Experiment No- 4

1. Objective
To determine the molecular weight of organic compound by depression in freezing point method { Rast
method)

2. Introduction

't is observed that the freezing point of the solution is always lower inan that of the pure solution .The
lacrease in freezing point is called crpression in the freezing point Freezing point of a liquid Is the
wh :n the solid and liquid g 1ases co —exist. V/hen a non ve!atile solute is dissolved in the liquid

i so'utia 1 of molality, m an< the solution is sufficiently dilute, the deoression in freezing point:
AT=Kecm
Where Kc = Molal freezing point depre ssion

a X 1000
=K
AT =K bxM

A T = Depression in freezing pc.)-i.nt
a= Wt of solute dissolved

b= Wt of salvent
M = Molecular 'weight of solute

The above equation may be uuiized to find M (if K¢ is known). Since freezing point of a liqu'd is not much
affected by changes in pressure, freezing point measurement is more than boiling measuremsnt, provided

-

there Is no super cooling.
Depression of freezing point of solvant is commonly employee 3d for the determination of molecula weight
of a suitable solute in that solvent. In Rast method camphor is used as a solvent because -

1. It has a very high (about 400) molecular depression constant. Hence even a small
Amount of solute gives a very large depression of freezing point.

2, Small quantities of solute and solvent are needed.

3. No special apparatus is required as the camphor has a melti

point apparatus can be used.
Ordinary thermometer can be used in place of Beckmann thermometer, as the depression is greatly

ng point and therefore ordinary melting

greater
5. Itis convenient and rapid as compared to other methods.

Disadvantages of the method

L. Molecular weight of the compound, which ' '
ditbimimad, $ p ) are insoluble in molten camphor cannot
2. Compounds, which under Haleda . :
' rgo thermal decomposition or react with camphor, ca
solutes and therefore their molecular weights cannot be determined ‘2
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