COLLOIDS

 

COLLOID

=
Particles of  a dispersed phase in a continuous phase
     (dispersion of particles)

Example:
FOG
=

WATER DROPLETS
   in
          AIR 

Compare:


TRUE SOLUTION




COLLOID

Particles of solute have the


Particles of dispersed phase are much

size of molecules or ions



larger than molecules or ions:











     (1 x 103 pm – 2 x 103 pm)









However, they cannot be seen with a microscope.

TYNDALL EFFECT

The scattering of light by colloidal-size particles.

Examples:


1.
A beam of light becomes visible through a clear gelatin colloid

2.
A ray of light illuminates dust particles in air


(Dusty air is a colloid)

A colloid can be distinguished from a true solution by its ability to scatter light.

The ability of a colloid to scatter light (Tyndall Effect)  is due to the relatively large particles of the dispersed phase:

Ex:
1. A ray of light illuminates dust particles in air



Dusty Air

=
Dust Particles

+

Air



(Colloid)


     (Dispersed Phase)

(Continuous Phase)
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              Colloid                                                                            True Solution

          Scatters light                                                              Scatters negligible light

    Relatively large particles                                                    Very small particles                      

TYPE OF COLLOIDS ACCORDING TO PHYSICAL STATE OF COMPONENTS
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Dispersed Phase
Continuous Phase
     Example
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Aerosols

       Liquid


Gas



 Fog
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   (water in air)

Emulsions
      Liquid


Liquid

    Mayonnaise
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   (oil in water)












Homogenized milk
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(butterfat in water)

Foams

       Gas



Liquid

  Whipped cream

Sols


Insoluble solid

        Liquid

Fe(OH)3 dispersed












       in water


TYPE OF COLLOIDS  ACCORDING TO BEHAVIOR TOWARD WATER
      HYDROPHILIC COLLOIDS


         HYDROPHOBIC COLLOIDS
Like water






    Dislike water
There are strong attractions between

    Lack of attractions between dispersed phase

dispersed phase and water (continuous phase)   and water  (continuous phase) 

There are similar to true
 solutions, but have
    Very different from true solutions

larger solute particles 

   









Are very unstable

Ex: gelatin in water

        

Coagulation is the process by which the dispersed phase of a colloid:






- is made to aggregate,






- separates from the continuous phase

- is promoted by the neutralization of charges surrounding the particles of the dispersed phase.








EXAMPLE OF COAGULATION 





                     Fe(OH)3
     Cl(




                         Fe(OH)3
   PO43(
A positively charged colloidal particle of 

A positively charged colloidal particle

Fe(OH)3 surrounded by Cl(ions



Fe(OH)3 surrounded by PO43( ions

Coagulation is less likely to occur


Coagulation is more likely to occur
Cl( ions do not close in effectively enough

PO43(  ions close in more effectively and will for the neutralization of the colloidal particle

neutralize the colloidal particle

      (Negative charge = 1-)





    (Negative charge = 3-)
ASSOCIATION COLLOIDS

Micelles: 

are colloidal sized particles formed in water by the association of molecules or ions that have:

          Hydrophobic ends






Hydrophilic ends
      Point away from water





Point toward water





Point inward toward each other



 

Ex: Ordinary soap (sodium stearate)

CH3-CH2-CH2-CH2-CH2-CH2-CH2-CH2-CH2- - - - - CH2-CH2-CH2-CH2-COO( Na+
Abbreviated: CH3-(CH2)16-COONa

Sodium stearate dissociates completely when dissolved in water:

CH3-(CH2)16-COONa(aq) (( Na+(aq)  

+  CH3-(CH2)16-COO((aq)











stearate ion

                                                                         
 






CLEANSING ACTION OF SOAP

Stearate ions associate to form micelles:

Oil and grease are absorbed into the hydrophobic centers of soap micelles:

As a result:
- the oil droplets:
- are split to smaller droplets








- are washed away


          1                           2                         3                        4                 5                      6

Cleansing Action of Detergents

The hydrophilic group is usually a sulfate group:
OSO3(
CH3-(CH2)11-OSO3Na(aq)  (( Na+(aq)   +  CH3-(CH2)11-OSO3((aq)

sodium lauryl sulfate                   

                                                                        nonpolar        polar

                                                                   (hydrophobic)  (hydrophilic)
Soapy Water and Detergent “Solutions” are ASSOCIATION COLLOIDS.

Association Colloids: - are colloids in which the dispersed phase consists of micelles 
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