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MASTERING
CHEMICAL
NOTATION: A
GUIDE TO WRITING
FORMULAS FOR
IONIC COMPOUNDS
WORKSHEET

Chemistry  can  often
feel like learning a new
language.  Instead  of
letters and words, you
a r e  d e a l i n g  w i t h
symbols, numbers, and
charges.  One  of  the
most  fundamental
skills  in  this  language
i s  t h e  a b i l i t y  t o

correctly  represent
substances  through
chemical formulas. For
many  students,  this
journey  begins  with  a
Writing  Formulas
For Ionic Compounds
Worksheet.  These
practice  tools  are  not
j u s t  a b o u t
memorization; they are
about building a deep,
intuitive understanding
of  how  atoms  come
together  to  form  the
stable compounds that
make  up  our  world.
Whether  you  are  a
student  preparing  for
an  exam,  a  educator
designing lesson plans,
or  a  curious  learner,

https://everybodystreet.com/


2

2 Writing Formulas For Ionic
Compounds Worksheet

2025-04-29

mastering this skill is a
critical  step  toward
fluency  in  chemistry.
Ionic  compounds  are
everywhere—from  the
table  salt  (NaCl)  you
sprinkle  on  your  food
t o  t h e  c a l c i u m
carbonate  (CaCO₃)  in
eggshells  and  chalk.
Understanding  how  to
write their  formulas is
essential for predicting
the i r  p rope r t i e s ,
naming them correctly,
and  communicating
effectively  in  a
scientific  context.  A
well-designed  Writing
Formulas  For  Ionic
C o m p o u n d s
Worksheet  breaks
down  this  complex
p r o c e s s  i n t o
manageable  steps,
reinforcing  the  rules
that  govern  chemical
combinat ion.  This
article  will  guide  you
through  the  entire
process, providing you
with  the  knowledge

and strategies needed
to  tackle  any  ionic
f o r m u l a  w i t h
confidence.

UNDERSTANDING
THE BUILDING
BLOCKS: IONS AND
IONIC BONDING

Before you can write a
formula,  you  must
understand  what  an
ion  i s .  An  a tom  i s
electrically  neutral
because  i t  has  an
e q u a l  n u m b e r  o f
protons  (positive)  and
electrons  (negative).
However,  atoms strive
for  stabil ity,  often
achieving  it  by  losing
or  gaining  electrons.
When an atom loses or
gains  electrons,  i t
becomes  a  charged
particle  called  an  ion.

Cations
(Positive Ions):
These are
formed when an
atom loses one
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or more
electrons. Metals
typically form
cations. For
example, sodium
(Na) loses one
electron to
become Na⁺, and
calcium (Ca)
loses two
electrons to
become Ca²⁺.
Anions
(Negative
Ions): These are
formed when an
atom gains one
or more
electrons. Non-
metals typically
form anions. For
example,
chlorine (Cl)
gains one
electron to
become Cl⁻, and
oxygen (O) gains
two electrons to
become O²⁻.

Ionic  bonding  occurs
when a cation and an
anion are held together

b y  t h e  s t r o n g
electrostatic  attraction
between their opposite
charges.  The  resulting
c o m p o u n d  i s
electrically  neutral
overall.  This  principle
of  charge  balance  is
t h e  s i n g l e  m o s t
important rule you will
apply when working on
a  Writing  Formulas
For Ionic Compounds
Worksheet.  The  total
positive  charge  must
always equal the total
negative charge.

The
Charge
on a
Common
Ion
A key part  of  using a
Writing  Formulas
For Ionic Compounds
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Worksheet is knowing
t h e  c h a r g e s  o f
common ions. Many of
these  charges  are
predictable  based  on
an  element's  position
on the periodic table.

Main Group
Metals (Groups
1, 2, and 13):
Group 1 forms
+1 cations (e.g.,
Na⁺, K⁺). Group 2
forms +2 cations
(e.g., Mg²⁺,
Ca²⁺). Group 13
forms +3 cations
(e.g., Al³⁺).
Non-Metals
(Groups 15, 16,
and 17): Group
15 often forms -3
anions (e.g.,
N³⁻). Group 16
forms -2 anions
(e.g., O²⁻, S²⁻).
Group 17 forms
-1 anions (e.g.,
F⁻, Cl⁻).
Transition
Metals: These
can often form

multiple positive
charges (e.g.,
Iron can be Fe²⁺
or Fe³⁺; Copper
can be Cu⁺ or
Cu²⁺). This is
where Roman
numerals in
names become
important (e.g.,
Iron(II) vs.
Iron(III)).

