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Journal of Magnetism and Magnetic Materials 539 (2021) 168364
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Research articles

Polymorphism induced magnetic transitions in Ni(OH), nanostructures

B. Gokul™

Check for
updates

, P. Matheswaran *, M. Pandian®, C. Arun Paul l’, K. Ravikumar ©,

V. Gopala Krishnan !, Mohd. Shkir®, S. AlFaify ¢, Gedi Sreedevi ®

2 Department of Physics, Kongunadu Arts and Science College, Coimbatore 641029, Tamil Nadu, India

b Department of Science and Humanities, Sri Krishna College of and

hur, Coimba 641008, Tamil Nadu, India

© Department of Physics, Vivekanandha College of Arts and Science for Women, Tmuhengadc 673205, Tamil Nadu, India
9 Department of Physics, Dr N.G.P. Arts and Science College, Coimbatore 641048, Tamil Nadu, India
© Advanced Functional Materials & Optoclectronics Laboratory (AFMOL), Department of Physics, Faculty of Science, King Khalid University, Abha 61413, Saudi Arabia

! School of Chemical Engincering, Yeungnam University, Gyeongsan 38541, Republic of Korea

ARTICLEINFO ABSTRACT

Keywonds:
Nickel hydroxide
Polymorphism
Complexing agent
Magnetic properties

The article describes the impact of complexing agent on the phase changing property of Ni(OH), nanostructures
(NSs). Ni(OH)> was prepared by facile hydrothermal method and polymorphism have been obtained by
employing two different complexing agent while keeping other
p-Ni(OH)2 NSs phase was formed confirmed by XRD and FTIR. FESEM and TEM images reveals that the 3D-
flower like a-Ni(OH), nanostructure and formation randomly oriented nanopetals of §-Ni(OH) NSs. Magnetic

constant during synthesis. The a-and

features of both -and p-Ni(OH)z phases were studied using SQUID magnetometer. a-and p-Ni(OH)> exhibit

blocking temperature at 6 K and 25 K, cor
temperature. o-Ni(OH)> shows

to

is behavior below blocking

and ir;
i whereas §-Ni(OH), shows para-

ic to super
as varies from 2 to 50 K.

1. Introduction

Multifunctional properties of layered double hydroxide nano-
materials generate much interest due to its potential applications. The
physical and chemical properties of these layered double hydroxide
materials were determined by its structure. Among Layered double hy-
droxides, Ni(OH), find potential applications in Ni-based rechargeable
batteries, electrochemical supercapacitors, as magnetic material, etc.
[1]. Ni(OH); is a isostructural compound which can exist in two poly-
morphism via a- and B phase. Both a- and p phases crystallizes in hex-
agonal structure with stacked layers and usually forms as thin flakes/
platelets [2]. a-Ni(OH), (will be referred as ANH) has hexagonal
hydrotalcite-like structure with intercalated anions and water mole-
cules, however B-Ni(OH)2(will be referred as BNH) crystallizes in hex-
agonal structure without intercalated anions and water molecules [3].
Compared to BNH phase, ANH has disordered stacking layers with large
C-axis size 7.5-32 A [4]. To date, different solution methods has been
employed to synthesis both ANH and BNH nanostructures (NSs). In the
typical synthesis of Ni(OH)2 NSs, no precipitation occurs when simply

complexing agent is necessary. Hence complexing agent playing a sig-
nificant role in construction and phase confirmation of Ni(OH), NSs.
Control over the phase transformation can be easily obtained by using
different complexing agent and also by varying its concentration. This
would lead us to prepare highly stable Ni(OH), NSs that would not
undergo instant phase transformation. Complexing agents like NH; [6],
urea [7], NaOH [8], ethylenedi [91, h hyl ramine [10]
has been used to synthesis both ANH and BNH nanostructures. Poly-
morphism also induced by varying the synthesis temperature and by
addition of extra co-ordination agents and its influence on the electro-
chemical properties of Ni(OH), were studied [11]. To the best of our
knowledge no report is available on the complexing agent induced
polymorphism. Extensive amount of work is reported on electro-
chemical properties of Ni(OH)> but magnetic features of Ni(OH). are
rarely reported. The reports are also controversial to each other that
Tiwari et al [12] reported that BNH exhibits paramagnetic to ferro-
magnetic behavior. Rall et al. [13] reported that BNH show meta-
magnetic behavior and ANH possess paramagnetic to ferromagnetic
transition. In the report pubhshed by L\u etal. [14] magnetic propet ty of

the Ni ion precursors are used [5]. To induce the nucleation of Ni(OH), ANH was determined as from to
* Corfeponditg St
E-mail addresses: golkulbangaru@gmail.com (B. Gokul), drsrvi9@gmail.com (G. Sreedevi).

https://doi.org/10.1016/j.jmmm.2021.168364

Received 18 June 2021; Received in revised form 25 July 2021; Accepted 28 July 2021

Available online 31 July 2021
0304-8853/© 2021 Elsevier B.V. All rights reserved.
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Spectrochimica Acta Part A: Molecular and Biomolecular Spectroscopy 258 (2021) 119857
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Zn0 nanoparticles as efficient sunlight driven photocatalyst prepared by | M)
solution combustion method involved lime juice as biofuel | St |
V. Gowthambabu !, A. Balamurugan ', R. Dhivya bharathy ', S. Satheeshkumar ', S.S. Kanmani *'*
* Department of Physics, Dr. N. G. P. Arts and Science College, Coimbatore — 641048, Tamilnadu, India

® Department of Physics, Government Arts and Science College, Avinashi - 641654, Tamilnadu, India
©Centre for Nano Science and Technology, K.S. Rangasamy College of Technology, Tiruchengode -637215, Tamilnadu, India

HIGHLIGHTS GRAPHICAL ABSTRACT

«Zn0 nanoparticles synthesised by
solution combution method with
lemon juice extract.

« Samples were characterized by XRD,
UV-Vis, PL, FESEM, TEM, XPS, PDS.

« Structural and morphological
characterizations confirmed the
formation of wurzite hexagonal
structure.

« XPS and PL analysis confirms that the
synthesized ZnO will offer effective
photocatalytic action.

« Exhibits excellent photocatalytic
degradation of various organic dyes
under UV and sun light (Vis)
illumination.

« The maximum photocatalytic
degradation efficiency was observed
about 98.8% for PRA dyes under75
minutes of sunlight irradiation

duration.
ARTICLE INFO ABSTRACT
Am‘c!e history: We have prepared high purity Zinc oxide (ZnO) nanoparticles (NPs) by solution combustion synthesis
Received 6 October 2020 (SCS) method with the aid of lime juice extract. From powder X-ray diffraction (XRD) spectra, it is
Received in revised form 28 February 2021 observed that the ZnO NPs possess single phase, hexagonal wurzite structure with sharp intense peak

Accepted 15 April 2021

Available online 19 April 2021 at (101) plane, agrees with the planes of SAED pattern. Further, the crystallite size is found to be around

18 nm. UV-Vis analysis shows strong UV absorbance band at 381 nm and PL measurements reveals the
presence of strong UV emission at 347 nm along with few weak visible emissions. Optical studies infer
the existence of lower recombination rate of electron-hole pair, influence the photocatalytic activity of
ZnO. From XPS measurements, presence of oxygen rich states on surface are also confirmed (O 1 s states).

Keywords:
Zn0
Solution combustion synthesis (SCS)

method The degradation performance and reusability of four different dyes (methylene blue (MB), methyl orange
Lemon juice extract (MO), rhodamine B (RhB), Parar iline (PRA)) under UV and sunlight irradiations are carried out to
Hexagonal wurzite structure illustrate the photo-catalytic activity in presence of a catalyst like ZnO NPs. Comparatively, about
Photocatalytic activity 98.8% of PRA and MB dyes are photodegraded at 90 and 75 min of sunlight irradiation, respectively.

Among these two, PRA dye shows maximum degradation performance with shorter irradiation time

* Corresponding author.
E-mail address: sskanmani86@gmail.com (S.S. Kanmani).
' All authors are equally contributed.

https://doi.org/10.1016/j.532.2021.119857
1386-1425/© 2021 Published by Elsevier B.V.
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Noticeable improvement in the toxic gas-sensing
activity of the Zn-doped TiO; films for
sensing devices

Check for updates

Cite this: New J. Chem., 2021,
45,10488

V. Gopala Krishnan,** P. Elango,” K. Ravikumar,” R. Marnadu,” Omar M. Aldossary®
and Mohd Ubaidullah @+

Zn-doped TiO, films were deposited on ultrasonically treated alumina substrates via the automatic
nebulizer spray pyrolysis method. In this study, the thickness of the as-prepared films was gradually
reduced, and their Brunauer-Emmett-Teller (BET) surface area and pore volume results were notably
improved; in addition, values for the blue-shifted sharp edge absorption with an enlarged bandgap (E,)
were revealed in the deposited films. The agglomerated granular form has evolved into tiny grains with
porous brighter particles scattered over the surface of the coated films. The sensing performance to
reducing gases for combustible gas of ammonia (NHs) and volatile organic compounds of methanol
(CH4O) and formaldehyde (HCHO) with the function of operating temperature and gas concentration
were studied, and the highest sensing response of the hazardous formaldehyde (HCHO) reducing gas

Received 5th March 2021,
Accepted 4th May 2021

DOI: 10.1039/d1nj01079d

Published on 05 May 2021. Downloaded on 8/12/2021 10:08:11 AM.

Dr. NGPASC

rsc.li/njc was noticed.

1. Introduction

In recent years, the amount of toxic and dangerous gases has
been increasing dramatically due to the rapid technological
impact on the medical, automotive, infrastructure and indus-
trialization sectors, causing enormous outdoor and indoor
pollution and numerous undesirable health effects." Gas leak
measurements play an important role in the area of nuclear
power plants,” soil/wastewater treatment,” food and
cosmetics,” and in the pharmaceutical industry® to monitor
and alarm the dangerous gas levels. Toxic and dangerous
matrices have been tested via calorimetric, conductive, gravi-
metric, optical, and numerous other sensing methods.” Of
all, conductive metal oxide sensors are considered efficient
due to their ability to operate at low humidity levels. Further-
more, they can detect environmental pollutant gases,

“ Department of Physics, Dr N.G.P. Arts and Science College, Coimbatore - 641048,
Tamil Nadu, India. E-mail: yuvagopal@yahoo.in

 Department of Physics, Government Arts College, Coimbatore - 641018,
Tamil Nadu, India

“ Department of Physics, Vivekanandha College of Arts and Science for Women,
Tiruchengode-673205, Tamil Nadu, India

4 Department of Physics, Sri Ramakrishna Mission Vidyalaya College of Arts and
Science, Coimbatore-641 020, Tamil Nadu, India

“ Department of Physics and Astronomy, College of Science, King Saud University,
P. 0. Box 2455, Riyadh 11451, Saudi Arabia

I Department of Chemistry, College of Science, King Saud University, Riyadh 11451,
Saudi Arabia. E-mail: mtayyab@ksu.edu.sa

10488 | New J. Chem, 202}, 45,10488-10495

COIMBATORE | INDIA

including combustibles, because of the abundant adsorption
of oxygen and the good catalytic effects.®

The most promising metal oxides sensors such as ZnO,
WOj;, SnO,, In,0;, and TiO, are used to detect combustible
and volatile organic compounds (VOCs) as a function of change
in resistance to the target gases.” Among them, TiO, and TiO,-
derived materials are significant for emerging environmental
refinement.’® TiO, has been extensively used in numerous
applications such as a water treatment material, photocatalyst
and gas sensor.""* Despite numerous features, gas sensor-
related parameters such as gas concentration, high operating
temperature, sensor response, and selectivity are the main
concerns that need to be improved. They can possibly be
improved by doping the metal into metal oxides."” As with
numerous combinational metal oxides, the metal-doped TiO, is
a potential composition to improve the gas detection response,
selectivity, stability, and even TiO, properties, such as Fermi
level (Ey), electrical conductivity, and forbidden gap (E,) value.
Numerous studies have been devoted to the metal ion-doped
TiO, gas detection such as Ag—'[‘iOz,13 Sn-TiO,, Nb-TiO, and
Cr-TiO,,"® but no specific results are available for the stabilized
anatase phase of additive mixed TiO, for the detection of
combustible and volatile organic compounds. This report
shows the characterization and gas sensing performance of
anatase-phased Zn-doped TiO, for the combustible gas ammo-
nia (NH3), and volatile organic compounds methanol (CH,0)
and formaldehyde (HCHO) as the function of operating tem-
perature and gas concentration.

