Focus Questions Sections 4.1-4.3

Why is a system for naming compounds necessary?
How can you tell if a substance is a binary compound?
How are the anions in all types of binary compounds similar?

How are the cations different in each type of binary compound?
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Use Figure 4.1 to name the following compounds:
a. KBr d. Cubr
b. SnF, e. Mgl
CL K20 f. I)C:]:;

¢ Z 8 Naming Compounds That Contain

Polyatomic Ions

Objective: To learn the names of conmon polyatoniic ions and how to use

them in naming compounds. e

o o “ y
Alype of ionic compound that we have not yet considered is exemplified .~ B

by ammonium nitrate, NH,NOy, which contains the polyatomic ions z}

CHEMISTRY NH,; " and NO;3 ™. As their name suggests, polyatomic ions are charged enti- !fi
lonic compounds containing ties composed of several atoms bound together. Polyatomic ions are assigned i
polyatomic ions are not Binary special names that you must memorize to name the compounds containing i
gompounds, bcause they con- them. The most important polyatomic ions and their names are listed in !

tain more than two elements. Table 4.4

Note in Table 4.4 that several series of polyatomic anions exist that con-
tain an atom of a given element and different numbers of oxygen atoms.
These anions are called oxyanions. When there are two members in such a
scries, the name of the one with the smaller number of oxygen atoms ends

CHEMISTRY

The names and charges of
palyatomic ions must be

lon Name

memorized. They are an impor- N,H“.h e sammonium; CO5*" Sl
tant part of the vocabulary of o NOa nitrite HCO,™ hydrogen carbonate
chemistry. NO5 ™ nitrate : (bicarbonate is a widely
Flofcatie sulfite used common name)
SOA:_" - sulfate GClD hypOCh'Ul’itE
HSO, - hydrogen sulfate Bl pilorite
(bisulfate is a widely ClOs™ chiorate
s used common name) ClOs~ perchlorate
Okliatis hydroxide CaH30," acetate
CN ; cyanide MnO;~ permanganate
PO phosphate Gralyss dichromate
HPO42~ * hydrogen phosphate Cros%: chromate
H,PO, "~ dihydrogen phosphate 0% peroxide
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CHEMISTRY

" Except for hydroxide, peroxide,

and cyanide, the names of poly-
atomic ions do not have an -ide
ending.

CHEMISTRY

Certain transition metals form -
only one ion. Common exam-
ples are zinc (forms only Zn*™)
and silver (forms only Ag™). For
these cases the Roman numeral
is omitted from the name.

Example 4.7

in -ite, and the name of the one with the larger number ends in -ate. For ex-
ample, SO3* is sulfite and SO, is sulfate. When more than two oxyanions
make up a series, hypo- (less than) and per- (more than) are used as prefixes
to name the members of the series with the fewest and the most oxygen
atoms, respectively. The best example involves the oxyanions containing
chlorine:

ClO” hypochlorite
ClO, chlorite
ClO;, chlorate
ClO, perchlorate

Naming ionic compounds that contain polyatomic ions is very similar to
naming binary ionic compounds. For example, the compound NaOH is called
sodium hydroxide, because it contains the Na* (sodium) cation and the OH
(hydroxide) anion. To name these compounds, vou must learn to recognize the
common polyatomic ions. That is, you must learn the composition and charge of
cach of the ions in Table 4.4. Then when you see the formula NH,CoH L0,
you should immediately recognize its two “parts”:

e
NH, \\(;:zu;‘a—}

The correct name is ammonium acelate,

When a metal is present that forms more than one cation, a Roman nu-
meral is required to specify the cation charge, just as in naming Type II bi-
nary ionic compounds. For example, the compound FeSO, is called iron(ll)
sulfate, because it contains Fe?™ (to balance the 2 charge on $O,* ). Note
that to determine the charge on the iron cation, vou must know that sulfate
has a 2 charge.

Naming Compounds That Contain Polyatomic Ions
Give the systematic name of each of the following compounds.

