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Using vacuum flask as a simple calorimeter for determination

of molecular weight of compounds from colligative properties
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Abstract

This research aimed to develop an experimental demonstration in the laboratory to determine the
molecular weight of compound from freezing point depression by using a vacuum flask as a simple
calorimeter. Colligative properties depend on the number, not the identity of molecule be measuring. All
the substances used in this study were environmental-friendly: water was used as a solvent, while all
solutes were rock salt, monosodium glutamate and sugar. In experiment, the solvent or solution was
placed in a vial with a thermometer, put into a vacuum flask containing sprinkle rock salt on the ice, and
then record the decreasing temperature every minute. The relationship between the temperature and time
was plotted to determine the freezing point of the solvent (Tfo) or solution (T;). Furthermore, this approach
was applied to determine the molecular weight of compound in red or yellow food colour. The calculated

molecular weight of all solutes was closed to the actual value. The percentage error of rock salt,
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monosodium glutamate, sugar, red food colour and yellow food colour was 0.53%, 1.12%, 1.86%, 0.31%,

and 0.11% respectively. This experimental demonstration ought to be interesting to science teachers for

the instruction of colligative properties at all levels in laboratory.

Keywords: Colligative properties; Freezing point depression; Molecular weight; Vacuum flask; Simple

calorimeter
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