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Optical properties of Cobalt Ferrite Thin Films Prepared by
Spray Pyrolysis method

Dr. Gajanan L. Jadhav
Department of Physics, SSESA’S Science College Congress Nagar, Nagpur.
Email: gajujadhavi23@gmail.com

ABSTRACT
Magnesium doped Cobalt ferrite thin films (Co; Mg:Fe,O4 for 0.0 < x < 1.0) were grown using spray pyrolysis
method. The grown thin films were annealed at 500°C for 4 h and fusther used for the investigation of these thin
films were done and their structural, optical properties are studied. The structural characterizations with the help
of the X-ray diffraction pattern of the prepared samples shown the formation of single-phase cubic spinel structure
of the films. The band gap of the films was measured by UV-VIS spectrophotometer. It is observed that, the
energy band gap decreases from 2.83 eV to 2.37 eV as increase in magnesium substitution. The
Photoluminescence study showed the characteristic near-band-edge emission of presently investigated films
samples at around 710 nm. The contact angle measurements revealed the hydrophilic nature of all the thin films

under investigation.
Keywords: X-ray diffraction, Thin Films, ferrite material, spray pyrolysis, spectrophotometer.

1. INTRODUCTION

Among all the metal oxides, the ferrites with iron oxide and metal oxide as their main
components are of considerable interest to the scientist and technologist owing to their combined
electrical and magnetic properties [1]. Ferrites are grouped info three classes namely spinel ferrite,
garnets and hexagonal ferrites depending on their crystal structure. Among these types of ferrites, spinel
type ferntes are unique class of ferrites having potential applications in various fields [2, 3]. Spinel
ferrites with general formula MFe;O4 (where M can any of the divalent metallic ions) possess two
interstitial sites namely tetrahedral (A) and octahedral [B] site. Spinel ferrite possess the remarkable
properties like high electrical resistivity, low eddy current, low dielectric losses, high saturation
magnetizations etc. [4]. The important electrical and magnetic properties of spinel ferrites are depends
on their composition, distributions of cations over available sites and microstructure, which in furn are
sensitive to the preparation techniques and preparative parameters [5]. Because of the remarkable
properties, spinel ferrites have the applications in the field of magnetic data storage, gas sensors, high
frequency devices etc. Recently, nanosized spinel ferrites have been of much importance from
application point of view. The smaller size (nanometer dimension) and high surface to volume ratio of
the nanocrystalline spinel ferrite makes them useful in medical, environmental, water purification etc.
field [6, 7].

In this research article, Magnesium substituted cobalt ferrite thin films have been deposited and
grown onto glass substrates by spray pyrolysis technique with an aim to investigate their optical,
photoluminescence, surface wettability properties. The as deposited thin films were annealed at 500°C
for 4 h in an ambient atmosphere and further characterized by X-ray diffraction (XRD), UV-VIS
spectrophotometer, photoluminescence (PL), contact angle measurements, etc. properties was studied
and the results are presented in this work

2. MATERIALS AND METHODS

Magnesium substituted cobalt ferrite thin films with chemical formula Co1xMgzFe>O4 (Where
x =0.0to 1.0, in step of 0.2) were grown on cleaned glass substrates using the low-cost spray pyrolysis
method. The basic principle of spray pyrolysis technique is that, when droplets of spray solution through
spray gun with moderate pressure reach to the hot substrate, due to the pyrolytic decomposition of

130
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AN ADVANCE TOOL FOE QUALITATIVE ANALYSIS OF HEAVY
METAL IN THIN LAYER CHROMATOGEAPHY

Sarang 5. Dhote

Assistant Professor, Department of Chemistry, 5.5.E.5. Amravati's Science College,
Nagpur India

ABSTRACT

TLC 15 the most conventent analytical procedure for the study of the separation of multi-component
systems. Here we infroduce a simple and quick analyhical software that 1= 55-831(Super-Saragraphy
831} whuch 15 useful for gualitatrve analysis of toxic metal 1ons from various samples. This software
was copyrighted in the year 2018 m India. By using thus software research scholars were getiing
results by smmply uploading an 1mage of 3 developed chromatographie plate m $5-831. The zenerated
report gives informaton regarding the name of the metal and themr Brvahies.

