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3 Abstract ¢ ;
R : In this work we: have focused on’ the structural and magnetic: properties QF
s ManlexFez 2x04 (from x=0.1 to 0.6 in the step of 0.1) spinel ferrite. The samples were
: ""_'synthesmed by solld state reactxon method “and were ; characterized by X- ray diffraction
(XRD) technique to. conﬁrm the formatlon of single-phase cubic spinel structure XRD data
_used to investigate the lattice constant. It is observed that, the lattice constant increases with .
. Zn and -Ti concentration %’ The magnetlc properties were measured with the help of the
- pulse-field -technique. These magnetic. propertles hke saturation rnagnetlzanon (Ms)
magneton number (nB) both decrease with an ‘increase: iniZn, Ti concentratlon i dhes
- observed and calculated magneton dumbers are agreed to close each other for x = 0.0 -°0:3. : .
*The dlscrepancy in magneton number values” s observed for the sample x >-0.3 suggestmg A
'_.the canted ‘spin -structure “of ‘the | samples Curie temperature was - determmed by Lorla- :
i techmques and it decreases w1th the substrtutlon of Zn T.l concentratxon %%
¢ = KeywordS' Spmel femte, X ray d1ffraction, magnetic pr'operties, Curie. temperature. S
: . e : : " = . : : ‘
e Introductlon deiigee S S - . —
: Technologrcal advances in a; variety. of areas have generated a growm0 demand for
- the research and application of magnetic materials. such as ferrites in devices [1-3]. Ferrites
~~have many, applications ‘in hrgh-ﬁ'equency devices, and they play a useful role in
technologlcal and magnetic - applications- because of their high electrical resistivity : ‘and -
~‘sufficiently - low dielectric losses over a w1de range of:frequencies. The first use of ferrite
: 'materlals in a power apphcatlon was to provide the time- -dependent magnetic . deﬂecnon of
- the electron. beam in'the television receivers where the two ferrite components used were the :
. - deﬂectxon yoke and ﬂyback transformer. Magnetic ferrite materials have been-drawing much
L e o attention -because they show  unique features such as quantum size. effects and magnetw'
','tunnelmg They are also important for teehnologlcal applications, not only in. high-density
: maonetlc mcordmg systems but also as a. materlal in. the medical field. We studled lhe
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magnetlc propert1es of Nl—Zn femte nanopartrcles

and found remarkable characterrstrcs [41. .

The general chemical formula of femte possessmg the structure of the mineral spmel
MgAle4 i$ MFe,Oa. The presence ‘of Fe** ,Fe™", Ni*, and Mn can be used to provide the

unpaxred electron spins. Other divalent 1ons such as

Mg2+ or Zn* (or monovalent ions such as -

8 %30 are not paramagnetrc but affect the Fe’" ions on the crystal latnce sites to provrde or

" increase the magnetic moment. -

‘The ‘compound MgFe204 15 a partly mverted spmel (x =1/3 and y=2/3) Wthh

behaves as a collinear ferrimagnet.- “When the B

" Monte- Carlo ‘simulation of Scoll and Binder [5], 5
resrstrvrty is markedly changed by controllmg the firing temperature, atmosphere “and

sites are diluted by Ti, -according to the
it has been observed that the electrrcal .

apprdpnate type and amount of substituent [6 7]. The: (Feng,_x) (FezyMgz zyTr‘) O4 system
was already ‘studied by magnetrc and Mossbauer ‘measurements [8]. An understandmg of the

‘mechanism involved in the changes brought about by the addrtron of substituents prov1des,, i

. useful . information for the specrﬁc appllcanon ‘Abbas et al 9] studied Mgy TixFea- 2xO4

ferrite and found. that the compound has-a* spmel

‘structure. Joshi et al 1oy studied the Zn. -

substrtuted MgFe204 and found 1nterestmg results on susceptrbrhty, magnetrzatron and

Mossbauer The combmed effect of" Zn and T1 on the propertres of Mg ferrite is not reported i
: in the literature. So, this paper, reports the: synthes1s of Mg—femte and, the magnetrc behavror :
.-of ManxTerez 2x04 ferrite ‘was camed “out to.

substrtutron. ¢ e A ™

. Experlmental details i i

d1scuss ‘the role of Tr and Zn®" ions

The: samples of Man Terez 2x04 spmel femte systems wrth varymg x from 0.0 to
=l 6 in the step of 0.1 were. synthesrzed by double sintering solid-state reaction method. 99. 9

. % AR grade ox1des of magnesrum zine, titanate; and férric were used for the preparation of °

