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Colloids can be classified as follows:

Gas

NONE
Gas o
(All gases are mutually miscible)

Continuous Liauid Foam
. iqui _
Medium q Example: whipped cream
Solid Foam
Solid Examples: aerogel, styrofoam,

pumice

Dispersed Phase
Liquid
Liquid Aerosol
Examples: fog, mist, clouds

Emulsion
Examples: milk, mayonnaise, hand
cream
Gel
Examples: gelatin, jelly, cheese,
opal

Solid
Solid Aerosol
Examples: smoke, air
particulates

Sol

Examples: paint, ink

Solid Sol
Example: cranberry glass
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Surface Effect

cube | cm on edge

1 cm < = !

e

. i
total surface area =6 cm”

The surface area has increased by 1 million times but the volume is the same.
This means most of the substance is now on the surface.
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1- Dispersion methods

Mechanical
Using crusher, mill, mixer

Electro-dispersion
using the instruments for electrolytic spraying

Peptization

Acoustic
using ultrasound



Mechanical methods
(a) Ball and (b) colloid mill




‘L Electro-dispersion

(Bridge's arc method)

- This method is employed for obtaining colloidal solutions of metals
e.g. silver, gold, platinum

Bredig's arc method

Metal Electrode ;5’-5




‘L Ultrasonic-dispersion
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: Fig. 7 Graham's Dialyser.
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Electrodialysis: =

In the dialysis unit, the movement of ions across the
membrane can be speeded up by applying an electric
current through the electrodes induced in the solution.

The most important use of dialysis is the purification of
blood in artificial kidney machines.

The dialysis membrane allows small particles (ions) to
pass through but the colloidal size particles
(haemoglobin) do not pass through the membrane.
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The Faraday-Tyndall effect.
Dark-field microscopy: the ultramicroscope.

ordinary microscope

———rmat colloidal dispersion
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Quite strong in lyophobic colloids while in lyophilic colloids it is quite weak.
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Unlike solutions, colloidal suspensions
exhibit light scattering.

1, purple gold so
2, copper sulfate |
solution
3, iron(Il])
hydroxide
‘ colloid
. Y 4.8
' egregeh? toe the Rayleigh scattering
produced in the ing Tyndall scattering
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Properties of colloids

Brownian ()2 4S A Zig- zag
movement of colloidal particles in a
colloidal sol
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stable Fe(OH) sol The sol undergoes coagulation upon
: the addition of Al(S0O,), solution
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coagulant
added coagulant forms precipitate and

precipitate, trapped impurities
trapping impurities settle to bottom

o

—_ ‘ —_

¢ g

impurities ¥

a
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Properties of colloids

Hardy Schulze law : Coagulating power of an
electrolyte increases rapidly with the increase in
the valency of cation or anion.

For negatively charged sol, the coagulating
power of electrolytes are

AICl; > BaCl, > NaCl or Al3* > Ba2* > Na*

For positively charged, then the coagulating
power of electrolytes follow the following order:

PO;™ >S05 >CI”
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- colloidal

particle
+
+
+
+
+ —

colleidal

particle \\
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Hardy-Schulze Rule

= Flocculation is controlled by the valency of the counter-ion (added
electrolyte with charge opposite that of the particle surface)
Fewer 3+ ions than 2+ than 1+ ions are needed to cancel out colloid
charge on negatively charged colloid = more compact counter-ion
cloud (the critical coagulation concentration is lower for 3+ than 2+)




Colloid systems may have a
s large variety of shapes and
™ structures:

a) spherical particles of
monodisperse polystyrene

latex:

b) 3D colloidal crystal of
monodisperse latex particles

c) asbestos fibres

d) thin plates of kaolinite
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Electro-Osmosis Jgawl g sty
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Sedimentation potential (“Dorn-effect)
creation of an electric field when a charged particle
moves relative to stationary fluid

ELECTRODE

SETTLING
PARTICLES

ELECTRODE

AE = sedimentation potential




The electric double layer originated on Agl crystals in
weak solution of Kl and AgNO,

In a) lodide ions (potential-determining ions) complete the
construction of the crystal lattice of Agl and thus charge it

with —ve where K+ is (counterions) are in the solution near
the interface. The total complex is electroneutral. (in b,??)







