Experiment 3: Extraction
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Procedure:

Please refer to the Organic Chemistry 1321 Lab Manual from Pages 28-33

Observations:

Part A: Extraction of water soluble dyes
· Ether = colourless, odourless, very strong smell
· Addition of methyl blue = results in blue lower layer and upper layer is clear and transparent
· Addition of methyl red = results in red upper layer and lower year is clear and transparent
· Addition of 0.78 grams of salt added to salting effect procedure

Part A: Salting Out Effect
· Crystal Violet = opaque purple
· When adding NaCl to one of the test tubes, the violet becomes an upper layer and the bottom layer becomes translucent similarly to the methyl red addition
· The other test tube that had no addition of NaCl, remained purple throughout the test tube itself; no division of layers

Part B: Reactive Extraction 
· Unknown sample = #2
· Unknown sample = 0.77g dissolved in 10.0 mL of dichloromethane
· White and crystalline
· Separation of two phases: Lower phases is organic and Upper phases
· Phase 1 = clear and colourless solution, low viscosity 
· Bubbles, oily texture, translucent and higher viscosity
· Addition of 50 mL of upper phase into suction procedure 







TLC’s: 


                                 TLC 1:                                                                TLC 2:

[image: ][image: ]















                               TLC 3: 
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*** “R” is representative of Reference Lane***
***”C” is representative of Co Spot Lane***
***”S” is representative of Sample Lane***







Flow Chart:

                                                   Unknown Sample #2


                                    Added NaOH
                                                 X3







                      Upper Phase                                               Lower Phase (Organic)


                                          Acidify (HCl)& extract with Dichloromethane



Aqueous Phase                 Organic Phase (Dichloromethane)
   (Upper)




Inorganic Salts

Table of Results:

	Unknown Sample
	#2 

	Initial Mass
	0.77 grams of Unknown

	Mass Obtained 
	**Lab error** 0.1 gram (told by TA; replacement of error)**


	Percent Yield
	(0.1g/0.77g) x100 = 12.9%


Discussion:

In the beginning of the lab, two different coloured methyl solutions that are water soluble reagents were used, in colours red and blue. These solutions can easily be dissolved in water. The property of the dissolution in water is clearly visible when the methyl blue was added to the test tube creating the lower phase completely blue. Similarly, when methyl red was added to the ether and water mixture, the dye was not in the aqueous phase as it was red in the upper layer. This can be claimed that the reagent is, thus, insoluble, an organic reagent. When moving towards the salting out effect, NaCl was added to the mixture of water, crystal violet with a 1-butanol compound. There were two test tubes of this procedure. When NaCl was added to one of the test tubes, it causes ions to go into the aqueous phase. This increases ionic strength as the butanol pushes itself out causing the upper layer to appear dark violet and the bottom layer to appear white and translucent. The difference in layers occurs due to lack of quantity of dye.

In the second half of the lab, between the two unknown samples, unknown #2 was used. Initially, the unknown was measured out to 0.77 grams and dissolved into 10.0 mL of dichloromethane. The transfer of this mixture was done through small volumes and repetition three times. The mixture was placed in the separation funnel and had to be vented occasionally, to release extra gas created from dichloromethane. Further, once the aqueous phase had been acidified by adding HCl, dropwise, the white powder was then precipitated out. Due to human errors, resulting percent yield was 12%. Sources of error will be discussed later. Upon review of the TLC’s it seems that the unknown consisted of a biphenyl mixture. 

In the sophisticated lab procedure, there are many sources of errors that can occur. A common error that can occur is contamination of instruments, such as through remaining/dry substances in separation funnel or the lack knob used to stop spillage when shaking test tube. Furthermore, another possible error that may have occurred is when separating the upper and lower phases, the human must predict when the layer has been separated just by eye. A mistake in separation can result in skewing of phases and when acidifying to precipitate out unknown, it can alter results. Ultimately, it can impact all results leading up to TLC results.
Questions:

1. The reason why it’s difficult to perform an extraction using ethanol and water is because ether is insoluble in water. As seen at the very early stages of the experiments, ethers reaction with water forms two layers and you are able to extract a substance that is soluble in both into one solvent or the other. If ethanol were to be used instead, it would not be successful because ethanol is an alcohol which means its soluble in water. Thus, no separation or different layers. If there are no layers, it is impossible for the substance to be extracted, as it is all one phase due to the strong hydrogen bonding between ethanol and water. 

2. Adding NaCl to a test tube containing water, ether and methylene blue would decrease in terms of amount of dye in the aqueous layer. This is due to the similar procedural step in the experiment – Salting out. The ions would disperse in aqueous phase increasing its ionic strength. The strength allows for the organic compound to be pushed out, which correspondingly decreases the amount of dye.

3. Kd = (w1/v1)/(w2/v2)
Kd = 10

Kd = H2O/Ether 
      10       = (1.8g/100mL) x (x/50mL)
x      =  0.090 grams

Therefore, 0.090 grams would be removed from compound Y.

4. Kd = (w1/v1)/(w2/v2)
Kd = (20.0g/50mL)/(2.0g/100mL)
Kd = 8.0 x 10-3

Kd = (w1/v1)/(w2/v2)
           Mass of compound = Mass of 2nd calculation – Mass of 1st calculation
           = 0.265g – 0.090g
           = 0.175 grams
Therefore, the mass of the compound removed is 0.175 grams, and is more accurate than the answer of 0.090 grams.

5. It would be a good idea to look up the densities of the organic layer and water itself. The organic layer should theoretically be on top if it is less dense and should be on the bottom if it is denser.  Another method is through addition of water, and theoretically the bottom phase should increase.

6. Theoretically, in order to separate a mixture of benzyl amine and naphthalene, an extraction can take place using a separation funnel. Since, Naphthalene is neither an acid nor a base, and benzyl amine is a base. Both compounds are to be put through extraction with the addition of water and ether. Subsequently, by acidifying the substance, similar to given procedure. The line pair of electrons of the nitrogen atom will pick up a proton to make NH3+. This will cause a formation of benzyl amine into a cationic salt. Thus, by adding a base, will deprotonate and bring it back to its natural form.
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