ManlexFez 2¢O ferrite samples. The:pre-sintering and final sintering of the samples were

carried out at 950°C and 1100°C respectively-for 1

further mvestrgatrons
All the steps involved i m the: preparatron of

- shown in the following Flg § B

Wexghmg Gnndmg

: The samples were mrtrally charactenzed by
has been employed at room temperature The XRD

2 hours in a muffle furnace. The samples ;

- were. furnace cooled to room temperature and: then the prepared samples were used for

ferrltes by solid-state reacnon method are

Heatlng , Fmal Product

Flg 1 Preparatron of femte materral by sohd state reaction method

powder X-ray drffractron technique and it -
patterns were recorded in the 20 range. of

R e e 493



: MgFegO4 spmel femte also increases.
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20% 80° usmg Cu—Ka radlatlon “The: magnetlc propemes were measured usmg the pulse-ﬁeld 3
3 techmque prov1ded by Magneta Company :

3 Results and - dlscussxon
33 X-Ray diffraction . :

'Room-temperature:. X-ray dlffractlon (XRD) patterns of all - samples of the femte

. :system MgZn «TixFe2.2,04. are deplcted in Fig. 2. All the XRD patterns are clean and do not
" contain any xmpunty phase “All the peaks m the XRD patterns are - as51gned by. the (hkl)
values The XRD pattern. clearly- shows ‘the “presence of all these reflections belongs to the
.cublc Spmel structure. All these peaks shift towards the right side due to the subsntutlon of
Zn: ‘and T1 ions. This is conﬁrmed by the change in-the mterplanar spacing values. The values
T-of s interplanar spacing ¢d> are used -to determine lattice constant ‘a’ (Table l) of the spinel
. ferrite system The lattice constant ificredses with the co-substitution of Zn and Ti ions. In the
> _present series of ManxTxxFez 2x04 2Fe3+ lOl’lS are replaced by combinations of divalent -
"an" ions and tetravalent T1 “jons. The average ionic radn of Zn** and Ti* 1s quite large than

that of Fe*” ions and hence the substitution of Zn; Ti jons in place of Fe’" ions causes the .

increase in’lattice constant of the system ManlexFez.2xO4 In Zn substituted MgFeZO4
latfice ‘constant increases thh Zn SubStltthlOl’l Similarly in Ti substituted ‘MgFe,04 117

lamce constant increases: With co- substltutlon of Zn and Ti the lattice constant of the

~ - “Table.l ' :

Lamce conslant and Magnetlzanon Parameters of the system of Man,TxxFez.z'xO.; ferrite_.
; - P system 5 : s

2L Latiics f Magnetlzatlon Pararlfeéer Magneon. vk | T t;y "
Comp. | : G e e ; | Number ‘ng’ s Sl
, _Constant [———== . —— . -t angle | Loria
e SO BIE Ll Ms T HE ot e : veve | Tech
G 3 ~ (emu/gm) (emu/gm) (Oe) +{ ~ 5t el s
£0:0.::) . 1 83T 0829 | 3224¢|7084.06 1.5 | 1.00 | 00 665
04 |7 839 [-0047 ] 51T) - [:023.37 ) 185 | 1.00°) - 00 646
0.2 840 105.09 - 4920 | 00537 | 1.76 | 1.50 | 00 | 643
L 03 | 842 | 0023 1822 | 017.52 | 0.65 | 2.00 | 31.81 | 641
04 | 843 700.12 | 00851 | 55444 | 146 | 2.50 | 18.57 | 632
08 - 8As 1276 | 5290 |'033.23| 1.09 | 3.00 30.64-| 626
06| 8.46; -00.01 | 13.08- 00672 | 1.17 | 3.50 | 32.49 | - 606

494 -




IJISET Intemauonnl Journal uf hmovanve Science. Engmeenng & Te'chnology Vol 8 Issue 3 March ..02!
lSSN (Onlme) 2348— 7968 | Impact Facmr (2020) 6.72 3
0 wwwijiset Lgm E )

: e ,
— E o G TR =)
S i o1
S R VA s S
s f" [‘N : "L_ : J\.._.__(‘ h x=05
- ]\ .r.. P T 0 S A
= : i 3
(=4 S |
b } : * 8 '
= : OB R e
L5 e . sl S . : e ;
§ e o . ik j . x=0a |.
= SRR L e . :
R TS [ S S O ¥ T 2o
20 =30 40 50, < 60. S 70, 80

26 (degree)
Flg 2 X—ray drffraetron pattems of ManxTerez 2xO04 ferrlte system

»

'-'_31,Magnetrzatmn ; o8 'l'

