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Procedure
As described in lab manual (Introductory Organic Chemistry, Dr. R Venkateswaran, 2017, Exp. 3, p. 32-33).
Results
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Observations
Part A: Extraction of water soluble dyes
Test tube #1
· Ether: Strong scent, clear.
· Methylene blue: Blue, no scent.
· When ether was added to water, a line formed in the middle of the mixture indicating a separation due to differing densities. 
· When methylene blue was added to the test tube, it sank to the bottom and dissolved into the aqueous (water) phase, indicating that the organic phase was the one floating above water, leading to the formation of a blue layer and clear layer. 
Test tube #2
· Methyl red solution: Red, no scent. 
· When ether was added to water, a line formed in the middle of the mixture indicating a separation due to differing densities. Water (aqueous phase) was on the bottom and the ether (organic layer) was on the top. 
· When red dye was added, was brown was a few seconds and then dissolved into top layer (ether) giving a brownish tint. 
· When mixing both ... 
Salting out effect
Test tube #1
· Aqueous violet crystal: Purple, no scent. 
· When aqueous violet crystal was added to the aqueous phase (water), dissolved half-way through the water, creating the illusion of two different layers. 
· When 1-butanol was added, it rested on top of the water, indicating that it has a lower density.
· Following the agitation/shaking of the test tube, all the phases mixed together forming one whole purple phase. 
Test tube #2
· When aqueous violet crystal was added to the aqueous phase (water), dissolved half-way through the water, creating the illusion of two different layers. 
· When 1-butanol was added, it rested on top of the water, indicating that it has a lower density.
· Following the agitation/shaking of the test tube, two layers formed; one that was purple that rested on top of the bottom layer which was clear with purple blotches/particulate on the side
· After the adding of NaCl, two distinct layers formed, purple of the top (organic phase) and foggy white solution on the bottom (water phase). 
· In addition, precipitate and vapour were observed on the walls of the test tube after NaCl. 
Part B: Separating a mixture with reactive extraction
· Dichloromethane: Clear, faint scent.
· Unknown #1: In the form of small white flakes
· HCl (hydrochloric acid): Clear, strong scent.
· When unknown was added to test tube containing dichloromethane, it dissolved, no visible flakes left. 
· When NaOH and unknown solution were mixed and inverted in the separatory funnel, they formed two clear layers with the NaOH being on the top (aqueous phase) and the unknown being on the bottom (organic phase). The following inversions showed the same results.
· The formation of white cloudy/flakes upon the addition of HCl into the aqueous mixture. The flask also became very hot. 
· Following the removal of the flask containing acidic mixture from an ice bath, flake NaCl flakes became more apparent. 

Data Tables
	Unknown number of substance
	Initial mass (g)
	Mass obtained (g)
	*Composition
	Composition (%)

	1
	0.98
	0.80
	
	



Calculations
Sample Calculation (Part 1): Determining the Rf value (polarity) of the unknown substance in reference to  when developed in a 2:8 ethyl acetate solvent. Refer to raw data for d1 and d2 values. 
Rf = d1/d2
     = (1.0 cm/4.5 cm)
     = 4.5 cm

Sample Calculation (Part 2): Determining the % composition (% yield) of benzophenone in an unknown mixture. 
Balanced chemical equation

Discussion
During this experiment, the technique of extraction was applied by using a separatory funnel in order to divide two mixtures into distinguished layers depending on their density. Furthermore, thin layer chromatography methods were also incorporated in this lab to ensure the successful separation of the mixtures, as well as, to determine the components of an unknown mixture.  Moreover, when shaking the funnel to complete the separation process, the stopcock was constantly opened in order to prevent the build up of excess gas which could result in the explosion or cracking of the glass instrument. In addition, suction filtration was utilized in order to further purify substances before being weighed, leading to more accurate results. 
In order to complete a successful extraction, there must be the presence of two distinct layers by combining two immiscible solutions—usually an aqueous solution and an organic solvent. In this case, due to the polar hydroxyl group present in ethanol, it is able to bond with hydrogen making it soluble in water which is not ideal when performing an extraction. By combining ethanol and water, a single phase solution will be form, rendering it very difficult to purify the compound. 
By adding NaCl to a test tube containing water, ether and methylene blue, the amount of dye in the aqueous layer would decrease due to the "salting out" effect. This mechanism is only performed to further the insufficient extraction of a solution.  In this case, when adding NaCl into the solution consisting of organic compounds—ether and methylene blue—and water, causing the ionic strength to increase. In addition, when combining a salt (NaCl) with water, it dissolves into electrolytes which reduces the solubility of both the ether and methylene solubility causing them to precipitate out. 
There are various methods to distinguish the aqueous layer—in this case water—from an organic layer such as, researching the density of each solution; the aqueous phase will be on top if it has a lower density or on top if it has a higher density. Furthermore, one can drain the first layer, then the top layer into two separate flasks. Following the withdrawal of both solutions,  a drop of water can be added which will either float on top or sink to the bottom of the one containing the organic phases, or combine with the one containing the aqueous phase. Finally, in order to determine which solution is water, one can simply add a drop of methylene blue which will dissolve into the aqueous phase. 
#3,4,6
During the various methods and processes applied to this lab, multiple factors could have justified inaccurate results. The inconsistency and large size of the drops spotted onto the TLC plate could have resulted in faulty Rf values. In addition, the excess application of solute could have caused the compound to run as a streak rather than  a spot. Furthermore, the unsatisfactory diluting of a substance is another cause of streaking. Moreover, the improper weighing of substances contribute to the factors leading to inaccurate results and calculations. To improve results, the shaking of the separatory funnel  
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