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Effect of Sintering Temperature on Structural,
Morphological, and Magnetic Properties of Nickel Ferrite

Prepared via a Polyol Method

Rajendra P. Patil,* Mahendra B. Waghmare, Vilas M. Kalantre, Mohan R. Kadam,

Milind G. Chikalkar, and Sagar D. Delekar

The effects of sintering temperature on the structural and magnetic properties
of polycrystalline nickel ferrite synthesized by the novel polyol method are
investigated. The effects of heat treatment temperature on crystalline phases
formation, microstructure, and magnetic properties of Ni ferrite are

1. Introduction

Ferrites having spinel structure (AB,O,).
are found to have technological and com-
mercial applications in electric. magnetic.
and catalytic fields because of very inter-

investigated by x-ray diffraction (XRD), thermogravimetric, and differential esting structural, electrical, and magnetic
thermal analysis, scanning electron microscopy, transmission electron properties.|'~*| These properties are tun-

microscopy, Fourier-transform infrared spectroscopy (FT-IR), and B-H loop
tracer technique. The XRD plot of the powder samples sintered at different

able with chemical composition. method of
preparation, sintering temperature. sinter-
ing time, etc.”*! and also, all above applica-

temperature shows increase in the peak intensity values with respect to tions of ferrites were depending upon the
temperature of sintering thereby showing an increasing crystallinity of the nature, oxidation state and distribution of
samples with an increasing sintering temperature. FT-IR spectra for sample metal ions over tetrahedral and octahedral
sintered at 773 K shows two sharp bands on octahedral and tetrahedral sites. sites of spinel lattice. The structural and

Scanning electron micrographs show spherical and uniform grains which is
observed on sintering temperature 773 K. Particle size of nickel ferrite is in the

magnetic properties of these fernte systems
with respect to different sintering tempera-
ture conditions have been reported by many

range of 11-15 nm, and depends on the sintering temperature and sintering -
time. The saturation magnetization increased from 23.45 to 45.61 emu g~' Earlier researchers ferrites prepared by a
and coercivity increases from 327.27 to 1097.03 Oe with an increase in ceramic method and these method involve

particle size.
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high-temperature synthesis for the com-

pletion of solid-state reaction between the

constituent oxides or carbonates. The par-

ticles obtained by this method are rather
bigger and non-uniform 1n size. These non-uniform partcles. on
compacting, result in the formation of voids and subsequently
the low density ferrites. In order to overcome these difficulties,
wet chemical methods viz.. co-preapitation, citrate gel. and com-
bustion etc. have been used for production homogeneous, fine
and reproducible ferrtes.*'®l In our previous work 7% this
method was employed to obtain improved powder characteris-
tics, better homogeneity and narrow particle size distribution,
thereby influencing structural, electrical and magnetic properties
of spinel ferrites.

Recently, we have developed new polyol method to prepare
mixed metal oxide products on large scale, because of such
method particles obtained in between nano range at lower sin-
tering temperature as compared to earlier research work. Polvel
method 1s one of promising methods, which furmsh homoge-
neous. ultrafine particles in narrow size distribution and also
it require low calcination temperature. Literature survey shows
that there are no reports on effect of sintering temperature on
structural and magnetic properties of the nanocrvs nxckel
fernite prepared by polyol method. Nickel ferrite 1s 2 soft mag-
netic matenal, which has versatile applications due to its typical
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Abstract
Ceria, Cassiterite and Ceria-Cassiterite
nanocomposites are studied as potential candidates for
gas sensors. The particles of CeO: core and SnQ: shell
nanocomposite were prepared by microwave method.
X-ray diffraction and  transmission  electron
"microscopy were ysed to characterize the CeO>, SnQ:
~and CeO> SnO: core shell nanocomposites. The
obtained results from XRD show that the CeO:
nanoparticles coated on SnO: vields diffraction peaks
correspond to the crystalline SnO: phase. Also, TEM
results show that the nanocomposite particles have a
spherical morphology and a narrow size distribution.
The thickness of CeQ: shell on the surface of SnO:
particles was about 7 nm. The particle size of the CeQ:

and SnQO: and their nano composite is in the range of

10-20 nm. The electrical resistivity is decreasing with
increasing temperature for all the samples. This
indicates that all the samples show semiconductor like
behavior.

