	SO32–
sulfite
	(stem)–ous acid
	sulfurous acid

	–ate
	NO3–
nitrate
	(stem)–ic acid
	nitric acid


A base is a compound that produces hydroxide ions when dissolved in water.  Ionic compounds that are bases are named in the same way as any other ionic compound – the name of the cation followed by the name of the anion.  For example, NaOH, a base used in making paper pulp, detergents, and soap, is called sodium hydroxide.  What would you call Ca(OH)2?  You write the formulas for bases by balancing the ionic charges, just as you do for any ionic compound.

Sample Problems
Name these compounds as acids.

a. HClO
b. HCN



c. H3PO4
1. ANALYZE   Plan a problem-solving strategy.
The rules for naming acids can be applied because the formulas of the acids are given.

2. SOLVE   Apply the problem-solving strategy.
a. Use Rule 2.  The anion name (hypochlorite) ends in –ite, so add the suffix –ous to the anion stem, followed by the word acid.  The correct name is hypochlorous acid.

b. Use Rule 1.  The anion name (cyanide) ends in –ide, so this acid name begins with the prefix hydro– and ends with the suffix –ic, followed by the word acid.  The correct name is hydrocyanic acid.

c. Use Rule 3.  The anion name (phosphate) ends in –ate.  So add the suffix –ic to the anion stem (in this case, modified slightly to phosphor), followed by the word acid.  The correct name is phosphoric acid.

3. EVALUATE   Do the results make sense?
The names are consistent with the indicated rules.

Practice Problems
1. Name each acid or base.

a. HF

b. HNO3
c. KOH

d. H2SO4
2. Write formulas for each acid or base.

a. chromic acid

b. iron (II) hydroxide

c. hydriodic acid

d. lithium hydroxide

3. Write the formula for each acid or base.

a. barium hydroxide

b. hydrobromic acid

c. rubidium hydroxide

4. Name each acid and base.

a. HF

b. HClO3
c. H2CO3
d. Al(OH)3
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