This journal is © The Royal Sodiety of Chemistry and the Centre National de la Recherche Sdentifique 2021
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Investigation on temperature-dependent structural,
dielectric and impedance characteristics of Cu-doped
CaFe,Ti;.xO3 ; nanotitanates

Mathu Sridharpanday', Ramasubramanian Brindha', Murugan Vinoth', Kandhasamy Narthana', and
Venkatachalam Rajendran’?* @

! Centre for Nano Science and Technology, K.S Rangasamy College of Technology, Tiruchengode 637215, India
2 Centre for Nano Science and Technology, Dr. N.G.P. Arts and Science College, Coimbatore 641048, India

Received: 7 December 2020 ABSTRACT

Accepted: 20 July 2021 In recent days, the development of low-cost, sustainable, efficient electrode

materials for energy storage applications is of great interest. Herewith, Cu-
© The Author(s), under doped Ca(TigoFe.1)O3.5 (Cu:CTF) double-perovskite electroceramic, heat-trea-
exclusive licence to Springer  ted at diverse temperatures (800-1100 °C) were prepared using sol-gel tech-
Science+Business Media, LLC,  nology. X-ray diffraction pattern confirmed the orthorhombic structure of the
part of Springer Nature 2021 prepared Cu:CTF perovskites. Significant traces of TiO,, CuO vanishes at ele-
vated temperatures, which is evident from the XRD pattern. Further, the sec-
ondary phase traces were also observed in XRD, but without changing its crystal
structure of Cu:CTF nanotitanate. The crystalline nature of the Cu:CTF ceramic
was identified around 750 °C employing TG/DTA. UV-visible spectroscopy
demonstrates the poor visible absorbance region towards the red shift with the
bandgap variation of 5.28-5.42 eV. The nature of the Cu:CTF particles were
analyzed using electron microscopes with the estimated particle size between 52
and 190 nm. Considering the action of temperature and frequency, complex
impedance spectroscopy was utilized to analyse the inter- and intra-grain
inclusions. Complex impedance spectroscopy study confirms the existence of
dipole-dipole relaxation and Maxwell-Wagner (MW) polarisation for the
samples heated above 900 °C. However, the a.c. test reveals the presence of
conduction due to the addition of Cu®" ions to CaTiy«Fe, O3 ; perovskite, which
enhances oxygen vacancies and is strongly dependent on the inhibition of the
hopping conduction mechanism.

Address correspondence to E-mail: veerajendran@gmail.com; vrajendran@drngpasc.ac.in

https:/ /doi.org/10.1007/s10854-021-06677-w @ Springer
Published online: 04 August 2021
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TRUST LEVEL EVALUATION BASED ASYMMETRIC
CRYPTOGRAPHY PROTOCOL FOR FLEXIBLE ACCESS
CONTROL IN FOG COMPUTING

C. Nagarani' and R. Kousalya®

!Assistant Professor, PSG College of Arts and Science, Coimbatore, Tamil Nadu, India
Professor and Head, Department of Computer Applications,
Dr. N.G.P Arts and Science College, Coimbatore, Tamil Nadu, India

ABSTRACT

The foremost problems in the fog-enabled cloud computing model are security guarantees and data Access
Control (AC) because of the imitation of data by invaders. To enhance the security of this system, an
Extended Communication Latency-based Authentication Scheme (ECLAS) that solves the mobility and
similar locality legitimate login failures via applying two-factor authentication and a keystroke dynamics
computation with obfiscated Round Trip Latency (RTL) of each users. But, the data need to accessed by
other user should fulfill an be expected authentication and defend against dishonest access or login. So,
data AC at cloud or fog nodes is greatly essential in many applications of fog-enabled cloud systems.
Therefore in this article, a Flexible AC (FAC) protocol is introduced with the ECLAS for controlling the
data access in fog-enabled cloud systems according to the trust estimated by the user in the cloud and
reputations created by the amount of fog nodes in a flexible way via applying the Elliptic Curve
Cryptography (ECC) and Proxy Re-Encryption (PRE). In this scheme, multi-dimensional controls are
proposed on cloud and fog data access according to the strategies set by the user. The user encrypts its
information with asymmetric secret key and this key is split into many segments for supporting different
control policies. So, the user encrypts various segments of secret key with different encryption keys which
are accordingly handled by the user and an amount of fog nodes regarding various reputation
characteristics in different scenarios. Then, the user or fog nodes manage the data access using data
encryption by the user. Finally, the experimental results exhibit the effectiveness of the proposed FAC as
compared to the state-of-the-art AC schemes.

KEYWORDS

Fog computing, Cloud computing, Extended CLAS, Access Control, Trust, Reputation, Elliptic curve
encryption.

1. INTRODUCTION

Fog computing is typically a decentralized paradigm to process and accumulate the data between
the origin and a cloud structure. Based on this paradigm, the necessity of processing and
accumulating a vast amount of unwanted information is prevented. As a result, the data transfer
overhead is minimized and the efficiency is maximized. Chiefly, this is motivated via the
significant development of Internet-of-Things (IoT) systems. But, there are many issues in
scalability and consistency because of high overload in the data server while a common client-
server model is accounted. Such issues are tackled by this novel framework which offers the
accessible decentralized result. It is realized via the novel hierarchically shared fog paradigm
between the cloud and end-user systems [1-3].

DOI: 10.5121/ijenc.2021.13307 109
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Influence of anionic precursors on electrochemical
properties of tin oxide nanoparticles: a comparative
analysis

V. Gowthambabu', S. S. Kanmani'* @, and N. Rajamanickam?

" Department of Physics, Dr. N.G.P. Arts and Science College, Coimbatore, Tamil Nadu 641048, India
?Research Centre for Magnetic and Spintronics Materials, National Institute for Materials Science (NIMS), Sengen, Tsukuba,
Ibaraki 305-0047, Japan

Received: 26 August 2020 ABSTRACT

Accepted: 17 March 2021 A cost-effective chemical precipitation method has been adopted to synthesis tin

oxide (SnO,) nanomaterials with the help of two different anionic sources
© The Author(s), under (NH;0H and NaOH). Initially, the X-ray diffraction (XRD) studies confirm the
exclusive licence to Springer  formation of regular rutile tetragonal crystal structure of SnO, The functional
Science+Business Media, LLC, group analysis by Fourier transform infra-red (FTIR) spectroscopy identifies the
part of Springer Nature 2021 presence of Sn-OH stretching mode of vibration. The morphological with ele-
mental confirmation by HRSEM with EDAX analysis observes the formation of
SnO; agglomeration in appropriate ratio (Sn and O) without showing any other
impurities. The particle size analysis (PSA) reveals that the synthesized SnO,
nanomaterials are in a nano-sized range of 10 nm to 33 nm. The optical analysis
using UV-Visible (UV) and photoluminescence (PL) spectroscopy reveals that
the bandgap energy of synthesized materials is found to be 4.12 eV and 4.14 eV,
blue-shifted from bulk materials. The electrochemical behavior of synthesized
tin oxide nanomaterials as working electrodes are examined by a conventional
three-electrode system with analyzed parameters such as cyclic voltammetry
(CV), galvanostatic charge-discharge (GCD) and electrochemical impedance
spectroscopy (EIS). This study exposes the highest specific capacitance Cg, value
of 405.15 F g‘] atascan rate of ImV s~ and 403.72 F g"l at a current density of
0.5 Ag~". The highest energy density and power density value of 27.48 Wh kg ™'
at 0.5 Ag_1 and 14583 W kg‘1 at 1 Ag‘l, respectively, presents a promising
positive working electrode material for supercapacitor applications.

Address correspondence to E-mail: sskanmani86@gmail.com

https:/ /doi.org/10.1007/s10854-021-05788-8 @ Springer
Published online: 12 April 2021
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journal homepage: http://www.elsevier.com/locate/bab

Effects of processing parameters on green synthesised ZnO nanoparticles
using stem extract of Swertia chirayita

Raunak Saha?, Karthik Subramani >

* Department of Chemistry and Forensics, Trent University, United Kingdom

® PG and Research Department of Biotechnology, Dr. N G P Arts and Science College, Dr. N. G. P. Kalapatti Road, Coimbatore, 641048, Tamil Nadu, India
© Department of Biochemistry and Molecular Biology. Universitit Bremen, Bibliothekstrafe 1, 28359, Bremen, Germany

¢ Department of Life Sciences.Presidency University West Bengal, India
« Centre for N and Technol s. ollege of

, Saheri Sikdar ¢, Kaniz Fatma ¢, Suriyaprabha Rangaraj®

logy. Tiruch de, 637215, Tamil Nadu, India

ARTICLE INFO ABSTRACT

Keywords: This study focuses on the effective synthesis of ZnO nanoparticles from the stem extract of Swertia chirayita via
Swertia chirayita the use of zinc acetate as precursor. Three different synthesis methods namely Sonication, Wet-chemical and Hy-
ZnO Nanoparticles drothermal methods were used in the development of ZnO nanoparticles, due to its simple and easily scalable at-
Hydrothemmial tribute. A ive was subjected over the prepared ZnO nanoparticles to evaluate the influence

Antibacterial activity

Photocatalytic activity over the nanoparticles physico-chemical property and also to determine the most effective processing method to

green synthesise ZnO nanoparticles. The ZnO nanoparticles synthesised d of spherical
crystalline structure, even though the processing parameters of the ZnO nanoparticles were varied during its syn-
thesis. ZnO nanoparticles synthesised using hydrothermal process exhibits smaller particle size (17 nm), better
photocatalytic activity (88.67%) and antibacterial activity against Escherichia coli (26 mm) and Staphylococcus
aureus (28 mm) compared to the other ZnO nanoparticles. These results could be strongly attributed to the

smaller particle size due to the lled pressure and iployed during the production of ZnO us-
ing hydrothermal process. The observed result revealed the calibrable nature of the ZnO nanoparticles property
in virtue of its processing parameters and also its high ivity in biomedical applicati

1. Introduction

Materials controlled to the nano regime (less than 100 nm), shows
unique behaviour because, because of its higher surface/volume ratio
and wider band gap between valence and conduction band resulting in
unique property (Garcia Marin et al., 2013; Kathirvelu et al., 2009).
Over the decade, metal oxides and semiconductors having nano dimen-
sions have attracted considerable interests in many fields such as opti-
cal sciences (Liu et al., 2004; Smith et al., 2013), Electronics (Meyer et
al,, 2012; Robertson, 2005), Medical science (Choi et al., 2008; Hao et
al., 2010), Target drug delivery (Faraji and Wipf, 2009; Son et al.,
2005) and Textiles (Karthik et al., 2018; Becheri et al., 2008).