Keywords- TLC, §5-831, Heavw Metal, Software, Image, Analvrical
1. INTRODUCTION

Low-cost Thin layer chromatography 1= found to be a supenor analyhcal method for both qualitative
and quantitative analvsis. Many chromatopraphic expenments are carmed out at the undergraduate
level for the study of separstion of components from multi-components systems. Vanous
fundamentals of TLC such as B, H- bonding and polanty well explamed for the students by the seness
of simple laboratory experiments |, separation of pigments form ink *, from beverages °, separation of
caffeine from beverages * and recent reversed-phase TLC was also explained in °. Varous
developments were carried out in TLC in terms of quantitative analysis, like rTLC © and qTLC ™.

The main howtation of this TLC iz the maxmum time requived for the anabysis and as soon as the
number of the sample mereazes the requrement of tme for analysis also mereases. Hence mpid
qualitative analytical tool 15 required for the development of TLC in the modern era. Here we present
2 simple and user-fnendly software that makes students quahtatively analyze the components they are
studving. This program 15 developed to work wath 1mages of developed chromatograms obtained by
simple equipment like a mobile phone. In this aricle, we camied out a separstion of heavy metal 1ons
using sthea gel-g adsorbent. While the tool's capabilines are illustrated in thas separation analysis, the
analviical approach 1= general and can be extended to a wide vanety of other TLC experniments=.

1. EXPERIMENTAL PEOCEDTUEE
2.1 Materials:

Ethanol, Acetic acid (99.8%), varous salts of some toxic metals were obtained from Loba Chemacals
and Silica Gel-G was obtamed from Merck India

1.2, Test Solution:

TLC was performed using a standard aqueons solution (1%) of the chlonde, mitrate or sulfate zalts of
the metal 10ms.
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METAL IN THIN LAYER CHROMATOGEAPHY

Sarang 5. Dhote

Assistant Professor, Department of Chemistry, S.5.E.5. Amravati's Science College,
Nagpur India

ABSTRACT

TLC 15 the most convenlent analytical procedure for the study of the separation of multi-component
systems. Here we infroduce a sumple and quick analviical softerare that 15 55-831(Super-Saragraphy
831} whuch 15 wseful for qualitatrve analysis of toxic metal 1ons from various samples. This software
was copyrighted in the year 2018 m Indiz. By using thus software research scholars were getting
results by smmply uploading an 1mmage of a developed chromatographuc plate m 55-331. The zenerated
report gives information regarding the name of the metal and their Brvales.

Eeywords- TLC, 55-831, Heavy Metal, Software, Image, Analviical
1. INTRODUCTION

Low-cost Thin layer chromatography 15 found to be a supenor analyhcal method for both qualitative
and quantitative amalvsis. Many chromatographic expenments are cammed out at the undergraduate
level for the stdy of separstion of components from mult-components systems. Vanous
fundamentals of TLC such as By, H- bonding and polanty well explamed for the students by the senes
of simple laboratery experiments |, separation of pigments form ink *, from beverages *, separation of
caffeine from beverages * and recent reversed-phase TLC was also explained in °. Varous
developments were carried out in TLC in terms of quantitative analysis, like rTLC ® and qTLC .

The main hmwtation of this TLC is the maxmum time required for the analysis and as soon as the
number of the sample mereaszes the requrement of time for analysis also mereases. Hence rapd
qualitative analytical tool 15 required for the development of TLC in the modern era. Here we present
a simple and user-fnendly software that makes students qualitatively analyze the components they are
studving. This program 1= developed to work with 1mages of developed chromatoprames obtained by
simple equipment like a mobile phone. In this article, we camied out a separation of heavy metal 1ons
using sthea gel-g adsorbent. While the tool's capabilines are illustrated in thas separation analysis, the
analytical approach 15 general and can be extended fo a wide vanety of other TLC experniments.

