COLLOIDS SUSPENSIONS SOLUTIONS

COLLOIDS SUSPENSIONS SOLUTIONS ARE FUNDAMENTAL CONCEPTS IN CHEMISTRY AND TOUCH UPON OUR DAILY LIVES MORE THAN
WE MIGHT REALIZE. FROM THE MILK WE DRINK TO THE FOG WE SEE, THESE MIXTURES SHOWCASE FASCINATING INTERACTIONS
BET\WEEN DIFFERENT STATES OF MATTER. UNDERSTANDING THE DISTINCTIONS BETWEEN COLLOIDS, SUSPENSIONS, AND TRUE
SOLUTIONS IS KEY TO COMPREHENDING A VAST ARRAY OF NATURAL PHENOMENA AND INDUSTRIAL PROCESSES. THIS
COMPREHENSIVE ARTICLE WILL DELVE INTO THE DEFINING CHARACTERISTICS, PROPERTIES, AND PRACTICAL APPLICATIONS OF EACH
OF THESE MIXTURE TYPES. WE WILL EXPLORE HOW PARTICLE SIZE DICTATES BEHAVIOR, EXAMINE METHODS FOR DISTINGUISHING
BETWEEN THEM, AND HIGHLIGHT THEIR IMPORTANCE IN FIELDS RANGING FROM MEDICINE TO FOOD SCIENCE.
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UNDERSTANDING THE BASIcS: WHAT ARE MIXTURES?

BEFORE DIVING INTO THE SPECIFICS OF COLLOIDS, SUSPENSIONS, AND SOLUTIONS, IT'S CRUCIAL TO ESTABLISH A FOUNDATIONAL
UNDERSTANDING OF WHAT A MIXTURE IS IN THE FIRST PLACE. A MIXTURE IS A SUBSTANCE COMPRISING TWO OR MORE
COMPONENTS NOT CHEMICALLY BONDED. UNLIKE A COMPOUND, THE INDIVIDUAL COMPONENTS RETAIN THEIR OWN CHEMICAL
IDENTITIES AND CAN OFTEN BE SEPARATED BY PHYSICAL MEANS. THINK OF A SALAD; YOU CAN STILL PICK OUT THE LETTUCE,
TOMATOES, AND CUCUMBERS, AND THEY HAVEN'T CHEMICALLY CHANGED INTO SOMETHING NEW. MIXTURES CAN BE BROADLY
CATEGORIZED INTO HOMOGENEOUS AND HETEROGENEOUS TYPES, AND IT'S WITHIN THESE CATEGORIES THAT WE FIND OUR FOCUS:
SOLUTIONS, SUSPENSIONS, AND COLLOIDS.

THE PRIMARY DISTINCTION BETWEEN THESE TYPES OF MIXTURES LIES IN THE SIZE OF THE DISPERSED PARTICLES AND HOW EVENLY
THEY ARE DISTRIBUTED THROUGHOUT THE MEDIUM. THIS SEEMINGLY SMALL DIFFERENCE IN SCALE LEADS TO VASTLY DIFFERENT
OBSERVABLE PROPERTIES AND BEHAVIORS, IMPACTING EVERYTHING FROM HOW LIGHT INTERACTS WITH THE MIXTURE TO WHETHER
IT WILL SETTLE OVER TIME. MASTERING THESE DISTINCTIONS IS NOT JUST AN ACADEMIC EXERCISE;, IT'S A GATEWAY TO
UNDERSTANDING THE COMPLEXITY AND \WONDER OF THE MATERIAL WORLD AROUND US.