Nano ZnO is considered as one of the most versatile materials due to
its direct wide band gap of (3.3eV) and a large excitation binding en-
ergy (60 meV) at room temperature (Alivov et al., 2003; Ohta et al.,
2000). Hence, it has seen a wide range of applications in fields such as
catalytic science (Seo et al.,, 2017), energy devices (Belliard et al.,
2001), chemical sensors (Ahmad et al., 2014) and opto electronic de-

* Corresponding author.
E-mail address: karthibio.87 @gmail.com (K. Subramani).

https://doi.org/10.1016/j.bcab.2021.101968

vices (Chen et al., 2015). ZnO nanoparticles are formed due to the inter-
twinning of hexagonally packed sublatices (Owolabi et al., 2016). The
crystalline arrangement of the ZnO nanoparticles shows wurtzite struc-
ture which matches with GaN, hence, extensively used in various semi-
conductor application (Minimala et al., 2014). Researchers over the
past decade had extensively studied the antibacterial activities of ce-
ramics such as ZnO so as to substitute the conventional organic powder
for the treatment of various diseases (Sirelkhatim et al., 2015; Saha et
al., 2018; Khan et al., 2020). Metal oxides such as ZnO are preferred
more than the conventional organic powder as mineral elements such
as Zinc are essential to humans, and can exhibit effective antibacterial
activity devoid of sunlight (Zhao et al., 2017; Dhandapani et al., 2020;
Hilty et al., 2014). Recently, researchers have also reported about in-
corporating ZnO nanoparticles in polymeric matrix to enhance the ef-
fective mechanical and antibacterial activity of the nanocomposite ma-
terial for bioengineering applications (Augustine et al.,, 2014; Diez-
Pascual et al., 2014; Sharmin et al., 2015). Therefore, ZnO is one of the

Received 31 December 2020; Received in revised form 13 March 2021; Accepted 14 March 2021

Available online 18 March 2021
1878-8181/© 2021 Elsevier Ltd. All rights reserved.
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Effect of vacuum annealing on structural, optical and magnetic properties
of Sn doped ZnS thin films

Chaitanya Kumar Kunapalli *, Deepannita Chakraborty ", Kaleemulla Shaik ©

3 Department of Humanities and Sciences, VEMU Institute of Technology, P.Kothakota, Chittoor, 517112, Tamil Nadu, India
® Department of Physics, Dr.N.G.P. Arts and Science College, Coimbatore, 641048, Tamil Nadu, India
© Thin Films Laboratory, Center for Functional Materials, Vellore Institute of Technology, Vellore, 632014, Tamil Nadu, India

ARTICLE INFO ABSTRACT

Keywords: Tin doped Zinc Sulphide (Zn,.,Sn,S) thin films at x = 0.00, 0.02, 0.05, 0.08 were prepared onto Corning 7059
Electron beam evaporation glass substrates using electron beam ev: i hni and then subj 1 to vacuum ling at 300 °C for
“Thin:lia, 2 h. The effect of vacuum annealing on structural, optical and magnetic properties of the thin films were studied
;Pmlﬁ‘md o in detail. From XRD studies, it was found that the vacuum annealed thin films were in cubic structure and have
el finer crystallite size compared to the unannealed thin films. Al the films exhibited high transmittance (85%) in

the visible region. The vacuum annealing led to narrowing of band gap compared to the unannealed thin films.
The presence of surface defects in vacuum annealed thin films were confirmed by the observation of two broad
emission photoluminescence peaks at 420 nm and 440 nm. But the reduction in the intensity of photo-

luminescence emission peaks correlate to the decrease in the ion of sulphur
vacuum annealed Sn doped ZnS thin films were found to exhibit ic b

. Also, the
with lesser i

magnetization value compared to that of the unannealed Sn doped ZnS thin films.

1. Introduction

Dilute magnetic semiconductors are prepared by doping a non-
magnetic semiconductor with any kind of small quantity of impurities
(DMS). The influence of the dopants makes them exhibit different
magnetic behaviour which will be useful in spintronic devices [1,2].
Also, a detailed first study about DMS materials were already reported
by Dietl et al. [3]. Among the DMS families, II-VI DMS thin films are
rising in recent trends. Earlier reports showed the exhibition of different
magnetic beh such as ferr i and spin
glass behaviour in different II-VI DMS compounds [4-6]. The metal
sulphides show the most efficient behaviour among the other groups in
1I-VI semiconductors. And if the metal is considered as Zinc, then zinc
sulphide (ZnS) is known as one of the most important wide band gap

icond The uni of ZnS is that it can be influenced by
very small number of dopants to show enhancement in magnetic, elec-
tric and optical properties.

The origin of the magnetic property in a non-magnetic semi-
conductor by doping a transition metal is still not clearly stated. The
magnetic property in DMS compounds can be intrinsic and extrinsic in
nature. The efficient DMS will be those which inherit intrinsic magnetic

* Corresponding author.
E-mail address: skaleemulla@gmail.com (K. Shaik).

https: //doi.org/10.1016/j.0ptmat.2021.110961

properties [7]. Earlier reports published some dopants originating
intrinsic and some dopants originating extrinsic magnetic properties in
the host semiconductors [8]. The research is going on to develop more
intrinsic magnetic property exhibiting DMS compounds for applications
such as magnetic sensors, photoconductors, light emitting diodes, buffer
layer in heterojunction solar cells, flat panel display, injection lasers, etc
[9-13]. As these applications are used in room temperature, the com-
pound to be used in them should attain magnetic and electrical prop-
erties at room temperature only. So, research is focused on developing
room temperature magnetic property exhibiting DMS compounds in

le. For an InAs exhibited ferr ism at above
room temperature [14]. The other features of ZnS is that it is a direct
band gap semiconductor with a band gap (>3.5 eV) and it expected
room temperature ferromagnetism. It exhibited half metallicity when
doped with Cr, Fe and Ni [15]. Recent studies indicated that Fe doped
ZnS nanoparticles exhibited room temperature ferromagnetism whereas
the Cr doped ZnS hibited  both  fer and
anti-ferromagnetism [16,17]. From the DFT studies it was found that the
transition metal ions doped ZnS will exhibit ferromagnetism and half
metallicity. It was also reported that the magnetic moments developed
in them were due to delocalization of 3d orbitals of the transition metal

ism

Received 12 January 2021; Received in revised form 14 February 2021; Accepted 21 February 2021

Available online 6 March 2021
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Efficient photocatalytic degradation of 2,4-dinitrophenol over
mesoporous Zr and Ce co-doped TiO, under visible light

T. Usharani***, R. Baskar®, B. Palanisamy<, M. Myilsamy*

*Department of Chemical Engineering, Erode Sengunthar Engineering College, Perundurai 638 057, India,

email: chemusharani@gmail.com (T. Usharani)

*Department of Food Technology, Kongu Engineering College, Perundurai 638 052, India, email: naturebaskar@yahoo.co.in
“Department of Chemistry, ] K.K. Nataraja College of Arts & Science, Komarapalayam 638 183, India, email: palanijkkn@gmail.com
Department of Chemistry, Dr. N.G.P. Arts and Science College, Coimbatore 641048, India, email: myilsamy@drngpasc.ac.in

Received 1 May 2020; Accepted 27 November 2020

ABSTRACT

In the present study, zirconium and cerium co-doped mesoporous TiO, photocatalysts were pre-
pared by sol-gel technique using Pluronic P123 as the structure-directing agent. The prepared
catalytic materials were characterized by X-ray diffraction, high-resolution transmission electron
microscopy, N, sorption studies, diffuse reflectance UV-vis absorption spectroscopic analysis and
X-ray photoelectron spectroscopy. Zirconium and cerium co-doping on TiO, induces visible-light
absorption and decreases the bandgap energy. Zi ium and cerium co-doped P titania
exhibit a high surface area with a large pore diameter. The photocatalytic activity has been evalu-
ated for the photodegradation of 2,4-dinitrophenol under visible light illumination. The optimum
loading of Zr* and Ce*" to TiO, was found to be 0.5 wt.%. Ce* and Zr* active sites are good elec-
tron scavengers, which can easily trap the excited electrons and shift the electrons to the adsorbed
oxygen molecules and therefore efficiently extending the lifetime of the electron-hole pair. Moreover,
Zr*/Ce*-TiO, showed excellent photocatalytic activity towards the d dation of 2,4-dinitrophenol
under visible light irradiation due to the ion of a large quantity of “OH and O;" radicals.

Keywords: Nanomaterials; Mesoporous; Zr*/Ce*-TiO,; Photocatalytic degradation; 2 4-dinitrophenol

* Corresponding author.
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Impact of double-stratification on convective flow of a non-Newtonian
liquid in a Riga plate with Cattaneo-Christov double-flux and thermal

radiation™

F.0.M. Mallawi , M. Bhuvaneswari”, S. Sivasankaran **, S. Eswaramoorthi ©

*Department of Mathematics, King Abdulaziz University, Jeddah, Saudi Arabia

" Department of Mathematics, Kongunadu Polytechnic College, D.Gudalur, Dindigul, Tamil Nadu, India
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ARTICLE INFO ABSTRACT

Article history:

Received 6 November 2019
Revised 7 March 2020
Accepted 6 April 2020
Available online xxxx

The intention of the paper is to find the outcome of thermal radiation of a second grade fluid over a Riga
plate with Cattaneo-Christov (CC) double flux and double stratification’s. The governing mathematical
models are changed into an ordinary differential equations (ODE) using suitable transformations.
These resultant models are analytically solved with homotopy analysis method. The impact of pertinent
parameters on velocity distribution, temperature distribution, concentration distribution, skin friction
coefficient, local Nusselt number and local Sherwood number is analyzed graphically. We found that
the skin friction coefficient suppresses with enhancing the injection/suction parameter. The energy trans-
fer gradient suppresses with rising the thermal stratification parameter. Also, we found that the mass
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transfer gradient decreases with increasing the solutal stratification parameter.
2020 THE AUTHORS. Published by Elsevier BV on behalf of Faculty of Engineering, Ain Shams Uni-
versity. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/

by-nc-nd/4.0f).

1. Introduction

The electrically conducting liquids, like, electrolytes, plasma,
fluid metals, etc, are controlled by employing magnetic field and
these fluids have vast applications in geophysics, magneto-
hydro-dynamic (MHD) generators and MHD sensors, etc. These lig-
uids are less electrical conductivity, nevertheless employing the
electric force over an external agent to enhance their conductivity.
MHD flow of a nanofluid was examined by Mahabaleshwar et al.
[1]. MHD non-orthogonal flow of a nanofluid with thermal radia-
tion was delineated by Jalilpour et al. [2]. They seen that the larger
values of magnetic field parameter leads to downturn the fluid
velocity. Sudarsana Reddy and Chamkha [3] performed the MHD
convective flow of Al,0;- & TiO, - water based nanofluids on a por-
ous stretching sheet with Soret and Dufour effects. From this study,
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they proved the fluid temperature enriches with higher values of
magnetic field parameter. Few significant studies on MHD flow
for various physical problems were found in Ref. ([4-15]). Riga
plate (RP) is one of the external device which is used to enhance
the electrical conductivity. This plate contains the electrodes and
magnet pairs in definite form. Gailitis and Lielausic [16] was first
initiated this plate and this plate produces the Lorentz force which
is parallel to the wall and control the flow. Aiding and opposing
Blasius fluid stream over a Riga plate was described by Magyari
and Pantokratoras [17]. The nanoliquid flow of a RP was portrayed
by Ahmad et al. [18]. They proved that the liquid temperature sup-
presses on growing the modified Hartmann number. Ayub et al.
[19] discussed the nanoliquid flow over a RP. Effects of partial slip
and viscous dissipation of a tangent hyperbolic nanofluid over a RP
was explored by Nayak et al. [20]. They found that the skin friction
coefficient increases with rising the values of modified Hartmann
number. Rasool et al. [21] reported the salient features of SG nano-
liquidic flow past vertical Riga plate with convective heating con-
dition. They proved that the fluid velocity reduces with
enhancing the modified Hartmann number.

In recent days, energy transfer mechanism is very significant in
industrial processes, such as, cooling devices, power production,
energy generation, etc. In general, most of the energy transfer fea-
tures are examined by Fourier’s heat conduction law. However, this

2090-4479/© 2020 THE AUTHORS. Published by Elsevier BV on behalf of Faculty of Engineering, Ain Shams University.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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Abstract - The major challenging task in the fog-enabled
cloud computing paradigm is to ensure the security for
accessing the data through doud and fog nodes. To solve this
challenge, a Flexible Access Control using Elliptic Curve
Cryptography (FAC-ECC) protocol has been developed in
which the user data are encrypted by multiple asymmetric
keys. Such Keys are handled by both users and fog nodes. Also,
data access is controlled by encrypting the data through the
user. However, the main problem is to guarantee the privacy
and security of resources after processing of User Revocation
(UR) by data owners. The issue of URis needed to consider for
satisfying the dynamic change of user access in different
applications like healthcare systems, e-commerce, etc.
Therefore in this articde, a FAC-UR-ECC protocol is proposed
to control the data access and realize the UR in fog-enabled
cloud systems. In this protocol, a revocable Key aggregate-
based cryptosystem is applied in the fog-cloud paradigm. It is
an extension of the Key-aggregate cryptosystem such that a
user is rewoked if his/her credential is expired. First, the
subset-cover model is combined into FAC-ECC protocol to
design an efficient revocable Kkey-aggregate encryption
depending on multi-linear maps which realizes the user’s
access control and revocation. It can simplify the user’s key
management efficiently and delegate various clients with
decryption per? Also, it can revocation of
user access privileges and the FAC efficiently. By using this
protocol, both the user’s secret key and the ciphertext are
preserved in a fixed size. The security of accessing the data is
highly enhanced by updating the ciphertext through the data
owners successfully. At last, the experimental results exhibit
the efficiency of FAC-UR-ECC compared to the FAC-ECC
protocol.

