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A) Results and calculations

The procedure for this experiment was followed as instructed. 

TLC plates
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F: Fluorene
O: Initial mixture 
FO: Fluorenone

Eluent: Toluene                      Eluent: Hexane

Table 1- Observations of chromatography experiment

	Solid Fluorene and fluorenone was a yellow granulated powder. 

	Fluorene was clear when it came out of the column.

	Fluorenone was yellow when it came out of the column. 

	Hexane and ether are clear solutions. 

	Presence of cracks in the column



Table 2- Experimental IR peaks compared to literature IR peaks for fluorenone. 

	Functional group
	Experimental peak (cm -1)
	Literature peak (cm -1)1

	C=O
	1715.5
	1715

	C=C
	1599.2
	1671

	C=C
	1452
	1476



Table 3- Experimental IR peaks compared to literature IR peaks for fluorene. 

	Functional group
	Experimental peak (cm -1)
	Literature peak (cm -1)2

	C=C
	1446.5
	1447



Calculations

Displacement of the compound (D1) 
Displacement of the solvent (Ds) 
Rf = D1 / Ds 

Calculations for TLC plate eluted in toluene

Rf fluorene: 3.1/3.2= 0.97
Rf initial mixture: 1.8/3.2
Rf initial mixture (second spot): 1.8/3.2= 0.56
Rf fluorenone: 1.8/3.2= 0.56
Rf fluorenone (second spot): 0/3.2= 0

Calculations for TLC plate eluted in hexane

Rf fluorene: 1.8/3.3= 0.54
Rf initial mixture: 1.8/3.3= 0.54
Rf initial mixture (second spot): 0/3.3= 0
Rf fluorenone: 1.9/3.3= 0.58
Rf fluorenone (second spot): 0/3.3= 0


B) Discussion

	The objective of the lab was to separate a mixture containing two compounds by bench-top column chromatography. Then, we assessed the purity of our separation by thin layer chromatography. By analyzing the IR spectrum, we can see that there is no presence of C=O bonds in the fluorene which indicates a good separation. This observation can also be seen in the TLC plate eluted in toluene. The Fluorene spot is a lot higher than the fluorenone which indicates that there is no fluorenone in the fluorene. However, in the TLC plate eluted with hexane, there is a small spot of fluorenone at the same level as the fluorene indicating that there has maybe been contamination of the fluorene fraction by the fluorenone. Sometimes, there is a formation of cracks in the silica gel in the column causing impurities of the 1st compound (fluorene) to go into air pockets and end up in the second compound (fluorenone). However, this is not the case here since the second compound (fluorenone) contaminated the first one (fluorene) according to the TLC plate result. We may not have stopped the stopcock early enough, which would have made the second compound enter the fluorene fraction. This may explain why there is a small spot of fluorenone on the TLC plate eluted with hexane. The results of the TLC plates and of the IR spectrum are not consistent. If there were to have been contamination in one of the fractions, both TLC plates would have similar results and the IR would show presence of a C=O bond in the fluorene IR graph. The TLC eluted in toluene presently illustrates a successful separation. There is only one TLC plate that indicates contamination. This leads to believe that the preparation of the TLC eluted in hexane may have been erroneous. 

	In general, the TLC plates seem to be correct aside from the fluorenone contamination spot. The fluorenone has a smaller Rf values which makes sense since it is more polar than the fluorene and will interact more with the silica gel which is polar. In the Toluene eluent, the fluorenone moved up the TLC plate a bit since toluene is more polar than hexane making the fluorenone have a bit more affinity to the mobile phase. Considering a hexane eluent is less polar than toluene, the RF value for the fluorene should have been bigger than in the TLC plate using toluene as the eluent. 

	The experimental IR peaks were all very similar to the theoretical values. There was only one C=C bond where the experimental peak (IR= 1599.2) differed significantly from the theoretical value (IR=1671). Also, the IR experimental graph was very similar to the theoretical one found on the Spectral Data Base for Organic Coumponds1. This indicates that the separation of the mixture was done successfully and that the compounds are pure. 

	Sources of errors in this experiment included presence of cracks in the column which may have resulted in contamination. This can be prevented by tapping on the column while adding the solutions. Also, the method of spotting the TLC plates can affect their results. A proper spotting technique is important to use in order to put the right amount of solution on the plate. Not stopping the stopcock at the right time may result in contamination of the first compound by the second one. Keeping an eye on the column while the hexane is washing out the first compound and closing the stopcock before the yellow solution (second compound) get the bottom will prevent contamination. 

C) Conclusion

The purpose of this experiment was to separate a mixture by bench-top chromatography and then analyze the purity of each fraction collected by thin layer chromatography. The IR spectrums showed successful separation as there is no presence of a C=O bond in the fluorene. Also, the IR peaks were similar to the theoretical value. In the fluorenone fraction, the IR for the C=O bond is 1715.5 and the ones for the C=C bonds are 1599.2 and 1452. The peak for the C=C bond in the fluorene is 1446.5. The TLC plate eluted in toluene shows a successful separation. However, the one eluted in hexanes doesn’t show a successful separation, which indicates either a contaminated compound or an incorrect preparation of the TLC plate. 

References

1. Spectral Database for Organic Compounds (SDBS); infrared spectrum; SDBS No.: 2223; RN 486-25-9; http://riodb01.ibase.aist.go.jp/sdbs/ (accessed July 12th, 2018).

2.  Spectral Database for Organic Compounds (SDBS); infrared spectrum; SDBS No.: 1721; RN 86-73-7; http://riodb01.ibase.aist.go.jp/sdbs/ (accessed July 12th, 2018).

image1.emf



Rf = 0.00



Rf = 0.96



Rf = 0.96



Rf = 0.56
Rf = 0.56



Rf = 0.00 Rf = 0.00



Rf = 0.54
Rf = 0.58 Rf = 0.54



F O FOFO F O











