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Stage 1
Analyte is loaded to the plate above the solvent surface

Plate is placed into chamber with solvent
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Stage 2
Solvent (now polar ethyl acetate) moves up the plate

The analyte equilibrates between the mobile 
(solvent) and stationary (silica) phases

Since caffeine is highly polar, it binds strongly 
through intermolecular forces to the polar silica, 
and therefore spends more time equilibrated to the 
stationary phase rather than with the 
relatively non-polar mobile phase.
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Stage 3
Solvent (such as dichloromethane) moves up the plate

The analyte equilibrates between the mobile 
(solvent) and stationary (silica) phases

By the time the solvent front reaches an appropriate
stopping point (about 0.5cm from the top of 
the plate), the caffeine has only come up to about
RF = 0.2 because it prefers to bind to the stationary
phase more strongly than the mobile phase.
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TLC Case 1; a polar analyte
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Stage 1
Analyte is loaded to the plate above the solvent surface

Plate is placed into chamber with solvent
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Stage 2
Solvent (such as dichloromethane) moves up the plate

The analyte equilibrates between the mobile 
(solvent) and stationary (silica) phases

Since biphenyl is hardly polar, it binds weakly
through intermolecular forces to the polar silica, 
and therefore spends more time equilibrated to the 
mobile phase rather than with the 
polar stationary phase.
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Stage 3
Solvent (such as dichloromethane) moves up the plate

The analyte equilibrates between the mobile 
(solvent) and stationary (silica) phases

By the time the solvent front reaches an appropriate
stopping point (about 0.5cm from the top of 
the plate), the biphenyl has come up to about
RF = 0.8 because it prefers to bind to the mobile
phase more strongly than the stationary phase.
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TLC Case 2; a non-polar analyte

Biphenyl, a 
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Stage 1
Analyte is loaded to the plate above the solvent surface

Plate is placed into chamber with solvent

Biphenyl, a 
nonpolar
analyte

Silica, the
stationary phase
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mobile phase

Stage 2
Solvent (such as ethyl acetate) moves up the plate

The analyte equilibrates between the mobile 
(solvent) and stationary (silica) phases

Because the solvent is now more polar, it can 
engage in more intermolecular interactions with any
type of analyte, regardless of polarity. As such, both
non-polar and polar analyte RF values increase in
polar solvents.

Biphenyl, a 
nonpolar
analyte

Silica, the
stationary phase

EtOAc, a
more polar

mobile phase

Stage 3
Solvent (such as ethyl acetate)) moves up the plate

The analyte equilibrates between the mobile 
(solvent) and stationary (silica) phases

Biphenyl is now practically all the
way at the solvent front as it
interacts with the polar solvent
even more strongly than a non-polar solvent.

TLC Case 3; polar and non-polar analytes, polar solvent
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Caffeine is now much higher at the termination of
the plate’s runtime, around RF = 0.5 as it interacts
much more strongly with this polar solvent.
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