-fog bled cloud computing; flexible access
control; elliptic curve cryptography; user revocation; key
management

I INTRODUCTION

Fog computing is usually a distributed model to transfer
and aggregate the information between the source and a
server model. Using this model, the need for transmitting and
aggregating a massive amount of unnecessary data is
avoided. So, the communication burden is lowered and the
performance is significantly enhanced. Principally, it is
driven by the substantial growth of Intemet-of-Things (IoT)
platforms. However, due to the increased workload on the
cloud database, there are several problems with

Dr. R. Kousalya

Professor & Head, Department of Computer Applications,
Dr. NGP Arts and Science College,
Coimbatore, Tamilnadu, India
kousalya@dmgpasc.ac.in

interoperability and compatibility when a common client-
server paradigm is taken into consideration.

This new paradigm, which provides an open distributed
solution, deals with these problems. This is achieved by a
new fog model that is hierarchically commmunicated between
the cloud and the target client [1-3]. Typically, a fog system
has limited information storage data centers and big data
distribution centers. Due to fewer demands of resources, it
faces great challenges in detecting and defending threats by
introducing the whole community of integrated solutions.
However, for a fog-enabled cloud system, there are no
flawless protections and measures. Similarly, authentication
and consensus solutions cannot be applied since fog services
were provided on the edges of the network. The fog systems
have been designed with several risks that cannot be
accessed i the data center. Fog networks usually contain a
variety of access types to the protected data center to
transmit verification information and collect audit logs.
However, it is approximated in a particular scenario e.g.,
smart grid.

A control device such as the isolated customer support
authentication dial or compact AC directory is maybe not
known for this commmnication [4]. Besides, it is difficult to
understand whether authentication mmst be carried out
centrally for client systems when isolated authentication data
transmission would be missing. The basic access control
requirements are necessary, but it defines an audit
authentication through forwarding common AC. Many
effective threats use authentication recommendations. Most
confidential keys are not secure but are essential in
authentication recommendations for system services. In
contrast,attackers frequently improve hidden key negotiation
techniques. The problems in thesehidden keys are solved by
multifactor authentication [5]. It usually requires other
encrypted data for authentication with normally hidden
messages. However, it has several restrictions and new
threats. The mtruder will possibly be the customer with a
bogus device to enter his/her additional code which will be
configured by the intruder to mimic the legitimate users.

Thus, CLAS was recommended to use the RTL between
customers and authenticators to ensure security in regular
nmultifactor authentication methods [6]. It allows RTL and
customer's normal permissions and implements them for
securing the compromise of the hidden key. Besides, the
login is limited to profile sites whenever extra data is
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In this paper, we explored the impact of thermally radiative MHD flow of Williamson nanofluid over a stretchy plate. The
flow in a stretchy plate is saturated via Darcy-Forchheimer relation. Cattaneo-Christov heat-mass flux theory is adopted to
frame the energy and nanoparticle concentration equations. Additionally, the mass transfer analysis is made by activation
energy and binary chemical reaction. Activation energy is invoked through the modified Arrhenius function. The intention
of the current investigation is to enhance the heat transfer rate in industrial processes. The non-Newtonian nanofluids have
more prominent thermal characteristics compared to ordinary working fluids. The governing models are altered into ODE
models, and these models are numerically solved by applying the MATLAB bvp4c algorithm. The graphical and tabular
interpretations have scrutinized the impact of sundry distinct parameters. The fluid speed escalates for enhancing the
Richardson number, and it falls off for higher values of the Weissenberg number. It is noticed that the fluid temperature
declines for higher values of the Brownian motion parameter and it grows for larger values of the thermophoresis parameter.
The activation energy enriches the heat transfer gradient and suppresses the local Sherwood number. Additionally, the more
significant heat transfer gradient occurs in heat-absorbing nonradiative viscous nanofluid and a smaller heat transfer
gradient occurs in heat-generating radiative Williamson nanofluid. Also, we noticed that a higher heat transfer gradient
appears in the Fourier model than in the Catteneo-Christov model. In addition, the comparative results are confirmed and
reached an outstanding accord.

Dr. NGPASC

1. Introduction

Cooling and heating procedures are essential in many in-
dustries, and fluids make this process. The effectual cooling
techniques are essential for cooling a higher thermal system
in a short time. However, ordinary fluids such as ethylene
glycol, engine oil, and water have poor thermal conductivity
and do not fulfill the demand for powerful heat transfer

COIMBATORE | INDIA

cooling agents. Considering the needs of modern industry,
including microelectronics, chemical production, and power
generation plants, we need to establish a new type of fluids
that will be efficient in cooling thermal systems. Nanofluid is
a fluid consisting of nanoparticles (nanosized particles) such
as oxides, nitrides, carbides, and metals stably and uniformly
suspended in a base fluid. These fluids overcome the diffi-
culty of the base fluids and act as an agent of efficient cooling.
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Abstract

This article express the outcomes of mixed convective flow of a chemically reacting Oldroyd-B liquid
(OBL) with Cattaneo-Christov double flux (CCDF) under the consequence of second order slip (SS), heat
absorption (HA)/heat generation (HG) and Newtonian cooling (NC)/Newtonian heating (NH). The gov-
erning PDEs are converted into ODEs using suitable variables. The homotopy analysis method (HAM)
is employed to solve these resultant equations. The outcomes of diverse physical parameters, like, re-
luxation time, retardation time, Richardson number, buoyancy ratio, Prandtl number; radiation, heat
absorption/generation, Schmidt number, chemical reaction, suction/injection, slip and Newtonian heat-
ing are discussed.

Keywords: Oldroyd-B liquid; Cattaneo-Christov double flux; Newtonian heating; Homotopy analysis
method; heat generation; Second order slip.

1 Introduction

The non-Newtonian liquids play a vital role in industry, engineering, pharmaceuticals etc. Example of
such liquids are shampoos, sugar solutions, polymeric liquids, blood, inks and it cannot illustrated as a linear
constitutive model. Many liquid models were developed to exhibit the features of non-Newtonian liquids.
Usually non-Newtonian liquids can be segregated as liquids of rate, differential and integral types. Among
these classification, rate type liquids were considered for memory and elastic effects. One of the simplest rate
type of liquid is OBL and this liquid predicts the retardation and relaxation time characteristics. This liquid
was initiated by Oldroyd [1] in 1950. It is useful in chemical and process industry when they encounter both
the elastic and memory effects exhibited by most biological and polymers liquids. Rajagopal and Bhatnagar
[2] derived the exact solution of simple OBL. Analytical solution of 3D OBL with Soret and Dufour effects
were derived by Farooq et al. [3]. Several studies about OBL flow are found in under different conditions
are Fetecau et al. [4], Liu et al. [5], Jamil et al. [6] and Motsa and Ansari [7].

Heat transfer mechanism is a natural phenomenon and it occurs due to variations of temperature within
the same object or between bodies and this is very useful in many industrial processes, like, cooling of
nuclear reactor, power generation, electronic devices cooling and magnetic drugs targeting. Fourier [8]
initiated “Fouriers law of heat conduction" and there is no material satisfy this law. Then, Cattaneo [9] made
some modification by including a relaxation time parameter for heat flux in order to avoid the paradox of
heat conduction. After that, Christov [10] improved the Cattaneo model by introducing the thermal relaxation
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The Darcy-Forchheimer flow of a Williamson fluid over a Riga plate was analyzed in this paper. Energy and mass equations are
modeled with Cattaneo-Christov theory and double stratifications. The governing PDE models are altered into ODE models.
These models are numerically solved by MATLAB bvp4c and analytically solved by the homotopy analysis method. The impact
of governing flow parameters on fluid velocity, fluid temperature, fluid concentration, skin-friction coefficient, local Nusselt
number, and local Sherwood number is scrutinized via graphs and tables. We acknowledged that the speed of the fluid becomes
diminishes for more presence of porosity parameter. Also, we noted that the thermal and solutal boundary layer thicknesses are
waning due to their corresponding stratification parameters. In addition, the maximum decreasing percentage of skin friction is
obtained when the suction/injection parameter varies from 0.0 to 0.4 for Williamson and viscous fluids. The maximum
increasing percentage of local Nusselt number occurs when the suction/injection parameter varies from 0.4 to 0.8 for
Williamson and viscous fluids.

1. Introduction drag force suppresses due to rising the Williamson fluid

parameter. The 2D unsteady radiative Williamson fluid flow

Dr. NGPASC

Non-Newtonian fluids are extensively implemented in diverse
industrial processes such as petroleum drilling, drawing of plas-
tic films, fibre spinning, and food production. The Williamson
fluid model is one of the simplest non-Newtonian models to
replicate the viscoelastic shear-thinning attributes, see William-
son [1]. The flow of thermally radiative Williamson fluid on a
stretching sheet with chemical reaction was disclosed by Krish-
namurthy et al. [2]. They proved the fluid temperature falling
off due to the presence of the Williamson parameter. Khan
et al. [3] demonstrated the impact of slip flow of Williamson
nanofluid in a porous medium. They exposed that the surface

COIMBATORE | INDIA

on a permeable stretching surface was deliberated by Hayat
et al. [4]. They noticed that the fluid speed becomes slow when
the Williamson parameter is high. Nadeem et al. [5] examined
the Williamson fluid flow past a stretching sheet, and they
found that the skin friction coefficient decreases with enhanc-
ing the Williamson parameter. Make use of the Keller box pro-
cedure to solve the problem of MHD flow of Williamson fluid
over a stretching sheet by Salahuddin et al. [6]. Their outcome
shows that the Williamson fluid parameter leads to suppress
the fluid velocity. Few significant analysis for this area is seen
in Refs. [7, 8].
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The intention of the paper is to find the outcome of thermal radiation of a second grade fluid over a Riga
plate with Cattaneo-Christov (CC) double flux and double stratification’s. The governing mathematical
models are changed into an ordinary differential equations (ODE) using suitable transformations.
These resultant models are analytically solved with homotopy analysis method. The impact of pertinent
parameters on velocity distribution, temperature distribution, concentration distribution, skin friction
coefficient, local Nusselt number and local Sherwood number is analyzed graphically. We found that
the skin friction coefficient suppresses with enhancing the injection/suction parameter. The energy trans-
fer gradient suppresses with rising the thermal stratification parameter. Also, we found that the mass
transfer gradient decreases with increasing the solutal stratification parameter.

© 2020 The Authors. Published by Elsevier B.V. on behalf of Faculty of Engineering, Ain Shams University.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-

Riga plate

nd/4.0f).

1. Introduction

The electrically conducting liquids, like, electrolytes, plasma,
fluid metals, etc, are controlled by employing magnetic field and
these fluids have vast applications in geophysics, magneto-
hydro-dynamic (MHD) generators and MHD sensors, etc. These lig-
uids are less electrical conductivity, nevertheless employing the
electric force over an external agent to enhance their conductivity.
MHD flow of a nanofluid was examined by Mahabaleshwar et al.
[1]. MHD non-orthogonal flow of a nanofluid with thermal radia-
tion was delineated by Jalilpour et al. [2]. They seen that the larger
values of magnetic field parameter leads to downturn the fluid
velocity. Sudarsana Reddy and Chamkha [3] performed the MHD
convective flow of Al,0;- & TiO, - water based nanofluids on a por-
ous stretching sheet with Soret and Dufour effects. From this study,
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they proved the fluid temperature enriches with higher values of
magnetic field parameter. Few significant studies on MHD flow
for various physical problems were found in Ref. ([4-15]). Riga
plate (RP) is one of the external device which is used to enhance
the electrical conductivity. This plate contains the electrodes and
magnet pairs in definite form. Gailitis and Lielausic [16] was first
initiated this plate and this plate produces the Lorentz force which
is parallel to the wall and control the flow. Aiding and opposing
Blasius fluid stream over a Riga plate was described by Magyari
and Pantokratoras [17]. The nanoliquid flow of a RP was portrayed
by Ahmad et al. [18]. They proved that the liquid temperature sup-
presses on growing the modified Hartmann number. Ayub et al.
[19] discussed the nanoliquid flow over a RP. Effects of partial slip
and viscous dissipation of a tangent hyperbolic nanofluid over a RP
was explored by Nayak et al. [20]. They found that the skin friction
coefficient increases with rising the values of modified Hartmann
number. Rasool et al. [21] reported the salient features of SG nano-
liquidic flow past vertical Riga plate with convective heating con-
dition. They proved that the fluid velocity reduces with
enhancing the modified Hartmann number.

