. NAAC Reaccredited: Grade ‘B’ (CGPA2.55)
Dnyansadhana Shikshan Prasarak Mandal, Nivade Sanchalit

M. H. Shinde Mahavidyalaya, Tisangi
Tal- Gaganbavda, Dist- Kolhapur

Web: www.mhstcollege.in E-mail: mhstisangi@rediffmail.com
Principal: Dr.N.K.Shinde Phone Office: (02326) 254148
M.A Ph.D_D.PGDTE (CIEFL) DHE. Home (0230) 2471686 Mobile: 9422581759
MHST/2020-21/ Date: |
3.2.1 Number of papers published per teacher in the Journals notified on UGC website during the last five years (5)
Department 5 ; . piric "
Title of paper Name of the of the E\I.me of the A ear n.f ISSN Number Link to the recognition in UGC enlistment of Siskss
author/s journal publication the Journal
teacher
TXAYUSTIT
Adivashi sahitya wa stri chitran Dr.N. K. Mole Marathi mterdmcl;fllnar_\ 2015 2349-638X Nil UGC Approved
International
o Lt '
Assit. Prof. Vigyapan: swarup
Vigyapano ka masoda lekhan Smt. V. U. Hindi prakar avum 2015 978-81-92704-4-6 Nil Others
Jadhav masoda lekhan
Adhunik hindi kav halak Assit. Prof.
AGIRICHIRGERAVI, Sha'axe Smt. V. U. Hindi  |Prarup publication| 2015 | 978-81-927211-0-5 Nil Others
vaktitva
Jadhav
N— . ’ Library i - 79 ; ;
Re- engineering in the libraries Dr.B. S. Padwal Science Renaissance 2015 2277-764 Nil UGC Approved

i The knowledge

Re- engineering of libraries resources|Dr.B. S. Padwal Science and research 2015 2320-1487 Nil UGC Approved
review

) ) Dr.V.R. . — . 5 ;

Jagtikikaran ani marathi kavita £ Marathi Ramai Masic 2015 2314735-8 Nil Others

Kamble -

Phytochemical screeing and DrS. K Pharmaceutical

antifuungal activity of Plambago Taa N Botany Research and 2015 2694-5614 Nil V - JGC Approved
antae = Mengane <

zeylanica Development

Scanned by TapScanner




¢ indi Film: A Dr.N.K Latest Trends in
j ieritive and. Hindi Films Tt English | English Studies | 2015 Nil i Others
perspective in Adaptation Shinde and Research 21th =2
Half Girlfriend: A Torchbearer to Dr.N. K. . gisgivazis 5 5 = ;
waning Royal family Shinde English Vidyawarta 2015 2319-9318 Nil UGC Approved
Half Girlfriend: Dangling between  |Dr. N. K. x 3 5 5 N e
Relationship and friendship Shinde English Resurrection 2015 2278-0319 il UGC Approved
Chetan Bhagat : Eperimental Dr.N.K. . 5 5 4
Nonelist Shinde English Printing Area 2015 2394-5303 Nil UGC Approved
e
g ~ Dr.N.K. 2 Journal of > o o g
/ ySiS: 5 2 2277- 2 |
Discourse Analysis: Some steps Shinde English Multydisciplinary 015 77-930 Nil UGC Approved
n Lt )
The feeling of Alienation and loss of |Dr. N. K. 3 o . s - .
Identity in Rough passage Shinde English | Vidyawarta 2015 2319-9318 Nil UGC Approved
Tagore Treatment of Mundane Love |Dr. N. K. e 5 - s
» 5 2349.
ini the Gardenes Shinde English LangLit 2015 2349-5189 Nil UGC Approved
Culture in Arun Koltkars Jejuri Dr.N.K. . Y 5 —— . ]
Poems Shinde English Critical Space 2015 2319-3689 Nil UGC Approved
JOUTTET OT
Initial permeability of Zn-Ni-Co ; x Magnetism and - y ;
+ 2 3044-885 ps://doi.org/10. /i .2014.11.041 'S
PR Dr.R. P, Patil Chemistry magnatic 015 03044-8853 https://doi.org/10.1016/i.immm.2014.11.04 SCOPUS
Room temperature H2S gas sensing
application of polyol route Dr.R. P. Patil Chemistry | Sensors Letter 2015 1546-198X https://doi.org/10.1166/51.2015.3436 SCOPUS
synthesised nanosized Alickel ferrite
Structural magnetic and gas sensing
application of novel polyol route Dr.R. P. Patil Chemistry | Sensors Letter 2015 1546-198X https://doi.org/10.1166/51.2015.3522 SCOPUS
synthesied cobalt ferrite
FXAYUSTIT
i 2 . . interdisciplinary 5 P " §
Br madhil sanghrshchitran Dr.N. K. Mole Marathi Intermational 2015 2349-638X Nil UGC Approved
n L1 ' -
Br madhil Adivashi samajamadhil . : Sanshodhan e
rajkiya jeevanchitran Dr.N. K. Mole Marathi Patrika 2015 2319-6025 rry - Others
Historical resources in the polytical !
thoughts of freedom movementin ~ {Dr.S.A More History  |Prarup publication| 2015 978-81-927211-0-5 D g

primerlly state Kolhapur
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Dr.D. Shivai University,
Economic Development B. Inga\\aie : Economic Dislan‘cc 2015 9878184866228-5 Nil Others
Education
Dr.D Shivai University,
Introduction Economic planning B. Ingawa.le : Economic pislanfe 2015 9878184866228-5 Nil Others
- Education
SISRY Powerly Alleviation g
AR e Dr. D. . | Research journal
girl(:gmmmc with a case of Kolhhapur B. Ingiwale Econommic lnlcmatjional 2015 2231-5063 Nil UGC Approved f
= Researet ottmar
o Dr.B.S.| Library of Rejuvenile in "
Adhunik Vyvasthapanache tantra Padwal Science S teisctui] 2015 2278-0300 Nil UGC Approved
Niaial
Re Engineering of Library practices Dr.B.S.| Library o o
in accademic libraries Padwal Science Research Hub 2015 2349-7637 www.rhimri.com UGC Approved
Relevence of TQM in library Dr.B.S.| Library 5
Y 2340. T
P— Padwal Science Research Hub 2015 2349-7637 www.rhimri.com UGC Approved
Ramaimadhil Bhaskar Kamble Dr.V.R. ¢ :
i 2 2 =
vanchya kkaviteche weglepan Kamble Marathi Ramai Masic 2015 2314735-8 Nil Others
Jagtikikaran ani marathi kavita s;:‘lb:: Marathi Ramai Masic 2015 2314735-8 Nil Others
Dr.V.R X Shabddkusum
- " .R. 5 798 .03.. "
Jagtikikaranath Marathi bhasha Kamble Marathi Diwali Aunk 015 98-9381549-93-3 Nil Others
Wachu anande [?r.V. R Marathi | Sakal Diwali aank 2015 Nil Nil Others
Kamble
Kala Sa"Skm“Chfva kajaha DrV = Marathi Damsa Patrica 2015 Nil Nil Others
rundavenare sahitya samelun Kamble
Antifungal activvity of crude extracts DrS. K International
of Colocasia esculenta leaves in Ty Botany [research journalof| 2015 2230-8407 Nil UGC Approved
5 3 5 Mengane
invitro on plant pathogenic fungi Pharmacy - o
Stiictiral and magneti T Magnetism and 7
et s o PN OB P | Cheistty | magnetic 2015 0304-8853 https://doi.org/10.1016/{immm.2015.10.0 =SCPP)s
co- substituted LioSFe2So4 3
materials { =
Structural, electrical and magnetic Magnetism and https://doi.org/10.1016, ,'mmm.ZOlS.Il.O‘SB / -
study of nanocrystaline Ti Dr.R. P. Patil Chemistry magnetic 2015 0304-8853 COPLS
substituted-2n min Ferrospinels materials




i . Material Science:
Cation and magnetic study of Cr

! e » Dr.R.P.Patil | Chemistry Materials in 2016 957-4522 //link.springer.com/article/10.1007/s10854-015- SCOPUS
substituted Lithium Ferrites 3
Electrons
Magneto-structural studies of Sol-gel Magnetism and
|synthsized nanocrystaline mangenese | Dr.R. P. Patil Chemistry magnetic 2016 304-8853 http://dx.doi.org/10.1016/j.immm.2016.04.090 SCOPUS
sustitued Nickel Ferritets materials

Investigation of strutural, magnetic
and photocatalytic properties of Al |Dr.R. P. Patil Chemistry | Material Focus 2015 2169-429X https://doi.org/10.1166/mat.2016.1293 UGC Approved
substtituted Cobalt Ferrite

LPG gas Sensing application of

R. P. Pati i i ; 2 2 2 ://doi. E A 7

Lithiom Periite Dr.R. P. Patil Chemistry | Material Focus 2015 2169-429X https://doi.org/10.1166/mat.2016.1290 UGC Approved
Synthesis . characterization and Nanoenginenering
catalytic application of Magnetically |Dr.R. P. Patil Chemistry and nano 2015 2157-9326 https://doi.org/10.1166/inan.2016.1258 UGC Approved
seprable Zn-Cr Ferrite f ing

riew: i Zn-M . " :
;R:r‘r':;ii;:“s“‘“ed v DrR.P.Patil | Chemistry | Material Focus | 2016 2169-429X https://doi.org/10.1166/mat 2016.1293 UGC Approved
Catalytic activity of nano crystaline . 5 @ % > N P ;
Cr substituted Zn- Mn Ferrospinels Dr.R. P. Patil Chemistry | Material Focus 2016 2169-429X https://doi.org/10.1166/inan.2016.125 UGC Approved
Cation disribution and magnetic Material Science:
study of Cr. Substituted Lithium A.D. Pinjarkar | Chemistry Materials in 2016 957-4522 ://link.springer.com/article/10.1007/510854-015-3: SCOPUS
Ferrite Electrons
Catalytic activity of nano crystaline s g F E - o o J = K .
Cr substituted Zn- Mn Ferrospinels A. D. Pinjarkar | Chemistry | Material Focus 2016 2169-429X https://doi.org/10.1166/jnan.2016.1258 UGC Approved
Catalytic activity of nano crystaline A.C.

§ i 2 2 ) -//doi i
Cr substituted Zn- Mn Ferrospinels |Bhosale Chiemistey: | "Material Focus; | ‘2016 i httos://doi.org/10.1166/inan.2016.1258 UGC Approved

TITETTIATOTTar

D.B. journal of

1 i i 1 2 2 2 i
Banking Reforms in India irgavale Economic multifaceted and 2016 2394207X Nil UGC Approved
Employment and income generation 5 journal of = S ’
in Gokul milk Fedration P.K.Powar Economic multifaceted and 2016 BUAX - UGC Approved
eser R -
Development and growth of milk and International
. - P.K. i 5 2 2455-3 i -
milk product K. Powar | Economic Journal of Multi 017 455-3085 g UGC Approved
i , S 1
Digital library concepts, defination Dr.B.S. Library Reseach Hub
importance and advantages Padwal Science (Online) 2017 431031 :
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Ekakantyanchya manaktyanchi Dr. V.R. X Sakshym 5 o .
prerak ani sutrabad mandani Kamble Marathi Samikkshya 2016 2231437 il Others
Leekhangarbh, atmanishtha japnara Dr. V.R. 3 T . N )
Viay Chionmire Kamble Marathi | Sahitya Smarnika | 2016 Nil Nil Others
§ < i A Current
Phytochemical analysis of Adiantum Dr.S. K. . 3
s - y py 2 2 . 2 il
\nntatinn Mengane Botany Mlcm_hlololb) and| 2016 2319-7692 Nil UGC Approved
applied science
OTCeIT Sy OTSTIVer Tramn
particles form Clerodendrum Dr. S. K. s ; §
serratum and antimicrobial activity |Mengane Botany Bionanoscience 2016 2191-1630 Nil SCOPUS
e .
i ite fficient H2S 2 5 2 =
i::ol;cmu Areteien s Dr.R. P. Patil Chemistry | Applied Physics 2017 0021-8979 Nil UGC Approved
Strutturar TreTTaranar
thermoelectric power mesurement 5 S A 5 o o "
studies of polyol route synthsized Dr.R. P. Patil Chemistry Material Focus 2017 2169-429X Nil UGC Approved
Liagraac.s
Electric permittivity and Nanoenginenering
impendance study for Tio2 supported |Dr.R. P. Patil Chemistry and nano 2017 2157-9326 Nil UGC Approved
zinc ferrite f ing
DC resistivity and thermoelectric
power mesurement study of Cr Dr.R. P. Patil Chemistry | Material Focus 2017 2169-429X Nil UGC Approved
substituted Lithium ferrite
DC resistivity and thermoelectric
power mesurement study of Cr A. D. Pinjarkar | Chemistry | Material Focus 2017 2169-429X Nil UGC Approved
substituted Lithium ferrite
Rashtra nirman me mahatma gandhi ;\ssil.vPrlojﬁ Hindi inlel::i‘i‘slc‘;;;i,nary 2018 2349-638X https://www.aiirjournal.com/uploads/Articles/152 UG
ke vicharo ka yogdan Mt Velds i International - - 3168932Tisangi%20Seminar2018.pdf IC Approved
Jadhav D b L
AUVSHY
The aspects of old tulim and new Assit Prof. B. Physical | interdisciplinary o - " https://www.aiirjournal.com/uploads/Articles/152
2 2 =4 J
gym D. Patil Education International 018 RASOSE 3168932Tisangi%20Seminar2018.pdf UGC Approved
Decogurdn et
Economic growth and labour price in [Dr. D. B. < interdi;ciplinary 5 5 https://www aiirjournal.com/uploads/Articles/152 |
India Ingawale Economics International 2018 2349-638X 1 2Tisangi%20Seminar2018.pdf UGC Approved
Pty -met _x
Intellectual conflict and Mahatama " 4 inlerdi;ciplinary ¥ i A i
Phule Dr.N. K. Mole | Marathi Titsiaticna) 2018 2349-638X 3168932 Tisangi%20Semi TG Approved
T e
h "‘:;::;(t:::L “ILHT‘::. wa Assit. Prof. imclzdisciplinary
rashtra ubharnitil nbal prapt karun Smt. M. B. Sociology International 2018 234%:638X
A Ak Sawan' n Jo 1 1

Scanned by TapScanner




Agriculture develoopment of

interdisciplinary

https://www.aiirjournal.com/uploads/Articles/152

? : ¢ ; i 2349-
Maharashtra during reform period  |Dr. P. K. Powar [ Economics Itésnational 2018 2349-638X 3168932Tisangi%20Seminar 2018.odf UGC Approved
1991 to 2004 D oo et ppiasal
Overview on infrastructure in Nation | . interdisciplinary ”i ’ https://www.aiirjournal.com/uploads/Articles/152
development Dr. P. K. Powar | Economics Tnternational 2018 2349-638X 3168932Tisangi%20Seminar2018.pdf UGC Approved
o ﬂﬁ)“ugm
New form of library collections: E- |Dr. B. S. Library interdisciplinary P 3 https://www.aiirjournal.com/uploads/Articles/152
i b X 2 349-638X : . x UGC Approved
publishing Padwal Science International 018 2349-63 3168932Tisangi%20Seminar2018.pdf PP
n Rﬁ}kuém
Model for Re-engineering of Dr.B.S. Library interdisciplinary 5 o https://www.aiirjournal.com/uploads/Articles/152
4 < 2 2349-638X T ; UGC Approved
Academic Libraries Padwal Science International 018 %6 168932Tisangi%20Seminar2018.pdf PP!
n Lt )
A'dumk vavasthapneche tuntra: six  |Dr. B.S. Ll!')rary Priftifigaiea 2018 2349-303 il Othiers
sigma Padwal Science
FXAYUSTIT
2 S X Dr.B.S. Library interdisciplinary & 45 https://www.aiirjournal.com/uploads/Articles/152
Restipractices i Academic Liiry Padwal Science International 2018 2277-8508 3168932Tisangi%20Seminar2018.pdf UGC Approved
rrectrdie
L . Dr.B.S. Library interdisciplinary
R 2 2277-
= ing oflibrary Padwal Science | Research journal 2018 22174808 bt UGC Approved
Ay
Aayusnr
Mayanmarmadhil rohingya Assit Prof. A. Political | interdisciplinary = > https://www aiirjournal.com/uploads/Articles/152
nirwasitancha prashn B. Mohite Science International 2018 2349-638X 3168932Tisangi%20Seminar2018.pdf UGC Approved
Receairifit
Maharaja Sayajirao gayakwad: Assit Prof. A. Political | interdisciplinary 5 " https://www.aiiriournal.com/uploads/Articles/152
TR s 8 > 4 2 2349-63
Sushashit rajyakarbharacha adarsh ~ |B. Mohite Science International 08 49:638X 3168932Tisangi%20Seminar2018.pdf UGC Approved
ATUTTR P PaTTC RUTUTTI : Racoguitrint
sunsthetil sunskruti sunbghrsh wa Assit. Prof interdisciplinary https://www.aiirjournal.com/uploads/Articles/152
s . S 5 g 7 F .
rashtra ubharnitil nbal prapt karun 2::,3:4‘ & Sociology International 2018 2343:638X 3168932Tisangi%20Seminar2018.pdf UGC Approved
rstosstteste T STIver mamopartea s - = :
from Tridex procumnbens and its Dr.S. K. Journal of -
antioxident potential: A novel Mengane Batany Bionanoscience 2017 442-445 Nil SCOPUS
et aal L AdrmEar h h
Green synthesis of Silver Dr.S. K. Multidisiplinary http://www.aarhat.com/amieri/wp-
nanoparticals from Lantana camera | Mengane Botany Titernational 2018 2278-5655 content/uploads/2018/08/VOL-Vii-Special-Issues- [ UGC Approved
- Cdiantinmal IX.pdf
::l)i'::(.;:cl’:mallcir?s:llt;l[e‘and Dr.S.K Multidisiplinary http://www.aarhat.com/amieri/wp-
xident potential of Lantana o Bot: g 2 - -Vl =
i Mengane otany liiermational 018 2278-5655 ntent/uploads, 2018I 08, ,OL VIl-Special-Issue: UGE&Approved
7 T OT TTTICIOUerma sp Cdsottiar=l— 1X.pdf ‘
against Fusarium oxysporium sp. Dr.S. K Multidisipli http://www.aarhat.com/amier/wp
N SRRl plinary : 2loc o
fjm?‘(hlca causing :A'lli. nf(an':auon Mengane Botany Internationa 2018 2278-5655 3 :
Bdiiiataual
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Adrmar
Qualitative analysis of secondary Dr.S. K Multidisiplinary MMWMMM
metabolites from some Mengane Botany Tetauatiaal 2018 2278-5655 content/uploads/2018/08/VOL-VIl-Special-Issues- | UGC Approved
phytofungicidal plant Edyotiamal 1X.pdf
" ; fFicient H2S \1u|l’i:lisi s http://www.aarhat.com/amieri/wp-
anc femiteas clficlent MaSees  Ipy poporsin: || chemny [ P | 2018 2278-5655 content/uploads/2018/08/VOLVil-Special-Issues- | UGC Approved
sensor = International
Cdeptipmal 1X.pdf
b _‘T'L" ;cmw Mul : _.dll. http://www.aarhat.com/amierj/w
Manoparticlé synthiesis an  |DrR.PPatil | Chemistry | M UtsIPlinany |, o 2278-5655 content/uploads/2018/08/VOLVIl-Special-issues- | UGC Approved
characterization: Effects of annealing International X.odf
et b Cayainmal Rty
. SGE AR M ]'.dA '.mll. ‘ http://www.aarhat.com/amierj/wp-
Synthesis characterizations sud 088 |1y, o 5 Pl | Chiemistry | MulOdisiplinary | 2278-5655 content/uploads/2018/08/VOLVil-Special-issues- | UGC Approved
sensing study of Cd-Mn ferrite International X.odf
— ottt - =
Investigation of structural and Multidisiplina http://www.aarhat.com/amierj/wp-
magnetic properties of Tio2 Dr.R.P. Patil | Chemistry | - Inlemm’i’mr’ 2018 2278-5655 ntent/uploads/2018/08/VOL-Vil-Special-Issues- | UGC Approved
supported Zinc ferrite i IX.pdf
Synthesis and characterization of p . Educational g
) Nil A d
Znb-Cr ferrite DERE-Ratl |(Chemisty Research Journal 2018 R UGC Approve:
Synthesis and characterization and Mulla?:dllinary http://www.aarhat.com/amieri/wp-
catalytic application of Cr substituted |Dr. R. P. Patil | Chemistry | - Inlcmalri’onal 2018 2278-5655 content/uploads/2018/08/VOL-Vil-Special-Issues- [ UGC Approved
Zinc Manganese ferrite =S 1X.pdf
Zinc ferrite as efficient H2S Assit. Prof. A Multidisiplinary http://www.2arhat.com/amieri/wp-
ine e aseiicient o gy Ass FIO A | Chemistry | SIEAnaLy 2018 2278-5655 ntent/uploads/2018/08/VOL-Vil-Special-Issues- | UGC Approved
sensor D. Pinjarkar o International Xodf
Tz oal D!
Auritar
Ecofriendly solvent free synthesis of & et http://www.aarhat.com/amierj/wp-
¢ t |
Dihydropyrimidine derivatives by QSSB‘LOZ:;: A Chemistry Ml‘:xlte":ylx:.l'i’o'r’::lry 2018 2278-5655 content/uploads/2018/08/VOL-VIl-Special-Issues- | UGC Approved
biginelli reaction g Cdysporianal 1X.pdf
Assit. Frof, . inlelidi;ciplinar\* .
Lingbhav samantecha prashna Smt. M. B. Sociology - % 2019 2349-638X Nil UGC Approved
Sawant D bt L
Vachansahitya sangrah vikas I[’);dgals . ;‘:‘:Z Research Journey | 2019 2346-7143 Nil UGC Approved
Best practices in academic libraries y ; ST
with reference to M. H. Shinde PrB.S: Lll.)rary mlerdmmg:lmary 2019 2349-638X Nil UGC Approved
: ot Padwal Science International
Mahavidyalaya Tisangi o 1 AN
Re-engineering of human resource  |Dr. B. S. Library interdisciplinary 5 . J
: % 2277-880. Nil UGT ved
management in academic libraries Padwal Science Research journal 2013 277-8808 ‘,/ Pp!
Rayishr— |
Pradhanmantri Indira Gandhi ani Assit. Prof, A. Political | interdisciplinary 2018 2349-638X https://www.aiirjournal.com/uploads/Articles/152 L i
bankache rashtrikaran B. Mohite Science International = % : SEEPARLY: 0 2 ~
D et )
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YUSTIT
Educational condition of Assit. Prof. J. S. X interdisciplinary https://www.aiiriournal.com/uploads/Artic|
Histor : 201 2349- . (cles/152
Gaganbavada Jahagir Jadhav istory International & 349-638X 3168932 Tisangi%20Seminar2018.odf UGC Approved
n Lt L
Green synthesis of Silver .
Y3 A Dr.S. K. R v of
nanoparticals from Eclipta alba and Mengane Botany Ree‘:::c: 2018 2249-894X Nil UGC Approved
their characterization
Photocatalytic degradation of methyl o ]
x R o " 2 Journal of applied
red using CeO2, TiO2 and CeO2-  |Dr. R. P. Patil Chemistry cnginess 2018 0973-4562 SCOPUS
TiO2 nanocomposite 8! ng
SUDSTTUIOT ETTECTs 0T CT3 ™ O e et —
magnetostructural and . e Journal of i 1 g i
semiconducting properties of the Dr.R.P. Patil | Chemistry . 2018 2348-1269 http://www.ijrar.org/papers/URAR1904724.pdf | UGC Approved
Liahiine o ok
Photocatalytic degradation of methyl Ve
oranbge usinbg ceria, cassiterite and [Dr. R. P. Patil Chemistry te::gm'zcnni d 2019 2349-5162 http://www.ijrar.or, ers/URAR1904724.pdf | UGC Approved
ceria- cassiterite nanocomposite e gy #
ana TZATTOIT OT 1y
Zinc cobalt Ferrite . . Research Journal i
) 2278- i i
(Zn0.5C00.5Fe204) nanoparticle Dr.R.P.Patil | Chemistry for 2018 2278-8808 w.stiis.com/pages/pdfFiles/1529150727V0L%204% UGC Approved
Piotocanyte st Srontes : et
Ferrite Nanoparticle Synthesized . " Journal of 4 5 5 ) : .
using Lemon as Green Binding agent Dr.R.P. Patil | Chemistry Pharmacentical 2018 2349-5162 Mw.iaips.com/pdf/january2018supply/19.1A1PS1901] UGC Approved
Sucsotutrdt-treetororyromme ThuraoT
magnetostructural and Assit Prof. A, . Emerginbg 5 5 5162 i
ae o 2 2349-5162 http: .ijrar. A
semiconducting properties of the D. Pinjarkar Chiemistry Technologies and 018 349-516 tp://www.ijrar.on rs/lIRAR1904724.0df | UGC Approved
L iohaiiim Coued L :
Green synthesis of silver g
i 2 : - R.M. Review of
nanoparticles using Eclipta alba 3,;;1;::” Botany R?;::m?‘ 2018 2249-894X Nil UGC Approved
extract and their characterization
Efficacy of plant extracts against the ";‘;;:::Iu;?l 23349-5138/ E- 2348
. 2 - gl L -//ii X
:;:anfd I:I:IS‘; :sf Jjowar under field Dr. D. S. Pawar Botany research and 2019 1269 http://ijar.com UGC Approved
Rataat s
and micro;\'avc absorbing properties . " Journal of Alloys 4
N.D. 2019 5-83 i
polypyrrole/Ba0.6Sr0.4Fe12019 Dr.N. D Patil Fhysics and Compounds 01 0925-8388 b UGC Approved
Structural, electrical and microwave g
Materials

properties of conducting polypyrrole (Dr. N. D. Patil | Physics 2018 116505 Nil UGC Approved
thin films: Effect of oxidant Research Express

