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Structural report of cobalt ferrite nanoparticles
using Williamson-Hall plot with context to
green synthesis

Atul D. Saraf'*, Suraj W. Birare! and V. D, Murumbka !

‘Department of Physics, Vivekanand College, Aurangabad, Maharashira, India
*Corresponding author’s e-mail address: atul.saraf101 (@gmail.com

Abstract. In the present article, cobalt ferrite (CoFesOs) nanoparticles were synthesized by using the green
synthesis approach. The cobalt ferrite nanoparticles were synthesized by using metal nitrates and black pepper
(Piper nigrum) extract as a fuel in the sol-gel method. The green synthesis of cobalt ferrite is ecofriendly, easy
to manufacture composite, and inexpensive. The structural properties of the prepared sample were investigated
by using the XRD analysis technique. The various structural parameters like lattice constant, crystallite size,
d-spacing, etc were calculated from the XRD study, By using the W-H method, the 23.18 nm crystallite size
was determined. The structural parameters obtained from the equation and graph were found to be closely the
same. The cobalt ferrite nanoparticles prepared by using the green synthesis route were promising material for
various applications, especially in a biomedical field like magznetic hyperthermia, magnetic resonance
imagining, targeted drug delivery, etc.

1. Introduction

The development of nanosized materials has been becoming interesting for the last decades. The magnetic
nanoparticles become more interested in the research field because of their innovative properties which makes
them applicable in various applications like magnetic resonance imagining, magnetic hyperthermia, energy
storage devices, sensors, mobile communication, magnetic recordings, gyromagnetic devices, information
storage, magnetic shielding, etc[1. 2]. Among the various ferrites, spinel ferrites have more attraction in the
rescarch field. The spinel ferrite has the general formula MFeaOs, where M is a divalent metal ion (M= Zn**,
Co®, Mn™, Mg®, etc.)[3]. Spinel ferrites have a number of applications due to their nanostructure, magnetic
properties, and chemical stability. The superparamagnetic spinel ferrite plays a vital role in biomedical
applications like magnetic hyperthermia, antibacterial activity, etc. S[4]. Munjal et. Al. prepared oleic acid-
coated coball ferrite nanoparticles by using the hydrothermal method and checked their magnelic and
hyperthermia properties[5]. Raut et. al. prepared Zn doped cobalt ferrite nanoparticles by using the sol-gel
auto-combustion method. Also studied their structural, magnetic, morphological properties and reported the
particle size of nanoparticles found to be 45-49 nm with increasing Zn concentration in cobalt ferrite[6].
Among the various spinel ferrites, cobalt ferrite is a promising material for different applications due to its
moderate saturation magnetization, high coercivity. and large magnetostrictive coefficient. Cobalt ferrite
shows both normal and inverse spinel structures. Basically, cobalt ferrite shows inverse spinel structure which
can be changed by doping divalent metal ions like Ni, Z, Cd, etc. Due to the high saturation magnetization and
high coercivity cobalt ferrite is the hard magnetic material as compared to the other spinel ferrite[7]. To reduce
hard magnetism of cobalt ferrite, doping and coating of particles methods are used and making them promising
material for various biomedical applications. M. Ali et. al. Synthesised zine doped cobalt ferrite nanoparticles
successfully by sol-gel auto-combustion method and reported the average particle size was increased from
I1nm — 28 nm with increasing zinc concentration in cobalt ferrite[8). S. Sagadevan et. al. prepared Ni-ferrite
nanoparticles by chemical co-precipitation method and studied their structural, chemical, morphological
properties. Also, concluded that the formation of spinel structure was confirmed from FTIR spectra[9). P.
Coppola et. al. prepared Zn-Co ferrite nanoparticles by using the hydrothermal co-precipitation method, They
studied the morphological and structural properties of prepared nanoparticles[10]. The spinel ferrite
nanoparticles are synthesized by various wet chemical methods like sol-gel auto-combustion, micro-emulsion,
thermal decomposition, mechano-chemical synthesis, mechanical milling, hvdrothermal technique, and forced
hydrolysis method, etc. Among this sol-gel auto-combustion is braadly used for synthesizing line-sized and
chemically stabled magnetic nanoparticles. Because of sol- gel auto-combustion method has a number of good
points like cost-effective, simple to do and reliable[11, 12]. The synthesis parameters like sintering
temperature, pH of the solution, surfactants, solvents, organic salts, fuel, ete are affected by the size of
particles. The Sol-gel auto-combustion method required organic fuel for combustion but is nat

JETIR1905W86 | Journal of Emerging Technologies and Innovative Research (JETIR} wenw jetir org | 982



