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Colloidal dispersions:

Classification of dispersed systems & their general characteristics, size &
shapes of colloidal particles, classification of colloids &comparative account of
their general properties. Optical, kinetic & electrical properties. Effect of
electrolytes, coacervation, peptization& protective action.
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Colloidal Dispersions:

e A colloid is essentially a heterogeneous mixture made up of small particle
s of one substance dispersed across another, which 1s referred to as the dis
persion medium.
This involves the dispersion of one material as minuscule particles in a
different substance known as the dispersion medium.
These small particles, which can have sizes ranging from one to a
thousand nanometers, float on top of the mixture instead of sinking to the
bottom. They are seen with an electron or optical microscope, which
detects microscopic particles.

Colloidal dispersions

©——Dispersed phase

Dispersion medium

Classification of dispersed systems:
Dispersed systems are classified in two main ways:
1. By the size of the dispersed phase particles:
a) Molecular dispersions:
e These are homogeneous mixtures where the solute particles are
on the order of individual molecules or ions.
e They are less than 1 nanometer (nm) in size. Examples include
sugar pactBop (rasvor) (sugar solution) in water and salt water.
b) Colloidal dispersions:
e These are heterogeneous mixtures where the dispersed phase
particles are larger than individual molecules but smaller than
those in a suspension, typically ranging from 1 nm to 1
micrometer (um). Examples include milk, fog, and whipped
cream.
c) Coarse dispersions:
e These are heterogeneous mixtures where the dispersed phase
particles are larger than 1 micrometer.
e They tend to settle out of the mixture over time due to gravity.
Examples include sand in water and gravel.
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DISPERSION SYSTEMS

MOLECULAR DISPERSION COLLOIDAL DISPERSION COARSE DISPERSION
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2. By the nature of the dispersed phase and the dispersion medium:

1) Solid in liquid (suspensions): These are mixtures of solid particles
suspended in a liquid. The solid particles are large enough to settle out of
the mixture if left undisturbed. Examples include sand in water, mud, and
paint.

2) Liquid in liquid (emulsions): These are mixtures of two immiscible
liquids where one liquid 1s dispersed in droplets throughout the other
liquid. Examples include mayonnaise, salad dressing, and homogenized
milk.

3) Gas in liquid (foams): These are mixtures of gas bubbles dispersed in a
liquid. Examples include shaving cream, whipped cream, and beer.

4) Solid in gas (aerosols): These are mixtures of solid particles or liquid
droplets dispersed in a gas. Examples include fog, smoke, and hairspray.

5) Gas in solid (solid foams): These are mixtures where a gas is trapped
within a solid matrix. Examples include pumice and styrofoam.

6) Liquid in solid (gels): These are dispersions where a liquid is dispersed in
a solid matrix. Examples include jelly and some contact lenses.

Comparison Of Characteristics Three Dispersed Systems
Sr. No. Molecular Colloidal Coarse
dispersions dispersions dispersions
Particle size | Lessthan 1 nm I nmto 0.5 pm More than 0.5
um
Appearance | Clear, transparent | Opalescent Frequently
opaque
Visibility Invisible in Visible in electron | Visible under
electron microscope optical

microscope microscope or
naked eye
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4. | Separation Pass through Pass through filter | Do not pass
semipermeable paper but do not through
membrane, filter | pass through normal filter
paper semipermeable paper and
membrane semipermeable
membrane
5. | Diffusion Undergo rapid Diffuse very slowly | Do not diffuse
diffusion
6. | Sedimentation No question of Do not settle down | Fast
settling sedimentation
of dispersed
phase by
gravity or
| other forces

Shapes of colloidal particles:

e Shape of colloidal particles are depending upon method by which they
are prepared and the type of interaction between dispersed phase with
dispersion medium.