The present work describes the gas-sensing
performance of the nanostructured CeQ>, SnO: and
' Ce0:-5n0: powdq'r towards ethanol, LPG, H>, CO>,
-NH; andCl. It was found that the material exhibits
high selectivity and sensitivity towards 60 ppm LPG at
the operating temperature of 150°C.

Keywords: Ceria, cassiterite, nanocomposite, gas sensors,
PPM.

Introduction

Gas sensors based on metal dioxide and their
nanocomposites have attracted much public attention during
the past decades due to their excellent potential for

applicatioqs In  environmental pollution  remediation,
transportation  industries, personal safety, biology and
medicine'-3, ’

Numcroius efforts have therefore been devoted to improving
the sensing performance of metal oxides. In those effects the
‘ceonstruct of nanohéterostructures is a promising in.gas
.sensing - modificatibn - which  shows supcrior‘ sensin

pgrformance to that of the single component based sensorsg
Since the 20th century, atmospheric pollution has bcer;

proved to be one of most urgent issues. For the sake of
y controlling the exhaust emissions, B scnsom.tor the
* quantitative detection of various toxic and ha}"n\tu] gases
have been widely developed as a result of lht?lr high
response, outstanding selectivity, excellent repeatability and
good stability*°.

So far a variety of gas sensors such as metal oxide
semiconductor-based gas sensors %, solid electrolyte-based
gas sensors'”, electrochemical gas sensors™, carbon-based
éas sensors'>!7, organic gas sensors™® and so on have been
extensively investigated.

Amongst these difterent types of gas sensors, resistance type
metal oxide gas sensors offering low cost. simple
manufacturing approaches and excellent sensitivity to the
great majority of gases have attracted considerable attention
during the past several years'S!°,

SnO: is a special oxide material because it has a low
1 electrical resistance with high optical transparency in the
“visible range. SnO- owing to a wide bandgap is an insulator

in its stoichiometric form. However, due to the high intrinsic

defects, that is oxygen deficient SnO: is an n-type
semiconductor and has many applications. Similarly. CeOs
is reported 10 be a predominantly ionic conductor, exhibits
n-type  conductivity under certain  conditions. Cenum
dioxide is an inexpensive and refativ ely harmless material
that presents several characteristics that could be potentially
advantageous for gas sensing applications. SnO: and CeOs

nanematerials reveal that they are promising matenials t‘m:

optoelectronic devices such as solar cells, cu;\ducti\f lavers

and transistors. ’

In this study, we briefly summarize and highlight the

development of C €02 Sn0: and C ©0:-SnO: based
_hctero_stmcture £3s sensing materials with diverse models,
including semucenductor/semiconductor nano-
heterostructures,

which have been investigated for effective
eme £3s sensing properties through the mncrease
of sensitivity, selectivity and stability. )

- enhancement of

Alsq, We report the synthe
Sensing of CeO:, SnO; and
system and describe the La
nanostructured CeO-, SpO-.
ethanol, LPG, H;, CO,. NK

sis, chamcterization and gas
Ce02-Sn0: novel microwave
s=sensing performance of the
and Ce0:-8n0: powder towards
H: andCl..
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Effect of Sintering Temperature on Structural and ‘
Morphological Properties of Mn-Substituted Lithium Ferrite

Rajendra P._Patil.* Prashant N. Nikam, Sarjerao B. Patil, Ramdas K. Dhokale,

Vijay S. Sawant, and Satish B. Shelke

Manganese-substituted lithium ferrite is synthesized by sol-gel method. The
sample is sintered at different temperatures in air. Their structural and
morphological properties are studied by X-ray diffraction, scanning electron
microscopy, and FT-IR techniques. The X-ray diffraction patterns reveal that all
the samples consist of nanocrystalline single cubic phase structure. The
morphological studies of synthesized nanocrystalline samples are obtained
from the scanning electron microscopy technique. It can be seen that, the
average grain size is increased significantly with increasing the sintering