2019 JETIR May 2019, Volume 8, Issue 5 wwwjetir.org (ISSN-23488 T8 1EA
environmentally friendly. To overcome this problem nanoparticles synthesized by using a green/&Snsesis

approach is one of the best ways for preparation. Green syntheses of nanoparticles also provide g \ .
over other methods, as they are simple, one step, cost-effective, environmentally friendly, an Mmap 15
reproducible and often result in more stable materials[13]. Green nanotechnology is the ideal apioeh for 5/

reducing the negative consequences of nanomaterial manufacturing and application while also lowg

methods[14]. Making ferrites the greenway is an attractive choice. Recently there has been a lot of inters
the use of natural plant ingredients and this extract is in the methods of preparation. A. Nadumane et. al. reports
an environmentally friendly synthetic strategy 1o synthesize new nickel ferrite and Mg-doped nickel ferrite
photecatalysts under a modified green sol-gel route in which aloe Vera gel acts as a natural template. They
open a new window to use this simple greener route to synthesize bi-functional NPs in the area of
photocatalysis particularly wastewater treatment and display applications[15). S. B. Patilet et al. investigate
Sugarcane juice mediated eco-friendly synthesis of wvisible light active zinc ferrite nanoparticles for
degradation of mixed dyes application and antibacterial activities. Author noticed excellent photocatalytic
activity in the presence of mixed organic dyes similar to the degradation of individual dyes[16]. M. M. Naiket
et. Al. prepared Co-Zn ferrite by combustion method using curd as a green fuel. They conclude that gram-
negative Salmonella typhi shows high antibacterial activity with the inhibition zone of Zn-doped CoFe:0y
(22nm) compared to pure CoFe:04 (16nm)[17]. There are, few reports available on green synthesis of ferrite
nanoparticles using extract of Aloe Vera, Hibiscus Rosa Sinensis, Sesame seed, Onion, Okra, Seaweed, black
pepper, Clove, Cinnamon, Ginger, Cardamom, etc. Different combinations of organic and inorganic reducing
agents may be present in the green extract. Further research still has to be done on the improvements in
environmentally friendly synthesis methods. It needs to develop systems that are more efficient thus
interpretation the environment cleaner and healthier. Using the natural extract for the spinel ferrite
nanoparticles synthesis is cost-effective, easy to prepare, environmentally friendly. Black pepper extract is one
of the best fuels for the synthesis of nanoparticles by using the sol-gel method and also black pepper is easily
available. The present work aims to synthesize the cobalt ferrite nanoparticles by using eco-friendly and clean
black pepper extract as a fuel in the sol-gel method. Also, study the effect of green synthesis on the structural
properties of cobalt ferrite nanoparticles.

2. Experimental details

2.1. Chemicals

The Cobalt nitrate [Co(NOs)2:6H20] and ferric nitrate [Fe(NOs)2-9H20] are used as raw materials for cobalt
ferrite synthesis. Ammonia (NHs) is used to maintain the pH of the solution. All used chemicals are AR-grad.

2.2. Preparation of Black pepper (Piper nigrum) extract,

The black pepper extract was prepared by using a fine powder of black pepper. The 9 gm black pepper fine
powder is dispersed in 50 ml of DI water and boils the solution for 30 min. after 30 min. the extract was cooled
down up to room temperature and filtered. The prepared extract was used for further synthesis procedures.

2.3. Preparation of CoFezOuferrite nanoparticles by sol-gel auto combustion method

Using black pepper (Piper nigrum) extract as a fuel, CoFe204 nanoparticles were synthesized by the sol-gel
auto combustion method. The Cobalt nitrate [Co(NO1)2:6H20] and ferric nitrate [Fe(NO3)2:9H20] with
stoichiometric ratio 1:2 dissolved in 500 ml of distilled water. The solution was kept under continuous stirring
at 350 rpm for 15 min. The extract of black pepper was added as fuel in the solution to avoid the toxic fuels.
The solution was stirred continuously for 15 min. The liquid ammonia was added drop-wise in the solution to
maintain the pH at 7. After the maintain pH of the solution, stirred the solution continuously with constant
heating 90°C. Afier 2 hours rises the temperature of the solution up to 120 °C for the conversion of a sol into
a gel. After some time gel was converted into viscous gel and combustion gets started and blackish-colored
ash was obtained. This ash was grinded for a few hours the obtain a fine powder. The obtained powder was
sintered at 600 °C for 5 hours fo remove the moisture and other extra content. Used these sintered nanoparticles
for further characterizations. '
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2.3. Characterization tools

The CoFez04 nanoparticles were characterized by using an X-ray diffractometer (Bruker) with Cu Ko radiation
(#=1.54 A) was used to record the XRD patterns in a 20 range of 20-80°, The analysis determines various
structural parameters and phase purity of the sample.

3. Results and discussion

3.1, X-ray diffraction (XRD) studies

The various structural parameters of prepared CoFex(y were calculated from Bragp’s diffraction angles shown
in table 1. The lattice parameter value of prepared cobalt ferrite nanoparticles has been calculated both ways.
The lattice parameter for each Bragg’s diffraction angle is shown in table 1. The observed planes having (hkl)
values (220), (311), (222), (400), (422), (511) and (440) indicated the formation of cubic spinel structure with
Fd-3m space group. No, the additional plane was observed in the XRD pattern which gives the purity of the
prepared sample. The lattice parameter was caleulated from each observed plane by using the following
equafion 1. The calculated values of lattice parameters are shown in table 1.

