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Objectives/Goals
Thin-layer chromatography (TLC) is a widely used method to determine the number of components in a
mixture and/or their identity, to monitor the progress of a reaction, or to determine the effectiveness of a
purification.  In my science fair project last year I reported the ability, using digital photography and color
enhancement, to detect color in a chemical's spot on fluorescent TLC plates. The objective of this project
is to develop this new Enhanced Color TLC technique by determining the source of the color, whether the
color can be detected in a variety of chemicals, and under what conditions one can see this color.

Methods/Materials
Fluorescent chemicals were spotted on fluorescent TLC plates and then placed in a TLC chamber. A
digital picture was taken of each TLC plate with a digital camera under 254 nm UV light. Photo-editing
software was used to enhance the colors in the pictures to determine if the chemical's fluorescence could
be identified. Certain colors in the picture of a TLC slide may not be visible to the human eye, but the
camera and computer can pick them out.

Results
My research and results show that the source of the color is fluorescence. If a fluorescent chemical is
spotted with a high enough concentration on a fluorescent TLC plate, photo-editing software can be used
to enhance the colors in a picture of the plate and the fluorescence from the chemical's spot can be seen. I
found that many fluorescent chemicals can be detected with Enhanced Color TLC at reasonable
concentrations. TLC spots can be differentiated from one another with this distinctive Enhanced Color
TLC method.

Conclusions/Discussion
While many techniques in chromatography take advantage of color, a literature search showed that no one
else had reported the ability to combine the use of color AND fluorescent TLC plates, which normally
show a chemical sample as nothing more than a black spot on a green or blue background. The ability to
detect color from samples on a fluorescent TLC plate is valuable because chemists now have another easy
technique besides Rf values to verify the identity of chemicals. By effectively using Enhanced Color TLC,
chemists can save time and avoid using more expensive methods. Indeed, TLC is popular because of its
low cost and simplicity, and Enhanced Color TLC stays true to these valued qualities. Enhanced Color
TLC is a novel, new tool that can be added to a chemists TLC toolbox.

Enhanced Color Thin-layer Chromatography is a novel, new technique to identify fluorescent chemicals
by using traditional TLC and digital photography.
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