 pate: 27l12lae21

-2 70EC 2072




i

ovae e sy st o

P by e

i

gt e AT



Annexure-X
SHIVAJT UNIVERSITY, KOLHAPUR
DIAMOND JUBILEE
RESEARCH INITIATION SCHEME
Format for Submission of Proposal for Research Project

PART-] i o8

1) Broad Subject: Material Science Faculty: Mr, Dhananjay Vasantrao Patil
2) Arca of Specialization: Anticorrosive Coating
3) Duration: 36 months

4) Principal Investigator:

1) Name : | Dr. U.S.Bhapkar
1) Sex el eiiMale el
i) | Date of Birth oS08 }
iv) I Qualification’ Vol L Ph.D. Mechanical Engineering
AR e e e | Thermal and Fluids Engineering .
v} Designation’ 1000 0 i ipoRdssor i i '

Office:

| Residence: . _
Date of joining the service asa

teacher = 0

Date of confirmation

(Autonomous) K&lﬁgﬁur




| Qualification
v) | Designation

ASc. Ph.D.

Assistant Professor

. |

vi) | Address
OfYice :
Residence :

Sanjeevan Engineering and Technology

Institute, Panhala.
Avp.Vadanage, Tal. Karveer.,
Dist.Kolhapur, 416229,

SR

6) Details of the College/Institution where the project will be undertaken:
a. Department: Mechanical Engincering Department
b. Name of the College: KIT's College of Enginecring, (Autonomous)

Kolhapur.

_Teaching experience

Title of Ph.D./M. Phil. thesis i

‘Research experience

d Journals - 17
1 Conterences - 03

/

7
2,




Pare 11
§) l‘rn;m\ui Resc: ireh work:
i} Project title
Chemical syithesis of SnOs-Palymer nanocomposites for coating and study of
anticorrosive properties of coated steel.

i) Introduction

a) Origin of the rescarch problem and interdisciplinary relevance:

Corrosion is an undesirable natural process that has arisen from the use of metallic
materials; therefore, serious cffor(s to prevent this phenomenon are ongoing through
this century. Corrosxon s deﬁned as an. attack on a matcnal by its reaction to the
env nroumcnt and the resultma deteuorauon of the matenal s propcmcs. Most often, it
is related to an electlochemmal re mtlon wnh a hqund or Oascous medium [1]. Aside

from mdusmal dangers COI’I’OD]QH affccts our Ims as w travel to school, work, and

re many types of

‘nmt* the life and

Sanjéevan ngg.&Tch. Institute
Somwar Peth, Panhala = 416 201



:vht—emmmn dlodes\ gas smsm& \‘ana. hermmmters. sohr cella. fuel cells, anti-

corrosive testing. etc. kanomaterlal S and‘ their additives are effective corrosion
inhibitors because they have a higher surface-to-volume ratio than traditional
Macroscopic malerigls 3} B;\f- inhibiting active sites on metal surfaces, nano
compounds limit surface reactions and control corrosion rafcs. The most important
application of nanoparticles in the industrial field is their ability to protect metals
from corrosion in different en\-‘*iron:ﬁents.f}' ‘
b) Review of research and dévelo;ﬁnenfin‘ the subjcc :
Aisha Ganash [2] e\perunentallv tested anﬂconoswe properties of Poly (o-
phenylenediamine)/ZnO nanocompcbltes coated St‘lllll(.bb steel Poly (o-phenylenedia
mine) and poly (o-phenvlened1amme)/ZnO (Pol’d/AnO) nanocomposntes coating were
prepared on t}pe—.)O-i austemuc stamle:s steel (SS) usmg II»SO4 acid as electrolvte by
‘:potentlostatlc mcthods, Founer' txansforms mﬁcm.d spccuoqcopy and scanning
electron nucroscopy techmques xsex used to chmactenze thc wmposmon and

structure of PoPd/ZnO nanocomposnte:. The 001 [‘051011 plotectlc)n of polymer coatings

. ablhty was studied by Eocp-tlme mmsurement. ano ic an cqthodtc potentiody namic

droswg sohmon It was

':polarlzatxon and unpedance techmques m 3 5 "/ : NaC

nanopamc!cs was found to be 2.5 vol % |

enhanced corrosion p:otectron of Lpoxy/ZnO

| iimmmert Ponhala - 416 201




_ A Mys ¥
electrochemical impedance spectroscopy (EIS). Thc effect of different nanopartncles

