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Simultaneous chromatography and electrophoresis (SCE) is a novel 

and developing two-dimensional separation technique that uses 

electrophoresis and thin-layer chromatography to separate compounds. 

Present instrument designs create an undesirable non-uniform electric field 

across the thin-layer plate, detrimentally affecting separations. Previous 

work suggests an increased number of solvent reservoirs will create a 

more uniform electric field. It is the goal of this work to find other ways to 

increase the uniformity of the electric field by altering the width of the 

reservoir notches, placement of the electrodes, and mobile phase 

concentrations. Electric current, voltage, and pH were all measured as a 

function of time in an attempt to characterize the electric field. 

Introduction 

Experimental 

Conclusions 
By increasing the number of notches and assuring the notch is sufficiently wide, the abnormal electric field created 

over the notch can be decreased. Buffer concentration also can help create a uniform electric field. It is suggested 

an increased number of wider notches, with a lower concentration of buffer can create a more uniform electric 

field. 

Results and Discussion 

Apparatus 

• Series 225 power supply, Bertan 

• Platinum wire 

• Copper wire, copper plates 

• Two glass chambers 

• Finishing nails 

Reagents and Materials 

• TLC: PE SIL G plates, 250 μm 

• Separation chemicals: propanol, 

ammonia, glycine 

• pH indicator: bromocresol green  

• Micronta 22-167 multimeter 

• Current 

 

a) Figure 2 shows electric current 

decreasing as the solvent rises. 

Current is likely flowing through 

the reservoirs and over the 

notches in addition to through the 

plate. 

b) Increasing the width and number 

of notches initially decreases 

current (Figure 3). 

 

• Voltage 

 

a) Figures 4 and 5 show voltage 

readings at six points. Blue straight 

lines represent the ideal voltage 

should there be a uniform electric 

field. 

b) At higher concentrations of glycine  

(Figure 6) the voltage increases 

significantly at points closer to the 

cathode. 

c) At higher concentrations of the 

ammonia buffer the power supply 

exceeded its electric current limit 

(not shown). 

 

• pH Gradient 

 

a) At lower buffer concentrations 

there is a pH gradient created 

across the plate due to electrolysis 

of water (Figure 7). 
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Method 

 

To measure current through the electrodes  a 2:1 propanol/10 mM glycine 

buffer solution was used. Measurements were taken with electrodes 

submerged in reservoirs and in standard position.  

 

For voltage measurements, six holes were drilled into Plexiglas plates 

covering the thin-layer plates. Six metal finishing nails were glued with 

epoxy into the holes. Various concentrations of NH3 were used buffered at 

a pH of 9.3  and glycine at pH of 2.35. Measurements were taken from the 

bottom to top (row 1 to row 2) and left to right every minute. 

 

For pH measurements, after the thin-layer plate was removed from the 

apparatus it was allowed to dry and spotted with bromocresol green. 

Figure 2. Current measurements from adjusting how far from 
the surface of the solvent the electrode is placed.  

Figure 3. Current measurements from changing the dimension 

of the notch, and the number of the notches. 

Figure 4. Voltage measurements from 6 points across the 

TLC plate with 10 mM glycine buffer solution. 

Figure 5. Voltage measurements from 6 points across the TLC 

plate with 10 mM ammonia buffer solution. 
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Figure 6. Voltage measurements from 6 points across the 

TLC plate with 50 mM glycine buffer solution. 
Figure 7. pH gradient of 50 mM glycine buffer. Spotted with 

bromocresol green. 
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Figure 1. SCE apparatus with four 
reservoirs altered to measure voltage. 


