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1. Introduction 
High voltage techniques are frequently used to generate non-thermal plasmas in atmospheric pressure 

discharge and in several methods of material treatment with plasmas. To measure this high voltages the most 

usual method is by resistive voltage divider, an arrangements in series of resistances. This method is quite 

limited for fast rising signals. The correct response of the divider is provided by a capacitive element introduced 

in the circuit [1,2].  The probe voltage made with an arrangement of resistive voltage divider and a electrolytic 

solution with a electrolyte was assembled and characterized to achieve a reliable long lifetime operation.  

 

2. Experiment 
The probe has two electrodes, the upper one connected to the measuring point and the bottom one used 

as base and connected to the ground. Between these electrodes are the resistances of the divider and the 

electrolyte. The resistances are five film resistances in series inside an acrylic tube filled with transformer oil. 

One end of the set is connected to the upper electrode and the opposite end to the BNC.  Through this connector 

the resistance is connected to a 50  element where the voltage is measured. The electrolytes  were CuSO4 and 

MgSO4 at various molar concentration. For characterization it was used sinusoidal signals from a signal 

generator HP model  3310B. 

 

3. Results and discussions 

 Figure 2 shows the ratio between the output and input voltage with the frequency of the signal. It is also 

the attenuation factor of the voltage divider with 1000X nominal ratio. It is observed that the voltage ratio is 

affected by the concentration of the electrolyte. At high concentration the resistances at central axis is affected 

by the resistivity of the electrodes. This influence is reduced at low molar concentration and the attenuation 

becomes equal to the nominal value. That is similar to the response with distillated water, with flat voltage ratio 

until 1 MHz. Similar response is observed for both salts. Aging effect showed reliable attenuation for low 

concentration the electrolytes. 
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Fig.1 – Schematic view of the voltage divider.  Fig.2 – Voltage ratio for 1000X voltage divider for 

each molar concentration of MgSO4. 
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