C. I:Q(l\:();g};; c. Na;_SO;s
d. Mn(OH),

a. Na,SO,
b. K“z[)();

4.4

Eolution
Compoud Tons Present fon Names Compound Name

a. Na,S0, two Na™ sodium sodium sulfate
50,2 sulfate

b. KH,lO, K" potassium potassium
H,P0, dihydrogen dihydrogen

phosphate phosphate

c. Fe(NO,y), Fet’ iron(I11) iron(l1) nitrate

three NO;4 nitrate

{continued)
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(continued)

d. Mn(OH), Mn?! manganese(ll) manganese(ll)
two OH hydroxide hydroxide

e. Na,SO, two Na* sodium sodium sulfite
SO4* sulfite

Self-Check Exercise 4.6

Name each of the following compounds,
a. Ca(OH),
b. Na, PO,
c. KMnO,
d. (NH,).Cr,0,
e. Co(ClOy),
f. KClO4
g. Cu(NO,),

Example 4.7 illustrates that when more than one polvatomic ion appears in
a chemical formula, parentheses are used to enclose the ion and a subscript
is written after the closing parenthesis. Other examples are (NH,;)-50, and
Fesy(PO,),.

In naming chemical compounds, use the strategy summarized in Figure
4.2, 1If the compound being considered is binary, use the procedure summa-
rized in Figure 4.1. If the compound has more than two clements, ask vour-
self whether it has any polyatomic ions. Use Table 4.4 to help you recognize
these ions until you have committed them to memory. If a polyatomic ion
is present, name the compound using proceclures very similar to those for i
naming binary ionic compounds.

- Binary compound?

i

— - No ey ————-
‘This is a compound Name the compound
for which naming using procedures similar
- procedures have not yet to those for naming
- been considered. binary ionic compounds.

Figure 4.2
Overall strategy for naming chemical compounds.
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Summary of Naming Binary Compounds and
Compounds That Contain Polyatomic lons

Name the following compounds.

da. NﬂgCOj d. [’(~l; C. (‘ll()()|
b. FeBry c. CsClO,
Solution
Compound Name Conumnents

a. NaECO;;_ - sodium carbonate Contains 2Na™ and CO4*~

b. FeBry iron(ll) bromide Contains Fe*" and 3Br~

c.. CsClO, cesium perchlorate Contains Cs™ and ClO,~
d. PCly phosphorus trichloride Type HI binary compound
; (both I and Cl are non-

metals).

e. CuSO, copper(ll) sulfate Contains Cu*" and SO,*

: Seif-Check Exercise 4.7

a. NaHCQ;
b. BaSO,

CHEMICAL IMPACT
Talking

tis well known that animals communicate by re-
leasing chemicals that others of the same species
receive and “understand.” For example, ants use
chemicals to signal news about food supphes and
,danger from predators, and honeybees ‘recog-
nize” other bees
from the same hive
by their chemical
~ signals. Now scien-
tists at Yale Univer-
sity have shown that

ical signals to one
another.

The experiment
invalved two groups
of tadpoles of red-
legged frogs. They
were placed in an

A California réd-legged
frog tadpole.

~ tadpoles send chem-

4.4 Naming Compounds Thal Conlain Polyatomic lons

Name the following compounds.

c. CsClO, €,
d. Brls f.

NaBr
KOCI

8. VAR ;(P().i)_'l_

Tadpoles

aquarium partitioned by a screen that allowed wa-
ter to flow but blocked communications by sight and
sound. When a wooden heron {a bird that preys on
tadpoles) threatened the tadpoles in the one com-
partment, those on the other side moved away from
the partition and ducked under a shelter. The re-
searchers concluded that the frightened tadpoles
signaled their fear to the tadpoles in other com-
partment by releasing a chemical signal that flowed
to the other side in the water.

Other water-dwelling animals such as crayfish,
hermit crabs, and a fish called the lowa darter also
have been observed to send chemical danger sig-
nals when they are threatened. Scientists think that
the chemical used to send the signal is the ammo-
nium fon, NH,". Researchers are now trying to find
out whether all aquatic species have a common
chemical “language” to signal one another, just as
ants and bees do.
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