
Ionic Compounds Containing Polyatomic Ions
Worksheet 1

Ionic Compounds
Containing
Polyatomic Ions
Worksheet

Ionic
Compounds
Containing
Polyatomic
Ions
Worksheet

Downloaded
from

app.ardentx.com
by Choi &

Koch

MASTERING
CHEMISTRY: A
COMPREHENSIVE
GUIDE TO IONIC
COMPOUNDS
CONTAINING
POLYATOMIC IONS

C h e m i s t r y  o f t e n
presents  challenges
that  require  not  just
memorization,  but  a
deep understanding of
underlying  principles.
A m o n g  t h e s e

cha l lenges ,  i on ic
compounds  containing
polyatomic  ions  stand
out  as  a  topic  that
frequent ly  causes
confusion for students.
A  dedicated  Ionic
C o m p o u n d s
C o n t a i n i n g
Polyatomic  Ions
Worksheet  i s  an
invaluable  tool  for
building the confidence
needed  to  name  and
write  formulas  for
t h e s e  e s s e n t i a l
chemical  species.  This
gu ide  serves  as  a
complete companion to
any  such  worksheet,
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breaking  down  the
rules,  providing  clear
examples,  and  offering
strategies to  help you
achieve mastery.
Understanding  these
compounds  is  crucial
because  polyatomic
ions  are  everywhere.
From the baking soda
in your kitchen (sodium
bicarbonate)  to  the
fertilizers  that  help
c r o p s  g r o w
(ammonium  nitrate),
these  charged  groups
of  atoms  play  a  vital
role  in  our  daily  lives
a n d  i n  a d v a n c e d
chemical reactions. By
the end of this article,
you  will  have  a  firm
g r a s p  o f  h o w  t o
a p p r o a c h  a n y
worksheet on this topic
with  confidence  and
precision.

What
Exactly
Are
Polyatomi
c Ions?
Before  div ing  into
w o r k s h e e t s  a n d
practice problems, it is
essential to understand
t h e  f u n d a m e n t a l
concept.  A  polyatomic
ion is a group of two or
more  atoms  that  are
covalently  bonded
together and carry an
overall  net  electrical
charge. Think of it as a
tightly-knit  team  of
atoms  that  acts  as  a
single  unit.  Because
they  carry  a  charge,
they  behave  l ike  a
s i n g l e  i o n  w h e n
f o r m i n g  i o n i c
c o m p o u n d s  w i t h



Ionic Compounds Containing Polyatomic Ions
Worksheet 3

3

oppositely  charged
ions.
Fo r  examp le ,  t he
ni t rate  ion  (NO₃⁻)
c o n s i s t s  o f  o n e
n i t r o g e n  a t o m
covalently  bonded  to
three  oxygen  atoms.
T h e  e n t i r e  g r o u p
carries a negative one
charge. In a compound
like  sodium  nitrate
(NaNO₃),  the  sodium
i o n  ( N a ⁺ )  b o n d s
ionically with the entire
nitrate ion (NO₃⁻),  not
just  with  the  nitrogen
or oxygen individually.
This  distinction  is  the
single  most  important
concept to grasp when
working  on  an  Ionic
C o m p o u n d s
C o n t a i n i n g
Polyatomic  Ions
Worksheet .

Why

Polyatomi
c Ions Are
Different
from
Simple
Ions
The primary challenge
with polyatomic ions is
that  they  introduce  a
layer of complexity not
found  with  s imple
monatomic  ions  (like
N a ⁺  o r  C l ⁻ ) .  W i t h
simple  ions,  you  only
need  to  balance  the
charges  o f  s ing le
a t o m s .  W i t h
polyatomic  ions,  you
must  treat  the  entire
g r o u p  a s  o n e
indivisible  entity.  A
c o m m o n  m i s t a k e
students  make  on  a
worksheet  is  trying to
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b r e a k  u p  t h e
polyatomic  ion.  You
must  never  separate
the  atoms  within  a
polyatomic  ion  when
writing  formulas  or
names.

Simple Ionic
Compound:
Sodium chloride
is NaCl. One Na⁺
balances one Cl⁻.
Compound with
a Polyatomic
Ion: Sodium
nitrate is NaNO₃.
One Na⁺
balances one
NO₃⁻.

The  subscript  "3"  in
NO₃⁻ is part of the ion's
formula,  indicating
three  oxygen  atoms.
When  you  write  the
c o m p o u n d ,  t h i s
subscript  stays  with
the  polyatomic  ion.
This  is  a  fundamental
rule  that  any  good
w o r k s h e e t  w i l l
reinforce.

