TABLE 4.3
Formulas and Names of Some
Common Polyatomic lons

Learning the names of the common
polyatomic ions is a memorization
project. There is no shortcut. The
charges and formulas for the various
polyatomic ions cannot be easily
related to the periodic table, as was
the case for many of the monatomic
ions.

The prefix bi- in polyatomic ion
names means hydrogen rather than
the number two.

410 Polyatomic lons

Key Element Present Formula Name of lon
nitrogen NO;5~ nitrate
NO,~ nitrite
NH,* ammonium
N3~ azide
sulfur SO, sulfate
HSO,~ bisulfate or hydrogen sulfate
NeXn sulfite
HSO;~ bisulfite or hydrogen sulfite
S,05% thiosulfate
phosphorus PO~ phosphate
HPO,>~ hydrogen phosphate
H,PO,~ dihydrogen phosphate
PO5*~ phosphite
carbon COy> carbonate
HCO;~ bicarbonate or hydrogen carbonate
C,042" oxalate
C,H;0,™ acetate
CN™ cyanide
chlorine ClOo,~ perchlorate
ClOs~ chlorate
ClO,~ chlorite
ClO~ hypochlorite
hydrogen H;0* hydronium
OH™ hydroxide
metals MnO,~ permanganate
CrO2~ chromate
Cr,0,2~ dichromate

rather than any one atom within the group. Covalent bonding, discussed in Chapter 5,
holds the sulfur and oxygen atoms together.

There are numerous ionic compounds in which the positive or negative ion (some-
times both) is polyatomic. Polyatomic ions are very stable and generally maintain their
identity during chemical reactions.

Note that polyatomic ions are not molecules. They never occur alone as molecules
do. Instead, they are always found associated with ions of opposite charge. Polyatomic
ions are charged pieces of compounds, not compounds. lonic compounds require the
presence of both positive and negative ions and are neutral overall.

Table 4.3 lists the names and formulas of some of the more common polyatomic
ions. The following generalizations concerning polyatomic ion names and charges emerge
from consideration of the ions listed in Table 4.3.

1. Most of the polyatomic ions have a negative charge, which can vary from —1 to —3.
Only two positive ions are listed in the table: NH,* (ammonium) and H;O* (hydronium).

2. Two of the negatively charged polyatomic ions, OH™ (hydroxide) and CN™ (cyanide),
have names ending in -ide, and the rest of them have names ending in either -ate or -ife.

3. A number of -ate, -ite pairs of ions exist, as in SO,>~ (sulfate) and SO5>~ (sulfite).
The -ate ion always has one more oxygen atom than the -ite ion. Both the -ate and -ite
ions of a pair carry the same charge.

4. A number of pairs of ions exist wherein one member of the pair differs from the
other by having a hydrogen atom present, as in CO;>~ (carbonate) and HCO;~ (hy-
drogen carbonate or bicarbonate). In such pairs, the charge on the ion that contains
hydrogen is always 1 less than that on the other ion.
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