- technique.
f ~recorded at room temperature Alt these hysteresrs loops exhibit femmagnetrc ‘behavior
@. . obtain the values of coercwrty (He), remanent magnetrzatrons (M), etc, and the values are
e ¢ _presented in Table 1.
x.. The: compositional varratron of magneton number is shown in- Fig.4, 1t shows _that
- understand the typical behavior of the magneton. number Neel's model has been applred

by the difference in the magnetrc moment of tetrahedral A and octahedral Bsite i.e
ng= Mg - Mi4. e ;

% formula the Neel s magnetic moments were ca}culated The observed and calculated magnetic
. moment agrees close to each other for x‘() 0 to X= 0 3. For x>0.3 it drffers from each other

-

Fig, '3 represents the typrcal M H plots for the composrtrons x =0.1 and x =.0.2 were -

. e ‘49'5'

The saturation magnetrzatton Ms “and magneton number (nB) the “saturation
- magnetrzatron per formula unit m p.B was obtamed using pulse -field hysteresrs loop :

. which reduces by the addition of non-magnetrc Zn, Ti ions. These M-H plots are used to

: The values of the magneton number are given in Table 2 lt can be seen from the table i

*that magneton number and saturatron magnetrzatron both decrease with Zn, Ti concentration -

.. magneton number ng initially increases and then - decreases with - concentration . x. To

- According to Neel's two sub-lattice models of femmagnetrsm magneton number, ng is. given -
The Mg and M, denote the magnetrc moments of B and A sites respectlvely The

: magnetrc moments of A and B sites” are caléculated by taking the- 1omc~magnetrc moments of -
Fe3+, T 7 Mg as's 1B, 4u3, OuB, Opp’ respectrvely Using: the cation drstrrbutron :
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E mdlcatmg the exrstence of canted spm structure at- octahedral B sxte Thus Neel's model is .

: 7apphcable only up to x = 0 3 To understand the magnetxc behavxor above x = 0. 3 Yafet-

: 1_K1tte1 model was’ apphed Accordmg to Yafet-K1tte1 the magnenc moment is ngen by the e
. relation - o ol :

nB=MBcos0tyK MA' ; -l e T : :
‘The. values of Y-K ~angles determmed usmg the above relatlon are also given in Table

: 1. The ‘Curie’ temperature (T;) was also determined usmg Lorla techmque The values of -
* Curie temperature obtamed by the Loria. techmque are nearly in good agreement [12] with the "
,.'jvalues of Curie temperature deduced from, susceptlblhty plots. The decrease in Curie _'
temperature with an increase in zinc and titanium concentratlon X is related to a decrease in
R -magneuc lmkages assocxated between tetrahedral A and octahedral B sites.

100 .}..n;. ToNrhyy ; Ty ,, ¥

oo
N

Magnetic Moment
{emul/gm)
=

[
&

Magnetlcﬂeld Strength (Koe)

Flg 3: Variation magnetic ﬁeld strength With magnetlc moments for ManlexFez 2x04

system (Typncal samplex 0 1 and 0 2)
5o—j s
‘.,4.5_:- :

m-4.q-~‘: ; 4 S 3 : 2

3.0'-‘-. e

“20]
) 154
e mf Yo
e g SR R

T T T R T e

.08, 03. “02:°03° 04 . 05 ‘0p

(Magne‘t_on'humber ")

i . (COmposmon X) : :
Flg.4 Vanatwn magneuc ﬁeid strength with magnetlc moments far ManlexFez 2x04

system 2

; .'4. (‘Z‘on'clusions‘

2196_
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ts on. the system ManxTerez 2x04 led us to conclude ‘
X-ray: dxffractron patteins revealed the formation of smgle-phase' :
e of all the sarnples under’ mvestrgatlon The lattlce constant increases
n Zn, Ti concentratlon' X The saturation magnetlzatron (M), magneton -
@M decreases wrth increase 1n Zn, Ti concentration ‘x’. The observed and

hngheton numbers agree close to each other:for x = 0.0 — 0.3. The drscrepancy in

‘samples. - Cune temperature determined by various techniques is in good agreement
! each other and decreases with the substltutlon of Zn Ti concentration 'x'. '
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ABSTRACT

Stability
Schiff base 5-bromo, Ortho hydroxy Acetophenone

determined in 50 % (v/v) ethanol-water medium at 25°C and p = 0.1 M (NaClO) ionic

Rossotti method. The log K¥ and Jog K values are used to
the trivalent lanthanides. The thermodynamic parameters for the formation of 1:1 and 1:2 comp

been calculated.