LN
AT TIETTITatomar
Inclusive growth in Indian economy anrg‘:‘:ﬂi' E i b Ouanerr Iy & 2019 2277-5730 #‘{V:_D UGC Approved
R
| /

Historical importance of
Gaganbavada taluka in view of local
history

Assit, LS. \
ssit. Prof. J. S History Place N?mcs 2020 23943114
International

L dinaial

Jadhav
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. . . JOUTEaror
Synthesis and Characterization of Enersing:
Mn Supsmuled Magnesium Dr.R.P. Patil | Chemistry Technolos:z ies and 2019 2349-5162 http://www.jetir.org/papers/JETIR1811548.pdf | UGC Approved
Cobaltite \ £
Structural and magnetic study of JEum b
nanocrystalline TiO2 supported Ni- |Dr. R. P. Patil Chemistry ug',"g 2 2349-5162 : jeti J
P PP 1stry Technologies and 019 2349-5162 htto://www.jetir.org/papers/JETIR1811548.pdf | UGC Approved
TITCTTOT TSTCRTT TOm oI R ‘ h J. |
Structural and Magnetic Properties Dr.R.P.Patil | Chemistry fez‘e:rc_ Suma — — -
of Novel Polyol route Synthesized TR A emisty. | .of gmlstn and 2020 9720626 Nil UGC Approved
Cakali Lo Environment
Green synthesis of silver Dr.S.K R“C‘ ':: o
nanoparticles using Eclipta alba leaf Ménéan; Botany e;“fc pceler 2019 2249-894X Nil UGC Approved
of extracts and their characterization |~ E\.IEW? g
ATAZOASTIT Tap VOT UV anmr Revrewor
chemical mutant Trichoderma Dr.R. M. Research peer 5
, 2249- i
harzianum against Fusarium Waghmare Botany Reviewed 2013 2249:84% B UGCApproved
rEvartaror o mR et Tres Ot Lsterret T
some plant extracts against the Place Names S SaEn A
5 .D. S. F . 202 2 -3 | )i
brown leaf rust of wheat under field D D:SiPaver|  Bowny International 920 ALY M UGC:Care
e Sntrenrdis ot
. . . Place N "
21 wya shatkatil strijeevan Dr.N.K.Mole | Marathi (pe s 2020 2394-3114 il - UGC Care
° International
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“The dcwlopmmr of computer and con :
Mad- Th Jditional libraries to digll’:ll Iibr:’r‘i“mcmm technology has led
g .
s. This paper discusses Me’: ;’f:,l:ﬂmzmd 37 electronic devices and k=1
an nition of digital Libwaries.

e the 0l
e 0jd:gtlal library and advances of digital library

. Di ital Library, Electronic Devices, Networks, C i
: . , Communication Technology.
I. INTRODUCTION

digital library has a variety of g ;
mlﬂ‘m r meanings ranging fi s )
gional i to the collectio Lot ging from a digital coll . .
w:,-l;mlr)yigital libmﬁs‘ha:cog ';':' gdclglw information along wixhgllhc :mccc‘cl:n 1}:{ ﬁ??&ﬁ&:ﬂ.ﬂf‘“ﬁﬁd - :
sble g ing interests in vari as a result of fast technological development in order 1 idem g e
ous fields. Although the term digital library has increased popul‘;n prf)mm ©
finterest in digital Jibraries todas.

ﬁ,idulls with
b’igsdlcy have changed along the technological ladder for the past 30 years. There is lot o

the excess of literature it is not clear what we mean by the term
. It has been applied to an extraordinary range of applications i

s, software agents that support inquiry education, collection of e-mail and similar jects, €
Hlic library personal Jibrary collection and the entire internet among others. It hat
st for their digitization. A digital library contains digital representation of the object found in it

spite Of

Most understanding of “digital library” probably also assumes that it will be accessible via the internet. thoeg
¢. But the idea of digitization is perhaps the only characteristic %f’: digiu‘:‘li.br.;?bon which there 1§ universy) agreemxrt

wal library is ularly viewed as an electronic version of @ library- term digital librany €¥ - { 3
gwﬂps. Tgo s':)me it simply -7ation of traditi libraries. Butto others who have studied b s:;:n
:  of libraries in a new way, encompassing new types of information new 3PP 'nr*“f
i liance on clectronic ems and petworks. But & 3 computs
‘a collection of distributed information seVce:
brary material in digital

fases carrying out the ; :
pisition, HEW methods of storage an preservation: more T
fessonal, a digital Iibrary is simply 2 distributed t€ -based lﬂ';,d ““‘g&?fﬁmﬁmﬁs of
A digital library is 8 library of jgital documents: facts a ;
mare:
l 'lcclmmcall_\
(i) The content occupics lss SPACS and can b¢ rc!illcnlcd and used €
(ii) The content can be made available on networks,
(iii) The search for content can b¢ automate:
~NCEPTS 3 : y
worki . o - v w and -\ppli.:;\lioux «l.:hnul the Jl:_.n.:l libran
» : f m"“ion . mslmcturc 1Cdm‘?'nggfinlimn.\lion and an\!cd;-:
b working group of the ys Goven™ nton e rganized depositon i
o ' - spronic S .
¥stem® providing user with coherent access 1© - it getworked electre mr': n’urit"d s
.-"‘u % "'n\nlc\‘ an ing
Jibrane> as all the |||l.vr||z$\|:\:::cu!‘g;3> o St
b |

bal \'iﬂll"“ llbﬂlr) & , which
glo . . v s a llbl?“]‘.:u;\digi'nl hbr.“’) 5

wson defined digi as @
igital library T
Al library ked. A digital 00 ation.
Tnic .necd not be REWOrTTh o ¢ g.t-zcd inform® ‘ldawbaSC*

devices 1o have ac€es ‘ro mote a¢ severd
"""" — for IC

.4 ihearics are on_::\nit:“i\\ﬂﬁ
- taterniet,
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X nial Consciousness in Thea Astley’s Reaching Tin River
¥ Prof. P G Kumbhar,
L Assistant Professor and Head® ept. of Enghsh,
\ M H Shinde Mahavidyalya, Tisangi
—_— )
T Abstract: Reaching Tin River (1990) is a nov, i
: ; el writ ; ; i
: sty aoh sl Pewrianns Vil A g mt:il:l t?;];:;l::rflmn Author Thea Astley which was awarded with
dCLe

of this novel is Belle who is witty. determined,
15 the story of her carlier years in a sarcastic tone
esearch the archives of a town called Jericho Flats, |
g-dead person and center of her obsession. In this novel. she centralizes

attle from normal cire T

e X Al circumstances and from common masses and reaches to

the extreme stages which are almost unknown. Belle continues her obsessi far th g 2 s [
obsession afar the spring of reason. The central

character, Belle shows departure from her past life which i
> : . ich involves her family a dc i £
Town of Tin River in Queensland region, Australia. This Y and community too. The story delineates

\ : ; aper presents the i i
e by At e T, Rl paper pi postcolonial consciousness in the novel
Key Words: Postcolonial Consciousness, otherness, hybridity etc.

revolutionary natured young woman with aspirations. Belle narr

and her obsession with a person who is in fact dead. ln her att ‘ﬂ”dlCS :
she comes across Gaden Lockyer, who is a lon syl
her attention to an individual who starts his b

ThF postcolonial consciousness is concerned with the readin
produced in formerly or presently colonized countries. It takes an account of the literary creations generated
by the peop!e of f:olomzmg_ countries highlighting colonization or colonized peoples. It gives promvinence to
the manner in which the writings of colonizing customs misrepresents the experience and veracity and carves
the inadequacy of the aborigines of colonized nations. It manifests the literature which comprehends the
individuality of natives of a country under foreign influence and regains their own self as well as inevitable
past in the light of otherness. It transacts with the acuteness in the use of diction, imagery, landscapes,
customs in the literature produced by a colonial or colonized nation’s individual.

The postcolonial consciousness is constructed in relation to the huge concept of otherness in literature.
The term otherness tends to involve duality in its association with identity and distinctiveness. It denies
looking at the West as the only planned, balanced. mannish, and superior. It even refuses to consider
colonized natives as disordered. illogical, womanly. and wicked. It considers one’s own past and national
customs and gives significance to them in his life. It examines the distinct nature of colonized people who
respect their own traditions and oppose intrusion of foreign culture and influence. It even exhibit their
constructed past and changing nature though they stand as ‘other’ from the colonial perspectives. Their
divergence from one another and from their own past remains the matter of investigation for postcolonial
consciousness. It expects that colonized feelings should not be summated from coloni7cd. view. Due to t}'!e
inevitable nature of past, nostalgic sensation occupies a prominent pose iq the postcolomalAhteraturle. This
forms the basis of thought process of the colonizers who considers their unity of c“ulturcs while puzzhng the
cultures of others. Postcolonial consciousness is marked by the features such as alienation. racism, hy.brldn.y.
otherness, human conflicts, longings for the past and resistance to regain the past. The novel Reaching Tin
River manifests these features in true sense. ) ) . o ol a .

Belle presents the story in first person narr("nivc: The narrative voice of Bel.lie\ in tl?li nf)'\./%’l is quite
superficial, blowy, and casual as she young protagonist of Astley. Her nnrralllon -cap(uus. lh'e reader’s a’ltell:l’lot:l
through portrayals that takes an account of her life. Her m(?lhcr worked as a dnm.nncr |n V.'I l\\.o-\\oimnI an
and she consistently ienored her daughter Belle. Belle remains unknown about !ml Amer ican numpu—p aying
father. She I'L'mnin; I(;V'clcss throughout her life. Due to this reason. I}cllc sur\'lf'c‘s as an nhel}:ncd child W h(}
feels disillusioned in the Australian social milieu. »B.cllc is a fine qplm u “ot A.\lIc-) s ‘pos.lw_lonm }

. - e of Postc alism such as identity crisis, loveless life. feeling of

consciousness as she reveals the features of Postcolonia ! ‘ 10 ; -
ide 3 : ST any more in the best sense. Belle remains unsuccessful while pursuing her
Outsider, otherness, hybridity .‘md e > in her marital life too which develops her sense as a permanent
L-;lI'L‘.L'r path and she even receives “"'f‘r lfnluru in : m“uimm fer i w0 B sbsessid siith s fced
outsider. She longs for emotional llll“lhmﬂn-l-‘),n& across B phetagiaph i library ‘archives and feets

archetypal settler named Gaden I.'ncl\)cr. MT ‘u)h\c-“im] prid llemcc life of Gaden Lockyer.
attracted as well as obsessed with him. ll)uc l(.\ t lL (‘“.m;. “c].'c St T e L e S e s
In the due procession of naration (}‘(l,,l_‘;:v:r \(;;s consecutively a banker, farmer and a politician with

Nto the lite-size poster of Lockyer. (;mllcn home in the Town of Tin River. The novel reaches to an end with
Corrupt mind. He met his death in a nursing ho

gs and writings of literary genres
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Achivement Of Women Wrestlers In Nation Building

B. D. Pat;
Director 0fPhysica| m-emllcatio,,‘

M. H. Shinde Mahavidyalaya,
Tisangi. Gaganbavada (Mg,

et ke
society, with the idea that it was just for
Entertainment promotion, professiona]

Abstract: For a long time, professional wrestling has existed on the outskirts of
college-aged men. With the rise of the popularity of the World Wrestling e ling in: nation building. Women's
wrestling entered the mainstream. This paper explores achievement of women wftswres:(lin" sl beeamercaua bl
wrestling has changed, and to see if there is more work to be done to hav'e w.omen S - rbe ¢, Findiogs sleoihols o
men. Women have come, and are still critical of storylines and characterization the women get.

participants emotionally identify with women wrestlers, and are criFicaI because they care.

Keywords: Professional wrestling, women wrestlers, entertainment.

Introduction 5

Women’s in a sport and a company occupied mostly by men. Thejr treatment b); ;I;iec?rr::tzzyv’v;nd
how fans make meaning of this, provides insight into how, in olher. areas of culture, womI e tf:n
they enter fields traditionally dominated by men. As suggested ear!ler. the New Erg ha.? also t? or
its increasing visibility and promotion of women wrestlers. While, in the past, the women were se}:}en mostly as
sex objects (e.g., bra and panty matches, evening gown matches, and the WWE ma.n.'lly using the women as
valets), in the New Era there has been more focus on the athletic and wrestling ability of the women. Most
recently, on October 30th, 2016, Charlotte Flair and Sasha Banks became the first \\ff)lner? to be allowed by
WWE to fight in a Hell in the Cell match, a type of cage match described previously. The violent nature of the
match is why women were not been allowed to participate in the past.

Geeta Phogat (born 15 December 1988) is a freestyle wrestler who won India's first ever gold medal
in wrestling at the Commonwealth Games in 2010. She is also the first Indian female wrestler to have
qualified for the Olympic Summer Games. Sakshi Malik (born 3 September 1992) is an Indian freestyle
wrestler. At the 2016 Summer Olympics, she won the bronze medal in the 58 kg category, becoming the first
Indian female wrestler to win a medal at the Olympics and the fourth female Olympic medalist from the
country. She is a part of the JSW Sports Excellence Program, along with fellow female wrestlers Vinesh
Phogat, Babita Kumari and Geeta Phogat.

Reshma Mane, a 20-year-old girl from Kolhapur, Maharashtra is the latest chapter added in this
series. The first girl from Maharashtra to participate in the third season of Pro Wrestling League, Mane is set

to take on the poster girl of Indian Wrestling League - Sakshi Malik in the 62 kg category. All these women
wrestler having a good achievement in Nation building.

Methodology
A specific area of research is role of women wrestler in
identities has been in sports research. Although WWE is distinctly sports entertainment research on sports

and women is still informative to my project. Some scholars have focused on the differences between male
and female sports organizations. For example, Messner (1988) reft p between men in sports and

; : ers to the ga
women in sports and their performance as the “muscle gap” and the reason the28 gap is closing is due to
at the history of women’s basketball

women gaining more access to coaches and facilities. When looking
ketball that were not there for men’s

nation building and social construction of

Cain (2000) mentions that there were special rules for women’s bas
basketball.

; This paper uses in-depth, semi-structured of data collection from varioy jtative
interviews allow more active participation from the participants, in com ari R it
collection from various nesws papers methods, which beget passive Paﬂicipa‘;tslson 10 survey-based on data
Discussion

Women are traditionally removed from violent Sports and activitjeg
the women wrestlers in violent situations that are usually reserved fo
to be seen as equal to men. I also expected emotional attac
saw some participants refer to the women wrestlers. So
building.

I men s SO the fact women wanted to se¢
hment to w Cnlspeaks 10 the idea that women want
restlers, but not ip the possessive way !

. Women wre
stlers are eqq 1o men wrestler in Nation
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d Tribes :

jon live in Maharashtra. There are 315 Nomagic TSt of about 6 gy

M\ as vimukta jatis ot ex-criminal castes' becausnbﬁs and 193 'O People in India, out of which abo tfi
et s ut five

* acted under British rule in India After Indjap Independ €Y were clase:e‘:lﬁed Tribes .4 large section of these tribes

;ﬂ Mahaf”h"a‘ these people a!"e not been included i,[: l:eel'_‘Ce, thi are
jsted 35 Scheduled Ca.stes.or N'o:nadic Tribes" The i belst of:
are cligible for reservation in India”. s designated as "p
The DTNT development is not a new
contest of globalization | they may
ble task . So the voice of DTNT in natj
To take forward the discussion, the paper g
and the sect?nd sectiop discpss the situatigllpa|1<;5i;rlxg;nl>z: ([j)l ’ - Introduction in first secti

DINT in India. Tﬁe third section goes an describing the und o " the: sinstion a"gs' wed o
«ction ends up with the concluding remarks. . tnderstanding of Remedies of upgrade the DTNT T;ms:uff:;:}f

Introduction :
[ndian economy is a developi
memployment whichy characterizerz;l:}%eeconor-ny' The economic stagnation and various circles of poverty and
it ok sosial onder'} pre - independent economy. And the social inequalities and ini o
the snuguono the s cial order have the characteristic of Indian society. Th Back s
faced with a serious challenges in Indian economy. e Backward class community was

The NPmale T'nbes and Denotified Tribes consist of about 60 million people in Indi f whi

about five million live in the state of Maharashtra. There are 315 Nomadic Tribes aﬁd 198 D;a’ AT

: 2 notified Tribes
A large section of.thf:se tribes are known as vimukta jatis or 'ex-criminal castes' because they were classed as
such under the Criminal Tribes Act 1871, enacted under British rule in India After Indian Independence, this
act was replaced by the Government of India in 1952. In Maharashtra, these people are not been includ;d in
thct list of Scheduled Tribes due to historical circumstances, but are listed as Scheduled Castes or "Nomadic
lTr:jt.)es". The tribes designated as "Denotified”, "Nomadic" or "Semi-Nomadic" are eligible for reservation in
ndia.

DTNT development is not a new phenomenon. This community was faced a serious challenge . Present
contest of globalization ,this may appear to be a difficult ,the development of DTNT’s but this is not
impossible task. The development of this community is very important issues in nation building.

To The people, who were notified as Criminal Tribes during the British rule and were denotified after
independence in 1952, have been known as Denotified tribes, based on the report of Ana‘n.thasayanafn
Ayyangar in 1949-50. Except a few states like Maharashtra, Gujarat.etc. some of these communities figure in
various classifications in the states such as Backward Tribe (Pond{cherry), Most Backward Classes (Tz}mll
Nad . o <Original settlers” in Arunachal Pradesh, Primitive Tribes

0, Extremely Backward Classes (Bihar). g “Tribal Settlers’. In some states
(Jharkhand/Odessa), Hill Tribes (Assam) etc. In some states the):t:: tcrzi“el;dto I?idz b caétes i g
ﬂ:fry o ‘Hid.d.en e S M?l'l 4 D~N WNZ t(c)OI:?cli];uIT\eir caste so that they are grouped as ‘Ijowe:r
3 aSSrpem of the British. Many communities are trie el it *ccords, they were Chlei At cominals

ates’. Many states did not notify them as crimu!al tribes ml:n:mgies' ( National Commission for Denotif!e-d 1
omadTihene by e probl'en?:s ; identi{icatlo:;:)cf ::esstZlS.) Many people also do not know whgt 'isan:Zg:ei
ribe 1|fdand Sem. Nomashc ]- fthen t s Sft or  their orievances. Recently, this tCOTcI)]r]IﬁSldistrict Ieve‘l
recoml‘ne dW'hICh iy iz e lad;w to wri{é to all state governmefltlfe } rievances of these
ey ndation to the Government of In¢i vo Distrct Collector to hear g
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Inlr0(lucli0“
udy of the structure and characteristics
A. N \ys pointed out earlier, th ]draL(lJWStILS o I8 A iporkar b
oy ’ . e § 5 ] aspect of the s
opula tudy ot population, among other things mp t e
, attempts to answer the

question: what kinds of people are found in any given populati
S e . Hlation and | i iff
e .2 The study of the structure and ¢ . and how do those in one '
ose in anothc‘f. ; y " € structure and characteristics in population, which is al kgmup i lom
: mnasition of population, covers this aspect of , which is also known as the stud
of the con p*'al and efofomic o s “‘.'5 aspeet of population studies. It embraces the following basi{:
personal, social . haracteristics and attributes of population i.e. age, sex, ra 1'5 li
2 ) g S .. 5 N ce, nationality,
religion, language, marital status, household and family composition, literacy and educational attai -
employment status, occupation, Income etc. ‘ g eational atiaimment.
Population m_ay be fllstnbuted |nt('> sub-groups according to each of the foregoing characteristics. For
instance, \\hen. sex IS.COHSIdCl ed, the entire population may be classified into two groups’ males and females;
when religion is considered, the entire population may be divided into different religious groups. The study of
population structure and characteristics thus relate of the distribution of one or more of these characteristics or

atributes within population
Statement of Problem

In the study of population (demography). the structure of population has most important place along
ation. When we start the studies in the population it becomes noticeable that there are

It creates its importance from social and economic point of view. On the
te or growth, causes of growth and its

with the motion of popul
many changes in total population.
basis of this information we can find out the growth of population, ra
effects on society etc.

