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MASTERING CHEMICAL
NOMENCLATURE: A GUIDE TO
MIXED IONIC COVALENT
COMPOUND NAMING
WORKSHEETS

Chemistry can often feel like learning a
new language, and nowhere is this more
true than in the world of chemical
nomenclature. For students moving from
the basics of atomic structure into the
complexities of chemical bonding, one of
the most challenging hurdles is learning
to name compounds correctly. This is
where a mixed ionic covalent
compound naming worksheet
becomes an indispensable tool. Whether
you are a high school student grappling
with your first chemistry exam or a
homeschool educator looking for
effective resources, understanding how
to navigate the rules for naming both
ionic and covalent compounds is a
foundational skill. This article will explore
the intricacies of chemical naming,
explain how these specialized
worksheets work, and provide you with a
clear path toward mastery.

The ability to correctly identify and name
a compound based on its formula is not
just about memorization—it is about
understanding the underlying principles
of chemical bonding. A well-designed
naming worksheet forces you to
distinguish between the two primary

types of chemical bonds: ionic and
covalent. By working through a mixed
ionic covalent compound naming
worksheet, you train your brain to
recognize the subtle cues in a chemical
formula that tell you which set of naming
rules to apply. This process builds
confidence and fluency in the language
of chemistry, making more advanced
topics like reaction prediction and
stoichiometry much more accessible.

Understanding
the Core
Difference: lonic
vs. Covalent
Bonds

Before diving into a naming worksheet, it
is essential to understand why we have
two different naming systems in the first
place. The type of bond that forms
between atoms dictates the physical
properties of the compound and,
consequently, how we name it.

lonic Compounds are formed when one
or more electrons are transferred from a
metal to a nonmetal. This transfer
creates charged particles called ions.
The metal becomes a positively charged
cation, and the nonmetal becomes a
negatively charged anion. The
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electrostatic attraction between these
opposite charges forms the ionic bond.
These compounds typically exist as
crystalline solids at room temperature
and have high melting points. Common
examples include table salt (NaCl),
calcium chloride (CaClz2), and sodium
hydroxide (NaOH). When you see a
formula containing a metal (from the left
side of the periodic table) and a
nonmetal, or a polyatomic ion, you are
likely looking at an ionic compound.

Covalent Compounds, in contrast, are
formed when two or more nonmetals
share electrons to achieve a stable
electron  configuration. Instead of
transferring electrons, the atoms pool
their valence electrons in shared bonds.
These compounds can be gases, liquids,
or low-melting-point solids. They are
often referred to as molecular
compounds. Common examples include
water (H20), carbon dioxide (CO2), and
methane (CHa4). If a formula consists
entirely of nonmetals (elements found
on the right side of the periodic table),
you are dealing with a covalent
compound. The key to success with a
mixed ionic covalent compound
naming worksheet is instantly
recognizing which category a formula
falls into.

Why Mixed
Naming Is a
Common
Challenge for

Students

Many students can successfully name
ionic compounds in isolation. They can
also name covalent compounds when
presented separately. The real difficulty
arises when these two types are mixed
together on a single worksheet. The
cognitive load increases because you
must constantly switch between two
different mental rule sets. An ionic
compound naming worksheet for pure
ionic compounds follows one strict
protocol, while a covalent naming
worksheet uses a completely different
system involving Greek prefixes.

A mixed ionic covalent compound
naming worksheet is specifically
designed to break this cycle of
confusion. By presenting compounds in a
random order, it forces you to stop and
analyze each formula actively. You
cannot simply rely on rote memory; you
must apply a decision-making process. Is
there a metal present? Is there a
polyatomic ion? Or is it all nonmetals?
This constant analysis is what solidifies
the knowledge in your long-term
memory. It moves you from simply
"knowing the rules" to "knowing when to
apply which rule."

The Essential
Rules for Naming
lonic Compounds

When you encounter a formula on your
mixed ionic covalent compound
naming worksheet, the first thing you
must determine is if it is ionic. Here are
the rules you will need to apply.
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BINARY lONIC COMPOUNDS (METAL
+ NONMETAL)

These are the simplest ionic compounds.
The naming process is straightforward:

e Step 1: Name the metal (cation)
first. The metal keeps its
elemental name. For example, Na
is sodium, Ca is calcium, and Al is
aluminum.

e Step 2: Name the nonmetal
(anion) second, but change its
ending to "-ide". For example,
chlorine becomes chloride, oxygen
becomes oxide, and sulfur
becomes sulfide.

e Example: NaCl is Sodium
Chloride. MgO is Magnesium
Oxide.