Keywords : Stability Constants, Thermodynamic Parameters,

I INTRODUCTION

Literature survey has revealed that there not enough
study has been recorded so far on the
trivalent lanthanide complexes of Schiff base derived
from 5-bromo, ortho hydroxy acetophenone — N -
(4- methyl phenyl) imine. Thee obj.ective of the
to ascertain the coordination

systematic

present investigation is
behavior of this Schiff
jons in 50 % v/v) alcohol-water
observed values of stability constants of these
complexes have been explained on the basis of ionic
of ligand, gadolinium break

base towards lanthanides (IIT)
medium. The

size of the metals, basicity
and tetrad effect. The changes in thermodynamic
parameters are used to explain the stability of these

complexes.
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constants of some trivalent lanthanides ( La, Ce, Pr, Nd, Sm, Gd, Tb,
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Stability Constants and Thermodynamic parameters of Lanthanides (1)
Complexes with 5-Bromo, Ortho Hydroxy Acetophenone - N - (4’- Methyl

Phenyl) Imine at 250C
S.B. Maulage’, SV Gayakwad', R G Machale!, SV Kshirsagar®
Beed, Maharashtra, India

Dy, Yb and Ho) complexes with
N — (4— methyl phenyl) imine (R1), have been
strength by Irving —

of substituents and atomic size of

discuss the effect
lexes have

Lanthanides, Schiff Base.

OH

\
¢=N CHY

CH3

[I. EXPERIMENTAL

All the chemicals used for the synthesis of bidentate
ligand and their complexes were AR grade. The Schiff
base 5-bromo, ortho hydroxy acetophenone — N-@4-
methyl phenyl) imine was synthesized by reported
method.? The solutions of lanthanide complexes were
prepared in the double distilled water and
standardized.* The initial iomic strength of all the
solutions was maintained at 0.1 M by NaClOs. An
lico, LI '— 120 PH meter in conjunction with a

combined electrode was used. The measurements

an open-access article distributed under the

permits unrestricted non-commercial use,

distribution, and xepmduction in any medium, provided the original work is properly cited
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were made at 25° C (20.01¢) and p = 0.01M NaCLOsin
50 % aqueous ethanol. The log K¥* and log K values
were computed by half — integral method, point wise
calculations and also by the method of least squares.
The average log K values were used to calculate AG
£rom the Van't Hoff's isotherm. The AH and AS values
were calculated from the Van't Hoff's isochore and
the equation AG = AH - TAS, respectively. The data
are listed in Table - 2.

The pK: and pKa values of synthesized Schiff base 5-
bromo, ortho hydroxy acetophenone — N - (4-
methyl phenyl) imine which represent the de-
M of NH group at azomethine nitrogen
atom and phenolic OH group were determined at na =
15 and 05 respectively. The values were further
checked from the plots of log [(2-na) V(na-1)] vs B
and log ns /(1-ns) vs B (B = pH meter reading) and
are given in Table -1. The pKivalue of ligand is lower
since it is having bromo substituent at para position to

Volume 9 - Issue 4 - Published : & April 15, 2021

Page No : 63-65

amino group. This can be attributed on the basis of
domination nature of -M effect of bromide group.
Table — 1: Complex formation of lanthanides (III)
with 5-bromo, ortho hydroxy acetophenone — N —
(4~ methyl phenyl) imine

Temp —
25¢C
Ligand pKi 4.66
pke 9.74

I1I. RESULTS AND DISCUSSIONS

Table "~ 2: Stability constants and thermodynamic
parameters of lanthanides (III) complexes of bidentate
Schiff base 5-bromo, ortho hydroxy acetophenone —
N — (4— methyl phenyl) imine at 25°C + 0.02° C and
0.1 M NaClOs. _

Complexes log Ku logKa | -AGi -AG2 -AH1 -AH2 AS AS:
KJ Mol | KJ Mol | KJ Mol* | KJ Mol KJ Mol | KJ Mol

La (1II) 5:99 4.46 34.179 25.449 |18.731 | 16.412 51.839 30.324
Ce (III) 6.13 4.66 34.978 26590 |13.791 | 17.552 71.099 30.329
Pr (III) 6.33 5.14° 36.119 29.329 | 15.231 | 12.765 70.095 55.584
Nd (III) 6.39 5.23 36.462 29.843 | 15.414 | 17.036 70.631 42976
Sm (III) 6.45 5.32 36.804 30.356 | 16.455 | 13.677 68.286 55.971
Eu (III) 6.58 5:59 37.546 31.897 |11.584 | 17.682 87.120 47.700
Gd (III) 6.17 5.26 35.206 30.014 | 14913 |19.973 68.099 33.694
Tb (III) 6.28 5.38 35.834 30.699 |12.067 |15.018 79.756 52.621
Dy (III) 6.62 5.87 37.774 33495 |15.956 |12.644 73.214 69.967
Ho (III) 6.25 5.36 35.663 30.584 |13.962 | 18.530 72.823 40.451

*Standard deviation for log Kiand log Kzare = 0.019
and + 0.035 respectively.