Need of the Study
The researcher has study the changing structure of population of hilly talukas in Kolhapur district. The

owing population, urbanization and migration etc.

structure of population is changing because of the gr
Scope of Research
As far as the scope of the research study i
Kolhapur district, particularly in the hilly talukas.
In the study of population one would cor
‘“Sponsibility of the state; and the socio-economic problems
Objectives of the Study
The following main objectives have
1) To study the population grow
Daty C(,HZ) To Study the concept of popula
~Ollection and Research Methodology
lhe researcher has study the structural
Opment of Kolhapur district.
A) Data Collection ;. The second2™
ry sources- p oftice.

The eng
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Model for Re-engineering of Academic Libraries

Librarian,
M. H. ShindeMahavidyalaya, T'isangi,
Tal. Gaganbavda, Dist- Kolhapur.

Abstract: Re-engineering in the libraries has become inevitable today as the libraries have to meet their users’ ?ccds
effectively and efficiently. In this context, the present paper throws light upon the fundamental factors like‘ model for re-
engineering and the steps involved in re-engineering. Further it discusses about the basic components which need to be
considered at the time of re-engineering in the libraries. These components are: re-engineering proposal, cost
estimationand time frame, requirements of re-engineering, approval and implementation, evaluation of change and
sustaining the re-engineering process

Keywords: Re-engineering model, designing of re-engineering plan,

Introduction

The academiclibraries need to be re-engineered. They need to computerize their operations and
activities and they also need to design and redesign their services as per the modern needs of the users. For re-
engineering of these libraries, the re-engineering framework / model as given bellow may be adopted by these
libraries.

Designingof Re-engineering Plan
It includes step by step information regarding methods, tools and techniques to be adopted in the
process of re-engineering. The plan should be inclusive of the followings.

a) Identifying the activity to be re-engineered.

b) Understanding the current activity and developing a vision for the new improved activity.

¢) To identify and list the action to be implemented for re-engineering.

d) Selection of re-engineering team.

e) Taking review of results.

The plan also explains core competencies, commitments, timeframe and operation plan required for re-
engineering.

Need for Re-engineering

The library has to assess the need for re-engineering and it has to also see that the modified system
would meet the desired results. While assessing the need of re-engineering, the library has to consider the
significant components like resources available, management support, users’ requirements and technology to
be adopted. The study of these components is quite essentials before the initiation of the re-engineering
activity.

The academic library is an organization working within an organization (Parent Organization) and
hence the library has to respond to the expectations of parent organizations which are ever changing and
accordingly the library also has to change its practices time to time in order to respond to its internal and
external environments. These circumstances consequently enforce the academic libraries to adopt re-
engineering of practices.

The academic libraries today are existing in an information age and today’s society is information
s.ocicl_v. The information revolution causes for changes in information environment. In such situation. for
libraries re-engineering has become necessity. Due to the followings factors re-engineering has become
inevitable in the academic libraries. -
1.Electronic Publishing

The changing media of information from print to non-print has led to electronic publishing and hence
the information is being published in e-resources. So. to acquire, organize and to provide an

) S 5 = : p . access to such e-
resources for their utilization. the academic library has to re-engineer its traditional practices

Aayushi International Interdisciplinary Research Journal (AIIRJ) ISSN 2349-638x
UGC Approved Sr.N0.64259 website :- www.aiirjournal.com
Chief Editor:- Pramod P.Tandale | Mob. N0.09922455749 | Email :- aiirjpra

Scanned by TapScanner




ISSN - 2278-5655
VOL -VII, SPECIAL ISSUES -IX

Impact Factor
5.18

AMIER]

Aoawrhat Multidisciplinary
I nternationad Education
Reseawrch Jouwrnad

A Peer Reviewed Multidisciplinary Journal
UGC Approved Journal No 48178, 48818

Dr. N. K. Shinde

Dr. Mrs. S.K. Mengane
Dr. R. P. Patil

Dr. S. R. Londhe

NCIRS—2018



















ry Internatiou

rha Multidisciplina
Aarhat |ourna|

A Peer Reviewed Multidiscip
Impact Factor 5.18

Zinc ferrite as ef

S. D. Jadhav*, é.D.Pinjarkm",

* Department of Chemistry,
b Department of Chemistr

KEYWORDS ABSTRACT

Zinc ferrite,

ficient H:2S
S.L.Pawa

Yeshwantrao Chavan Scienc

y, M.H. Shinde Mahavidyala

d by using co-precipitation met

jon Research journal (AMIER])
oved Journal No 48178, 48818
ISSN 2278-5655

_p. Patil’*
|
¢ College, Karad-415124, MH, India /
ya, Tisangi - 416206, MH, India "I’
/
e

hod under stoichionmn.c

ZnFe:04 was synthesize

conditions. The structure
meter. The ferrite powder existed as single phase cybj; |

Co-precipitation, and the crystal phase of the powder were characterizeg

XRD, SEM,

X-ray diffracto
Electrical resistivity, o L e

spinel oxide and has a particle size of ~30nm. DC electrical resistivity of the

G ;
as sensor. der was studied by using two prove method and it indicates

prepared ferrite pow

the semiconducting nature of prepared spinel ferrite. Gas sensing response of zinc

ferrite was evaluated as a function of operating temperature for different test

gases such as ammonia, chlorine, LPG, COz, Cl, hydrogen sulphide and H

ZnFe204 exhibit significantly high response towards H2S gas at their 300 ppm
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concentration at 300°C.

Introduction

Hydrogen sulphide gas is a colorless, corrosive, toxic
and flammable gas, occurring naturally in crude petroleum,
natural gas, volcanic gases, and hot springs with smell of
rotten eggs. Combustions of petroleum and coal are the
predominant sources of the gases containing sulfur. Hydrogen
sulfide is considered a broad-spectrum poison, meaning that it
can poison several different systems in the body, although the
nervous syste.m is most affected. The toxicity of H,§ is
comparable with that of hydrogen cyanide. It forms a complex

bond with ron in the mltochondnal Cytoc hrom
c cn7y
mCS,

thus preventing cellular respiration. Since hydroge I
ally i n sulfide

oeeurs. mfunlly in the body, the environment and
enzymes sk s ¢ gut,
ymes exist in the body capable of detoxifyin -g
g it by

oxidation to (harmless) sulfate. Hence, low level
s (8

sulfide may be tolerated indefinitely

s of hydro gen

The gases containing sulfur can result in
undesirable disastrous deformations such as infection to
respiratory track and lung cancer [1, 2]. In last decade,
remarkable efforts have been taken for the development of
ferrite gas sensors in detection of toxic gas pollutants from
vehicle  exhaust, biological hazards, environment, and
pollution monitoring [3].Therefore, monitoring of traces o
S“":h gases has become prime research work [4]. Vaio®
e .as Wwell as dioxides has been weli studied as a
e e e 57
have been widcl: su:x:ng Pl ik S, Tt e ]
such ag high respon lefi’ IR TR ad"’"”i:
selectivity Temaing t:c “m~e and low cost [8-9; I10wc‘als
¢ main challenge for such matef

”
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oS sesmar |

Zinc ferrite, |

Co_precipitalion, This work involves synthesis of dihydropyrimidine 4(a-f) derivatives ‘|

XRD, SEM, from various substituted benzaldehyde, ethyl acetoacetate and urea/thiourea. I‘

Flectrical resistivity, After completion of the reaction products obtained 4(a-f) was confirmed by ‘

(as sensor- ’ spectroscopy. Library of such dihydropyrimidine 4(a-f) derivatives has been I

generated and the structures were subjected to PASS for their probabilities of

being biologically active. Biological prediction study of the library was done to .

find out most active molecules. Computer programme PASS predicted for three (

activities with top probability for compound 4(a-f) as- 1. Mucomembranous ‘

protector, 2.Ary|acetonitrilase inhibitor, 3.Macrophage elastase inhibitor.
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Introduction interest. One such MCR that belongs in the latter category is

the venerable Bigincllidihydropyrimidinc synthesis™®”.
i i of

Multicomponent reactions (N:Cl:s) .3‘:)],2 In 1893, Italian chemist PietroBiginelli reported®

increasing i i i and medicinal € emistry " ;

e o SRS on the acid catalyzed cyclocondensation reaction of ethyl

In times where a premium is put on Spccd. diversity, and

MCR strategies offer
linear-type

efficiency in the drug discovery process,

Sgificant  advantages over convcntlonal

syntheses. In such reactions, thre:

logether in a single reaction vessel to form

vide
contain portions of all the components-: MCRs can pro

Products with the diversity need®
lead lead

compounds ~ Of
“mbinatorial - chemistry
Giscovery for mew MCRs O"
ploitation of already knOWn multicom

te other hand. is therefore of €O™

acetoacetate 1), benzaldehyde (2), and urea (3). The
reaction wascarried out by simply heating a mixture of the
three components dissolved in ethanol with a catalytic
amount of HCI at reflux temperature. The product of this
novel one-pot, three-component synthesis that precipitated
on cooling of the reaction mixture was identified correctly
by Biginclli as 3.4—dihydropyrimidin-2(l H)-one. Apart from
a series of publications by the late Karl Folkers in the mid
1930s, the «Biginelli reaction” or “Biginelli condensation”
as it was henceforth called was largely ignored in the early

part of the 20th century.
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temperature.

Zng 35Nig 57C0g g3Fes o504 ferrite was prepared by a chemical combustion route. The resulting precipitate
was dried and sintered at 1050 °C and 1150 °C respectively. The X-ray diffraction pattern of composition
Zng 35Nig 57C0g 03Fe2 004 confirmed the formation of single phase cubic spinel structure. The average
crystallite size as well as grain size of ZngssMigs7C0gp3Fe20s04 increases with increasing sintering
temperature. Initial permeability and loss tangent of the samples under investigation has been studied as
the function of frequency and the sintering temperatures using a LCR-Q meter. It was found that the real
part of initial permeability increases whereas loss factor of the ferrite decreases with increasing sintering

© 2014 Published by Elsevier B.V.

Introduction

Nano-sized ferrites may have extraordinary electric and mag-
netic properties that are different from microstructured materials
[1]. Nano-sized spinel ferrites have been extensively studied for
their fundamental understanding and applicability in a variety of
areas such as, high density information storage system, ferrofluid
technology, medical diagnostics, electronic and microwave de-
vices, gas sensors etc. [2].

Today scientists and engineers in the field of computer, extend
their attention to study the magnetic properties of highly resistive
cobalt ferrites because of their wide applications in computer
memory [3]. Ni-Zn ferrites are widely used in various electronic
applications at high frequencies because of their high electrical
resistivity, high ferromagnetic resonance frequencies as well as
appropriate magnetic properties. To analysis a.c. losses in ferrites,
it is essential to consider quality factor (Q-factor). Yokoyama et al.
[4] has observed remarkable improvement in the quality factor of
Ni-Zn ferrites by substitution of small amount of cobalt by nickel.
Beitollani and Hoor |5] studied effect of sintering temperature on
the microstructure and high frequency magnetic properties of Ni-
Co-Zn ferrites. They found that quality factor at 120 MHz de-
creases with increase in sintering temperature.

*Corresponding author. Fax: 91 02346 250665.
E-mail address: jeevan.ghodake@rediffmail.com (J.S. Ghodake).

http://dx.doi.org/10.1016/j.jmmm.2014.11.041
0304-8853/© 2014 Published by Elsevier B.V.

Several researchers have prepared different nano-sized ferrites
by physical and chemical methods such as co-precipitation [G],
sol-gel [7], microemulsion method [8], hydrothermal [9], spray
pyrolysis [10], reverse micelle [11], precursor [12], combustion
synthesis [13] etc. The aim of present work is to prepare nano-
particles of Zng3sNips7C0p03Fe2.0504 using chemical combustion
route and study effect of sintering temperature on its initial per-
meability. The main advantages of combustion route are that;
synthesis is carried out in short duration, do not require special
equipment and low costs, less energy consumption and yield high
purity product. Thus citrate-nitrate combustion route is chosen
because it is a powerful tool for producing nanosized materials.

Experimental

The composition ZngssNigs57C00.03Fe20504 was synthesized by
chemical combustion route, in which metal nitrates are used as an
oxidizing agent and fuel citric acid as a reducing agent. Stoichio-
metry of the redox mixture for combustion is calculated based on
the total oxidizing and reducing valencies of oxidizer and fuel [ 14].
The stoichiometric molar proportions of the reactants were mixed
in a 300 cm® pyrex dish and heated up to around 80 °C on mag-
netic stirrer, after evaporation of water content and other by-
products the stoichiometric amount of citric acid was added in to
the melt slurry of nitrates and heated up to 500 °C for combustion.
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Room Temperature H,S Gas Sensing Application of
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Nanocrystalline powder of Nickel ferrite was synthesized by novel polyol route. Thick films of the
material powder were prepared by screen printing technique. X-ray diffraction (XRD) method was
used to confirm the formation of single phase cubic spinel lattice. TEM analysis reveals the average
size of spherical nanoparticles of about 10-15 nm. The present work describes the gas sensing
performance of the nanostructured ferrite towards H,S, CO,, NH;, and Cl,. It was found that the
material exhibits high selectivity and sensitivity towards 50 ppm H,S at the room temperature. The
detailed results of XRD, TEM and gas sensing application have been discussed so as to bring out
the role of nickel ferrite in structural properties and gas sensing application.

Keywords: Ferrospinel, Polyol Synthesis, Thick Films, Gas Sensors.

1. INTRODUCTION

Mixed-metal oxides are an attractive material for gas sens-
ing applications, photocatalytic environmental remedia-
tion, fuel cells and dye sensitized solar cells due to its
low cost, good chemical stability, bio-compatibility and its
appropriate band pos.itia;ms.“3 Current research in gas sen-
sor technology has focused on the development of sensors
that can operate at low temperature and detect very small
concentration. In order to achieve high performance gas
sensors, materials with large effective surface area are pre-
ferred. Generally, materials with large surface to volume
ratio having more active sites on the surface of materials
for physical or chemical interactions are expected to have
superior performances.

Now a day, developing high performance sensors which
work at low temperature is of great importance because
of minimize power consumption and low temperature
application. To date, several synthesis methods such as
sol-gel.* co-precipitation®™ and citrate technique® have
been suggested for nanocrystalline NiFe,O, preparation.
Among various methods for synthesizing ferrites, the
polyol method stands out as an alternative and highly

*Corresponding authors; E-mail: Patilraj_2005@rediffmail.com

Sensor Left. 2015, Vol. 13, No. xx

1546-198X/2015/13/001/004

promising method. Polyol method is a low temperature
synthesis technique that offers a unique mechanism. The
powder characteristics such as crystallite size, surface
area, size distribution and nature of agglomeration are
dependent on the nature of the fuel and fuel to oxi-
dizer ratio. Among the various control parameters in a
polyol process, fuel plays an important role in determin-
ing the morphology, phase and particulate properties of
the final product. Some of the reports on ferrospinel as
a gas sensor reveal their response toward various gases,
more specifically; Xinshu et al.” synthesized zinc ferrite at
1023 K, which exhibits a response toward chlorine, while
Xiangfeng et al.'? synthesized nanotubes and nanorods of
nickel ferrite exhibit a response to triethylamine.
Hydrogen sulfide is a colorless and toxic gas widely
used in many chemical industries as well at research labo-
ratories. It could be found as natural gas in mines, oil fields
and wastewater.'! Recently the use of ferrites as H,S gas
sensor material has increased, for instance Reddy et al.'?
reported usage of zinc ferrites and cobalt ferrites in H,S. In
the present research work, preparation of nanosized Nickel
ferrites by polyol route has been discussed, along with
various characterization techniques, viz. XRD, TEM, etc.
The gas sensing performance of the synthesized ferrite for

doi: 10.1166/51.2015.3436 1
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Nanocrystalline powder of Nickel ferrite was synthesized by novel polyol route. Thick films of the
material powder were prepared by screen printing technique. X-ray diffraction (XRD) method was
used to confirm the formation of single phase cubic spinel lattice. TEM analysis reveals the average
size of spherical nanoparticles of about 10-15 nm. The present work describes the gas sensing
performance of the nanostructured ferrite towards H,S, CO,, NH;, and Cl,. It was found that the
material exhibits high selectivity and sensitivity towards 50 ppm H,S at the room temperature. The
detailed results of XRD, TEM and gas sensing application have been discussed so as to bring out
the role of nickel ferrite in structural properties and gas sensing application.

Keywords: Ferrospinel, Polyol Synthesis, Thick Films, Gas Sensors.

1. INTRODUCTION

Mixed-metal oxides are an attractive material for gas sens-
ing applications, photocatalytic environmental remedia-
tion, fuel cells and dye sensitized solar cells due to its
low cost, good chemical stability, bio-compatibility and its
appropriate band pos.itia;ms.“3 Current research in gas sen-
sor technology has focused on the development of sensors
that can operate at low temperature and detect very small
concentration. In order to achieve high performance gas
sensors, materials with large effective surface area are pre-
ferred. Generally, materials with large surface to volume
ratio having more active sites on the surface of materials
for physical or chemical interactions are expected to have
superior performances.

Now a day, developing high performance sensors which
work at low temperature is of great importance because
of minimize power consumption and low temperature
application. To date, several synthesis methods such as
sol-gel.* co-precipitation®™ and citrate technique® have
been suggested for nanocrystalline NiFe,O, preparation.
Among various methods for synthesizing ferrites, the
polyol method stands out as an alternative and highly

*Corresponding authors; E-mail: Patilraj_2005@rediffmail.com
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promising method. Polyol method is a low temperature
synthesis technique that offers a unique mechanism. The
powder characteristics such as crystallite size, surface
area, size distribution and nature of agglomeration are
dependent on the nature of the fuel and fuel to oxi-
dizer ratio. Among the various control parameters in a
polyol process, fuel plays an important role in determin-
ing the morphology, phase and particulate properties of
the final product. Some of the reports on ferrospinel as
a gas sensor reveal their response toward various gases,
more specifically; Xinshu et al.” synthesized zinc ferrite at
1023 K, which exhibits a response toward chlorine, while
Xiangfeng et al.'? synthesized nanotubes and nanorods of
nickel ferrite exhibit a response to triethylamine.
Hydrogen sulfide is a colorless and toxic gas widely
used in many chemical industries as well at research labo-
ratories. It could be found as natural gas in mines, oil fields
and wastewater.'! Recently the use of ferrites as H,S gas
sensor material has increased, for instance Reddy et al.'?
reported usage of zinc ferrites and cobalt ferrites in H,S. In
the present research work, preparation of nanosized Nickel
ferrites by polyol route has been discussed, along with
various characterization techniques, viz. XRD, TEM, etc.
The gas sensing performance of the synthesized ferrite for
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CoFe,0, powder was synthesized by a novel polyol method. The X-ray diffraction results indicate
that the synthesized nanocrystalline cobalt ferrite have only spinel structure without the presence of
other phase impurities. FT-IR data indicates two strong bands observed in spectrum which is well
matched with spinel structure. The elemental analysis, morphology and particle size of the spinel
ferrite powder, as revealed by SEM-EDAX as well as TEM analysis. It shows that the CoFe,0,4 sam-
ple contain uniform and homogenous particles with exact elemental composition analysis. A room
temperature magnetization result shows a ferromagnetic behavior of the CoFe,O,. The present
work describes the gas sensing performance of the nanostructure ferrite towards H;S, CO,, NHg,
LPG, Ethanol, H, and Cl,. It was found that the material exhibits high selectivity and sensitivity

towards 50 ppm NH; at the 150 °C temperature.

Keywords: Cobalt Ferrite, Polyol Synthesis, SEM, EDAX, Magnetization.

1. INTRODUCTION
Spinel ferrite nanoparticles are being extensively investi-
gated in recent years because of their remarkable electric
and magnetic properties having wide practical applications
in magnetic recording, electronics, catalysis, informa-
tion storage system, ferrofluid technology, magnetocaloric
refrigeration and medical diagnosis."* Among the spinels,
cobalt ferrite is a candidate of particular interest due to
its high saturation magnetization, high coercivity, strong
anisotropy and excellent chemical stability. It is well
known that most of the physical and chemical properties
of ferrites depend strongly on the size, shape, composition
and microstructure of the particles which are sensitive to
the preparation methodology and preparative parameters
used in their synthesis.>®

In recent years, synthesis of CoFe,0, nanoparticles of
desired size and magnetic properties has been the sub-
ject of investigation by many researchers. Several synthe-
sis methods such as forced hydrolysis,” co-precipitation,®
combustion reaction” and sonochemical'® have been sug-
gested for nanocrystalline CoFe, 0, preparation. Among

*Corresponding author; E-mail: Patilraj 2005@rediffmail.com
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various methods for synthesizing ferrites, the polyol
method stands out as an alternative and highly promis-
ing method. Polyol method is a low temperature synthesis
technique that offers a unique mechanism. The powder
characteristics such as crystallite size, surface area, size
distribution and nature of agglomeration are dependent on
the nature of the fuel and fuel-to-oxidizer ratio. Among the
various control parameters in a polyol process, fuel plays
an important role in determining the morphology, phase,
and particulate properties of the final product.

In the present study, cobalt ferrite nanoparticles were
synthesized from a polyol method. This method does not
require the addition of any other chemicals to the solution,
and it has the advantages of simplicity, a low cost, a lack of
by-product effluents, and an environmentally friendly oper-
ation. The textural and morphological characteristics of the
prepared cobalt ferrite nanoparticles were studied with var-
ious techniques to verify the particle size and distribution
as well as to explore other parameters of interest. More-
over, this study is a significant milestone in the develop-
ment of general preparation schemes of stoichiometrically
and size controlled multi-cation oxide nanocrystals and in
the application of suitable characterization probes. Some
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ferrites.

Titanium substituted Zn-Mn ferrites were prepared by sol-gel route. Formation of single phase cubic
spinel structure for all the compositions was confirmed from their X-ray diffraction studies. These ferrite
samples existed as uniform and homogenous grain size as observed from scanning electron microscopy
technique (SEM). The magnetic studies indicated that, the ferrimagnetic behavior increases with tita-
nium substitution. Dielectric constant and complex impedance were measured as a function of frequency
in the range 20 Hz-1 MHz. Frequency dependence of dielectric constant shows dielectric dispersion due
to the Maxwell-Wagner type of interfacial polarization and impedance study reveals that the electrical
conduction in the ferrites is by the interior of the grain boundaries. In general, the substitution of tita-
nium plays an important role in changing the structural, magnetic and electrical properties of these

© 2015 Published by Elsevier B.V.