Common
Polyatomi
c Ions
You Must
Memorize
Success with any Ionic
C o m p o u n d s
C o n t a i n i n g
Polyatomic  Ions
Worksheet  begins
with memorization. You
cannot  look  up  every
ion  during  an  exam.
While  your  worksheet
m a y  p r o v i d e  a
reference  table,  you
will save valuable time
and  reduce  errors  by
committing  the  most
c o m m o n  i o n s  t o
memory. Here are the
essential ones to learn:
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COMMON CATIONS
(POSITIVE CHARGE)

Ammonium:
NH₄⁺ (The only
common
polyatomic
cation)

COMMON ANIONS
(NEGATIVE CHARGE)

Acetate:
C₂H₃O₂⁻
Bicarbonate
(Hydrogen
Carbonate):
HCO₃⁻
Chlorate: ClO₃⁻
Nitrate: NO₃⁻
Nitrite: NO₂⁻
Hydroxide: OH⁻
Cyanide: CN⁻
Permanganate:
MnO₄⁻

COMMON ANIONS
WITH A -2 CHARGE

Carbonate:
CO₃²⁻
Sulfate: SO₄²⁻
Sulfite: SO₃²⁻

Chromate:
CrO₄²⁻
Dichromate:
Cr₂O₇²⁻

COMMON ANIONS
WITH A -3 CHARGE

Phosphate:
PO₄³⁻

Notice  the  patterns.
Ions  ending  in  "-ate"
generally  have  one
more  oxygen  atom
than ions ending in "-
ite".  For  example,
sulfate (SO₄²⁻) has four
oxygens,  while  sulfite
(SO₃²⁻) has three. This
pattern  is  a  useful
memory  aid.

Step-by-
Step
Strategy
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for Your
Workshee

t
When  you  sit  down
w i t h  y o u r  I o n i c
C o m p o u n d s
C o n t a i n i n g
Polyatomic  Ions
Worksheet, follow this
systematic  approach.
W h e t h e r  y o u  a r e
writing  formulas  from
names  o r  naming
c o m p o u n d s  f r o m
formulas,  these  steps
will guide you.

SECTION 1:
WRITING FORMULAS
FROM NAMES

This  is  often  the  first
type  of  problem  you
will  encounter.  The
goal  is  to  translate  a
compound's name into
its  correct  chemical
formula.

Identify the1.
ions: Read the
name and break
it down into the
cation (positive
ion) and the
anion (negative
ion). The cation
is usually written
first.
Write the2.
symbols: Write
the symbol for
the cation,
followed by the
symbol (or
formula) for the
anion. For
polyatomic ions,
you must use
their exact
formula.
Determine the3.
charges: Write
the charge of the
cation above its
symbol and the
charge of the
anion above its
symbol.
Criss-cross the4.
charges: The
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numerical value
of the cation's
charge becomes
the subscript for
the anion, and
vice versa.
Simplify: If the5.
subscript values
have a common
factor, simplify
them to the
lowest ratio (e.g.,
2 and 2 become
1 and 1).
Use6.
parentheses
when
necessary: If
you need more
than one of a
polyatomic ion,
enclose the
entire polyatomic
ion in
parentheses
before adding
the subscript.

E x a m p l e  1 :
Magnesium nitrate

Ions: Mg²⁺ and
NO₃⁻

Criss-cross: The
2 from Mg goes
to NO₃, and the 1
from NO₃ goes to
Mg.
Formula:
Mg(NO₃)₂ (The
parentheses are
needed because
we have two
nitrate ions)

E x a m p l e  2 :
Ammonium sulfate

Ions: NH₄⁺ and
SO₄²⁻
Criss-cross: The
1 from NH₄ goes
to SO₄ (making it
SO₄¹), but we
typically don't
write "1". The 2
from SO₄ goes to
NH₄.
Formula:
(NH₄)₂SO₄

SECTION 2: NAMING
COMPOUNDS FROM
FORMULAS

This  is  the  reverse
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process. You are given
a  formula  and  must
w r i t e  i t s  c o r r e c t
chemical  name.

Identify the1.
cation: The
formula will start
with the
positively
charged ion. If it
is a metal, use its
element name. If
it is NH₄, it is
ammonium.
Identify the2.
anion: The
formula after the
cation is the
anion. If it is a
single element,
its name ends in
"-ide". If it is a
polyatomic ion,
use its specific
name (e.g.,
nitrate, sulfate,
phosphate).
Write the3.
name: Write the
name of the
cation first,
followed by the

name of the
anion. Do not
indicate the
number of ions in
the name; the
formula itself
shows the ratio.

Example 1: KNO₃

Cation: K⁺ is
potassium.
Anion: NO₃⁻ is
nitrate.
Name: Potassium
nitrate.