sin® 8= (A%/a®)(h? + k? + 12) (1

Where, 8 in the Bragg’s angle, a is lattice constant, h, k and | are the Miller indices and L is the X-ray
wavelength. The average lattice constant {awe) was found to be 8.3755 A shown in table 2. Also, the lattice
parameter was calculated graphically shown in figure 1. The 1/d-spacing versus square root of the (h*+k*+1%)
graph was plotted. By using the best linear fitting procedure slop of the line was obtained which gives the
lattice constant (ag) value. From figure 1, the slope of the straight line was found to be 8.3810 A which is
tabulated in table 2. There is a very small difference was found in the calculated value of the lattice constant
and the graphically obtained value of the lattice constant. The various methods are available for abtaining clear
information about microstructure. Warren-Averbach method, Williamsons Hall method, ete. are some
methods are used to investigate the microstructure information. The Williamson-Hall plat method is a
promising method for structural parameters analysis because of its easiness and simple calculations. The W-
H plot for the prepared sample was drawn by using equation 2. The present W-H plot is based on a uniform
deformation model (LDM).

fros8 = -kri:--lr- 4eSind (2)

The UDM takes into account uniform strain as well as crystallographic orientation, which is seen in
nanocrystals due to erystal defects. The overall broadening has been expressed as given in the equation based
on strain and size of a particular peak with hkl value. The straight-line observed in the W-H plot gives the
intrinsic strain and crystallite size of the sample. The intercept on the y-axis gives the crystallite size and the
slope of the straight line gives the intrinsic strain. The obtained straight line equation gives the 0.00598 y-
intercept value. By using the y-intercept value crystallite size was found to be 23.18 nm tabulated in table 2.
The lattice parameter and crystallite size were well matched with previous literature [18-20].
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Table 1: Bragg’s angle (20), plane (hkl), d-spacing, lattice constant ‘a’ (A)

zo Sinf) 25inf) d h k 1 a
30.17 0.2603 0.5206 2.958 2 2 0 B.3686
35.50 03049 0.6099 2.5254 3 1 I B.3759
45.17 03679 0.7339 2,0932 B 0 o 8.3728
57.03 0.4774 0.95438 1.6131 i I l 33822
62.60 0.5200 1.0400 1.4810 4 4 0 837787

Table 1: lattice constant ‘asve’ (A), lattice constant “aqs’ (A) and crystallite size't” (nm)

Parameter

Harfl

value

83810

23.1%8

Conclusions

The cobalt ferrite nanoparticles were successfully prepared by using the sol-gel auto combustion method. The
black pepper (Piper nigrum) extract as a fuel in this method. The (hkl) planes obtained from the XRD pattern
confirm the formation of the spinel ferrite structure. The average crystallite size calculated from the W-H plot
was found to be 23.18 nm. The lattice parameter values were calculated by using an equation and also a graph.
The 8.3810A and 8.3755A lattice parameter values were obtained from 1/d Vs SQRT (h*+k*+1%) and equation
1 respectively. The lattice parameter value was found to be nearly the same calculated from both types. The
black pepper extract is suitable for the preparation of cobalt ferrite nanoparticles using the sol-gel auto
combustion method.
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Abstract. In this study, magnesium doped cobalt ferrite (Cou7sZno2sFe204) nanoparticles were synthesized
using sol-gel combustion using green (black pepper) extract as a chelating agent and metal nitrates as a metal
source without using organic chemicals. Here, eco-friendly, inexpensive, and easily fabricated composite Co-
Mg ferrite, was introduced with the role of hiofuels and their advantages Fourier transform infrared
spectroscopy (FTIR) was investigated to study their elastic and magnetic. properties. The higher frequency
absorption band at wavenumber (v>=534 cm-1) (v1) is caused by scratching vibrations of the tetrahedral metal-
oxygen bond and lower frequency absorption band (vz) at wavenumber (v-=410 ¢cm-1) is caused by metal-
oxygen vibrations in octahedral sites. The various elasiic parameters were found from FTIR analysis including
_ tetrahedral mass (ma), octahedral mass (mg), tetrahedral vibrational frequency (w1), octahedral vibrational
frequency (v2), tetrahedral force constant {(ki), octahedral force constant (ko). Debye temperature (@p), average
force constant (kaw), lattice constant (a), elastic stiffness constant (Cj), stiffness constant (Cu), Young's
medulus (Y), Bulk modulus (B) and modulus of rigidity (R).

