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Introduction
In this lab, we performed extraction between an aqueous and organic phase as well as water soluble dyes. A TLC was also performed to identify the components in an unknown mixture. 
Extraction is used to separate different compounds based on the differences in their solubility in two immiscible solvents called phases. One phase is water and the other is an organic solvent. In extraction one compound is moved to the other phase and impurities are transferred to the other phase. KD, the distribution coefficient, is the ratio of the solubility of the compound in each phase. Unless the distribution coefficient is large enough, a single extraction would not be sufficient to extract the compound properly.
A separatory funnel is required to perform extraction. We place the solution to be extracted in the funnel along with an immiscible solvent and shake the mixture. Once the two phases separate, we open the stopcock at the bottom of the funnel and remove the lower phase first and then the other phase. 
After extraction, a drying agent such as MgSO4 is used to remove the residual water that may still be present in the organic phase. 
We can use reactive separations to separate neutral, acidic, and basic compounds. Neutral organic compounds are organic soluble while charged compounds are water soluble. After separating, the charged species can be added to an acid or base to restore to its neutral form. 

Procedure
As mentioned in the Lab Manual
Dr. Venkateswaran, Rashmi.CHM1321 Organic Chemistry Laboratory. Purifying Chemicals by Distillation. 2014, Exp. 2, p. 19-27


Observations
Part A: Extraction of Water Soluble Dyes 
Table 1: Observations made in Part A
	Appearance of layers when methyl red was added
	Diethyl ether and water were colorless and odorless. The methyl red was in the upper phase of the mixture. It had a yellowish color while the lower phase was colorless. The upper phase should be the organic phase since ether is less dense than water and the aqueous phase was the lower phase. This means that the methyl red was in the organic phase

	Appearance of layers when methylene blue was added
	The methylene blue was in the lower phase of the mixture. It had a hazy blue color while the upper phase was colorless. The upper phase should be the organic phase since ether is less dense than water and the aqueous phase was the lower phase. This means that the methylene blue was in the aqueous phase.


	Upon Mixing
	The upper layer was yellowish while the blue layer was at the bottom. This means that the methyl red was in the organic phase while the methylene blue was in the aqueous phase. So an extraction would be a good way to separate methylene blue from methyl red




The Salting Out Effect
Table 2: Observations made while observing the salting out effect
	Appearance of tube without salt
	The solution was a more opaque purple distributed equally 

	Appearance of tube with salt
	The solution was clearer at the bottom layer (aqueous phase) while at the top it was a bit more opaque. NaCl were colorless crystals



Part B: Separating a Mixture with Reactive Extraction
We used 0.60 g of unknown sample 2 which was a white solid and we got 0.0500 g of solid from the aqueous mixture after extraction. The percent yield is (actual yield/ theoretical yield) × 100% = (0.0500g/0.60g) ×100% = 8.3 %

Discussion
Part A
In this part of the experiment, an extraction was done using water, ether & either methylene blue or methyl red in 2 separate test tubes. When the water was added to the ether, it could be seen as settling to the bottom of the test tube and 2 layers formed in the test tube because water and ether are immiscible because water is polar and ether is very slightly soluble in water. The bottom layer was the aqueous phase while the upper one was the organic phase. This is because the density of water is higher than the density of ether.   
When we added methylene blue to the mixture, it dissolved into the aqueous phase at the bottom since it is polar and dissolves in water. When we added methyl red to the other test tube, it dissolved in the organic phase (upper layer) since it is an uncharged compound.
When we mixed the two mixtures together into one test tube, the methyl red was in the upper layer (organic phase) while the methylene blue was in the lower layer (aqueous phase). They remained in separate phases so an extraction would be a good way to separate them.
The salting out effect was done to extract the organic layer from the aqueous layer. 1-butanol shows polar qualities so the crystal violet dissolved in both the organic and the aqueous layers so the entire solution appeared equally purple throughout. However, when we added NaCl it dissolves in water forming charged ions which increased water’s ionic strength and pushes out the organic layer from the aqueous phase. This is why the bottom layer seemed clearer than the top layer.
Part B
From the first TLC plate as shown in Figure 1, we can conclude that the organic phase was pure and contained only the biphenyl since only one spot was formed in the sample lane. The second TLC plate as shown in figure 2 shows us that there must have been an impurity present in the aqueous mixture since 2 spots formed in the sample lane so there must have been the benzoic acid and the biphenyl still present.  From the third lane we can conclude that the unknown mixture is biphenyl since biphenyl and the unknown mixture both have an RF value of 0.87 so they must be the same.  Also, we got a percent yield of the unknown sample of 8.3%.
Sources of Error: Our TLC plates contain some error since the extraction was not performed perfectly. That is why we have an extra spot in the same lane of the aqueous mixture (TLC #2). This means some biphenyl was present in our aqueous phase
Conclusion
The percent yield obtained in part b was 8.3% and in part A, our observations matched with what we expected.

	
[bookmark: _GoBack]Questions
1. Both ethanol and water are polar since they both contain a dipole. This means that ethanol will be soluble in water and will not form a separate layer. This will make it difficult to extract a compound from the mixture. To perform extraction, the two solvents need to be immiscible and form separate layers so that one layer can be extracted before the other. 
2. Adding NaCl to the test tube that contained methylene blue and ether and water would decrease the amount of the dye in the aqueous layer. The ether and the dye will be pushed out of the aqueous layer because of the strong ionic forces that result due to water being fully saturated with NaCl. This will cause the dye to be removed from the aqueous layer into the organic layer.
3. KD = (20g/100ml)/(2g/100ml) = 10
10 = x/y             x + y = 1.8 g => y = 1.8 – x     
10 = x / (1.8-x) => x = 1.64 g      y = 1.8 – 1.64 = 0.16 g
1.64  will be removed from compound y  and 0.16 g will remain
4.  10 = ( y g / 50 ml ) / ((1.8 – y)g / 100 ml) => 18 – 2y = 10 y => y = 1.5 g in first extraction
10 = (y g / 50 ml) / ((0.3 – y) g / 100 ml) => 3 – 10y = 2y => y= 0.25 g
This means that 1.525 g were removed during the two extractions
5. She should add one drop of water and whichever phase the droplet joins is the aqueous phase. She could also add a drop of the organic compound and find out which is the organic layer because the organic and water phases do not mix due to differences in polarity
6. To separate benzyl amine from naphthalene, add HCl to the separatory funnel containing the mixture and shake. Since HCl is an acid it will react with the base (benzyl amine) to form a charged particle. Then you should add water and ether that will create two phases that are immiscible since the charged benzyl amine is water soluble and naphthalene is ether soluble. The upper phase is the organic one and the bottom one is the aqueous. We can then drain the aqueous phase from the mixture and separate the two layers. Since naphthalene has low solubility in water they may be some present in the aqueous phase so we perform salting out on the naphthalene using NaCl. We also use a drying agent such as MgSO4 on the naphthalene in order to remove any water present in it. Anyway, in order to convert the salt back to benzyl amine we have to add NaOH to deprotonate and therefore it will be put back into the organic phase since it is no longer charged and no longer water-soluble. Then we can add ether to separate the organic base benzyl amine from the water and NaOH it is dissolved in. Benzyl amine should be left to dry at room temperature.