1. EXPERIMENTAL PROCEDURE

1.1. Materials:

Ethanel, Acetic acid (%9_3%), vartous salts of some toxic metals were obtained from Loba Chemicals
and Silica Gel-¢ was obtained from Marck India

1.2, Test Soluton:

TLC was performed using a standard aqueous solution (1%0) of the chlonde, mitrate or sulfate zalts of
the metal 1ons.
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Dict has a significant effect on your blood sugar levels, Figuring out what to cat and avoi
when person have diabetes can be a ligtle confusing. It is crucial to understand the cﬂ'cctn:
cvery ft?od and drink that person consume on his blood sugar levels if the person has dinﬁelw
The main goal of the diabetes diet should he maintaining healthy blood sugar levels. There an
.sevcf'al foods that are known to regulate blood sugar levels Millet is a whole grain. It
considered a good carb, so it's casily digestible. And since it is also gluen-free, it is a grt:s
alternative for people living with celiac disease or gluten sensitivity, Millet is lower on the
glycemic index (GI) than many other grains. Additionally, millet has a high nutritional value
That means it raises blood sugar slowly and gradually instead of in quick spikes. High-fiber
low-GI foods keep blood sugar sicady, lower cholesierol, and help weight loss, All of thest
things are helpful for people with diabetes.Fiber and good carbs are also found in it and it takes
ume to digest due to the presence of insoluble fiber. So, thesugar level in the blood does no
increase instantly. Diabetes patients must include millet in the diet to control sugar. For this, :
person can cat millet bread, millet khichdi in breakfasi, in lunch or in a dinner. As a result
wgar enters the bloodstream slowly, lessening the risk of a blood sugar spike. People living
vith disbetes also need to be famitiar with the glycemic index and know the GI value of the
pods they cat. The key to blood sugar management is eating a healthy diet. This doesn't only
iy to people living with diabetes, but to everyone.
eywords: Millets. diabetes mellitus, glycemic index
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DISTRIBUTION OF LEECH FAUNAL DIVERSITY IN FRESHWATER
WETLANDS AND TERRESTRIALECOSYSTEM OF SEMADOH REGION

Shital S.Deshmukh & Chanchal R.Deshmukh

Department of Zoology, Science college, Pauni
Department of Zoology, Taywade College Koradi 441 111
drshitaldeshmukh@gmail.com

Abstract

Leeches (Hirudinea) constitute a relatively small monophyletic group of highly specialized
annelids and play important roles as invertebrate predators in freshwater, while others are infamous
for their ectoparasitic bloodsucking. They are globally distributed on all continents with one-half of
all continental species, known for their local endemism. Leeches are hermaphroditic annelids with
totally reduced chetae and parapodia which are dominant in other classes of Phylum. Leeches has
unpaired male and female genital pores in the region of clitellum which is glandular region in the
body of leech. Leech has anterior and posterior sucker from which the anterior sucker is used for
attachment and useful in blood sucking while the posterior sucker is only for the attachment to host
body. The body of leech is annulated in appearance, cach annulus or somite is superficially divided
into usually three to five sub annuli or segments sometimes these annuli may reach to ten in number.
Most of the leeches are sanguivorous on vertebrates or invertebrates others are predatory mainly and
very few are scavengers in their mode of feeding. Following species collected from Semadoh region
of Melghat. Herpobdelloidea lateroculata, Hirudo(Asiaticobdella )Birmanica, Poecilobdella manillensis,
Poccilobdella granulosa, Poecilobdella viridis, Placobdella emydaei. It has been seen that due to

vegetation and temperature, number of wetland leech species and population density of them varies.

