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Procedure
See laboratory manual pg 28-33
Observations
Part A (dye)
· A small amount of methyl red dye floats on top of the clear organic phase and the methylene blue dye dissolves in the aqueous phase. The methyl red is neutral ether which will prefer to be in the organic layer; the methylene blue is permanent charged dye which will readily dissociate in the aqueous layer.
· The mixture of sodium chloride and ether successfully separates the dye because according to whether the compound is polar or non-polar in which it will either prefer to dissolve in the aqueous phase or in the organic phase; like dissolves like.
· Adding crystal violet dye; the purple dye is in both layers the sodium chloride is then used to increase the polarity of the water causing the purple dye in the organic layer of the 1-butenol to only dissolve in the water because the increased polarity of the water makes it too polar for the dye to dissolve in the organic layer; this is called the salting out effect. 
· Methyl Red dye is very faint
· Strong odour from the organic solutions
· Crystalline solution when salt is added
· Foggy white precipitate from added dropwise HCl to benzoic acid
Figure 1. Thin-Layer Chromatography plates with sample (unknown #1)
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The unknown sample contains either benzophenone or biphenyl; it is dissolved in the organic solvent dichloromethane. First of three extractions is preformed using 10mL of 2M NaOH to protonate the unknown sample. As the extraction is preformed the aqueous phase will contain benzoate with the NaOH and water, while the unknown will be in the organic phase. Notably, there will be a small trace of benzoate within the organic phase to minimize this, cold water is run by the tap connected to a hose as a filter to remove the residue from the aqueous phase as the extraction is preformed two more times; this will purify the precipitate. To remove the trace of benzoate from the organic layer, the extraction with NaOH is done a third time before HCl is added to the aqeous phase to precipitate the benzoic acid. The polar aromatic ring can dissolve in the organic layer while the trace of benzoate is moved into the aqueous layer. 
Calculations 






Data Analysis 
In this experiment, an organic mixture is separated into an aqueous layer and an organic layer by using reactive extraction. The underlying concept of the process is to control the amount of the sample being extracted by the forward and reverse reaction through protenating and then deprotenating it into its original chemical state to yield a certain amount of the extract. Three TLC plates are used to compare 3 different reference compounds and it is not possible to make a comparison with 3 spots in the same reference column. The Rf value ranking are as follows biphenyl, benzophenone, benzoic acid; from the least to most polar which in other words from the weakest intermolecular force to the strongest intermolecular force. The biphenyl is non-polar due to its two localized aromatic rings which will have a smaller Rf value so it moves the fastest during elution. A trace of the organic benzoate is carried through the extraction and finally separated by adding the last 10ml extract of sodium hydroxide. The hydrochloric acid will reform the deprotenated benzoic acid precipitate at the end, in order to obtain the maximum yield from the extraction. As seen on the second TLC plate, there is a faint spot because this is the trace of the organic phase. According to the TLC plates, the unknown contains benzophenone because the unknown mixture shares the same Rf as the benzophenone in the third plate of the organic layer. The second TLC plate having the aqueous layer deviates from this conclusion. There is a considerable amount of the unknown mass lost because the some of the wet extract was dropped during the experiment. In order to improve the experiment, the benzoic acid precipitate could have been dried overnight or with an oven since the percent yield will be affected if it is still wet. It can be concluded that the unknown is fairly non-polar because benzophenone’s polar aromatic ring can dissolve in organic layer while the trace benzoate dissolves in the aqueous layer.
Table 1. Result of unknown sample yield and composition. Rf value results from 3 TLC plates.
	Unknown #1
	Rf values

	Initial Mass: 1.8g
	TLC #1= 0.6

	Mass Obtained: 0.7g
	TLC #2 =0.8

	Composition: Benzophenone
	TLC #3 = 0.6

	Percent Yield: 33.8%
	



End of Report Questions
1. Why would it be difficult to perform an extraction using ethanol and water?
Ethanol and water are both polar so their mixture is miscible and therefore, no layers would be present to perform the extraction.
2. Would adding NaCl to a test tube containing water, ether and methylene blue increase or decrease the amount of dye in the aqueous layer?
The addition of sodium chloride will decrease the amount of dye in the aqueous layer since the salt will increase the polarity of the water in the aqueous layer which makes it difficult for the methylene blue to remain in the aqueous layer. In essence, both dyes will be pushed into the organic layer. 
3. Compound Y has a solubility of 2.0 g/100 mL in water and 20.0 g/100 mL in ether. What mass of compound Y 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?

=
=10


4. What mass of compound Y would be removed from the original water solution in question 3 by two extractions using 50 mL of ether each time?





5. During an extraction a student loses track of which layer is the organic layer. How could she determine which layer is the aqueous phase?
In order to distinguish between the aqueous phase and the organic phase, adding a few drops of water will determine between the two layers. The water will dissolve in the aqueous layer while in the organic phase the water will not dissolve. 
6. Describe how you would separate a mixture of benzyl amine (an organic base) and naphthalene. Both compounds are insoluble in water and soluble in ether.
In order to separate benzyl amine and naphthalene, reactive extraction is the technique used because amine’s are a weak base having a free lone pair of delocalized electrons which can deprotenate water. Nitrogen will end up being bonded to four hydrogen atoms, which is the positively charged salt form of benzyl amine able to freely dissolve in the aqueous phase and have a hydroxide ion within the solution; thus an acid such as HCl can be used for extraction to create an organic and aqueous phase with the ether. After NaOH can be used to deprotenate and form a benzyl amine precipitate in the extraction. The entire extraction will occur three times and then be filtered for purity.
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