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CLASS ActivityActivityCLASS

Symbols for Monatomic Ions
Purpose Students use the periodic 
table for writing symbols for mona-
tomic ions.
Materials Blank photocopy of the peri-
odic table for each pair of students.
Procedure Have students work in 
pairs. Allow them to refer to their text-
books or other resource materials. In 
the element blocks on the blank peri-
odic table, have them write the sym-
bols and names of the cations and 
anions of as many elements as possi-
ble. Have them use their tables to iden-
tify any trends in ionic charges. 
Encourage them to keep their tables 
for reference.

RelateRelate
Divide students into research teams to 
gather data about paint pigments from 
different sources. Possible assign-
ments: (1) Examine the pigments avail-
able at an art-supply store and try to 
tell from the names what they contain. 
(2) Interview an art teacher about the 
pigments that he or she prefers. (3) Use 
the library or Internet to research 
which pigments were available and 
popular during earlier eras; look for 
information about natural sources of 
pigments. (4) Invite a curator or art 
restorer from a local museum to talk 
about using pigments to repair dam-
aged art, authenticate art, or unmask a 
forgery.
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Answers to...
Figure 9.2 cations

Checkpoint nitride ion

Special Needs  
For some students, the charge that results 
when electrons are transferred is counter-
intuitive — additions result in a negative 
charge, subtractions result in a positive 
charge. Give students different-colored disks 

to represent protons and electrons in neutral 
atoms. Remove or add electrons and ask stu-
dents to find the charge of the resulting 
“ion.”
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An older, less useful method for naming these cations uses a root word
with different suffixes at the end of the word. The older, or classical, name
of the element is used to form the root name for the element. For example,
ferrum is Latin for iron, so ferr- is the root name for iron. The suffix -ous is
used to name the cation with the lower of the two ionic charges. The suffix
-ic is used with the higher of the two ionic charges. Using this system, Fe2!

is the ferrous ion, and Fe3! is the ferric ion, as shown in Table 9.2. Notice
that you can usually identify an element from what may be an unfamiliar
classical name by looking for the element’s symbol in the name. Thus fer-
rous (Fe) is iron; cuprous (Cu) is copper; and stannous (Sn) is tin. A major
disadvantage of using classical names for ions is that they do not tell you
the actual charge of the ion. A classical name tells you only that the cation
has either the smaller (-ous) or the larger (-ic) charge of the pair of possible
ions for that element.

A few transition metals have only one ionic charge. The names of these
cations do not have a Roman numeral. These exceptions include silver,
with cations that have a 1! charge (Ag!), as well as cadmium and zinc,
with cations that have a 2! charge (Cd2! and Zn2!). As Figure 9.4 shows,
many transition metal compounds are colored and can be used as pig-
ments. Pigments are compounds having intense colors that can be used to
color other materials. For example, compounds of chromium are pigments
used to make yellow, orange, red, or green paints. Various cadmium com-
pounds range in color from yellow to red and maroon. Prussian blue is an
important pigment composed of the transition element iron combined
with carbon, hydrogen, and nitrogen.

Figure 9.4 Many transition 
metals form brightly colored 
compounds that are used in 
making artists’ paints.

Table 9.2

Symbols and Names of Common Metal Ions with More than One 
Ionic Charge

Symbol Stock name Classical name

Cu! Copper(I) ion Cuprous ion
Cu2! Copper(II) ion Cupric ion
Fe2! Iron(II) ion Ferrous ion
Fe3! Iron(III) ion Ferric ion

*Hg2
2!

*A diatomic elemental ion.

Mercury(I) ion Mercurous ion
Hg2! Mercury(II) ion Mercuric ion
Pb2! Lead(II) ion Plumbous ion
Pb4! Lead(IV) ion Plumbic ion
Sn2! Tin(II) ion Stannous ion
Sn4! Tin(IV) ion Stannic ion
Cr2! Chromium(II) ion Chromous ion
Cr3! Chromium(III) ion Chromic ion
Mn2! Manganese(II) ion Manganous ion
Mn3! Manganese(III) ion Manganic ion
Co2! Cobalt(II) ion Cobaltous ion
Co3! Cobalt(III) ion Cobaltic ion

Differentiated Instruction
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