1. Introduction

Ferrites are oxides that exhibit remarkable magnetic properties and have been investigated for five decades.
Over the years, ferrites have been extensively studied for their special properties, making them one of the most
interesting multifunctional materials, Its fascinating chemical, electrical, dielectric, and magnetic properties
have made spinel ferrites an important electronic and magnetic material. Ferrites have been subjected to
countless studics for a variety of purposes[l]. Ferrites are highly stable, non-toxic, highly compatible, and
remain the backbone of magnetic and electrical engineering and technology due to their widespread application
in transformers, magnetic storage devices, and other technological applications[2, 3]. The treatment of polluted
water has also been achieved with them. There are two types of spinel ferrite (A*)[B2"104%, in which A** and
B* are divalent and trivalent cations, respectively, which occupy tetrahedral (Ta) and octahedral {Or)
interstitial metallic sites throughout the fee lattice completed by 0" ions. In contrast, in inverse spinel ferrite,
" Ta sites are occupied by trivalent cations while O sites contain both divalent and trivalent. However, in mixed
valent inverse spinel ferrites, both sites can be filled by divalent and trivalent cations, including monovalent
cations [4]. A special class of magnetic materials, nanocrystalline spinel ferrites, has emerged in recent years
with applications in medical diagnostics, MRI imaging contrast agent, magnetic hyperthermia, treatment of
cancer, sensors (gas, electrical and magnetic), agriculture, miniaturization of anten na, digital printing, magnetic
drug delivery and biomedical research ctc. [3, 6]. In addition to their hi gh magnetic anisotropy and spontaneous
magnetization, nanocrystalline superparamagnetic compounds are considered an effective material for
hyperthermia, relaxometry, and contrast agents in MRI. The magnetism of cobalt ferrite (CoFe204), one of the
important members of the spinel family, has gained renewed interest under its unique mechanical and physical
properties. Biomedical applications can benefit from its excellent physical and chemical stability, substantial
anisotropy and saturation magnetization, and tunable coercivity. Furthermore, they are also enhanced by Mg
substitution [7]. Mg-ferrite is a highly catalytic material with high magnetic permeability as well as a high
humidity and gas sensor. Magnesium ferrites are highly resistant, have a high Curie temperature, and are
environmentally stable, so they are excellent candidates for an extensive range of applications [8]. Researchers
have studied and processed several ferrites using a variety of methods, such as co-precipitation, sol-gel
combustion, modified oxidation, forced hydrolysis, hydrothermal process, ball-milling, acrosol method, and the
solid-state method. For the preparation of high-quality nano. ferrite samples and tuning their chemical, optical, .
and magnetic properties by cationic substitution at metal sites, special efforts have been made in the past two
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decades using eco-friendly green synthesis routes[9]. Currently, nanotechnology 4
nanoparticles synthesis methods to make them more efficient, simple, and clefg
environmental pollution. Biogenic routes are attractive alternatives to traditional
biocompatible, relatively reproducible reagents, are environmentally friendly, &
Nanoscience research incorporates principles of green chemistry derived fro
bacteria. The integration of green chemistry into nanoscience is a key issue[ 10INB4,
 leaves, flowers, roots, or seeds, it is possible to prepare nanostructured magnetic ferritheSyi efal chemical
pathways using benign reagents, thus reducing the risk of hazardous substances. The plant extracts contain and
can therefore release a variety of metabolites including carbohydrates, polysaccharides, phenols, amino acids,
and vitamins, which can actas capping agents, reducing agents, and stabilizing and/orchelating agents for
“capturing” the metal ions; they can alsoplay a fuel role, The synthesis of nanoparticles with plant extracts can
influence their size, shape, and morphology. They have a wide size distribution, a high disparity, and high
stability. [11-13]. Nowadays, a variety of plant extracts such as Aloe-Vera leaves, ginger roots, and Hibiscus
rosa-sinensis flowers and leaves are used to obtain metal oxides and nixed oxide nanoparticles[14, 15]. The
local symmetry of crystalline and noncrystalline solids was determined using infrared spectroscopy, and the
ordering phenomenon was investigated in ferrites using infrared spectroscopy. IR absorption bands are
primarily caused by oxygen ion vibrations with cations at various frequencies[16]. Several factors influence the
frequencies of spinel ferrites, including their cation masses, lattice parameters, and cation-oxygen bonding, for
example. Elastic properties of spinel ferrites have not been mvestigated as thoroughly as their magnetic and
electrical properties. The present work aimed to estimate Co-Mp ferrite's elastic properties using IR to study the
elastic behavior of these ferrites[17]. Furthermore, there is a necessity to study the clastic behavior of these
ferrites with new compositions possessing desired elastic properties. In the literature, there are reports on the
. elastic properties of Co-Mg ferrites; the present communication is an attempt to synthesize CoxMpsFe204,
(where x = 0.25) using eco-friendly green synthesis. For the first time, we have described how we used black
Pepper extract as a chelating agent to systematically report Mg substitution in Co ferrite and studied their elastic
properfies.

2. Experimental details

2.1. Chemicals

A simple method for preparing cadmium substituted cobalt ferrite nanoparticles has been developed using
analytical grade chemicals obtained from Merck, India. Analytical grade chemicals obtained from Merck, India,
are used to prepare cadmium substituted cobalt ferrite nanoparticles, Cobalt nitrate [Co(NO;)2+6H-0], ferric
nitrate [Fe(NOs)z-9H20], magnesium nitrate [Mg(NO3)2-6H:0], and ammonia (NH;) is used for the preparation
of the CoorsMge2sFe204 nanoparticles by grecn synthesis method. There was no further purification of the
chemicals, Ammonia (NH3) was used to maintain the pll of the solution,

2.2. Preparation of Black pepper (Piper nigrum) extract

- We prepared bio-extracts usfng fine powder black pepper powder (Piper nigrum), Seven grams of black pepper
powder were dissolved in 50 ml distilled water and the mixture was boiled for 30 minutes with magnetic
stirring. Afterward, the filtered extract was used for further synthesis after it was cooled at room lemperature