In recent days, energy transfer mechanism is very significant in
industrial processes, such as, cooling devices, power production,
energy generation, etc. In general, most of the energy transfer fea-
tures are examined by Fourier’s heat conduction law. However, this

2090-4479/© 2020 The Authors. Published by Elsevier B.V. on behalf of Faculty of Engineering, Ain Shams University.
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BALANCED RANK DISTRIBUTION LABELING OF LADDER
GRAPHS, COMPLETE GRAPHS AND COMPLETE BIPARTITE
GRAPHS

P. HEMALATHA', S. GOKILAMANI?, §

ABSTRACT. A balanced rank distribution labeling of a graph G of order n is a new
kind of vertex labeling from {1,2,3,...,k}(n < k € ZT) which leads to a balanced edge
labeling of G' called edge ranks. In this paper, the balanced rank distribution labeling
of ladder graphs L,,, for even n > 6, complete graphs K, for n > 3 and complete
bipartite graphs K, /2 n/2 for even n > 4 have been investigated and obtained the results
on balanced rank distribution number (brd(G)) for the given graphs as follows:

(i) brd(L,,») = 3n — 15, for even n > 12

(ii) brd(Kn) =n, forn >3

(iii) brd (K, 2 n/2) = n, for even n >4

Keywords: Labeling of graphs, Balanced rank distribution labeling, Edge ranking, Bal-
anced rank distribution number, Strongly and Weakly balanced rank distribution graphs.
AMS Subject Classification: 05C78

1. INTRODUCTION

All graphs G(V, E) considered here are finite, simple and undirected. Let P, and K,
denote a path and a complete graph on n vertices respectively. The cartesian product
GOH of graphs G and H is a graph such that (i) the vertex set of GOH is cartesian
product V(G) x V(H) and (ii) two vertices (uj,us) and (vi,v2) are adjacent in GOH if
and only if either u) = v and uy is adjacent to vy in H, or us = vy and v is adjacent to
vy in G. The ladder graph L, is a planar graph with 2p vertices and 3p—2 edges. It is the
cartesian product of two path graphs, one is P, and other one is F,. For positive integers
p and ¢, K}, 4 denotes the complete bipartite graph with vertex partitions of cardinality p
and ¢. For areal x, |z] and [z] respectively denote the floor function and greatest integer
function that gives the greatest integer less than or equal to z as the output and [z] is
the ceiling function that gives the least integer greater than or equal to « as the output.
A graph labeling is an gnment of values to the vertices or edges subject to specific
constraints. The three significant features of most interesting graph labeling problems are
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Structural, optical and magnetic properties of vacuum annealed Fe,
Mn doped NiO nanoparticles
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Abstract

Iron (Fe) substituted nickel oxide (Ni,_ Fe O) and manganese (Mn) substituted (Ni,_ Mn O) nanoparticles at x=0.05 were
prepared using solid-state reaction. The synthesized Ni; _ Fe O and Ni; _Mn O nanoparticles were annealed in vacuum at
a pressure of 10 mbar at two different temperatures of 473 K and 673 K for 1 h. The influence of vacuum annealing on
the physical properties of Ni,_ Fe O and Ni;_,Mn,O nanoparticles were studied. The vacuum annealed nanoparticles were
characterized by XRD, SEM, EDS, UV-Vis-NIR and VSM instruments to study their structural, surface, chemical, optical
and magnetic properties, respectively. From the XRD results it was found that Ni;_ Fe O nanoparticles were in cubic structure
with Fe impurity phases whereas the Ni;,_ Mn,O nanoparticles exhibited cubic structure without any impurity phases. The
crystallite sizes of the nanoparticles were in the range of 25-30 nm. From the EDS spectra, it was found that the elements
such as Fe, Ni, Mn and O were in almost stoichiometric ratio. An increase in optical band gap for Ni,_ Fe O and Ni;_Mn O
nanoparticles were observed with an increase of annealing temperature. The pure NiO and doped NiO nanoparticles exhibited
ferromagnetism at room temperature. The strength of magnetization decreased in NiO with a rise in annealing temperature.
The Ni;_,Fe,O and Ni,_Mn O nanoparticles were ferromagnetic at room temperature and the magnetization increased
with increase in vacuum annealing temperature. The highest magnetization of 1.4 emu/g, 0.85 emu/g and 0.76 emu/g were
observed for NiO, Ni;_,Fe O and Ni;_ Mn,O nanoparticles, respectively at 673 K. The nanoparticles will be suitable for
storage device applications.

Keywords X-ray diffraction - Semiconductor - Transparent conducting oxides - Solid-state reaction

1 Introduction

Currently, high importance is given on nanostructured
metal oxide such as indium oxide (In,0,), tin oxide (SnO,),
zinc oxide (ZnO), titanium dioxide (TiO,), etc. These
metal oxides exhibit high electrical conductivity, optical

04 Kaleemulla Shaik
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Department of Humanities and Sciences, VEMU Institute
of Technology, Chittoor, Andhra Pradesh 517 112, India

transmittance with wide band gap (> 3.0 eV). In addition
to these existing properties, if these oxide nanostructures
exhibit magnetism, they will find more applications in
future. Generally, magnetic nanoparticles are widely stud-
ied because of their fundamental and technological interest
as they exhibit novel structural, chemical, optical, electrical
and magnetic properties [1-4]. A considerable research work
has been carried out on ferrites as they possess above all
properties. Ferrites such as cobalt, nickel, manganese, zinc
will exhibit good thermal stability, poor conductivity, low
cost, high dielectric and magnetic properties. The ferrites
find in many applications such as lithium-ion battery, high-
density data storage, magnetic recording, magnetic fluids,
etc. A detailed investigation has been made on nanoferrites
by Dippong et al. [5-7]. They have extensively studied the
physical properties of pure and doped cobalt ferrites. The
magnetic nanoparticle plays an important role in disease
diagnosis, magnetic refrigeration, microwave absorber, drug
delivery for cancer treatment, antibiotic, etc. [8-10]. Due to

@ Springer
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TEMPERATURE DEPENDENCE OF HOMOGENEOUS
ANATASE-PHASED TiO, FILMS CHARACTERIZATION
AND GAS-SENSING BEHAVIORS

V. GOPALA KRISHNAN*# and P. ELANGO'
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+Department of Physics
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Published 7 October 2020

Anatase-phased TiO, films were prepared at different temperatures (350, 400, 450 and 500°C) using
automated nebulizer spray pyrolysis (ANSP) method. The structural study (XRD) revealed the
amorphous nature at 350°C and remaining samples (400, 450 and 500°C) show the tetragonal
structure with 26° = 25.78, 38.43, 48.49 and 55.54 corresponding to (101), (004), (200) and (105)
reflected planes and it is well fitted with standard data. The compositional XPS analysis confirmed
the core level primary element of Ti 2p, O 1s and valance band (VB) of Ti 3p, Ti 3s, O 2s peaks in the
prepared samples. The 3D optical profilometer has shown that the thickness of the prepared films
was decreased by increase in temperature. The AFM study exhibited average roughnesses (Ra) of
the prepared films such as 0.058, 0.147, 0.176 and 0.194 nm, respectively. The surface morphological
study of FESEM has shown the cracked uneven distributed nature (350°C) turn into evenly dis-
tributed closed packed agglomerated particles by the influence of temperature. The oscillating
nature of transmittance (%) with redshift of the sharp absorption edge was observed in UV-Vis—
NIR spectrophotometer and found the bandgap value about 3.58¢eV to 3.33eV through Tauc’s
relation. The gas-sensing behavior has shown better response to C,HgO reducing gas at 300°C
operating temperature with 150 ppm gas concentration.

Keywords: ANSP method; XRD and XPS study; 3D optical profilometer; AFM and FESEM study
and gas-sensing behavior.

Surf. Rev. Lett. Downloaded from www.worldscientific.com
by UNIVERSITY OF NEW ENGLAND on 10/14/20. Re-use and distribution is strictly not permitted, except for Open Access articles.

1. Introduction films are rare. The sensing gas molecules are immense
Synthesis and physical properties of comprehensive consequences in pollution monitoring the environment,
TiO films have been extensively considered in current control of chemical processes, space missions and
research, but detailed studies of the electrical properties agricultural and medical applications. Naturally,
toward gas-sensing analysis of anatase-phased TiO» titanium is constantly bonded to other elements, and
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Genetic Risk factors for Lumbar Disc Disease

Ravichandran, D!, Karthikeyan, R?, Jeevithan, S*, Rashmi Subramanian*, Balasubramanian
Sivashankaran®

1. Professor, Department of Anatomy, KMCH Institute of Health Sciences and Research
(KMCH IHSR), Coimbatore, India
2. Assistant Professor, Department of Orthopaedics, Karpagam Faculty of Medical Sciences
and Research (KFMSR), Coimbatore, India
3. Associate Professor, Department of Community Medicine, KMCH Institute of Health
Sciences and Research (KMCH IHSR), Coimbatore, India
4. Research Assistant, Central Research Laboratory, Karpagam Faculty of Medical Sciences
and Research (KFMSR), Coimbatore, India
5. Dean, Research and Development, Dr. N. G. P. Arts and Science College , Coimbatore,
India
Corresponding Author:
Dr. S. Jeevithan
Associate Professor in Community Medicine,

KMCH Institute of Health Science and Research,
Coimbatore — 14.

E mail: drjeevithan@gmail.com
Mobile:09965570174

Abstract:
Aim & Background: Lumbar disc degeneration (LDD) is thought to be multifactorial in origin.

Very recently the focus has shifted to the involvement of a family of candidate genes in the

This article has been accepted for publication and undergone full peer review but has not been
through the copyediting, typesetting, pagination and proofreading process which may lead to
differences between this version and the Version of Record. Please cite this article as doi:
10.1002/ca.23641
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Development of CuAlO,-Encapsulated Reduced Graphene Oxide
Nanocomposites: An Efficient and Selective Electrocatalyst for
Detection of Neurodegenerative Disorders

Thirumalairajan Subramaniam,* Girija Kesavan, and Ganesh Venkatachalam

I: I Read Online

Cite This: https:/dx.doi.org/10.1021/acsabm.0c00966
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ABSTRACT: Carbon-based nanomaterials continue to simulate s Ascorbic Dopamine

wide interest in diverse disciplines including electrochemical 1;.'.:;‘.“ ;,w. U,
biosensors, which have great ability to function as next-generation L & U

v,
o S0
clinical diagnostics. Motivated by this point, we for the first time e
developed a CuAlO,-encapsulated reduced graphene oxide (rGO)
nanocomposite by a facile wet-chemical process to modify a glassy
carbon electrode for dopamine detection with high selectivity and
good sensitivity. The size, shape, phase purity, chemical
composition, and surface area were investigated for the samples proctified Pxect
through transmission electron microscopy, scanning electron Cullizand GO/
microscopy, high-resolution transmission electron microscopy, X-
ray photoelectron spectroscopy, X-ray diffraction, and Brunauer—
Emmett—Teller analysis. The electrocatalytic performance was studied using cyclic vol ry and amp ric technique. The
modified rGO/CuAlO, nanocomposite electrode showed an enhanced electrochemical performance compared to other electrodes
and pure CuAlQ, electrodes due to the strong promoting effect between rGO and CuAlO,. Both the oxidation current and
concentration were proportional and show a linear range of 9.2 X 10~ to 1.6 X 10~ M having a detection limit of 15 nM at S/N =
3. Further, the biosensor successfully neglected the interference of ascorbic and uric acid and exhibited enhanced selectivity,
improved sensitivity, and stability toward dopamine formulations. Most obviously, the real-time analysis of the electrochemical
biosensor may be proved using the clinical diagnostics in the near future.

KEYWORDS: rGO/CuAlO,, electrochemical, bi ;, shape, size, de

CuAlOz

P

Downloaded via AUCKLAND UNIV OF TECHNOLOGY on November 3, 2020 at 06:08:25 (UTC).
See https://pubs.acs.org/sharingguidelines for options on how to legitimately share published articles.

