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MASTERING
DECOMPOSITION
REACTIONS: YOUR
COMPLETE GUIDE
TO WORKSHEET 3
SCIENCEGEEK

Chemistry can feel like
l e a r n i n g  a  n e w
language,  especially
when  you  first
encounter  reaction
types. Among the most
fundamenta l  and
f a s c i n a t i n g  a r e
d e c o m p o s i t i o n
reactions,  where  a

s ing le  compound
breaks  down  in to
simpler  substances.  If
you  are  cur rent ly
w o r k i n g  o n
W o r k s h e e t  3
D e c o m p o s i t i o n
R e a c t i o n s
Sciencegeek, you are
in the right place. This
guide  is  designed  to
he lp  you  no t  on ly
c o m p l e t e  t h a t
w o r k s h e e t  w i t h
confidence  but  also
truly  understand  the
chemistry behind each
reaction.  Whether  you
are  a  h igh  schoo l
student,  a  col lege
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freshman, or someone
brushing  up  on  basic
chemistry,  this  article
will  walk  you  through
everything you need to
k n o w  a b o u t
d e c o m p o s i t i o n
reactions,  complete
with  examples,  tips,
and the reasoning that
connects each concept.
The  Sciencegeek
website is a well-known
resource for chemistry
students,  offering clear
exp lanat ions  and
practice  problems.
W o r k s h e e t  3
specifically  targets
d e c o m p o s i t i o n
reactions,  which  are
t h e  o p p o s i t e  o f
synthesis  reactions.
Instead of building up,
you  are  taking  apart.
Mastering this topic is
essential  because  it
lays  the  groundwork
for  understanding
m o r e  c o m p l e x
chemical  processes,
from electrolysis to the

breakdown  of  organic
matter.  Let  us  dive
deep into the world of
decomposition  and
turn  that  worksheet
from a challenge into a
straightforward task.

WHAT EXACTLY IS
A DECOMPOSITION
REACTION?

A  d e c o m p o s i t i o n
reaction  is  a  type  of
chemical  react ion
where  one  reactant
breaks  down  into  two
o r  m o r e  s i m p l e r
products.  The  general
form looks like this:
AB → A + B
Here, AB is the single
c o m p o u n d  t h a t
decomposes,  and  A
and B are the elements
or  simpler  compounds
formed.  This  process
usually  requires  an
energy  input,  such  as
h e a t ,  l i g h t ,  o r
e l e c t r i c i t y ,  t o
overcome the chemical
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bonds  hold ing  the
compound  together.
Understanding  this
energy  requirement  is
a key concept you will
see  in  Worksheet  3
D e c o m p o s i t i o n
R e a c t i o n s
Sciencegeek .
D e c o m p o s i t i o n
r e a c t i o n s  a r e  a l l
around us. Think about
how hydrogen peroxide
breaks down into water
and  oxygen  when
exposed  to  light,  or
how limestone (calcium
c a r b o n a t e )
decomposes  into  lime
and  carbon  dioxide
when  heated.  These
are  not  just  textbook
examples;  they  are
r e a l  c h e m i c a l
p r o c e s s e s  w i t h
practical  applications
in  industry,  biology,
and  everyday  life.

The
Three
Main
Types of
Decompo
sition
Reactions
T o  s u c c e s s f u l l y
c o m p l e t e  y o u r
worksheet, you need to
recognize  the  three
p r i m a r y  w a y s
decomposition  can  be
triggered.  Each  type
h a s  i t s  o w n
characteristics  and
examples.

Thermal
Decomposition:
This occurs when
heat is applied to
a compound. The
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heat provides the
energy needed
to break the
chemical bonds.
A classic
example is the
breakdown of
calcium
carbonate:
CaCO₃ (s) → CaO
(s) + CO₂ (g).
You will often see
heating symbols
(Δ) used in these
reactions.
Electrolytic
Decomposition
(Electrolysis):
This uses an
electric current
to break down a
compound.
Water
electrolysis is the
most famous
example: 2H₂O
(l) → 2H₂ (g) + O₂
(g). This type is
common in
industrial
processes like
metal refining.

Photolytic
Decomposition
(Photolysis):
This uses light
energy to drive
the reaction.
Photosynthesis is
technically a
complex set of
reactions, but
photolysis of
water during
photosynthesis is
a key natural
example.
Another simple
example is the
decomposition of
silver chloride
used in black-
and-white
photography:
2AgCl (s) → 2Ag
(s) + Cl₂ (g).

When  you  l ook  a t
W o r k s h e e t  3
D e c o m p o s i t i o n
R e a c t i o n s
Sciencegeek ,  pay
close  attention  to  the
reaction  conditions
given.  They  will  often
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hint  at  which  type  of
decompos i t i on  i s
occurring.

