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Introduction:
Understanding
the World of
Mixtures

Chemistry often feels like a
secret language, where
everyday materials are
described in terms that can
seem complex at first. Think
about a simple glass of
saltwater, a bowl of muddy
river water, and a jar of
milk. While all three are
mixtures, they behave very
differently. The
appears perfectly clear and

saltwater

stable, the muddy water will
settle over time, and milk
a cloudy, stable
consistency. These three

has

examples perfectly illustrate
the fundamental differences
between a solution, a
suspension, and a sol
(which is a type of colloidal
solution). Understanding
exactly how are sol solution
and suspension different is
crucial not only for passing a
chemistry exam but also for
grasping how countless
products in our daily
lives—from paint and jelly
to medicines and fog—are

Downloaded from ges.cursor.cl by Antwan & Desiree * Wisdom is the

reward for listening. ¢ Page 1



formulated. This article will
break down each type of
mixture, compare their
unique properties, and
provide you with a clear,
lasting understanding of

their distinct characteristics.

Defining the
Three States
of Mixtures

Before diving into the
comparisons, it is essential to
define what we mean by a
solution, a sol (colloid), and
Each
represents a different level

a suspension.

of particle size and
dispersion, which dictates

their behavior.

What is a True
Solution?

A solution is a
homogeneous mixture where
one substance (the solute) is

completely dissolved in
another (the solvent). The
key here is the particle size.
In a true solution, the solute
particles are incredibly
small, typically less than 1
nanometer (nm) in diameter.
These
individual molecules or ions.

particles are
Because they are so tiny,
they do not scatter light and
cannot be seen under a
microscope. They will not
settle out over time and
cannot be separated by
ordinary filtration. Common
examples include sugar
dissolved in water, air (a
mixture of gases), and alloys
like brass.

What is a Sol
(Colloidal Solution)?

The term "'sol" is short for a
solid-in-liquid colloid. A
colloid is a mixture that sits
between a true solution and a
suspension. The dispersed
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particles in a colloid are

are dispersed throughout a

larger than those in a
solution but smaller than
those in a suspension. They
typically range from 1 nm to
1000 nm (or 1 micrometer).
These particles are not
individual molecules but
rather clusters of molecules.
A sol is a specific type of
colloid where solid particles
are dispersed throughout a
liquid medium. The most
famous example of a sol is
milk (where fat and protein
particles are dispersed in
water). Other examples
include ink, blood, and paint.
Unlike the
particles in a sol are large

solutions,

enough to scatter light, a
phenomenon known as the
Tyndall effect.

What is a Suspension?

A suspension is a
heterogeneous mixture

where large, visible particles

liquid or gas. The particle
size in a suspension is
greater than 1000 nm (1
micrometer). These particles
are large enough to be seen
with the naked eye or a low-
power microscope. Because
they are so large and heavy,
they will eventually settle out
of the mixture under the
influence of gravity.
Suspensions are also cloudy
or opaque and can often be
separated by simple
filtration. Classic examples
include muddy water, sand
in water, and dust particles

in the air.

The Core
Differences:
How Are Sol
Solution And
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Different?

Now that we have the basic
definitions, we can
systematically compare
them. The differences are
profound and are best
understood by examining

several key properties.

Particle Size: The
Defining Factor

This is the most fundamental
distinction. The size of the
dispersed particles dictates
every other property.

¢ Solution: Particles
are less than 1 nm in
diameter. They are
the size of atoms or
small molecules.

e Sol (Colloid):
Particles are between
1 nm and 1000 nm.
They are multi-

Siepetsion

¢ Suspension: Particles
are greater than 1000
nm. They are
macroscopic and
visible.

Think of it like a scale of
visibility: solutions are
invisible at the particle level,
colloids are a twilight zone
of tiny but detectable
particles, and suspensions
are the world of visible

grains and droplets.

Homogeneity: Are
They Uniform or Not?

The particle size directly
impacts how uniform the
mixture appears to be.

e Solution: Truly
homogeneous. You
cannot distinguish the
solute from the
solvent, even with a
powerful microscope.
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Every sample of a

stable. The solute

true solution has the
exact same
composition.

¢ Sol (Colloid):
Appears
homogeneous to the
naked eye but is
actually
heterogeneous at the
microscopic level. It
is a uniform
dispersion of distinct
particles.

e Suspension: Visibly
heterogeneous. You
can see the different
components, like sand
grains floating in
water.

Stability and Settling:
Will It Last?

This is one of the most
practical ways to tell them
apart.

¢ Solution: Perfectly

particles are so small
and have such a
strong interaction
with the solvent that
they will never settle
out, no matter how
long you wait.

Sol (Colloid): Stable
but not permanent.
The particles are
small enough that
they do not settle
quickly due to
Brownian motion
(random collisions
with solvent
molecules). However,
they can be made to
settle through
processes like
centrifugation or by
adding an electrolyte
to coagulate them.
Suspension:
Unstable. The large
particles are heavy
and will rapidly settle
to the bottom due to
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gravity. You have to
shake a suspension
(like a bottle of
orange juice with
pulp) to temporarily
re-disperse the
particles.

