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ARSTHRACT

In presend study companson of dielectrie propenios bl contaminmed and reclaimed solls were
studicd The contaminated soil samples were collected at a depth 20 ¢m from ten different soil
comannnated sies of North Maharashira regson. Then they are teclaimed The diglectne constant
(") ol dielectne loss (0) of dry and wet soils a1 different molvune contents are measinod using
Waveguide Cell Method at 10,582 Gz frequency These results shows that the diclectne conslant
and dickectnie loss valies of contaminsted soil samples are higher than thot of reclaimed soil
wamples. This study s very relevant W the farmers ard] [or rermile jensng

Kevwords: Diglectric properties contaminuted and reclaimed soils, waveguide Cell Method

INTRODUCTION:

Sl 1 @ then layer ihal covers eanh’s rocky surface Sonl js an miimate mixture of prganic and inoagan
materials. water and air. Productive solls are necessaty for agricultune 10 supply the world with sulficient fool
Now a day’s soil contamination has become a severe envimmmentil problem. There are different ways which
pollute soil such as seepaye of landfill, discharge of industrial waste (nto the soil, percolation of contaminated
waler into soil, rupture of ground sormge ks, excens application of pesticides, herbicides or [ertilizens Al
witd waste seepage. The reclimustion of such contemingied soils by must to Improve productivity of soils. The
comtaminated soils can be reclaimed by different reclaimants like Gypsum, Compost, Potash, Lirea, Singal
horsphet etc. (11, 13)
?::rlrh st dL}L Reimote Sensing uing Microwave Technigues |5 the emerging field for the study of natum|
planet earth. Remote sensing can play & sole in the identification, inventiory and mapping of soils thal are on the
saringe of the earth, Microwive remote sensing of natural planet carth materiils soch an soil and warer has a very
tlhse dependence on their electncnl parsmeters. The most important parmetens e the dielectric constant and
dickectric loss. The knowledge of dielectric constam and dielectric lows helps in the sudy of dry and wel
contuminates] and reclaimed wodls using microwinve sensors. () The different methonds are usexd o study electrical
ot X-Band microwve frequeniies (1. 25 It hws been obagrved by severnl resesrchers that dielectric
constant of dry soils Jies between 2 and & and increase with inerease i moisture contint m the sml Henoe with the
| wir can deterriiing the moistune comten in sl | 5,7, 8) .
The contaminated soil samples Were collecied from different contamunaied sies from North Muharashtra
" “mmmrﬁuﬂﬂ.lﬂnﬂﬂimhmdmmmmlwmmﬂm
m-im and reclaimedd S0l samples were meanured at frequency 11).582 GHa of X-hand from & Gz 1o 12
GHaz The determined values ol dickectric constant amd diclectric loss of contaminated soil samples were
. ﬂmw.mﬂﬁﬁnwuimmwu
w HFM_WMIHn_ﬂMH:MMmwhhpmﬂmldﬂmh
pbjectives siew of diferent types of contammated and recliimed sods from North Maharanhica region, o

Vol ~VIL, Special Inue-—43).Dec. 2016 [125]

Scanned by CamScanner



Researchers vV 0w Imiernativmnal Refereed Research Joumal ) ® ISSN H‘“‘“H

]

mensure moisture content of the soils and o understand contanination and reclamation of the soils

MATERIALS AND METHODS:

L. Sample preparation: he contaminated soil samples were gollected ||n||l_~.u|l U.lh!.'lrmﬁ.ui!:l] sites because o
chemical factory, ofl mill, sugar faciory, testile mill e of Nmi!l 1'~'|n1|.:|r|'.~.h|r.|| IFHF;“ LI- sl 'l-ﬂm.rlln Were
first sheved by gymtor sieve shaker 10 [emove coarscr particles from the samp :_:h: e sieve I"m:r Particles wer
dried 1o a temperature of sbout 110°C for about half an hour 1o emove .l.|1_\l- .Il-lu: ol moisture 1..l.|mp'l|:l;-|!,| This
dry sample was referred as dry base when compared with wel samples,  The soll samples were analyzed (o
varous ¢hemieal parmmelens like I.‘“- Electreal l.'l“‘l|!|.ll."-l\-ll:|. HI’FHHL\: carbon, aviilable H“'uﬂrnl PI"HFML
Potassium, Iron, Manganese, Zine, Coppet ete by standurd analytical methods. And then these soil sumple,
were reclaimed by using Urea, compost, Potash, Single super phosphate and ciliated ferous. TI"‘:_" the dielectr
constant and dielectric loss of all contaminated and reclalmed soil ﬁLl.ITI'I;!ll."\ will be measured using th:gmd:
Cell Method "

2. Mensurement of Diclectrie constant: Each soil sumple was dried 1o a lemperature H07C, this soil sample
wis considered as dr}' or 0 % molsture content soil h'.li'l'l.[‘lll!. Then on the bosis ol volumetng l.l.!l:ll:u'!ith e, ":“.,
1 5%, 20%. 25% and 30% moisture content soil samples were prepared. Then the dielectric constamt and
diclectric loss of all contaminated and reclarmed soil samples were measured at microwave frequency 10582
GHz The X-band microwave set-up consists of a Gunn oscillator in combination with Pin modulator a4 5

microwave source. The waveguide cell method was used for measurement of dielectric constant and dielecine
loss of contaminated and reclaimed soil samples. (10) The equation of diglectnic constant £ is,

(&) (Erter
¢ - S e ()
(4L
. [l

i = innet width of rectangular waveguide,

Ay = guide wavelength,
I, = sample length,
in this equation (1) x s found by following equation,

ftany _ tan| § .:J! +ll.-n|

where,

' i, (2)
where, [ =2a/h,, [ isphase shifl
{ D ~ [3) s shift in iminimo
Dy is manima for without sample
[ ks mimiima Tor with sample
A Measurement of Loss tangent (tand):
The Loss tangent is calculated using the formula (Lance 1964)
tand = {|dx, - Ax| /o'l} x (A, 1A (3
where, A&, - free space wavelength
Ax < widih at twice minima without sample

Ax, - width at twice minima with sample in the waveguide 1 it end,
4, Measurement of Dielectric luss: ’ i loucking S

Loss factor (") i measuned by equation (4),
" = ¢’ tand 4)
RESULTS AND DISCUSSION:

r'ﬂ'r*“;;“lﬂﬂl ;;Iu:_liur lluldl-l:lectri: constant (e°) wnd dielectric loss (¢) ot 10,582 GHz microwave l’rﬂﬂu:ngl
7 mha S II.I'I‘ID &% WETe Pll.'ﬂll':d st y m
Fig 1 and Fig,2 respectively. BNSt vitrious values of moisture content. The plots are
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Fig.7.Dielectric loss of contaminated and Fig.H.Dielectric loss of contaminated ang
reclalmed sofl sample no.03 reclaimed soil sample no.06

The values of dielectric constant and dielectric Joss of sai) decreases after reclamation of contaminated soil. The
reclaimant e, Urea, Compost, Potnsh, Single Super Phosphate ete alfect the electric properties of soil.

CONCLUSIONS:

Based on above research work, the fullowing conclusions may be drawn,
|- The study of dielectric properties of soils with varied moisture is very important i correlating the data
recorded by Remote Sensing daia
2. The existence of water in soil significantly affects the dielectric properties of soil.
3. The reclamation of soil affects the dielectric constant and diclectric loss of soils

4.This study of dielectric properties of dry and wel reclaimed soils at microwave frequency is useful in
agriculure
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