Lithium ferntes have been  studied
and developed for many years because
of their structural, electrical, and mag-
netic properties that provide better ap-
plications of scientific and technological
interest.!"*"7I Lithium ferrite in the spinel
phase, Lij,Fe,,0,, has a square hystere-
sis loop, high magnetization, and high
Curie temperature. These properties are
useful for technological applications such

temperature. FT-IR studies indicate that the spinel phase formation takes

place at higher sintering temperature.

1. Introduction

Ferrospinels are widely used in many important components
such 2s microwave devices, magnetric devices, transformer
cores, choke coils, high-frequency instruments, data storage,
noise filters, and recording heads, as a ferrofluids and catalytic
activity due to the interesting physicochemical properties.'*!
These properties are dependent on the nature of ions and their
charge distribution among tetrahedral and octahedral sites. The
modifications of the structural and magnetic properties of fer-
rites are due to substitution of different ions and have been stud-
ied by various workers.|+2
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as the development of low-cost materi-
als microwave devices. Many transition
metal cations such as Mn, Cr, Co, and Ti
can be introduced into the lattice of the
magnetic structure, which is useful to vari-
ous applications.|'*2!]

Literature survey shows that there are no reports on effect of
sintering temperature on structural and morphological proper-
ties of manganese-substituted lithium ferrite prepared by sol—
gel method. Sol-gel method is a useful technique as compared
to other methods, due to the better homogeneity, smaller parti-
cle size, and modification of surface area. The sol-gel autocom-
bustion technique is an effective method for the synthesis of
the mixed-metal oxides. In present Investigation, an attempt is

made to prepare manganese-substituted lithium ferrite, by sol-
gel route.

2. Experimental Section
2.1. Synthesis Technique

Polycrystalline sample having the general formula, LiysFe, ,
Mn, 0, was synthesized by sol-gel method as shown in
Figure 1. High-purity AR-grade ferric nitrate, manganese nitrate,
lithium nitrate, and citric acid were used for synthesis. The metal
nitrate solutions were mixed in the required stoichiometric ratios
in minimum quantity of distilled water. The pH of the solution
was maintained between 9 and 9.5 using ammonia solution. The
solution mixture was slowly heated around 373 K with constant
stirring to obtain a fluppy mass. The precursor powder was sin-
tered at 873 and 973 K for 8 h, then mixed with 2% polyvinyl

alcohol as a binder, and uniaxially pressed at a pressure of 8 ton
cm? to form the pellets.

2.2. Characterization Techniques

Thermal analysis of the different

compositions of the unsintered
Mn-substituted lithium ferrite s

ample was carried out from the

© 2020 Wiley-VCH GenbH
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developmenr

1 the distniet of Kolhapur. Maharashira state. India. 1t is placed 353 km
¢z of Koihapur district Gacanbavuda sitwated in the Sahyvadin range of
In the Gaganbavzda has a ven famous historical fort name is Gagangad. Gaganbavada has
histens. this zrea or recion actually belongs 1o Chalukya Empire of Badami. We can sce more
¢ Cizluksa Empire Ga d ron is also witness of Maratha Histony and various political
¢d 10 the Kolhapur Stie So these historical places and sources are more valuable

- adais hilly area place of ihe district. Gaganbavada vets heavy rainfall dwing the
Lok sedsons The advantage of Gaganbavada Taluka has natwral beauny and it has risen up towist place in
“zrashira. Dae 10 1his natural beauiy Gaganbavada Taluka also known as Mini NMahableshvar. Gaganbavada
thresheld of famous Karul Ghar and Bhuibavada Ghat. Perhaps. the only place having two Ghats
sieting at a2 single place but going towards Kharepatan-Rajapur. Sindhudurg Distret. Gaganbavada Taluka is
Tochnarnd o view of socially and cconomically but environmentally rich place in Kolhapur district. here are
nich diversity of Nlora and fauna. In this area various numbers of trees such as Jumun. Tackfruit Cashew. Mango.
BikBerm ete. There are also some baautiful places like Ramling caves. Dams. Mountain and vallexs as well
" Turestry. In short this place has a natural Leauty and great biodiversity but it's remained backward due