(ALOs, ZnO, TiO,, CeO, and SnO;) on the protection performance of the
nanocomposite coatings was cﬁmnp"u'ed The resulls reveal that PPy/ALO;
; nanoc.omposue provided the best per fonnance for conosxon pxotect:on of the MS by
: reducmn its conosxon current density by 18 tm1es Sluhul Qlll et al. [7] investigated
long-term corrosion protectlon of mlld steel by an. epoxy coatmﬂ containing self-
doped polyamlme mnof" ber suli‘onatcd polyamlme (SPANI) SPANI was synthesized

v:a the COpOl}’ITICIIZﬂth[] of _2-ammobenzen¢ ulfonic acnd dnd amlme and then




by means of X-frav difTract : ; ; s
DY 0 T X-fray diffraction analysis, measurement of particle sizes and scanning

electron micros Ths evs : i ‘ 5
1 microscopy. The synthesized metal mixed oxides were used 1o produce

CPOXN=CSICr Contings wi . ~ P ? . . i
pOX2 reoatings with 10 % PVC for a synthesized pigment. The costings were

tested for physical-meelhan:or s . ; ;
physical-mechanical propertics and in corrosion atmospheres. The results of

COrrosion tests e o . : ; . v ki
N Iests were compared with standard alumino zine phosphomolybdate, The

O cO c S N\ ~$ - . . . . pe ¢
B outcome was the synthesized pigment displayed higher anticorrosion efficiency than

the commonly applied aluminum-zine phosphomolybdate bascd  anticorrosion

Fe=s

pigment. J.N.  Hasnidawani er al, [10] cxperimented ZnO nanoparticles as

anticorrosion nanocoating on carbon steel, Mild carbon steel was used as the substrate
for the epoxy-zine oxide coating. The corrosion behavior mechanism of mild stecl
was investigated in different media, namely freshwater, NaCl solution, HCI solution

and NaOH solution. Immersion test was conducted and studied for a period of 60

days, with daily and weekly weighing and immersing. The corrosion rate was
calculated and mild steel corrodes in the different environment and degrades in the o
following trend; HCl — NaCl — NaOH — H,0. A.V. Radhamani e! al [H]'
reviewed nanocomposite coatings on steel for cnhancmg the corrosion resistance.

Nanoconiposite coating is bemg, O\plored as the prcferred strategy to improve

corrosion resistance for steel. Thcy dlscussed the _vanons coatmv materials, deposition 5

techmques and the challexwes mvoived,m realm the most smtable coating on steel.

They find that composxte coatmo mdtex ial w1th lo oefﬁment of thermal expansion

~and hwh gas permeanon resxstance can resist delaminatio and,co;.r051on. Optimum

rties required for good ;

-excellent transparency, and

)

he size of metal oxide nanoparticles can

high chemxcal stabmt_y It is wcil known}t at,

influence the ant;couoswe [)JO])C][IES' there 0|e" optnmlzm particle size of

S S SRy W ST RO TN S

anticorrosive material is cnucnal So, a. fcw chemical synthetic approaches for SnO,
ndﬂopﬁﬂldes peraralron are ovuv:cwcd herein. Shaheen Naz er al. | 12] investigated
a simple low oost mclhod for synlhcsnh of SnO; nanoparticles and  their

charactcnmhon.,; SnO; nanopmlml;a wuu synthesized by a simple chemical co-

preCJthation method fc: Iowcd_by anneahng, the obtained uanoparmlc at different




of the films with a tetragonal structure. 'SEM analysis of the powder concluded that
the nanoparticles produced were q;hulcql particles composed of small, clustered and
ageregated nanoparmlcs T he tmnsmon type and band gap of the synthesized
nanoparticles were estimated ﬁom the absorptlon spectra. The optical (UV-visible)
spectrum reveals a mcely described absorptlon which in appreciably blue shifted
associated with the height dbsorptxon of bulk SnO5 indicating quantum size effect. C.
‘ Themnozhl et al. [14] stud1ed Synthesxs and characterxzatlon of SnO; nanoparticles by
nucrowave - assmsted SO]UUOII method yhey were synlhesmcd SnO; nanoparticles by
microwavc asswted hydrothermal‘tmet od l.JSln‘T SnClo 2M;0 as a precursor. The

synthesaed SnOz nanopartlcles ere characterlzed o f'md their structure and crystal

porosxty and defects. The most used ongamc polyméxs for preparation of

nanocomposite coatmg are epoxy [5 19], polyumlmne [21], polyuh) lene glyeol

rdmg , lltcralurc survcy, PANI/SuO» com OSI.




