Chemistry 2411L

Clower

Column Chromatography Procedure

For this experiment you will be working in groups of 3-4 students. Record all data in your laboratory notebook. The objective of this lab is to extract caffeine from tea, then purify the caffeine using column chromatography.
Isolation of Caffeine
Place two tea bags in a 125-mL Erlenmeyer flask with 45 to 50 mL of distilled water and bring the mixture to a gentle boil. After 2 minutes, remove the heat and allow the solution to cool. Squeeze out the tea bags and discard them. Dilute the tea with 20 mL of 5% aqueous HCl to help prevent emulsion formation. In a separatory funnel, extract the tea with four 10-mL portions of methylene chloride. Do not shake the separatory funnel; just swirl it with moderate vigor so an emulsion might be avoided. Dry the combined methylene chloride extracts over Na2SO4. Remove the Na2SO4 and add 0.2 g of silica gel to the methylene chloride solution. Evaporate the solvent on a steam bath or rotary evaporator to give a dry powder.

Preparing the column:
1. Push a small wad of glass wool into the bottom of the column. It may be helpful to use a straightened wire coathanger to assist with this.
2. Gently pour a layer of sand (about 0.5cm thick) over the glass wool and tap the column to settle the sand. The sand retains fine particles and also provides a flat horizontal base for the adsorbent column.

3. Add 0.7 g of dry silica in a fine stream and gently tap the column to dislodge air bubbles and to level the top of the silica gel.

4. Add your sample (prepared above) to the top of the silica gel in your column, and tap to settle this new layer.

Eluting the column:

1. Be sure to have your solvents and collecting test tubes ready before applying the solvent to column. Once you start the column, do not stop!
2. Add the first solvent (5 mL of methylene chloride) to the column gently, so as not to disturb the sample on top of the column. Keep adding solvent to the top of the column so it does not go dry. You will add, in this order, two additional 5-mL portions of methylene chloride, then two 5-mL portions of 5% ethyl acetate in methylene chloride, then three 5-mL portions of pure ethyl acetate.

3. When the solvent starts to drip out of the bottom of the column, begin collecting fractions in test tubes (collect approximately 5 mL in each test tube); number these fractions and keep them in order.

4. Check each fraction by TLC with comparison to an authentic sample of caffeine. Note that more than one fraction can be spotted on a plate. Use 1-butanol/ethyl acetate/methyl isobutyl ketone (2:9:9) as the TLC solvent. Spot each fraction several times in one place on the origin of the TLC plate to make sure that enough sample is applied. If the column has worked properly, early yellow fractions that smell like tea will be followed by fractions that contain caffeine.

5. Combine all fractions that contain caffeine in a tared round-bottom flask, evaporate the solvent, and weigh the solid white residue. 
6. Determine the melting point of your recovered caffeine.
7. Compare the appearance of your recovered sample to that of an authentic sample of caffeine.
