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A Study on the Variation of Resistivity of the Unsaturated Sandy Soils
Contaminated by Leachate
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Yoon, Chun Gyeong - Yoo, Chan
Summary

Measurement of electrical resistivity in soils has been used for many years with purpose of

estimating in situ porosity or density. Recently electrical resistivity has also been used as an

indicator of soil contaimination. This paper presents the result of laboratory experiment to in-

vestigate the resistivity variation in contaminated sandy soils. The results can be used with

the Cone Penetrometer Test (CPT) result to analyse ground condition. In the experiment, the

water content and leachate concentration of soils were controlled by groundwater and
leachate, and then the resistivity measurement was made with ‘STING-R1’ by Advanced

Geosciences Inc. In the case of using groundwater, the resistivity was in the range of over

100042 m, but in the case of using polluted water by leachate, the resistivity decreased signifi-

cantly down to 10~100£-m for the same moisture content. Also the resistivity varied accord-

ing to the degree of saturatrion.

Therefore, if soil is contaminated by leachate, the CPT with electrical resistivity sensor

might be used to investigate the contamination status and plume migration. But exact compo-

nent of leachate and the pollutant concentration are still hard to identify.
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Table 1. Results of the preliminary test on the
soil and various liquids

Resistivity (£2-m)
Item Wenner [Schlumberger
array array

NaCl 10 | 4,605.75 5,287.59

+ 50 951.98 1,652,16

Water (ppm) 100 453.57 1,313.84

Milk 437.51 1059.96

Water 1,416.76 2,168.82

River water 39.66 99.70

Pond water 51.29 78.65

Before test
‘ (Wo=17%) 35.62 46.81
Soil Afer test

(Wa=20%) 39.83 50.34

Leachate(Kim-po) 54.59 88.69
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Table 2. Physical characteristics of soils used

00
Soil G #2, LL | P | 7d_max O.M.C. USCS
S |passin;
Type | ()% Eemd) | (5)
SAND |2.64| 15 | — NP| 1.67 15.9 | SP
SAN-TO(2.66| 75 | — N.P| 1.88 9.5 ISP-SM
MASA (2.68| 0.66 | — |N.P| 1.90 8.1 SP
|—# MASA —= SAN-TO —&— SAND |
100 . 3
80 ﬁ__\\ i
2
2 40 NN .
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Particle size(mm})

Fig. 3. Grain-size distribution

Table 3. Heavy metal concentrations in soils and leachate used

Soils(ppm) Leachate Environmental standard Typical resistivity

ltem  \fASA [SAN-TO] SAND | (mg/¢) (ppm) (10"* Q-m)
Cr 0.75 1 0.75 1.015 4 12.5

As 5 5 5 0.215 6 —

Cd 0 0 0 0.030 1.5 6.8

Pb 14.75 12 17 0.440 100 5.9

Cu 0 0 0 0.030 50 1.7

Hg -0.25 0 0 0.005 4 94.1
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Table 4. The physical and chemical character-
ization of leachate used

Item Leachate Unit
pH 8.76 —
EC 23.51 mS/cm

BOD 285 mg/ ¢

COD 820 "

TKN 131.6 "
TP 6.14 "
Cr 1.015 "
As 0.215 "
Cd 0.03 ”
Pb 0.44 "
Cu 0.03 "
Hg 0.005 "

ZF)TKN : Total Kijeldahl Nitrogen
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Fig. 7. Resistivity according to the test methods(Leachate 0%)
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Fig. 8. The variation of resistivity according to the water content and the concentration of leachate 5%
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Fig. 9. The variation of resistivity according to the water content and the concentration of leachate 10%
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Fig. 10. The variation of resistivity according to the water content and the concentration of
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