2. COLLIGATIVE PROPERTIES

- properties unigue to solutions.

- depend only on the CONCENTRATION of a solution and not the IDENTITY of the solute™*
**jonic solutes: Remember that they dissociate into MULTIPLE IONS!

@ Freezing point depression

- The freezing temperature of a SOLUTION gets lower as the CONCENTRATION
of a solution increases.

@ Vapor pressure lowering

- The vapor pressure of a solution (pressure of sovent vapor over a liquid
surface) goes DOWN as solution concentration goes UP

@ Boiling point elevation

- The bolling femperature of a solution increases as the concentration of
the solution increases.

@ Osmotic pressure

- The pressure required to PREVENT the process of osmosis
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FREEZING POINT DEPRESSION

AT = Kptln
L L concentration of solute (molality)

Freezing point depression constant (for SOLVENT)

Freezing point depression: The amount the freezing temperature is LOWERED
by the solute.

- Applications: In chemistry, this effect is often used to determine the molecular weight of
an unknown molecule.



A solution of 2.500g of unknown dissolved in 100.0 g of benzene has a freezing point of 4.880 C.
What is the molecular weight of the unknown?
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We calculate the MOLAL CONCENTRATION based on freezing point depression.
0.515°C = S.068 Yo *Cim
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So, we find moles of unknown from molal concentration by using the mass of benzene
(100.0g or 0.1000 kg)
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Molecular weight is mass per mole, so:

aNnY Wi 2.500 g
MW = 9V = S, :E’LO. \
mol vanaon,  0,0435291¢<E mol /mal