THE ESSENTIAL
TOOL: THE CRISS-
CROSS METHOD

N o w  t h a t  y o u
understand  ions  and
their charges, you are
ready to learn the most
practical  technique for
formula  writing.  The
criss-cross method is a
f a s t ,  v i s u a l ,  a n d
reliable way to ensure
that the charges in an
i o n i c  c o m p o u n d
balance  out  to  zero.
This  is  the  core  skill
tha t  any  Writ ing
Formulas  For  Ionic
C o m p o u n d s
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W o r k s h e e t  i s
designed  to  dri l l .

Step-by-
Step
Guide to
the Criss-
Cross
Method
Let's walk through the
process using a classic
example:  writing  the
formula  for  aluminum
oxide.  Aluminum  is
Al³⁺, and oxygen is O²⁻.

Write the1.
symbols and
charges side
by side: Al³⁺
O²⁻. Write the
cation first and
the anion
second.
Cross the2.

charges
(ignoring the +
and - signs)
down to
become
subscripts: The
superscript 3
from aluminum
becomes the
subscript for
oxygen. The
superscript 2
from oxygen
becomes the
subscript for
aluminum. This
gives you: Al₂ O₃.
Write the3.
formula based
on the
subscripts:
Al₂O₃. Check your
work: 2 Al atoms
(each +3) give
+6 total charge.
3 O atoms (each
-2) give -6 total
charge. +6 + (-6)
= 0. The charges
balance!

Le t ' s  t r y  ano the r
example:  Calc ium
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Chloride.  Calcium  is
Ca²⁺,  and  Chlorine  is
Cl⁻.

Write the1.
symbols and
charges: Ca²⁺
Cl⁻
Cross the2.
charges: The 2
from calcium
becomes the
subscript for
chlorine. The 1
from chlorine
becomes the
subscript for
calcium. This
gives Ca₁ Cl₂. In
chemistry, we do
not write the
subscript "1".
Final formula:3.
CaCl₂

M o s t  W r i t i n g
Formulas  For  Ionic
C o m p o u n d s
Worksheet  exercises
will  follow  this  exact
p a t t e r n .  A l w a y s
remember  that  the
goal  is  to  achieve  a

neutral overall charge.

Simplifyin
g the
Subscript
s
Sometimes,  the  criss-
cross method will give
you a pair of subscripts
that  share  a  common
factor.  For  example,
consider  Magnesium
and Oxygen. Mg²⁺ and
O²⁻.

Write and1.
cross: Mg²⁺ O²⁻
gives Mg₂ O₂.
Simplify: The2.
formula Mg₂O₂ is
technically
correct in terms
of charge
balance, but it is
not in its
simplest form.
Ionic compounds
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are always
written in their
simplest whole-
number ratio.
Therefore, you
must divide both
subscripts by the
greatest
common factor,
which is 2.
Final formula:3.
MgO (Magnesium
Oxide).

A  g o o d  W r i t i n g
Formulas  For  Ionic
C o m p o u n d s
W o r k s h e e t  w i l l
include  questions  that
require  simplification
to ensure you are not
just  mechanica l ly
crossing  charges  but
also  applying  the  rule
of empirical formulas.

DEALING WITH
POLYATOMIC IONS

T h e  r e a l
challenge—and  the
r e a l  t e s t  o f
understanding—comes

when  you  introduce
polyatomic  ions.  A
polyatomic  ion  is  a
group  of  atoms  that
carr ies  an  overa l l
charge  and  acts  as  a
s i n g l e  u n i t  i n  a
compound.  Common
examples  include  the
sulfate ion (SO₄²⁻), the
nitrate ion (NO₃⁻), and
the  ammonium  ion
(NH₄⁺).
When writing formulas
with  polyatomic  ions,
the  procedure  is  very
similar  to  the  criss-
cross method, but with
one  crucial  difference.
If you need more than
one  of  a  polyatomic
ion, you must place the
e n t i r e  i o n  i n
parentheses  before
adding  the  subscript.

Example:
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Calcium
Nitrate
Calcium  is  Ca²⁺,  and
the nitrate ion is NO₃⁻.

