
 

 

 

 

 

 

 

 

  

 

ST. CYRIL’S COLLEGE, ADOOR 

Criterion 3 

3.3.2 
Research Publications in Journals  



3128123,10:05 AM Development and characterization of organoclay filled polyetherimide nanocomposites for anticorros,r" 
"J",,nn" 

- ScienceDirect

:$$$rffi,

ffi[t ScienceDirecl

Materials To'Cay: Proceed i n gs

Volunre 41, Part 3, 2021, Pages 490-497

Development and characterization of organoclay filled polyetherimide
nanocomposites for anticorrosive coatings

Aj[hJamesJost,-a, Francis Chacko o A x , Runcy Wilson c, MuthukaruBp-an ,Alagar d

Show nrore rz

i3 outline | 4 shrr" !! Cite

') httpsrifdoi.org/10. 10r6fi .matpr.2A20.05.232 ;,,

Get rights and content :,,

Abstract

Polyetherimide (PEI)/organically modified Fluorohectorite (OFH) nanocomposite were prepared by

dispersing OFH in PEI matrix. The structural as well as morphological characteristics of the nanocomposites

were investigated using X-ray diffraction (XRD), Scanning Electron Microscopy (SEM), Atomic Force

Microscopy (AFM) and Transmission Electron Microscopy (TEM). The thermal and mechanical properties of
the PEI nanocomposites were found to be significantly improved by the incorporation of organically

modified flurohectorite nano clay into the PEI matrix. The water uptake of the nanocomposites was

investigated in detail as a function of clay content and it was minimum for composites with 3 wt% of filler.

The anticorrosion properties of clay pglymer nanocompas$e (CPN) coatings were evaluated by means of
various electrochemical methods which include Electrochemical Impedance Spectroscopy (EIS) and Open

Circuit Potential Measurements (OCP). The results obtained from various analyses showed that the PEI/OFH

nanocomposites coatings possess better anticorrosion properties.
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the environment a
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Hereirr, the changes in the aieieitric behavior, as weu as J.i""t.on""nt.ution of rio2 "*",#ff#.TfjiiiJjjifi:ff:ilffi:::evaluated' For this purpose, Co-doped rio2 nanotubes have been ,yntr,".lrJ uy'u.irg co-ut"a sol-gel and hytlrorhermalmetho'ls By analyzing photoluminesien". tp".t.u, the intensiries and positions .r n"i .rnirlio, peaks are clearly assigned. The pLpeaks could be sensibly explained by various mechanisms, such as direct uflo*rJ tiunJiion, oxygen vacancies, and self-trappedexcitons' The dielectric behavio.r of.co-doped rio2 nanotubes with con[oilJ o*yg"n'ru"*"i", is explained. The dielectricconstarnt is particularly at its highest in highir co-doped rio2 nanotubes. m" .ro.nllnr"stigation provides new insight into themechaoisms underlying the anomalous.di-e'iectric properties shown by Co-doped rio2 nanoiubes, as evident from the movement ofoxygert vacancies lt demonstrates the influence or aifect aipot.., zcorr-v'o:', ,r it'" 
"r".a"us dielectric behavior observed forCo-doped TiO2 nanotubes.
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. Titanium dioxide (TiO) has prodigious importance in applica_
tions such as microwave electionics and cipacitors, which is
ascribed ro its extn:mery good dielectric constani.r-5 rtaort oiirr"r.
applications are cirrumscribed to TiO2 thin films as well as
nanoparticles. A large surface-to-volume ratio, favorable transport
pathways, and intertube boundary regions engender nanotube
structures_to be more prominent compared to othei morphologies.6
The peculiarities of a nanotubular .st-ctr,re combined witi the
specialties of TiO2 material can lead to an astounding effect on the
electrical properties, which can improve the efficiency of capacitors
and resistance switching memory devices.

. The electrical an,1 optical properties ofTiO2 are closely related to
its size, morphologlr, and defeci concentratioi.? Oxygen vacancies
are a very important type of defect in TiO2, which can iead to drastic
modification of optical and electrical properries.B Nonstoichiometrya
and the related Ti/O rario, have bein described in terms of the
formula TiOz_*, where x is the extent of the oxygen deficiency.
Therefore, the properties of TiO2 may be changed in i wide .ung" of
nonstoichiometries. There is immense intereit in the synthesis of
TiO2 with controllable oxygen vacancies and exploitation of the
resulting 

-distinct 
properties. The concentration of oiygen vacancies

can be altered by doping with proper 3d transition metal ions, in
which the dopant acts either as an acceptor or donor.10-12 Various
unique physical properties of 3d transiiion metal ions make them
attractive.for alterin,g,the optical as well as electrical properties of
host semiconductors.r' Cobalt, a transition metal ion, has been
proved as a competent dopant that leads to s-triking changes in the
optical and magnetic properties of TiO2.rLr8 Co_ioped liO. thin
films have drawn anention because of their significant applications
in spintronics.re The Co-TiO2 system with the combination of
nanotechnology malies this a promising material. A remarkable
improvement in material properties cin be expected if TiO2
nanotubes are doped with cobalt.