1. Introduction

Semiconducting ferrites are well-studied materials and its wide
range of commercial applications, due to their interesting struc-
tural, electrical and magnetic properties. They are extensively used
in microwave devices, information storage systems, magnetic
cores and several medical diagnostic purposes because of high
electric resistivity, low eddy current and low dielectric losses
[1-3]. In ferrites the distribution of the different ions in the tet-
rahedral and octahedral sites of the spinel lattice mainly depends
on the method of preparation and processing conditions. The di-
electric properties of these ferrites are mainly dependant on the
method of preparation and substitution of various cations in them.
Ferrite prepared by a ceramic route involves high-temperature and
the particles obtained rather large and non-uniform in size. In
order to overcome these difficulties, wet chemical methods like
sol-gel method has several advantages over others for preparation
of nanosized metal oxides as the process begins with a relatively
homogeneous mixture and involves low temperature conditions
resulting in a uniform ultrafine porous powder [4-6]. The ad-
vantages of nanosized ferrites are that it is possible to sinter them
at relatively low temperatures for a short duration, which saves

* Corresponding author.
E-mail addresses: patilraj 2005@rediffmail.com (R.P. Patil),
p_hankarep@rediffmail.com (P.P. Hankare).
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time, cost, and other factors such as volatility occurring at higher
sintering temperatures. Nanosized ferrites are expected to give
higher sintered density at relatively lower sintering temperatures,
without considerable grain growth. A number of investigators
have studied the frequency dependent dielectric permittivity, di-
electric loss tangent, and ac conductivity of Li-Mn [7], Zn-Mn-Fe
[8] and Li-Cr [9] ferrite system. However, literature survey in-
dicates that, effect of Ti substitution on dielectric properties and
complex impedance of Zn-Mn ferrite has not yet been studied.
Hence, we have investigated the nanosized ZnMn,_,TiFeOy
(1.0 = x> 0) system synthesized by the sol-gel method with a
view to understand the effect of Ti substitution on its structural,
magnetic and dielectric properties. The variation in saturation
magnetization with Ti content is also reported.

2. Experimental technique

Polycrystalline sample having the general formula,
ZnMn; _,TixFeO4 (where x=0.0, 0.25, 0.50, 0.75 and 1.0) were
synthesized by sol-gel method. The titanium oxynitrate, iron ni-
trate, zinc nitrate, manganese nitrate and citric acid were mixed in
the required stoichiometric ratios in distilled water. The pH of the
solution was maintained between 9 and 9.5 using ammonia so-
lution. The solution mixture was slowly heated around 373 K with
constant stirring to obtain a fluffy mass. This precursor powder
was sintered at 973K for 8h. The sintered powders were



Journal of Magnetism and Magnetic Materials 401 (2016) 870-874

journal homepage: www.elsevier.com/locate/jmmm

Contents lists available at ScienceDirect

Journal of Magnetism and Magnetic Materials

Structural and magnetic properties of Co substituted LiysFe, 504

@ CrossMark

R.P. Patil ** SB. Patil¢, BV. Jadhav ¢, S.D. Delekar °, P.P. Hankare"

# Department of Chemistry, M.H. Shinde Mahavidyalaya, Tisangi 416206, MH, India
Y Department of Chemistry, Shivaji University, Kolhapur 416004, MH, India

© Department of Physics, Krantisinh Nana Patil College Walwa, Sangli 416313, MH, India

4 Department of Chemistry, Changu Kana Thakur Arts, Commerce and Science College, New Panvel 400035, MH, India

ARTICLE INFO ABSTRACT

Article history:

Received 12 May 2015

Received in revised form

27 August 2015

Accepted 16 October 2015
Available online 19 October 2015

Keywords:

Sol-gel chemistry
X-ray diffraction
SEM

Magnetic materials

Nanocrystalline LigsFes s ,C0,04 (2.5 = x = 0) system was prepared by sol-gel route. Formation of single
phase cubic spinel structure for all the compositions was confirmed from their X-ray diffraction studies.
These ferrite samples existed as homogenous and uniform grains as observed from Scanning Electron
Microscopy technigue. The magnetic studies indicated that, the ferrimagnetic behavior decreases with
Cobalt substitution. In general, the substitution of cobalt plays an important role in changing the
structural and magnetic properties of these ferrites.

© 2015 Elsevier B.V. All rights reserved.

1. Introduction

The ferrite material consists of iron oxide as their main con-
stituent along with metal ions, are the most important magnetic
materials due to their excellent twin property of electrical in-
sulator and magnetic conductor. The focus of global magnetic
materials like ferrite production seems to erupt very rapidly due to
their numerous applications. The applications of ferrite depend on
various electrical and magnetic properties. Large number of work
has been carried out on ferrite to understand their basic structural,
electrical and magnetic properties, which depends on various
parameters [1-2]. The magnetic properties are found to depend on
cation distribution at A and B site. So, study of cation distribution
in spinel ferrite is important to understand the magnetic behavior
as well as catalytic applications [3].

Ferrite prepared by a ceramic route involves high-temperature
to complete the solid state reaction between the constituent oxi-
des or carbonates. The particles obtained by this method are rather
large and non-uniform in size. These non-uniform particles, on
compacting, result in the formation of voids or low density. In
order to overcome these difficulties, synthesis of solids possessing
desired structures, composition and properties continues to be a
challenge to chemists, materials scientists and engineers. It is well
known that the sol-gel method synthesis has been proved to be
one of the most effective routes to realize the low temperature
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sintering of ferrites. However, properties of these ferrite materials
are also very sensitive to the starting materials that are used for
the composition, method of preparation, the preparation condi-
tions, such as calcining temperature, soaking time, etc. [4-5].

In our previous research work, Liy sFe; 504 is an inverse spinel
ferrite in which Li* ions occupies the octahedral (B sites) and Fe**
occupies the tetrahedral (A sites) of the spinel lattice [6]. Lithium
and substituted lithium ferrites are useful for microwave devices
such as isolators, circulars, gyrators, phase shifters, cathode ma-
terials and memory cores owing to their high Curie temperature,
high resistivity, low eddy current losses, high saturation magne-
tization and hysteresis loop properties, which offer performance
advantage over other spinel structures [7-10]. Due to various ap-
plications our research group [6,11-14] studied the structural,
electrical and magnetic properties of chromium and Manganese
substituted Li-ferrites synthesized by the sol-gel method. Mazen
et al. [15] studied infrared and dielectric properties of Li-Cu ferrite.
Laishram etal. studied magnetic properties of Chromium sub-
stituted Li-Sb ferrites [16].

Now a days, lithium rechargeable cells are constructed usually
by coupling a graphite anode and any one of the cathodes among
lithium cobaltate in an air tight pouch or in a metal container [17].
However, no reports have been found in the literature on struc-
tural and magnetic properties of Co substituted lithium ferrites. In
present work, we report the synthesis of LipsFes s ,C0,04 (Where
x=0.0, 0.5, 1.0, 1.5, 2.0 and 2.5) system by sol-gel method and their
structural and magnetic properties have been investigated by XRD,
SEM and VSM studies.



Journal of Magnetism and Magnetic Materials 417 (2016) 407-412

journal homepage: www.elsevier.com/locate/jmmm

Contents lists available at ScienceDirect

Journal of Magnetism and Magnetic Materials

i

33

Magneto-structural studies of sol-gel synthesized nanocrystalline

manganese substituted nickel ferrites

CrossMark

]

R.S. Pandav?, R.P. Patil®, S.S. Chavan?, 1.S. Mulla€, P.P. Hankare *

——
2 Department of Chemistry, Shivaji University, Kolhapur 416004, MH, India
Y Department of Chemistry, M.H. Shinde Mahavidyalaya, Tisangi 416206, MH, India

© Centre for Materials for Electronics and Technology (C-MET), Panchavati, Pune 411008, India

ARTICLE INFO ABSTRACT

Article history:

Received 8 January 2016
Received in revised form

19 April 2016

Accepted 30 April 2016
Available online 3 May 2016

Keywords:
Nanoparticle synthesis
Cubic spinel

SEM

TEM

EDAX

Magnetic properties

Nanocrystalline NiFez _,Mn,04 (2 =x = 0) ferrites were prepared by sol-gel method. X-ray diffraction
patterns reveal that synthesized compounds are in single phase cubic spinel lattice for all the compo-
sition. The surface morphology of all the samples were studied by scanning electron microscopy. The
particle size measured from transmission electron microscopy and X-ray diffraction patterns confirms
the nanosized dimension of the as-prepared powder. The elemental analysis was carried out by energy
dispersive X-ray analysis technique. Magnetic properties such as saturation magnetization, coercivity and
remanence are studied as a function of increasing Mn concentration at room temperature. The saturation
magnetization shows a decreasing trend with increase in Mn content. The substitution of manganese in
the nickel ferrite affects the structural and magnetic properties of cubic spinels.

© 2016 Published by Elsevier B.V.

1. Introduction

Mixed- metal oxides of nano size generated considerable in-
terest because of their unique relationship between size and
physico-chemical properties [1]. The synthesis, structural and
magnetic characterization of spinel nano-ferrites have been stu-
died by various investigators [2,3]. In magnetic nanoparticles,
ferrimagnetisms and superparamagnetism are interesting phe-
nomena [4-6]. In order to study the technological applications of
magnetic nanomaterials such as data storage, [7] magnetocaloric
refrigeration [8], drug delivery, medical diagnostics [9] and
magnetic resonance imaging contrast enhancement [10] con-
trolling and understanding of these behaviors are very important.
Spinel compounds are ideal systems for investigating the re-
lationship between magnetic properties and crystal chemistry of
materials [11]. These properties are dependent on the nature of
ions and their charge distribution among tetrahedral and octa-
hedral sites. In spinels, the oxygen ions form a close packed cubic
array, in which the A site cations occupy one-eighth of the tet-
rahedral sites while the B site cations are distributed over one
half of the octahedral positions. And hence the change in the
structural and magnetic properties of ferrites is due to
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E-muail addresses: p_hankare@rediffmail.com,
pandavraj@rediffmail.com (P.P. Hankare).
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substitution of different ions [12-15].

For the investigation of change in magnetization in a single-
domain magnetic structure of the mixed spinel ferrite, the system
NiFe, ,Mn,04has been synthesized. Here, Fe** is partially re-
placed by Mn®* which has a weaker magnetic moment than Fe>*;
that causes magnetic frustration. NiFe; ,Mn,0, nanoparticles
should have a single domain magnetic structure, which might
offer a simple system for understanding the magnetic behavior of
all compositions. Also the oxides like nickel ferrite, nickel man-
ganite display a negative temperature coefficient behavior where
resistance decreases with increasing temperature. This makes the
compound well suited for temperature sensing application [16].

2. Experimental details

During synthesis, powdered samples of the system NiFe, ,Mn,
04, (0.0 <x < 2.0) were synthesized by sol-gel method. High purity
AR grade ferric nitrate, manganese nitrate, nickel nitrate and citric
acid were used in the method of synthesis. The metal nitrate so-
lutions were mixed in the required stoichiometric ratios in dis-
tilled water. The pH of the solution was maintained between 9 and
9.5 using ammonia solution. The solution was slowly heated
around 373 K with constant stirring to obtain a floppy mass. The as
synthesized precursor powder where x=10 was subjected to
thermal analysis. The precursor powder was sintered at 973 K for
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Abstract Nanocrystalline LigsFess xCriOs (2.5 = x
> 0) systems were prepared by the sol-gel method. For-
mation of single phase cubic spinel structure for all the
compositions was confirmed from their X-ray diffraction
patterns. The lattice parameter shows a decreasing trend
with the increase in Cr content. Infrared spectra showed
two main absorption bands in the range 400-800 em™
arising due to tetrahedral and octahedral stretching vibra-
tions. A room temperature magnetization result shows a
ferromagnetic behavior decreases with increase in chro-
mium content. The detailed results of structural and mag-
netic have been discussed so as to bring out the role of Cr
substitution in lithium ferrite.

1 Introduction

Spinel ferrites have potential applications in electrical
components, memory devices and microwave devices over
a wide range of frequencies because of their high resistivity
and low loss behavior [1-3]. Ease of fabrication, low cost,
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high Curie temperature and better temperature stability of
saturation magnetization of lithium ferrites have made
them attractive from a commercial point of view and are
good substitutes of garnets for microwave devices such as
isolators, circulators, gyrators and phase shifters. lithium
ferrite has an important role in microwave latching devices,
magnetic switching circuits and can also be used as cathode
material in lithium batteries. There are many reports on the
effect of magnetic and non-magnetic substitutions on var-
ious properties of lithium ferrite [4-7].

Lithium ferrites in the spinel phase, Liy sFe, 50,4, have a
square hysteresis loop, high magnetization and high Curie
temperature. These properties are useful for technological
applications such as the development of low-cost materials
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 related to a large number of
applications [8—11]. Hankare et al. [12, 13] reported that
structural and magnetic properties of Li-Mn and Li-Cr
ferrites. Studies on electrical properties of Li—Co ferrites
have been reported by Song et al. [14].

Owing to its interesting physical properties and tech-
nological relevance, a number of studies on lithium ferrite
prepared by several methods, like sol-gel. chemical co-
precipitation, polymeric precursor, hydrothermal and
forced hydrolysis etc., have been carried out. However,
the preparation of Cr substituted spinel-type lithium fer-
rites in sol-gel method is relatively less explored. This
method has several advantages over a conventional
method, as heat produced by combustion can be con-
trolled, hence preventing excessive growth of the
nanocrystals. Also, no reports have been found in the
literature on the cation distribution by X-ray intensity
calculation method and magnetic properties of Cr sub-
stituted lithium ferrites.
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ABSTRACT

Nanocrystalline CoFe,_ Al O, (2.0 = x > 0) systems were prepared by sol-gel route. Formation of single phase
cubic spinel structure for all the compositions was confirmed from their X-ray diffraction patterns. The lattice
parameter shows a decreasing frend with the increase in Al content. Infrared spectra showed two main absorp-
tion bands in the range 400-800 cm~" arising due to tetrahedral and octahedral stretching vibrations. A room
temperature magnetization result shows a ferromagnetic behavior decreases with increase in aluminum con-
tent. The enhanced photocatalytic activity is attributed to surface area of the nano catalyst. The detailed results
of structural and magnetic have been discussed so as to bring out the role of aluminum substitution in cobalt

ferrite.

KEYWORDS: Sol-Gel Chemistry, TGA-DTA, X-ray Diffraction, Infrared Spectroscopy, Magnetic Properties.

1. INTRODUCTION

Ferrites are spinels with the formula AB,O,, where A and
B represents various metal cations, usually including iron.
Spinel ferrites usually adopt a crystal consisting of cubic
close-packed oxides with A cations occupying one eighth
of the tetrahedral holes and B cations occupying half of
the octahedral holes that is, the inverse spinel structure.!-2
Ferrite cores are used in electronic inductors, transform-
ers, electromagnets, magnetic recording tapes, component
of radar-absorbing materials or coatings used in stealth air-
craft and in the absorption tiles lining the rooms used for
electromagnetic compatibility measurements.’”

The applicability of these materials mainly depends
upon their various physico-chemical properties. Their
structural, electrical, magnetic, catalytic and gas sensing
activity were examined for dependence on their oxidation
state, active centers, surface area and smaller uniform sized
grains, which crucially depend on the process of synthesis,
heat treatment and location of cations over tetrahedral (T,)
and octahedral (0,) sites.

Various physical and chemical methods like mechan-
ical milling, inert gas condensation, hydrothermal reac-
tion, oxidative precipitation, sol-gel synthesis and reverse
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micelle technique are employed for the preparation of
nanoferrites.>'* The sol-gel method is used to speed up
the synthesis of complex materials. It is a simple process,
a significant saving in time and energy consumption over
the traditional methods. Small crystalline size of the resul-
tants may have an important influence on the particles of
the materials prepared. This method is employed to obtain
improved powder characteristics, more homogeneity and
have a narrow particle size, thereby influencing structural,
electrical, and magnetic properties of spinel ferrites.

A large number of organic pollutants are now days
introduced into the water systems from various sources
such as industrial effluents, agricultural runoff and chem-
ical spills. Their toxicity, stability towards natural decom-
position and persistence in the environment has been the
cause of much concern to societies and regulation author-
ities around the world. Dyes, phenols, pesticides, fertiliz-
ers, detergents, and other chemical products are disposed
off directly into the environment, without being treated,
controlled or uncontrolled and without an effective treat-
ment strategy. Color removal from the textile wastewater
has become an issue of interest during the last few years
because of the toxicity of the dyes and more often the col-
ored wastewater from the textile industries also decreases
the transparency of the receiving waters. Therefore, photo-
catalytic activity of the system was studied by using haz-
ardous methyl blue in presence of ultra-violent light with
fixed wavelength.
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ABSTRACT

Lithium ferrites were prepared by sol—gel route. Formation of single phase cubic spinel structure for the compo-
sition was confirmed from their X-ray diffraction studies. These ferrite sample existed as uniform and homoge-
nous grain size as observed from scanning electron microscopy technique (SEM). Nanocrystalline nature of
the sample was confirmed by TEM analysis. The present work describes the gas sensing performance of the
nanostructure ferrite towards H,S, CO;, NH3, LPG, Ethanol, H, and Cl,. It was found that the material exhibits
high selectivity and sensitivity towards 50 ppm LPG at the 250 °C temperature.

KEYWORDS: Sol-Gel Method, X-ray Diffraction, SEM, TEM, Gas Sensing.

1. INTRODUCTION

Mixed-metal oxides are classified into three types viz.
spinel, garnet and hexaferrite.! Spinels have interest-
ing structural, electrical and magnetic properties and
are widely used in many important components such
as microwave devices, magnetic memory and recording
media, transformer cores, choke coils, high frequency
instruments, data storage, noise filters and recording heads,
as a ferrofluids, catalytic activity and sensors owing to the
very important properties viz. structural, electrical, high
magnetic permeabilities and low magnetic losses.>? These
properties and applications are dependent on the nature of
ions and their charge distribution among tetrahedral and
octahedral sites.

Lithium ferrites have been studied and developed for
many researchers because of their very interasting struc-
tural, electrical and magnetic properties that provide bet-
ter applications of scientific and technological interest.**
Lithium ferrite in the spinel phase, LijsFe,s0,, has a
square hysteresis loop, high magnetization and high Curie
temperature. These properties are useful for technological
applications such as the development of low-cost materials
microwave devices.

Various methods have been developed for the
synthesis of ferrites. Wet chemical methods such
as,  co-precipitation,’ ' sol-gel,"  citrate-gel,'®

*Author to whom correspondence should be addressed.
Email: raj_rbm_raj@yahoo.co.in

Received: 10 May 2015

Accepted: 20 July 2015

hydrothermal, 17-19 solvothermal, 22! mechanical
alloying” % have been reported. Chemical methods for
synthesis of ferrites require low sintering temperature and
consequently produce powders with fine particles having
good homogeneity and high surface area. Some of these
wet chemical methods require sophisticated instruments.
Lithium ferrites with possible application in the field
of lithium batteries, we have developed a preparation
procedure for lithium ferrites using sol-gel autocombution
method. Sol-gel method is useful technique as compared
to other methods, due to the better homogeneity, smaller
particle size and modification of surface area. In present
investigation, an attempt is made to prepare lithium ferrite
nanoparticles, by sol-gel auto-combustion route, which
neither requires sophisticated instrument nor high sintering
temperature. Their structural and magnetic properties were
characterized by using X-ray diffraction (XRD), Ther-
mal analysis (TGA-DTA), Scanning electron microscopy
(SEM) and Transmmision electron microscopy (TEM) of
synthesized compounds have been investigated. Various
oxidizing and reducing gases were used to check the
gas sensing performance of these ferrite. Different gas
sensing parameters were studied in detail to express the
mechanism and activity of this ferrite.

2. SYNTHESIS TECHNIQUE

Polycrystalline samples having the general formula,
LiysFe; sO4 were synthesized by sol-gel method. High
purity AR grade ferric nitrate, lithium nitrate and citric
acid were used for synthesis. The metal nitrate solutions
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ABSTRACT

Magnetically separable nanocrystalline ZnCrFeQ, ferrite has been synthesized and studied its catalytic activity
for fungicide synthesis. Formation of single phase cubic spinel structure was confirmed from their X-ray diffrac-
tion pattern. These ferrite sample existed as crystalline nanoparticles of about 30—40 nm size as observed
from Transmission Electron Microscopy technigue. EDAX analysis indicated that the concentration of differ-
ent elements in different compositions is in close agreement with the starting concentrations. Infrared spectra
showed two main absorption bands in the range 400-800 cm~" arising due to tetrahedral (A) and octahedral (B)
stretching vibrations. The sample was found to be ferromagnetic. The enhanced catalytic activity is attributed to
surface area of the nano catalyst. The ferromagnetic property can be exploited for the retrieval of the catalyst

from water after the purification process.

KEYWORDS: Zn—Cr Ferrite, Magnetic Catalyst, Catalytic Activity, Benzimidazole.

1. INTRODUCTION

Spinels nanoparticles have been intensively studied in the
last decade for their unusual physical and chemical proper-
ties owing to their extremely small size, large specific sur-
face area and number of promising applications. Among
various classes of nanomaterials, spinels oxides are very
common, most diverse and possess richest class in terms
of physical, chemical and structural properties. In spinel
structure, the oxygen atoms are closely packed in face cen-
tered lattices, into the interstices of which the metal ions
are distributed. The unit cell of spinel contains 8§ molecules
(8 x FeFe,0y). There are 32 divalent oxygen ions, 16 triva-
lent iron ions and 8 divalent iron ions per unit cell. When
the oxygen atoms arrange themselves in FCC structure,
there are 8 occupied tetrahedral voids called the A and
16 occupied octahedral voids called the B sites.

Various methods are available for the synthesis of
metal oxides, such as microwave refluxing,' sol-gel,>?
hydrothermal,*> co-precipitation,®” citrate-gel® and spray
pyrolysis® etc. The selection of appropriate synthetic pro-
cedure often depends on the desired properties and final
applications. Among these synthesis techniques, sol-gel
autocombution method has several advantages over others
for preparation of nanosized metal oxides as the process
begins with a relatively homogeneous mixture and involves

*Author to whom correspondence should be addressed.
Emails: Bvjadhav02@yahoo.co.in, raj_rbm_raj@yahoo.co.in
Received: xx Xxxx xxxx

Accepted: xx Xxxx xxxx

low temperature conditions and results a uniform ultrafine
porous powders.'” This method was employed by us to
obtain improved powder characteristics, better homogene-
ity and narrow particle size distribution, thereby influenc-
ing structural, electrical and magnetic properties of spinel
ferrites.!'""* Spinel ferrites find potential applications in
electrical components, memory devices, magnetostrictive
and microwave devices over a wide range of frequen-
cies because of their high resistivity and low losses.'*!*
The field of ferrites is well explored, due to their poten-
tial applications and the interesting physics involved in
them.

