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Multi-Phase Technologies, LLC, has developed a new type of electrode for the 
measurement of low-frequency or steady-state electrical potential.  The electrode 
improves on previous methods by using a new chemical formulation consisting of a Tin 
metal electrode in an electrolyte of a chloride salt, an organic acid, and an organic 
polymer.  The physical construction of the electrode is also improved and uses a porous 
plastic infused with the chloride-organic acid-polymer electrolyte.    The principle area of 
application is the measurement of steady-state or low frequency electrical potentials in 
geophysical exploration, geotechnical investigations, and civil engineering.  

 
We have developed these non-polarizing electrodes (NPE) suitable for use as 

surface electrodes (NPE-SE) and as borehole electrodes (NPE-BH) (Figure 1). The NPE-
SE is approximately 7” high and 1” in diameter. The lead connection is a standard 5/16 
hex bolt. It can be driven into the ground surface because of the durable UHMW 
polyethylene cone tip. The NPE-BH is approximately 7” long by 1³/8” in diameter, and 
can be adapted to fit various cable sizes and applications. Currently we are able to equip a 
16-electrode borehole cable with NPE-BH electrodes. 

 
 

 
 
 
 
 
 
 
 
 
 
 
                Figure 1. (a) the NPE-SE and (b) the NPE-BH. 
 
 
The outside cylinder of the NPE is constructed with porous material, 

incorporating more surface area and thus allowing a greater connection between the fluid 
inside the tubing and the media outside the electrode, than the standard non-polarizing 
electrode which has only a porous ceramic tip. It is also more durable (chip and crack 
resistant). The electrode uses non-toxic materials in a gel form, rather than the toxic 
liquid formulations (i.e. copper/copper sulfate lead/lead chloride) commonly used in the 
past. Because of this, these electrodes are more suitable for environmental applications 
and for use in boreholes. 
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Preliminary tests were performed in our laboratory in a 30” square plastic tank 

filled with partially saturated sand. Ten NPE-SE electrodes were placed evenly around 
the perimeter of the tank and a series of resistivity and IP measurements were taken. 
Measurements were made using all combinations of dipole transmitters and dipole 
receivers where all dipoles were adjacent electrodes and all the reciprocal pairs were 
included.  This measurement scheme on ten electrodes produces 35 reciprocal 
measurement pairs for a total of 70 measurements and this protocol was repeated ten 
times so that 700 measurements of impedance (700 resistance and 700 IP measurements) 
are available for each frequency. These 700 measurements were acquired at each of three 
primary waveform frequencies, 0.2 Hz, 1 Hz and 5 Hz and in each measurement 3 cycles 
were stacked.  The source dipole drive voltage was 20 Volts.  The same measurement 
scheme was also performed using copper/copper sulfate half-cell electrodes for 
comparison purposes. 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2. Results for IP measurements for the NPE-SE compared to 
standard copper/copper sulfate half-cell electrodes. Measurements 
were taken at (a) 5 Hz and (b) 1 Hz. 
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