1. INTRODUCTION

Neurotransmitters are the most significant messengers of the
nervous system, and any deviation in their activities and
balances can cause serious neurological, psychiatric, and
cognitive disorders."” Among them, neurological disorders
such as depression, schizophrenia, stress-related disease, and
addiction are caused because of the abnormal function of the
dopaminergic system.” Dopamine (DA) occurs in the highest
amounts of S0 nmol g™' in the portion of the human brain
called caudate nucleus. However, DA occurs in low
concentrations for a healthy individual, and it completely
becomes null for persons affected with neurological disorders,
especially, Parkinson’s disease.’ Detection of DA has been
most favorably accomplished using electrochemistry with the
ultimate task being the existence of high sensitivity and good
selectivity toward DA detection. Several technologies including
electrochemistry, chemiluminescence, spectrophotometry, and
so forth have been used to detect DA."* These were designed
for in vivo observation of DA at its physiological equivalent
levels of 900—600 nM in Parkinson’s patients medicated with
L-dopa, and in the human brain, it changes in the range of 100
nM to 1 uM on DA release.””'> However, the release of DA

© XXXX American Chemical Society

~ ACS Publications

and the following changes all happen in less than a few
seconds, and hence the small changes in the concentration can
be misestimated due to time-based resolution of these
methods."

Electrochemical biosensor-modified electrode can sense DA
from the cerebral system at the nanomole level."*~' "However,
these biosensors have poor selectivity toward DA as these were
designed with no recognition unit or molecular recognition.
Ascorbic acid (AA), uric acid (UA), and DA have similar
oxidation potentials, and hence discrimination of DA from AA
and UA remains a ch;\llenge.lx In the detection of DA, poor
selectivity and sensitivity occurs as the surface of the electrodes
is fouled by the products obtained during AA and UA
oxidation.'” This can be improved by choosing an appropriate

Received: August 3, 2020
Accepted: October 14, 2020
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Abstract. The present study is attempted to estimate the Technical Efficiency level of paddy farmers in Thiruvarur District
of Tamil Nadu, India using Stochastic Production Frontier Model to know the variations in efficiency among the farmers and
to analyse the policy making decisions for improving the efficiency. A Cobb-Douglas Production function was considered in
which the technical mefficiency effects are defined by a model with Rayleigh distribution. Primary data from 300
houscholds in Thiruvarur district during the year 2015-16, Tamil Nadu were used. The results show that the Technical
Efficiency of paddy farmers in the study area ranged from 11 to 85 percent with an average of 55 percent. The average
Technical Efficiency level implied 55 percent of the farmers in the study area realised their technical abilities. Based on the
technical efficiency score, the average potential to increase the paddy production was 35 percent and if the minimum
efficiency farmer can reach the maximum level then the cost can save up to 87 percent. The MLE result shows that Farm
Yard Manure and Chemical fertilizers are positively related to the Technical Efficiency. The socio economic factors
3

influencing Technical Efficiency was id d using linear ion model and the result shows that sex of the farmer,

education and credit are the important factors to increase the Technical Efficiency.

Keywords:Rayleigh distribution, Cobb-Douglas production function, Stochastic Production Frontier Model, Technical
Efficiency, Maxi Likelihood Esti Linear

INTRODUCTION

Usually, the efficiency production function analysis focuses on estimating average and frontier production
functions (Farrell, 1957). The main pioneers of the Stochastic Production Frontier Model (SPFM) were Aigner,
Lovell and Schmidt (1977), Meeusen and van den Broeck(1977) and Battese and Corra (1977) in which they
were the first to introduced additional random variables, representing noise and technical inefficiency, in the
production models.

In Stochastic Production Frontier Model, the component of noise follows a normal distribution with mean 0 and

variance o .s0, the two sided distribution models risk factors not directly controlled by the firm. On the
contrary, the distribution, followed by technical inefficiency terms, may vary in relation to the assumptions
made on the model, but it is always one-sided: this depends on the production that must lie from a same part
with respect to the frontier. Meeusen and van den Broeck (1977) assigned an exponential distribution, Battese
and Corra(1977) -half normal distribution, Aigner et al. (1977)-exponential and half normal, Greene (1990) -
Gamma distribution and Stevenson (1980)-truncated normal distribution to the inefficiency error term. In this
paper, uniform distribution is assigned for u. In this study, the technical inefficiency component follows a
Rayleigh distribution.

Firm efficiency represents a relationship between output units that the firm produced with a given set of inputs.

Efficiency can be decomposed into Technical and Allocative Efficiencies. Mathematical models that relate

Advances in Applicable Mathematics - ICAAM2020
AIP Conf. Proc. 2261, 030123-1-030123-9; https://doi.org/10.1063/5.001 7771
Published by AIP Publishing. 978-0-7354-2021-2/530.00
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Solving LPP with Stochastic Neutrosophic Pythagorean
Z numbers
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Abstract. This document gives the idea of Neutrosophic Pythagorean Z numbers, operations on neutrosophic
Pythagorean Z numbers which helps us to overcome the situation where the truth membership function, indeterminacy
membership function and non- membership function is greater than one in uncertainty and reliability. Also stochastic
LPP is used to solve the Numerical Example.

INTRODUCTION

In the real world, uncertainty is a pervasive phenomenon. Much of the decisions taken are based
on uncertainty. Humans have a remarkable capability to make rational decisions based on information
which is uncertain, imprecise and/or incomplete. Formalization of this capability, at least to some degree, is
a challenge that is hard to meet. When an easily solved problem ends up with difficult optimization
problems, there one may consider the new concept called Z numbers. The concept of Z numbers has been
recently introduced in decision making analysis. Zadeh [5] defined Z numbers related with an uncertain
variable. Smarandache [2] proposed the concept of neutrosophic set which is generalization of fuzzy set
theory and intuitionistic fuzzy sets. Pythagorean set theory is a documented technique to manage
uncertainty in the optimization problem. Yager [3, 4] generalized Pythagorean fuzzy set, which is a new
tool to deal with vagueness considering the membership and non-membership satisfying the Pythagorean
condition. It may be used to characterize the uncertain information more sufficiently and accurately than
intuitionistic fuzzy set. Pythagorean fuzzy set has attracted great attention of many scholars that have been
extended to new types and these extensions have been used in many areas such as decision making,
aggregation operators, and information measures was given by Beliakov, James [1]. Because of such a
growth, one may present an idea on Pythagorean fuzzy set with aim of offering a clear perspective on the
different concepts. In particular, one may provide neutrosophic Pythagorean Z environment to deal with
uncertainty and reliability. This technique is considered as a standard decision making procedure, mainly
when NPZNs are functional in real decision making problems. In this paper, the researcher defines
Neutrosophic Pythagorean Z numbers (NPZNs) where some of its mathematical operations are defined and
various theorems are also stated to show the combination of NPZNs. The researcher proposes 6 — cut of
NPZN and considers the real time example in this chapter to show the value of the work. The data is
collected from fifty different persons and were consolidated as neutrosophic numbers for various
restrictions. And the same is formulated as LPP and solved using NPZLPP and SNPZLPP to give the
suggestions for customer in choosing better bike to get maximum profit with the utilization of available
resources.

Advances in Applicable Mathematics - ICAAM2020
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for Some Topological Indices
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Abstract. Dodecagonal network with m rows and n columns are lysed by its topological indices. Tetrahedron,
hexahedron, hedron, dodecahedron and icosahedrons are known as platonic solids. These shapes are mainly in outer
protein shell of many viruses especially HIV and herpes. Characteristics, Bounds and relation between some topological

descriptors are analyzed in this work, for the above platonic solids and their Plane embeddings to study their properties.

INTRODUCTION

Platonic solids are very special because of every face is regular polygon (whose side lengths are equal and
angles are equal)with same shape and size. There are only five regular polyhedrons and all its faces are regular
polygons and same number of faces meet at each comer. We know about crystals and their formation in nature.
Also many microscopic organism includs algae and many species. These molecules have many applications in
nanotechnology and biomedical research.

A connected graph without loop is called network. Chemical reaction network theory is dealing with
modelling the real chemical systems. It is one of the applied Mathematical area. Mathematical Chemistry is a
branch which deals with the structure of Chemical Compounds. It also attract pure Mathematicians for the
problems arise from the mathematical structure of the Chemical compounds. It depicts the Biomedical and
chemical properties of nano particles. Topological descriptors used to predict chromatographic retention times,
Vapour pressure, Heat of formation, surface tension etc. In last 50 years, degree based indices are widely studied
[1]. Reads can visit https:/repl.it/@Manimekalai/dodecagon-M1 , https:/repl.it/@Manimekalai/Hyper-and-
multiple for python program.

DEFINITIONS

The 1st and 2nd Zagreb indices presented by Gutman and Trinajstic in [7] are.

Mi(ay Y (deg(u) +deg(v))

uveE(A)

Ma(ay Y (deg(u)deg(v))
wvek(A)
Furtula and Gutman [5] presented the forgotten topological index as:
FA)= . deg(v)' = Y (deg(u)’ +deg(v)’)
vel’(A) wek(A)
Ghorbani and Azimi [6] defined the two multiple Zagreb indices of a graph A as
PMyA)= [ [ deg(u)+ deg(v)

uveE(A)

PM A= [ [deg(u)deg(v)

uveF(A)
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Areview of the evidence on smoking bans and incidence of heart disease

@ CrossMark

Peter N. Lee *, John S. Fry, Barbara A. Forey

PN. Lee Statistics and Computing Ltd., 17 Cedar Road, Sutton, Surrey SM2 5DA, UK

ARTICLE INFO ABSTRACT

Article history:
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We update an earlier review of smoking bans and heart disease, restricting attention to admissions for
acute myocardial infarction. Forty-five studies are considered. New features of our update include consid-
eration of non-linear trends in the underlying rate, a modified trend adjustment method where there are
multiple time periods post-ban, comparison of estimates based on changes in rates and numbers of cases,

Keywords: and comparison of effect estimates according to post-ban changes in smoking restrictiveness. Using a
Heart disease consistent approach to derive ban effect estimates, taking account of linear time trends and control data,
zﬁ;“;ﬁ“’g i the reduction in risk following a ban was estimated as 4.2% (95% confidence interval 1.8-6.5%). Excluding
Cessation regional estimates where national estimates are available, and studies where trend adjustment was not

possible, the estimate reduced to 2.6% (1.1-4.0%). Estimates were little affected by non-linear trend
adjustment, where possible, or by basing estimates on changes in rates. Ban effect estimates tended to
be greater in smaller studies, and studies with greater post-ban changes in smoking restrictiveness.
Though the findings suggest a true effect of smoking bans, uncertainties remain, due to the weakness
of much of the evidence, the small estimated effect, and various possibilities of bias.

© 2014 The Authors. Published by Elsevier Inc. Thisisan open access article under the CCBY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/3.0/).

1. Introduction

Sargent et al. (2004) published the first study of the effects of
smoking bans on heart disease, reporting a 40% reduction in hospi-
tal admissions from acute myocardial infarction (AMI) in Helena,
Montana, USA following the introduction of a local law banning
smoking in public places and workplaces. In 2011 we reviewed
the evidence then available, based on twenty-four studies (Lee
and Fry, 2011). We noted “major weaknesses in many studies
and meta-analyses, including failure to consider data from control
areas or existing trends in AMI rates, incorrect estimation of vari-
ability, and use in some meta-analyses of results for population
subsets or estimates apparently unrelated to the data reported”.
Using a consistent approach to derive estimates of the ban effect,
and taking account of time trends and control data, our analyses
indicated a much smaller reduction in risk of heart disease
following a ban than the reductions of 10-19% claimed in some
other meta-analyses (Glantz, 2008; Lightwood and Glantz, 2009;
Mackay et al., 2010; Meyers et al., 2009), reductions which we
demonstrated were implausibly large considering likely changes

Abbreviations: ACE, acute coronary events; ACS, acute coronary syndrome; AMI,
acute myocardial infarction; CHD, coronary heart disease; Cl, confidence interval;
ETS, environmental tobacco smoke; RR, relative risk; SCA, sudden circulatory arrest.

* Corresponding author. Fax: +44 (0) 2086422135.

