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For anyone pursuing a
career in the beauty
and cosmetology
industry, a solid grasp
of chemistry is not just
an academic
requirement; it is the
bedrock upon which

safe, effective, and
professional services
are built. Milady

Chapter 12 Chemistry
serves as a critical
turning point in the
standard cosmetology
curriculum, bridging

the gap between the
purely artistic side of
hairstyling and the
scientific principles
that govern chemical
treatments. This
chapter is far more
than a collection of
formulas and
definitions; it is a
comprehensive guide
to understanding how
substances interact,
how hair responds to
various compounds,
and why strict
adherence to protocols
is non-negotiable for
client safety and
service success. In this
article, we will explore
the essential concepts
of Milady Chapter 12
Chemistry, breaking


https://www.everybodystreet.com/

down complex ideas
into practical,
digestible information
that every aspiring
cosmetologist and
seasoned professional
should master.

Often, students
approach this chapter
with a mix of curiosity
and apprehension,
thinking back to high
school chemistry
classes with
trepidation. However,
the chemistry
presented in Milady is
intentionally

contextualized for the
beauty industry. It
does not ask you to
become a theoretical

chemist; rather, it
empowers you to
become a

knowledgeable

practitioner who
understands why a
perm solution works,
why a relaxer can
damage hair if
misapplied, and why

pH levels matter so
much for healthy scalp
and hair care. By
internalizing the
material from Milady
Chapter 12 Chemistry,
you gain confidence in
your ability to diagnose
hair conditions, choose
the right products, and
explain treatment
processes to clients in
an informed and
trustworthy manner.

THE CORE
PRINCIPLES OF
COSMETOLOGY
CHEMISTRY

Matter,
Elements,
and
Compoun
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ds: The

Building

Blocks

At its heart, Milady
Chapter 12 Chemistry
begins with the most
fundamental question:
What is everything
made of? The chapter
introduces the concept
of matter, defining it
as anything that
occupies space and
has mass. Everything
you touch in the
salon—from the hair
shampoo to the styling
gel, from the perm
solution to the client's
hair itself—is matter.
Understanding matter
leads to the study of
elements, which are
pure substances that
cannot be broken down
into simpler
substances by ordinary
chemical means. You

will learn about the
periodic table not as a
memorization task, but
as a reference for
understanding the
ingredients found in
professional products.

The real magic
happens when
elements combine to
form compounds. For
example, water (H20)
is @ compound formed
from hydrogen and
oxygen. In
cosmetology, many
active ingredients are
compounds that have
been carefully
formulated to achieve
specific results. Milady
Chapter 12 Chemistry
emphasizes that a
compound has
properties entirely
different  from the
elements that compose
it. This principle
explains why sodium (a
reactive metal) and
chlorine (a toxic gas)
combine to form



sodium
chloride—common
table salt—which is
safe and beneficial.
Similarly, the chemical
compounds used in
permanent waving and
hair coloring are
designed to alter hair
structure in controlled,
predictable ways.

Understa
nding
Atoms,
Molecules
, and lons

Delving deeper, the
chapter explains the
structure of the atom,
including protons,
neutrons, and
electrons. While you
may not need to
calculate electron
configurations on the

salon floor,
understanding that
atoms bond by sharing
or transferring
electrons is key to
grasping how chemical
services work.
Molecules are formed
when two or more
atoms join together
chemically. Water,
oxygen gas, and many
amino acids found in
hair are examples of
molecules.

A particularly
important concept for
cosmetologists is the
ion. An ion is an atom
or molecule that has
gained or lost an
electron, giving it an
electrical charge. This
principle is directly
applicable to
understanding pH,
which we will discuss in
detail, as well as the
function of certain
surfactants in
shampoos and
conditioners. Milady
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Chapter 12 Chemistry
makes it clear that the
movement of ions is
central to many
chemical reactions that
happen during salon
services, from the
breaking of disulfide
bonds in permanent
waving to the lifting of
cuticles during color
application.

