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Annexure-A

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

PART-I

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
i) | Sex Male
.l ii) | Date of Birth 05/03/1977

iv) | Qualification Ph.D. Mechanical Engineering

Thermal and Fluids Engineering
Professor '

v Designation
vi) | Address : [ KIT' College of Engineering,
PR | (Autonomous) Kolhapur.
Residence : Wl et

{ vil) | Date of joining the service asa
teacher "

Tovoraood |

viii) | Date of confirmation

[ot/072004

5) Co-Investigator(s) (If aliyj: A -

) |Name
Sex. L

| Dr.S.S. _If.otd‘if
Male- '+




i) Qualiﬁcaii_gl_a__m_ o ' E MSc. Phaid.

v) Designation ._ ‘ - ;\ssi'\i.ll_ll__!'_!‘\:'_I'C&h'\‘l _

vi) | Address o rS;inicmau Fngincering and Technology
Office : Institute, Panhala. i
Residence : Atp.Vadanage, Tal. Karveer.

1 Dist.Kolhapur, 416229,

6) Details of the Callege/Institution where the project will be undertaken:
a. Department: Mechanical Engineering Department

b. Name of the College: KIT's College of Engincering, (Autonomous)
Kolhapur.

7) Teaching and Research Experience of Principal Investigator:

a. | Teaching experience .~ . 121 Years PREY § 2
b. | Research experience DT N 06 Yenrs B
c. | Title of Ph.D./M. Phil. thesis if P1has been | Experimental lnvestigation of

awarded Shea e e E:Hmd Hnw Heat Trmxt.:r .md

ng last e
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i)

Parc 1l
Proposed Research work:
Project title

Chemical synthesis of SnOs- Palymer nanocomposites for coating and study of

anbcorrosive propertics of coated steel.

Introduction

a) Origin of the research problem and interdisciplinary relevance;

Corrosion is an undesirable natural process that has arisen from the use of metallic
materials; therefore, serious efforts to prevent this phenomenon are ongoing through
this century. Corrosion is defined as an attack on a material by its reaction to the
environment and the resulting deterioration of the material's propertics. Most often, it
is related to an electrochemical reaction with a liquid or gaseous medium [1]. Aside
from industrial dangers, corrosion affects our lives as we travel to school, work, and
for Imsure Endan%rmg public safety and resulting in mgmﬁcant repair costs are the
effects of corrosion on bridges, parking str uuunes, bLuldmos electrical towers,
}uahways, ete. should these col!apscs becausu of a weah corroded section and
disaster could 1esult The most e[‘fecnvc mcthod of prevuntmv the harmful effect of

the corrosion attack on the parls is addmo a prou-.cuvt b'uuer between the part and the

corrosive environment. Protecll\-e coalmcrs have becn wu.lely used for metal corrosion

contml Thf—: usc of conduclm po!yme__

fo: lh.c:-mhlbulon oi_colrosmn is an area

Lorlusmn rate,

evan Engg, &

nog. & Teeh, Instftute
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roles in undc,rbtandmn the quanmm Size effcct and grcat potumal “1pph-.,.1l10n5 m"

light-emitting diodes, gas sensors, Nano thermometers, solar cells, fuel cells, anti-
corrosive testing. etc. Nanomaterial's and their additives are eftective corrosion
inhibitors because they have a higher surface-to-volume ratio than traditional
macroscopic materials [3]. By inhibiting active sites on metal surfaces, nano
compounds limit surface reactions and control corrosion rates. The most important
application of nanoparticles in the industrial field is their ability to protect metals

from corrosion in different environments.

b) Review of research and development in the subject:
Aisha Ganash [2] experimentally tested anticorrosive properties of Poly (o-
phenylenediamine)/ZnO nanocomposites coated stainless steel. Poly (o-phenylencedia
mine) and poly (o-phenylenediamine)/ZnO (PoPd/ZnO) hanocomposites coating were
prepared on type-304 austenitic stainless steel (SS) using H>SO, acid as electrolyte by
potentiostatic methods. Fourier transforms infrared spectmscﬁopy and scanning
electron microscopy techniques were used to char actcnze the composition and
structure of PoPd/ZnO nanocomposites. The cor rosion protection of polymer coatings
ablhw was studied by Eocp-time measurement, 'modlc:“md cathodic potentlod\-'namu,

polarlzatxon and 1111ped€mce 1eclm:ques in 3. :5 % N"lC] as couo:.lvc colutlon It was




e ﬁ-.