E-mail address: PeterLee@pnlee.co.uk (P.N. Lee).

http://dx.doi.org/10.1016/j.yrtph.2014.06.014
0273-2300/© 2014 The Authors. Published by Elsevier Inc.

in smoking habits and passive smoke exposure. Preferring national
to regional estimates where available, we estimated a 5% reduction
(95% confidence interval [CI] 3-8%), which became 2.7% (2.1-3.4%)
when we omitted estimates where trend adjustment was not
possible.

Since our review (Lee and Fry, 2011), publications have prolifer-
ated, the current review being based on about twice as many pub-
lications as considered earlier. Our updated review has some new
features. First, we restrict attention to admissions from AMI, or
near equivalent endpoints. Evidence relating to mortality will be
considered later in a separate publication based on work currently
ongoing.

Secondly, as a recent paper (Barr et al.,, 2012) reported that esti-
mates of the ban effect adjusted for pre-ban non-linear trends in
rates may substantially differ from those adjusted only for linear
trend, we also derive study-specific estimates adjusted for non-
linear trend. This can only be attempted where the run of data
pre-ban is sufficiently long.

Third, we modify the method used to adjust for trend where
data are available for multiple periods post-ban. Earlier (Lee and
Fry, 2011), we derived the ban effect estimate by comparing the
total numbers of deaths observed post-ban with that predicted at
the midpoint of the post-ban periods based on the underlying
trend pre-ban. Here, we fit a model that incorporates information
from both the pre-ban and post-ban trend, inference being based

This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/3.0/).
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Comparison of Eosin yellowish dye-sensitized and CdS-sensitized
TiO, nanomaterial-based solid-state solar cells
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Abstract

In the present work, Eosin yellowish (EY) dye-sensitized and CdS-sensitized TiO, photoanodes prepared by doctor blade
technique, for dye (DSSC)- and semiconductor-sensitized solar cell (SSSC) by engaging different forms of solid-state electrolyte.
To begin with, the TiO, and CdS/TiO, nanomaterials are synthesized by the solvothermal method and the changing of physical
properties is examined from structural, optical, morphological, and chemical composition measurements. The formation of
anatase tetragonal phase TiO, and hexagonal phase CdS are investigated from XRD. UV-vis and photoluminescence studies
expose that the nanomaterials loaded with different amounts of CdS on TiO, extend the absorption wavelength region from
ultraviolet to visible. The photovoltaic performances of pure and CdS-added TiO, nanoparticle have studied by current-voltage
measurement and impedance spectral response. We have achieved the highest solar conversion efficiency of 2.89% with the aid
of the CdS-sensitized TiO, photoanode. CdS-sensitized TiO, photoanode shows good stability as inferred from transient pho-
tocurrent and photovoltage measurements. Overall investigation describes that the inclusion of CdS into the TiO, photoanodes

gradually increase efficiency and stability.

Keywords TiO- - Nanoparticles - CdS sensitizer - Solid-state electrolyte - Impedance spectra

Introduction

Nowadays, nanomaterials and its various forms of nanostruc-
tures have attracted great attention as fundamental building
blocks for the development of next-generation solar energy
devices and those have high performance with novel function-
alities such as flexibility and mobility [1]. The solar conver-
sion efficiency of wide bandgap semiconductors is not enough
to satisfy social needs since only 3% of solar light lies in the
ultraviolet range. Many research groups have made

b4 S. S. Kanmani
sskanmani @gmail.com

4 N. Rajamanickam
nrajamku@gmail.com

' Department of Physics, Dr. N.G.P. Ats and Science College,
Coimbatore, Tamil Nadu 641048, India

arch Centre for Magnetic and Sy Materials, National
Institute for Materials Science (NIMS), Sengen,
Tsukuba, Ibaraki 305-0047, Japan

* Dey of Physics, Gandhij Rural Institute,
Gandhigram, Tamil Nadu 624302, India

considerable efforts to extend the solar conversion response
up to visible region from UV by using organic dyes and nar-
row bandgap semiconductors as a sensitizer.

Already different types of dye-sensitized solar cells
(DSSC) have been worked out by employing various forms
of photoanodes like TiO» and ZnO nanostructures, making a
composite of TiO, with ZnO and doping with different peri-
odic elements like Ti, Sn, Mg, Zn, and also with various dyes
(Ru N719, N3, eosin yellowish (EY), etc.) [2]. Along with
new features and progress remarks made for last few decades
in the area of DSSC and bulk heterojunction polymer solar
cell using organic chromophores like dyes and polymers, re-
spectively, called semiconductor-sensitized solar cells (SSSC)
have attracted greater attention due to its superior visible light
harvesting efficiency [3]. The solar conversion efficiency of
SSSC is low as ~ 3% when compared with ruthenium dye-
sensitized TiO,-based DSSC (12%) [4]. A quite different ap-
proach is required for making a metal oxide semiconductor
(MOS) matrix with quantum dot (QD) deposition, since the
size of QD is higher than dye molecules [5]. Hence, the good
coupling and favorable band alignment between MOS (TiO,)
and semiconductor sensitizer (CdS) for efficient charge sepa-
ration are the key requirement factors for further improving
the cell performance [6].

@ Springer
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Molecular Insights on the Dihydrogen Bond Properties of
Metal Borohydride Complexes upon Ammoniation
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Abstract

The dihydrogen bond (DHB) that exists between BH---HN containing systems is known for the
improved thermodynamic properties of complex hydrides. This study explores the stability and
electronic properties of dihydrogen bonds (H®~+:H%*) that exist between the protic hydrogen, H%* in
NHz and hydridic hydrogen, H®~ of BH, in AMgB«=MB and AMgB+--AMB complexes (where M = Li, Na,
K, Mg and Zn; and A = Amino group) using second order Moller-Plesset perturbation theory (MP2).
The effect of metals and ammoniation in varying the nature of the DHBE was revealed in quantum
theory of atoms in molecule (QTAIM) analysis with the identification of non-covalent interactions. The

calculated values of interaction energies were correlated well with the topological results. Furthermore,
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Secure and Efficient Fire-fly Data Routing Algorithm for
Wireless Sensor Networks in IoT Monitoring Systems
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Abstract. In the Electromics world the sensor is used in ToT applicadens. The sensed data nesd
to be tansfer to the appropmate devices as imput for fmther processing. Clustering wsed to
eroup the sensers which could form cluster and select the nedes head fom the cluster. The
head of each cluster receives the forwarded data through the cluster member and pass oo to
nearest permanent fived stadon.  Identifying clhuster head and shortest route identification is a
major challenze. Thiz paper proposed a novelry oo hybrid decizion making alporithm with
firefly routing alzorithm (HOMFEA) for Cluster Head selection. Thds research work focusing
of three main critenia which could save the energy and extend the life activation of the node,
through the usaze of energy, amount of nodes adjacent and emerzy consumption from
permansnt fixed station. To agerezate the dat in oprimized manner and to transfer the dam
efficient manner Fire Fly routing alparthm was wsed. Siomlation resulfts show that proposed
alzorthm HDOMFFA petwork in bomogeneons environment is efectve and prolonging the Life
time of the node by 25%.

1. Introduction

IoT is a nerworks which connects the object together. In wrban arezs for promoting new developmants
and fonctons IoT related applications were developed as it is technological revoludon which connects
the real world of physical devices m which wireless sensor plays a vital role to commumicate and
response according to the needs of the applications [1][12]. Sensor are very small and consumes very
low-power. Inorder to wansfer the data quickly the cluster head was needed which could decreases the
utilizing of energy will be less and effective [2][14]. The active time of the sensor node will be more
when the node ufilized in the short network or by the non-hazardons areas. Feplacing the battery of
sensor in hazardous areas was very difficult. During sensor nodes in active stage at each moment there
will be deplation of energy. Activating the data in the sensor and paszsing the data towards base station
will consume more energy, Failure of single sensor nodes destruct whole networks [15]. As the
Network lifetime depends on each nods design the network in such 3 manner that energy should be
efficiently used by the network. Huge smount of nodes and permanent fized station [17] will form
wirelesz sensor networks. More ensrgy will be consumed when there was a conuounication berween
the sensor nodes every time with their neighbouring nodes.

The data sensed by the sensor of different applicadon such room temperatre monitoring system in
intensive care umit called source networks and the base smtion called as the sink nodes. A sensor
networks niilizes the mited enerey supply in conventional sensor nesworks. Enersy consumpiion will
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Thermally radiative flow of a viscoelastic nanofluid with
Newtonian heating

B roF ¥ [3) Abstract & Keywords 9, Tools « share

Abstract

This research paper studies the impact of thermally radiative 3D viscoelastic nanofluid flow upon a stretchy paper with
Newtonian heating. Appropriate similarity variables are used to remodel the governing non-linear PDEs to ODEs and they are
analytically solved by adopting the homotopy analysis method (HAM). The disparity of fluid velocities, temperature,
nanoparticle volume fraction, skin friction coefficients and local Nusselt number of various parameters is pointed out. It is
noticed that, enhancing the Newtonian heating parameter increases the fluid temperature. Also found that the nanoparticle
volume fraction enlarges with growing the thermophoresis parameter.
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Enhancement of Corrosive-Resistant Behavior of Zn and Mg Metal
Plates Using Biosynthesized Nickel Oxide Nanoparticles
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Abstract
In this work. mckel adide manoparticles (NIO NPs) were synthesized using ultrasonic wave-assssted green synthesis route
with Delonix elata leaf extract as o reducing and capping agent. The phase strisctere, crystallisity, thermal asd physical
bality, surface morphology, and surface ares of the produced NiO NPy were investigated usiag Xoray diffraction, ficld-
cunnu- swanning electron microscopy high-resolation transmission clectron microscopy, thermogravimetric/differential
thermal analysis, and Brunsver-Emmett-Teller analysia. The surface properties such as roughsess asd hardness of NiO
NP-coated plates were determined using stomic force microscopy and nanomdenstation techniques. The electrochemical cor-
rosion behavior of NiO NPs was studied in the presence of an aqueous electrolyte medmm, that is. 3. 5% NaCl, 6 M KOH.
I MHCL and | M H SO, The Tafel plot showed that the corrosive nature of Zn and Mg plates significantly decreases when
the plates were costed with the prepared high surface area and mesoporous NiO NPs under all electrolytes. especially in
acidic mediam, that is, | MH SO,

Keywords Goeen synthesis - NiO NPs - Nasolndentation - Linear sweep voltammetry - Tafel plot - Anticorrosive behavioe

1 Introduction

Corrosion s one of the essential research regrons that have
been attracting the attention of researchers for over 10 years.
Loag-term durability of commercial product applications
stach as pigments, heat exchangers, and boiler tubes maialy
depends on the rate of cormosson of the mutertals [ 1, 2. Cor-
rosson s the retrogression of the metals due to their response
10 & corrosive element in their surroundings, inchading oxy-
D of Physics. G Arts College, gen, carbon dioxide. chlorine. and fluorine |3-5). Corrosion
Udbagamsautan. Taml Nack 6210012, s of metals has extreme fiscal effects and is an enomoes prob-
Ceetre for Nensoence asd Techaology, KS Rasgasaay lem 2l over the world. Vanous strategies have been ssed o
College of Teckaology, Teuchengode, Tl Nadu 637 215, protect metals from corrosion.
i Zinc (Zm). nagnesium (Mg, and their allovs have been

=L A Balanurugan
bala wr® grail com
© YA Syed Khabr
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KEYWORDS Abstract  [prgenetic mechantems play an Important part = the regulation of gene exprestion
Age-related macular mdmu”ummmmmwmwmtmumm They
degeneration (AMDY: have recesed extensve attention i bridging the gap b es and
Disbetic Retinopathy dunease development via thetr influence on gene expression. DNA methytation i the earbest
(DRY. ducovered epigenetic ateration. i thin review, we try to examine the role of DNA methylation
Lpgenetcs, and histome madification i Age related macular degeneration (AMD) and Duabetic Retincpathy
Gene expression (DR}, tts vascular comgications and recent progress. Given the complex nature of AMD and DR,
it s ocucsd to snprove therapeutics which will greatly enhance the quality of life and reduce
the burdem for milliom of patients laving with these potentially blnding conditions
Copyrght & 2020, Chongming Modical University, Production sad hosting by Elsevier B.Y. Thas s
an open access articke under the CC BY-NC-ND bcense $vip: | creativecommens. org/ loeeses/
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Computation of eccentricity associated topological descriptors

through Python for comb tree
S Manimekalai', U Mary’
Department of Mathematucs,
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Abstract. Topological mansiestation of a graph G s 2 sumencal valoe whech reveals it's
wpological peoperties. The eccentrieny of one ande 3 € V (Grfat is aife)), is the grestes
distnnce hetween u and alw sy other veriex of G The degree of 2 Is this paper, we e wang
Pyon program to cospate ecomtricity related Topological indices fix Comb tree with any
number of vertices, reltion between descriplons sad the bounds fir ndices also
Keywards: Comb voe occantrkily. Pydon. sopobopical isder.

