’i) Check for updates

Journal of Sensor Science and Technology
Vol. 31, No. 1 (2022) pp. 45-50
http://dx.doi.org/10.46670/JSST.2022.31.1.45
pISSN 1225-5475/eISSN 2093-7563

Development of Multi-rod Type Ag—AgCl Electrodes
for an Underwater Electric Field Sensor
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Abstract

Multi-rod type Ag—AgCl electrodes have been developed for use in underwater electric field sensors. The developed cylindrical elec-
trode had a diameter of 50 mm and a height of 130 mm. The electrode had five Ag—AgCl rods with a diameter of 2 mm and a height
of 80 mm to enlarge the reaction surface area. Each Ag—AgCl rod was fabricated under the same conditions as the usual anodizing
method in an electrolyte. The two developed electrodes were placed in the center of a 500-mm long, 400-mm wide, and 300-mm high
acrylic tank filled with artificial seawater, at an interval of 100 mm, to evaluate their characteristics as uniaxial underwater electric field
sensors. The underwater external electric field was generated using titanium plate electrodes installed at both ends of the tank. The noise
level at 1 Hz of the developed electrode was approximately 3.7 nV/VHz. The reception of the underwater electric field signal using the
developed electrode was linear, within an error of approximately 0.6 %, in the range of 1-10000 uV/m at 1 Hz. In addition, its frequency
response was flat within an error of 1.1 % in the range of 1-1000 Hz at 10000 uV/m.

Keywords: Underwater Electric Field Sensor, Ag-AgCl Electrode, Multi-rod.
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Fig. 1. Schematic of the multi-rod type Ag-AgCl electrode.
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Fig. 2. Test configuration for evaluating noise level and signal
response characteristics of the developed electrodes.
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Fig. 3. Photograph of the developed multi-rod type Ag-AgCl elec-
trode; (a) the assembled electrode, (b) five Ag-AgCl rods
fixed on the guide block and (c) AgCl/Silica powder mixture
filled in the seawater filter.
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Fig. 5. Photograph of the test set-up; (a) the two developed elec-
trodes placed in the center of acrylic tank filled with artificial
seawater inside magnetic shielding room (b) electric signal
measurement and analysis system.
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Table 1. THD results on E, and E, in the range of 1-10000 pV/m @

1Hz.
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Table 2. Errors between £, and E, in the dynamic range test results.

E@1Hz (uwV/m) e (%)
1 0.6
10 0.1
100 0.2
1000 0.2
10000 0.1

Table 3. Errors between £, and E, in the frequency response test
results.

Freq. (Hz) € (%)
1 0.1
0.4
0.9
1.1
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