Experiment # 3
Mohammed Sufiyan Shaikh
8320578
04-03-16
Procedure and Observations
Part A: Extraction of water soluble dyes 
1. Placed 2 mL of ether and 2 mL of distilled water and 1 drop of a 0.006 M methylene blue solution in a test tube and the contents were mixed by shaking vigorously for 10 seconds. The layers settled and the blue dye was located in the aqueous layer. 
2. Placed 2 mL of ether, 2 mL of distilled water and 1 drop of a 0.006 M methyl red solution in a test tube and the contents were mixed by shaking vigorously for 10 seconds. The layers settled and the dye was located in the organic layer. 
3. Would an extraction between ether and water be a good way to separate a mixture of methylene blue and methyl red? Test your answer by mixing the contents of the tubes from steps 1 and 2 together and then shaking vigorously for 10 seconds. Allow the layers to settle and determine the color of each layer. 
The salting out effect. 
4. Two test tubes were prepared, each containing 5 mL of distilled water, 1 drop of 0.003 M aqueous crystal violet and 0.5 mL of 1-butanol. The two tubes were each mixed until the color of the crystal violet is distributed throughout both layers. 
5. Some solid NaCl was added to one of the tubes until the aqueous layer is saturated. Compare the distribution of the dye between the two tubes. Explain what is happening.
Part B: Separating a mixture with reactive extraction
1. 0.65 g of unknown sample #1 was obtained and noted. The sample was dissolved in 10 mL dichloromethane in a 50 mL Erlenmeyer flask. A small amount was kept aside for TLC reference. 
2. The solution was poured into a separatory funnel after ensuring that the stopcock at the bottom is closed first. The 50 mL Erlenmeyer flask was rinsed with 5 mL of dichloromethane and the contents of the flask were transfered to the separatory funnel.
3. 10 mL of a 2M solution of NaOH in water was added to the separatory funnel. A stopper was placed on the separatory funnel and the funnel was inverted, making sure that the tip is not pointed towards anyone, and the stopcock was opened to vent the funnel. 
4. The separatory funnel on the wooden rack and the stopper was removed to allow the layers to separate. 
5. The lower phase was carefully drained into a clean 50 mL Erlenmeyer flask and the upper phase into a second 125 mL Erlenmeyer flask and both were set aside.
6. The organic phase was put back into the separatory funnel and the contents were extracted twice more with 2 M NaOH. The basic aqueous phases were combined. 
7. The aqueous extracts were acidified by the drop wise addition of HCl until the solution was strongly acidic and no more precipitate was formed.
8. The mixture was cooled in an ice bath and the solid product was collected by suction filtration. 
9. The product was spread on a dry filter and allowed to air dry and then weighed. 
10. Three TLC plates were prepared. On the FIRST TWO plates, original sample (unknown #1) was spotted as the reference and co-spot. On the FIRST plate, the organic layer from obtained from extraction was spotted as the sample and co-spot. On the SECOND plate, the product from the aqueous layer, dissolved in a few drops of dichloromethane, was spotted as the sample and cospot. On the THIRD plate, biphenyl was spotted in one lane, benzophenone in the second lane, and the unknown mixture in the third lane.
11. All three plates were developed using the 2:8 mixture of ethyl acetate (EtOAc) and hexanes as your eluant. The second plate was prepared poorly, so it was prepared again.
Part A
When both the red and blue solution were mixed, the red solution was located in the organic layer due to it less dense, whereas the blue solution went towards the aqueous layer due to it denser. 
The salting out effect
The salting-out effect allowed the two miscible solutions to separate, which resulted in the 1-butanol floating in the organic layer, while the salt dissolved in the aqueous layer in the water. 
Part B
A gas sound was heard when the stopcock of the seperatory funnel was opened to vent the funnel. The sound was not heard the first time, but heard the second and third time where it got quieter.

After using the TLC plates, with the unknown sample as the reference, it was clear that unknown sample #1 was benzophenone. 









Tables and Charts


	


10% NaOH in water
Extract with dichloromethane




	Plates	
	Retention Factor Value (RF) cm

	TLC #1

	Sample: 0.77
Co-Spot: 0.77, 0.21
Reference: 0.77, 0.21

	TLC #2
	Sample: 0.73, 0.18
Co-Spot: 0.73, 0.22
Reference: 0.73, 0.27

	TLC #3
	Sample: 0.8
Co-Spot: 0.6
Reference: 0.6, 0.26


Organic Phase
(Dichloromethane)

		conc. HCL
Extract with dichloromethane

Aqueous Phase
Benzoic acid
Organic Phase
(Dichloromethane)







Inorganic Salts





Calculations

TLC #1






TLC #2







TLC #3





 Percentage Yield of unknown sample

 = 23.08%

3. Distribution Coefficient is 20:2 = 10:1 
 



4. 10= (2x/100 mL)/[(3-x)/100 mL] 
5 = 2x/(3-x)
x = 2.14 g in ether
3-x = 0.85 g in water



Discussion
1. It is difficult to perform an extraction because ethanol is soluble in water. No matter how much water or how much ethanol is added, it will not have different layers so it will not have any place to be extracted to.
2. The addition of NaCl to a test tube containing ether, water and methylene blue will decrease the amount of dye in the aqueous layer due to the salt dissolving in the aqueous layer.
3. 1.64 g would be removed from a solution of 1.8 g of Y in 100 mL of water by a single extraction with 100 mL of ether. REFER TO CALCULATIONS
4. REFER TO CALCULTATIONS
5. The student can add a few drops of water to the mixture. The phase that the water mixes with is the aqueous phase.
6. First an acid must be added so that it reacts with the benzyl amine to form a salt. The salt will be soluble in the aqueous layer whereas the naphthalene will remain in the organic solution. This experiment will be conducted using a separatory funnel.


Conclusion
· Unknown sample # is benzophenone
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Benzoic Acid + Benzophenone	
	(Acid)	    (neutral)


Sodium benzoate


Benzophenone
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