Write: Ca²⁺ NO₃⁻1.
Criss-cross: The2.
2 from calcium
becomes the
subscript for
nitrate. The 1
from nitrate
becomes the
subscript for
calcium. This
gives Ca₁ (NO₃)₂.
Final formula:3.
Ca(NO₃)₂. The
parentheses are
essential
because they
indicate that
there are two
complete nitrate
ions, for a total
of 2 Nitrogen and
6 Oxygen atoms.
Without the
parentheses,

CaNO₃₂ would be
incorrect and
meaningless.

Example:
Ammoniu
m
Phosphat
e
Ammonium  is  NH₄⁺,
and  phospha te  i s
PO₄³⁻.

Write: NH₄⁺1.
PO₄³⁻
Criss-cross: The2.
3 from
phosphate
becomes the
subscript for
ammonium. The
1 from
ammonium
becomes the
subscript for
phosphate. This
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gives (NH₄)₃ PO₄.
Final formula:3.
(NH₄)₃PO₄. Notice
that the
subscript "1" for
the phosphate
ion is omitted. A
thorough
Writing
Formulas For
Ionic
Compounds
Worksheet will
dedicate several
sections to these
tricky polyatomic
combinations.

COMMON
MISTAKES AND
HOW A
WORKSHEET
HELPS YOU AVOID
THEM

Even  w i th  a  c l ea r
method,  s tudents
frequently make errors.
T h e  b e a u t y  o f  a
dedicated  Writing
Formulas  For  Ionic
C o m p o u n d s

Worksheet  is  that  it
forces you to confront
these  mistakes  in  a
l o w - s t a k e s
environment,  allowing
you to learn from them
before  a  major  test.
Here are some of  the
most common pitfalls:

Forgetting to
Simplify: As
seen with MgO,
writing Mg₂O₂ is
a common error.
Always ask
yourself, "Can
these subscripts
be divided by a
common
number?"
Incorrect
Parentheses
Use: Failing to
use parentheses
around a
polyatomic ion
when a subscript
is needed is a
very common
mistake. (NH₄)₂S
is correct; NH₄₂S
is incorrect.
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Writing the
Cation Second:
The positive ion
(metal or
ammonium)
must always be
written first. A
formula like ClNa
is incorrect; it
must be NaCl.
Mixing up
Charges:
Confusing the
charge of a
transition metal
(e.g., confusing
Fe²⁺ with Fe³⁺)
can lead to
drastically
different
formulas and
compounds.
Worksheets often
provide a
reference table
of common ions.
Ignoring the
"1" Rule:
Subscripts of 1
are implied and
never written.
AlCl₃ is correct;

Al₁Cl₃ is not.

STRATEGIES FOR
USING A WRITING
FORMULAS FOR
IONIC COMPOUNDS
WORKSHEET
EFFECTIVELY

Simply  filling  out  a
w o r k s h e e t  i s  n o t
e n o u g h .  T o  t r u l y
master  the  material,
you  must  approach  it
with  intention.  Here
a r e  s o m e  t i p s  t o
maximize your learning
when using a Writing
Formulas  For  Ionic
C o m p o u n d s
Worksheet .

Review
Your Ion
Charges
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First
Before you start writing
f o r m u l a s ,  h a v e  a
separate sheet or a set
of  flashcards  with  the
common ions and their
c h a r g e s .  T h i s
preparation  will  speed
up  you r  wo rk  and
reduce  errors.  A  5-
m inu te  r ev i ew  o f
polyatomic ions at the
beginn ing  of  your
study  sess ion  can
make  the  worksheet
f e e l  m u c h  m o r e
manageable.

Work
from the
Answer
Key

Backward
s
I f  your  worksheet
comes with an answer
key, do not just check
your  final  answer.  If
you  get  a  fo rmula
wrong,  t race  your
steps  backwards.  Did
you  use  the  wrong
charge? Did you forget
to  simplify?  Did  you
place  the  parentheses
i n c o r r e c t l y ?
Understanding  why
your answer was wrong
is  more valuable  than
getting  the  correct
answer on the first try.

Practice
Naming
Alongside
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Formula
Writing
The  two  sk i l l s  a re
inseparable.  A  high-
q u a l i t y  W r i t i n g
Formulas  For  Ionic
C o m p o u n d s
Worksheet  o f ten
includes  a  reverse
section where you are
given  a  name  ( l ike
"Copper(II)  sulfate")

and  must  write  the
formula, and a forward
section where you are
given the formula and
must  write  the  name.
P r a c t i c i n g  b o t h
directions  solidifies
your  understanding.
The Roman numeral in
the name tells you the
charge  of  the  metal,
which is the key piece
of  information  you
need  to  balance  the
formula.


