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ABSTRACT
The objective of this experiment is to identify an unknown analgesic drug by using thin-layer chromatography. Because each compound used in this experiment travels up the TLC plate at a different rate, this is a simple way of identifying what the unknown is by comparing it to a series of standards. From the TLC plate, the distance travelled by each component can be used to calculate the Rf (ratio to front) values of each component and the unknown can be determined by comparing the results. The standard Rf value that the unknown’s value is closest to will be what the unknown is. 
RESULTS
Step 1: Measure distance travelled by spots and solvent front
Fig. 1 – TLC plate
	Table 1 - Distance Travelled by Compounds (cm)

	Solvent Front
	7.0

	Caffeine (1)
	1.3

	Aspirin (2)
	5.4

	Acetaminophen (3)
	4.2

	Unknown (U)
	5.2
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Step 2: Calculate Rf values of each component and determine unknown
From the TLC plate, the Rf values of each component can be calculated using the formula:1
Rf = distance travelled by spot / distance travelled by solvent front
	Table 2 – Rf values of components

	Caffeine 
	0.19

	Aspirin
	0.77

	Acetaminophen
	0.60

	Unknown
	0.74


Sample calculation:
Rf value of caffeine = 1.3 cm / 7.0 cm = 0.19
Based on the Rf values calculated in this experiment, the unknown is aspirin.
DISCUSSION
TLC is used in this experiment because it is a relatively easy way to determine an unknown when it is compared to known compounds. There are two key parts of this experiment: the mobile phase, which is the solvent used and the stationary phase, which is the adsorbent on the TLC plate. In this case the mobile phase used was 200:1 ethyl acetate/acetic acid. The mobile phase moves up the stationary phase by capillary action and depending on its polarity, the components will also move up the TLC plate with the solvent. The polarity of the mobile phase is important because if it’s too polar, the components will travel too far up the TLC plate and if it’s too non-polar, the components won’t travel far enough.2 Neither of these scenarios is ideal because the resulting Rf values won’t be accurate. In this experiment, 200:1 ethyl acetate/acetic acid was chosen because it was a good solvent to use so that the spots would be in about the middle of the TLC plate, which is ideal.2 How far the spots travel up the TLC plate also depends on the stationary phase or adsorbent used. The adsorbent is polar and depending on how polar or non-polar the compounds are, they will either be strongly attracted, or adsorbed, onto the stationary phase or not.3 Therefore, more polar compounds will move more slowly through the stationary phase and less polar compounds will move more quickly through it. Another noteworthy point is that the developing chamber should be covered for the duration of the experiment. When the chamber is sealed, the vapour from the solvent is trapped within and this increases the solvent’s speed up the TLC plate.1 The shape of the spot is also an important factor as irregular shapes could result in errors. One possible reason for different spot shape is incorrect spotting technique; either the spot was too big or not reapplied in the same place every time.
CONCLUSION
To conclude, the purpose of this experiment was to use thin-layer chromatography to determine the identity of an unknown compound by comparing it to standards. By using the distances traveled by each compound and the solvent front, the Rf values of each one was calculated. Based on the Rf values, the unknown was found to be aspirin.
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