TrRUE SoruTIons: THE ULTIMATE HOMOGENEITY

\WHEN WE TALK ABOUT TRUE SOLUTIONS, WE'RE REFERRING TO THE MOST UNIFORM TYPE OF MIXTURE POSSIBLE. IN A TRUE
SOLUTION, THE SOLUTE PARTICLES ARE DISPERSED SO FINELY WITHIN THE SOLVENT THAT THEY ARE INDISTINGUISHABLE EVEN
UNDER A MICROSCOPE. THE PARTICLE SIZE IN A TRUE SOLUTION IS TYPICALLY LESS THAN 1 NANOMETER (NM). THIS INCREDIBLY
SMALL SIZE MEANS THAT THE SOLUTE PARTICLES ARE COMPLETELY DISSOLVED AND EVENLY DISTRIBUTED AT A MOLECULAR OR
IONIC LEVEL. YOU CAN'T SEE INDIVIDUAL SUGAR CRYSTALS ONCE THEY'VE DISSOLVED IN WATER, CAN You? THAT'S BECAUSE
THEY'VE FORMED A TRUE SOLUTION.

CHARACTERISTICS OF TRUE SOLUTIONS

ONE OF THE DEFINING CHARACTERISTICS OF A TRUE SOLUTION IS ITS HOMOGENEITY. |IT APPEARS AS A SINGLE PHASE, MEANING IT



LOOKS UNIFORM THROUGHOUT. LIGHT PASSES STRAIGHT THROUGH A TRUE SOLUTION WITHOUT SCATTERING, MAKING THEM
TRANSPARENT OR TRANSLUCENT, BUT NOT CLOUDY. For EXAMPLE, SALTWATER OR SUGAR WATER ARE CLEAR. THESE
SOLUTIONS ARE TYPICALLY STABLE, MEANING THE SOLUTE WILL NOT SETTLE OUT OVER TIME, EVEN IF LEFT UNDISTURBED FOR
EXTENDED PERIODS. FURTHERMORE, THE COMPONENTS OF A TRUE SOLUTION CANNOT BE EASILY SEPARATED BY SIMPLE
FILTRATION. IF YOU TRY TO FILTER SALTWATER, THE SALT MOLECULES ARE TOO SMALL TO BE CAUGHT BY THE FILTER PAPER.

ExAMPLES OF TRUE SOLUTIONS

THE WORLD IS FULL OF EXAMPLES OF TRUE SOLUTIONS. COMMON HOUSEHOLD EXAMPLES INCLUDE SALT DISSOLVED IN WATER,
SUGAR DISSOLVED IN TEA, AND VINEGAR (ACETIC ACID DISSOLVED IN \X/ATER). IN THE CONTEXT OF AIR, IT'S A SOLUTION OF
GASES, PRIMARILY NITROGEN AND OXYGEN. MANY ALLOYS, LIKE BRASS (COPPER AND ZINC) AND STEEL (IRON AND CARBON), ARE
ALSO CONSIDERED SOLID SOLUTIONS. EVEN THE SALINE SOLUTION USED FOR CONTACT LENSES IS A PRIME EXAMPLE OF A TRUE
SOLUTION, ENSURING A CLEAR AND STABLE DISPERSION OF SALT IN WATER.

SUSPENSIONS: TEMPORARY AND SETTLING INCLUSIONS

MOVING TO THE OTHER END OF THE PARTICLE SIZE SPECTRUM, WE ENCOUNTER SUSPENSIONS. UNLIKE TRUE SOLUTIONS,
SUSPENSIONS ARE HETEROGENEOUS MIXTURES WHERE THE DISPERSED PARTICLES ARE RELATIVELY LARGE AND WILL EVENTUALLY
SETTLE OUT IF LEFT UNDISTURBED. | HE PARTICLE SIZE IN A SUSPENSION IS TYPICALLY GREATER THAN ],OOO NANOMETERS (NM).
IMAGINE ADDING SAND TO WATER, THE SAND PARTICLES ARE VISIBLE, AND IF YOU LET THE MIXTURE SIT, THE SAND WILL SINK TO
THE BOTTOM, LEAVING CLEARER WATER ABOVE. THIS SETTLING IS A HALLMARK OF SUSPENSIONS.