WHY
DECOMPOSITION
REACTIONS
MATTER IN
CHEMISTRY

D e c o m p o s i t i o n
reactions  are  not  just
abstract concepts for a
worksheet.  They  are
f u n d a m e n t a l  t o
u n d e r s t a n d i n g
chemical  stabil ity,
energy  transfer,  and
m a t e r i a l
transformations.  In  a
typ ica l  chemist ry
c u r r i c u l u m ,
d e c o m p o s i t i o n
r e a c t i o n s  a r e
introduced  right  after
s y n t h e s i s  a n d
combustion  because
they  represent  the
essential  idea  that
compounds  are  not
permanent;  they  can
be broken down under
the right conditions.

For  students  working
o n  W o r k s h e e t  3
D e c o m p o s i t i o n
R e a c t i o n s
Sciencegeek,  these
problems  test  your
ab i l i t y  to  p red ic t
products,  balance
e q u a t i o n s ,  a n d
recognize  patterns.
The  wo rkshee t  i s
designed  to  reinforce
the  concept  that  a
single  reactant  yields
multiple  products,
which is a pattern that
differs  sharply  from
combination  reactions.
By  practicing  these
problems,  you  train
your  brain  to  think  in
terms of bond breaking
and energy input, skills
that  are  critical  for
success  in  general
chemistry.

Common
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Examples
You Will
Encounte

r
Let  us  walk  through
some  o f  t he  mos t
c o m m o n
d e c o m p o s i t i o n
reactions  that  appear
on  worksheets  and
e x a m s .  T h e s e
examples  will  likely
show up in Worksheet
3  Decomposition
R e a c t i o n s
S c i e n c e g e e k  o r
similar practice sets.

Decomposition1.
of Hydrogen
Peroxide:
2H₂O₂ (aq) →
2H₂O (l) + O₂ (g)
This reaction is
often catalyzed
by manganese
dioxide or

exposed to light.
It is a classic
photolytic and
catalytic
decomposition
example.
Decomposition2.
of Potassium
Chlorate:
2KClO₃ (s) → 2KCl
(s) + 3O₂ (g)
This thermal
decomposition is
used in the lab to
generate oxygen
gas. Manganese
dioxide is again
used as a
catalyst to speed
things up.
Decomposition3.
of Carbonic
Acid:
H₂CO₃ (aq) → H₂O
(l) + CO₂ (g)
This is a simple
decomposition
that happens
when you open a
soda can. The
fizz is carbon
dioxide gas
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escaping as
carbonic acid
breaks down.
Decomposition4.
of Ammonium
Carbonate:
(NH₄)₂CO₃ (s) →
2NH₃ (g) + CO₂
(g) + H₂O (g)
This is a thermal
decomposition
that produces
three gaseous
products. It is
often used in
smelling salts.
Decomposition5.
of Metal
Carbonates:
MCO₃ (s) → MO
(s) + CO₂ (g)
This is a general
pattern. For
example, MgCO₃
→ MgO + CO₂.
Recognizing this
pattern helps you
predict products
quickly.

E a c h  o f  t h e s e
examples  follows  the
AB  →  A  +  B  pattern,

b u t  n o t e  t h a t
sometimes  there  are
m o r e  t h a n  t w o
products. That is okay.
D e c o m p o s i t i o n
reactions  can  produce
m u l t i p l e  s i m p l e r
substances,  and  the
worksheet  problems
will test your ability to
balance  these  more
complex  equations.

HOW TO
APPROACH
WORKSHEET 3
DECOMPOSITION
REACTIONS
SCIENCEGEEK

Now that  you  have  a
solid  understanding  of
the core  concepts,  let
u s  t a l k  s t r a t e g y .
W o r k s h e e t  3
D e c o m p o s i t i o n
R e a c t i o n s
Sciencegeek  is  likely
structured as a set of
chemical  equations
t h a t  y o u  n e e d  t o
complete and balance.
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Here is a step-by-step
approach  to  tackle
e a c h  p r o b l e m
efficiently.

Step 1:
Identify
the
Reactant
Look at the left side of
the  equation.  That
single  compound  is
your reactant. Write it
down  and  note  i ts
f o r m u l a .  I f  i t  i s
something  like  CaCO₃,
you are dealing with a
metal carbonate. If it is
H ₂ O ₂ ,  y o u  h a v e
hydrogen  peroxide.
Recognizing the type of
compound will help you
predict the products.

Step 2:
Determin
e the
Type of
Decompo
sition
Check for any symbols
or  conditions  given.  A
triangle  (Δ)  indicates
heat, meaning thermal
decomposition.  The
symbol  "hv"  or  "light"
indicates  photolysis.  If
you see "electricity" or
"electrolysis,"  it  is
e l e c t r o l y t i c
decomposition.  This
clue is crucial because
it tells you what kind of
energy  is  driving  the
reaction  and  often
hints at the products.
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Step 3:
Predict
the
Products
B a s e d  o n  t h e
compound  type  and
the  decomposition
type,  predict  what
simpler substances will
form.  Here  are  some
common patterns:

Metal carbonates
decompose into
metal oxide and
carbon dioxide.
Metal chlorates
decompose into
metal chloride
and oxygen.
Hydrogen
peroxide
decomposes into
water and
oxygen.
Water
decomposes into

hydrogen and
oxygen
(electrolysis).
Ammonium
compounds often
decompose into
ammonia and
other gases.

