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Introduction:
Chromatography is a useful tool in chemistry and can be very helpful in determining the composition of an unknown sample. In chromatography there are two phases, a liquid (mobile) phase and a solid (stationary) phase. The silica gel of the TLC plates is the solid phase and the solvent is the liquid phase. Since silica gel is a very polar organic compound, polar molecules will move more slowly up the TLC plates than non-polar molecules as they will form Hydrogen bonds with the Silica and stick to the TLC plates. The solvent moves through the solid phase through capillary action and draws the sample up with it. The different components will separate based on polarity and solubility leaving small dots that can be seen through the use of a UV light. The distance these dots travelled through the silica gel divided by the distance the solvent travelled will give the Rf values of the compounds. 

Rf = Distance Dots Travelled
   Distance Solvent Travelled

Compounds Used in Experiment	
	Compound 
	 Mol. Wt (g/mol)
	Amount 

	Biphenyl 
	154.21
	2 mL

	Benzonphenone
	182.217
	 2 mL

	Ethyl Acetate
	88.11
	10 mL

	2:8 Ethyl Acetate Hexanes
	-- 
	10 mL

	Hexanes
	86.18
	10 mL

	o-bromonitrobenzene
	202.01
	2 mL

	m-bromonitrobenzene
	202.02
	2 mL

	p-bromonitrobenzene 
	202.01
	2 mL

	unknown sample (66)
	--
	10 mg

	Unknown Sample (YY)
	-- 
	2 mL

	
	
	



Procedure
Part A:
1) Added approximately 10 mL of 2:8 mixture of EtOAc and hexanes into a developing jar 
2) Prepared two TLC plates by labeling them with a line 1 cm from the bottom as well as three tick marks indicating where the sample, co-spot, and reference will be placed. The outside ticks were no less than 5 mm from the edges.
3) Obtained an unknown sample from TA. It had the appearance of a white crystal like structure.
4) The sample was taken and approximately 10 mg of it was placed into a test tube with 2 mL of dichloromethane in it. The mixture was swirled until all crystals were completely dissolved. This test tube was labeled “Unknown”.
5) The sample solution was then spotted onto the pre made TLC plates. 
6) Approximately 2mL of Benzophenone was added to a test tube and was spotted onto the same TLC plate using a new capillary tube.  The reference lane was spotted first then the co-spot to avoid contamination.
7) We repeated the same steps taken in step 6 using a different TLC plate. However instead of using Benzophenone as our reference, we used Biphenyl this time.
8) Both TLC strips were placed into the pre made developing jars and lids were put on. We let the strips sit for 3 minutes in the developing jars making sure their fronts were facing the center of the jar. 
9) The strips were removed from the jars and a line was immediately drawn indicating where the solvent run ended (roughly 1 cm from the top). 
10) The strips rested for 30 seconds then we took them over to the UV light and carefully drew circles around all the dots that appeared on the strips with pencil.

Part B
1) The solvent from or developing jars were emptied and washed out. Then 10mL of EtOAc was added to the developing jar and closed off with a lid
2) Two new TLC plates were made in the same fashion as in Step 2) from Part A.
3) We repeated Steps 5-7 from Part A with the new solvent in our developing jar and placed them in it. 
4) The TLC strips developed over a # minute period and were taken out and marked with pencil indicating where the new solvent run had ended on the TLC plate. 
5) We repeated Step 10 from Part A and let the plates rest for 30 seconds then we took them over to the UV light and again, circled the spots with a pencil.
6) Again we emptied out the developing jar and replaced the solvent with approximately 10 mL of hexanes.
7) We repeated Steps 2-5 as stated above with the new eluant of hexanes.

Part C
1) 2mL of a solution labeled YY was added to a graduated cylinder then placed into a test tube
2) Again, we prepared 3 new TLC plates in the same fashion as in Step 2 from Part A.
3) The solution YY was spotted onto all 3 TLC plates in the sample and co-spot lane using 3 different capillaries.
4) 3 pre made compounds were made up for us labeled O, M, and P and placed on the bench. Each of these compounds was spotted onto a TLC plate into the reference lane, then the co spot lane.
5) The three TLC plates were taken over to the UV light and compared.