PROPERTIES OF SUSPENSIONS

SUSPENSIONS ARE CHARACTERIZED BY THEIR HETEROGENEITY AND INSTABILITY. THE DISPERSED PARTICLES ARE LARGE ENOUGH TO
BE SEEN WITH THE NAKED EYE OR A SIMPLE MICROSCOPE. BECAUSE OF THEIR SIZE, THESE PARTICLES CAN SCATTER LIGHT, GIVING
THE MIXTURE A CLOUDY OR OPAQUE APPEARANCE. FOR INSTANCE, MUDDY WATER IS A SUSPENSION THAT IS CLEARLY OPAQUE.
A KEY PROPERTY OF SUSPENSIONS IS THAT THEY WILL SEPARATE UPON STANDING, THE HEAVIER PARTICLES SEDIMENT TO THE
BOTTOM. THIS MAKES THEM FUNDAMENTALLY DIFFERENT FROM SOLUTIONS. |MPORTANTLY, THE DISPERSED PARTICLES IN A
SUSPENSION CAN BE SEPARATED FROM THE LIQUID BY SIMPLE FILTRATION. [F YOU POUR MUDDY WATER THROUGH A COFFEE
FILTER, THE MUD PARTICLES WILL BE RETAINED ON THE FILTER PAPER.

CoMMON ExXAMPLES OF SUSPENSIONS

MANY EVERYDAY SUBSTANCES ARE SUSPENSIONS. THINK ABOUT A BOTTLE OF SALAD DRESSING BEFORE YOU SHAKE IT, THE OIL
AND VINEGAR HAVE SEPARATED. SAND IN WATER, AS MENTIONED BEFORE, IS ANOTHER CLASSIC EXAMPLE. CERTAIN MEDICINES, LIKE
SOME LIQUID ANTACIDS OR ANTIBIOTIC SUSPENSIONS, REQUIRE SHAKING BEFORE USE PRECISELY BECAUSE THEY ARE SUSPENSIONS
THAT WILL SETTLE. EVEN SOME PAINTS CAN BE CONSIDERED SUSPENSIONS OF PIGMENTS IN A LIQUID BINDER, WHICH IS WHY THEY
NEED TO BE STIRRED BEFORE APPLICATION.

CoLLoibs: THE INTERMEDIATE REALM OF DISPERSIONS

COLLOIDS, OFTEN CALLED COLLOIDAL DISPERSIONS, OCCUPY AN INTERESTING MIDDLE GROUND BETWEEN TRUE SOLUTIONS AND
SUSPENSIONS. THEIR PARTICLE SIZE FALLS BETWEEN THAT OF SOLUTIONS AND SUSPENSIONS, TYPICALLY RANGING FROM 1
NANOMETER (NM) TO ],OOO NANOMETERS (NM). W/HILE THE PARTICLES IN A COLLOID ARE LARGER THAN THOSE IN A TRUE
SOLUTION, THEY ARE SMALL ENOUGH TO REMAIN DISPERSED AND DO NOT READILY SETTLE OUT. THIS INTERMEDIATE SIZE GIVES



COLLOIDS UNIQUE PROPERTIES THAT ARE DISTINCT FROM BOTH SOLUTIONS AND SUSPENSIONS.

Key CHARACTERISTICS ofF CoLLoIDS

THE MOST STRIKING CHARACTERISTIC OF MANY COLLOIDS IS THEIR ABILITY TO EXHIBIT THE T YNDALL EFFECT. THIS IS THE
PHENOMENON WHERE LIGHT IS SCATTERED BY THE DISPERSED PARTICLES, MAKING THE BEAM OF LIGHT VISIBLE AS IT PASSES
THROUGH THE COLLOID. THINK ABOUT SUNLIGHT SHINING THROUGH A DUSTY ROOM; YOU CAN SEE THE PATH OF THE LIGHT BEAM
BECAUSE THE DUST PARTICLES ARE SCATTERING IT. THIS EFFECT IS NOT OBSERVED IN TRUE SOLUTIONS, WHERE PARTICLES ARE
TOO SMALL TO SCATTER LIGHT SIGNIFICANTLY. COLLOIDS ALSO TEND TO BE STABLE, THEIR DISPERSED PARTICLES DO NOT
SETTLE OUT OVER TIME, AND THEY CANNOT BE SEPARATED BY SIMPLE FILTRATION, MUCH LIKE TRUE SOLUTIONS.

