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I. Objective :
The objective of this experiment is to separate 3 component mixture (m-nitroaniline, benzoic acid, and naphthalene) into its components by extraction.
II. Procedure:

Dissolve 1.5 g of the three-component mixture in 14 mL of ether.Mount the separatory funnel then pour the solution into the funnel. To extract the basic component (m-nitroaniline), add 1.5 mL of concentrated hydrochloric acid to 14 mL of water then pour the misxture in the funnel.Shake thoroughly by holding in the stopper and relieving the pressure in the funnel every once in while. Place the separatory funnel on the stand. Then, wait 1-2 min for the layers to separate.Draw off the lower (aqueous) layer into the Erlenmeyer flask.Next, add 14 mL of 10% aqueous sodium hydroxide to the solution in the funnel, then repeat the previously mentioned procedure to draw off the lower layer into another erlenmeyer flask. Finally, pour out the remaining ether solution through the top of the separatory funnel into the 3rd  Erlenmeyer flask.

To extract the m-nitroaniline:

Add 10% aqueous sodium hydroxide to the 1st Erlenmeyer flask until the solution is basic to litmus paper (red turns blue). Next, add enough anhydrous calcium chloride to cover the bottom of the 3rd Erlenmeyer flask. Swirl the mixture occasionly for 15 min.Then, decant the ether solution into a small beaker of known weight. Rinse the flask contents with a small amount (3 mL) of ether and add the rinsing to the beaker to be placed on a hot-plate to allow the ether to evaporate. Finally, when the ether evaporates, measure the weight of the final beaker and subtract from it the weight of the initial empty beaker to obtain the weight of the pure m-nitroaniline.

To extract the benzoic acid:

Add concentrated hydrochloric acid drop by drop to the 2nd Erlenmeyer flask until the solution is acid to litmus paper (blue turns red). Scratch the walls of the vessel beneath the surface of the solution with a stirring rod to initiate the recrystallization. Put the flask containing the filtrate in water and ice. When the solid precipitates, we transfer the contents of the flask to another filter flask through a Büchner funnel covered with filter paper. Connect the filter flask to the aspirator by thick-walled rubber tubing through a water trap then apply vacuum. Rinse the crystals in the funnel with a small amount of cold water. Let the crystals dry (either air dry or by putting them in the oven). Weigh the amount of pure benzoic acid recovered.
To extract the naphthalene:
 Add enough anhydrous calcium chloride to cover the bottom of the 3rd Erlenmeyer flask.Swirl the mixture occasionly for 15 min.Then, decant the ether solution into a small beaker of known weight.Rinse the flask contents with a small amount (3 mL) of ether and add the rinsing to the beaker then placed on a hot-plate to allow the ether to evaporate.Finally, when the ether evaporates, measure the weight of the final beaker and subtract from it the weight of the initial empty beaker to obtain the weight of the pure naphthalene.
III. Reactions Involved: (If any)
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IV. Table of reagents:

·  1.5 g mixture of m-nitroaniline, benzoic acid and naphthalene

· Ether

· Water

· Cold water + ice

· Anhydrous calcium chloride

· 10% aqueous sodium hydroxide

· Concentrated hydrochloric acid
V. Sources of error: 
- Inappropriate weighing of the initial mixture then wrong percentage recovery of the           pure compounds

-Using an inappropriate solvent for extraction

-Incomplete dissolving of the initial mixture

-Performing the extraction once instead of several times would recover a smaller amount of substances to be extracted

-During layer separation, drops from another layer might have been left.

-Waiting less than 15 min for the anhydrous calcium chloride to absorb all the water -from the ether solution.

-Insufficient cooling of the flasks before weighing them

-Not removing the stopper when drawing off a layer ---> mixing of the layers

-Incomplete drying of benzoic acid
-Incomplete evaporation of ether 
-Rapid heating
- In the first extraction, the added HCL wasn’t enough to change the basic component in the organic solvent. Therefore naphthalene collected at the end was contaminated with some of the nitroanlinine.
VI. Answers to questions on manual/book:
1 PRELAB The desired compound to be isolated must be soluble in the extraction           solvent.

· The extraction solvent should be more dense than the substrate solvent.

· The extraction solvent should be non-reactive.

· The extraction solvent should be immiscible with the substrate solvent.

· The extraction solvent should be easily removed, usually by evaporation. So the extration solvent should have a low boiling point.

2. PRELAB A carboxylic acid is soluble in aqueous sodium bicarbonate while phenol is not soluble in sodium bicarbonate. So in the separatory funnel, the phenol will remain in the organic solvent while the carboxylic acid will dissolve in sodium bicarbonate. So they will be in separate layers in order to extract each.

4. PRELAB Since dichloromethane is more dense than water, the organic layer will be the lower layer. This can be drained off and more, fresh solvent can be added to the separatory funnel for a 2nd extraction.

If diethyl ether is used, the organic layer is the upper layer. The aqueous layer has to be drained off, the organic layer decanted out of the top and, if a 2nd extraction is to be done, the aqueous layer has to then be returned to the separatory funnel. More transfers of layers mean more loss of material.

Therefore, dichloromethane is better than diethyl ether for extracting organic compounds from an aqueous solution using a separatory funnel.

2. 
If the organic solvent is more dense than water, then it will be the lower layer in the separatory funnel and the aqueous solution will be the upper layer. The organic solvent containing the desired compound can easily be removed from the funnel through the stopcock. And you can continue to separate other organic compounds using the same method.

If the organic solvent is less dense than water, then it will be the upper layer in the separatory funnel and the aqueous solution will be the lower layer. So to remove the upper layer, we must first remove the lower layer through the stopcock and then decant the upper layer through the top of the funnel and put it in a flask. Then we should put the aqueous solution back into the funnel to continue separating the other organic compounds. And by transferring the aqueous solution several times, we lose some material.

3.
 The stopper must be removed so that pressure formed in the separatory funnel                  produced by shaking will be released. Also, this allows the entry of aid and its pressure will help push the liquid out of the funnel. If not, the flow of liquid is obstructed.