Sketches of TLC Plates from Part A, and B (i, ii) and C
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Observations:
		All compounds used in this experiment had no colour or odour. The only compound that we worked with was the sample that was given to us that had the structure of a crystal. When the TLC strips were placed into the developing jars, the solvent slowly climbed up the silica layer and stained it a dark grey colour. However, when the strip was removed, the solvent quickly evaporated and returned back to its original appearance. Nothing on the TLC plate was visible until it was placed under the UV lights. Only until this was done, could we see the spots and how far they travelled from the origin.
Part A
	Spot Location
	Compound
	Rf of TLC 1
	Rf of TLC 2

	Top Spot
	Benzophenone/Biphenyl
	0.83
	0.83

	Bottom Spot
	Sample
	0.63
	0.83


 Part B i)
	Spot Location
	Compound
	Rf of TLC 1
	Rf of TLC 2

	Same Concentration
	Both  
	0.84
	0.89


Part B ii)
	Spot Location
	Compound
	Rf of TLC 1
	Rf of TLC 2

	Top Spot
	Sample
	0.38
	0.41

	Bottom Spot
	Benzophenone/Biphenyl
	0
	0



Discussion:
        Part A:
       		This part of the experiment is for determining the compounds of the unknown mixture using TLC plates. By examining our TLC plates, we can suggest that Benzophenone has a higher polarity than Biphenyl. We can suggest this because if Benzophenone is a more polar compound, it is more likely to stick to the plate than Biphenyl and travel a smaller distance than Biphenyl. This is what was observed. This occurred because the more polar Benzophenone was more attracted to the polar Silica gel, causing it to stick to the plate more than the Biphenyl, which travelled further. By Looking at our TLC plates, we can suggest that our unknown sample, #66, contains Biphenyl as it has the same Rf value of it. 

        Part B:
This part of the experiment shows the effect of changing solvent systems. We know that EtOAc has a high polarity and Hexanes have a lower polarity. Because of this, we can assume that the EtOAc will rapidly pull with it the compounds on the TLC plate due to its attraction, to the top of the plate and opposite for hexanes. Since the non-polar compounds will travel through the silica faster than the polar compounds, we can expect the Rf values to be larger for the non-polar compounds than the polar compounds. In our results, the Biphenyl was pulled closer to the solvent line than the Benzophenone resulting in a higher Rf value when EtOAc was used. This indicates that the high polarity of the solvent pulled with it the compounds up the TLC plate. When hexanes were used, the opposite happened. The compounds stuck to the plate as the silica provided a higher level of attraction than the solvent did, causing them to not move.

Part C:
	This part of the experiment is for determining the ratio of substances in a certain compound by comparing TLC strips with reference compound.  These reference compounds were labeled O, M, and P. By examining our TLC plates, it was apparent that our sample, YY, had both meta and para components in it. This was concluded because only TLC plates containing meta and para had a row containing a spot from all 3 lanes, signifying that the Rf values were the same. This also meaning that the compounds had the same polarity as our unknown suggesting our unknown did in fact contain meta and para.  Using ImageJ software it was calculated that the area percentage of Meta in the sample was 58.64% and Para was 79.08%. When the meta value was put into the calibration curve #3, the number we got was 58% meaning our mole ratio of meta to para was 58:42 or 1:0.72.

Note: It was unclear as to what numbers were to be include as it was understood that we needed two area precentages. Therefore I have included the percent area found for para as well as meta even though we were only given a calibration curve for meta in a meta:para mixture and not a para in a meta:para mixture. 


       Questions: 
1) By increasing the polarity of the solvent, it affects the results of a TLC. The more polar the solvent is, the farther the polar compound will travel up the TLC plate with the solvent. Additionally, the more polar the solvent, the less distance the non-polar compound will travel as it is not as attracted to the solvent as the polar compound is. This will result in higher Rf values.
2) A) The Benzyl Alcohol will have the lowest Rf value as it is the most polar. It has a hydroxyl group attached to a single carbon ring, which is a very polar structure. The OH group generates a larger electronegativity value making it more polar.
[image: Macintosh HD:Users:Brennan:Desktop:Screen Shot 2015-01-26 at 12.45.00 AM.png]

B) The Aniline would have the smallest Rf value as it is the most polar. It has a NH2 group on one carbon ring which is a highly polar structure.
[image: Macintosh HD:Users:Brennan:Desktop:Screen Shot 2015-01-26 at 12.44.46 AM.png]

A) The Benzoic Acid would have the smallest Rf value as it is the most polar molecule. This is caused by a double bond between a carbon and oxygen and a single bond between a carbon and a hydroxide group generating a large electronegativity.
[bookmark: _GoBack][image: Macintosh HD:Users:Brennan:Desktop:Screen Shot 2015-01-26 at 12.48.42 AM.png]
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