TypPes AND ExXAMPLES ofF CoLLOIDAL DISPERSIONS

COLLOIDS ARE CLASSIFIED BASED ON THE PHYSICAL STATES OF THE DISPERSED PHASE AND THE DISPERSION MEDIUM. COMMON
TYPES INCLUDE:

SoL: SoLID DISPERSED IN A LIQUID (E.G., PAINT, INK).

EMULSION: LIQUID DISPERSED IN A LIQUID (E.G., MILK, MAYONNAISE).

FoaM: GAS DISPERSED IN A LIQUID OR SOLID (E.G., WHIPPED CREAM, STYROFOAM).

AEROSOL: SOLID OR LIQUID DISPERSED IN A GAS (E.G., FOG, SMOKE).

MILKI FOR INSTANCE, IS A COMPLEX COLLOID WHERE FAT AND PROTEIN PARTICLES ARE DISPERSED IN \WATER. FoG IS AN AEROSOL
OF WATER DROPLETS SUSPENDED IN AIR. THESE EXAMPLES HIGHLIGHT THE WIDESPREAD PRESENCE OF COLLOIDS IN OUR
ENVIRONMENT AND IN THE PRODUCTS WE USE.

Key DIFFERENCES: PARTICLE SizE AND BEHAVIOR

THE MOST FUNDAMENTAL DIFFERENCE BET\WEEN COLLOIDS, SUSPENSIONS, AND TRUE SOLUTIONS LIES IN THE SIZE OF THE
DISPERSED PARTICLES. THIS DIFFERENCE IN SCALE DICTATES A CASCADE OF OTHER OBSERVABLE PROPERTIES, INCLUDING THEIR
STABILITY, CLARITY, AND HOW THEY INTERACT WITH LIGHT AND FILTRATION. UNDERSTANDING THESE VARIATIONS IS CRUCIAL
FOR ANYONE STUDYING CHEMISTRY OR MATERIALS SCIENCE.

IN A TRUE SOLUTION, PARTICLES ARE MOLECULAR OR IONIC, LESS THAN 1 NM, LEADING TO COMPLETE DISSOLUTION,
TRANSPARENCY, AND NO SETTLING. COLLOIDS HAVE LARGER PARTICLES, BETWEEN 1 NM AND 1,000 NM, RESULTING IN THE
TYNDALL EFFECT, STABILITY (NO SETTLING), AND OPAQUENESS OR TRANSLUCENCE. SUSPENSIONS, WITH PARTICLES GREATER
THAN 1,000 NM, ARE VISIBLY HETEROGENEOUS, OPAQUE, UNSTABLE (SETTLE OUT), AND CAN BE FILTERED. THE ABILITY TO
SCATTER LIGHT (TYNDALL EFFECT) IS A KEY DIFFERENTIATOR FOR COLLOIDS, WHILE THE TENDENCY TO SETTLE IS THE DEFINING
CHARACTERISTIC OF SUSPENSIONS.

METHODS OF IDENTIFICATION AND SEPARATION

DISTINGUISHING BETWEEN THESE THREE TYPES OF MIXTURES AND SEPARATING THEIR COMPONENTS ARE ESSENTIAL PRACTICAL
SKILLS. FORTUNATELY, SEVERAL STRAIGHTFORW ARD METHODS CAN BE EMPLOYED TO ACHIEVE THIS, LARGELY LEVERAGING THE
DIFFERENCES IN PARTICLE SIZE AND PROPERTIES.