The shielding of the 4f-electrons is exhibited in the
stability constants of the present rare earth complexes,
which shows very little difference in these values
with the increase in atomic number. In these
the bind
predominantly to oxygen and weakly to nitrogen of

complexes rare earth metal ions

the Schiff bases.? These complexes show a regular
increase of stability constants from La (III) to Eu (III)
with a discontinuity of Gd (IIT) and Tb (III) which is
commonly known as gadolinium break. After Tb (I1I),
stability constant increases up to Dy (III) and then
decreases for Ho (III) as shown in Table — 2. This
! after

shows .occasional maxima and minima

gadolinium break. In all cases, Gd (III) and Eu (IiI)

Tnternational Journal of Scientific Research in Science and

Technology (www.ijsrst.com) | Volume 9 | Issue 4
v
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chelates have lower value of log K1 in relation to 8. R. G.Pearson and F. Basolo, Mechanism of

those of Dy (III) ©© Ho (IIT) chelates. Inorganic reactions:study of complexesin
The change in free energy is directly related to log K solution, John Wiley, New York, Vol 9, p.16
values. The stability constants of trivalent La, Ce, Pr, (1958).

Nd, Sm, Eu, G4, Tb, Dy, and Ho complexes it G, 9] K.T.Kendre, N.R.Manjaramkar and Y.H.
bromo, ortho hydroxy acetophenone — N - 4- Deshpande, JIndian Chem. Soc.,63, 615 (1986)-
methyl thyl) imine follows the order Dy > Eu > [10].D.V.]ahagirdar and D. D. Khanolkar, Indian J.
Sm > Nd > pr > Tb > Ho > Gd > Ce = La. These Chem., 13,168 (1975)-

stabilities are similar to the observations made by {11].H. Irving and RJ.P. Williams, Nature (London),

number of workers. 71 and are accordance with 162,746 (1948).
_ williams orer.” The thermodynamic
cters for lanthanide complexes with Schiff base
were obtained from log Ki and log Ko at 25°C
temperature. It seems that the log Ki and log Kz values
decrease with increase in temperature, indicating that
the high temperaturé does not favour the formation
of stable complexes- The AH:and AH2 values are all
negative, while AS: and AS: are all positive. The
resulting AG1 and AGr values are all negative. The .
more negative values of AG1and AGzindicate that the
1:1 and 1:2 complex formation is thermodynamically
favored. The negative values of AHiand AHzalso lead .
to the same inference. The entropy effect is found to
be predominant over the enthalpy effect which is
indicated by the high positive values of entropy-
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for any task planning in order to satisfy the
environmental conditions.

The natural environment is essential for human
survival and development since it provides water
resources, land resources, biological resources and
climate resources etcC. The development trend and
future directions are put forward to direct the
research and application of environmental monitoring
and protection in the new era. Global and regional
environmental monitoring relies heavily on remote
sensing satellite and sensors which are capable of
quickly collecting spatial and spectral information of
large-extent entities on the Earth’s surface. With the
fast development of space technologies, remote

sensing data are becoming more and more abundant

[1]. SAR is an active radar technology that senses .

microwave signals reflected off Earth’s surface, which
means SAR imagery can be created day or night and
in virtually any kind of weather. The result is cloud-
free, high-contrast imagery. After the radar sends its
microwave signal toward a target, the target reflects
part of the signal back to the radar antenna. This
reflection is called “backscatter.” Various properties of
the target (land, water, trees, etc.) affect how much®
the target backscatters the return signal [2]. SAR has 2
signiﬁcant advantage over optical sensors because it
can acquire data in pO®r weather conditions;
therefore, it has special value in the field of
agricultural remote sensing [3] -

In this paper the identification and characterization of
environmental features from polarimetric SAR images
has been addressed. This review also updates the
discussion on opportunities for future research,
applying existing methods to recent advances in

technology and planned globe observation task.