Spinels with divalent and trivalent had been used for a
variety of reactions like oxidation of hydrocarbon'® and
oxidative dehydrogenation of hydrocarbons.?’ The activ-
ity for the CO oxidation on Cr,0; mixed with MgO and
BeO was found to depend on formation of spinel.”’ Natta
and Corradini had shown that the spinel formation is an
essential feature in the ZnO-Cr,0; catalytic system for
synthesis of methanol.”>

In the present work, we report the synthesis, charac-
terization and catalytic activity of a magnetically separa-
ble sol-gel synthesized nanosized Zn—Cr ferrite. It is a
simple process, which offers a significant saving in time
and energy consumption over the traditional methods, and
requires lower sintering temperature. This method was
employed to obtain improved powder characteristics, more
homogeneity and narrow particle size distribution, thereby
influencing their structural, electrical and magnetic proper-
ties. The structural, electrical and magnetic properties were

J. Nanoeng. Nanomanuf. 2015, Vol. 5, No. xx

2157-9326/2015/5/001/007

doi:10.1166/jnan.2015.1258 1

I - 10



Copyright © 2016 by American Scientific Publishers
All rights reserved.
Printed in the United States of America

AMERICAN
SCIENTIFIC
PUBLISHERS

Materials Focus
Vol. 5, pp. 1-4, 2016
(www.aspbs.com/mat)

Catalytic Activity of Nanocrystalline Cr
Substituted Zn—Mn Ferrospinels

R. P. Patil"%*, A. D. Pinjarkar?, S. L. Pawar?, A. C. Bhosale?, and P. P. Hankare'*
.|

'Department of Chemistry, Shivaji University, Kolhapur 416004, MH, India
2Department of Chemistry, M.H. Shinde Mahavidyalaya, Tisangi 416206, MH, India

ABSTRACT

Nanocrystalline Cr substituted Zn—-Mn ferrites powders were synthesized by a sol-gel method. The X-ray diffrac-
tion results indicate that the synthesized nanocrystalline ferrites having only spinel structure without the pres-
ence of other phase impurities. The crystal structure and morphology of the spinel ferrite powders, as revealed
by TEM, show that the all samples are nanosized in nature. Catalytic study reveals that ZnCrFeO, shows good

catalytic activity towards oxidation of different oximes.

KEYWORDS: Sol-Gel Synthesis, X-Ray Diffrcation, TEM, Catalytic Activity.

1. INTRODUCTION

Now a day everyone interested in the field of spinel ferrite
because these ferrites having very important role in mod-
ern materials research such as magnetic recording media
and magnetic fluids for the storage and retrieval of infor-
mation, magnetic resonance imaging (MRI) enhancement,
catalysis, magnetically guided drug delivery, sensors, and
pigments.”? It is well known that the chemical, struc-
tural, and magnetic properties of spinel ferrite parti-
cles are strongly influenced by their composition and
microstructures, which are sensitive to the preparation
methodologies.®*

Oxidation reactions are the most widely observed reac-
tions in the nature. It can happen in living as well as
non-living systems. A simple example of this is rusting
of iron or reddening of piece of apple when exposed
to air. Many biochemical reactions involve the oxidation
reactions in many forms such as energy transformation
and storage, as well as the biosynthesis and metabolism
of essential amino acids, hormones vitamins, etc. Oxida-
tion reactions are involved at some or other step in mod-
ern chemical industrial process which is responsible for
improvement in standard of living whether it is pharma-
ceutical industry or polymer industry or the information
technology industry. Thus it is difficult to imagine the life
without oxidation reactions. The direct single step oxi-
dation of benzylic compounds to carbonyls is a reaction
of fundamental synthetic utility. Aromatic carbonyl com-
pounds are widely employed as solvents and intermediates

*Authors to whom correspondence should be addressed.
Email: raj_rbm_raj@yahoo.co.in

Received: xx Xxxx xxxx

Accepted: xx XXXX XXXX

in organic synthesis. Chromic acids and chromium based
reagents are versatile oxidizing agents for the benzylic
oxidations. Most of methods used to effect this oxidative
transformation suffer from drawbacks such as the use of
large excess of reagent, solvents, long extraction periods,
poor product yield and generation of toxic effluents. Clark
et al. has reported catalytic oxidation of ethyl benzenes
to acetophenones using alumina supported dichromate.’
Shaabani et al. has reported the oxidation of alkyl aromat-
ics using KMnO, supported on ion exchange resins.® All
the heterogeneous catalytic methods mentioned above suf-
fer from drawbacks like difficulty in the preparation and
poor reusability in the liquid phase. Hence our objective
was to develop a simple, efficient and reusable catalytic
system.

In this communication, we report a sol-gel synthesis of
Cr substituted Zn—Mn ferrites. The synthesized nanopar-
ticles were characterized by X-ray diffraction (XRD) and
transmission electron microscopy (TEM). The catalytic
properties of nanoparticles were investigated using an oxi-
dation of different oximes.

2. EXPERIMENTAL DETAILS

Analytical grade chromium nitrate [Cr(NO;); - 9H,0],
iron nitrate [Fe ((NO;);-9H,0], =zinc nitrate [Zn
(NO;), - 6H,0], manganese nitrate [Mn (NO,), - 4H,0]
and citric acid [C4HgO; - HyO] were used to prepare
ZnMn,_Cr,FeO, (where x = 0.0, 0.25, 0.50, 0.75 and
1.0) by sol-gel method. Metal nitrates and citric acid were
dissolved in minimum quantity of deionized water with
1:1 molar ratio. The pH of the solution was adjusted to
about 9.0 to 9.5 using ammonia solution. The solution was
transformed to dry gel on heating to 353 K. On further
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Abstract
Lithium ferrite powder was syvnthesized by a novel polyol method. The X-ray

diffraction results indicate that the synthesized nanocrystalline lithium ferrite have only
spinel structure without the presence of other phase impurities. FT-IR data indicates two
strong bands observed in spectrum which is well maiched with spinel structure. The
morphology and particle size of the spinel ferrite powder, as revealed by SEM analysis. It
shows that the LiysFe; ;04 sample contain uniform and homogenous particles. The
electrical behavior clearly indicates that the present ferrite have semiconductor like
nature. Thermoelectric power measurement also confirms n-tvpe semiconducting nature
of lithium ferrite. A room temperature magnetization result shows a ferromagnetic
behavior of the lithium ferrite. The present work describes the structural, electrical and
magnetic properties of lithium ferrite.
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Nanocrystalline ZnMnixCrxFeO4 (1.0 = x > 0) ferrites were prepared by
sol-gel route. The synthesized material was characterized by various
physicochemical methods. X-ray diffraction (XRD) method was used to confirm
the formation of single phase cubic spinel lattice for all the composition. Lattice
parameter shows a decreasing trend with an increase in Cr content in the
compositions. Formation of spherical nanoparticles was revealed by scanning
electron microscopy (SEM) analysis. Photocatalytic activity studies for thymol
blue degradation indicate an enhanced activity for the composites when the
maximum chromium is present in ZnMnFeOs+The detailed results of
physicochemical properties and photocatalytic application have been discussed so

as to bring out the role of chromium substitution in determining structural and

photocatalytic application of Zn-Mn ferrites.

Introduction

Mixed-metal oxide nanoparticles have been
intensively studied in the last decade for their unusual
physical and chemical properties owing to their extremely
small size, large specific surface area and number of
promising applications. Among various classes of
nanomaterials, metal oxides are very common, most diverse
and possess richest class in terms of physical, chemical and
structural properties. The result and prospects of numerous
applications of metal oxides, such as fabrication of
microelectronic circuits, sensors, piezoelectric devices, fuel
cells, dielectrics, lasers, magnets and catalysts have been

discussed in literature [1-13].

Recently, considerable effort has been made on the
preparation of surface modified nanoparticles of different
types of metal oxides. Various methods are available for the
synthesis of metal oxides. such as microwave refluxing [14].
sol-gel [15-16]. hydrothermal [17-18]. co-precipitation [19-
20]. citrate-gel [21] and spray pyrolysis [22] etc. The
selection of appropriate synthetic procedure often depends
on the desired properties and final applications. Among
these synthesis techniques, sol-gel autocombution method
has several advantages over others for preparation of
nanosized metal oxides as the process begins with a

relatively homogeneous mixture and involves low
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ABSTRACT

Hydroxide precursor method has been used for the synthesis of Nano-cyrstaline
of Cd-Mn Ferrite material. The characterization of synthesized material was
carried out by using X-ray diffraction (XRD), scanning electron microscopy
(SEM), and IR spectroscopy. X-ray analysis revealed that all the compositions are
in cubic phase. Homogenous grain structure was observed from SEM. FT-IR
spectral studies indicate two absorption bands, one around 600cm ! (Tetrahedral)
and the other weak around 500 cm™ (Octahedral). The electrical de resistivity
measurement reveals the semiconducting nature of synthesized material where as
the ferrimagnetic behavior has been confirmed by Magnetic study. Gas sensing
performance of system Cd,.,Mn,Fe,O; tested for various gases. The composition
Cdy25Mny;sFe,0, is seen to be more selectivity and maximum response towards

NH; gas at 30°C operating temperature.

Introduction

With the rapid development of information

technology and mobile communication, the electronic

Along with these properties ferrites are having wide range of
applications such as in drug delivery system, photocatalysis

and gas sensors.

components with small size, high efficiency, and low cost are
urgently demanded [1,2]. Multilayer Chip Inductor (MLCI) is
such a component, widely used in electronic products, such as
cellular phone, notebook computer, and video cameras [3]. Up
to now, ferrites have been the dominant materials for MLCI
due to their better magnetic properties at high frequency and
low sintering temperature [4,5]. Ferrite is also a pertinent
magnetic material for wide applications owing to its high
resistivity, high Curie temperature and environmental stability
[6].Materials with high permeability are required for reducing
the number of layers in MLCI and realizing the better

miniaturization.

The properties of ferritt material depend on
preparation methods. The conventional way of producing
these materials is by the solid-state reaction of
oxide/carbonate and calcination at high temperature. The
solid-state reaction method has some inherent disadvantages
such as chemical inhomogeneity, coarser particle size, and
introduction of impurities during ball milling [7].The new
chemical wet methods overcome these problems. Ferrites
are prepared by various methods such as sol-gel [8], co—
precipitation [9], citrate precursor [10], solvent evaporation

[11] and hydrothermal [12].
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Abstract:
Spinel ferrite nanoparticles exhibits significant magnetic, optical and oxidation properties compared to the bulk

dimensions. Nanoparticles of pure ferrites, mixed ferrites and inverse spinels are popular in the field of
photocatalysis. Zn-Co-ferrite nanoparticles have been synthesized by sol-gel auto combustion method from nitrate
salts of respective metal ions using lemon as a chelating agent. X-ray diffraction pattern confirmed the formation of
single-phase nanoparticles of Zn-Co-ferrite. Fourier transform infrared study was performed to ascertain the
structure of the nanoparticles. The objective of this study is to find a synthesized compound such as Zn-Co-ferrite
ferrite nanoparticles as photocatalyst for degradation of organic dyes. Absorbance versus time measurements are
made at A max values 430 nm for Tartrazine dye. It was found that dves undergo fast degradation with UV light in
presence of doped compound. UV-visible spectrophotometer was used to estimate the rate of degradation of dves

from residual concentration in dyes.
*Corresponding Author:
Mr. Sajid F. Shaikh,

Department of Chemistry, =] a =]
Anjuman Islam Janjira Degree College of Science, Murud-Janjira (M.S.), Eat = gt
India. 402201. (Mob. No. — 7038601376, =]

E-Mail- sajidoshailh(@gmail.coni)

Please cite this article in press as Sajid F. Shaikh et al., Photocatalytic Activity of Zn-Co-Ferrite Nanoparticle
Synthesized Using Lemon as Green Binding Agent by Sol-Gel Method, Indo Am. J. P. Sci, 2018 (Suppl.); 05(01).

Page $S89




Aarhat Multidisciplinary International Education Research Journal (AMIER])

A Peer Reviewed Multidisciplinary Journal
Impact Factor 5.18

UGC Approved Journal No 48178, 48818
ISSN 2278-5655

Investigation of structural and magnetic properties of TiO2 supported
Zinc ferrite

R.P.Patil”, B. L. Shinde®, M. N. Gadsing®, R. K. Dhokale?
“M.H.Shinde Mahavidyalaya. Tisangi- 416206 (MH) India.
"P.D.E. As.Waghire College, Saswad
Jawahar Arts, Science and Commerce College, Anadur-413 603 (MS) India.
4Arts, Science and Commerce College. Naldurg-413 602(MS) India

KEYWORDS

ABSTRACT
Nanocomposite,
XRD. Nanocrystalline TiO2 loaded ZnFe204 was synthesized by wet chemical
TEM. process. Phase formation study was carried out by using x-ray diffraction
i ) technique and it’s reveals that TiO: properly supported on the surface of zinc
Magnetism,
ferrite. Nano sized two different layers such as cubic zinc ferrite and TiO2 were
confirmed by transmission electron microscopy technique. Magnetic data for all
samples indicates that ferromagnetism was decreases with increasing non
magnetic titania. In this manuscript detailed study of structural and magnetic
properties of TiO: supported Zinc ferrites nanocomposites samples were
(jorn'esponding Author investigated.
Email

raj rbm_raj@yahoo.co.in

Introduction

Mixed-metal oxides having general formula AB2Oy,
were A is divalent metal ion, B is trivalent metal ion and O is
oxide ion. In these mixed-metal oxides Iron is main element,
therefore this materials is called as ferrites. In our earlier
research work, we have synthesized various mixed-metal
oxides or ferrites such as LiosFe2 504, LiosMn2504 . CoFe20a,
ZnTiFeOy and ZnCrFeOy [1-5].The structural, magnetic and
electrical properties of theses ferrites were based on method of
preparation, sintering temperature, atmospheric conditions,
complexing agent and purity of metal salts.

Several researchers have prepared different nano-
sized ferrites by physical and chemical methods such as co-
precipitation [6]. sol-gel [7]. microemulsion method [8].

hydrothermal [9], spray pyrolysis [ 10], reverse micelle[11],

precursor [12], combustion synthesis [13] etc. Out of all
methods, our interest only in citrate-gel method because this
method is superior than others, not require any sophisticated
instrument, obtained homogenous uniform grains and
require low sintering temperature.

In this article, we have synthesized 10, 20 and 30%
TiO; supported zinc ferrite by citrate-gel and impregation
method. After synthesis, structural properties of all samples
were characterized by XRD and TEM analysis. Magnetic
study was carried out by using Vibrating sample
magnetometer. This research work was already published in
one reputed journal [14] but dielectric permittivity study for
10, 20 and 30% TiO: supported zinc ferrites nanocomposite

samples are not available in literature.
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Nanocrystalline ZnCrFeOu4 ferrite has been synthesized. Formation of
single phase cubic spinel structure was confirmed from their X-ray diffraction
pattern. These ferrite sample existed as crystalline nanoparticles of about 30-40 nm

size as observed from Transmission Electron Microscopy technique. Infrared

spectra showed two main absorption bands in the range 400-800 cm™ arising due
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to tetrahedral (A) and octahedral (B) stretching vibrations. The sample was found

Introduction

Spinels nanoparticles have been intensively studied in
the last decade for their unusual physical and chemical
properties owing to their extremely small size, large specific
surface area and number of promising applications. Among
various classes of nanomaterials, spinels oxides are very
common, most diverse and possess richest class in terms of
physical, chemical and structural properties. In spinel structure,
the oxygen atoms are closely packed in face centered lattices,
into the interstices of which the metal ions are distributed. The
unit cell of spinel contains 8 molecules (8 X FeFe;0y). There are
32 divalent oxygen ions. 16 trivalent iron ions and 8 divalent
iron ions per unit cell. When the oxygen atoms arrange
themselves in FCC structure, there are 8 occupied tetrahedral
voids called the A and 16 occupied octahedral voids called the
B sites.

Various methods are available for the synthesis of metal
oxides, such as microwave refluxing [1]. sol-gel [2-3],
hydrothermal [4-5], co-precipitation [6-7], citrate-gel [8] and
spray pyrolysis [9] etc. The selection of appropriate synthetic
procedure often depends on the desired properties and final
applications. Among these synthesis techniques, sol-gel
autocombution method has several advantages over others for
preparation of nanosized metal oxides as the process begins
with a relatively homogeneous mixture and involves low
temperature conditions and results a uniform ultrafine porous
powders [10]. This method was employed by us to obtain
improved powder characteristics, better homogeneity and
narrow  particle size distribution, thereby influencing
structural, electrical and magnetic properties of spinel ferrites
[11-13]. Spinel ferrites find potential applications in electrical

components, memory devices,
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KEYWORDS ABSTRACT
Manganese doped
CoZn ferrite Manganese doped Co-Zn ferrite nanoparticles have been synthesized by sol-

gel auto combustion method from nitrate salts of respective metal jons. The
nanoparticles synthesized were annealed at different annealing temperatures of
873K, 973K, 1073K, 1173K and 1273K. The size of nanoparticles was also analyzed
at a constant annealing temperature for different duration of time. X-ray diffraction
pattern confirmed the formation of single-phase nanoparticles of Manganese doped
Co-Zn ferrite. Fourier transform infrared study was performed to ascertain the
structure of the nanoparticles. FT-IR studies also supported the trend of increasing
size as shown by XRD results. The study revealed that crystallinity enhanced and
size of the nanoparticles increased with increasing annealing temperature due to
coercity.

nanoparticles,
sol-gel technique, XRD,
FT-IR
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Introduction suitable for magnetic recording applications (4). Many

Polycrystalline spinel ferrites are widely used in
many electronic devices. They are preferred because of their
high permeability in the radio- frequency (RF) region, high
electrical resistivity, mechanical hardness and chemical
stability. Ferrite nanoparticles are under inmtense research
because of their unique chemical, mechanical, structural
magnetic and electric properties.(1.2) Ferrite nanoparticles
have versatile application in catalysis, electronics, photonics,
sensors and Ferro fluids.(3) Ferrite nanoparticles are also used
in biomedical sciences. Due to their unique size and shape,
they can easily reach to the body parts where other
conventional drugs find hard to reach.

Cobalt ferrite (CoFe204) is a well-known hard
magnetic material with high coercivity and moderate
magnetization. These properties, along with their great

physical and chemical stability, make CoFe204 nanoparticles

efforts have been made to improve the basic properties of
these ferrites by substituting or adding various cations of
different valence states depending on the applications of
interest. Among spinel ferrites, Zn™ substituted CoFe204
nanoparticles exhibit improved properties such as excellent
high

anisotropy,

chemical stability, COITOSioN resistivity,

magnetocrystalline magnetostriction,  and
magneto-optical properties (5-7).

Size of the particles depends mostly on the
preparation method and conditions. In The literature, there
are a number of methods like as hydrothermal synthesis,
mechanical Milling and hydrolysis of metal carboxylate in
organic solvent (8-9), sol-gel pyrolysis method (10)the
microwave hydrothermal method (11), template-assisted
hydrothermal method (12), and combustion technique are

used to prepare ferrites nanoparticles. However sol-gel auto
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i ABSTRACT

Zinc ferrite,
Co-precipitation,
XRD, SEM,
Electrical resistivity,

Gas sensor.

ZnFe204 was synthesized by using co-precipitation method under stoichiometric
conditions. The structure and the crystal phase of the powder were characterized
on an X-ray diffractometer. The ferrite powder existed as single phase cubic
spinel oxide and has a particle size of ~30nm. DC electrical resistivity of the

prepared ferrite powder was studied by using two prove method and it indicates

the semiconducting nature of prepared spinel ferrite. Gas sensing response of zinc

ferrite was evaluated as a function of operating temperature for different test
gases such as ammonia, chlorine, LPG, CO2, Clz, hydrogen sulphide and Ha.
ZnFe;04 exhibit significantly high response towards HaS gas at their 300 ppm
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concentration at 300°C.

Introduction

Hydrogen sulphide gas is a colorless, corrosive, toxic
and flammable gas, occurring naturally in crude petroleum,
natural gas, volcanic gases, and hot springs with smell of
rotten eggs. Combustions of petroleum and coal are the
predominant sources of the gases containing sulfur. Hydrogen
sulfide is considered a broad-spectrum poison, meaning that it
can poison several different systems in the body, although the
nervous system is most affected. The toxicity of HaS is
comparable with that of hydrogen cyanide. It forms a complex
bond with iron in the mitochondrial cytochrome enzymes,
thus preventing cellular respiration. Since hydrogen sulfide
occurs naturally in the body, the environment and the gut,
enzymes exist in the body capable of detoxifying it by
oxidation to (harmless) sulfate. Hence, low levels of hydrogen
sulfide may be tolerated indefinitely.

The gases containing sulfur can result in
undesirable disastrous deformations such as infection to
respiratory track and lung cancer [1, 2]. In last decade,
remarkable efforts have been taken for the development of
ferrite gas sensors in detection of toxic gas pollutants from
vehicle exhaust, biological hazards, environment, and
pollution monitoring [3].Therefore, monitoring of traces of
such gases has become prime research work [4]. Various
oxide as well as dioxides has been well studied as a sensor
material to detect most of the reducing gases [5-7]. Sensors
based on semiconducting oxides like SnO;, ZnO, and WO;
have been widely studied. due to their distinct advantages.
such as high response time and low cost [8-9]: however.
selectivity remains the main challenge for such materials.
But the major problem associated with this material is its
total lack of selectivity. Several novel materials are being

tried with distinct and extraordinary gas sensing capabilities.
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Abstract

Mixed metal oxides have attracted significant attention as catalysts for various organic
reactions. In this study. we have synthesis Pd/Mg;xMnxCo0204 catalyst for organic transformation.
While Mg substituted magnesium cobaltite prepared by sol-gel auto combustion technique. This
synthesized material is characterized by different spectroscopic techniques such as XRD, SEM,
EDAX and VSM analysis. The XRD studies show the formation of cubic spinel phase with
average crystallite size of 33 nm. SEM shows spherical interlinked fibrous morphology. The purity
of the material analyzed by EDAX analysis. A room temperature magnetization result shows a
ferromagnetic behavior decreases with increase in Mg content. With Palladium i1s supported on
these characterized materials and catalytic performance were studied over Heck coupling reaction

it 1s found that 10% Pd supported Mgp.sMno.sC0204 shows ameliorate result.