THE PH SCALE AND
ITS CENTRAL ROLE
IN COSMETOLOGY

If there is one concept
from Milady Chapter 12
Chemistry that you will
use every single day in
the salon, it is the pH
scale. The pH scale,
ranging from 0 to 14,
measures the acidity or
alkalinity of a
substance. A pH of 7 is
neutral (pure water).
Values below 7 are
acidic, and values
above 7 are alkaline
(also called basic).
Human hair and skin

have a naturally acidic
pH, typically around
4.5 to 5.5. This natural
acidity is part of the
body's protective
barrier, often called the
acid mantle, which
helps prevent bacterial
growth and moisture
loss.

Why does this matter
for a cosmetologist?
Almost every chemical
service alters pH.
Shampoos,

conditioners, relaxers,
perm solutions, and
hair colors all have
specific  pH ranges
designed to achieve
particular effects. For
instance, alkaline
solutions (high pH)
cause the hair cuticle
to swell and open,
making the hair more
receptive to chemical
changes. This is why
permanent wave
solutions and relaxers
are typically alkaline.
On the other hand,



acidic solutions (low
pH) cause the cuticle
to contract and lie flat.

This is why
conditioners and
finishing rinses are

often acidic—they help
restore the hair's pH
after a chemical
service, sealing the
cuticle and adding
shine.

Milady Chapter 12
Chemistry stresses the
importance of
neutralization. After
an alkaline chemical
service, it is essential
to use a product that
brings the hair back to
its normal pH range.
Failure to do so can
leave hair damaged,
brittle, and prone to
breakage. As a
professional, you will
use pH test strips or
meters and select
products based on
their pH to ensure both
safety and optimal
results. Understanding

the pH scale allows you
to troubleshoot issues,
such as why a perm
may not hold or why
color fades
quickly—often the
answer lies in pH
imbalance.

CHEMICAL
REACTIONS IN
SALON SERVICES

Oxidation
and
Reductio
n: The
Redox
Dynamic

One of the most
scientifically rich
sections of Milady
Chapter 12 Chemistry
deals with oxidation
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and reduction, often
abbreviated as redox
reactions. Oxidation is
the loss of electrons,
while reduction is the
gain of electrons.
These reactions always
occur together. In
cosmetology, redox
reactions are the
foundation of
permanent hair color
and lighteners. When
you mix hair color with
developer (hydrogen
peroxide), an oxidation
reaction takes place.
The developer provides
oxygen, which helps
form larger color
molecules inside the
hair shaft. This is why
the color changes as it
processes.

Similarly, reduction
reactions are crucial in
permanent waving.
The reducing agent in
a perm solution breaks
the disulfide bonds in
the hair, allowing the
hair to be reshaped

around rods. The
neutralizer then
rebuilds those bonds in
their new
configuration. Without
a clear understanding
of redox chemistry,
you might not
appreciate why timing,
product ratios, and
proper rinsing are so
critical to service
success. Milady
Chapter 12 Chemistry
provides the
framework to
understand these
reactions, ensuring you
can adapt to different
product lines and client
needs.

Disulfide
Bonds:
The Key



to Hair

Struct

Changes

Hair is primarily
composed of a protein
called keratin. The
strength and shape of
hair depend on three
types of bonds:
hydrogen bonds, salt
bonds, and disulfide
bonds. While hydrogen
and salt bonds are
weaker and can be
broken by water or
heat, disulfide bonds
are strong covalent
bonds that give hair its
permanent shape.
Milady Chapter 12
Chemistry dedicates
significant attention to
disulfide bonds
because altering them
is the basis for
permanent waving,
chemical relaxing, and
some texturizing

services.

When you apply a
permanent wave

lﬂ)lﬂ@n the reducing

agent breaks the
disulfide bonds. The
hair becomes soft and
pliable, allowing you to
wrap it around rods.
The neutralizer, which
is an oxidizing agent,
then reforms the
disulfide bonds in their
new curved shape. The
same principle applies
in reverse for chemical
relaxers: the reducing
agent breaks the
bonds, and the hair is
straightened.