1I. THEORETICAL BACKGROUND

Most remote sensing devices detect variations in

electromagnetic ~ energy-. The electromagnetic
spectrum is the range of all types of electromagnetic

energy according to frequency Of wavelength,
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ranging from shorter wavelengths (ultraviolet) to
longer wavelength infrared, thermal,
microwave). A spectral signature is the degree to
which energy is reflected in different regions of the
spectrum by different Earth surface materials,
enabling them to be detected by visual or digital
sensed imagery- Finding

(near

means from remotely
distinctive spectral response patterns is the key to
most procedures for computer—assisted interpretation
and digital processing of satellite images [4]- Satellite
imagery i made possible by remote sensing

across the

measure energy

instruments  that
electromagnetic spectrum.
The E'!ectvoz»vaz;neﬁc‘ Spectrum

Gamma Rays Aierovaves 1148

Ditraviolet infrared
Visibl

y 2 SAR Mfics
o Bhusdedbdie (o - e w

0.5 - 30 Gz frequency V)
Fig. 1. Remote Sensing Studies in Microwave region of
the EM Spectrum
Electromagnetic
wavelength region is used in remote sensing to

provide useful information about the Earth’s surface

radiation  in the microwave

(atmosphere, land and ocean). A microwave imaging
system which can produce high resolution image of
the earth is the synthetic aperture radar (SAR). The
intensity in a SAR image depends on the amount of
microwave backscattered by the target and received
by the SAR antenna [5]. With the rapid development
of different remote sensing satellites capturing
information from the earth by sensing energy in
different portions of the electromagnetic spectrum,
complementary information about the area captured
by different satellites is available [6]. SAR uses the
microwave range for remote sensing. It works on the
longer wavelength range as compared to optical
images. Hence, it can penetrate through cloud and
vegetation cover. SAR gives the surface characteristics

and moisture content. SAR was developed to improve
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the azimuth resolution of the RADAR systems. SAR
can provide a quantitative estimation of ground
changes and can be used in all weathers. PInSAR
(Polarimetric SAR) is used in land cover classification
and change detection. Limitation of SAR is that it
gives less accuracy in dense vegetation and also

affected by seasonal changes [7].
III. LITERATURE REVIEW

Several research studies showed the fundamentals of
electromagnetic radiation, its interactions with the
Earth’s

development and applications of remote sensing.

surface and atmosphere, as well as
Many scholars carried out studies based on the SAR
Remote Sensing.

Physics is the most fundamental of all the sciences
and scientific developments or technologies. Applied
physics does the role of their application to modern
technologies. Applied physics describes the laws and
phenomenon of nature with their application in
different fields like Physics of imaging, Atmospheric
Nanotechnology, Remote

Physics, Sensing etc.

Electromagnetic radiation in the microwavk
wavelength region is used in remote sensing to
provide useful information about the Earth’s surface
(atmosphere, land and ocea.n). A microwave imaging
system which can produce high resolution image of
the earth is the synthetic aperture radar (SAR). The
intensity in a SAR image depends on the amount of
microwave backscattered by the target and received
by the SAR antenna [5]. Probably the most important
area in which data from remote sensing can be used is
that of regional and global monitoring of changes in
land use, vegetation cover and environmental media.
Earth observation systems are most suited for
delivering information for such monitoring purposes
as they cover extensive areas. They record regularly
and guarantee comparable information over long
periods of time (e.g. from Landsat). Remote sensing
data are an important basis for dealing with questions

in landscape ecology. It makes it possible to get

Pradnya R Maheshmalkar et al Int J Sci Res Sci Eng Technol, July-August-2021, 9 (5) : 46-51

current information on large areas of land. Used
alongside visual evaluation and superimposing other
geographical data it is possible to classify land use
areas as well as carry out a whole range of other
thematic evaluations. The information from remote
sensing data for landscape ecology comes from
different regions of the spectrum, depending on the
of different

materials such as soil, vegetation type or areas of

backscattering  properties surface
water and the sensor used [8]. SAR remote sensing
can use different imaging parameters, such as the
incident angles and the polarization configurations of
the sensor, to obtain a wealth of information. Based
on these characteristics and advantages, SAR remote
sensing has considerable potential in the field of
agricultural remote sensing [9]. SAR remote sensing
allows all weather, global scale imaging and
estimation of important bio

about the Earth's
development of multi-parameter SAR techniques
such as Polarimetric SAR (POLSAR) and Polarimetric
(POLinSAR) is advancing

rapidly, and these mnovel radar technologies are

and geophysical

parameters surface. The

Interferometric SAR
constantly extending decisively the range of
applications of radar in remote sensing. Due to the
polarimetric radar sensors (ENVISAT ASAR, ALOS-
PALSAR, TerraSAR-X and RADARSAT-2), it is now
shown that the accelerated advancement of POLSAR
techniques is of direct relevance and of priority to
local-to-global environmental ground-truth
measurement and validation, stress assessment, and
stress-change monitoring of the terrestrial and
planetary covers. POLSAR and POLINSAR remote
sensing techniques offer efficient and reliable means
of collecting information required to extract
biophysical and geophysical parameters about the
Earth's surface and have found successful applications
in crop monitoring and damage assessment, in
forestry clear cut mapping, deforestation and burn
mapping, in land surface structure (geology) land
cover (biomass) and land use, in hydrology (soil

