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The basic study on measuring method of contamination of the ground and

the effective porosity by using dielectric constant measuring system

Makoto Nishigaki'”, Mitsuru Komatsu® and Man-il Kim®

Faculty of Environmental Science and Technology"”, Graduate School of Natural Science and Technology®,
Okayama University,
Tsusima Naka, Okayama 700-8530, Japan

Abstract

For evaluating subsurface contamination, sampling method (boring) is commonly used, but this method
cannot monitor the change of in-situ contamination and concentration with respect to time. The purpose of this
study is to develop a measuring system for subsurface contamination in which a so-called FDR (Frequency
Domain Reflectometry) and FDR-V (with Vector network analyzer) system was employed to measure the
salinity and oil contaminant. This FDR and FDR-V method is a coaxial probe method, which allows the
measurement of the dielectric. The experimental study indicates the possibility in measuring both the
contaminant concentration and volumetric moisture content. In addition, the method for obtaining the effective
porosity using this equipment was shown. Concretely, the sensor was inserted in the ground, and the liquid in
which the dielectric constant differed on the water in the circumference was injected, and the method for
obtaining the effective porosity from the change of the dielectric constant was proposed.
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Table 1 Effective porosity measurement result
by the injection.

Dielectric constant  Porosity Measured Ratio of

Method Sand

€ initial € final n ne* ne*/n

32.75 818 0.400 0.382 0.955

Toyoura 3733 8.49 0.403 0.381 0.945

. 31.76 10.39 0.404 0.356 0.881

FDR-V Narita  3,'c 10.93 0.398 0.340 0.854
Rivey 3465 10.04 0.407 0.366 0.899

wive 33.02 9.06 0.410 0.384 0.937
Tovoura 259 9.92 0.404 0.363 0.899

youra 59 59 10.05 0.404 0.361 0.894

) 35.65 12.08 0.408 0334 0.819

FDR  Narita 35 10.98 0.411 0.354 0.861
River 3405 10.92 0.401 0.343 0.855

34.49 11.66 0.405 0.337 0.832

EBROMBREDOLEZ /R —if, BHROMHAILE
HHEIELOBEBBNT VB, SIEE THE L HE
THbEVR D,

4.3 FAICL ZRMPHAFICHT 5 BAEHR
RIZ, BOREABFIIHL Ty ) — VIKEBER

(95%) #%iEAL CFDR-ViEEFDRETHBERORK
B B b 2 RE Lz 2B, AXHEBEE 132X
Kk pBEEIN S,

cp=8-n)+en—m)+ey n, )]

T, &, &y - TRTF, K, ¥ —IVKE
n . KO RIBRER,
FEETH D,

Table 1 iZ, FRZFNOHWEREEZRT. WTh
L HBEONI O~ B BEDMHE 2ol /2,
FDRVD EHFDRE ) & R E W HE R 3 EH 23]
NTwb, Zhid, Wi CHlE T 5FDR-VE: & ik
L CIE#EPFADFDRED A L ) FEAIC L BREIGT
DOFIGEERLTVWBE DO TH 5,

4.4 FERORYUMORKREE

K2, INSOMEMOR YL EZRGEST 570,
Fig.13® L 9 Ze$E— Kt b L—H —ABREE %+ H
WTEBOGHBBRELME L 8] L —Y—
i, HUABEEZ KEEL LY /- ik
KB E R, 7OV ZRITIEA L7z Fig 141225
WIZ§ DR ORERIFELEZ R, AREB
ROBEFEICIK, C/C05, Lol EZHWE, &
512, PL—H—% 0 2 Tld e S MBRICIEAL

WOFHERE, ey TEABZDHMED

Mariotte
Tank

Fraction collector

(LTI
]

—-
O

(Unit:mm)
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