Importantly, the
chapter emphasizes
that once disulfide
bonds are broken and
reformed, the change
is permanent until the
hair grows out or is cut.
This is why proper
application and timing
are not optional—they
are essential to avoid
over-processing and
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irreversible damage.

COSMETOLOGY
SOLUTIONS,
SUSPENSIONS,
AND EMULSIONS

Milady Chapter 12
Chemistry also
explores different
types of mixtures that
you encounter daily. A
solution is a uniform
mixture of two or more
substances. For
example, when you
mix water and a liquid
color, you create a
solution. A
suspension contains
particles that are larger
and will settle over
time if not shaken. Nail
polish is a classic
example—you must
shake it before use. An
emulsion is a mixture
of two immiscible
liquids, such as oil and
water, stabilized by an
emulsifier. Many hair
conditioners and
lotions are emulsions.

Understanding these
concepts helps you
appreciate why
products have specific
instructions, such as
"shake well before use"
or "avoid freezing." It
also explains why

some products
separate if stored
improperly. The

chapter teaches you to
recognize these signs
and to ensure that
products are in optimal
condition before
applying them to
clients. This knowledge
elevates your
professionalism and
helps you maintain
high standards of
service quality.

SAFETY,
SANITATION, AND
PROFESSIONAL
RESPONSIBILITY

No discussion of Milady
Chapter 12 Chemistry
would be complete
without addressing



safety. Cosmetology
chemistry involves
working with
potentially strong
chemicals. The chapter
provides crucial
information about the
safe handling, storage,
and disposal of
chemical products. You
learn to read Safety
Data Sheets (SDS),
understand hazard
labels, and take
appropriate

precautions such as
wearing gloves,
working in well-
ventilated areas, and
performing patch tests.

Furthermore, the
chapter reinforces the
professional
responsibility to never
deviate from
manufacturer
instructions. Mixing
products, altering
concentrations, or
extending processing
times without proper
knowledge can lead to
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serious injury to clients
and legal liability for
the practitioner. Milady
Chapter 12 Chemistry
instills a respect for the
science behind the art.
It empowers you to
make informed
decisions, educate
clients about their
service options, and
handle emergencies
such as chemical burns
or allergic reactions
with competence and
calmness.

PRACTICAL
APPLICATION:
BRINGING
CHEMISTRY INTO
THE SALON

Mastering Milady
Chapter 12 Chemistry
is not just about
passing a licensing
exam; it is about
developing a
professional mindset.
When a client comes in
with damaged hair
from a previous

10

Milady Chapter 12 Chemistry 2023-09-24



Milady Chapter 12 Chemistry

11

service, you will be
able to assess the
chemical history and
understand what went
wrong. When you need
to choose between an
alkaline or acid perm,
you will know which is
appropriate based on
the client's hair
porosity and elasticity.
When you mix color,
you will understand the
role of the developer
and how it affects the
final result.

The chapter also
prepares you to answer
client questions with
confidence. A client
may ask why you
recommend a specific
shampoo or why a
perm takes a certain
amount of time. Using
the language of
chemistry, you can
explain the science in
accessible terms,
building trust and
demonstrating your
expertise. This ability
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to educate clients is a
hallmark of a true
professional and a key
driver of client loyalty
and salon success.

CONCLUSION

Milady Chapter 12
Chemistry is far more
than a textbook
chapter—it is an
essential toolkit for
anyone serious about a
career in cosmetology.
From the basic building
blocks of matter to the
intricate dance of
disulfide bonds, from
the ever-important pH
scale to the
practicalities of product
safety, this chapter
provides the scientific
foundation that
supports every
creative hairstyle and
transformative service.
By understanding the
chemistry behind the
products and
processes, you move
from simply following



steps to truly
mastering your craft.

As you study Milady
Chapter 12 Chemistry,
focus on making
connections between
the concepts and the
real-world applications
you will encounter in
the salon. Let the
science inform your
artistry, and let your
artistry be guided by
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the precision of
science. In doing so,
you will not only pass
your exams but also
build a career rooted in
knowledge, safety, and
excellence. The
chemistry you learn
today is the expertise
you will rely on for
every client
consultation and every
service you perform
tomorrow.
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