2.3, Preparation of CoorsMga2sFe:04 ferrite nanoparticles

Black pepper (Piper nigrum) extract was used as the fuel for the sol-gel auto combustion method to make
CoorsMgo2sFe:04 nanoparticles. The Cobalt nitrate [Co(NOs)2-6H20], ferric nitrate [Fe(NO:)2-9H:0], and
magnesium nitrate [Mg(NO3)2:6H20] were dissolved in 300 ml of distilled water with continuous stirring for
I5min, To avoid toxic chemicals, black pepper extract (Piper nigrum) was added as an eco-fuel. Ammonia
solution was used to maintain pH at 7. On a hot plate, the solution was continuously stirred and heated for
approximately two hours at 80-90°C, After the production of the sol-gel, a very viscous gel, the temperature
was raised to 120 °C so that the dried gel could be ignited, and powder could be obtained, As a result of burnt
ash, Co-Mg ferrite nanoparticle powder is ground into a fine powder. This powder is then sintered for four
hours at 600 °C to eliminate any remaining impurities. The sintered sample is again ground and used for further
characterization with CMF2 coding,
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2.3. Characterization tools

The CoprsMgo2sFesO4 nanoparticles were characterized by using Fourier transform infrared spectroscopy
(FTIR). The vibrational modes were identified by the Shimadzu FT-IR System in the wavenumber range of
3804000 cm™". The analysis determines various elastic parameters.

3. Results and discussion
3.1. Fourier transform infrared spectroscopy (FTIR)

Figure 1 illustrates the FTIR absorption bands of CoursMgoasFex0s ferrite systems, which were recorded at
room lemperature in the wavenumber range of 380-4000 em™. FTIR speciroscopy is an important and non-
destructive tool that provides qualitative details regarding crystal structures of materials. According to this
description, the first absorption band at this wavenumber (vi=534 cm™)corresponds to the intrinsic vibrations of
the tetrahedral complexes with the highest restoring force. The higher frequency absorption band (v,) is caused
by scratching vibrations of the tetrahedral metal-oxygen bond and lower frequency absorption band (v:) at
wavenumber (v;=410 em)is caused by metal-oxygen vibrations in octahedral sites Table2 displays the
absorption band edges, tetrahedral (k). and octahedral (ko) force constants of the samples. According to
Waldron's method, force constants are calculated using the following equations:

ke = 4m*c?viM, (1)
ko = 4n?c?viMg (2)

Ferrites exhibit extraordinary elastic properties under different strained conditions, and this is what determines
how strong they are, It is important to study their elastic properties in the industry, The Debye temperature
simplifies the integration of the heat capacity. This temperature indicates the approximate temperature below
which quantum effects can oceur. Debye temperature (@p) is the maximum temperature a crystal ean reach due
to its highest normal mode of vibration, which is the highest temperature possible through a single normal
vibration. The elastic parameters like average force constant (Kavg), lattice constant (a), elastic stiffness constant
(Cyj), stiffness constant (Cy), Young’s modulus (Y), Bulk modulus (B), modulus of rigidity (R) are tabulated in
table 2. The above parameters were calculated using the following equations;

Elastic stiffness constant (Cij);

Kav
Cr=—2= (3)
Stiffness constant (Cil),
_ l'.TKEii
il = aom (4)

These Poisson’s ratio (o) values were consistent with the theory of isotropic elasticity, Where, magnitude of
poisson’s ratio, o=0.3227 is;

Young’s modulus (Y),

- l[:'-':u"cjI]’"U:ii"‘2'::”.:'
{Cyy+Cyd

(5)

Bulk modulus (B);

B =% x {E]f + C”} {'ﬁ}
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Modulus of rigidity (R)
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It was found that all elastic parameters and Debye temperature obtained from FTIR data were in good
agreement with reported values[18].
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Figure 1FTIR spectra of ConssMan2sFe:0q nanoparticles

Table 1-Tetrahedral mass (ma), octahedral mass (mg), tetrahedral vibrational frequency (vi), octahedral

vibrational frequency (1), tetrahedral force constant (kt), octahedral force constant (k.), Debye temperature
(©p) of Cop7sMgnasFe:04 nanoparticles

Mma i (am) Vi V2 ki ky G
{amu) (em')  (em) (N/m) {(N/m) (K)
0.25 559685 114.6545 534 410 20951 139.37 679.57

Table 2-Average force constant (kaw), lattice constant (a), elastic stiffness constant (Cjj), stiffness constant (Cy),
Young's modulus (Y), Bulk modulus (B), modulus of rigidity (R)Couy7sMgo 25Fe204 nanoparticles

a k-ll.u Cij Ci Y B R
¥ (A) (N/m)  (GPa) (GPa) (GPa) (GPa) (GPa)

0.25 8.379 1744377 208.18 99.19 144.17 102.46 69.39
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Conclusions

441
o g}ﬁ)d assisted with black pepper
i developed. The higher frequency

The magnesium substituted cobalt ferrite nanoparticles synth&Sa&h
(Piper nigrum) aqueous extract as chelating/reducing agents wWefe N tes
absorption band at wavenumber (v2 = 534 em™) (v1) is caused by scrptcRaiwirbrations of the tetrahedral metal-
oxygen bond and lower frequency absorption band (vs) at wavenumbe (v2 = 410 cm-1)is caused by metal-
oxygen vibrations in octahedral sites. It was found from all elastic parameters and Debye temperature obtained
from FTIR data were in good agreement with reported values, It is our understanding that there are no literature
data on the synthesis of Mg substituted CoFe:0s4 via black pepper (Piper nigrum) aqueous extracts.
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n : ABSTRACT:

