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Classes of solutions

~ I

True Solutions (Suspensions) Colloidal Solutions

Suspensions:

eterogeneous mixtures
RQtiver large particles
e.g. whole blood

many medicines (Shake well before using) -«




Colloids:

O Heterogeneous mixtures (micro)
@ Dispersed particles: 1 to 500-1000 nm

drophilic colloids (eucolloids)

y@Ffophobic colloids (aggregation)

t’o °



Colloids

dColloids are mixtures of a solvent and suspended
particles.

dParticles are too small to see but are larger than
molecules.

dDue to their small size they do not settle out of
solution.

here are several types of colloid:

=aerosol (gas + liquid or solid, e.g. fog and smoke),
=foam (liquid + gas, e.g. whipped cream),

ulsion (liquid + liquid, e.g. milk),

=sol (liquid + solid, e.g. paint),
‘-solid foam (solid + gas, e.g. marshmallow),
o =solid emulsion (solid + liquid, e.g. butter),
'-solid sol (solid + solid, e.g. pearl, opal).




Dispersed Continuous
Phase Phase
Gas Liquid Foam

Gas Solid Foam
Liquid Gas Aerosol
Liquid Liquid Emulsion
Liquid Solid Gel

Solid Gas Aerosol
Solid Liquid Sol
Solid Solid Solid sol

t$ °
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Es.....................................'......................‘.ﬂ.
Removal of Colloidal Particles
s> OColloid particles are too small E:E
%2 to be separated by physical %
¢ means (e.g. filtration). %
2 OColloid particles are coagulated %
% (enlarged) until they can be o
::; removed by filtration. %
% Methods of coagulation: o
cee ing (colloid particles move X
% a cted to each other oo
2 lide); ;::
oee lectrolyte X
cee rface charges X
% on the ¢ particles). X
s ODialy ng a :::
% semipermeable membranes o
:E: separate iops from colloidal ::E
e particles. %
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http://www.psc.edu/general/software/packages/charmm/tutorial/mackerell/micelle.gif
http://www.psc.edu/general/software/packages/charmm/tutorial/mackerell/micelle.gif
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lic & ydrophobic Colloids !

o000 .........

Hydroph

dFocus on colloids in water. %!
d“*Water loving” colloids:
hydrophilic.

d“Water hating” colloids:
hydrophobic.

Molecules arrange
themselves so that
hydrophobic portions are
owards each other.
hydrophobic 0
cule (giant 0

ds to exist in
wat ﬁa cell),

er . ¢ee e | y.
hydrcic molecules - coT ;::
- ium stearate ()
eer mselves into the 8 %*

macromalecule leaving the o 0 %!
hydrophific ends to interact CHy(CHy), — CONar, %

W| th Wa ter Hydr;g:obic Hyderonghilic .:.

. ...
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" Hydrophilic and Hydrophobic Colloids 2
X [dMost dirt stains on people and clothing are oil-based. Soaps :::
XA are molecules with long hydrophobic tails and hydrophilic heads :::
o that remove dirt by stabilizing the colloid in water. st
oo OBile excretes substances like sodium stereate that forms an %
o emulsion with fats in our small intestine. o

oo dEmulsifying agents help form an emulsion. ot




Hydrophilic and Hydrophobic Colloids

LSodium stearate has a long hydrophobic tail (CH;(CH,)16-) and
a small hydrophobic head (-CO,-Na+).

dThe hydrophobic tail can be absorbed into the oil drop, leaving
the hydrophilic head on the surface.

dThe hydrophilic heads then interact with the water and the oil
drop is stabilized in water.
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X Solutions Colloidal Dispersions Suspensions ;::
%° o’e
%° o’
) J
::0 All particles are on Particles of at least one | Particles of at least :::
X the order of atoms, component are large one component %’
() o0
:.: ions, or small clusters of atoms, ions, may be individually oge
og0 molecules (0.1-1 nm) or small molecules, or seen with a low- O
::: are very large ions or power microscope :::
e molecules (1-1000 nm) | (over 1000 nm) o%e
o® o
® o @
::: Most stable to'gravity Less stable to gravity Unstable to gravity :::
@ L
%° o’e
:o: Most homogeneous Also homogeneous, Homogeneous only ::-
::- but borderline if well stirred o’
ore o
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X4l Soluti ot
o® 1oNsS Colloi - - oo
° |d O
= al Dispersions  Suspensions ¢
X o
:o‘ T .:.
s ransparent (but o
X Often t .
::. often colored) opa ueral;'lslucent or Often opaque but :::
°° que, but may be may appear t ' o
.:: transparent pear translucent %!
... ...
:o‘ N 0:0
e® o Tyndall effect o
X Tyndall .
::: y effect Not applicable :::
X (suspensions cannot be :‘:
o transparent) oje
X No Brownian B -
p rownian mo i O
::: N vement Partlcle§ separate unless :::
% system is stirred oge
2| o 3
®® nnotde separated C o’
oce by fi - anpot be separated %
e Y figyn by filtration Cfﬁ?r:f separated by -
X ion ..:
... ...
:o‘ H .:'
o omogeneous o
o @
> to Heterogeneous —> o
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