They may be exists in cubical, spherical, spiral thread, cylindrical, disc
and rod shaped.
It visible in electron microscope and look live as:-
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Classification of colloids &comparative account of their general
properties:
Based on the interaction between dispersed phase and dispersion medium,
colloidal systems are classified as:

1. Lyophilic colloids

2. Lyophobic Colloids

3. Associations Colloids
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1. Lyophilic colloids

e The dispersed phase has a high affinity for the dispersion medium.
Lyophilic Colloids, also known as reversible hydrophilic colloids, are
colloidal systems in which the dispersed phase particles have a strong

affinity for the dispersion medium.

2. Lyophobic Colloids:
The particles resist solvation and dispersion in the solvent. Very little
attraction between dispersed particle and dispersion medium.

When dispersion medium in these colloids in water they are known as

hydrophobic colloids.
Eg: Gold, Silver in water.

3. Associations Colloids:
Certain molecules termed Amphiphilic or surface active agents
characterized by two regions of opposing solution affinities within the

same molecule.

These substances act as a strong electrolyte when they are in low
concentrations, but they react as colloidal sols when they are in high

concentration.

In higher concentration, particles aggregate showing colloidal behaviour.
These aggregated particles are known as the micelles. They are also

known as the associated colloids.

Difference between Lyophilic colloids and Lyophobic colloids

Sr. No

Lyophilic colloids

Lyophobic colloids

1.

Colloidal particles have greater
affinity for the dispersion medium

Colloidal particles have little affinity
for the dispersion medium

2.

Owing to their affinity for the
dispersion medium, the molecules
disperse spontancously to form
colloidal solution

Material does not disperse
spontaneously, and hence lyophobic
sols are prepared by dispersion or
condensation methods

These colloids form “reversible
sols”

These colloids form “irreversible
sols™

Viscosity of the dispersion medium
1s increased greatly by the presence
of the lyophobic colloidal particles

Viscosity of the dispersion medium is
not greatly increased by the presence
of lyophilic colloidal particles

Dispersed phase consists generally
of large organic molecules such as
gelatin, acacia lying within
colloidal size range

Dispersed phase ordinarily consists of
morganic particles, such as gold or
silver
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6.

electrolytes

Dispersions are stable generally in
the presence of electrolytes; they
may be salted out by high
concentrations of very soluble

Lyophobic dispersions are unstable in

the presence of even small
concentrations of electrolytes

Comparative account of their general properties:

Sr.
No.

Properties

Lyophilic
Colloids

Lyophobic
Colloids

Association
Colloids

1.

Nature of
Interaction

Strong, High
Affinity

Very low
Affinity

Depend on type
of dispersion
medium.

Size

Small

Large

Small

Dispersed phase

Mostly organic
molecules

Mostly
1norganic
molecules

Aggretion of
surfactants

Viscosity

Increased

Same as
dispersion
medium

Increase

Reversibility
profile

Reversible

Irreversible

Reversible

Method of
Preparation

Simple and
Easy

Special method
Required

Depends on
CMC

Optical, kinetic & electrical properties.

1. Optical properties.
2. Kinetic properties.
3. Electrical properties.

1. Optical properties:
Tyndal effect
e When a light beam is sent through a colloidal solution that has been
maintained in the dark, the path of the beam i1s lit with blue light.
e Tyndall cone is the result of the Tyndall effect, whereas the effect itself 1s
called Tyndall effect.
e A colloidal solution causes the Tyndall effect by scattering light by
particles.
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Solution Mixture of water
and milk

Electron microscopy:
e It give actual picture of the colloidal particles.
e High energy electron beam are passed it is used to observe the size, shape
and structure of colloid particle.

Turbidity:
e All colloidal show turbidity according to molecular weight of colloids
particles. Spectrophotometer are used to check this.