VISUAL INSPECTION AND LIGHT SCATTERING

A QUICK INITIAL ASSESSMENT CAN OFTEN BE MADE THROUGH VISUAL INSPECTION. TRUE SOLUTIONS ARE TYPICALLY CLEAR AND
TRANSPARENT. |F A MIXTURE APPEARS CLOUDY OR OPAQUE, IT'S LIKELY A SUSPENSION OR A COLLOID. TO FURTHER
DIFFERENTIATE, THE TYNDALL EFFECT CAN BE OBSERVED. SHINE A BEAM OF LIGHT THROUGH THE MIXTURE;, IF THE BEAM IS VISIBLE,
IT INDICATES THE PRESENCE OF COLLOIDAL PARTICLES. |F THE MIXTURE IS COMPLETELY CLEAR AND THE LIGHT BEAM IS NOT
VISIBLE, IT'S LIKELY A TRUE SOLUTION. |F THE PARTICLES ARE LARGE ENOUGH TO BE SEEN WITH THE NAKED EYE AND APPEAR TO
BE SETTLING, IT'S A SUSPENSION.

FILTRATION AND SEDIMENTATION

FILTRATION IS A HIGHLY EFFECTIVE METHOD FOR SEPARATING SUSPENSIONS. COMMON FILTER PAPER WILL TRAP THE LARGER
PARTICLES OF A SUSPENSION, LEAVING THE LIQUID PHASE BEHIND. TRUE SOLUTIONS AND COLLOIDS, HOWEVER, WILL PASS
THROUGH STANDARD FILTER PAPER BECAUSE THEIR PARTICLES ARE TOO SMALL. T O SEPARATE COLLOIDS, MORE SPECIALIZED
FILTRATION METHODS LIKE ULTRAFILTRATION MIGHT BE REQUIRED, OR THEY CAN BE SEPARATED THROUGH PROCESSES LIKE
CENTRIFUGATION, WHICH USES CENTRIFUGAL FORCE TO ACCELERATE SEDIMENTATION. SEDIMENTATION ITSELF IS A KEY INDICATOR
FOR SUSPENSIONS; IF PARTICLES SETTLE OUT ON THEIR OWN, IT'S A CLEAR SIGN OF A SUSPENSION. COLLOIDS AND SOLUTIONS,
BEING STABLE, DO NOT UNDERGO SEDIMENTATION.

ReAL-\YW ORLD APPLICATIONS AND EXAMPLES

THE UNDERSTANDING AND MANIPULATION OF COLLOIDS, SUSPENSIONS, AND SOLUTIONS ARE VITAL ACROSS NUMEROUS
INDUSTRIES AND SCIENTIFIC DISCIPLINES. THEIR UNIQUE PROPERTIES LEND THEMSELVES TO A WIDE ARRAY OF PRACTICAL
APPLICATIONS THAT IMPACT OUR DAILY LIVES IN COUNTLESS WAYS.

IN THE MEDICAL FIELD, MANY INTRAVENOUS (|V) SOLUTIONS ARE TRUE SOLUTIONS, ENSURING RAPID AND COMPLETE ABSORPTION
BY THE BODY. HOWEVER, SOME MEDICATIONS ARE ADMINISTERED AS COLLOIDAL SUSPENSIONS TO CONTROL THEIR RELEASE RATE
OR IMPROVE SOLUBILITY. FOOD SCIENCE HEAVILY RELIES ON THESE CONCEPTS; MILK IS A COLLOID ESSENTIAL FOR NUTRITION,
AND MAYONNAISE IS AN EMULSION (A TYPE OF COLLOID) THAT STABILIZES OIL AND WATER. DETERGENTS WORK BY SUSPENDING
DIRT PARTICLES, PREVENTING THEM FROM REDEPOSITING ON FABRICS. THE PAINTS AND INKS WE USE DAILY ARE OFTEN COLLOIDAL
DISPERSIONS, REQUIRING CAREFUL FORMULATION TO MAINTAIN STABILITY AND APPLICATION PROPERTIES. EVEN NATURAL
PHENOMENA LIKE RAINBOWS AND THE BLUE COLOR OF THE SKY ARE EXPLAINED BY THE INTERACTION OF LIGHT WITH DISPERSED
PARTICLES IN THE ATMOSPHERE, WHICH CAN BE CONSIDERED COLLOIDAL.

