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To,
Dr hendrn Pandurang Patil,
. H. Shinde Mahavidyalaya, Tisangi,
Tal.-Gaganbavada, Dist.- Kolhapur.
Sub: Your project entitled, “Design and Preparation of Titania loaded Magnentic

Mixed-Metal Oxide Based Core-Shell nanostructure for environmental Cleaning”
Ref : Our Office Circular No : SU / C.&U.D. Section/ UGK/ 144, dt. 23/5/2019.

Sir / Madam,

With reference to your application for financial assistance for scheme under Research
Initiation Scheme-2019-2020, 1 am directed to inform you that the research project entitled
“Design and Preparation of Titania loaded Magnentic Mixed-Metal Oxide Based Core-Shell
nanostructure for environmental Cleaning” has been accepted for the financial support under
the scheme for the period of two years. The total grant for the projects will be 2.115000/- . The

first installment (i.e.advance) of ¥.90000/-.

The Details of the funds sanctioned. :

' Amount sanctioned in Rs. Grant released
S Item 5 1 as First
No 15t Year 2rd Year Tota installment
A) |Recurting
1) Books and Journals %.0/- %.0/- %.0/- X.0/-
2) Hiring Services %.10000/- | ¥.10000/- %.20000/- Z.10000/-
3) Field Work and Travel %.0/- 2.0/- %.0/- %.0/-
4) Chemical and Glassware %.10000/- | ¥.10000/- %.20000/- %.10000/-
5) Contingency 2.5000/- | 2.5000/-| ¥.10000/- Z.5000/-
B -
: *Equipment . 65000/- %0./-| X.65000/- %.65000/-
Total %.90000/- | ¥.25000/- | . 115000/- <.90000/-
* Name of the Equipment Equipment :Muffle Furnace, Magnetic Stirer with Temperature }
controller.
. *ok
Thanking you,
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ji University, Kolhapur

A. H. Shinde Mahavidyalaya, Tisangi,
- Kolhapur.
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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

1. Introduction

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

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

investigated by x-ray diffraction (XRD), thermogravimetric, and differential esting structural. electncal, 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 able with chermical composition. method of

tracer technique. The XRD plot of the powder samples sintered at different
temperature shows increase in the peak intensity values with respect to

prrp:ralmn sintenng trmprramre sinter-
ing tme, etc.!'! and also, all above applica-
tons of ferntes were depending upon the

temperature of sintering thereby showing an increasing crystallinity of the nature, oxidation state and distnbution of
samples with an increasing sintering temperature. FT-IR spectra for sample metal 1ons 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
range of 11-15 nm, and depends on the sintering temperature and sintering

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

researchers, ™
time. The saturation magnetization increased from 23.45 to 45.67 emu g~ Earlier researchers ferrites prepared bv a
and coercivity increases from 327.27 to 1097.03 Oe with an increase in cerarmic method and these method mmvolve
particle size. 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
% P Patl bigger and non-uniform in s1ze. Theee non-uniform parncles on
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compacting, result in the formation of voids and subsequently
the low density ferrites. In order to overcome these dificulties,
wet chemical methods viz.. co-preapitation, atrate gel_ and com-
bustion etc. have been used for production homogeneous, fine
and reproducible ferntes.*'*l In our previous work %% this
method was employed to obtain improved powder characteris-
tics, better homogeneity and narrow particle size distnbution,
thereby influencing structural. electrical and magnetic properties
of spinel ferrites.

Recently, we have developed new polyol method 1o 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 woerk. Polvel
method is one of promising methods. which furmish homoge-
neous. ultrafine particles in narrow size distmbution and also
it require low calanation temperature Literature survey shows
that there are no reports on effect of sintering tempe
structural and magnetic properties of the nanocrvstalline
fernte prepared by polvol method. Nickel fernite is 3 soft mag-
nentc matenal, which has versanle applications due to its tvpical

© 2000 Wiley VO G
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Abstract
Ceria, Cassiterite and Ceria-Cassiterite
nanocomposites are studied as potential candidates for
gas sensors. The particles of CeQ; core and SnQ: shell
nanacomposite were prepared by microwave method.
X-rav diffraction and  transmission  electron
" microscopy were ysed to characterize the CeO3, SnQ:
-and CeQx Sn0: 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 CeO: shell on the surface of SnQ:
particles was about 7 nm. The particle size of the CeO:

and SnQ: 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 Ce(: SnO: and
' Ce0:-Sn0: powder towards ethanol, LPG, H, CO»,
-NH; andCls. It was found that the material exhibits
high selecrivity and sensitivity towards 60 ppm LPG at
the operating temperature of 150°C.