For metals that can form multiple
positive charges (transition metals like
iron, copper, and lead), you must include
a Roman numeral in parentheses to
indicate the charge of the metal ion.

e Step 1: Determine the charge of
the metal ion based on the charge
of the nonmetal.

e Step 2: Write the metal name
followed by the Roman numeral in
parentheses.

e Example: FeCls is Iron (lIl)
Chloride, while FeClz is Iron (ll)
Chloride. CuO is Copper (Il) Oxide,
while Cu20 is Copper (I) Oxide.

loNic COMPOUNDS WITH
PoLyAaTomMiIC IONS

Polyatomic ions are groups of atoms that
carry a net electrical charge and act as a
single unit in an ionic compound. A
mixed ionic covalent compound
naming worksheet will almost
certainly include these.

e Step 1: Name the cation (metal or
positive polyatomic ion) first.

e Step 2: Name the anion
(polyatomic ion or nonmetal)
second. Most polyatomic ions end
in "-ate" or "-ite". You must learn
the common ones, such as nitrate
(NOs-), sulfate (S04%-), phosphate
(PO43-), carbonate (COs%-), and
ammonium (NHa*).

e Example: NaOH is Sodium
Hydroxide. CaCOs is Calcium
Carbonate. NH4Cl is Ammonium
Chloride. (Notice that ammonium
contains a metal-like cation but is
actually a polyatomic ion of
nonmetals!)

The Essential
Rules for Naming
Covalent
Compounds

When your mixed ionic covalent
compound naming worksheet
presents a formula composed only of
nonmetals, you switch to the covalent
naming system. This system is distinct
because it uses Greek prefixes to specify
the exact number of each atom in the
molecule.

BINARY COVALENT COMPOUNDS
(Two NONMETALS)

The rules here are systematic:

e Step 1: Name the first element in
the formula using its elemental
name. If there is more than one
atom of this element, use a prefix
to indicate the number. However,



the prefix "mono-" is never used
for the first element. For example,
CO is carbon monoxide, not
monocarbon monoxide.

e Step 2: Name the second
element, changing its ending to "-
ide", and always use a prefix to
indicate the number of atoms
present.

Here are the common Greek
prefixes you must memorize:

1. 1 = mono-

2. 2 =di-

3. 3 =tri-

4. 4 = tetra-

5. 5 = penta-

6. 6 = hexa-

7. 7 = hepta-

8. 8 = octa-

9. 9 = nona-
10. 10 = deca-

Examples:

COz2 is Carbon Dioxide.

e N204 is Dinitrogen Tetroxide.
PCls is Phosphorus Trichloride.
SFs is Sulfur Hexafluoride.

Note that when the prefix ends in a
vowel and the element name begins with
a vowel (like "oxide"), the final vowel of
the prefix is often dropped for easier
pronunciation. For example, N204 is
dinitrogen tetroxide (not tetraoxide), and
CO is carbon monoxide (not monooxide).

How to
Effectively Use a

Mixed lonic
Covalent
Compound
Naming
Worksheet

Simply having a mixed ionic covalent
compound naming worksheet is not
enough; you must use it strategically to
maximize learning. Here is a step-by-
step approach to working through such a
worksheet effectively.

1. Scan the Formula First: Before you
even think about naming, look at the
elements present. Ask yourself: Are
there any metals? If yes, it is likely ionic
unless the metal is part of a polyatomic
cation like ammonium, which acts like a
metal. If there are only nonmetals, it is
covalent. This initial classification is the
most critical step.

2. Check for Polyatomic lons: Look
for recognizable clusters of atoms that
are common polyatomic ions. If you see
a group like NOs, SO4, COs, or PO4, you
are almost certainly dealing with an ionic
compound, even if the formula contains
only nonmetals (like NH4NOs). This is a
common trick on a mixed ionic

covalent compound naming
worksheet designed to test your
awareness.

3. Apply the Correct Rule Set: Once
you have classified the compound, apply
the rules systematically. For ionic
compounds, focus on charges and
Roman numerals. For covalent
compounds, focus on counting atoms
and applying prefixes.
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4. Write and Review: Write the name
down, then immediately check it against
the formula. Does the name accurately
reflect the number of each atom? Does
the charge balance for ionic compounds?
This active recall process significantly
strengthens your memory.

Common Pitfalls
to Avoid on Your
Naming
Worksheet

Even with a clear understanding of the
rules, certain mistakes are common
when using a mixed ionic covalent
compound naming worksheet. Being
aware of these will help you avoid them.

» Using Prefixes for lonic
Compounds: This is the most
frequent error. lonic compounds
do not use Greek prefixes. You
never say "sodium dichloride" for
NaCl; you simply say "sodium
chloride." The formula of an ionic
compound tells you the ratio of
ions based on charge balance, not
by using prefixes.

e Forgetting Roman Numerals
for Transition Metals: When you
see a transition metal like iron
(Fe), copper (Cu), or lead (Pb), you
must determine its charge. Failing
to include the Roman numeral is a
common mistake. For example,
FeO is Iron (ll) Oxide, not Iron

Oxide.

e Assuming All Compounds with
Nonmetals Are Covalent:
Remember ammonium (NH4*). A
compound like NH4Cl contains only
nonmetals but is ionic because it
contains the ammonium ion. Your
mixed ionic covalent
compound naming worksheet
will likely include such examples to
test your understanding.

e Misapplying the "-ide" Ending:
For ionic compounds, you change
the nonmetal ending to "-ide". For
covalent compounds, you also
change the second element to "-
ide". The distinction is the use of
prefixes. Just because you see an
"-ide" ending does not mean the
compound is ionic.

Sample Problems
from a Mixed
lonic Covalent
Compound
Naming
Worksheet

Let us walk through a few sample
problems that might appear on a typical
worksheet. This will help you see the
decision-making process in action.

Problem 1: Name the compound Cu2S.
Analysis: Cu



