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Colloidal Dispersion: Gel and Magma

Isra Dmour, PhD
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Colloidal Dispersion

® A colloidal dispersian is a system in
which particles of colloidal size of any
nature (e.g. solid, liquid or gas) arc—

dispersed in a continuous phase of a Particle size| | Particle size Particles st
: . less than between greater than
different composition (or state). - el (&G
* Dispersion containing particles in the -5

colloidal range (falling between 1.0 nm  FRETH
and 0.5 im), are termed colloidal o
dispersions such as Magmas and gels.

e [f the disperse phase interacts

bhoyblh g appreciably with the dis
Lol « =—r— medium, it is said to beﬁyopbili-c,

meaning solvent Ioving.

Rod .. «——= If the degree of attraction is small, the
colloid is termed] Iyophobicor solvent
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Colloidal Dispersion

¢ Terms such as h}/drophﬂjc and h}/drophobic, which are more descriptive
of the nature of the colloidal property, have therefore been
developed to refer to the attraction or lack of attraction of the
substance specifically to water T < phohic 5% philic sow =ty *

® lyophilic colloidal - =
® These systems are easiertoprepare and have greater stability.

® These terms are more suitably used when reference is made to the
specific dispersion medium, for a single substance may be
l¥ophobic with respect to one dispersion medium and l;gophjlic

with respect to another.

/ﬁ
e For instance, starch is lyophilic in water but lyophobic in alcohol.

dyaphohic ; dpphilic , L% P Cxtenal phase
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Colloidal Dispersion

* Lyophobic colloids
® are generally composed of inorganic particles. When these are added to the

dispersing phase, there is little if any interaction between the two phases.

* lyophobic mateyi_a}ls:

* They do not spoﬂtaneously disperse but must be encouraged to do

® Their addition to the dispersion medium does not greatly affect the

viscosity of the vehicle

Bentonite magma

©

4

3/28/2022

Sudh as

SO by special individualized procedures. ) - S}\alnns‘,

Scanned with CamScanner



ool o inbeacion
Gels — prolein — Pobap-pili&- —> fAimino M‘: Nt "

Ge'inqg - 5udl.'»§ -— h‘,dmj.ion(? i *
(inCrease viscosity )

Classification of colloidal system
Hydrophilic colloid

v | Molecules have affinity for water and become hydrated when
they are dispersed in water

v Hydrated colloids swell and increase the viscosity of
the system

i imprm‘e stahilitylby reducing interaction petween particles

and their tendency to settle

2. If they possess a net surface electrical charge (that depend on

Crasge 3 ds. J':” = ochemic@roperties &%H of the system) they will repel other
Sdlilin, « ML Jlau Charged particles and thus reduces the likelihood that particles

viscosity enhance- ¢,

will adhere to one another and settle
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Surface electrical charge /

Ge"mg agent * Examples:

Classification of colloidal system
Hydrophilic colloid

- acacia
’ Methylceﬂulose —> derived From Cellulose.

- Proteins (gelatin & albumin)

prokein made by O_CHaH 5
theliver. - a
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increase phlic )\ e——e Produces no Change in system viscosity

Vigcody -

" Hydrophobic colloid

* Has little or no affinity for water molecules

¢ The particles may carry a charge

® They maintain their dispersion in the medium as a result of:

Sm:}w ¢— A mutual repulsion of like charges

Brown Molion: «—1&.

the random Mokion

of porkicles Swspended

in a Medium -

o

like lﬂ\:s T

Brownian movement ). d‘ sl ¥
* E.g of hydrophobic colloids: s oo
- Silveriodide —> inorganic ( AgT) Negative charge
- Sulfur Componnd
- Gold

o
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Hydrophobic colloids
Charged particles

° Charged particles may be neutralized by add.ing ions of the opposite

charges to the dispersion medium

P
® The neutralized particles cling together .. larger particles aggregate

Electralyte

—> may precipitate
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@ Lyophaobic sals Coagulation occurs
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No electrostatic °
repulsion

Properties of Colloids lasr kgfee igh Sisn

1. Scattering of a light beam
directed through the
medium (Tyndall effect)

a. its magnitude is a result of the size

and number of particles present

b. Can be used to determine the

it Gk molecular weight, size, and shape
+ MW 2 s of the colloids
Shes 8iZ¢ |, Brownian movement: result
o from bombardment of the
- (=vop )=Nes < - .
colloidal particles by

molecules of the dispersion
medium (< 5 microns)

* (6N ) 505 comT »

colloid

\

solution

@

A beam of light shining toward the solution and the collowd. The light particles are
suspended when passing through the collod's large particles, but not when passmg
through the solubion's smaller particles.
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The Tyndall effect, also known as Tyndall scattering, is light scattering by
particles in a colloid or particles in a fine suspension. It is named after the
19th-century physicist John Tyndall
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A solution ¢, Acolloid
i
[yndall Effect

True solution Colloidal sol
(No scattering (Scattering of
of light) light)

colloid

solution

~,

light

through the solution's smaller particles
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3. Electrophoresis:

The presence of a Charge on the colloidal particles gives them
electrical properties: thus when exposed to an electrical potential
colloids can be forced to migrate toward the electrode of opposite

charge (electrophoresis)= can be used to separate a mixture of
colloidal substances such as proteins
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A beam of hight shiing toward the solution and the colloid. The light particles are
suspended when passing through the collod's large particles, but not when passing
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