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Surface Chemistry

a) Peptization:

The process of conversion of a freshly prepared precipitate into a colloidal sol by
shakingitwith suitable dispersionmediuminthepresence ofsmallamountofelectrolyte
iscalled peptization. Theelectrolyteaddediscalled peptizing agent.

During peptization, the precipitate adsorbs one of theions of the electrolyte onits
surface and formsapositive or negative charge onit. Thus the particles of the precipitate
break up into smaller particles of the colloidal size.

Purification of colloids

The colloidal solution prepared contains excessamountofelectrolyteand someother
solubleimpurities. Even though smallamount of electrolyte isrequired for the stability of
colloid,large amountmay cause precipitation. The process ofreducing the concentration
ofelectrolyte and otherimpuritiesisknown as purification of colloids. Some methods
used for purificationare:

1. Dialysis:Itisthe processofremovingdissolved substances from a colloidal solution
by means of diffusion through a semi-permeable membrane. Here the sol particles are
takeninaparchmentor cellophane baganditis suspendedinarunningstream ofwater.
Theimpuritiesare diffused through the membrane and the sol particles areleft behind.
These particles are then suspended in suitable dispersion medium so as to geta colloidal
dispersion.

Thespeedofdialysiscanbeincreased byusinghotwaterinstead of cold water.Then
theprocessisknownas hot water dialysis.

The speed of dialysis can also be increased by dipping two electrodes and passing
electricity. Then the process is known as electro dialysis.

2. Ultra filtration: Itisthe processofseparatingthe colloidal particles fromthe
impuritiesbyusingaspecial type of filter paper called ultra filters or ultra filter paper. Itis
prepared by dipping ordinary filter paperin colloidion solution (a 4% solution of
nitrocellulose in a mixture of alcohol and ether).

When colloidal particles are filtered using ultra filters, the sol particles are retained on
the filter paper while the impuritiesand the electrolyteare passed throughit. Whenthese
sol particlesaresuspendedinsuitabledispersion medium, we get a colloidal solution.

Properties of colloids

1. Colligative properties:

In colloids, the numbers of particles are very small compared to that of true
solution.So the values of colligative propertiessuchasrelativeloweringofvapour

pressure, elevation of boiling point, depression of freezing point and osmotic
pressure are small compared to that of true solution.



2. Tyndall effect:

Whenalightbeamispassedthroughacolloidal solution, we can see the path ofthelight
beam.Thisphenomenonis known as Tyndall effect. Itis due to the scattering oflight beam
by the colloidal particles. The visible pathis called tyndall cone.

Tyndall effect is observed only when the following conditions are satisfied:

() The diameter of the dispersed particles is much larger than the wavelength of the light
used.

(i) The refractive indices of the dispersed phase and the dispersion medium differ greatly
in magnitude.

True solutionsdonotshow Tyndall effectsince the size of particlesisvery small so that
they cannotscatterthe light beam. Thus Tyndall effect is used to distinguish a colloidal
solution from a true solution.

Ultra microscope used to see the colloidal particles works on the principle of Tyndall
effect.

3. Brownian movement

In colloids, the particles of dispersion medium are in a state of continuous zig-zag
motion. This motion was first observed by Robert Brown and itis known as Brownian
movement. Itisindependent of the nature of the colloidal particlesbutdependsonthesize
ofthe particlesandviscosity ofthe solution.Smallerthe sizeandlessertheviscosity of the
medium, faster is the motion.

Brownian movementisduetotheunbalancedbombardmentofparticles ofthe
dispersed phasebytheparticlesof dispersion medium. Itis responsible for the stability
of colloids.

4. Charge on colloidalparticles:

Colloidal particlesalwayscarryanelectriccharge.Foragivencolloidal solution, the
natureofthechargeisthesame on all the particles.

Positively charged sol Negatively charged sol

Hydrated metallic oxideslike Fe203.xH20, | Metal sols (e.g. Cu sol, Ag sol, Au sol)
Al203.xH20, CrOs3.xH20 etc.

Basic dyes (e.g. methylene blue) Metallic sulphides (e.g. As2S3, CdS etc)
Haemoglobin in blood Acid dyes (e.g. eosin, congo red etc.)
Metal oxides (TiO2) Sols of starch, gum, gelatin, clay, charcoal etc.
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