Extractions and Acid-Base Reactions in the Separation of Organic Compounds
Molecules: 
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Abstract: 
	In this practical, a neutral compound, a base and an acid as organic compounds were separated. These three compounds included 9-Fluorenone, Benzocaine or Ethyl para-aminobenzoate and Benzoic acid respectively. We employed the liquid-liquid extraction and acid-base reaction method to achieve the separation aforementioned. The liquid-liquid extraction employed in this practical was based on acid-base and not polarity. It should be noted that this extraction process is used to separate the acid from several compounds and also basic compounds from a mixture involving an organic compound. It is fundamental to use a base or an acid in this reaction. Where in the former sodium hydroxide may be used while in the later hydrochloric acid. The three organic compounds were weighed before the experiment and after the separation the percentage recovery and melting points were recorded as follows; 84% and7 9.8ºC, 49% and 88.5ºC and lastly 41% and 121.5ºC representing 9-Fluorene, benzocaine and benzoic acid respectively.
Procedure: 
	The steps in this experiment were adopted from a laboratory manual from Organic Chemistry 1. There were small variations as we were supposed to measure the masses of 9-Flourine and benzoic acid but the they were provided by the laboratory technician. Also, there were disparities in the weight of the compounds used as we used 54 mg, 55 mg and 55 mg instead of 50 mg as given in the manual. Even though there were slight differences, we still maintained the ratio of 1:1:1.
Reactions: (drew by hand.) 
1. Formation of conjugate acid from protonation of benzocaine. 
2. [bookmark: _GoBack]Reformation of benzocaine from deprotonation of the conjugate acid..
3. Formation of conjugate base from deprotonation of benzoic acid.
4. Formation of benzoic acid from protonation of the conjugate base.
Data and Calculations: 	
	Compound
	
Mass (Mg)
	
Melting Point (ºc)
	

Recovery (%)

	
	Initial
	Final
	Observed
	Theoritical
	

	9-Fluorene 
	55 .0
	36 .0
	79.8
	83.5
	65.0

	Benzocaine
	55 .0
	27 .0
	88.6
	88-90
	49.0

	Benzoic Acid
	54.0
	22 .0
	121.5
	122.12
	41.0


	Regarding the melting point of the three separated organic compounds with the theoretical melting pint in the laboratory manual reveals a negligible deviation. This implies that the products were close to 100% pure.
Discussion and Conclusion:
This experiment involves several mechanisms. To start with hydrochloric acid is reacted with the mixture of the organic compounds leading to the separation of benzocaine. In this first step, there is the first protonation of an amino group in the separated compound by the hydronium ion. This leads to formation of an acid conjugate referred to as benzocaine hydrochloride. This extraction is done two times so that almost all of the benzocaine is separated and also to provide more protons for the reaction. In the second step, the acid conjugate formed is then reacted with concentrated sodium hydroxide. The concentration of this base is taken at 6 moles/litre. The primary objective at this step is to lose the gained proton in step 1. An ice-water bath is used to cool the solution in the tube with the acid conjugate. This process is done for two reasons; lower the solubility of benzocaine and to prevent ester hydrolysis reaction from taking place. After which the contents of the tube are filtered using vacuum filtration method where the mother liquor may be reused to aid in rinsing.
	The remaining two compounds, that of 9-Flourine and benzoic acid are taken through several reactions for the two compounds to be separated. Therefore, sodium hydroxide is directly added to this mixture. This leads to a neutralization reaction as the acid reacts with the base. In this case, the hydroxide ion deprotonated the benzoic acid. After which the solution forms two immiscible layers. The upper layer is that of sodium benzoate as the conjugate base which resulted from the neutralization reaction and the lower layer containing the 9-Flourine as a neutral compound. The upper layer is separated and missed with hydrochloric acid in the bid to regain its acidic nature at pH 2. This process protonated the conjugate base and the resulting conjugate acid will be that of benzoic acid which will precipitate out when placed in an ice-water bath. TO separate the solid and liquid part, vacuum filtration method is used. Water is used as a spectator in the vacuum filtration step to ensure that everything passes through filtration. 
	Lastly, the neutral compound 9-Flourene is separated. The sodium hydroxide that did not react is first washed off using water. Water is used as a reagent here because sodium hydroxide is soluble in water while 9-Flourene is insoluble. After addition of water, a mixture is formed with two layers. The lower organic layer contains the dissolved 9-Flourene while the upper layer is that of sodium hydroxide and water. Thereafter, anhydrous sodium sulphate is used to dry water since a small percentage of about 3% of the 9-Flourene may have mixed with water. The product is then passed through columns containing anhydrous sodium sulfate for gravity filtration. This column performs two tasks as it filters the undesired solids and also acts as a drying agent.
	When I compared my experimental results with other student, our values had small deviations. I was intrigued by the fact that the mass of 9-Flourene changed and yet it is a neutral compound which did not react with any of the reagents. The other two compound must reduce in mass because they reacted with the reagents in the experiment. The loss of some grams of 9-Flourene may be attributed to errors during the experiment process. Some of the neutral compound may be deposited in the vacuum filters, when we were separating the two phases some of the neutral compounds may have ended up in the pipette and a small amount of the compound dropped on the table before weighing and thus not accounted for in the final mass. 
	Since all the three compounds separated in this experiment had similar functional group, there IR spectrum was easy. In this regard, all of them have a ring C=C group at a wavelength starting from 1400 cm-1 to 1600 cm-1. In addition, benzocaine has a C=O at a wavelength of 1679 cm-1, benzocaine at 1678 cm-1 and 9-Flourene at 1711 cm-1. However, each compound has a unique group: a C-O group at 1273, an sp^3 carbon occurring from 2900 to 2984, carbon to nitrogen group from 1109 to 1123, and an amino group starting at 3222 to 3454 for benzocaine; a stretch of C-O occurring at 1289 and an O-H from 2555 to 3071 for benzoic acid and lastly C-H group for 9-Flourene appearing at 3060 and 3396.
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