[23] than well-known ZnO, NiO o

. : o fe and their composites. However, SnO; and its
composite with different polymers ay

Therefore less investigated for anticorrosion [23, 27].

were &llu 1.m,lm| g SnO; ~ Polymer nanocomposite as an anticorrosion agent f'or '
steel. Utilizing a simple and inexpensive chemical method with various compositions
is a bottleneck problem that must be thomughly researched

d) Research Problem:

Up to now, different

L S0 SIS MR

composites  such as, Sn0,/SiOz, epoxy/ZnO-NiO,
polypyrrole/metal oxide, sulfonated polyaniline and epoxy, PVC/ZnO-polyaniline

hybrid coating, epoxy-zine oxide, TiO; [4- ,)] ele. coalings were successfully used as
corrosion resistance coatings for steel substrau,. Mmeover SnOz is an n-type
semiconductor with a band gap of 3. 7 eV SnOz is an unportant material due to its
high degree of transparency and good chemxcal phys;cal and therma] properties [4].

Recent advancement in SnO; has been mcxeased ‘with a wxde ranoe of appllcatlons

such as gas sensors, transistors, catalyst elc.ctrodes antncornosmn coatmg elc.

Therefore, Polymer-SnOa» nanopaltlclus compomtc W1ll bu synthesu.ed using the Sol- e
gel method in \

11101 pholooxcal and

St.CCl.

iii) Objectives:

!\)

To prepare different composmons

;hngc,r BSTHE PN BN R DY

" amwar Path. panhala - 416 201




iv) Methodology:

1. Indeta
) il, additios
1l literature
survey will bc carricd out for anticorrosi
OfSlLtl \ubq{raik carroson COa[lﬂg
’ 2. The 304
= austeniti tlhre
. ) tic stainless steel samples to be used in the experiments will be
epared with sui : : :
i suitable dimensions. These samples will be chemically cleaned,
and the suit :
able method will be used for coating deposition on the sample.
J.

Sol-gel method will be used for synthesis of SnO; nanoparticles. Different size
SnO: nanoparticles will be synthesized by changing the different preparative
parameters.

4. The synthesized SnO: nanoparticles will be characterized for their structural
determination, surface morphology, optical and compositional properties by
different characterization methods like :\RD ?E\I TE\I UV-Visible, EDAX.
FTIR, etc.

. Synthesize and coat different polymer cemposxtxcns w xth opmmum-sized SnO-

Also, the influence of

th

nanoparticles on steel using a smtable coaimo tea,hnxque'

coating thickness on steel for anncormsmn pmpemes will be mxdled

ize nanoccmposnpsl a

”r’bpeme.» of synthes

6. Evaluate corrosion proteunon

has afel pelanzatnon and

'I‘able. Dlstnb utic

Mllestoncs
’i‘arget to ach xev'ef‘ } -
Literature Survey e
Synthesis of $n0, nanoparticles of
different size by Sol gel method.

> Swdy  of structural and
morphological properties.

» SnO, nanoparticles coating on 304
austenitic smmless sief:l b) dccp,
coating method. , o

> Test its pcrfor nance fbr corros;on{.
protectxon. : o

Synthesis of SnOx-

NN

7

Brabany i i . -
Nanbkaly - a14 2071 S gf“ >



) I
(PVA or i
nanocomposite (it :
’ el * SR0% | 2
» Stdy  of B | | o

Structura)
‘ and
morphological Propertices,

> Testits performance iy different ‘ b
medium for corrosio protection 7 £
by Tafel polarization and L1 4

» Synthesis — of  Spo. - £

Polymer  (PMm R
MA  or  PvQ)

nanocomposite,

> Study of structural and

morphological properties.

» Test its performance in different

medium for corrosion protection

by Tafel polarization and EIS.

