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ABSTRACT— In this review paper dielectric constant of different types of soils, agricultural food materials 

and different types of stones have been discussed here. And different types of methods for determination of 

dielectric constant have also been discussed here. The dielectric constant of soil depends upon the moisture 

content of soil. Previous results shows bound water in soil water affects the dielectric properties of soil and 

relationship between dielectric properties with gravimetric water content is nonlinear. The factor affecting the 

dielectric properties of agricultural food materials are frequency, moisture content, temperature and density. 

Since moisture content is often the most important characteristic of agricultural products. The dielectric 

constant and loss factor of all food materials decreased with increasing frequency but increased with increasing 

temperature. In the case of marbles also the presence of moisture and impurities are the main factors affecting 

the dielectric properties. Agriya marble has highest dielectric constant and sandstone and limestone has the 

least. The increase in the percentage of impurity in the chemical composition of marbles affects dielectric 

property at low frequencyregion. 
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I. INTRODUCTION 
Dielectrics are the materials which are poor conductor of electricity in comparison to metals which are 

very good conductor of electricity. In past few decades the study of dielectric properties of different soil 

samples, Agricultural products, minerals ( different types of stones ) are the emerging field of study. There are 

many experiments which denote the study of dielectric properties of different types of soils in which microwave 

measurement technique plays important role. The dielectric constant of soil depends on the moisture content of 

soil [1]. Different methods have been used here to study dielectric constants at microwave frequency [2,3]. For 

example dielectric constant of red soil in the frequency range of GHz has been calculated [4]. Also dielectric 

constant of brown and black soils have been measured here [5]. The soil sample with diesel oil content in it in 

the frequency range of MHz have been measured [6]. Dielectric constants of soils collected from Bidar region of 

Karnataka state are studied here [7]. In this paper the real and imaginary parts of dielectric constant have been 

studied for soils with different moisture or water content [8]. This results shows bound water in soil water 

affects the dielectric properties of soil and relationship between dielectric properties with gravimetric water 

content is nonlinear. 

There are several technique to measure the dielectric properties of agri-food materials. The dielectric 

properties of these agricultural food materials in the microwave region can be measured by several methods 

have been discussed in this paper. The factor affecting the dielectric properties of agricultural food materials are 

frequency, moisture content, temperature and density. Since moisture content is often the most important 

characteristic of agricultural products. In addition to moisture content measurement the dielectric properties 

measurement is also useful in diagnostic tests and for processing of materials (agrifoods, pharmaceuticals, 

biomedical, forestry, textile, metallurgy etc). Methods of measuring dielectric properties of granular and 

powdered materials at microwave frequencies and factor affecting the dielectric properties of materials such as 

frequency, moisture content, temperature and bulky density were reviewed earlier [9]. 

Dielectric properties of various decorative stones at microwave frequencies have been measured [10]. 

AGRIYA marble has highest dielectric constant due to compact nature and less amount of impurities with moist 

samples the dielectric constant increases due to absorption of water molecules. The sand stone and lime stone 

shows least dielectric constant. Dielectric properties of solid Coal and Limestone are measured at 11.7 GHz and 

20
0
C [11]. 

In this review paper dielectric constant of different types of soils, agricultural food materials, different 

types of stones have been discussed here. And different types of methods for determination of dielectric constant 

have been discussed here. 

This paper has been written into four distinct sections- Introduction, Experimental procedure, Results 

and discussion and conclusion. Introduction section gives brief review of literature related to present work done. 

Experimental procedure gives the different methods used for determining dielectric constant. Results and 
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discussion section gives the results drawn in this paper. Conclusion part gives the major conclusion drawn here. 

 

II. EXPERMENTALPROCEDURE 
For measurement of dielectric constant at low frequencies a coaxial sample holder having large surface 

area was used with a General Radio 1608- a precision impedence bridge and an external audio-frequency 

oscillator is used. For measurement in the frequency range 1-50 MHz a coaxial sample holder with the Boonton 

160-AQ meter was used by using the principle of series resonance technique. In the frequency range 50 to 250 

MHz a coaxial sample holder was constructed and used with a Boonton 250-A RX Meter to measure the 

dielectrics properties of Agri-food products. For the measurement in the frequency range 200 to 500 MHz a 

coaxial sample holder was used with General Radio 1602-B U-H-F Admittance Meter and auxillary oscillators, 

power supply, detector and 50 ohm GR-874 line components were used [12]. At microwave frequencies two 

different techniques are found suitable. A waveguide measurement technique in which the material sample is 

placed inside the waveguide in contact with short circuit connection. This technique is suitable for granular and 

powered materials. For larger samples free space transmission measurement technique with a network analyzer 

isused. 

For the measurement of decorative stones at X band microwave frequencies, rectangular wave guide operating 

at TE10 mode is used. 

 

III. RESULTS AND DISCUSSIONS 
The dielectric constant of soil with low moisture is low and as the moisture content of the soil increases 

the dielectric constant of the soil also increases. The dielectric constant of sandy soil is more than clay soil. In 

marble stone also moisture content affects the dielectric constant. With moist sample the dielectric constant 

increases due to increase in hydration ions in it. The dielectric constant is higher if the amount of impurities 

associated with it is less. Agriya marble has highest dielectric constant where as sandstones and limestones have 

least dielectric constant. Dielectric properties of pulverised Coal Sample and limestone from different sources 

were measured at 20
0
C over a frequency range about 11.7 GHz. Dielectric constants decreased regularly with 

increased frequency in the case of these minerals. 

 

IV. CONCLUSIONS 
Water content in the soil significantly affects the dielectric properties of different soils. There are 

several methods to measure the dielectric constants of soils, Agri-food materials and different minerals 

discussed above. The dielectric constant and loss factor of all food materials decreased with increasing 

frequency but increased with increasing temperature. Previous results shows bound water in soil water affects 

the dielectric properties of soil and relationship between dielectric properties with gravimetric water content is 

nonlinear. The factor affecting the dielectric properties of agricultural food materials are frequency, moisture 

content, temperature and density. The dielectric constant and loss factor of all food materials decreased with 

increasing frequency but increased with increasing temperature. In the case of marbles also the presence of 

moisture and impurities are the main factors affecting the dielectric properties. Agriya marble has highest 

dielectric constant and sandstone and limestone has the least. The increase in the percentage of impurity in the 

chemical composition of marbles affects dielectric property at low frequencyregion. 
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