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Planar chromatography and electrophoresis are one-dimensional separation 
techniques. In this work, various conditions were analyzed while employing 
simultaneous electrophoresis and chromatography (SEC) in two separate 
dimensions. SEC was previously characterized as a notable technique using vitamins, 
amino acids, and dyes [1]. Chromatography occurrs via capillary action while an 
orthogonal electric field is simultaneously applied to promote electrophoresis. A 
custom-made planar chromatography plate with a novel dual solvent chamber was 
used to apply the electric field.  
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Eight dyes were used in the analysis of varying conditions: yellow 5 (E102), red 40 
(E129), red 3 (E127), blue 1 (E133), crystal violet (CV), methylene blue (MB), 
bromothymol blue (BB), and methyl red (MR).  
 
The original separation conditions  for the eight dyes were modified in various ways 
(Figure 1). Modification was done by altering variables such as voltage, gylcine 
(electrolyte) concentration, dye concentration for spotting, run time, and TLC plate 
saturation. Saturation of the TLC plate was done after spotting the TLC plate with 
the dyes. The given mobile phase was  then carefully applied to the TLC plate so as 
not to disturb the chromatographic separation of the dyes in the vertical direction. 
 
Figure 6 was run under the same conditions as Figure 2 except with a higher voltage. 
Figure 7 had the same conditions as Figure 6 but with a lower glycine concentration. 
Figures 4 and 5 had the same conditions as figure 6 and 7, respectfully, however the 
TLC plate was saturated with solvent prior to running the separation; and the 
separation occurred in 40 rather than 15 minutes. Figure 3 had the same conditions 
as Figure 2 but with a lower glycine concentration.  Figure 8 had the same 
conditions as figure 7 but with diluted dyes. 

Altering the variables of the separation caused 
changes in resolution, smearing and the 
separation distance between dyes. The analysis 
of each method was done in relation to the 
original separation conditions  (Figure 2). 
 
The separation conditions used in Figure 6 
resulted in lower resolution and lower 
separation distance between dyes. Similarly, 
the separation conditions used in figure 7 
caused the separation distance to go up for 
some but resulted in less resolution and more 
smearing. This was contrary to what we had 
anticipated due to the increase in voltage. The 
conditions employed in  Figure 4 allowed for 
some dyes to have better resolution but lower 
separation distance. The method used in Figure 
5 produced more smearing, lower resolution 
and lower separation distance. The method 
employed in Figure 3 instigated lower 
resolution and lower separation distance. The 
method used in Figure 8 triggered lower 
resolution and a higher separation distance for 
some dyes. 
 
These results suggest that the original method 
is perhaps still more useful in the separation of 
these eight dyes.  

Fluorescent thin-layer chromatography (TLC) plates 
pre-coated with silica gel 60 F254 were used for each 
sample tested. Each TLC plate was cut to 78 mm x 100 
mm. The copper wiring was threaded parallel to the 
longer sides 6 mm from the edge. Holes were 
manually introduced 7 mm apart for threading. The 
setup is shown in Figure 1. A series 225 power supply 
made by Bertan Associates Inc. was used to provide 
voltage.  Figure 1. Picture of  setup. 

Figure 2. Unsaturated, 15 min,               
1-propanol/100 mM glycine  
(2 : 1), 600 V. 
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This work again shows that the sample used while employing a simultaneous two-dimensional 
separation increased separation by utilizing a second dimension. Likewise, it suggests that  
although an increase in voltage (and associated current) will likely increase separation in the 
horizontal direction it may not increase desired resolution. Other separation conditions will 
need to be evaluated in order to find an optimal scenario.  
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Figure 4. Saturated, 40 min,               
1-propanol/100 mM glycine  
(2 : 1), 800 V. 

Figure 5. Saturated, 40 min,               
1-propanol/50 mM glycine  
(2 : 1), 800 V. 

Figure 3. Unsaturated, 15 min,               
1-propanol/50 mM glycine  
(2 : 1), 600 V. 

Figure 6. Unsaturated, 15 min,               
1-propanol/100 mM glycine  
(2 : 1), 800 V. 

Figure 7. Unsaturated, 15 min,               
1-propanol/50 mM glycine  
(2 : 1), 800 V. 

Figure 8. Unsaturated, 15 min, 1-propanol/50 
mM glycine (2 : 1), 800 V, low dye concentration. 