Key words: - Sol-gel synthesis, XRD, SEM, EDAX.

1. Introduction

During the last decades, there has been an increasing attention inmixed metal oxides
because of their remarkable dielectric, magnetic and optical properties, owing to both the broad
applications in various technological areas. Number ofdifferent methods have been discovered to
prepare mixed metal oxides such as, citrate precursor [1], forced hydrolysis [2],spray pyrolysis [3],
co-precipitation[4], hydrothermal [5],ceramic method [6] and sol-gel[7].

The wvinylation and arylation of olefin with aryl or vinyl halides was developed

independently by Mizorokiand Heck[8-9] about 50 years ago and universally known as Heck
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Abstract
Nanosized ceria (CeOz), cassiterite (SnO:z) and ceria-cassiterite (CeO2-Sn0O2) have been
synthesized and studied its photocatalytic activity for methyl orange degradation under UV-Visible
type radiation. Phase formation study was carried out by using x-ray diffraction technique and it’s
reveals that ceria (CeO.) properly supported on the surface of cassiterite (SnO.). Nano sized ceria,
cassiterite and ceria-cassiterite nanocomposite were confirmed by transmission electron microscopy
technique. The particle size of the CeO: and SnO: and their nano composite is in the range of 10-20
nm. Photocatalytic activity of the CeO>-SnOz composite was improved as compared to CeO2 and

SnOaz. The enhanced photocatalytic activity is attributed to the increased visible light absorption and

improved adsorption of the dye on the surface of the composite catalyst.
Keywords: Ceria, cassiterite. nanocomposite, photocatalytic degradation, methyl orange

1. Introduction

Effluents from textile industries contain a significant percentage of dyes that cause
considerable environmental concerns. Dyestuffs are often non-biodegradable compounds and are
hazardous to the living organisms. Photocatalytic degradation using solar radiation is a potential
technique for the removal of the organic contaminants from water. Photocatalysts like T102, CdS,
WOs, ZrO2., and V20s have been investigated for the treatment of these effluents with the aim of
mineralizing the dyes completely [1, 2]. When photocatalysts are dispersed on other oxides, its
surface area increases and it can lead to enhanced photocatalytic activity. The increased activity was
attributed to the increased surface acidity of the mixed oxide. Earlier researchers were studied Ti0,
dispersed on different supports like Al>O3, ZrO,, CeO: and zeolite exhibited different photocatalytic

activity for hydrogen generation from water-methanol mixture [3]. The highest activity was
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Abstract

Nanosized ceria (CeQ;), titania (TiO;) and ceria- titania
(Ce02-TiO2) have been synthesized by microwave method
and studied its photocatalytic activity for methyl red
degradation under UV-Visible type radiation. Phase formation
study was carried out by using x-ray diffraction technique and
it’s reveals that ceria (CeO,) properly supported on the surface
of titania (TiO,). Nano sized ceria. titania and ceria- titania
nanocomposite were confirmed by transmission electron
microscopy technique. The particle size of the CeO». TiO; and
their nanocomposite is in the range of 10-15 nm.
Photocatalytic activity of the CeO,-TiO, composite was
improved as compared to CeO, and TiO,. The enhanced
photocatalytic activity is attributed to the increased visible
light absorption and improved adsorption of the dye on the
surface of the composite catalyst.

Keywords: Ceria, titania. nanocomposite, photocatalytic
degradation. methyl red

INTRODUCTION

Photocatalytic reactions at the surface of titanium dioxide
have been attracting much attention in view of their practical
applications to environmental cleaning such as self cleaning
of tiles. glasses and windows. Titanium dioxide represents an
effective photocatalyst for water and air purification and for
self-cleaning surfaces. Additionally, it can be used as
antibacterial agent because of strong oxidation activity and
superhydrophilicity [1]. Strong oxidation and reduction power
of photoexcited titanium dioxide (Ti0,) was realized from the
discovery of Honda-Fujishima effect [2]. Photocatalytic
degradation using solar radiation is a potential technique for
the removal of the organic contaminants from water.
Photocatalysts like TiO,. CdS. WO;. ZrO; and V,0s; have
been investigated for the treatment of these effluents with the
aim of mineralizing the dyes completely [3. 4]. When
photocatalysts are dispersed on other oxides, its surface area
increases and it can lead to enhanced photocatalytic activity.
The increased activity was atfributed to the increased surface
acidity of the mixed oxide.

)

TiO> is a high band gap semiconductor that is transparent to
visible light and has excellent opfical transmittance. The
American Food and Drug Administration (FDA) has approved
the use in human food, drugs and cosmetics and compounded
in food contact materials such as cutting board and other
surfaces in contact with unprotected food [5]. For photovoltaic
applications. T10: photo-catalyst 1s effective in solar light or
light from visible region of the solar spectrum need to be
developed as future generation photo-catalytic material [6].
TiO: has high refractive index and good insulating properties
and as a result it is widely used as protective layer for very
large scale integrated circuits and photovoltaic cells as well as
antireflective coatings. gas sensors. electro-chromatic displays
and planar waveguides. Similarly. CeQ> is reported to be a
predominantly ionic conductor., exhibits n-type conductivity
under certain conditions. Cerium dioxide is an inexpensive
and relatively harmless material that presents several
characteristics that could be potentially advantageous for
photocatalytic applications.

Ti0; and CeO; nanomaterials reveal that they are promising
materials for optoelectronic devices such as solar cells,
conductive layers. and transistors due to its excellent electrical
and optical properties. CeO: and TiO; are a well known
photocatalyst having a suitable bandgap and works under UV
illumination [7-8]. The observed photocatalytic activity of the
composite was correlated with the proper microstructure of
this composite and the isolation function of the supporting
layer. In the present work, we report the synthesis.
characterization and photocatalytic activity of CeO,. TiO» and
Ce0,-Ti0O; novel photocatalytic system. It is expected that a
combination of CeO; and TiO» can show synergistic effect in
improving the optical absorption property resulting in
enhanced photocatalytic activity. With this aim. CeOa, TiO;
and Ce0»-TiO» nanocomposite has been synthesized and
studied its photocatalytic activity for the degradation of
methyl red dyes solution under UV-Visible light type
irradiation.
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Abstract

Nanocrystalline Cr-substituted lithium ferrites were synthesized by sol-gel method. The
structural data shows that, the cubic phase was observed by XRD ananlysis. The electrical
properties study was carried out by using two probe methods and it is revealed that the all Cr
substituted ferrites are semiconducting nature. Thermoelectric power measurement also confirms P-
type semiconducting nature of Chromium substituted lithium ferrites. The effect of Chromium
substitution in lithium ferrites was crucial role on the structural and electrical properties of the
system.

Keyword: Sol-gel method, XRD, Electrical properties.

Corresponding Authors: patilraj 2005(@rediffmail.com
Tel: - +91-9657999666.

1 Introduction

Polycrystalline Lithium and metal substituted lithium ferrites are magnetic semiconductors
which cannot be replaced by any other magnetic materials, because ferrites are stable, relatively
inexpensive, easily manufactured and have widespread applications in lithium batteries, recording
heads, transformer cores, noise filters due to their mteresting structural, electrical and magnetic
properties [1]. These properties are mainly depending upon chemical composition. method of
preparation, sintering temperature and time [2]. Lithium ferrites in the spinel phase, LiosFe2 504,
have a square hysteresis loop. high magnetization and high Curie temperature. These properties are
useful for technological applications such as the development of low-cost materials microwave

devices. Many transition metal cations such as Mn, Cr, Co and Ti can be introduced into the lattice
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Abstract:

Mangnease substituted Lithium ferrites were prepared by sol-gel route. Formation of
single phase cubic spinel structure for all the compositions was confirmed from their X-ray
diffraction studies. These ferrite samples existed as uniform and homogenous grain size as
observed from scanning electron microscopy technique (SEM). The present work describes the
gas sensing performance of the nanostructure ferrite towards H:S, COz, NHz, LPG, Ethanol, H>
and Clz. It was found that the material exhibits high selectivity and sensitivity towards 50 ppm

ethanol at the 250°C temperature.

Keywords: Sol-gel method, X-ray diffraction. SEM, Gas sensing.

1.0 Introduction:

Ferrites have been studied and developed for many years because of their structural,
electrical and magnetic properties that provide better applications of scientific and technological
interest [1-5]. Lithium ferrite in the spinel phase, Lio.sFe2504, has a square hysteresis loop, high
magnetization and high Curie temperature. These properties are useful for technological
applications such as the development of low-cost materials 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 related to a large number of applications [6-9]. Many Researchers like Wafik
et. al have studied the composition dependence of discontinuous magnetization in Li-Ti ferrites
[10]. Raman et. al [11] have reported the loss of lithium in 1.i ferrites as a result of heating above
1000°C. Studies on electrical on Li-Co ferrites have been reported by Song et.al [12]. Microwave
dielectric loss in Li-Zn ferrites has been reported by Raman et.al [13] and they observed an

increase in dielectric loss with temperature. Lithium and metal substituted lithium ferrites with
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Abstract

The nano size particle of Zinc Cobalt ferrite having the chemical formula ZngsCogsFe,O4 was synthesized by a
Sol-Gel auto combustion route using green and organic chelating agents. The obtained material was sintered at
700 °C for & hours. The sintered nanoparticles were characterized by means of Fourier transform infrared
spectroscopy (FT-IR), X-rav diffraction analysis (XRD), scanning electron microscopy (SEM) and energy
dispersion X-ray analvsis (EDAX). FT-IR study was performed to ascertain the structure of the nanoparticles.
XRD analvsis revealed a single crystalline cubic phase for nanoparticles thermally treated at 700 °C. The average
crvsrallite size was found to be around 15.6 nm and 15.9 nm. Scanning Electron Microscopic (SEM) studies
revealed nano crvstalline nature of the sample. Energy dispersion X-ray analvsis (EDAX) was performed to know
an elemental composition of the sample and to confirn the stoichiometry.

Keywords: Zing sCog sFe>04 Sol-Gel auto combustion, X-Ray Diffraction, SEM; EDAX

1. INTRODUCTION:

Spinel ferrite nanoparticles and their coated. specially Co-Zn ferrite have been extensively
investigated during the recent years., due to their favorable magnetic properties in all areas of
biomedicine and bicengineering. such as contrast enhanced magnetic resonance imaging, cell
separation. hyperthermia, detoxification of biological fluids. drug delivery and tissue regeneration[1-6].
Synthesis of magnetic nanoparticle has been desperately interested because of their unique features and
potential applications, such as magnetic resonance imaging, treatment of cancer and biomedical drug
delivery [1.2. 7-10].

Cobalt ferrite (CoFeyOy4) is a well-known hard magnetic material with high coercivity and
moderate magnetization. These properties, along with their great physical and chemical stability, make
CoFe,O, nanoparticles suitable for magnetic recording applications [11]. Many efforts have been made
to improve the basic properties of these ferrites by substituting or adding various cations of different
valence states depending on the applications of interest. Among spinel ferrites. Zn” substituted
CoFe,O, nanoparticles exhibit improved properties such as excellent chemical stability. high corrosion
resistivity, magnetocrystalline anisotropy. magnetostriction. and magneto-optical properties [12-13].

In addition, metallic nanoparticles are made of iron. nickel or cobalt, mostly due to their
chemical instability for biological applications are ignored and are easily oxidized in the presence of
water and oxygen [14]. Cobalt zinc ferrite nanoparticles have been synthesized by different methods.
such as co-precipitation. hydrothermal. sol-gel and other chemical methods [15-17].

In this paper. focus was placed on the comparative study of size controlled synthesis and
characterizations of zinc cobalt ferrite (Zn,sCo,sFe,0,4) nanoparticle using green chelating agent such
as lemon juice and conventional chelating agent such as citric acid via Sol-Gel auto combustion
method. Their characterization was investigated by X-ray diffraction (XRD). Fourier transform infrared
spectroscopy (FTIR). and scanning electron microscopy (SEM) with EDAX.
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Abstract

Nanocrystalline Ni,Co; .Fe;0y4 (1.0 = x = 0) ferrites were prepared by polyol route. Formation
of single phase cubic spinel structure for all the compositions was confirmed from their X-ray
diffraction parterns. These ferrite samples existed as crystalline nanoparticles of abour 10-20 nm size as
observed from Transmission Electron Microscopy technique. The magnetic studies indicared that, the
Jerrimagnetic behavior increases with Nickel substitution.

Keywords: polyol method: x-ray diffraction; nanostructures: magnetic materials; infrared spectroscopy

Introduction

Among various classes, nanoferrites are very common, most diverse and possess richest class in
terms of physical, chemical and structural properties. Nanoferrites are being intensively studied due to their
interesting physico-chemical properties as well as various promising applications, such as microelectronic
circuits. dielectrics, sensors, magnets and catalysts have discussed'®. The interesting physical and chemical
properties of ferrospinels arise from their ability to distribute the cations among available tetrahedral (A) and
octahedral (B) sites. Among various oxides, transition metal oxides with iron oxides as their main
component have attracted the attention of physicists and technologists, since these are magnetic
semiconductors suitable for use in microwave devices.

In a spinel structure, the distribution of cations on A and B sites depends on their nature of ions,
charge distribution and site preference amongst tetrahedral and octahedral sites. CoFe,0, possesses inverse
spinel structure having wide range of applications and degree of inversion depends upon the heat treatment.
It has high coervicity and moderate saturation nulgnetizz-ltion?. Recently, considerable effort has been made
on the surface modification of nanoparticles and the preparation of different type of metal oxides. Various
methods are available for the synthesis of metal oxides, such as microwave refluxings, sol—gelg,
hydrothermz-llm” cofp[ecipitationu, (:'1trz-1tefgel"2 and spray pyrolysi ' ete. The selection of appropriate
synthetic procedure often depends on the desired properties and final applications. Among these synthesis
techniques, polyol method has several advantages over others for preparation of nanosized metal oxides as
the process begins with a relatively homogeneous mixture and involvement low temperature conditions
resulting a uniform ultrafine porous powder's. In our previous work'® this method was employed to obtain
improved powder characteristics, more homogeneity and narrow particle size distribution, thereby
influencing structural, electrical and magnetic properties of ferrites. In this communication, we report
preparation of nanosized cobalt substituted Ni ferrites by polyol method. The structural, morphological and
magnetic properties investigated by X-ray diffraction, TEM and VSM are discussed in this manuscript.

Material and Methods
Experimental details

NiyCoy4Fe,0y (1.0 = x = 0) ferrites system has been synthesized by polyol-mediated route. High
purity (AR grade) Nickel Nitrate, Cobalt nitrate and Iron nitrate were used as raw materials. The
stiochiometric amounts of individual metal nitrates were dissolved in doubly distilled deionized water to get
a clear, transparent solution. The solution (25c¢m’) was mixed with 25¢m’ of ethylene glycol and refluxed at
373K for | h. Sodium hydroxide (molar ratio, Sodium /cation = 2.5) was dissolved in 25cm” of water and
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Abstract

Ceria, Cassiterite and Ceria-Cassiterite
nanocomposites are studied as potential candidares for
gas sensors. The particles of CeO: core and SnO: shell
nanocomposite were prepared by microwave method.
Xeray  diffraction  and  transmission  electron
microscopy were used to characterize the CeQ3, SnO;
and CeOy' SnQ: core shell nanocomposites. The
obtained results from XRD show that the CeO;
nanoparticles coated on SnQ, vields diffraction peaks
correspond to the crystalline SnQ; 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 CeO:
and SnO; 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>, SnQ: and
CeQ3-Sn0> powder towards ethanol, LPG, H,, CO:,
NH; andCls. It was found that the material exhibits
high selectivity and sensitivity towards 60 ppm LPG at
the operating temperature of 150°C.

Keywords: Ceria, cassiterife, 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 environmental pollution remediation.
transportation industries, personal safety. biology and
medicine!3.

Numerous efforts have therefore been devoted to improving
the sensing performance of metal oxides. In those effects. the
construct of nanoheterostructures is a promising in gas
sensing modification which shows superior sensing
performance to that of the single component based sensors.
Since the 20th century, atmospheric pollution has been
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proved to be one of most urgent issues. For the sake of
controlling the exhaust emissions, gas sensors for the
quantitative detection of various toxic and harmful gases
have been widely developed as a result of their high
response. outstanding selectivity, excellent repeatability and

good stability*5.

So far a variety of gas sensors such as metal oxide
semiconductor-based gas sensors’ 2, solid electrolyte-based
gas sensors®, electrochemical gas sensors', carbon-based
gas sensors'> !, organic gas sensors™® and so on have been
extensively investigated.

Amongst these different types of gas sensors, resistance type
mefal 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!®19,

Sn0O: is a special oxide material because it has a low
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. Similaily. CeO;
is reported to be a predominantly ionic conductor, exhibits
n-type conductivity under certain conditions. Cerium
dioxide is an inexpensive and relatively harmless material
that presents several characteristics that could be potentially
advantageous for gas sensing applications. SnO: and CeO;
nanomaterials reveal that they are promising materials for
optoelectronic devices such as solar cells, conductive layers
and transistors.

In this study, we briefly summarize and highlight the
development of CeO; SnO> and Ce0:-SnO; based
heterostructure gas sensing materials with diverse models.
mcluding semiconductor/semiconductor nano-
heterostructures, which have been investigated for effective
enhancement of gas sensing properties through the increase
of sensitivity. selectivity and stability.

Also, we report the synthesis, characterization and gas
sensing of CeO2, SnO» and CeO»-SnO2 novel microwave
system and describe the gas-sensing performance of the
nanostructured CeOz. SnO; and Ce02-Sn0O> powder towards
ethanol. LPG. Ha. CO2. NH;z andCl.
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ABSTRACT

Mgdicnal plants bavs bicactive conspounds which 2w weed for curing of various Imman diswses. Pinyiochemical: heee two categonss Ls.,
peizary and wcondary constitesnts. Primary consttuents bave chlorophyll, profedns segar and amine acds. Secondary comstitneats
contain terpenoids and allaledds. Medicinal phints has antifengal, antibacterial and awti-inflammaticn activities. The presant shudy mmeobees
fve different medicinal plents Acocio milonca, Mores alba, Morus nigra, Momordica charenns, Laffo cplindrical locally mailable m
Gaganbavads Taluka. The remlts of &e phytochemical anatysss of thew pwdicinal plants showed that the terpencids, phlobatamem;,
medncing meer, frvomcdds amd alabodd: wars found to b prevent in thase mentionsd medficnal plant. The phytochamizal anahysiz of tha
plants is very mportant comesercially and hes et inkrest i pharmacentical compazie: for the production of the new dregs for caizg of
variows dizeases. [t is expected that the uporant pintochenscal properties mcognized by owr study & the indigenous ewedicinal plants of
Capantavads Tahkesill be very nseful in the curmg of varions dissases of this mgion.

EFYWORDS: Medicinal plants; Pindochamicaly, Ans-fimgal; Antihactoral: Ant-inflammation actvifies.

INTRCDUCTION

T mwdicna] plants are wsefal for mamaging uean dissases be-  momondel "' Mores nigrmis the botamical zars of és mmlbery and
canse of the presence of phytochemical comstifmsats ' it belongs to the fumily Momcess. Mulbarmies have shows various
Plrytochemicals are nateralhy cocurming in the medicimal phnts, lenss,  biclogical properties such as anti-inflammaiory activiges ',
vegutatles and roots Sat kv defimns meckanium and protect from

variows diseesss. Finiochemicals are primary and swecondary com-  Acacia wmilvidca, it 3 the mebsr of &e Legemincsas oty The
pounds. Chlorophryll, proteins and common sugars ars inchded i subfamsily of the Acacia nilotica is Minwsoidess . Luffa cylindrica
PrEmary consiiments and secondary compounds kv bapencid 2l i the bomnical name of the spooge gourds and belomgs to
kadoids and phemelic conspounds | Terpencdds cahihit various i Cucurhitaceas fmily. The fruits of this plant kave £t seeds and
portant pharmacological activities 1.6, anti-inflamsmatory, anficancer,  black in colower which is anclosed by group of fhers ). Madicinal
anii-zmlanial, inhibition of cholestarnl synthesis, ani-vimal and ant-  and miritemn] propartiss am the charckrivics of Luff cylindrical
bacterial activities '] Teopenoids ame wery important in Aectng  and weds of this plant are used for camzng of asthema, fover and si-
usafil mites and conseme the harbivorous insects . Alcaloids are  musitis ', Morws albais inchuded in the Moraceas farsily. Thair lares
used a5 anzesthetc xpenf and are foond I cedicng] plasts M. The  and froits are wsed for curing presanmehy goey hein, T oot bazk is
Momordica charorsa belongs o & Conwrbitacsss Smly and it used by bemass for more than 4 thousand yeam (214,

hes comeson names mch as hitter melon, karelz and hitter goerd.

Mlors than thousand herbal products of Mamordica charantic are  The main objectve of our resserch work was o anzhyms Sepresencs
sed fior treatmant of diabetic patients and also balpfl in lvwsring of  orabssncs of difurent phryocharsicals in the wleckd fve medicinal
ghucoss leval i the blood M. The binactive constifmsnts ar presant  plants from Gaganbavads Tahka weed for healing and coring of vasi-
in Meomordica chargmena that 35 chamantosides, morsordis and  gus diseases.

goyaglycosides. It also inchides terpencids constitesnts such as

momordicinin, momordanol, momordicin-28, memordicibin and  MATFRIALS ANDMFTHODS

*Comesponding author.

5K Mengane ng Plamt materisls

M_E Shinde Makavidyalsya, The pressnt stedy inchuded plant species which were Acacia milanca,
Toamgi, Tal Gapanbrwads, Mlarwsaiha, Morss migra, Momondiog charandia, aad Ll cplingr-
Dist Kolhapur-{ 16106 Makarashira India cal.
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The fiakd of namoloochnckogy Is one ol o mos! ocive reacanchos nioeadays In modom malois
soianca and lechnology. B0 inendly methods of green medialod synhesis ol ranoparicios am tha
prsmnt ressanh in ihe Imb of ranciechnoiogy. The siher nanopartices symihasizd bickooicaly
e been widaly used In medidnal feld. In this mscarch aficke we presant & simpla and @00-
iriandiy bio synéhasls of siher Cierodandnem sanml.w ool afred =

agent. The aquecus sivar lons whon aeposad 10 kel adect wenn mducod and resaied In sihar

naropariicios whoss semge sies was 35 nm. The siernenoparticics wom chamcarized by Us-

Visibla and ransmission sectron

inchniques. Furtharmom: thosa

microsoopy (TEM]
ranoparicks W found o ba highity offocti against on human pathogenic baclara

syrihasizod
Esnhanchis ooii and SAaphAononcus Suis.