! Agricultural insurance is neeessary for the farmers to protect them against financial

PSS‘L]“'A_E_FI“:L'“”"E s the backbone of our Tndian economy, Awriculiurl development 15 a
EI::::d:::?}lrﬂfr‘;:fﬁ:imul [ﬁmspcrity. 15 lI1_c main sull|'|:el11ft.1rninlf_‘ li:.-..;hhg”d of the pe{?pl:,
3 s population depends direétly on agriculture. Agricnliure provides dires
employment o 70 percent of working people in the country. N is the main sy of India's
CrONGMLY. Sa. it is very important ta study about various aspects ol
discusses the outcomes of the study in the area of erop insurance. Firsily, It messures the
awareness and source of awareness. secondly examines the farmers perception, foully identity
the issues and challenges of crop insurance. Thepresent paper is significant for potential
beneficiaries from those villages which have no awarcness of crop insurance scheme. It also
helpfil to small & marginal farmers 1oprotect their interest in crops nzainst natural calamities &
getting benefits under this scheme. It also assists the bankers & policy makers for policy
prescription & policyintervention,
. KEYWORDS: Agricultural, Crap instrance, Farmers Awarveness, preferences & financial rist,

“agriculture. The present papes

P ——

—_—

INTRODUCTION:
3 Development of agriculture sector is essential for thedevelopment of Indian sconomy, as
a major part of Indianpopulation is dependent on agriculture for its livelihood, thissector also
contribiite to GDP. The growth expectationseannot be fulfilled without developing the
agriculture sector.But this contribution needs to be increased to bring inclusivegrowth in the
uniry, for which revenue from the sectorshould be enhanced. This mission cannot be
edperfectly because of unpredictable weather, as agricultureproduction is dependent an
Vi . The unpredictableweather conditions damage the produgtion hence revenvefrom the |
qurtegnhol be Sli'.th@:ﬁr-ﬁﬂb?n“& until the effecisal adverse weather are manased. Govern ment
%g-&hgﬁf_f:ﬁkmg steps in this regard since independence ye lh::seel'l’nrlfa afe nel sucn:eﬂs}'ui in
mit fghlﬁig these risks, as theserisks are uncertain and unpredictable. Auriculture Insurreeis one
of such efforis, launched in India in 1972, Since thenthere have been dilferent agriculture
i sehemes implemented in India, These schemes were launched with the wim of
ng the losses oceurred in agriculture production, which they could not achieve. And
swih. The research wants (o find out whatexactly is the reason for
ceivethese insurance schenes, what is et opinion regading
o e oty : i il
TUREINSURANCE: -.
of risk management used to hedee anainst a «
“equitable transfer of a visk of loss from ang.
d and quanti all loss to prey
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and POSSIB]Y devisyuting r P _ .
party Promises | n-..~n=‘-.. .: -‘-1 sentract of indemnicy by which, for a speciticd premivng. ane
agricultural prodi. .I-I_l'mml" anather for the Meancial less incurred by the destruction of
insurance pj'.__ﬂ,_:._- _ |Imr;::;1:‘:: s L'!:"'“”-""-'- sueh as suin, hail, frost or insect infestarion. Crop
SXCEssive moisture, hiil wi ::Im _Iml:-‘”“'*' losses lh:ll result from natural canses such 4 drineght,
“rﬂmpsrt}, i"‘i'-ll‘:ﬁl:;:q: '1 > !r:; d “'J'-":h inseets and disease .-"L;_:I'Ii$‘|,|||.|r1'a| i|'l:.|,:|i':!|h,:_¢ |& @ spo i1|f..4|'!w.
type of insurance ;|E;P g n:L_'r'-c”itulml fiims. l1n r-:u‘ug_nitmn of the ,l.p\l:uul[zi.:d bl Lrsj this
agribusiness ypite o ""'m"‘_:f Companics operating in the market either hlav.: dqucaile:J

s or outsource the underwriting 1o agoneies that specialize in it Agricultural

insu is imi i i i i -
rance is aot limited to crop insurance. it also applies o livestock, bloodstock. Torestry,
dquaculiure, and creenhouses. ’

OBJECTIVES OF THF STUDY:
+ To study the agriculural insurance scheme in india.
To study the farmers awargness towards crop insurance.
To find out the issues and challenges of agriculiural insurance scheme.
RESEARCH METHODOLOGY:
Area of the study: The research study was done in washim district.
Nature and svurce of data: The study s based on questionnaire method; primary data has been
collecied from various farmers in washim district and the seoonmdary datn have begy eollected
from related journals, magazines and texthooks.
Statistical tools ued for the study: Simple percentase umalvsis.
Sampling used: 100 firmers were selected by convenience sampling method.
NEED FOR CROP INSURANCE:

