Experiment 3. Extraction.
Instructor: Man Lung Desmond Kwan

CH 223-51 and 53
Introduction


In this experiment, students will separate a mixture of two compounds using a technique called extraction. Read all the appropriate section in your lab book. Students will be given an unknown sample. Each sample contains a mixture of two compounds. These compounds may be two of the following: carboxylic acid, phenol, amine, and a neutral compound.

When these compounds are molecules, they all dissolve in common organic solvent and are water insoluble. In this experiment, student will use diethyl ether (extremely flammable) to dissolve the unknown To extract a compound out of this mixture, chemist will use either acidic (extract basic compound) or basic (extract acidic compound) aqueous solution to extract the desired compound out of the ether solution (i.e. transfer the desired compound from the ether solution to the aqueous solution) (Scheme 1).
Scheme 1
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General Procedures:

1. Make a flow chart (this is part of your prelab procedure outline; turn it in within 10 min when your class meets). Remember NaOH is capable of extracting both carboxylic acids and phenol; Na2CO3 extracts the carboxylic acid only.

2. Clean up all your glassware and check for leaks. Suggested glassware: 4 Erlenmeyer flasks, one 400 mL beaker, 1 small separatory funnel, etc.

3. Dissolve the unknown in 20 mL of diethyl ether and transfer the solution into a small separatory funnel.

4. To extract a possible component (total # of possible components = 4), use 15 mL of a 5 % solution and perform each extraction 3 times (i.e. 3 × 15 mL for each possible component). Then, neutralize the combined aqueous extract with either conc. alkali or conc. acid, followed by cooling. For example, if one tries to extract the carboxylic acid component, one should extract the ether solution with 3 × 15 mL of 5 % Na2CO3 solution. Combine all three fractions of the aqueous extract (it may contain sodium carboxylate) in a 400 mL beaker, then add conc. HCl dropwise in a hood until the solution is acidic. Cool the acidified solution in an ice bath for 15 min. If your unknown contains carboxylic acid, solid shall crystallize out of the solution after cooling. Collect the solid by suction filtration. Continue the extraction for other possible components (total # of extractions = min of 3)

5. After all extractions are performed, dry the ether solution over anhydrous MgSO4.  Perform gravity filtration (read the appropriate section of your book),  evaporate the filtrate using rotaevaporator. 
6. Fill out the report form.

Flow chart
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