Epywords: Siver Manoparices, Gemndendun senmban, L-vishbia Specimphoiomeiar, TEM,

Anthaciarial Adiviry

1. INTRODUCTION

The fizid of mnaechnology & ooz of he mod oolive
e of resamerh i mndem maleril scimce. Though sov-
el physical mad chemical methods ane comprehensvely
spplied G lhe synihesis of manoparicles, he sabilily
mnd the use of Wxic chemicals is e fopic of predom-
inanl concern. The we of non polar solveals and loic
chemicals on lhe surface of smopariicles b @ syathe-
sis pencedure limils tekr applicalions in Be cHuical Bid
Theredore, e developmenl ol noaoxic, clean, ooampal-
ible, and ecodriendly methods for nanoparicl: synihesis
deserves meril In this reposl, secend research & focused
on Lhe povel profocol Bal links 0L o e green Empecls.

The green Epecls in pancperile preparalion bypass e
convendonal kechniques mdd loxk wrankc =i venis. o the

lilermie 1l Bex bezn observed (hal G osrend reszanch
fioouses o the novel, monoomeaSonal, md green medls-
ods for mefl md meinl ouide noparScle synthesis In
midilion &> G Benign envionmental peoperlies. e oew
green procol Is inexpensive and Ume-soing. Recendy,
w&mﬂmmuu@mm
ganisms such = hacteria' and Fuagus’ or planis exiact’
have emixped as o simple and visble allsmalive 0 moe

' uthor o whom

ahould B

d Heomreed. SETE Wa 08 Ma ax

-0 B IO D L

comex chemical synielc procadires i ol RumTL-
Levinds. [NMTesenl fypes Of manomaterials Hke copper, o,
Uimndum® magnesiom, goid,” alpinai=® and siiver wese used
bl slhver manopeiicies have proved ko be mosl effclive as
il has pood m@microblal eMcacy sgeies bacieris, vinmes
mad olher euknrpolic micrompeisms” Silver nanopart-
s are ploylag 2 major rode in e feld of mcdechnod-
opy and smomediciae. In recenl years, G héoyniesis
o mnopariicles using pland exiracss hos goinesd more sig-
nificance. The majes whvanlme of wing planl exiacls o
silver namoparticle synihesis is thal they ae caslly ovall-
mble, =ale, pracical, scalable, ponbanic and moidance of
mainisining he mécrobial cullure ™

Ellver namoparicies play o pmioend mie In the Oid of
biology and mediciae duz o helr aliacive physiochem-
ical properdzs. Slver producis have loag besn mown o
hawve sirong inibiory md baciericidal effects, = well s o
brod spectrum of midmiceobial sclivities, wilc o been
usad for confwies o prevenl md el varkoms dissoes,
maos notably infeciions !

IMferenl planis bawve Besn seccessfally ussd for Sie
synihesks of biogenic melsl mnoparicies. Planls eximol
from Coleues epifiorae, Solomme iricobatue, SyTyplon
caminl Ceaiells anialica and Clirer siesasls was used
fioer the: synithesis off silver manopedicles frm sfliver pifale
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ANSTRACT
Calacosta excalbonss belonging 1o farily Arscess popelady knone s "tass™ i very syl madaned plast descrided by Chanuks s st~ flacamatony plast
Az expensent was camed agt to exdy the s fmgal acsvity of alooolic d ageecus ecinct of Cadacanks cxmlonss by Sond pocsoming ecinigee agane
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INTRODUCTION

The plaet Lispdom i 4 treouss e of poiestinl dngs and (hes: lvo

shoue theit of medicind
Pl They e ad My e esmmens oo coud by
feng, bcte i, vinues and poses. Diffesent places lave beenuied
o & source of ispiceson in e developmet of sovel dng

“Tiao” coemt is sn excellent sowrce of Gabolrydane, (e sujority besy
wioch of which 17-28% is senybie, sl the ressuindes & sen lopectin
(Oke, 1990) T is expecially wiefid io people allergic (o (ool aad
i be comumed by dikdren who oz semitive o milk, s a swch
o floas i osed s fau food foessdie and cunad balry foods (Lee,
1999). ¥ comains greseer oty of vitkess B-conplex s whole
nalk (Lee, 1999) Tam comn & low i (s el prtcn, dowever, te
protein comtent of oo conn & slightdy hgher dan dat of yam,
Shsava of seeet potio. The peoten & £ich in some esetisd s
n&h-h-muwbdmhum
1998). Procissute compostionof the turo corm ons frah

inchale, Momtire 63-85%, Catolydisee (mestly starch) m
Pootin 143,00, Fu 0160 36%, Crude Fibee 0601 18%, Ash
0.60-13% Vismis C 79 eg100 g Thiusine 018 mg/l00 g
il fevin 0.04 2100 g, Nowsn 0.9 1/ 00¢ (Orsw nemse, 1998) In
Pacific bl coudies such o Fiji aad paos of Africs tun b 2 staple
food crop (Ledol snd Asiys, 1991, Opes, 2001). Tion 5 oe of (e
few nagor stapie foods where bok the Jead snd et
w-un—.wm:m o,nmonwu
o leif & as excellest soarce of carecse, poteiun, cilsium,
phesplome, iron fdollivin (e, necs, vitsess A, visese C
aned dictary e

Alernanz bight of QE crused by Alemonio i sx] Allenaria
Kipht of coor Gased by Abmnu_udu.uiu_u&uad

MATERIALS AND METHODS

The discsce ssanples of el sl Gostor show ing Hight syssptos wes
collectad from diffeest lociom of Gaurduwads shia. The
discsse sanples wore socused onCaspal's Dox agas nediun, e
gy pure cultore pedogeresis lesd wis curried ot on chi and
Gater plis, Ge wemification of Abemoie swley ad
Alterman mizen wis Setiod oul by esing stasebind iocheigues.

Fresh lesves of Colocane excalenta (Heftertam Vicher Nisder
118) were colleated o the month of November 10 Decender Som
Cogarbowads The fresh keives of Colocas exculents were
triod wader shucde & powder 0 4 mictige grialer The powder kones
peackexd in & puger bags sexd stossd inair tight contaires uatil e The
Sooiet proces wis wed for (le casction of the plor suderial
Antifuggl sty was cerried ol thesagh food potsonng tocheque
o D009 255 SO0% e 75 %% concertration of extrat. The tonicity of
sk curacss wis detenuined sguind Alemons soloy ud
Altermania nicw by food posossy ledeique Petr (30 men
mmcmmmtmuﬁ'::um
ifferes phut ety o four concetrtions ic 100, 50, 75 and
25%) iocubuted with a8 & m cdige Ssc of Ademarie slont and
Alvermaria ricwd [roe T day cld colory by plicing upeide down i tle
contee of petniplide scpurstely . Three replicition were nséutsinad for
ek poinent. The plies were icdmied § moom enpesilue
(26=3°C) Madinan withoul any plat extrct wind served i control
The sl gromth of the srycelian was sceased Alove proatue
wis alw repestad for agueoss exrs of soe s ssicd of
scobolic exmiact

RESULT AND DISCUSSION

I anti-furgal wady akololic edr dowed good i fugd
stivty tan extenct of Colocavs enuimiz. Aldulic kb
et of excaleria gt Alermaria solonl and
Altermaria ricen slomad 1009 percestige contrl eflisey (PCE) &
5% comemation Aguoous lef et reduced e powtk of
feedegen & comenteation of exto icresed (Table | and Tadie 2)
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Phytochemical Analvas of Adiannem lunulamm

5K Menzapne*

MH Shinde Mahavidyalaya, Tisangi, Tal: Gaganbewads, Eolhapur, Maharachirs, Indis

*rresponding aushor
ABSTRACT

Eeywords Screening of phytochenicals is a valusble step, in the detection of the
Pinviocharsicals, bicactive principles present in medicinal plants snd sabsequently may lead
Plant axiract, to dmg discovery snd development In the presenmt smdy, chief
Adian payieconstments of ddiammm oo were identfied in order o relage
j"""'hm_ . their presence with bisectvitdes of the plant Methanol exiract, n-hesxsne
Arficle Info and water extracts of ddiannm hmulanm were assessed to desermine
Accepied: phytochernicsl anslysis. The whole plant was phytochemics]l snslyzed
16 Cuacher 2006 separately and which shows mest of the phytochenrtcals were found in the
‘;;f;"'ﬂ""lm'& n-hexane exiract than the methanol and water encract.

Introduction

For thousands of yesrs mankind is using
plant source fo alleviste or oure illnesses,
Planfs constinee 3 source of novel chemical
comnpoumids which are of potenfis] wse in
COmtzin many acive compoumds such as
alkalpids, sterpids, fmmmims, glycosides,
volatile pils, fixed oils, resins, phenols and
flavomoids which are deposited o thedr
specific parts such as leaves, flowers, bark,
seeds.  frmits, root, efc. These acove
comnpoimds are secondsry  poodncts
(Tomthwbthimthong e al, 2001, The
buman disesses becamse of the presence
of phytochemical constiments and the
phyiochemicals: are  primary and

secondary compounds Wensane 20015). In

[

Ln

1985 Fomeworth & al, identified 119
secondary plani metsbolites which weme
used as dmgs. Out of 255 dmzs which are
considered 3z basic snd esseafial by the
World Heslth Orpanizatien (WHO), 11%:
are obiained from plants and 8 nwmber of
syoibetic dmgs are also obimined Som
namrzl  precmsors.  Phyiochemical:  am
knoam fo possess anfiorndant (Wong e al,
2009y sntibacterial (Mair er ai, 2003)
aiifmgal (Ehan o af., 1987) amddiabetc
(Sineh er al.. 2007). snt-inflammstory and
radic-protecdve acovity (Jagsiia & al,
2005} and due to these propertes they are
larpely used for medicinal purposs. The
developrment undesirable side effects of
cenain anfbiotcs have led to the search for
new animicrobial sgents, mamly among
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EFFICACY OF SOME PLANT EXTRACTS AGAINST THE LEAF RUST OF
JOWAR UNDER FIELD CONDITIONS

hanaji 5. Pawa
Department of Botany, M H. Shinde Mahavidyalaya Tisangl, Gaganbavada, Dist- Kolhapur

ABSTRACT: The effect of plunt extracts on leaf rust, Puccinig purpures Cooke of jowar were studied under field

condition in Kherif season 2012 Field apphcation of plant extracts gave effective control on feaf rust disease.
Azudiruchity indica Juzs and Colotrops yiguntey I were the most effective treatments gaye least percent discase
index of 11.28 percent was recorded in TZ foliowed by T2 recorded 13.7% percent respectively Leust percent
diseuse control of 76 21 percent wos recorded in T2 folluwed by T3 and recorded 71 51 percent Foliar sproy
with g/l plant extrocts significuntly reduced the percent disease index (FPDI). Application of higher
concentrations of the extracts showed better disease control. All the treatments were significantly superior to

untreated control Heraconazole (0.05%) showed complete protection ageinst rust diseqse incidence in field
trails

Keywords: Puccinig purpures, jowar, hexaconazole, percent disease index

INTRODUCTION:

Leaf rust disease of jowar caused by Puccinia purpurea i5 considered the most serious disease of
jowar In most major grain-sorghum-producing regions, the disease does not appear until seed is well
developed Hence, grain yield losses are relatively shight when compared to the usual damage caused by
cereal rusts [Leukel et al, 1951; Tarr, 1962) However, in warm humid areas of India (Patil-Kulkarn: et al,
1972) and in similar areas elsewhere in the world, heavy losses in grain yield occur (Frederiksen, 1980;
Miller and Cruzado, 1969) Natural products and non-phytopathogenic fungi, bacteria and yeast have proved
to be putential sources of environmentally safe antimicrobial agents useful in plant protection ( Eldoksch,
1984, Biles and Hill, 1988, Bar-Nun and Mayer, 1990, Abdel-Moity et al., 1993; Eldoksch and Abdel-Moity,
1997, Hassanein and Eldoksch, 1997 and Hammouda et al,

1999). Pesticides hazards and resistance
problems

as well as effects on non-target organisms have produced renewed intrest to naturally occurrin

4 > B
pestcides and biocontrol agents. These naturally compounds are often less toxic and less persistent so, they
are assumed to be environmentally more acceptable and less hazardous to human and animals.

The present investigation aimed to study the antifungal activity of some plant extracts against the
leaf rust. Puccinig purpurea of jowar under field conditions.

MATERIALS AND METHODS:

A rust susceptible local variety of jowar was used. A field experiment was conducted during Kharif
2012 in Vahagaon, a village located at the outskirt of Karad city. The experiment was laid out in a
randomized block design (RBD) with ten treatments and three replications with size 1x1m plots. The plan
extracts that produced high percentage of inhibition at 3% concentration
Azadirachta indica Juss,

viz, Capsicum annum L,
Parthenium hysterophorus L, Datura stramonium L, Calotropis gigantea (1.} RBr

Argemone mezicana L, Pongamia pinnata (L) Pierre, Nerium oleander L etc. Extracts of plant parts such as’
jeal (ruit, seed. etc were tested further to see their effect in vivo conditions

The uredospore inoculum prepared in tap water was uniformly sprayed in the evening hours to all

the treatment piots at 35 days after sowing In all the treatments totally three sprays were given at 45, 60

and 77 days after sowing Recommended package of practices were followed to raise the crop. Plant extract

-pared a fresh on the day of foliar application and used for spray immediately after

preparation The spray treatments were started after 45 days of planting followed by two subsequent

sprays at 15 days interval A standard check with Hexaconazole (0.05%) and untreated control (water

of test plants were pre

spray| was 4150 ma ntaimned
a Percent Disease Index (PDI)

The {ive plants were selected from each plot and labeled randomly The top, middle and bottom

jeaven of vach jowar and were taken labeled and the index of the disease recorded by scoring all the
ind;vidual five plants in each cultivar using 0-9 scale (Mayee and Datar, 1986) Further the PDI was
calcuizted with the above scales using the furmula of Wheeler ( 1969)
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Evaluation of antifungal activities of some plant extracts against the
brown Jeaf rust of wheat under field conditions

Dhanzii S. Pawar
Dept. of Botany
M. H. Shinde Mahavidyalaya Tisangs. CGaganbavada
Dist- Kolbapur- 416 206
Maharashtra State-India,
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ABSTRACT:

The effect of plant extracts on brown leaf rust, Puccinia triticing of wheat wers studsed
under field condition in Khanf season 2012, Field application of plant extracts gave effectyve
control on brown st disease. Azadiraclhta indica Juss and Oralis corniculuta 1. were the most
effective treatinents gave Jeast percent disease index of 9.74 percent was recorded 1 T3 inlloved
by T4 recorded 11.47 percent respectively. Least percent disease contro) of 75.51 percent was
recorded in T3 followed by T4 and recorded 70.57 percent. Foliar spray with all plant extracts
significantly reduced the percent disease index (PDJ ). Application of higher concentrations of the
extracts showed better disease control. All the treatments were significantly superior 1o untrested
control. Hexaconazole (0.05%) showed complete protection against rust disease mcidence m
field trails.

KEYWORDS: Puccinia Iriticing, wheat, brown rust disease. hexaconazole.
INTRODUCTION:

Leaf rust disease of wheat caused by Puccinia triticing is considered the most serions
disease of wheat. This disease develops on leaves causing great losses in vield and grain quality
(Abdel-Hak ef al; 1980 and Shafik el al; 1992). Natural products and non-phyiopathogeensc
fungi. bacteria and yeast have proved to be potential sources of epsy wonmentally safe
antimicrobial agents useful in plant protection ( Eldoksch. 1984: Biles and Hill. j9ss- Bar-Nun
and Mayer. 1990: Abdel-Moity ef al.. 1993: Eldoksch and Abdel-Moitv. 1997 Hassansin 2nd
Eldoksch. 1997 and Hammouda et al.. 1999). Pesticides hazards and resistance problems zs well
as effects on non-target organisms have produced renewed intrest to naturally occurring
pesticides and biocontrol agents. These naturally compounds are ofien less toxic and Jess
persistant so. they are assumed to be environmentally more acceptable and Jess bazardous 1o
human and animals.

The present investigation aimed to study the antifungal acuvity of some plant extracts
against the brown leaf rust. Puccinia triticina of wheat under field conditions.

MATERIALS AND METHODS:
A rust susceptible local variety of wheat was used. A field experiment was conducted
during Khanf 2012 in Vahagaon. a village located at the outskirt of Karad crty. The ex periment
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ANTAGONISTIC CAPABILITY OF UV AND CHEMICAL MUTANT TRICHODERMA
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ARTICLE INFO ABSTRACT

Dianthos chinensis 1. is commonly known as camation, It has great ornamental and medicinal value
in the market, Wilt disense caused by fusarium oxysporum fsp, dianthi is very harmful to the plant,
for getting the high yield cultivars using systematic fungicides this increased the resistance in the
pathogen and also disturbed the ecological balance and human health, For avoiding this, there 15
need of ccofniendly disease management, hence in this study UV and Chemically muted
Trichoderma harzianum — were used to manage the discase, All mutants of the Trchoderma
harziamum shown above 78% growth inhibition against the pathogen. Trichoderma Mutants are
good natural enemies against the Fusarium oxysporum f.sp. dianthi as Compured to the wild strain,
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INTRODUCTION

Dianthus chinensis L, 15 an important omamental plant
cultivated in the gardens, It is small herbaceous belongs to the
family Caryophyllaceae, Dianthus chinensis has been used for
over 2,000 years in Chinese herbal medicin (Bown, 1995),
Camation is an economically important  omamental and
medicinal plant suffering from wilt disease caused by Fusarium
oxysporum £ sp. dianthi (Prill. and Delacr.) It is very serious
and problematic to the plant. Due to infection heavy loss takes
place in the flower yield.. Wilt disease is being controlled by
using systematic fungicides, Indiscriminate use of fungicide
leads to health and environmental problems and it also disturbs
the beneficial micro flora of the soil. Fungicide resistance in
different fungal pathogens is reported by many workers
(Gangawane and Kamble, 1993; Waghmare, 2010). The present
day global interest is to manage the diseases by using the
biocontrol agents, Trichoderma is one of the most effective bio
control agent against plant pathogenic fungi (Chet et al,, 1981,
Kumar and Mukherjee, 1996 and Ambuse ef al,, 2012). Eziashi
etal, (2007) reported that use of Trichoderma is one of the best
alternatives to existing fungicides. Trichoderma species are
most important in the discase management because of their
mycoparasitic ability which makes them suitable for use as a
bio control agents against the soil borme pathogenic

*Corresponding author: Reshma Mahendra Waghmare

fungi(Benitez ef al,, 1998). In the present study investigation
has been made on the antagonistic capability of UV and
chemical mutant Trichoderma harzianum ogainst Fusarium
oxysporum f.sp. dianthi causing wilt of Dianthus chinensis L.

MATERIAL AND METHODS

Collection, Isolation and Identification of Fusarium
oxysporum f, sp. dianthi,

Samples exhibiting wilt of caration were collected from the
different localities of Kolhapur (Malkapur, Devakar panad,
kalamba, Kasbabavada). These samples were collected in clean
sterile polythene bags, The bags with samples were brought to
the mycology and plant pathology research laboratory of
Department of Botany, Shivaji University, Kolhapur, Infected
material was cut into small pieces by sterilized blade, washed
thoroughly withtap water, surface sterilized by dipping in a 1%
sodium hypochlorite solution for 2min, then rinsed several
times in sterile water and dried between sterilized filter paper,
The surface sterilized pieces were placed on Czapex Dox Agar
medium (CDA) supplemented with streptomycin sulphate at
the rate of (50 pg ml/l) in Petri-dishesand kept at room
temperature, 28 °C, for 6 days. Pure cultures were grown on
CDA

Department of Botany M.H. Shinde Mahavidyalaya Tisangi, Kolhapur, Maharashtra, India
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medium. The fungal isolates were identified as . oxysporum f.
sp. dianthi, The isolates were identified by following available
mycological literature (Barnett andHunter, 1972; Subramanian,
1971). Pure cultures of the isolates were maintained on Czapex
Dox Agar medium for further study.

Isolation of Trichoderma Harzianum

The soil samples were collected at 5 to 10 em depth from
irrigated and non irnigated fields from different localitics of
Kolhapur, Maharashtra. Brought it to the Mycology and Plant
pathology laboratory, Shivaji University, Kolhapur, From these
samples isolation of Trichoderma species was done by dilution
plate method (Waksman, 1922). Soil solution was prepared by
mixing ten grams ofsoil sample poured aseptically into a 250
ml conical flask, containing 100 ml of sterile distilled water
and the contents were mixed properly by shaking for five
minutes. This was inoculated with the diluted sample
aseptically into a Petri plates containing the CDA medium and
Trichoderma selective medium (TSM) of Elad and Chet,
(1983). The plates were incubated at 27 °C for seven days for
developments of fungal colonies, The Trichoderma species
were identified by following the manual of Nagmani et al,
(2006), Pure cultures of Trichoderma harzianum maintained in
the BOD incubator at 28 °C for further study.

Improvement of Antagonistic Potential in Trichoderma
Harzianum through Physical and Chemical Mutagens

Selected  Trichoderma species was treated  with  different
mutagenic agents like UV rays, Ethyl methyl sulphonate,
sodium azide to improve their antagonistic potential against the
pathogen. Conidial suspension of seven day old culture of
Trichoderma harzianum was prepared. The suspensions were
filtered through Whatsman filter paper no. I. The filtrates were
collected, centrifuged and treated with mutagenic agents at
different time intervals,

The conidia were diluted in water to a concentration of 10” per
ml and aseptically transferred to sterile Petri plates, The spore
suspension in the Petri plate (without the lid to prevent
shielding) was subjected to UV light at a distance of § em for
various time intervals (10, 20 and 30 Minutes), For cach time
interval, only one plate with fresh diluted spore suspension was
placed in the chamber for the required irradiation time. To
prevent the photo reactivation, after UV exposure spores were
kept one hour in the dark condition. These UV treated conidial
suspensions was inoculated on freshly prepared CDA medium,
Surviving spores developed into small mutant colonies that
were picked, transferred to CDA plates and incubated at 25 °C.
The obtained mutants were screened for their antimicrobial
propertics.

Ethyl Methyl sulphonate (EMS)) and sodium azide (SA)
mutagens also used for treatment. LDSO was determined for
selected  species  of  Trichoderma. The mycelial  spore
suspension were treated with SA and EMS at 0.01, 0.1, 0.5
concentration for 5 and 10 minutes. And treated suspensions
were washed with sterile distilled water. Mycelial suspension
was inoculated on (CDA) medium. The inoculated petriplates
were thoroughly shaken for uniform distribution of suspension.
The plates were incubated at 28 + 2 "C for 7 days in BOD
incubator. After 7 days of inoculation number of different

colored colonies observed on the plate as compared to the
control. Without any treated plates considered as a control.