moisture, flood delineation), in sea ice monitoring, in
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oceans and coastal monitoring (oil spill detection)
etc,,[10]. A Polarimetric SAR system measures the
backscattered energy of the targets in the scene,
including its polarization state. The interaction of the
transmitted wave with a scattering object transforms
its polarization. Polarization signature is a graphical
representation of the backscattered power received
from a target, as a function of the polarizations of the
incident and scattered electromagnetic ‘waves. A tool
named “POLSIC”, with basic capability to calculate
and represent 3D Polarimetric signatures (Co-
polarized and Cross polarized) has been developed,
still in an experimentation phase, in order to
encourage and develop Polarimetric signature studies
of various possible targets/class [11]. Remote sensing
techniques based on identifying temporal changes
have been trialed on data acquired from the
LANDSAT Thematic Mapper (TM), a sensor with
moderate spatial resolution (i.e.,12-50 meter pixel
size) and medium temporal resolution (i.e., 4-16 day
revisit time). The technique trialed on LANDSAT TM
data aimed to map the visible indirect temporal land
changes associated with illegal waste disposal . These
visible indirect temporal land changes include
thermal anomalies and/or vegetation stress. Land
degraded by the presence of illegal waste is usually
noticeable for its spectral signature $tability over time
in comparison to other features such as urban areas,
sea, salt evaporation pools, cultivation systems, etc.
(12]

Polarimetric SAR (PolSAR) is a well established
technique, which allows the identification and
separation of scattering mechanisms in the
polarization signature for purposes of classification
and parameter estimation. Polarimetric SAR (PoISAR)
is sensitive to the orientation and characters of object
and polarimetry could yield several new descriptive
radar target detection parameters and lead to the
improvement of radar detection algorithms. Target
decomposition theory has been used for information
extraction in PolSAR and it can also explore the phase
message in PolSAR data [13]. An attempt has been to

Pradnya R Maheshmalkar et al Int ] Sci Res Sci Eng Technol, July-August-2021, 9 (5) : 46-51

develop a Polarimetric Signature Calculation and
Visual Representation Tool assigned name “POLSIC”,
to generate Co-polarized and Cross polarized
signatures, based on the calculation of Stokes Matrix
and the backscattered power at various ellipticity and
orientation angles. The input parameters required for
the developed tool, are the amplitude and phase
values of all the four polarizations, for each target
using any quadpol radar imagery. In this study,
RADARSAT-2 imagery has been used to obtain the
amplitude and phase values of each target, in all four
polarization states. Polarimetric signatures were
generated for various urban targets using the
developed tool. Vegetated land, built up in the city,
built up within lake, and road were found to have an
.overall higher polarimetric response (backscattered
power) as compared to grass lawn, fallow land and
minimum in case of water body. Such Polarimetric
responses were obtained due to factors like surface
roughness and orientation of the target with respect
to the radar look angle. The shape of the signature
also indicates the scattering characteristics [11].
Different remote sensing datasets, e.g, Landsat
TM&OLI, Gaofen-1 and MODIS, have different
characteristics, such as spatial resolution, spectral
range and resolution. Remote sensor monitoring of
soil pollution is mainly based on hyper spectral
images, because the hyper spectral remote sensing is
able to obtain the quantitative information of soil
composition (e.g., organic matter, minerals) due to
the characteristics of high spectral resolution.
Vegetation indexes are effective and empirical
indicators that reflect the status of vegetation on the
ground and describe ecological conditions. Soil
moisture is a key component of the global water and
energy exchange among hydrosphere, atmosphere
and biosphere. Vegetation . moisture is an indicator
reflecting the growth of vegetation [14].

The change in land use from rural to urban is
monitored to estimate populations, predict and plan
direction of urban sprawl for developers, and monitor

adjacent environmentally sensitive areas or hazards.
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Temporary e eot cities can be
monitored = sanes and densites
i 1 1 vs. urban land use is

= development does not
vak agricultural Jand, and to
= that agriculture is occurring on the
- = land and will not degrade due to
adjacent development o infrastructure.
: sensing methods can be employed to classify
types of land use in a practical, economical and
repetitive fashion, over large areas [15].

Currently available satellite imagery has been applied
to numerous applications in disaster prediction,
investigation and/or management at giobal, regional
and local scales. The data have been mostly used for
more detailed assessments of an event's aftermath and
reconstruction, as well as in post-disaster scientific
research [16].