Keyword: Leeches, Diversity,Species , Distribution
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Cloud Cryvptography: Countering data protection and data security in cloud

Amruta J.Thakur Prof. R. K. Jugele
Department of Computer Department of Computer
Science,Science College, Science,ScienceCollege,
Nagpur-440010 Nagpur-4400110
amrutajthakur@ gmail.com ro_jugele@yahoo.com

Abstract: Cloud computing has become the ideal way to deliver enterpnise applications and the preferred solution
for companies extending their infrastructure or launching new mnovations. Data security 15 the most important
aspects in cloud platform. Many researchers have addressed this issue by Cryptography with different encervption
schemes that provides secure data sharmg without delaying data transmission on cloud Modemn eryptography
concerns itself with Confidentiality. Integrity, Non-repudiation and Authentication Ensured clond data protection 15
an muportant part of the cloud computing environment because customers often store sensitive information with
cloud storage services but they are nmot secure services. So it remains a challenge to exchange data in a safe way
while storing data from an unconfident cloud. This paper addresses the fundamentals of cloud cryptography that 15
the encryption of data stored in the cloud which adds a strong laver of protection and aveids a data breach, hacked or
malware. The paper concludes by wging finther study into the proposed eryptography alzorithms to keep a balance
between security and efficiency to reduce cybercrimes.

Keywords: Cryptography. cloud computing, encryption, decryption, data secunty, data transmission, cvbercnmes

Introduction:

Cloud computing is the delivery of computing Data ends up being stolen; cybereriminals fail to read
services including  servers, storage. databases, the content of the encrypted files. Many experts
networking, software, analytics, and intellizence over regard emcryplion as a 5"_"-“9'55'5{:“1 and effective
the Internet (“the cloud”) to offer faster innovation, approach to robust data secunty [1].

flexible resowrces, and economues of scale. Most
cloud computing services fall imte fowr broad
categories: mfrastructure as a service (laa%), platform
as a service (PaaS), server less and software as a Your data should always be protected, which means

PRRSRRRE PR DR U U I | B . I, DI |

Countering data protection and data zecurity in
cloud by ervptography
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Eole of cryvptography in cvber security

Amruta J Thalar Prof. B N. Jugele
Drepartment of Computer Science, Department of Compuoter Science,
Sciemce College, Science College,
Nagpur-440010 Nagpor-44H 10
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Abstract:

The carimil worhl i res by iockeolegy 8 Sctwark Conbostieas, i i orociEl w0 ios abal cyber secarity s and Baw
elfeetively it s nesd b real life seemario. Cryplography is ooe of the oldest and miost w5686y wal el Tor asfepuardiog IT
aneets. Cyher antsrks wré inireising dey by day, prevestion of dela Teom peiting ihel s e oday’s neal. Cybier soruriny
s pne of dhe remadics o allsdaie cyberorimes [1], I8 dabaed is oryplography shich mppon and prevides powerfal
design algarithais, dphens dnd sty ieisiio. isl asually Eiolved codily ssad kiep oiimiuiny ssd coilome’ diks
pratecied, Basically 1he ainis & redoce e fisk ol oyber sttacks sed proec sgaing ihe inaularical coplostation of
sy ueins, setwarks s pechnoligic. Medern cryplographie echnigues sigailicandy ineorparane sad cantribuie laward
teiday's scedleraied cyber socerily necde This literalnre includes oypes off exber alacks, crypiography stacks and i
preventive messares Finally i b coscludod that if erpanicatess deploy eryplography as ose of the means of cyber

serwrity, the ayslond will b mwire socur] 18]

Eeywords: Cyber attacks, cyber sequmity, crypingraphy, cybencrime, Threars

1) Introduction

With the growth in mfemest users, the growth @
cvber-crmas can also be seen Cvher-cmime can
be dome primarily by utlizing the techoigoe of
hackinz. Hacking & the method in which the
crmipals gef access o the wiOm's system
without their knowlsdze All the persons wio
mse infernef and especially those maks monsy
mansycions through indernet be areful with the
cvber muinals, [7]Cryptosraphy is essential o
many madels of cyber secursy. Crvpiography
applies alzomthms fo shufle the bit that
represent data in such a way that only amhenzad
wsers can unshuffle them w obfam the onginal
dafa Crvptogmaphic alzoioms wse mathematncs
to achieve effective shmfling.