Lo such a scenario, it is necessary 10 have a mechanism like crop insurance which would
enable the farmers 1o transfer their agricultural risks to a thied party. In broader sense szricultiral
insurance provides the aption for the farmers to manage the risk efficiently and ulso enable them
10 2o for successive caltivation in the next season, Therefore, failure of crops is-nol a constraint
o continue agriculture, ynless it has negative impact on farming. Failure may act asa push factor
to go for some other survival strategies. Hence such a process neither supparts the livelihood of
the farmers nor conducive for the growth of agriculture economy.

o Sl

1y A (2017) studied farmers perception towards crop insurance schemes and found out that
if awareness should be removed and knowledge is essential for better implemantation of
¢ schemes, famers perceive premium to be high and claims to be low, Farmers aiso want
all ps should be Cﬂ'm'ﬂﬂ not a few selective ones, They don’t like time and wmount of

roand Lalithe Ramakrishnan (2015), reveals the extem of preference towirds
benelils and satisfaction level towards crop imsurance. A total of 360 farmers from
and Mannadipet in Puducherry district are selected for this swdy. The study has
by collecting the response of farmers through structured questionnaire and they are
ing shnple percentage and Annova. The study findings revealed that there were
ike less benefits and dissatisfaction towards cluim settlement of erop insurance.
cessary from ﬁnyglmnm‘gt and insurance delivery agents 1o promote insurance 1o
ems like low benelits and dissatisfaction e k=g
kanisami, C.R. Ranganathan and R. Venkateam (2010), ¢

-lowards crap insurance 45 & tool for risk manages &




m it
i Euﬂl sur.,.& provided by the covernment and about their preferences The stuily s
' um“ the state.of Tamil Nadu by interviewing 600 Firmers -.prmtimg gver 27 ot
s of the state. The structured questionptaire and they minlysed using Garre! s
: _1:111: and. Crop Diversification IndRices, Llnecrtainty Gieet by imdividual formiers
M ) Emi‘ri: the insgrer through their participation in large nuinbars, for which benefit. the
will pay @ risk premium, From the analysis that encouraging Uhe social participaiion
inerease the preference of the famters
S5k }_h}“ and Ramesh Chand (2008), reveals the evient of prefersnce towards agricultoral
nee in India problems and prospects. The study was taken in New Delhi; they: gor
Is Ihrm.tgh the farmers and olficials of the ﬁ.!r aoticultwal department, balm
other representatives in New Delhi as well as Andhia Pradesh. To examine the.
ﬁﬂw:ﬂmﬂgmhﬂ ‘sarlier mﬂﬁﬁaragrmmmm insurance schemes implemenied i
disenss the problems and prospects of agriculiure insurance in the: gountry.
{ﬁﬂmeEefmIon] angd it is: ‘ased on-an analysis of primary and secondary data,
was collected from 150 farmers in disirict "u"zlanasznr-.nu and West {mdav;an
memvammt in gavemancc, it is I‘cas:bfc 1|:| ﬁﬂ‘cclmi. r:n;-v:rml:r :uncf anm"e

An: C‘nrpﬂmlmn i
e in 2 MIﬁ_ﬂrGtﬁN‘ﬂL 23 areus,

Scanned by CamScanner




National Agricult
Scheme (NAIS) “:hrii:ll__l_!“:*l“unut Scheme (NAIS) The National Auricultural |psurance
called e Comn b .I_lilt 1 i the yvear |999-00 by redesigning an pxigting Insrant scheme
country since i"lr\l‘*-. ‘| ;::;:EJP I”_‘,"“"'"'”."'-' Scheme ol dpdin (CCIS. which gt I e
S aaniat sl provides insurance cover for yield loses of b il s, otlserts
al commercialharticultural crops due 1o natusal cak i, pests and disease Iar Food
CIOpS ﬂﬂ_ﬂ oilseeds: Fanges B 1801 : v : -. :I.i_l.: .lml.-...l.. L |1_ v -..d ..I- -;nn.f " .I; i
A B v sontal and. horti S 103,53 per vent ol S1 e .1I|.l1.t'.u|.1l |.illu.. w eyl I_- L
et 1-'1 “id fro ;h~ "'h orticulural erops: m:uuri::} rates Varies depending on the shortfall of
e v the threshold yield in the unit area of insurance and the suMm insured by the
Weather Based Crop Insurance Scheme (WRBCIS): The Weather Based Crop Insurantt
-S’Eh“m_ﬂ (WBCIS) was introduced by the Govermmelt of India in 2007-08 on a pilot basis in
ki i Sﬂ“[ﬁj aregs of o few States. The intraduction of WRCIS was pased on e fagl that b similar
i -'?‘fham'?-:_ﬁ.ﬂﬂhﬂ by the Agriculiure Insurance Compan of Tndia [AIC) singe 2004 wus argued to
i - hl_-"'i"'""'f'ﬁcs.'_l.iﬂm advuntages over NAIS. WRCIS is hased on deviation af wenther parameters (such
Tk, - as rainfall, humidity. Trost and emperature) from the desived value in a period in the insuruce
Ry b wlﬁﬁmg'm the scheme covered about 30 crops i 13 States during Khavil and 1] Stales
oty ) -3 7121 during the Rabi season. In arcis and erops where WBCIS is being implemented. NALS is 1ot
:}?;‘fda’gliﬁg-;':'m"fnmmrs.-hlsu. as in NALS, for arens and crops far which the scheme 1s implemented.
participation is compulsery far loance farmers and is optional for others. For Food crops and
oilseeds: ranges from 1.5 to 3.5 per cent pf Sl or scruarial ratcs (eapped at 10 per ceil far kharif
it 8 per cent for Rubil, whichever is less Annual Commerciul and horticultural eraps L2=
depending on he

raeaﬁau’klm 6 per cent of §) (actuarial rates capped at |2 per cenl) Waries
7 seter and the cost ol

ot di;ﬁ&mnt: between the actyal value and the trigger value of the weallier paran
: Tﬁ;@hﬁ"ptr.pnitnm_-ﬁpcihreﬂ by AIC !