CHALLENGES AND CONSIDERATIONS

W/HILE THE CONCEPTS OF COLLOIDS, SUSPENSIONS, AND SOLUTIONS MIGHT SEEM STRAIGHTFORW ARD, THERE ARE NUANCES AND
CHALLENGES IN THEIR STUDY AND APPLICATION. FOR INSTANCE, THE BOUNDARIES BETWEEN THESE CATEGORIES CAN SOMETIMES
BLUR, PARTICULARLY WITH VERY FINE SUSPENSIONS OR LARGE COLLOIDAL PARTICLES. THE STABILITY OF COLLOIDS, FOR
EXAMPLE, CAN BE INFLUENCED BY FACTORS LIKE TEMPERATURE, PH, AND THE PRESENCE OF ELECTROLYTES, LEADING TO
PHENOMENA LIKE COAGULATION OR FLOCCULATION, WHERE PARTICLES AGGREGATE AND MAY EVENTUALLY SETTLE OUT,
BEHAVING MORE LIKE A SUSPENSION.

FURTHERMORE, THE PRECISE MEASUREMENT OF PARTICLE SIZE IS OFTEN CRITICAL FOR CONTROLLING THE PROPERTIES OF
COLLOIDAL SYSTEMS. TECHNIQUES LIKE DYNAMIC LIGHT SCATTERING (DLS) ARE EMPLOYED FOR THIS PURPOSE. IN INDUSTRIAL
SETTINGS, MAINTAINING THE DESIRED DISPERSION STATE AND PREVENTING UNWANTED AGGREGATION OR SEPARATION IS A
CONSTANT CHALLENGE. UUNDERSTANDING THESE COMPLEXITIES ALLOWS FOR BETTER PRODUCT DEVELOPMENT, MORE EFFICIENT
PROCESSES, AND A DEEPER APPRECIATION FOR THE INTRICATE SCIENCE BEHIND THE MATERIALS WE ENCOUNTER DAILY.



THE STUDY OF COLLOIDS, SUSPENSIONS, AND SOLUTIONS OFFERS A FASCINATING GLIMPSE INTO THE BEHAVIOR OF MATTER AT
DIFFERENT SCALES. THEIR DISTINCT CHARACTERISTICS, DRIVEN BY PARTICLE SIZE, GOVERN THEIR STABILITY, APPEARANCE, AND
INTERACTIONS WITH LIGHT AND PHYSICAL FORCES. FROM THE CLEAR, UNIFORM NATURE OF TRUE SOLUTIONS TO THE SETTLING
TENDENCY OF SUSPENSIONS AND THE LIGHT-SCATTERING BRILLIANCE OF COLLOIDS, EACH TYPE PLAYS A CRUCIAL ROLE IN THE
NATURAL WORLD AND IN HUMAN INNOVATION.

FREQUENTLY ASKED QUESTIONS

Q: \WHAT IS THE PRIMARY DIFFERENCE BETWEEN A COLLOID AND A SUSPENSION?

A: THE PRIMARY DIFFERENCE LIES IN THE SIZE OF THE DISPERSED PARTICLES. IN A SUSPENSION, PARTICLES ARE LARGER (OVER
1,000 NM) AND WILL SETTLE OUT OVER TIME, MAKING THE MIXTURE HETEROGENEOUS AND OPAQUE. IN A COLLOID, PARTICLES
ARE SMALLER (BETWEEN 1 NM AND 1,000 NM) AND REMAIN DISPERSED, NOT SETTLING OUT, OFTEN EXHIBITING THE T YNDALL
EFFECT AND APPEARING TRANSLUCENT OR OPAQUE.

Q: CAN YOU SEE THE PARTICLES IN A TRUE SOLUTION , A COLLOID, AND A SUSPENSION
WITH THE NAKED EYE?