»lick of transpont facilities. Hence it should be given a special stats and efforts being directed for its

; on the importance of Gaganbavada Taluka in view of

ad. 1 is Taluka Pla

-welopmient. The present research paper is to focus
<0+is and ecotourism,

Objective of the study:

eFjectine of the present study is 1o introduce the followin
¢ Tostudy of various Nora and fauna.

To emphasis on wild animals. birds, ete.

¢ impontance of Gaganbay ada Taluka:

* loatention on climate. crops. lands. etc.
* Tofocus of rivers and forest.
Hypothesis:
rrretionin
Eatinerity
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GREEN SYNTHESIS AND CHARACTERIZATION OF FE AND AG CORE-SHELL BIMETALLIC
NANOPARTICLES WITH THE HELP OF LAUNEA PROCUMBENS

S.K.Mengane and A.D. Kamble’

Department of Botany, M.H.Shinde Mahavidyalaya, Tisangi, Kolhapur 416226
Department of Chemistry, Shri Yashwantrao Patil Science College, Solankur, 416212

ABSTRACT

Core shell bimetallic ferrous and silver bimetallic nanoparticles were
synthesized using aqueous leaf extract of Launea procumbens. Initially, Fe
nanoparticles were obtained by using plant extract, with FeSO, as precursor
salt, and thereafter AgNO, was added for the formation of shell on it without the
help of plant extract. The Fe-Ag NPs thus prepared were characterized by UV-
visible Spectroscopy, Transmission Electron Microscopy (TEM) and Fourier
Transform Infrared (FT-IR) Spectroscopy.

Key words: core shell bimetallic nanoparticles, Launea procumbens, leaf

extract, characterization

Introduction:

Nanoparticles (NPs) are the particle
with the size ranging from 1-100 nm * Atthe
beginning, the scientists focused on the
synthesis and application of NPs prepared by
using a single metal (monometallic
nanoparticles). Thereafter they successfully
designed hybrid NPs comprising of two metals,
popularly known as bimetallic NPs. Bimetallic
NPs are generally categorized as core-shell,
hetero-structure, inter-metallic or alloyed
nanostructures (Nair et. al., 2007; Yang et. al.,
2014: Sun et. al., 2000). The core shell
bimetallic NP, composed of two different metal
elements is a combination of core (inner
material) and a shell (outer layer material) as
per the opinion of Pelton et. al., (2008). Such
nanostructures are of special in the fields of
optics, magnetism, electronics, catalysis,
anticorrosion etc. (Connell et. al., 2000)

Ferrous-Silver nanoparticles (Fe-Ag
NPs) are used in fields of medicine,
pharmaceuticals, and electronics (Mittal et. al.,
2013), decontamination of ground water,
catalysis (Muradova et. al., 2016), photo-
thermal cancer therapy (Jeon et. al., 2013).

However very little information is available on
the bio-synthesis of core shell nanoparticles
using plants extracts.

Launea procumbens (Family
Asteraceae) is a leafy wild medicinally
important vegetable. The leaf extractof this
plant containing aldehyde and ketone
compounds (alkaloids, flavonoids and
phenols), which could be used as reducing
and stabilizing agents.

Presentinvestigation deals with in-situ
synthesis of Fe-Ag core shell NPs using
Launea procumbens aqueous leaf extract,
which has not been yet reported. In order to
confirm the nature of bimetallic NPs, its
characterization was undertaken using the
tools, such as transmission electron
microscopy (TEM), UV-vis spectroscopy,
Fourier transform infrared spectroscopy (FT-
IR).