. The present study examined the role of cobalt ions in controlling
the oxygen vacancies in TiO2 nanotubes. The controlled propertiei
can be achieved by using an appropriate combination of difeits. An
oxygen vacancy is firrmed by the transfer of an oxygen atom on a
normal site to the gaseous state. The two trapped-electrons (e,)
associated with the vacancy may be excited ind freed from the
vacancy depending on the temperature. In this case, the vacancy acts

as a donor and becomes singly (Vs') or doubly charged (Vo..).ro
This charge will increase the majority carrier electron concentration,
which shapes the electrical behavior-in TiO2 nanotubes. In addition,
changes in- the oxygen vacancy-.concentration can lead to a phase
transition from anatase to rutile.T

Previous studies considering the effect of oxygen vacancies in
Co-doped TiO2 have been.confined to ttre m.qgn-etic and optical
properties of thin films,rs.r*'2' nanoparticlesra.r/and Uuft filOr.l;
For example, Sanrara et al. reported the vital role played by oxylen
vacancies in the ferromagnetism observed in coUait-aopea ti-O,
nanoparticles.rT Very few studies have reported on the electrical
properties of cobalt-doped TiO2, which are constricted onlv to the
bulkpanicles as well as to below room temperature.l6,20'Okutan
et al.2o have shown an improvement in the dielectric constant of Co_
doped TiO2 particles with temperature for temperatures ranging
from 100 K-275 K, which is arrribured mainly to the polarizaiioi
related to the thermal motion of the electrons. Fhotoeleitrocatalvtic
activities of Co-doped TiO2 nanotubes synthesized were well
reported. It was found that cobalt doping could improve the
photocatalytic pgrformance of the titanium dioxide nanotube under
ultraviolet 1ight.21 Lim et a1.22 employed cobalt-doped black TiO2
nanotube array grown via. electrochemical anodization for the
purpose of peroxymonosulfate (pMS) activation for the removal of
organic polluranrs. Recently, Wtulich et al. studied rhe photoelec-
trocatalytic activity of cobalt doped titanium dioxide nanotube
prepared via. hydrothermal method.23 Studies on the dielectric
behavior in TiO2 nanorubes doped with Co via. the hydrorhermal
method still remains lacking. A detailed study of the dielectric
behavior for TiO2 nanotubes doped with Co abovl room temperaftlre
should be essential to explore the advantages of nanotubes with
doping for high-temperature applications.

In the present article, TiO2 nanotubes doped with varying
concentrarions of cobalt are successfully synthesized by the soi_ge'i
method combined with hydrothermal processing. Sol-gel processing
along with the hydrothermal method is the simplesiand cheapesl
way to achieve effective doping in TiO2, and this method has been
reported to be used for the doping of TiO2 with Fe.2a The success of
sol-gel synthesis lies in the possibility of working at low tempera_
tures and attaining good hornogeneity in the soiution phase. The
optical-and_AC conductivity srudies of the,prepared Co-ioped TiO2
nanorubes_ have been previously reponed.25 The current investigal
tion details its dielectric properties. The dielectric constant and
dielectric Ioss in the frequency range I KHz-l MHz and temperature
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Abstract' Rapid advanc-ement in the usage of electronic devices in recent years underlines the necessity for the
rabrrcarion of hiohlv. e-fficient ;il;;#;?# int".r.rrn.J-ii-ili1"*lliil", mareriars. The presenr work reports
developrnent or i En'tl.st,i;ia;re #."ii'oiil:r.9 uv .o,niiniig irio'l'"i"gr" whore, an 

"iui.oni"r,ur friendry
polvmer-polvvinvl alcohol rpvei ?"aijehiv lo',ia*,ing'nrr..--rffiri"-.Lbon n*otubr. rr'rwcruij.'These flexibre
PVAA'IwcNr *'pl'it' di*;;il;";iio"il'" ."rr,I"" ;;;;';il'd]tr" 

-.*ru"tunt, .oaiu* aoj.cyr surrate has
ensured the uniform dispersion orn,ti-*r'i.i'i".9rn.ir.g ur iE-"sE#;iy:is. Interestingry, ,rr..rrr".i*, a, by itself
is found to reduce the,oH content ilr'';;;;;h*gr, rirh. ir,I i"#"i".*ar.tortv?iir,,".#piJis 

optimizea uy
varying parameters' Thus' *t r'uut u.ti.u.i'. r,,sr,r1.3i;#s'.'"d;il.Ti, *,n a good EMr shi.iair!.n .tiu.n.r,of ' 20 dB without using cross linking ug.rs *iy.t reducing il. ori;;;;.;;'thereby making the material-a srabre one.

