NAMING IONIC COMPOUNDS

Learning Outcomes
e | can write the name of ionic compounds when given the formula.
e | can write the formula of an ionic compound when given the name.

lonic Compounds
e lonic compounds are formed when a metal and non-metal ions combine to form a single molecule

Naming Simple lonic Compounds (one metal and one non-metal, both have only one charge).
Rules: using potassium (K) and bromine (Br) in an ionic compound.
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e Example: lithium and iodine = lithium iodide

sodium and oxygen = sodium oxide

Practice Problems 1

la. LisN = lithium nitride
b. MgBr, 2 magnesium bromide
c. Ag,0 > silver oxude
d. RbF - rubidium fluoride
e. Agl = silver iodide

Writing Formulas for Simple lonic Compounds
e Steps:
1. Identify each ion and its charge
2. Determine the ratio of cations (+ ions) to anions (- ions) so that positives and negatives are
balanced (sum to zero).
e Example: calcium oxide Ca%*+ 0% - Ca0
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e Example: calcium fluoride Ca* +F = CaF;
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Note that by swapping the_ ion charge for the quantity of the other ion, the quantity number is found -
called the “criss-cross” method; n@need to@uce the subscript number afterwards.
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Practice Problems 2
la. Na*+Br=> A/A 6(‘ 2a. Strontium nitride =

2 3

St N = Sopk
b, Zn?+1 S ZhI_: b. Lithium oxide =2 [_;”_., Og— L‘.ZO

c. Kr+s¥> K28 Silver sulphide = ﬁ;” + Sg' A SS

d. AP+t > A1,S, Barium phosphide > '@, 2, P o %“3%

o Ca¥*+0% > an e. Sodium nitride > /\/k'+*/\/3-4 A/&'s/\/
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Multivalent Metals in lonic Compounds (metal has more than one ion charge)

e Q:How do | name an ionic compound if the metal is multivalent (i.e., has more than one charge)?
e A:Use aroman numeral in brackets to indicate the charge on the metal.

e Roman Numerals used are:
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e Name Examples:

titanium (1) oxide

iron (I1) nitride




Name formula to compound formula:
When given the name of the compound, use the Roman numeral as the ion charge when determining
the compound formula.
e Example: nickel (Ill) iodide
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Ni s or NiT,

o  When given the formula and you need to determine the written name, you must use the formula to
determine the charge of the metal ion.
e You can use the charge of the non-metal to determine which charge to use of the
multivalent metal.

* SnS “S” has a charge of 2-, so the charge of
S 2+ + 5‘2‘ tin must be 2+ to be equivalent since
n there is only one of each atom.
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e If the number of atoms for each element in the formula are not the same, reverse the criss-
cross method to determine the ion charge of the metal
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Practice Problems 3
1a. Cop‘p*er 1) nitr‘lgd'e > QU-B‘ T la. Fe,03~> f:ef* + Q" = Yeon @\oxio(e,
b. 131 (1) phosBhide >  Ce 5P, b. P> PLEF " o lead @0) Hoprale
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Polyatomic lons (one of the ions is made up of two or more elements)
e A polyatomicion is an ion made up of more than one type of atom joined by a covalent bond
e Most polyatomic ions act as non-metal ions
e Example: COs* carbonate
PO,* phosphate
NHs*  ammonium
e When naming ionic compounds that contain a polyatomic atom, use the name given in the data
booklet. Do not change the name given on the polyatomic ion sheet.
e Example: KCIO; = Pg\uss}ww Q,L\(Dr‘;

NHF = 5 O wor~ide

e When writing the formula for a compound containing a polyatomic ion, use the ion charge given on
the polyatomic ion sheet and follow the criss-cross method.

e Example: sodium sulphate = /\/O»H' + SOL/- = /\/&230‘/

calcium chromate = Qof* + Qr‘o‘/l— = Q,a_ C~ O(/
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cobalt (Ill) nitrite = Qog+ + /\/02" = QO (/\/0233’
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Practice Problems 4 " -
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la. KCH3COO > Pd“kss/u.m a.,c,u'-c:l'b 2a. Potaslsium permanganate 2> ’QMA OL/
Ca(CHsC00), > Qplcju-m acetede . SOdilIJT‘n chro?%gte > '\Ia 2 C~Oy
|-
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d.  (NH4)sPOs > O 00 ™ P\'\ostalx&:"e/ f. Lé%-a (1) perchlIBrate > (P\_-, (CJOV)z
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