*coated stecl. Rﬂsoul Bab'\cl Sali et al. [6] s tudlcd clcctrodéposmm of polypy':ole!

metal oxide nanocomposites for corrosion pl otection of mild steel. Electrodeposition

of polypyrrole (PPy) and PPy-metal oxide nanocomposites on mild steel (MS)
carried out in oxalic acid solution by constant potential technique. The prote
properties of coatings were studied in 0. 5M H.SOy4 solution by Tafel polarization
: electrochemical impedance spectroscopy (EIS). The effect of different nanoparticles
3 : _;:" . (Al203, ZnO, TiO;, CeO, and Sn0;) on the protection performance of the

nanocomposite coatings was compared. The results reveal that PPy/Al;Os

_nanocomposite provided the best performance for corrosion protection of the MS by
reducing its corrosion current density by 18 times. Shihui Qiu et al. [7] investigated
long-term corrosion protection of mild steel by an epoxy coating containing self-
doped polyaniline nanofiber sulfonated polyaniline (SPANI). SPANI was synthesized
- via the copolymerization of 2-aminobenzenesu[l"fifﬁc acid and aniline and then
: characterized. The SPANI!cpoxy compos:te coatmgs on !llc steel substrate were

prepared for the ant1~c01roswe mvestwatlons in a 35 wt % NaCl solution via

: Icctrochenucal unpedancu spcclroscopy and po]anzatlon curves It turned out that

compomte coatings w1th SPANI CKhlblted emcllmt plotectlvc pex fon mance with high

vhile blank ¢ epoxy coating was

lmpedance modulus dunng lhe 120 ddys* immcrsxo:

mvahd af‘ter 80 days lmme: SiOl‘l All Olad el al. " [8] have wox;ked on preparauon md




by means of Nefiav 15 (o oo . '
o )\ “.l_\ (]l“]“;!(:[l('ll'l i!l'li'llyi-].‘-n. measuremaent ol l]"”“g;fc sizes and "-Lal?"iﬂ-g,

electron microsc TR e ; ‘ v
Icroscopy. The synthesized metal mixed oxides were used 19 produce
CPOXN=-CSICTr oy ;
l coatings with 10 % PVC for a synthesized pigment. The coatings were
tested {or physical-meclanios , A ! ;
physical-mechanical propertics and in corrosion atmospheres. The results of

COTrosion (ests were o . . g :
On Lests were compared with standard alumino zine phosphomolybdate, The

outcome was the synthesized pigment displayed higher anticorrosion efficiency than
the commonly applicd aluminum-zine phosphomolybdate based anticorrosion
pigment.  IN. Hasnidawani er al. [10] cxperimented ZnO nanoparticles s
anticorrosion nanocoating on carbon steel, Mild carbon steel was used as the substrate
for the epoxy-zinc 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
following trend; HCl — NaCl — NaOH — H0. A.V. Radhamani et al. [11]
reviewed nanocomposite coatings on steel for enhancing the corrosion resistance.
Nanocomposite coating is being explored as the preferred strategy to improve

corrosion resistance for steel. They discussed the various coating materials, deposition

techniques and the challenges involved in realizing the most suitable coating on steel.
They find that composite coating material with low coefficient of thermal expansion

and high gas permeation resistance can resist dclammatlon and corrosion. Optimum

concentration of fi Ilc.r 1113ter1al w1th good dlspersmn on the meta] matrix can lengthen

anticorrosive malendl such as wfdc band gap (~3 V)' excellent transparency, and

high chemical slablhly Itis well LnOWn lhat lhe size of metal oxide nanoparticles can
influence the anticorrosive pJ'OpClTlleS; lhcrefore optimizing particle size of

anticorrosive material is crucial, So, a few chemical synthetic approaches for SnQ,

nanoparticles preparation are overviewed herein. Shaheen Naz er al. | 12] investigated
a simple low cosl method for bynlht.blb ol SnO; nanoparticles and their

characterization. SnOz :mnopm!n.lcb were 5ynlht.a|zul by a simple chemical co-

precipitation.mclh_o_d- followed by anncaling the obtained nanoparticles at different




characterizati : - ’ o, . ]

rization was performed by X-ray diffraction to confirm the crystalline nature
of the films with a tetragonal structure. SEM analysis of the powder concluded that
the nanoparticles produced were spherical particles composed of small, clustered and

aggregated nanoparticles. The transition type and band gap of the synthesized

- nanoparticles were estimated from the absorption spectra. The optical (UV-visible) ’:“
- Spectrum reveals a nicely described absorption which in appreciably blue shifted

: associated with the height absorption of bulk SnO; indicating quantum size effect. C. s