Pradhan Mantra Fasal Bima Yojana (PMFBY): launched on 13 January, 201 & i a brancly new
insurance scheme of \he central government, The scheme which is adiministered by the minisity

of Agriculiure ind farmvers” welfare will be implemented in all the states with the cooperation of

the respective stale povernments. The scheme targets at providing a better insurance support 1

the farmers by low premium insurance cover. The new crop insurance scheme removes the
-@;ﬁi&gﬂlgmmium subsidies when compared o enplier schemes, It alsu covers risks fike posts
harvest losses, ;pmmﬁva_@gwings and muny localized calamities like cyclones. which were
&:-mtﬂt ;ui"}hﬁ-_.gﬁl_iiélf schemes, Giving high priority 10 awarcness creation is also @
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g Table No. 1
VATencss
ness of farmers about crop insurance

Alvareness N il
Respundents

| Do vou k : - = S I _:l‘:'l Mt ‘EE_- ._"‘H 1
§119% yoiu know: the nformation about erop insurance” g6 {d an | 4 |
= ) ____n'_____!___._
ey | Boyen know the procedure of taking crop —85 | 0 |39 [~ 20
insurance? . g ; |
- = -.———-—_,—-—I.—._..—— == J__.—_:_.—"‘—_'..—F
3. | Do you know the information ahout other =] 3 | 7 >3
agricultural insurance? |
SR = T L | SR L
1. | Need for arrangement o w orkshoporietation 0 ik 53 | U2
pmgram" , |
__——-——“—.—H_._.——.__-d_____ ) =
L

w, fapTRErS K

el

dents 86% know what is €rop insuranee? But anly 80
Out of total farmers 770 respondents have 1he information @
ate that farmers are aware about grop INSUTARCe scheme as well
4% respondents Ar¢ said that th of arranging

Souree: Ficeld Survey

Qut of total respon
the procedure of insuring erop-
 IF ather Agri. Insurance. It is indic
" s other agri. Insurance schemes and 9

such type of prograr.

preis needl

Table No. 2 .

- Sonree of information _ i il
e Source No. of Percentage
p Respondents ;
[ . -___'_-_.'—lﬂ—-_-_.-___.__—-—-_1l
. ank/Financial Institution i 58 58 |
Newspaperf‘l"‘f.!ﬁadin i2 12 ___
Agri. Departmert. afficials | i ___,"'___. ¥
NGOs or any other agency T _‘3_ - - 3 _j
| Fallow Farmers THRTEE | T A 24 l
% (00 00 |
e famers came 19

of 100 numbers of respandents 58
bank and finangial institution.
ent. 24% through fallow farmers.

X d I- I :-:- > Js u‘tj‘l
: 5 Jhove table shows that, out
: t this crop msumnu through
paper TV Radm 4% throngh Agri. Departm
' EUEHNBCHALL ENGES OF AGR!CULTUHAL IN‘EURMCE:
rTun 1 like, luck of I'a::hu:s are bnsic challenges.

f , ACCCES (o institutional credit 2 are moie rhaihnger

n.ultum eredil rpets i 8 mjer issue

formance _jC s a burning. |55ﬂﬂ-l'l.',k_ a}lhsﬂtwgﬂiufmf

1204 througlh MNews
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=1 The governmel shoul
farmers.
Organize special peri

d € specit| pariodie . .
B b e :.rulmtl ithieftmg and seminars for fannrs

- a o ‘:nuuu[\.!ﬂ 1 i Wit i - ] By i s IJ
< Eﬂgﬂﬂncs and like, p insurance through local channels, news pipe! §on
4. Placing the flex

v b s o . i ;
5 The Hfms i3 i‘”;_':%s fﬂﬂ;_ﬂrnmg features of crop insurance policies offered
3 condations of the crop i : i s 0. iy 15
L s f the crop insurance policies should be complhetely tra
e CONCLUSION:
: -hgl:lcuHLll'L' i ki is highly susceptible 1o risks fke droughts and [oods. 1t is fecessan
;-1 protect lormers from natural calamities and ensure their credit eligibility For the next season,

=<} or this purpose, the government of Indiz intraduced many-agriculiure crup insurance schemes
s thio T-_Ighnul India In this context, insurance companies are playing o major role 10 help the
farmers. To encourage the farmers the insurance company should understand the necds of the
farmers, but understanding farmers is complex, as il is related to psyehology of s, and ilso
depends on various factors, which have a dircet bearing on climatic clhanges.
concludes thal frmers play an impartant role in ¢rop insurance. uiee the Tarmiers are satisiied
they will bring more wealth 1o the nation.
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