Dual culture experiment

The antagonistic potential of UV muted  Trichoderma
harzianum evaluated against pathogenic fungus by dual culture
technique (Mortan and Stroube, 1955). Mutant Trichoderma
harzianum and test fungus was inoculated at two polar regions
of the plate. Three replicates were maintained for each
treatment and incubated at 28 + 2 ° C for six days.CDA plates
inoculated with Fusarium f. sp. dianthi alone were treated as
control, After Six days radial growth of Fusarium [ sp. dianthi
was measured. The growth inhibition of test fungus by
Trichoderma harzianum was caleulated by using formula given
by (Vincent, 1947).

I= 100 x C-T/C,

Where I= Inhibition of growth,

(= Radial growth of pathogen in control set,

T= Radial growth of pathogen in treated set,

RESULTS AND DISCUSSION

In the result it was found that mutants shown the morphological
changes in colony appearance, colony colour, sporulation rate
and pigmentation. These results are in agreement with (Ikhehta
and Ono, 2011). All selected 7 harzianum variants shown the
better antagonistic potential against the Fusarium oxysporum
than their original wild type.

UV exposed Trichoderma harzianum yielded 20, 16, and 10
variants at 10, 20 and 30 Minutes respectively (Table.1). EMS
treated Trichoderma harzianum yielded 16variants. SA treated
Trichoderma harzianum yielded 12 variants, All variants of
Trichoderma harzianum shown the good antagonistic potential,

Table 1 Induction of biocontrol potential in different
Trichoderma harzianum exposed to UV light

y " Percentage of
Trichoderma UV exposure  No,
species Time (min) variants Coloay character Inl;l::l’lu
10 20 Dark green and yellow 8333
7 hovelakin 20 16 Pule green anj yellow §0.66
30 10 CGireen, white and 7200
: yellow
Control . . 7833

Table 2 Induction of biocontrol potential in the T harzianum
through chemical mutagens at different time and concentration

e Exposure No. of Percentage of
# "f::d‘::"“ oy Time(min)  variants O fabibiton
developed ( %)
§ 1 Cireen 73,66
0.l 10 07 Green and white 72,33
15 0n e a0
05 5 08 Light green 65,60
P TR o h 10 06 Light green 56.66
AN 15 0o - 00
) 04 White amd green 3733
1 10 02 pale green and 185,66
white
15 0n - 00
control 7833
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Table 3 Induction of mutation in the 70 harzianum through
chemical mutagen (SA) at different time and concentration

Y Exposure No,of Percentage of
i ‘:':, Time(min) — variants — COPIY bibition
P developed (%)
5 13 Yellowish Green 65,66
0.1 10 10 Yellowish Green 5833
15 00 00
$ (] pale green 46,66
0.5 10 08 pale green 16,66
T harztamm 15 (10 (10
\ 5 00 - 00
10 00 - 00
15 00 00
cantrol 78,33

UV Trichoderma harzianum (T:h) 6 variants showed maximum
antagonistic potential than wild Trichoderma harzianum, EMS
Trichoderma — harzfanum — (Th) 14 showed  maximum
antagonistic potential than wild Trichoderma harzianum, SA
Trichoderma  harziamem  (Th) 8 Variants  showed  more
antagonistic potential than wild Trichoderma harztanum,

CONCLUSION

Wilt is devastating fungal disease of carnation caused by
Fusarium oxysporum fsp.dianthi i the present research work
isolated the Fusarium oxysporwm from the naturally infected
wilt of carnation from the Kolhapur district. lsolated the
Trichoderma harzianum from the soil samples collected from
different localities of Kolhapur. Exposed the pure culture of
Trichoderma harzianum to UV light and Different chemical
mutagens and obtained mutants. In the further study screened
the mutants of Trichoderma against the pathogen by dual
culture technique. In the result it was found that all mutants of
Trichoderma  harztanum shown the significant antagonistic
potential against the tested pathogen, from this it is concluded
that use of Trichoderma mutants are the better source of
biological agents against the plant pathogen.
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Abstract

Nanocrystalline Ni,Coy. Fey 04 (1.0 2 x 2 0) ferrites were prepared by polyol route. Formation
of single phase cubic spinel structure for all the compositions way confirmed from their X-ray
diffraction patierns. These fervite sampley existed as erystalline nanoparticles of about 10-20 nm size as
observed from Transmission Electron Microscopy technique, The magnetic siudies indicated that, the
Jervimagnetic behavior increases with Nickel substitution.

Keywords: polyol method; x-ray diffraction; nanostructures; magnetic materials: infrared spectroscopy

Introduction

Among various classes, nanoferrites are very common, most diverse and possess richest class in
terms of physical, chemical and structural properties, Nanoferrites are being intensively studied due to their
interesting physico-chemical properties as well as various promising applications, such as microelectronic
circuits, diclectrics, sensors, magnets and catalysts have discussed', The interesting physical and chemical
properties of ferrospinels arise from their ability to distribute the cations among available tetrahedral (A) and
octuhedral (B) sites, Among various oxides, transition metal oxides with iron oxides as their main
component have attracted the attention of physicists and technologists, since these are magnetic
semiconductors suitable for use in microwave devices,

In-a spinel structure, the distribution of cations on A and B sites depends on their nature of ions,
charge distribution and site preference amongst tetrahedral and octahedral sites, CoFe, 0 possesses inverse
spinel structure having wide range of upplications and degree of inversion depends upon the heat treatment,
It has high coervicity and moderate saturation magnetization'. Recently, considerable effort has been made
on the surface modification of nanoparticles and the preparation of different type of metal oxides, Various
methods are available for the synthesis of metal oxides, such as microwave refluxing', sol-gel’,
hydrothermal ™" co-precipitation”, citrate-gel" and spray pyrolysis' ete, The selection of appropriate
synthetic procedure often depends on the desired properties and final applications, Among these synthesis
techniques, polyol method has several advantages over others for preparation of nanosized metal oxides as
the process begins with a relatively homogeneous mixture and involvement low temperature conditions
resulting a uniform ultrafine porous powder", In our previous work' this method was employed to obtain
improved powder characteristics, more homogeneily and narrow particle size distribution, thereby
influencing structural, electrical and magnetic properties of ferrites. In this communication, we report
preparation of nanosized cobalt substituted Ni ferrites by polyol method, The structural, morphological and
magnetic propertics investigated by X-ray diffraction, TEM and VSM are discussed in this manuseript,

Material and Methods
Experimental details

Ni,CoyFeyO4 (10 2 x = 0) ferrites system has been synthesized by polyol-mediated route. High
purity (AR grade) Nickel Nitrate, Cobalt nitrate and Iron nitrate were used as raw materials, The
stiochiometric amounts of individual metal nitrates were dissolved in doubly distilled deionized water to get
a clear, transparent solution, The solution (25¢m’) was mixed with 25¢m’ of ethylene glycol and refluxed at
373K for | h, Sodium hydroxide (molar ratio, Sodium /cation = 2.5) was dissolved in 25em’ of water and
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mixed with 25cm’ ethylene glycol and this solution was added to the clear solution containing the precursor
ions in water and ethylene glycol mixture, This mixture was then refluxed at 453K for 4 h to get the
precipitate of the oxide. The precipitate obtained was separated by centrifugation, washed with acetone and
ethyl alcohol followed by drying in an oven at 363K for 5 h. After drying, this powder was then sintered at
773 K for 4 hrs. The sintered powders were granulated and using 2 % polyvinyl alcohol as a binder were
uniaxially pressed at a pressure of § ton/em” to form pellet specimens,

Characterization technique

Thermal analysis of the unsintered CoFe,0 ferrite sample was carried out from the curves of TG-
DTA. Stability of the dry complexes was checked by scanning the thermogram in the temperature range of
101000 °C in static air at the flow rate of 10 "C/min. The phase formation of the sintered samples was
confirmed by x-ray diffraction studies. (Philips PW-1710 Xeray diffractometer with CuKe radiation
J=1.57058A). Particle size was measured using a transmission electron microscope (TEM) (Philips, CM200,
operating voltages 20-200 kV), Magnetic study was carried out by using B-H loop traces technique. The
high field hysteresis loop tracer was used to measure the saturation magnetization, corecivity and remanance
magnetization of all the samples.

Results and Discussion
Thermal analysis

The temperature of decomposition, crystallization and phase transformation of the as-prepared
powder was studied using TG-DTA measurement for the typical composition CoFe,0y in the temperature
range 10-1000°C at a heating rate of 10°C K/min, Fig. 1 shows the TG-DTA curves, it can be seen that a one
to one correlation exists between these thermoanalytical curves indicating that the thermal effects are
accompanied by weight loss, There are three major steps in the decomposition process dehydration,
decomposition of the unreacted glycol and decomposition metal glycolate complex to ferrite, There is one
endothermic and two exothermic peaks observed for the glycolate decomposition followed by ferrite
formation. First step below 125°C is ascribed to the vaporization of absorbed water, Second step is from 175
“C 10 200 °C and is associated with the residual organic matter including ethylene Glycol, The third step
above 200 °C is due to weight loss of as received CoFe,0, powder. It indicates that the unreacted metal
glycolate is oxidized in this step,

CoFeZO 4

+10

Hos

Weight (%)
8
Tempemture Diference (“Crma)

o0
y
\'\\ &
m o 0 )
Eolp Temoerature ('C) Uil V4 54 T rstrumer-

Fig.L. Typical TGA-DTA analysis of CoFe,0,
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.
X-Ray Analysis
X-ray diffraction patterns of nickel substituted cobalt ferrite powders are shown in Fig, 2, The
diffraction patterns and data indicate that, all the samples are cubic in natre, It is observed from Table 1
that, lattice constant decreased from 8.389 to 8,325A with increase in concentration of Nickel, which may be
due to smaller ionic radius of Ni** (0.55A) ions as compared to Co™*(0.58A) in tetrahedral coordination' "
The lattice constant was calculated for the cubic phase using following relation:
asd (kK +)" e I
Where, a = Lattice constant, (hkl) = Miller indices and - d = interplanar distance
The erystallite size of all the samples were calculated from the full width at half maxima of the most
intense (311) peak by using Scherrer's formula.
1= 09M [ Cos O vosnes )
Where, symbols have their usual meaning,

'gg

|n-1.o|

g

Intensity(A.U.)

Fig.2, XRD Pattern of Ni,Coy, Fe,0, system

Table 1 Data on Lattice constant and crystallite size of Ni,Co,Fe,0, system

Composition (x) | Lattice constant Crystallie size
A (nm)
0.0 8,379 226
0.25 8.368 212
0.5 8351 18,1
0.75 8334 16.3
1.0 8317 147




Surface Morphology Study

Fig. 3 shows TEM images of Ni,CojFe,00 (10 > x 2 0) ferrites system with different
compositions, 1t is evident that microstructure is affected due to substitution of Ni* fons in CoFe,0,. ‘The
particle size goes on decreasing with increase in substitution of Ni** jons, It is evident from these
micrographs that all the synthesized samples have spherical particles ranging from 10 to 20 nm. The average
crystallite size of all ferrites taken from Xeray data was in the range of 14 to 23 nm (Table 1), During
substitution of Ni*“jons the lattice constant and crystallite size (XRD analysis) showed decreasing trend,
This is in close agreement with the average erystallite size obtained from XRD (Table 1),

x=10

Fig. 3. Typical TEM image of Ni,Coy (Fe, 0, system
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Magnetic properties

Magnetic property of nickel substituted cobalt ferrite powders was carried out by using vibrating
sumple magnetometer (VSM) and it is depicted in Fig, 4. All the compositions showed ferrimagnetic nature
with fairly high value of coersive field (He) which may be due to presence of anisotropy in these
compounds. The high value of He may also due to smaller grain size which is obtained because of polyol
technique used for synthesis, The increase in value of saturation magnetization, coercive lorce and remanent
magnetization is summarized in table 2, Data indicates that all the values are increases with increase in
substitution of Ni** fons,

40

154

90 4
104

M(emu/gm)

60
H(Oe)

x= 10
Figd Typical VSM loops of Ni,Coy Fe, 0y system

Table 1 Data on Coercive force, Saturation magnetization and Remanent magnetization

of Ni,Coy (Fe, 0 system

Composition | Coercive force | Saturation magnetization | Remanent magnetization
(x) (O¢) (emu/gm) (emu/gm)
0.0 877.94 15,98 14.62
0,25 934.22 18.55 15.44
0.5 991.67 21.78 18.10
.75 1027.37 34.21 21.86
1.0 107725 43,98 24,33




Magnetic properties

Magnetic property of nickel substituted cobalt ferrite powders was carried out by using vibrating
sample magnetometer (VSM) and it is depicted in Fig, 4. All the compositions showed ferrimagnetic nature
with fairly high value of coersive field (He) which may be due to presence of anisotropy in these
compounds. The high value of He may also due to smaller grain size which is obtained because of polyol
technique used for synthesis, The increase in value of saturation magnetization, coercive force and remanent
magnetization is summarized in table 2, Daty indicates that all the values are increases with increase in
substitution of Ni** fons,
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Conclusion

Ni,Coy(Fe,0; (1.0 = x = 0) ferrites system was synthesized by polyol method, X-ray diffraction
showed single-phase cubic structure with varying lattice constants from 8.379 to 8.317A, Transmission
Electron Microscopic (TEM) images showed all samples is nanoparticles. Magnetic studies showed that the
compounds are ferrimagnetic and saturation magnetization indicated increasing trend with increase in nickel
content,
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Abstract

Mixed metal oxides have attracted significant attention as catalysts for various organic
reactions. In this study, we have synthesis Pd/Mg.Mn,Co,04 catalyst for organic transformation,
While Mg substituted magnesium cobaltite prepared by sol-gel auto combustion technique. This
synthesized material is characterized by different spectroscopic techniques such as XRD, SEM,
EDAX and VSM analysis. The XRD studies show the formation of cubic spinel phase with
average crystallite size of 33 nm. SEM shows spherical interlinked fibrous morphology. The purity
of the material analyzed by EDAX analysis. A room temperature magnetization result shows a
ferromagnetic behavior decreases with increase in Mg content. With Palladium is supported on
these characterized materials and catalytic performance were studied over Heck coupling reaction

itis found that 10% Pd supported Mgo sMnosCo204 shows ameliorate result,
Key words: - Sol-gel synthesis, XRD, SEM, EDAX.

1. Introduction

During the last decades, there has been an increasing attention inmixed metal oxides
because of their remarkable dielectric, magnetic and optical properties, owing to both the broad
applications in various technological areas, Number ofdifferent methods have been discovered to
prepare mixed metal oxides such as, citrate precursor [1], forced hydrolysis [2],spray pyrolysis [3],
co-precipitation(4], hydrothermal [5],ceramic method [6] and sol-gel[7].

The vinylation and arylation of olefin with aryl or vinyl halides was developed

independently by Mizorokiand Heck[8-9] about 50 years ago and universally known as Heck
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reaction. Palladium catalyzed Heck reaction between aryl halide and alkenes is a dignified reaction
in modern organic synthetic chemistry [10-12]. The reaction is generally catalyzed by either Pd(II)
complexes or Pd(0) [13-14], In order to entrap the problems, like air sensitivity and catalyst
recovery associated with reactions under homogeneous conditions, heterogeneous catalytic
systems were developed. In recent years, Heck reaction has been catalyzed by palladium supported
on mesoporous  Carbon  [15],grapheme  oxide[16],  zeolites[17],  palladium/Nb-MCM-
41 18],charcoal[ 19], polyionic resins|[20], polymers[21].

In present work, we have prepared Pd /Mg xMn,C0204 by solution reduction method, while
Mg MngCo04 were prepared by using simpleSol-gel auto combustion method and used as a
support for preparation of palladium heterogeneous catalyst. This Pd/Mgi \MnCoxOawere studied
for heck coupling reaction.
2. Experimental details
2.1. Chemicals

The support Mg «MnCo204(x = 0.0, 0.25, 0.50,0.75, 1.0) were synthesized by simple sol-
gel auto combustion method, The A. R, Grade cobalt nitrate [Co(No3):6H20], manganese nitrate
[Mn(No1):4H20], magnesium nitrate [Mg(No1):6H:20),citric acid [CeHyO72H20] and ammonia
solution| NHJOH| were used as precursor materials and experimental detail were reported in our
previous paper[22].While Pd/MgMnCo20swere prepared by solution reduction method, The
AR. grade PdCly, NaBH4, CTAB and prepared Mg, «MnCoxOuwere used as precursor for catalyst.
2.2, Preparation of catalyst

The catalyst was prepared as, Sodium borohydride,Mg).\Mn,C0,04 and 50 ml distilled
water was taken in a beaker and stirred for 10 min. In another beaker prepares CTAB solution,
These two Solutions were mixed and caleulated quantity of PdCl> solution were added drop wise
under constant stirring. The resulting gel was stirred for next 1 hr. for homogenization and solid
material were separated by centrifugation technique and solid particles were washed several times
with water & acetone till the filtrate was neutral to litmus and dried,
2.3. Reaction procedure

The Heck reaction of styrene with bromobenzene was carried out using these catalysts. A
typical reaction was carried out in the air, Styrene 0.68 mL( 6 mmol ),Bromobenzene 0.42 mL (4
mmol), K2COs 1.646g (12 mmol ), Pd/Mgi.xMn,Co:04 Swt% ( 0.074g) with respect to reactants
and solvent 5 mL was taken in a round bottom flask connected to water condenser and heated in
an oil bath at 100 °C with constant stirring. The reaction was mentored regularly by TLC. After 9
hr, the reaction was completed with 5 mL of water and the catalyst was filtered. Next 50 mL of
water was added to the filtrate and the product was extracted with ether. The final product was

purified by column chromatography using silica gel (60-120 mesh) with petroleum ether as eluent.
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The influence of changing the composition of Mg Mn,C0204 which was loaded with 2%
of Pd has been studied under standardized conditions and the results are given in Table 2.The
catalysts with higher yield are remarkably active and selective for the product formation. The
higher yield catalyst, i.e. 2%Pd/MgosMnosC0204 was studied to find its effect on Heck cross-
coupling reaction at different temperature and results are tabulated in table 3.

Characterization

Trans-stilbenem.p. 124°C; IR ( KBr ): 2926, 1597, 1457, 962, 762, 693, 524; 1H NMR (
CDCI3 ):87.28 (t,2H ), 6 7.39 (t,4H ), 6 7.55 (d, 2H), & 7.15 (s, 2H).

3. Result and Discussion
3.2. XRD studies

The X-ray diffraction pattern of prepared material of the system Mg .o MnCo204(x = 0.0,
0.25, 0.50, 0.75, 1.0) carried out byPhilips PW-1710 X-ray diffractometer with CuKa radiation and
sintered at 600° for 5 hr are shown in Fig.1.The XRD pattern shows the characteristic peaks at
31.3% 36.9° 44.8°, 55.7°, 59.4° and 65.3° according to JCPDS Card No. 23-1237, which can be
indexed to (220), (311), (400), (422), (511) and (440) planes of the cubic spinel with Fd3m space
group. The sharp peaks observed in the XRD pattern demonstrate a crystalline phase of the
samples. Lattice constants, Crystallite size, X-ray density and physical density are shown in table
1.

3.2 SEM studies

The SEM images of the Mg(.oyMnC0:204 (0 < X < I)samples are shown in Fig.2(SEM
Model JEOL-JSM 6360).Aggregate spherical particle morphology was observed for x=0.0, 0.5 and
1. All the SEM images have similar aggregate shape but their sizes are markedly different, The
MgC0204 has smaller particle size as compared to the MnCo204. This is due to the differences in
ionic radii of Mg?*(0.65A) and Mn** (0.80A).
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3.3 EDAX studies

EDAX analysis was performed to investigate the chemical composition of the synthesized
Mgi-oMnxCo204 (where x = 0.0, 0.5 and 1.0) are shown in Fig.3. According to EDAX analysis
Mg, Mn, Co and O were the major constituents of the samples an no any other peak is observed
indicates pure of the desired material is high.
4. Conclusion

The manganese substituted magnesium cobaltites are prepared by simple sol-gel method
with high purity and desired shape. The synthesized material with 33 nm in size. Palladium is
supported on the synthesized material by solution reduction method. The 2% palladium supported
on Mgi.oMnyCoxOqare used as a catalyst for Heck coupling reaction of bromobenzene and
styrene. It is observed the Mgi1.oMnCox0qis a better support for the palladium for Ecological

heterogeneous catalyst. The 2% Pd/Mgo sMny sCo204shows better results as reported earlier,
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Fig. 1. XRD Patterns of Mgi.xMnyCo204(0 <X < 1),
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Fig. 2. Scanning Electron Micrographs of Mgi.xMnyC0204,a) x =0.0, b) x=0.5,¢) x = 1.0
JETIR1902D91 | Journal of Emerging Technologles and Innovative Research (JETIR) www.jetirorg | 1363




© 2019 JETIR February 2019, Volume 6, Issue 2 www jetir.org (ISSN-2349-5162)

' " 1 2 ’ '
' 1 4 S € ¢ ) '

Full Scasle 440 oty Carser 0000 ey

e~ ~ . v o —

. M ’ '
P ‘ - ¢ ¢ L] '

Fuli Scae 448 iy Carsac 0000 ey

I 1 : J ‘4 - é T ¢ 3 "

U Scase 443 cts Carsac 0008 el

(¢)
Fig. 3. Energy Dispersive Spectra of Mgi.« MnyC0204,a) x =0.0, b) x= 0.5, ¢) x = 1.0
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Table 1.Lattice constants, Crystallite size and X-ray density for Mgi.xMnx Co204(0 <X <1).

SEN Lattice | Crystallite, X - ray density
o. Compound Constants|  Size (dy)
' (A) (nm) g/em?
1 x=0.0 8.197 34.41 372
2 x=0.25 8.214 34.46 3.87
3 x=0.35 8.221 34.62 3.89
4 x=0.75 8.227 3493 4.12
5 x =10 8.238 35.14 427

Table 2. Effect of catalyst on Heck coupling reaction

e

X % Pd/Mg;.Mn,Coy0,
+ K,COy, DMF, chux> O
Styrene Bromobenzene trans-stilbene
Sr. No. Catalyst Conversion (%)
1 MgCox04 54
2 Mgo7sMng.2s Co204 61
3 Mgos MnosCo204 68
4 Mgo.2s Mg 7:C0204 65
5 MnCo;04 65
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Table 3.Effect of temperature on Heck coupling reaction

Br
[N 25 Pd/Mg;, sMng sCo,0, N ‘
) =
+ K,COy, solvent O

Styrene Bromobenzene trans-stilbene
Sr.No. | Temperature Yield (%)
1 60 35
2 70 39
3 80 43
4 9 57
5 100 68
6 110 69
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