2. Kinetic properties:
These properties helps to known about the motion of colloidal particles in
colloidal dispersion.
a) Brownian Movement:
« The continuous zigzag movement of particles in the dispersion medium in
a colloidal solution is called Brownian movement.
Brownian movement is due to the unequal bombardment of the moving
molecules of dispersion medium on colloidal particles.
Brownian movement decreases with an increase in the size of the
colloidal particles. So suspension does not exhibit the Brownian
movement.

b) Diffusion:
e [t 1s the movement of particles from an area of lower concentration.
e [tis based on fick’s first law, that particles diffuse continuously until
equilibrium reached.
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Diffusion

Concentration Concentration

¢) Sedimentation:
e It is the settling down of dispersed phase particles into dispersion medium
phase particles into dispersion medium due to gravity.
e [f the sedimentation is high then stability 1s low.

Clear water

Mud

Sedimentation process
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3. Electrical Properties of Colloids:

Electrophoresis
In this process, an electric field is applied to a colloidal fluid, allowing
colloidal particles to move.
The charge of the particles can be determined by observing the buildup
near the electrodes.
If the particles are gathered near a positive electrode, their charge is
negative, and vice versa.

Reservoir

Initial level -

Water —% o
(dispersion .1 Colloidal
medium) [ solution

Stop cock

Electro-osmosis
e It is a method of stopping particles in a colloidal solution by exposing the
dispersion medium to an electrical field.

Electrical double-layer theory
The particles are charged in this theory by depositing ions at immovable
sites in the first layer. The second layer contains diffused mobile ions.
The charge on both of these levels is the same.
The development of a potential known as the Electrokinetic potential
arises from this two-layer structure.
They move under the influence of electric fields due to the growth of the
potential around these particles.
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Effect of electrolytes, coacervation, peptization& protective
action.

1. Effect of electrolytes

2. Effect of Coacervation

3. Effect of Peptization

4. Effect of protective action.

1. Effect of electrolytes:

e An electrolyte is a substance that conducts electricity when dissolved in
water. Electrolytes are essential for a number of functions in the body.
The particles stabilized only by the presence of electrical charges on their
surfaces through the addition of small amount of electrolytes.
The like charges produce repulsion which prevents coagulation of the
particles and subsequent settling.
Addition of electrolytes beyond necessary for maximum stability results
in accumulation of opposite ions and decrease zeta potential which results
in coagulation and finally precipitation of colloids.

2. Effect of Coacervation:

When two opposite charged hydrophilic colloids are mixed then there
will be separation of the colloid rich layer.

The colloid rich layer 1s known as coacervate is called as coacevation.
Eg: Gelatin is positively charged and acacia having negatively charge
particle.

3. Effect of Peptization
e The process of converting a freshly prepared precipitate into a colloidal
solution is known as peptization.
In this method as the electrolyte in smaller amounts is added which is
known as peptization agent or peptizing agent. Cause of peptization 1s the
adsorption of the ions of the electrolyte by the particles of the precipitate.
Important peptizing agents are sugar, gem, gelatin and electrolyte.

4. Effect of protective action:
e A protective colloid 1s a lyophilic colloid that when present in small
quantities keeps lyophobic colloids from precipitating under the
coagulating action of electrolytes.

For Notes Regular Visit our Website: www.noteskarts.com




Noteskarts B.Pharma Notes
Subscribe & Visit our Website For Notes
GOLD NUMBER IN COLLOIDAL SYSTEM:

e For a comparative study Zsigmondy introduced a scale of protective
action for different protective colloids in terms of gold number. The gold
number 1s the weight in milligrams of a protective colloid which checks
the coagulation of 10ml of a given gold sol on adding 1 ml of 10%
sodium chloride.

Thus smaller the gold number, greater is the protective action. Gold
numbers of some materials Gelatin 0.005-0.01 Albumin 0.1 Acacia 0.1-
0.2 Sodium oleate 1-5 Tragacanth 2.

A colloidal solution is a type of mixture which consists of particles whose
size varies between 1 and 1000 nanometres. In colloidal solution, the
particles are distributed evenly. During this process, the particles do not
settle down. This is one of the best know thing about colloidal solutions.
Properties of colloids and their variation are a well-known area ever since
the primitive age.
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