1. Introduction

An chemucal compound's molecular structure can be represensed by 3 paph m whech we represent
moms of molocule as versex of that waph and bonds between atoms as edges of the graph. Th type
of praph & called mokecular graph or chemical graph In Recent days inter discipline rescarch s has
hgh mpact, epecally matheratical chermstry s hughly influcsomg m dug swsufocturng,
mediceal chermstry aad bio chemmtry oic

We present bounds and comparson of vaneus grestest distance based mdex of  wadely used
chemucal structures which often appear m muthematical chemistry

Usmg Python we can compute all fopological deserplors m mimmum ravage of 2 resowces
Python s dysamic laaguage Now a days python o highly influencing language m all fickds

Readers who ase having sgnificance can test out the peogram in the net repl

htps:repl it/ Masimekalal Total- Eccentricity-index

Vanous indces was mtrnduced m vanous peninds of tme for s graph A |

Eccennic comertivity descriptor [4.3.9,10], 4A)= 3 d(vhelv)

-

- . -
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Phoatocatalytic degradation of Bisphenol-A in water under sunlight | # |
irradiation over ZnO nanoparticles fabricated by Ethiopian cactus
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Free radical scavenging activity of developed herbal
formulation
Sardoada Subrnmant®, Konnibosparamesnart Nachimutbe
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NAAC
3"d Cycle

MoU’s Details

Activity on MoU

Supportive Documents

Link
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National Digital Library of | Reading Related Events
1 | India (NDLI) Club Team, | PDF]
1T Kharagbur. L"
Tourism and Hospitality | Diploma Course
2 | skill Council (THSC), GLEB
New Delhi '
New Technology Mobile Tralr_ung on Mobile [ N
3 Service and Training Service GEB
Institute, Coimbatore. ,'—
. Foundation Coaching [y N
4 EEDA{)A International, Classes for CMA & [ PDF]
oimbatore. CSEET Foundation classes l—"-
i BEST Academy, ggsl:s:ndatlon Coaching 5\
Coimbatore. [_l,_
National Council of Skill Enhancement
5 Vocational and Training Programme [ N
Research(NCVRT), New GLEB
Delhi $-
: : ifi [
, Epic Coating Academy Certificate Course =
(ECA), Coimbatore. [_l,_
g No Disposal, Waste Value Waste Management [ PDF ]
Chain, Coimbatore. l_',_
AOSTA Software Apprenticeship/Internship [ N
9 Technologies India Embedded Degree GEB
Limited, Coimbatore. Programme "‘
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https://drngpasc.ac.in/pdf/naac/criterion_3/3.7.2/MoUs/2020-21/1_New%20Technology%20Mobile%20Services_Training.pdf
https://drngpasc.ac.in/pdf/naac/criterion_3/3.7.2/MoUs/2020-21/2_LEDAA%20International.pdf
https://drngpasc.ac.in/pdf/naac/criterion_3/3.7.2/MoUs/2020-21/3_BEST_Academy.pdf
https://drngpasc.ac.in/pdf/naac/criterion_3/3.7.2/MoUs/2020-21/19_NCVRT%202021.pdf
https://drngpasc.ac.in/pdf/naac/criterion_3/3.7.2/MoUs/2020-21/4_Epic_Coating_Academy(ECA).pdf
https://drngpasc.ac.in/pdf/naac/criterion_3/3.7.2/MoUs/2020-21/5_No_Disposal%20Waste%20Value%20Chain.pdf
https://drngpasc.ac.in/pdf/naac/criterion_3/3.7.2/MoUs/2020-21/6_AOSTA%20Software%20Technologies%20India%20Ltd.pdf
https://drngpasc.ac.in/pdf/naac/criterion_3/3.7.2/MoUs/2020-21/20_NDLI.pdf
https://drngpasc.ac.in/pdf/naac/criterion_3/3.7.2/MoUs/2020-21/additional/16_THSC%20-%20NSDC.pdf

NAAC
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(An Autonomous Institution, Affiliated to Bharathiar University, Coimbatore)
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Health Insurance [
10 Sky Axis Learning [ PDF)
Solution, Bangalore. L‘_
HR Data Analytics IEEI h
11 | Info Analytics, Puduchery. Ll
Cheminformatics [ N
12 Accent Techno Soft, [ PDF ]
Coimbatore. Ly-
System Adminstration [y N
13 Winways Solution, 4 [ PDF]
Madurai. L,‘_
Web App Development [
14 Nxtlogic Software PP P [ PDF]
Solutions, Coimbatore. l_‘_
. . Data Visualization and Big [ N
15 Phc_)enlx IT Consulting, Data Analytics [ PDF]
Coimbatore. Ly-
Content Writin [ N
16 Dainey Education, d [ PDF ]
Coimbatore. L‘_
Marketing and Sellin [ N
17 Energetic Byz Plus, SKills g g [ PDF |
Coimbatore. L‘_
Outcome based Trainings,
Assessments and
18 BFSI Sector Skill Council | Certification on [ PDF)
of India, Mumbai. Qualification Packs(QP) l_',
and National Occupational
Standards(NOS)
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https://drngpasc.ac.in/pdf/naac/criterion_3/3.7.2/MoUs/2020-21/10_Sky%20Axis%20learning%20Solutions.pdf
https://drngpasc.ac.in/pdf/naac/criterion_3/3.7.2/MoUs/2020-21/11_Info%20Analytics.pdf
https://drngpasc.ac.in/pdf/naac/criterion_3/3.7.2/MoUs/2020-21/12_Acent%20Techno.pdf
https://drngpasc.ac.in/pdf/naac/criterion_3/3.7.2/MoUs/2020-21/13_winways.pdf
https://drngpasc.ac.in/pdf/naac/criterion_3/3.7.2/MoUs/2020-21/14_Nxtlogic.pdf
https://drngpasc.ac.in/pdf/naac/criterion_3/3.7.2/MoUs/2020-21/15_Phoenix%20IT.pdf
https://drngpasc.ac.in/pdf/naac/criterion_3/3.7.2/MoUs/2020-21/16_Dainy%20Solutions.pdf
https://drngpasc.ac.in/pdf/naac/criterion_3/3.7.2/MoUs/2020-21/17_Energitic%20Byz%20Plus.pdf
https://drngpasc.ac.in/pdf/naac/criterion_3/3.7.2/MoUs/2020-21/7_BFSI%20Sector%20Skill%20Council%20of%20India.pdf

NAAC
Dr. N.G.P. ARTS AND SCIENCE COLLEGE 39 Cycle
(An Autonomous Institution, Affiliated to Bharathiar University, Coimbatore)
Approved by Government of Tami'l Nadu anq Accredited by NAAC.With ‘A Gra.lde (2™ Cycle) Criterion VI
Dr. N.G.P. — Kalapatti Road, Coimbatore-641048, Tamil Nadu, India
Web: www.drngpasc.ac.in [Email: info@drngpasc.ac.in | Phone: +91-422-2369100 Metric 6.5.3
Accent Techno Soft, Python_W|th Data &h
19 . Analytics
Coimbatore. L‘_
20 | ICT Academy, Chennai. Entrepreneurship Cluster 5‘
Development Program l_’,_
Veljio Tailoring and Aari Embroidery &
21 | Embroidery Training GLEE
Center, Coimbatore. ““
Hackup Technologies Ethical Hacking & Cyber &
22 | Private Limited, Security GLEE
Coimbatore. l—
GST with E-filing [ N
23 | SRIKARA, Coimbatore. GL?;
24 Park Global Tech, Dot NET &h
Coimbatore. L,‘_
Board of Apprenticeship Internship/Apprenticeship T W
25 | Training (BOAT), ?_EE
Chennai-13. “‘
. [
26 ggivr:l-):\(t:grz&[) PvtLtd, Mobile App development GLai_
Workshop, Internship
Twirltact Technology Training and Faculty
27 | Solutions Private Limited, | Development Program, GEB
Coimbatore Lab Set up and Skill "
Development Centre
Annamalai Capital Training on Finance and [ PDF)
28 | Services Private Limited, Capital market l_ ‘
Coimbatore.
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https://drngpasc.ac.in/pdf/naac/criterion_3/3.7.2/MoUs/2020-21/19_Acent%20Tehno%20soft.pdf
https://drngpasc.ac.in/pdf/naac/criterion_3/3.7.2/MoUs/2020-21/8_ICT%20Academy.pdf
https://drngpasc.ac.in/pdf/naac/criterion_3/3.7.2/MoUs/2020-21/21_Veljio%20Tailoring.pdf
https://drngpasc.ac.in/pdf/naac/criterion_3/3.7.2/MoUs/2020-21/22_Hackup%20Technologies.pdf
https://drngpasc.ac.in/pdf/naac/criterion_3/3.7.2/MoUs/2020-21/23_Srikara.pdf
https://drngpasc.ac.in/pdf/naac/criterion_3/3.7.2/MoUs/2020-21/24_PARK%20GLOBAL.pdf
https://drngpasc.ac.in/pdf/naac/criterion_3/3.7.2/MoUs/2020-21/additional/17_BOAT%20.pdf
https://drngpasc.ac.in/pdf/naac/criterion_3/3.7.2/MoUs/2020-21/26_NoviTech.pdf
https://drngpasc.ac.in/pdf/naac/criterion_3/3.7.2/MoUs/2020-21/11_Twirltact%20Technology%20Solutions%20Private%20Ltd.pdf
https://drngpasc.ac.in/pdf/naac/criterion_3/3.7.2/MoUs/2020-21/12_Annamalai%20Capital%20Services%20Private%20Ltd.pdf

NAAC
Dr. N.G.P. ARTS AND SCIENCE COLLEGE 3rd Cycle
(An Autonomous Institution, Affiliated to Bharathiar University, Coimbatore)
Approved by Government of Tamil Nadu and Accredited by NAAC with 'A' Grade (2™ Cycle) . .
Dr. N.G.P. — Kalapatti Road, Coimbatore-641048, Tamil Nadu, India Criterion VI
Web: www.drngpasc.ac.in [Email: info@drngpasc.ac.in | Phone: +91-422-2369100 Metric 6.5.3
. . Free Online Courses [ N
Winways Informatics . [ PDF ]
29 Private Ltd. Madurai (Hands-on curriculum for L
' Academic Programmes) ““
30 Explore Academy, Education and Training for [ PDF]
Coimbatore. Competitive Examinations l_’,_
MSME (Ministry of Micro,
Small and Medium Industry oriented Skill
31 | Enterprises) Technology Development Certificate GEB
Development Centre, Program "
Chennai.
Gateway Software -
32 . y . Training and Development LFoF)
Solution, Coimbatore. l_‘_
. Skill based organic [
Ferns Charitable Trust, . org [ PDF]
33 Coimbatore farming training and L
' Education $-
34 AOSTA Software S:<|II Development & IEBI b
Technologies, Coimbatore. Placement l_',_
Page 46 of 46
Dr. NGPASC

COIMBATORE | INDIA



https://drngpasc.ac.in/pdf/naac/criterion_3/3.7.2/MoUs/2020-21/21_Red%20Hat.pdf
https://drngpasc.ac.in/pdf/naac/criterion_3/3.7.2/MoUs/2020-21/9_Explore%20Academy.pdf
https://drngpasc.ac.in/pdf/naac/criterion_3/3.7.2/MoUs/2020-21/13_MSME.pdf
https://drngpasc.ac.in/pdf/naac/criterion_3/3.7.2/MoUs/2020-21/14_Gateway%20Software%20Solution.pdf
https://drngpasc.ac.in/pdf/naac/criterion_3/3.7.2/MoUs/2020-21/10_Ferns%20Charitable%20Trust.pdf
https://drngpasc.ac.in/pdf/naac/criterion_3/3.7.2/MoUs/2020-21/15_AOSTA%20Software%20Technologies.pdf