Material and methods:

The leaves of Launea procumbens
were collected from and around Kolhapur
(Maharashtra, India) city, brought to the
laboratory, washed using tap water and shade
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Flexible and disposable gold nanoparticles-N-doped
carbon-modified electrochemical sensor for
simultaneous detection of dopamine and uric acid

Aniruddha 8 Patil . Chuanbao Zheng. Liyun Ma Ronghui Wu Sharwai K Mengase ifan Zhang
Xiaotian L. Zhaohui Meng, Wenli Zhang, Zijre Xu, Caifeng Chen, Jiani Huang. Xiang Yang L

Affiliauons
PMID: 33086215 DOI: 10 1088/1361-6528/abc 388

Abstract

Catalytic and electrocatalytic applications of supported metal nanoparticles are hindered due to an
aggregation of metal nanoparticles and catalytic leaching under harsh operations Hence, stable and

leaching free catalysts wath high surface area are extremely desirable but also challenging. Here we

report a gold nanoparticles-hosted mesoporous nitrogen doped carbon matnix. which 1s prepared
using bovine serum albumin (8SA) through calaination BSA plays three roles n this process as a
reducing agent capping agent and carbon precursor, hence the protocol exhibits economic and
sustainable Gold nanoparticles at N-doped BSA carbon (AUNPS@NBSAC)-modified three-electrode

strip-based flexible sensor system has been developed, which displayed effective, sensitive and

selective for ssimultaneous detection of uric acid (UA) and dopamine (DA). The AUNPS@NBSAC-
modified sensor showed an excellent response toward DA with a linear résponse throughout the

concentration range from 110 50 pM and a detection limit of 005 pM. 1t also exhibited an excellent
response toward UA with 3 wide detection range from 5 to 200 uM as well
uM. The findings suggest that the AUNPS@NBSAC nanoh
be considered as potential el

as a detection limit of 0.1
ybnd reveals promising

apphcations and can
lectrode matenals for development of electrochemic

al biosensors.
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Abstract The d—i_s;awcry of grcc:fﬁnn&pﬁrliclcs ((ViN) has fascinated scientific

community and has significantly improved in recent years. GN exhibited
appealing applications in various ficlds such as catalysis, energy
harvesting, and clectrocatalysis. The performance of nanoparticles is
interrelated with their singular features, which mainly relied on size
and shape. In-depth knowledge of synthetic materials engineering and
assembly dynamic is highly beneficial for discovering new protocols
for the fabrication of nanoparticles with tunable properties. This
chapter is focused on the different synthetic techniques reported for
the synthesis of GNs, which mainly cover monometallic nanoparticles,
bimetallic nanoparticles, and metal oxide nanoparticles.  Different
synthesis techniques that demonstrated for the desired performance or
performance enhancement of nanomaterials have been discussed in a
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DESIGNING AND Bl1OLOGICAL PREDICTION STUDY OF SOME 4-PHENYL-6
(SUBSTITUTED-PHENYL 135 TRIAZIN-2-YLAMIN E/-OL/-THIOL
DERIVATIVES AS POTENT PHOSPHODIESTERASE 11 INHIBITOR,

UBIQUINOL-CYTOCHROME-C REDUCTASE INHIBITOR AND PTERINDE
AMINASE INHIBITOR

Sevits R Dhongade®’, Sandeep A. Kenawade® Amar C. Bhosale®

2Research Laboratory in Heterocyelic Chemisiry.,

Devchand Ce Arjummagar. Maharashra(India)
isamgiMahovidvalava, Tisangi. Maharashira(India)

E-mail-savitadesai2(10 g gmail.com

ABSTRACT

A ssmias of Zpheml6  (substimed-pheny]):-[1.3.5]riazin-2-viamine/-ol/-thiol[4(a-1)]
darnzmnvas heve basn symthasizad by one pot multicomponent reaction between aromatic ester
ar and. orea guemidine hydrochloride thioursa. and banzonitrile by exposing to microwaves at
L0®, micromeve powaT (280 Wi The accomplishment of the reaction was checked by TLC. Is
sTucmre wes sfucidmad by H-NMR and the SC-NMR spectra. In addition. biological
pradicmion stody of some [13.3miezin-2-yvlamine -ol/-thiol[4(a-1)] derivative having good
acTh T Rzamst Phosphodiesierass 11 inhibitor. Ubiquinol-cytochrome-c reductase inhibitor

KEYWORDS
Omepor maiticomponent reaction. microwave, TLC, "H-NMR and the '>C-NMR spectra.