K?rom: 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
applications in envin:'nnmenlal pollution  remediation,

transportatio, 1 i
mcdizfne”." industries, personal safety, biology and

Numerous efforts have therefore been devoted 1o 1
the sensing performance of metal oxides. In lhoseo e"!!f?‘.:v:;E
“eonstruct of nanohéterostructures is g promising in as
.sensing  modificatidn  which  shows superior sen.sﬁm
performance to that of the single component based scnsorsg
Since the 20th century, atmospheric pollution has been

Y enhancement of

proved to be one of most urgent 1ssues. For the sake of
ycontrolling the exhaust emussions, pas sensors for the
" quantitative detection of various toxic and h;L_rmful gases
have been widely developed as a result of their high
response, outstanding selectivaty, excellent repeatability and
good stabiliny® .

So fur a variety of gas sensors such as metal oxide
semiconductor-based gas sensors =7, solid electrolyte-based
gas sensors', electrochemical gas sensors™, carbon-based
gas sensors'~ 7 organic gas sensors™® and so on have been
extensively investigated.

Amongst these different types of gas sensors, resistance type
metal oxide gas sensors offening low cost. sumple
manufacturing approaches and excellent sensitivity to the
great majonty of gases have auracted considerable artention
during the past several years''%,

SnO: is a special oxide material because it has a low
1electrical 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 1s oxygen deficient SnO- is an n-type
Tscmjcondlwmr and has many applications. Similarly, C ;20:
15 reported to be a predominantly ionic conductor. exhibits
n-type conductivity  under certain condittions.  Cenum
dioxide is an inexpensive and refatively harmless matenal
that presents several characteristies that could be potentially
advantageous for pas sensing applications. SnO: and CeO-
nanomatenials reveal that they are pronusing matenals !‘o;

optoelect_rumc devices such as solar cells, conductive lavers
and transistors. )

In this study., we briefly summarize and highlight the
development of CeO:, SnO: and CeO:-SnO: based
hctemlstrucmrr £is sensing matenals with d;\'crsc-nk‘dc['i
ncluding semicenductor’ semiconductor n.mo-
heterostructures, which ha}'e been investigated tor eﬂ‘tﬂi\i

£4S sensing properties through the increase
a = b
of sensitivity, selectivity and stability.

Also, we report the synthesi
g : he sy 2818, charctenzation
:::lsrmnf .ot [ & ..-{:);, Sn0: and Ce02-8n0; novel microwave
uudcl:‘:l&duu»:;f“: the gas<sensing performance of the
nanoes CeQ), SnU:deCO~G -
ethanol, LPG. H:. CO:. NH; andCl,. FE—

and gas
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Declaration of Result

It is hereby declared that the thesis entitled,

THE NOVELS OF THEA ASTLEY : A STUDY IN
POSTCOLONIAL CONSCIOUSNESS
Submitted by Shri. Kumbhar Prakash Ganpat in English under the Faculty of
Humanities is accepted by the University authorities for the award of the Degree of

Doctor of Philosophy in English under the Faculty of Humanities on 03/11/2021.
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No. SU/PG/EXAM/Ph.D./ 321/ 7351 1/c. Director
Board of Examinations & Evaluation

Date: 15 NOY 2021

To,
1. Shri. Kumbhar Prakash Ganpat
Plot No. 197, Rajopadhenagar, Kolhapur (M. H. Shinde Mahavidyalaya, Tisangi )

2. Guide: Dr. Pratap B. Patil

Shiv-Shahu Mahavidyalay, Sarud Dist. Kolhapur
3. The Director, Barr. Balasaheb Khardekar Knowledge Resource Center, Shivaji University.
Kolhapur.

4, The Head, Dept. of English, Shivaji University, Kolhapur
5. Statement of Marks / Certificate Unit.

6. Convocation Unit.

7. Statistics Section.
8. Copy to UGC Notification File.