I.INTRODUCTION

' The quick progress in the field of electronic devices and communication yierds extensive radiation probrems and
It causes imperfections in the functionin;-;il;;.."na...u...tf un"Jiiq* rives [r,2]. In order to reduce these
problems; some electromlsrnetic. shielding il"t..iutr. rt" i.i'"rr,'..i.i. u.r.a composites and carbon based
composites are emploved' Metal basea siiliairg ,"r..iur" t uu. .nury irliuu.t, ,r.h;;;;;;iJn i.na.r.y, t.urryweight' Inck of flexibility una ro on 1:l."ni"ria.ro carbon based;"G;, composites which possess remarkabrepropertie:; such as 

'o* ,fo:r:'1r, 1..r. ,'.r_.*ri"g,'n.-iuir,rv ;;; .#iliJ".onduitivity, .u, ,u6JL,. over metal
shielding [4]' Among various.conductiue mters,'iiL.y1 ,",J,JI i!-;;;;.ne create good conducive networks inil:ff#litl;::.'.ffif* in enha:rcin! t"rir.,lri,v properties rsr:H',sh.aspect raiio or firers provide betterdeve,opins;ffi;il;:il:Hifi"fl'.Tff,1?1,'Jffffff,4|xr*,rr,l"i:;!*,",I1:1"j".fl[,fr:[tx'H
efficient tiMI shieldins material *t,i"t, i, in.*p"-nriu. as well as .rui-r-.,it.r friendry is sti, on.rhis v';ork incrudel-1;:*eil;;;r'ffiri",,1rr,"i 

rwaj'i'""#iolpo.i,", *ith carbon nanorube (cNr)fillers' Although there are many reporti on pVazcNr .ii.p"'rit., ,iii,- .r"n higher shielding efficiency, the
svnthesis methods adooted "..;r;r:;;;;';;;;"*. u"r. r,ilp"n"riir",., this.work, the hygrJscopic nature ofPVA' which has been i''" ti ir"-pti". ..,,*i,i"it rve il;;ffi;;ii.. l, various.applications, is subsrantiary.:iU#*?:J::l'.:d;H***r ""'i.'i,,,] 

,, u -onu-entai achievement and hence the study or such a

Nutionul Coulerent..e on phvsits ard Clu,mistrv ofll{uretiolsAIp conr 
ll*:.llirt 9iq9:.:_ 
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Abstract

The applications of self-cleaning coatings on large scale are limited due to their
poor durability, remnants of hazardous by-products and rack of biocompatibil-
ity. we propose to solve this probrem by developing Tio2-zro2 composite-
based self cleaning coatings. In order to achieve this task another important
aspect was to select biocompatible polymers poly (methyl methacrylate) and
pluronic F-727 (PF'r27) as they can enhance the serf-cleaning capability of
Tio2-zro2which itself is biocompatible and endowed with anti-bacterial capa-
bility. The selection of a preparation technique that could produce coatings
mimicking the nature has also been important and hence Electrospraying
technique was selected as the processing method. The samples were then char-
acterized using various techniques rike field emission scanning electron
microscopy, X-ray diffraction, high resolution transmission electron micros-
copy, Brunauer-Emmett-Teller analysis, and so forth to fathom the interlink
belween observed properrics a.d n-rorphorogy. High quality superhydrophobic
and superhydrophilic films have been generated and the surfaces were modu_
lated by the addition of tri-brock co-polymer which was found to provide swap-
ping of superhydrophobic nature to superhydrophilic nature. The integration
of superhydrophobic, superhydrophilic, photocatalytic and antibacterial prop-
erties in the prepared microsphere coatings is a unique achievement and may
interest those in the quest lrrr sell'-cleaning materials for antibacterial coatings
in mitigating surgical site i.rr.ctions, rnedical implants, coronary stent surfaces,
and so forth.

KEYWORDS
antibacterial activity, electrosPral,irg, nricr.spheres, photodegradation, self-cleaning materiars,
sol-gel materials
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Robust polymer incorporated Tio 2-zro zmicrosphere
coatings by electrospraying technique with exceuent and
durable self cleaning, antibacterial and photocatarytic
functionalities
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