RECRYSTALLIZATION OF BENZOIC ACID AND DETERMINATION OF PURITY BY THE MEASUREMENT OF MELTING POINT

Introduction

In organic preparations, impurities are present and need to be removed. This is done by one of the two methods:

(1)
choosing a solvent that will dissolve the product readily when hot, and not the impurities, to give crystals on cooling.

(2)
choosing a solvent that will dissolve the impurities and leave the product in the solid state.

No general rules are available for choosing these solvents and so we must rely on experiment.

Purity can be shown by a sharp melting point - impurities will cause a low reading over a temperature range.

You are provided with solvents: distilled water, ethanol, propanone, benzene; and solids: naphthalene, oxalic acid, acetamide and benzoic acid.

Procedure
A)
Choosing appropriate solvent
Take about 0.2 g of one solid and place it in a test-tube. Add solvent and see if it dissolves. If it does not dissolve, warm the solution gently. Add some solvent (not more than one half of the test-tube) if necessary until most of the solid dissolves.

When a clear solution is obtained, cool in an ice-water bath for crystallization.

Repeat with other solvents until the best solvent has been selected. Note the approximate proportions of solute and solvent for efficient recrystallization. Put the result down in a table as shown:


naphthalene
oxalic acid
acetamide
benzoic acid

Distilled water





Ethanol





Propanone





Benzene





B)
Recrystallization of benzoic acid
Weigh accurately about 2 g of the weighed solid. Place the solid with appropriate amount of solvent (choose the solvent according to your result in (1) and inform your teacher before you proceed). Heat gently until boil. Add more solvent cautiously until a clear solution is obtained or else only impurities are left. Hot filter the solution if necessary (if water is the solvent, warm the funnel by pouring hot water through it just before use. Do not do this if the solvent is an organic one.)

Cool the solution in an ice-water bath and stand for at least 15 minutes. Suction filter the crystal. Wash the residue with small amount of cold water. Continue draining until dry.

Press the solid between pieces of filter paper then place it in a desiccator containing dry silica gel.

Use small capillary tubes provided and place a little sample in it. Tap to move sample to the bottom. Determine the melting point of the crystal.

Result
Complete the table in part A.

Suggest an appropriate solvent for recrystallization of benzoic acid. Give the percentage yield of the process and also the melting point of the product.

Precaution
Many chemicals used in the experiment is highly inflammable, toxic or carcinogenic. Be very careful in handling them.