A: YOU CAN TYPICALLY SEE THE PARTICLES IN A SUSPENSION WITH THE NAKED EYE. THE PARTICLES IN A COLLOID ARE
GENERALLY NOT VISIBLE TO THE NAKED EYE BUT CAN BE SEEN WITH A MICROSCOPE, AND THEIR PRESENCE IS OFTEN REVEALED BY
THE T YNDALL EFFECT. THE PARTICLES IN A TRUE SOLUTION ARE TOO SMALL TO BE SEEN EVEN WITH A MICROSCOPE,; THEY ARE
AT THE MOLECULAR OR IONIC LEVEL.

Q: \NWHAT IS THE T YNDALL EFFECT AND WHICH TYPE OF MIXTURE EXHIBITS IT?

A: THE TYNDALL EFFECT IS THE SCATTERING OF LIGHT BY PARTICLES IN A COLLOID OR A FINE SUSPENSION, MAKING THE PATH OF
THE LIGHT BEAM VISIBLE. TRUE SOLUTIONS DO NOT EXHIBIT THE T YNDALL EFFECT BECAUSE THEIR PARTICLES ARE TOO SMALL
TO SCATTER LIGHT.

QZ ARE COLLOIDS CONSIDERED HOMOGENEOUS OR HETEROGENEOUS MIXTURES?

A: COLLOIDS ARE CONSIDERED HETEROGENEOUS MIXTURES. WHILE THE DISPERSED PARTICLES ARE UNIFORMLY DISTRIBUTED
THROUGHOUT THE DISPERSION MEDIUM AND DO NOT SETTLE OUT, THEY ARE STILL DISCRETE PARTICLES AND NOT DISSOLVED AT
A MOLECULAR LEVEL, UNLIKE IN A TRUE SOLUTION.

QZ How DOES PARTICLE SIZE INFLUENCE THE STABILITY OF THESE MIXTURES?

A: LARGER PARTICLES IN SUSPENSIONS ARE MORE SUSCEPTIBLE TO GRAVITY AND OTHER FORCES, CAUSING THEM TO SETTLE
OUT, MAKING SUSPENSIONS UNSTABLE. SMALLER COLLOIDAL PARTICLES, WHILE STILL DISPERSED, ARE LESS AFFECTED BY THESE
FORCES AND REMAIN STABLE. THE MOLECULAR OR IONIC PARTICLES IN TRUE SOLUTIONS ARE SO SMALL THEY ARE COMPLETELY
SOLVATED AND REMAIN STABLE INDEFINITELY.

Q: GIVE AN EXAMPLE OF A SOLID DISPERSED IN A GAS.

A: A CLASSIC EXAMPLE OF A SOLID DISPERSED IN A GAS IS SMOKE. SMOKE CONSISTS OF FINE SOLID PARTICLES (SOOT, ASH)
SUSPENDED IN AIR, WHICH IS A GAS. THIS TYPE OF COLLOID IS ALSO KNOWN AS A SOLID AEROSOL.



QI \WHY DO WE NEED TO SHAKE SOME LIQUID MEDICINES BEFORE TAKING THEM?

A: MANY LIQUID MEDICINES THAT ARE SUSPENSIONS NEED TO BE SHAKEN BECAUSE THE ACTIVE MEDICINAL INGREDIENTS ARE
DISPERSED AS SOLID PARTICLES THAT WILL SETTLE TO THE BOTTOM OF THE CONTAINER IF LEFT UNDISTURBED. SHAKING
REDISTRIBUTES THESE PARTICLES TO ENSURE AN ACCURATE AND EFFECTIVE DOSE IS ADMINISTERED.

QI CAN ALL COLLOIDS BE SEPARATED BY SIMPLE FILTRATION?

A: NO, COLLOIDS CANNOT BE SEPARATED BY SIMPLE FILTRATION. THE PORES IN STANDARD FILTER PAPER ARE TOO LARGE TO
TRAP THE COLLOIDAL PARTICLES. SPECIALIZED FILTRATION TECHNIQUES, SUCH AS ULTRAFILTRATION OR DIALYSIS, ARE OFTEN
REQUIRED TO SEPARATE COLLOIDAL PARTICLES FROM THE DISPERSION MEDIUM.
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