The Cryptography is an art of hidinz data or
mforration fom mawtorized users. This paper
focpses on Blowfish symmefric encryption
Blowfich sapports secure usar authenfication for
remote access and wsed by many popular
procucts that discussed in this paper.

I) Cryptography attacks

A opiographic amack iz a metod used by
hackers to targei oyptogaphic sphiions liks
ciphertext. enayprion kevs, =ic. These amacks
m o remieve the plaintext fom the ciphertest
o decode the encrypied data. Hackers may
att=mpt to bypass the security of o arypineraphic
gystem by discoverme weakmesses and flaws in
aypiozmaphy  techmigues,  erypiographic
preiocol,  encryphon . alpomthms, or  key
mamagement smaegy[8].

Passive attacks:

Paszive cypiography atacks imiend to obtan
unagthorized  access [0 sensitive data o
informatien by imerceping or eavesdropping on
penerdl commumcation In ihis simaton, the
data and the communication remwin imact and
are not tampered with. The aftacker only ains
aooess fo the dam[15].

Active attacls: Cn the other hand, actwe
cryplosTaphy amacks iowalve some kind of
modification of the data or communication In
thiz case, the adacksr pof only gains acoess (o
tha data it also mpers with it
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$N0OTS were 20ie [0 produce LUUR roots in tesied TBA CoNCentrabons. AMOong al selected rce LM/ 4,
&-0+0.1 mg/l BAP is most successiul for callus induction while 2.0 mg/l BAR+0.1 mg/) IAA and 0.5mg/|
MAA mast effective for shoot regeneration and 2 0 mg\! 1BA for root induction respectively.

Keywords: Orought tolerance, Oryza SOt , in —witro selection, colius induction, obiotic stress
Study of Sewage Water Produced By Hospital in Sewage Treatment Plant

Shubbangl I Kapse , Sefurya Mishes , Dikshs Gedam.
'Department of Chemisiry, Shri Shivaji Scence College Nagpur (M S), india
Kenephd2017 @pmad com, dikshagedam2000@gmall.com.

ABSTRALT
Sampling of Inlet and outet of Sewage treatment plant from Matru Seva Sangh hospital, Mahal,
RAGPUR Waste water trestment s 3 process used to remove contaminants from waste water or sewage

n

=ZQ@®@

Mational Symposium on “Functional Materisls for Sustainable Development™
During 10-12 Oct, 2022
Ovganired by
NASI, Magpur Chapter in assoclation with RTM Nagpur University, Nagpur

and convert it into an etfiuent that can be returmned 1o the water cycle with acceptable Impact on the
emvironmant, or reusad for vanous purposes (called watsr reclamation). Poliutants in wastewater are
removed, converied or broken down during (he Lreatmen! process s obyective © 1o produce an
environmentalty-safe fluid waste stream {or trested effluent) and 3 solid waste (or reated sludge)
suitable for disposal of reuse (usually 2 larm fertifzer | The samplings of the sewage waste fram
haspitals have been done in Different tmes of the day to have an average data of the measured
Parameters. The average values of pH, Turtscity, Andity, Chionde, Residual Chiorine, Hardness, Total
Solid, BOD,COD, DO, Alalinity, Total won Content, Total dissolved soiid, Total coliform, Faecal coliform,
Zinc Content, Potasuium, Copper, Magnesium, Nickad, Chromium, Lead, Caloium, Aluminum and Sdicon
are found out. From abowe observabion and results we concluded that the STP of Matru Seva Sangh
haspital works properly all parametsr results under standard range, so we will use this treated water for
gardening, agriculture, cleaning of surface

Key words: Waste water, B.O D, Primary treatment

A Review Articls: Environmental imsart of Air Polktion Manasament Paliciss
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