» Comparing and finding optimum

corrosion coating thickness of

Polymer-SnO,,

> Project  report  writing and
submission.

vi) Details of collaboration, if any intendod:

- 9) Financial Assist:ince required

Item
A) Non-recurring component %
(upto 70% of the plolect cost)

i) Eqmpment wlnch may mclud
Charactenzatlon like XRD SI
UV—VISlble, EDAX FTIR etc :
Expcnmental Setup etc., laptop

ii) Books/Journals”“ '

- Estimated Expenditure

30000/-

B) Rccumng componuu
(i) Hiring Seryicesi o g i
(ii) Flcld.Work and T ravel e e 50,000/~

(iii) ‘Chemicals and g!asswalc L 50,000/-
(iv) Contmgcncy’(lncludmg, spccml nccds) 20,000/~

-

13.25.000/-

~nmwar Peth, Panhala 416 201

e



Lquipment

Completed

() 1nst\luuonal and Dep

PFODOScd work
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Bhapkar U

Author(s) Volime
Bhapkar U TR
Srivastava A,
Agrawal A Impin, ting
Fie 2 Bhapkar U, Inter felomcuy based vholc~ 58 2014
Srivastava A Au | field Measuremens of ay \
‘ Agrawal A Impinging lu:bulen \'U‘«dt and Mass
Synthetic jet | Transfer
: 3 Bhapkar L Acoustic and heat t | Intern 7 2
Srivastava ; A chamutenstxcs of an elliptica 1
Agrawal A synthetic jet generated by
acoustic actuator 68 2015
4 Bhapkar U | | Proper cavity shape ca
Srivastava A mitigate confinement effec :
A gr'm'al A in synthetic _]Ct impingement
coolm" - 26 (2) 2019
5 Bhapl\ar U PIV study of 1adxal wal
YadavH,, . Jet fonned by norma
Agrawal _A‘ L i
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To 07/08/2022
The coordinator,

RGSTC Scheme,
Dr. Babasaheb Ambedkar Technological University,

Vidyavihar, Lonere

Subject: Submission of Project-Pre-Proposal.

Respected Sir,
| am submitting herewith my Project-Pre-Proposal entitled, “Novel herbal composition

and method to improve milk production, fat, lactation period and reproductive health in
cattle.” under the RGSTC’s University Scheme. I hope that the Proposal is up to the expectation
of the RGSTC’s University Scheme. Kindly acknowledge the receipt. An early and favorable

decision of the same is solicited.

Thanking you.
Yours faithfully, ?.,
| PPV A | ¢
e [-r;fri} b e —
Dr. Vishal S. Patil Dean i ﬁﬁﬁcipal
Asst. Prof. Research & Development SETI, Panhala
SETI, Panhala SETI, Panhala Sa HJQEUB:’EIN CIPAL
, = N99. & Tech. Instityte
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1] Tiﬂ.ﬁ of thE

Improve milk
cattle,

‘0lee " ; sthod to
Project Proposal:Novel herbal composition and meth

; i : e R in
Production, fat, lactation period and reproductive health

: ar | a rrie t:
2) Name of the Institution where the work will be carried ou d
: Fiiy gt T rmearing an
Departmentof Basic Sciences and Humanities, Sanjeevan Engineering 4
Technology Institute Panhala,Dist- Kolhapur, Maharashtra 416201

3) Name of the investigator:

3.1) Name - Dr. Vishal 8. Patil

3.2) Department —Basic Sciences and Humanities

3.3) Designation - Assistant Professor

3.4) Organization and Institute name -Sanjeevan Engineering and
Technology Institute, Somwar Peth, Panhala

3.5) Address: Sanjeevan Engineering and Technology Institute, Somwar
Peth, Panhala, Dist- Kolhapur, Maharashtra 416201 '

E-Mail: vishalpatil.chem(@gmail.com Contact no.- 9049439898

4) Name of the co-investigator:
4.1) Name - Dr. Dhanshri V. Patil
4.2) Department —Chemistry
4.3) Designation - Assistant Professor
4.4) Organization and Institute name — KrishnaMahav idyalaya Rethare Bk,
4.5) Address:Krishna Mahavidyalaya Rethare Bk.Tal-Karad, Dist- Satara,

Maharashtra 415108E-Mail: dtp:phy@gmail.com

5) Objective of the project:
i) To provide a novel herbal composition for enha
fat and lactation period in cattle,
ii)  To maintain normal duration of an estrous cycle
conceive in time,
i) To develop a commercially viable com
in India,
To tackle the dairy farming problem for the betterment of manking

neing milk production,
and helps cattle to

position to boost dairy farming
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