Example 2: Fe₂(SO₄)₃

Cation: Fe is iron.
But what is its
charge? The
sulfate ion is
SO₄²⁻, and there
are three of
them, for a total
negative charge
of 6. To balance
this, the two iron
atoms must have
a total positive
charge of 6,
meaning each
iron has a charge
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of 3+.
Anion: SO₄²⁻ is
sulfate.
Name: Iron(III)
sulfate. The
Roman numeral
(III) indicates the
charge of the
iron. This is
essential for
metals that can
have multiple
charges.

Common
Pitfalls to
Avoid on
Your
Workshee
t
Knowing what mistakes
to look for  is  half  the
battle.  Here  are  the
most  frequent  errors

students  make  when
tack l ing  an  Ionic
C o m p o u n d s
C o n t a i n i n g
Polyatomic  Ions
Worksheet .
F o r g e t t i n g
Parentheses:  This  is
b y  f a r  t h e  m o s t
common  mistake.  If
you  need  to  indicate
t w o  o r  m o r e  o f  a
polyatomic  ion,  you
must  put  the  ion  in
parentheses.  Writing
Na₂SO₄  is  correct  for
sodium sulfate. Writing
Na₂(SO₄)  is  technically
redundant.  However,
w r i t i n g  C a O H ₂  i s
incorrect  for  calcium
hydroxide. The correct
formula  is  Ca(OH)₂,
because you have two
hydroxide ions.
Confusing  Similar
Ions: It is easy to mix
up  "-ate"  and  "-ite"
ions. Remember that "-
ate" has more oxygen.
F o r  e x a m p l e ,
potass ium  nitrate
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(KNO₃) is different from
potass ium  n i t r i te
( K N O ₂ ) .  A  g o o d
worksheet  will  include
both to test your ability
to distinguish them.
Ignor ing  Roman
Numera ls :  Many
transition  metals  can
have multiple charges.
If you see a metal like
copper (Cu) or iron (Fe)
in a formula, you must
determine its charge to
name it correctly. Cu₂O
is  copper(I)  oxide,
while CuO is copper(II)
oxide.  Your  worksheet
wi l l  l ike ly  inc lude
these.
Forgotten  Ions:
Forgetting the formula
of  a  common ion  like
ammonium  (NH₄⁺)  or
acetate  (C₂H₃O₂⁻)  will
stop you in your tracks.
S p e n d  t i m e  o n
flashcards  before
s t a r t i n g  y o u r
worksheet.

Advanced
Topics:
Hydrates
and
Compoun
ds with
Multiple
Polyatomi
c Ions
Some  worksheets  will
introduce  additional
c o m p l e x i t y .
Understanding  these
concepts  will  set  you
apart.
Hydrates:  These  are
ionic  compounds  that
c o n t a i n  w a t e r
molecules  trapped
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within  their  crystal
structure. The name of
the compound includes
a  prefix  indicating  the
n u m b e r  o f  w a t e r
molecules  followed  by
the word "hydrate". For
example,  CuSO₄·5H₂O
is  copper(II)  sulfate
pentahydrate.  The dot
in the formula does not
mean multiplication;  it
indicates  that  water
molecules  are  loosely
attached to the crystal
lattice.
Compounds  with
M o r e  T h a n  O n e
Polyatomic  Ion:  You
m a y  e n c o u n t e r
c o m p o u n d s  l i k e
ammonium phosphate,
(NH₄)₃PO₄.  Here,  you
have both a polyatomic
cation  (ammonium)
and a polyatomic anion
(phosphate). The same
rules apply. You simply
treat  each  polyatomic
ion as a single unit and
balance  the  charges.
The  3+  charge  from

three  ammonium  ions
balances the 3- charge
from  one  phosphate
ion.

How to
Effectivel
y Use
Your
Workshee
t for
Maximum
Learning
Simply  completing  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
i n t e r n a l i z e  t h e
material,  you  need  to
use it actively. Here is
a  strategy  for  getting
the  most  out  of  your
Ionic  Compounds
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C o n t a i n i n g
Polyatomic  Ions
Worksheet .

Create a1.
reference
sheet first:
Before you begin
the worksheet,
write down all
the common
polyatomic ions
and their
charges. This will
save you from
flipping pages
constantly.
Start with easy2.
problems: Begin
with compounds

that combine a
simple metal
with a
polyatomic ion,
like NaCl or
KNO₃. Build your
confidence.
Work3.
methodically:
For each
problem, write
out the steps.
Identify the
cation and anion,
write their
charges, and
then criss-cross.
Do not try to do
everything in
your head.


