Journal of the Korean Geo—Environmental Society ISSN 1598-0820
19(3): 15~24. (March 2018)  http://www.kges.or.kr DOI https://doi.org/10.14481/jkges.2018.19.3.15

s2tdore] H2| S HIIE flst
Time Domain Reflectometry Z2H 7jj4dt

Development of Time Domain Reflectometry Probe for Evaluation
of Copper Concentration in Saline Environment
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ABSTRACT : As electromagnetic waves are affected by electrical conductivity or permittivity, they are widely used to evaluate geotechnical
characteristics. In this study, a probe for measuring electromagnetic waves using a time domain reflectometry is manufactured to evaluate
heavy metal concentration in saline water. In the experiments, a copper is used as a heavy metal, and a probe is demonstrated with the
concentration of copper. Solutions were set for 8 different copper concentration (0, 0.01, 0.05, 0.1, 0.5, 1, 5, 10 mg/L) in saline water
with 3% salinity. The probe is coated by electrical insulating materials such as epoxy, top-coat, varnish, acrylic paint, heat-shrinkage
tube to measure electromagnetic waves in saline water. The measured signals are compared according to coating material. As results,
for probes coated with acrylic paint and heat-shrinkage tube, signal variation is not detected. For epoxy, top-coat, and varnish coated
probes, the voltage decreases with an increase of copper concentration. Probes coated by epoxy at once and top coat can estimate
under 5 mg/L of copper concentration and the probe coated by epoxy twice can estimate over 5 mg/L of copper concentration. This
study shows that the probe using the time domain reflectometry can be used to evaluate the concentration of heavy metal in saline
water by coating the probe with insulating material.
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Fig. 1. RLGC circuit model of transmission line: (a) Heaviside's model; (b) Application to TDR probe connecting with coaxial cable
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Fig. 3. Schematic drawing of TDR probe: (a) Specification of probe; (b) Cable connection and path of electromagnetic wave
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Fig. 5. Experimental result using single epoxy coated probe: (a)
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ration; (b) Voltage value vs. copper concentration at 150 ns
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Fig. 6. Experimental result using double epoxy coated probe: (a)
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