IV. DISCUSSION AND CONCLUSION

Various opportunities provided by recent advances in
technology and data acquisition. Recent advances in
Remote Sensing techniques and availability of
satellite data are needed for global, regional and local
environmental monitoring. Remote sensing data can
be used for various applications i.e’, for monitoring of
earth resources, Retrieval of earth surface parameters,
Management of earth surfaces etc .The usefulness of
remote sensing technique will be improved if the
capabilities are operated through the Microwave
Synthetic Aperture Radar Imaging. SAR remote
sensing is an imaging active microwave remote
sensing technique which provides higher spatial
resolution data. Interpretation and analysis of remote
sensing imagery involves the identification and /or
measurement of various targets in an image in order
to extract useful information about them. In general,
it is clear from this review paper that SAR remote
sensing is now prominent potential towards accurate
conservation

technique  for environmental

management. In future, remote sensing tools will be

‘Res Sci Eng Technol, July-August-2021, 9 (5): 46-51

highly useful not only for decision making but also

understanding the global change issue

of earth

surfaces. Satellite imagery is a great data source for

quickly responding to different emergency events.
This paper concludes that SAR remote sensing has
great potential and will play a more significant role in

the

.

2.

i31.

(4].
[5)-

[6).

8.

International Journal of Scientific Research in Science, Enginearing and

(AL

Environmental Monitoring.
V. REFERENCES

Jun Li, Yangiu Pei, Shaohua Zhao, Rulin Xiao,
Xiao Sang, Chengye Zhang, A Review of
Remote Sensing for Environmental Monitoring
in China, Remote Sens. (2020), 12(7), 1130
https://www.asf.alaska.edu/asf—tutorials/sar-
basics/.

Liu Chang -an, Chen Zhong-xin, Shao yun,
Chen Jin -somg, Tuya Hasi, Pan Hai-zhu,
Research advances of SAR remote sensing for
agriculture applications: A review, Journal of
Integrative Agriculture, (2019), 18 (3):506-525.
https://www.spacelegalissues.com/

Arbind Kumar Skah, “Remote Sensing”-A part
of an Applied Physics, The Himalayan Physics,
Vol.4, No.4, (2013), 102-108

Samadhan C. Kulkarni, Priti P. Rege, Pixel level
fusion techniques for SAR and optical images: A
review, Information Fusion 59 (2020), 13-29,
journal homepage:
W.elsevier.conﬂocate/inffus.

S. Agrawal , G. B. Khairnar, A Comparative
Of Remote

Optical, Sar And Lidar, The
International Archives of the Photogrammetry‘,

Assessment Sensing [maging

Techniques:
Remote Sensing and Spatial Information
Sciences, XLII-5/W3, (2019),1-6
Capacity Building and Education Outreach in

Volume

Advance Geospatial Technologies and Land
Management, 10-11
https://WWW.researchgate.net/publication/25630
7366]

R R e e

Technology | www.ijstset.com | Vol 9 | Issue 5

o i)




e, (2019), 18 (3):506-525
rch gate.net/publicaﬁon/ 22411

a Vyas, MsBindi ‘Sashtri, SAR
metric Signatures for Urban Targets -
smetric  Signature Calculation ~ and
Visualization, International Archives of the
* Photogrammetry, Remote Sensing and Spatial
Information Sciences, Vol XXXIX-
B7, XXILISPRS Congress,(2012)535-540
[12]. Katharine Glanville and Hsing-Chung Chang,
Analysis Techniques and

f Remote Sensing
to Support the Mapping of

Sensor Requirements
Tllegal Domestic Waste Disposal  Sites in
Qpeensland, Australia, Remote Sens. (2015), 7,

pp.13053-13069]
[13). Lamei Zhang, Junping Zhang, Bin Zou and Ye
arison of Methods for Target

Zhang, Comp
Detection and Applications Using Polarimetric

GAR Image, PIERS Online. (2008), Vol. 4, No.1,

https://wwwW. researchgatenet/ publication/ 26626

9817.

(14]. Jun Li Yangiu Pei, Shaohua Zhao, Rulin Xiao,
Xiao Sang, Chengye Zhang, A Review of
Remote Sensing for Erwi!onn:tental Monitoring
in China, Remote Sens. (2020), 12(7), 1130
hrtps:// doi.org/ 10.3390/ 512071130

[15]. Fundamentals of Remote Sensing, A Canada
Centre for Remote Sensing Remote Sensing

G ey

,
\

J i

7
(

r

(

[16]. https://www.researchgate.ne

Tutorial
t/publication/ 23067
4340

Internationzl Journal of Scientific Research in Science

| Engincering and Technology | www.ijsrset.com | Vol 9| Issue 5