Visibility and Light
Scattering: The
Tyndall Effect

This is a classic experiment
to distinguish a solution
from a colloid.

¢ Solution: Does not
scatter light. A beam
of light passing
through a solution is
invisible (the path is
clear).

e Sol (Colloid):

why a headlight beam
is visible in fog (a
colloid) or why a laser
pointer can be seen
through a glass of
milk.

Suspension: Can be
opaque or scatter
light, but the
scattering is often due
to the large, visible
particles, not the
subtle Tyndall effect
typical of colloids. In
many cases, they are
simply too thick for
light to pass through
at all.

Filtration: Can You
Separate Them?

Exhibits the Tyndall
effect. The particles
are large enough to
scatter light, making
the path of a light
beam visible. This is

Different filter sizes are
needed for each mixture.

e Solution: Cannot be
separated by ordinary
filtration. The
particles are smaller
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than the pores of aP Iﬂ:erT a ble
standard filter paper.

You would need a . .
. For a quick and effective
process like reverse . . .
overview, here is a side-by-

0Smosis or . .
o side comparison of the three
distillation. i
. mixture types.
¢ Sol (Colloid): Cannot

P t; Soluti Sol (Colloid) S i

bescparated by i MO S
si <1nm > 1000 nm

ordinary filter paper - o

ry p * Appears
The partlcles are Nature  Homogeneous :z:zfogge :::;;S: Heterogeneous
at micro level
Small eIlOllgh tO paSS Does not Settles on

Settling  Never settles )
settle; stable  standing
through. They can be Tyndal Orfienlopaque

No Yes or scatters
Effect q
separated by light
. . Filtration Passes Passes Does not pass
ultrafiltration or using through filter through filter _through filter
« qe . oo Invisible Not visible to Visible
a SpeCIahZed RSibiliy particles naked eye particles
Saltwater, . - Muddy water,
membrane Examples sugar water, Milk, paint, sand in water,

ink, blood

air dust

e Suspension: Can be

easily separated by Re a I - Wo rl d

ordinary filtration.

The large particles are Exam ples to
trapped by the filter Solidi fy the

paper, leaving a clear

liquid (the filtrate). Conce pt

A Detailed Understanding the theory is
Com pa rison one thing, but seeing these

mixtures in everyday life
makes the knowledge stick.
Let us look at a few common
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examples.

Kitchen Science:
Mayonnaise vs. Oil
and Vinegar

This is a perfect illustration.
A simple mixture of oil and
vinegar is a suspension. If
you shake it, the oil droplets
break up into various sizes.
Let it sit, and they will
quickly coalesce and
separate into two layers.
Now, think

mayonnaise. It is made from

about

the same ingredients (oil,
vinegar, and egg yolk), but it
is a stable sol (or more
specifically, an emulsion,
which is a liquid-in-liquid
colloid). The egg yolk acts as
an emulsifier, breaking the
oil into tiny particles
(between 1 nm and 1000
nm) and preventing them
from combining. It never
separates at
temperature.

room

Medicine: Cough

Syrups and Injectable
Drugs
The difference here is

critical for safety and
effectiveness. Many liquid
oral medications

suspensions. The bottle

are

instructs "shake well before
use" because the active drug
particles have settled. If you
do not shake it, the first dose
might be mostly water, and
the last dose might be a
dangerously concentrated
slug of the drug. On the
other hand, most injectable
drugs are solutions. They
must be perfectly
homogeneous and free of
any particles that could
block a blood vessel.
Colloidal medicines, like
certain vaccines or

intravenous iron, are
carefully designed sols

where the active ingredient
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is dispersed in a stable, ﬁlr?fgli;f

divided state for better
absorption or to avoid
anaphylactic shock.

Nature: Rivers and the
Ocean

When a river flows into the
ocean, a fascinating
chemical event occurs. The
river water often carries clay
particles as a sol. These
particles are stabilized by the
repulsive charges on their
surfaces. When the river
meets the saltwater of the
the high

concentration of charged

ocean,

ions (electrolytes) neutralizes
the clay particles' charges.
This
coagulate and form larger,

causes them to

visible floes. The mixture
changes from a stable sol
(colloidal clay) to an
unstable suspension (clay
floes), which then settle to
form river deltas.

ernnl-

Why This
Distinction
Matters in
Science and
Industry

Knowing how are sol
solution and suspension
different is not just an
academic exercise. It has
profound practical

implications.

¢ Pharmaceutical
Formulation: A
drug's
bioavailability—how
well it is absorbed by
the body—depends
on its particle size.
Finer particles
(solutions and sols)
are absorbed more
quickly and
completely than
coarse suspensions.

¢ Food Science: The
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texture and stability
of products like ice
cream, yogurt, and
sauces depend on
controlling particle

size. Ice cream is a
complex colloid (a
foam and an
emulsion) where tiny
ice crystals