: ._Thc_mnoz_hi et al. [14] studied Synthesis and characterization of SnOz nanoparticles by 3

microwave — assisted solution method. They were synthesized SnO; nanoparticles by v

mlcrowave assisted hydrothermal method using SnCl, 2II;O as a precursor. The i

; synl.hcsmed SnO; nanopartlcles were characterlzecl to find their structure and crystal ,_

size, functlonal group, partlcle :‘morphol":gy, sur face morphology ete. The broad peaks

n the X-ray d:ffractlon mdxcate tilat 'he obt‘uned powder is SnO> and size of
0-21 nm \

nanopamclcs was fou nd to be i m the rangc

c) Slamficance of the study' B :
'I'he nanocomposite is great way to __resxst__ thc cost of cono;non Polymers and

_nanomaterials are used for nanocompos:te._,_prcparauon The mgamc. components of

.f'nanocompomte provide flexibility, unprovement in Compa[lbllIW, and reduction of

porosny and defects. The most used mgamc polymers for preparation of
"-:nanocomposxtc coating are epoxy [5,19], polyurethane [21], polyethylene glycol
(PEG) [22], polyamlmc (PANI) [23], polystyrene [24] pOl)"\Cl}llC [25], polyvinyl
alcohol (PVA) [8, 26], polypyrrole [6] erc .I’olynms have beon .used as host matrices
various composne films. Organic or mougamc p_1 | '

ht. mm.d mth or

ording to literature survey, PANI/SuO; mmposw
0.210 pA/en?,

ticorrosion performance (Egoy = -196.0 mV, leon =




o | . o
(23] than well-known Zn0 NiO o :
composite with diff: ) efe and their composites. Towever, SnO; and its
: Ath different py ; ;
L polymers are less investigated for anticorrosion (23, 27].

Therefore, prepay
aring SnQ; ~ . X
& 2 = Polymer nanocomposite as an anticorrosion agent for

_\Mll Utilizing a simple and inexpensive chemical method with various compositions
is a bottleneck problem that must be thoroughly researched.
d) Research Problem:

] . g~ i
Up to mnow, different composites such as, SnOy/SiOy epoxy/ZnO-NiO, !
polypyrrole/metal oxide, sulfonated polyaniline and epoxy, PVC/ZnO-polyaniline
hybrid coating, epoxy-zine oxide, TiO; [4-9] efe. coatings were successfully used as
corrosion resistance coatings for steel substrate. Moreover, SnOz is an n-lype | .:_.-_:i
semiconductor with a band gap of 3.7 eV. SnO; is an important material due to its
high degree of transparency and good chemical, physical and thermal properties [4].
Recent advancement in SnO» has been increased with a wide range of applications
such as gas sensors, transistors, catalyst electi‘odes, anticorrosion coating eic.
Therefore, Polymer-SnO; mnopaltlclus compomte will be synthesized using the Sol-
gel method in the proposed 1esearch. _Thc structural, morphological, and
compositional study of synthes:zed materni wall be carm,cl out by using different
characterization techniques. The perfofiﬁance of synthesxzcd Polymer-SnOz

nanocomposite material will be studled for corrosmn lESISt'lI‘lCE: propertzes in different

mediums by Tafel polanzallon and eleetrochemlcal 1mpedance spccnoscopy (EIS) on

steel.

iii) Objectives:

The following ob_]cclwcs alc 1dcnt1

1.

2 o e i conposin of pne 550,

nanoparticles in a different polymer n_m_h IX+

* ~mwar Path.Panhala - 416 201




iv) Methodology:

]. 1!1 d{.‘la' 11
. Ii. addl{l n 1
ona i o - . ¥
'I ilk.r“a(u.t, SUI’\'L‘}' ‘\’]“ b‘: L‘arT!Cd out fOI‘ alﬂiCi'.ir'rOSEOtl Cdating

of steel substrate

5

The 3 steniti :

‘ 304 au?lemuc stainless steel samples to be used in the experiments will be
prepared with suitable dimensions. These samples will be chemically cleaned,
ﬁ and the suitable method will be used for coating deposition on the sample.

3. 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 SnQ: nanoparticles will be characterized for their structural

determination, surface morphology, optical and compositional properties Dy
different characterization methods like XRD, SEM, TEM, UV-Visible, EDAX.
FTIR, etc.

5. Synthesize and coat different polymer compositions with optimum-siz
ng technique. Also, the influence of

ed Sl"lOg

nanoparticles on steel using a suitable coati
coating thickness on steel for anticorrosion properties will be studied.
6. Evaluate corrosion protection'-ﬁ}o_pérties of synthesized nanocomposites ina
- [ty by Tafel polarization and

different corrosive environment (acid. base, salt) by

clectrochemical impedance spectroscopy.