INTRODUCTION

'!r'.z_:mf e sn-membered heterocyelic compounds with three carbon and three nitrogen
moms. The Sree isomers namely. 1.2 3-rriszine. 1.2 4-triazine. and 1.3.5-triazine. The 1.3.5-
TErmes we e ;v*;:a;c-m and most widely studied of the isomeric forms™". Given that
15 S-marms s 20T wmicel molecnle. compounds of this nvpe are frequently referred as s-
Tiermes. In 1893 \:_7 actidenth synthesizad 1.3_3-Triazine from v drogen cva:;ide and etheral
\\B.nn“\x::ak'c with v drogen chionide in ethanol. The corseq{)enti;] salt was treated with
hese snd &isuliad 10 ghve 1 3 Samiszine.

}‘m most commonh wsad mizzine derivanives are cvanuric acid and melamine. Cyvanuric acid
hes haon ntgrmji 1 nzturelhy occur in narure in soil humus”. Marketable ap{alications of
oanEnic a3 embrace sizbilizers of swimming pool disinfectants. industrial cleaners,
bowsehold bizach. dishwasher detergents, and general senitizers.
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EFFICACY OF SOME PLANT EXTRACTS ON SPORE GERMINATION OF
PHAKOPSORA PACHYRIHZI SYDOW
Pawar Dhanaji
Department of Botany
M. H. Shinde Mahavidyalaya, Tisangi Tal- Gaganbavada Dist- Kolhapur 416 206 (M. S) India.
ABSTRACT
Traditionally plant extracts were applied for the control of diseases caused by
microorganisms. Hence, the present investigation deals with aqueous plant extracts of ten plants
which were screened for their fungitoxicity against Phakopsora pachyrhizi. Inhibition of spore
germination and germ tube length of Phakopsora pachyrhizi was tested. Propiconazole 0.1%
used as a standard check was found better retardants for spore germination and germ tube length.
Extracts of Nerium oleander L and Lantana camara L at 1 to 12 hr incubation period were
highly effective in reducing the spore germination and germ tube length. Among the treatments
Parthenium hysteropehorus L leaf extract exhibited less inhibitory effect against Phakopsora
pachyrhizi. All the leaf extracts of ten plants showed better inhibitory effect on spore
germination and germ tube length over control (Distilled Water).
KEYWORDS: Phakopsora pachyrhizi, Plant extracts, Fungitoxicity, Propiconazole,
Spore germination.
INTRODUCTION
Rust of soybean caused by Phakopsora pachyrhizi sydow is an important disease causing
considerable loss in grain yield. Microbial diseases of plants reduce the yield or the survival
capability resulting in death. To avoid the loss of crop plants, several chemical preparations were
used to control the disease caused by microorganisms. Control of plant diseases by chemicals
cause environmental pollution and it is hazardous both for plants and animals. In such a
situation, several higher plants have shown success in plant disease control due to presence of
typical alkaloids, polyphenols, aminoacids and other antifungal substances. (Ashrafuzzaman and
Hossain 1992, Hossain and Ashrafuzzaman 1994). Patil in the year 1996 evaluated several
fungicides against the soybean disease. He reported that Hexaconazole (Contaf) at 0.05 % (1 ml
per liter of water), Propiconazole (Tilt) at 0.05 % and Triadimefon (Bayleton) at 0.05 % (1 gram

per liter of water) were the most effective fungicides against the disease. The seed leachates
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