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[bookmark: _Hlk494301839]In this experience we will use   the techniques necessary to isolate and purify the caffeine from black leaves. Using two immiscible solvents (water and dichloromethane), we extract the caffeine by dessolving it in the organic layer, while leaving other water-solube compounds in the aqueus layer.  The methods that we are using in this experiemnt to purify a compound are extraction, sublimation and thin layer chromatography. The extraction is used to separate compounds from a mixture using a separatory funnel. The orangery layer is then separated due to the density of the layer. However, sometimes an emulsion will occur so we will add some amount of dichloromethane. When we have the organic layer, we make sure to remove all the residual water, so we add a drying agent MgSO4. Then we will purify the compound through sublimation, the dry solution will undergo the transition state from solide to vapour. we place a coldfiger filed with dry ice in the side-arm flask filled with caffeine crude solid. then we will heat the flask. The purified substance will then crystallise on the cold-finger. The TLC technique will allow us to compare the polarity of the compounds. The purity of the caffeine is examined by TLC analysis using the crude and pure caffeine that would be obtained. In Part B, TLC analysis is used to separate the different pigments in spinach leaves and observe the different compounds that the leaves are composed of and to note the polarity of the different pigments

1) Experimental procedure
Refer to CHM2123 lab manual pp29-34

Observation and result:
Part A: Extraction and recrystallisation of caffeine from black tea
Table 1. Quantitative observation
Mass of tea bags (g)      6.78
Mass of empty tea bad (g)  0.120
Mass of crude caffeine (g)    0.4316
Mass of test tube + stopper+50 ml beaker (g) 60.690
Mass of test tube + stopper+50 ml +sublimated caffeine (g)   60.732

Table of reagent Part A
	Reagent
	Mol.Mass(g/mol)
	Quantity (g or ml)
	Density (g/cm3)
	Mmol

	CH2Cl2  
	84.93
	~30 ml
	1.33
	N/A

	Na2CO3
	105.989
	2g
	2.45
	0.01887




· Observations
	
Key step
	
observation

	 adding the dichloromethane to the mixture of caffeine+water
	the solution is separated into two layers: a brown aqueous solution and on the bottom, an organic layer. 


	Boil the organic phase 
	After evaporation of the organic solvent we has a yellow/green extract

	On the effect of the pressure and the heat by the method of the cold-finger
	the sublimation of the caffeine begins, so at the end we observe on the cold finger a very fine layer of white powder on the test tube. 







· Table of results 
	Compound
	Mol. Mass
(g/mol)
	Quantity 
(g)
	Mmol
	Yield(%)
	Melting point(°C)

	Caffeine crude
	194,19
	0.04316
	0.000222
	
	239,9

	Sub.Caffeine 
	194.19
	0.042
	0.000216
	97.247
	



· Calculation 
=0.000222Mmol
60.732 - 60.690= Mass of the sublimated caffeine= 0.042 g
=0.000216Mmol

Part B Extraction of catotenoids and chlorophylls from spinash
· Table of reagent Part B
	Reagent
	Mol.Mass(g/mol)
	Quantity (g or ml)
	Density (g/cm3)
	Mmol

	Acetone
	84.93
	2.0 ml
	1.33
	N/A

	Na2SO4*	
	105.989
	1.0g
	2.45
	0.01887

	HCl
	36.46
	1.0
	1.19
	N/A


· Observation 

	Key steps
 
	Observations

	After grinding the spinach
	-       Dark green color with fine pulp

	After adding acetone
	-       Same dark green color

	After 5 min
	-       Separation: bottom= dark green; middle = lighter green; top = Dark green

	Liquid in test tube A
	-      “perfect” green

	Liquid in test tube B (hexane + water)
	-       Top = green (organic phase)
-       Bottom = clear (aqueous phase)
 

	Liquid in test tube C
(HCl)
	-       Bottom = clear (aqueous phase)
-       Top = yellow/green (organic phase)
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· Discussion 
The goal of this experiment was to separate and purify natural products. At first, we isolate and purify the caffeine from black leaves by using multiple techniques to achieve our goal. After boil the tea in the water, in the extract liquid we added NaCO3. After adding the dichloromethane, which helped us to separate and extract the organic phase, we observe two distinct layers. We can say that the mixture is biphasic since the aqueous solution (brown liquid) is not miscible with the organic phase. After separating the two phase we make sure that the organic layer is dry so we use Na2SO4. We set aside some of this solution for the TLC test. We boil the solution till we have the crude of the caffeine product. For further purification of caffeine, we go through sublimation by the cold finger and the pressure. When everything is heated, sublimed caffeine from solid to gas and after it will form solid crystals in contact of the cold-finger. Then we collect the caffeine deposit to proceed to the TLC test. We take our first TLC (TLC#1) and we observed that the crude caffeine (Rf=0.39) is similar and near the authentic caffeine (RF=0.38). In fact, the sublimated caffeine has much more differences between the two others with a RF=0.45, we could infer that there is a lot of polar compounds that interact more with the most polar phase. We think that, the reason is maybe the sublimated caffeine was mixed with some impurities or water due to the cold-finger. Knowing that the water is polar,That’s what explain our result that differ from the real caffeine. We observe that the experimental melting point is 239.9C while the mp of caffeine is 235C*. we explain this result by the chance that we could have some impurities. The yield calculated is 97%, we think it’s a great yield, we could explain this because our TA gave us the result of the part A. because at the sublimation step, unfortunately, the water went in the pressure chamber and filled the caffeine crude with water. So, we couldn’t have enough results to proceed to the report. 
For the part B, we had to extract the carotenoids and the chlorophylls from spinach leaves. Two different forms of chlorophyll can be found in plants and they are chlorophyll A and B. In this experiment, we are trying to isolate the chlorophylls from the spinach leaves. At first, we had to mix the spinach leaves with Na2SO4 and of acetone. After separate, the organic from the queues of the spinach make sure that we don’t have water in the organic layer, we transfer the liquid into a tube labelled A. we keep some of the solution and we add hexane and water(B). for the last tube, we add HCL (C). after we took the TLC we observe a yellow/green band with a Rf=0.83, we conclude that is a Rf of the B-Carotene. While the Chlorophyll is the compound responsible of the green color in plants, on the TLC test we observe a green line at Rf=0.22, plus chlorophyll is from strong to sensitive acid so that’s explain the result. For the other compound, we could place them by the least polar to most polar by seeing their molecules. Carotenes<lutein <violaxanthin<chlorophyll<B-carotene
By the Rf that we found we can match them by 
0.05 (three spot of yellow) <0.17(green/yellow) <0.19( gray/green)<0.22(blue/green)<0.83(yellow/orange).






TLC: used to see if the product is pure and if the reaction is complete
1) Polar molecules interact strongly and migrate slowly 
2) Nonpolar molecules interact less and migrate faster 

We can see here that the crute caffeine and the real caffeine have very similar Rf but the sublimated caffeine is much more higher, that’s mean that the sublimated caffeine interacted less that’s why it migrate faster 














[image: https://cdn.kastatic.org/ka-perseus-images/63a8ca78295626e946d8cba7680dc4a9fcc47309.png]  [image: https://cdn.kastatic.org/ka-perseus-images/63a8ca78295626e946d8cba7680dc4a9fcc47309.png]
                     Add H2O and Na2CO3
	                                            Place in the separation funnel and 
                                                                                      add dichloromethane 


Org.phase	aq.phase
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