Flash Chromatography
Chemistry 136

Flash chromatography, also known as medium pressure chromatography, was popularized
several years ago by Clark Still of Columbia University, as an alternative to slow and often
inefficient gravity-fed chromatography. Flash chromatography differs from the conventional
technique in two ways: first, slightly smaller silica gel particles (250-400 mesh) are used, and
second, due to restricted flow of solvent caused by the small gel particles, pressurized gas (ca. 1015 psi) is used to drive the solvent through the column of stationary phase. The net result is a rapid
(“over in a flash”) and high resolution chromatography.
Selecting a Solvent System
The compound of interest should have a TLC Rf of ≈0.15 to 0.20 in the solvent system you
choose. Binary (two component) solvent systems with one solvent having a higher polarity than the
other are usually best since they allow for easy adjustment of the average polarity of the eluent. The
ratio of solvents determines the polarity of the solvent system, and hence the rates of elution of the
compounds to be separated. Higher polarity of solvent increases rate of elution for ALL
compounds. Common binary solvent systems in order of increasing polarity are
dichloromethane/hexane, ether/hexane, hexane/ethyl acetate, and dichloromethane/methanol.
Hexane/ethyl acetate can be used on the bench, all other solvents should be used in the hood. If
your Rf is a ≈0.2, you will need a volume of solvent ≈5X the volume of the dry silica gel in order to
run your column.
Determining the Quantity of Silica Gel Required
The amount of silica gel depends on the Rf difference of the compounds to be separated,
and on the amount of sample. For n grams of sample, you should use 30 to 100 n grams of silica
gel. For easier separations, ratios closer to 30 : 1 are effective, for difficult separations, more silica
gel is often required. However, by using more silica gel, the length of time required for the
chromatography is extended. The density of powdered silica gel is about 0.75 g per mL.
Packing the Column
Obtain a glass column and make sure that it has either a glass frit or a plug of cotton wool
directly above the stopcock to prevent the silica gel from escaping from the column through the
stopcock. (IF it doesn’t have either, you will have to put in a somewhat loosely stuffed plug of
cotton wool; if you stuff it too much, solvent flow becomes painfully slow even with air pressure
above the column). Next, put a ~1/2 in. layer of clean sand above the plug of glass wool. Use only
as much as is necessary to obtain a flat surface, with the same diameter as that of the body of the
column. Make sure the surface is flat. Then pour in the silica gel using a funnel. DO THIS STEP

IN THE HOOD! Silica gel is chemically similar to asbestos, and is a known carcinogen.
Manipulations with dry silica should be done only in the hood.
Solvating the Silica Gel Column
Next, tap gently and evenly the sides of the column with a piece of rubber tubing to settle
the silicagel. Pour a good amount of your elution solvent onto the silica gel. Use pressurized gas
to force the solvent through the silica. As you force through a few hundred milliliters, you should
see the top part of the silica become more homogeneous. This is because you are forcing out air
that was entrapped in the silica gel. Continue to flush solvent through the silica gel until the entire
silica plug becomes homogeneous in appearance. You may have to recycle the solvent coming
through the column onto the top of the column several times before all the silica gel is solvated. Do
not let the top of the column run dry, otherwise you will force air back into the top of the silica, and
you will be back where you started.
Applying the Sample
Allow the solvent which remains above the silica to drain down until it is flush with the
surface of the silica. If the top surface of the silica gel is not flat, gently tap the side of the column
until it is. Dissolve your sample into the minimum volume of the elution solvent. Apply this to the
top of the column, being careful not to disturb the top of the silica. Allow the sample to soak into
the silica. Next, rinse the sides of the column with as few as possible milliliters of the elution
solvent. Let this soak into the silica. After the rinsings have soaked into the silica gel, add a small
amount of sand to protect the top surface of the silica when you add more solvent.
Eluting the Sample
Add a good part of your elution solvent to the column. Apply pressure to force the solvent
through the column. The pressure should be the minimum necessary to keep a steady stream
coming out of the column. Be aware that if you have chosen your solvent properly, it will take a
little while before your compound of interest begins to elute. This means that the solvent, at first,
contains none of your compound and can be discarded. If the Rf of your compound is 0.33 or less,
you should be safe discarding an amount of solvent equal to the volume of the dry silica you used
for the column. When you have collected this much solvent, begin collecting the eluted solvent into
separate test tubes (fractions). When you have used all of your solvent, your sample should have
finished eluting into the test tubes you collected. To maximize the efficiency of your
chromatography, the fractions you collect should be no more than about one tenth of the column
volume. For example, if you use 25 g of silica gel you should collect fractions of about 3 mL.
Locating the Sample
Use TLC to determine which fractions contain your compound. As the fractions fill, you
should analyze each using TLC. It is best to spot 10 fractions on one TLC plate and elute
that 10 lane plate once, rather than conducting individual analyses for each fraction. Combine the
fractions that contain your sample together in a flask, then concentrate the sample on the rotavap
(rotary evaporator).

Cleaning the Column
Flush all the remaining solvent out of the column using pressurized gas. When all liquid
solvent has bee removed from the reservoir, remove the last remnants of solvent by applying a
vacuum (from aspirator) to the bottom of the column.

Dispose of the used silica gel in a special collection container!!
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