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CHM. 313
Experiment 2: Recrystallization

Name:

 Date: 
Group 
I. Objective:
The aim of the experiment is to purify acetanilide by recrystallization and calculate the percentage recovery of pure acetanilide.
II. Procedure :

Transfer 7 g weighed impure acetanilide that is already mixed with charcoal to a beaker containing 100 mL of distilled water. Boil the resulting mixture and stir its contents using a glass rod until complete dissociation. Let the solution cool until it becomes warm. Next, we filtrate the solution to remove the charcoal and impurities by using filter paper. Scratch the walls of the vessel beneath the surface of the solution with a stirring rod to initiate the recrystallization. Then, put the flask containing the filtrate in water and ice. When the solid precipitates, transfer the contents of the flask to another filter flask through a Buchner funnel covered with filter paper. Connect the filter flask to the aspirator by thick-walled rubber tubing through a water trap to apply vacuum. Let the crystals dry 
III. Table of reagents:

· Acetanilide mixed with charcoal
· Water

· Iced water

IV. Results :
	Amount of purified acetanilide recovered
	Percentage recovery

	6.8
	7.1/7 × 100= 101%


V. Discussion of Results:          
In the experiment, a 101% yield of pure acetanilide was obtained. This is an unacceptable result. Some errors in the experimental procedure occurred. It is due to wet crystals that affect the actual mass of purified products and hence percentage recovery increases.  
VI. Sources of error: 
· Adding inadequate (excess or limited) amounts of the solvent.

· Inappropriate choice of solvent

· Balance may be not calibrated
· Excess of water added leads to the loss of reagent by retention in the mother liquor

· Loss of some of the compound on the filter paper during vacuum filtration due to fast cooling rate

· Charcoal in excess may attribute to the absorbance of acetanilide

· Loss of some crystals when transferred from the Buchner funnel to weigh them on the digital balance

· Using a spatula to increase the rate of gravity filtration may tear the filter paper used.

· Wet crystals that affects the actual mass of purified products and hence percentage recovery increases 

VII. Answers to questions on manual:
1. The purpose of recrystallization is to purify impure crystalline solids and obtain a pure solid, free from all impurities. 

2.  Soluble impurities are removed by the process of Vacuum filtration.
3. Scratching inside the vessel with a glass rod induces crystallization by increasing the amount of purified substance and hence increases the percent yield of the experiment.
4.    The solvent should:

· Dissolve a moderate quantity of the substance being purified at an elevated temperature, but only a small quantity at low temperature

· Not react with the substance being purified

· Dissolve impurities readily at low temperature or not dissolve them at all

· Be readily removable from the purified product( have a low boiling pt and evaporate readily)

· Cheap  

5. Vacuum filtration is considered a more advantageous separation technique since:

 -  Vacuum filtration increases filtration rate.

- Vacuum filtration results in dry crystals, while gravity filtration results in a wet solid.
-  Vacuum filtration removes both soluble and insoluble impurities from the solution, as opposed to gravity filtration which only removes insoluble impurities. 

6. The solubility of acetanilide is about 1g of solid in 20 ml of boiling water, but only 1g of acetanilide per 185 ml of cold water. The compound dissolves in hot water (the solvent), but easily crystallizes out of solution when cool. This emphasizes that water is a good solvent for the recrystallization of acetanilide. 

7.  The funnel in gravity filtration should be heated in order to avoid premature deposits of crystals, which would decrease our efficiency. 

         8.  We first boil water and place crude acetanilide in it.  We get rid of the charcoal                                                                                                        on a wet filter paper by gravity filtration since it is insoluble in water. The solution left contains soluble sugar and the pure solid. On the other hand, to get rid of the sugar, we filter the solution by vacuum filtration, thus obtaining the fine acetanilide crystals and sugar will remain dissolved in water in the filter flask.
