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Chemistry 252/254
Organic Chemistry


Column Chromatography

(see Technique 12, page 761 of Pavia)

Perform column chromatography over 60-200 mesh silica gel. Columns are packed in one of the following manners.

1)  A large column equipped with a Teflon stop cock, such as that depicted in Figure 1, is set up with an initial layer of glass wool packed into the bottom of the column.  Approximately an inch of white sand is pored over the glass wool, this ensures that the adsorbent stays in the column.  Next a slurry of silica gel is made by pouring the gel into a beaker of nonpolar solvent such as petroleum ether or hexane.
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This slurry is then pored into the column (be sure to close stop cock) and the column is taped with a rubber hose or similar device, this tapping will release any air bubbles that form in the gel.  Fill the column leaving about 10 inches at top of column.  Run about 3 bed volumes of solvent through the column to pack the gel (be sure the solvent head never falls below the top of the gel).

2)  The second method is similar to the first except no slurry is made. Instead, the column is filled half way with a nonpolar solvent and dry gel is sifted into the column while taping as in procedure 1. Once the desired amount of gel is in the column, it is packed in the same manner as stated above. 

Though the second procedure may be slightly easier and more time efficient it is recommended that the slurry method be used, for it produces a much better column. The column should be free of cracks and air bubbles, these will hinder good product separation. The size of the column used should be such that the gel is 25-30 times larger, by weight, then the sample to be separated.  Once the column has been packed the solvent head should be lowered to about 1 cm above the gel.  A concentrated unit of the sample to be separated should be added to the column. The sample can be added in a variety of ways, but the most efficient is to mix the sample with a small amount of silica gel and apply it to the top of the column.  Small amounts of a nonpolar solvent should be run through the column until the solvent acquires no color from the sample.  At this point it is acceptable to add a large amount of solvent and let it run through.  As the sample separates the polarity of the solvent should be increased slowly by adding increasing amounts of a polar solvent such as methylene chloride.  This will enable further separation of compounds not soluble in nonpolar solvents. Be careful when increasing solvent polarity, too drastic of an increase may cause the column to crack.

Collect the solvent exiting from the column either in test tubes or flasks. If you can clearly see when a band begins and ends (i.e., a colored band), try to make sure you start a new collection vessel as the band begins and another new vessel after the band ends. Make a chart in your laboratory notebook with the following headings: Band #, solvent (type and approximate volume), color of band, residual weight. As you wait and watch the solvent exit the column, tlc the previous bands that you have collected and determine what those solutions contain. Be sure to draw diagrams of all the tlcs you run. I'd advise that you dot 3 or 4 bands, sequentially, on each tlc plate. Once you have identified which vessels (band #'s) contain your product, and only your product, you can combine those and remove the solvent, yielding your crude product. 