Milestones
Target to achieve

> Literature Survey

> Synthesis of $nOz nanoparticles of

' different size by Sol gel method.

> Study of  structural and
morphological properties.

»  SnO, nanoparticles coating on 304
austenitic stainless steel by deep
coating method. __

> Test its performance for corrosion

protection.
Synthesis of SnO- first Polymer

Nambaln _ 414 207 IS w
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]

w- o ar

polyurethane 2
nanocomposife, y‘q ' A 22l
. e il il - -+ el
> oSwdy of  Gueqypl and | " i el
morphological py opertics.

» Test its perlorm

anee i different 3
nmedium for

Gy corrosion protection
by Tafel Polarization and 1315,
- aele o T————
> Synthesis  of SnQ,-

sceond *
Polymer — (PMMA  or  pv() R
nanocomposite, "
> Study of  structural  and
morphological propertics.

» Test its performance in different
medium for corrosion protection
by Tafel polarization and EIS.

» Comparing and finding optimum
corrosion coating thickness of
Polymer-SnQO,,

» Project  report  writing and
submission.

vi) Details of collaboration, if any intended

9) Financial Assistance required

[ Item | Estimated Expenditure

A) Non-recurring component i
(upto 70% of the prOJect cost)

lude f. i
iy Equipment which may inc : :
! Cl?aracterlzatlon like XRD, SEM TEM ”

UV-Visible, EDAX,FTIR efc.,
Expcnmcntal Setup elc., Iaptop

i) Books/Journals : __ - | 30000/-
B) Recurring componc_n!' £ -
(i) Hiring Servf'_ccs i :
(ii) Field Work_;_'_ancj_ Trave__l | 50,000/

(iii) Chcm;ca!s and glassware 50,000/~
(iv) Contmgency (mcludmg specml necds) 20,000/-

Tamwar Pnth Panha!a 416 201
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10) (@) Details

Name of the

Lquipment Agency | Started Completed £
(b) Institutional and Depamm.ntal facilit E |
N
Proposed work :
s
e
e

: d) Th above Research Pro;act |s ot funded by any otl__u:_f agency.

e

I-"-’.?'Z,}Qt
Name and Signature R0 e

“ahieevan Enpa. & Tool

| (a) Principal Investigator Yy« L) - €. BR“"PL“‘V @Q'L

i

O M. Dhunnm‘.‘uy V. Pahl 'j«é‘"
(b) Co-Investigator @ . 8.8, Potduz O\\.&AJ\CL

(¢) Principal/l Icad of the Unixrsity l)t.p"utmull

Divesiol
ona wetitute of Tedmdggly;l 2
K\ e of Enginesing (AUOR \
oMl Kolhapur




Allth()l'(s)

—

P
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T 07/08/2022
0,
The coordinator,

RGSTC Scheme,
Dr. Babasaheb Ambedkar Technological University,

Vidyavihar, Lonere
b

Subject: Submission of Project-Pre-Proposal.

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

and method to improve milk preduction, fat, lactation period and reproductive health in
cattle.” under the RGSTC’s University Scheme. [ 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, ?., o
= s R : %

£ Wbt [?f\i}wm \ Gl
Dr. Vishal S. Patil Dean i ﬁﬁncipal
Asst. Prof. Research & Development SETI, Panhala
SETI, Panhala SETI, Panhala Sa r!jﬁeuanp? el EAL

. - N99. & Tech. Instityte

S0Mmwar Peth, Panhala - 416 201




1) Title of the pProje
IMprove mjlk prod
cattle,

. o] ! I tu
€t proposal:Novel herbal composition and mr:llmi z
= - ' . . LTS :‘E In

Uction, fat, lactation period and reproductive healt

2 Loy -1 ™ -
) Name of the Institution where the work will be c“rr“'-d ﬂutd
Departmentof Basic Sciences and Humanities, Sanjeevan Engineering an

TEChnﬂlﬂg}* Institute Panhala,Dist- Kolhapur, Maharashtra 416201

r. Vishal S. Patil
Sciences and Humanities
3.3) Designation - Assistant Professor
34) 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 — KrishnaMahavidyalaya Rethare Bk.
4.5) Address:Krishna Mahavidyalaya Rethare Bk.Tal-Karad, Dist- Satara,

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

5) Objective of the project:
i)  To provide a novel herbal composition for enhane; i
: neing milk producti
fat and lactation period in cattle, i o R
i) To maintain normal duration of an estrous cyele and
conceive in time,
i)  To develop a commercially viable com
in India.
To tackle the dairy farming problem for the betterment of mankind

helps cattle to

position to boost dairy farming

iv)


NAAC
Highlight
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