Step 4:
Write the
Unbalanc
ed
Equation
Put the reactant on the
left  and the  predicted
products  on the right.
Do  not  worry  about
coefficients  yet.  Just
g e t  t h e  f o r m u l a s
correct.
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Step 5:
Balance
the

Equation
Now,  add  coefficients
to balance the number
o f  a t o m s  o f  e a c h
element on both sides.
T h i s  i s  o f t e n  t h e
trickiest part, but with
practice,  it  becomes
automatic.  Remember
that the goal is to have
the  same  number  of
each type of  atom on
b o t h  s i d e s  o f  t h e
arrow.

Step 6:
Check

Your
Work
Make sure the reaction
m a k e s  s e n s e
chemically.  Do  the
products  match  the
type of decomposition?
I s  t h e  e q u a t i o n
balanced?  Does  the
phase notation (s, l, g,
a q )  m a k e  s e n s e ?
Taking an extra minute
to verify can save you
points.

COMMON
MISTAKES TO
AVOID

Even  strong  students
c a n  s l i p  u p  o n
d e c o m p o s i t i o n
reactions.  Here  are
some  frequent  errors
to watch out for when
c o m p l e t i n g
W o r k s h e e t  3
D e c o m p o s i t i o n
R e a c t i o n s
Sciencegeek .
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Forgetting the
energy input:
Decomposition
reactions require
energy. If you do
not see a
condition like
heat, light, or
electricity,
double-check
whether
decomposition is
actually
happening.
Mistaking
decomposition
for single
replacement: In
a decomposition
reaction, there is
only one
reactant. If you
see two
reactants, it is
not
decomposition.
Read the
problem
carefully.
Incorrect
product
prediction: For

example,
assuming that
calcium
carbonate
decomposes into
calcium and
carbon dioxide,
rather than
calcium oxide
and carbon
dioxide.
Remember that
metals in ionic
compounds
usually form
metal oxides, not
pure metals, in
thermal
decomposition.
Balancing
errors:
Decomposition
reactions often
produce gases,
which can lead to
fractional
coefficients if you
are not careful.
Use whole-
number
coefficients
whenever
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possible.
Phase notation
confusion:
Many
decomposition
products are
gases, so do not
forget to include
(g) where
appropriate.
Also, metal
oxides are
typically solids,
and water is
liquid (unless
otherwise
stated).

REAL-WORLD
APPLICATIONS OF
DECOMPOSITION
REACTIONS

Why does  any  of  this
matter  beyond  the
w o r k s h e e t ?
D e c o m p o s i t i o n
r e a c t i o n s  h a v e
enormous  practical
importance.  Here  are
just  a  few  real-world
connections that make

this topic relevant.
Manufacturing  of
Cement:  Limestone
(calcium carbonate)  is
heated  in  a  k i ln  to
produce  lime  (calcium
oxide)  and  carbon
dioxide.  This  thermal
decomposition  is  the
first  step  in  making
cement,  which is then
used  in  concrete  to
build  roads,  bridges,
and  buildings.
Food  Preservation:
The  decomposition  of
food is a biological and
chemical  process.
Understanding  how
compounds  break
down  helps  scientists
d e v e l o p  b e t t e r
preservation  methods,
from  refrigeration  to
c h e m i c a l
preservatives.
E l e c t r o l y s i s  i n
Industry:  Electrolytic
decomposition  is  used
to  extract  aluminum
from its  ore (bauxite),
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produce  chlorine  gas,
and generate hydrogen
fuel.  This  is  a  major
industrial  application
that relies on the same
principles  you  are
p r a c t i c i n g  i n
Worksheet  3.
Photography  and
Printing:  Historically,
t h e  p h o t o l y t i c
decomposition of silver
halides  was  the  basis
for  film  photography.
T o d a y ,  s i m i l a r
principles  are  used  in
some  pr int ing  and
imaging technologies.
E n v i r o n m e n t a l
C h e m i s t r y :  T h e
decompos i t ion  o f
p o l l u t a n t s  i n  t h e
atmosphere,  such  as
the  breakdown  o f
ozone  by  ultraviolet
light,  is  a  photolytic
decomposition  that
directly  affects  our
health  and  climate.
W h e n  y o u  w o r k
through Worksheet 3

D e c o m p o s i t i o n
R e a c t i o n s
S c i e n c e g e e k ,
remember that you are
learning  skil ls  that
connect to these larger
s y s t e m s .  E v e r y
balanced equation is a
tiny  model  of  a  real
chemica l  p rocess
happening  somewhere
in the world.

PRACTICE
PROBLEMS TO
SOLIDIFY YOUR
UNDERSTANDING

Let  us  run  through  a
few practice  problems
that  mirror  what  you
m i g h t  s e e  o n
W o r k s h e e t  3
D e c o m p o s i t i o n
R e a c t i o n s
Sciencegeek.  Try  to
solve each one before
reading the answer.
Problem  1:  Balance
t h e  t h e r m a l
decompos i t ion  o f
calcium  carbonate.
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Solution: CaCO


