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Polyatomic Ions
DiscussDiscuss
Write the following formulas on the 
board: NaOH, H2SO4, NH4NO3, Na2CO3. 
Ask students what these compounds 
have in common. (Students may note 
that they all contain oxygen.) Tell stu-
dents that this is an important obser-
vation, then explain that all of these 
compounds contain ions that are 
made up of more than one type of 
atom. In ions such as these, oxygen is 
almost always present.

Use VisualsUse Visuals
Table 9.3 Call attention to how the 
table is divided into sections according 
to charge. More than half of the ions 
have a charge of 1–. Only two ions 
have charges of 3–, and both of these 
contain the phosphorus atom. The 
ammonium ion is the only common 
polyatomic ion with a 1+ charge, and it 
does not contain oxygen. The remain-
ing ions have charges of 2–. Have stu-
dents pick out the –ate l -ite pairs and 
write their formulas on the board. Have 
students note that the members of 
each pair have the same charge. It is 
not the charge but the number of oxy-
gen atoms in the members of an 
-ate/-ite  pair that determines the end-
ings of the names.

DiscussDiscuss
Write on the board the names and for-
mulas of at least ten different poly-
atomic ions. Purposely mismatch the 
names so that they do not appear with 
the correct formulas. Challenge stu-
dents to see how quickly they can rear-
range the names and formulas so that 
they are paired correctly.

L2

L1

L2

Answers to...
Figure 9.5 The ammonium ion is a 
cation and does not contain oxygen.

Checkpoint HSO3
–

English Learners  
Have students prepare flash cards with the 
name of a polyatomic ion on one side and 
its formula on the other side. Pairs of stu-
dents can use the flash cards to quiz each 
other on the names and formulas of these 
ions. Set aside a few minutes at the begin-
ning or end of several class periods for this 
activity.

L2 Two Kinds of Bonding 
When an ionic compound forms between a 
metal ion and a polyatomic ion, the resulting 
compound contains both ionic bonds and 
covalent bonds. The atoms in all polyatomic 
ions are held together by covalent bonds.

Facts and FiguresDifferentiated Instruction
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Polyatomic Ions
Some ions, called polyatomic ions, are composed of more than one atom.
The sulfate anion consists of one sulfur atom and four oxygen atoms. These
five atoms together comprise a single anion with an overall 2! charge. The
formula is written SO4

2!. Polyatomic ions, such as the sulfate ion, are tightly
bound groups of atoms that behave as a unit and carry a charge. You can
see the structures of four common polyatomic ions in Figure 9.5.

The names and formulas of some common polyatomic ions are shown
in Table 9.3 grouped according to their charges. The names of most
polyatomic anions end in -ite or -ate. For example, notice the endings of
the names of the hypochlorite ion (ClO!) and the hydrogen carbonate ion
(HCO3

!). Also notice that three important ions have different endings. The
positively charged ammonium cation (NH4

") ends in -ium, and the cya-
nide ion (CN!) and the hydroxide ion (OH!) end in -ide. Use Table 9.3 as a
reference until you have memorized its contents.

Sometimes the same two or three elements combine in different ratios
to form different polyatomic ions. You can see examples in Table 9.3. Look
for pairs of ions for which there is both an -ite and an -ate ending, for exam-
ple, sulfite and sulfate. In the list below, examine the charge on each ion in
the pair. Note the number of oxygen atoms and the endings on each name.
You should be able to discern a pattern in the naming convention.

The charge on each polyatomic ion in a given pair is the same. The -ite
ending indicates one less oxygen atom than the -ate ending. However, the
ending does not tell you the actual number of oxygen atoms in the ion. For
example, the nitrite ion has two oxygen atoms and the sulfite ion has three
oxygen atoms. All anions with names ending in -ite or -ate contain oxygen.

Checkpoint What is the formula for the hydrogen sulfite polyatomic ion?

-ite -ate
SO3

2!, sulfite SO4
2!, sulfate

NO2
!, nitrite NO3

!, nitrate
ClO2

!, chlorite ClO3
!, chlorate

Formula Name

Charge # 1!

H2PO4
! Dihydrogen

phosphate
C2H3O2

! Acetate
HSO3

! Hydrogen sulfite
HSO4

! Hydrogen sulfate
HCO3

! Hydrogen carbonate
NO2

! Nitrite
NO3

! Nitrate
CN! Cyanide
OH! Hydroxide
MnO4

! Permanganate
ClO! Hypochlorite
ClO2

! Chlorite
ClO3

! Chlorate
ClO4

! Perchlorate
Charge # 2!

HPO4
2! Hydrogen phosphate

C2O4
2! Oxalate

SO3
2! Sulfite

SO4
2! Sulfate

CO3
2! Carbonate

CrO4
2! Chromate

Cr2O7
2! Dichromate

SiO3
2! Silicate

Charge # 3!

PO3
3! Phosphite

PO4
3! Phosphate

Charge # 1"

NH4
" Ammonium

Figure 9.5 These molecular 
models show the arrangement of 
atoms in four common 
polyatomic ions. Interpreting 
Diagrams How does the 
ammonium ion differ from the 
other three?Nitrate ion

(NO3
!)

Sulfate ion
(SO4

2!)
Phosphate ion

(PO4
3!)

Ammonium ion
(NH4

")

Table 9.3

Common Polyatomic Ions
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