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Abstract

Sodium doped zirconia impregnated SBA-15 has been prepared without using hydrothermal
treatment trailing the wet impregnation route. The prepared catalyst has been characterized
by employing various techniques viz., BET for surface area analysis, SEM for morphological
study, XPS for element oxidation state determination. It was found that catalyst seized both
acidic and basic sites therefore, successfully employed for one-pot or concurrent
esterification and transesterification of virgin cottonseed oil and high FFA containing
vegetable oils. Under optimum reaction conditions of catalyst concentration of 10 wt% with
respect to weight of oil, MeOH/oil molar ratio of 30:1 and at 65 °C reaction temperature, the
catalyst could confer > 98 % fatty acid methyl ester yield within 3 h of reaction duration.
Regeneration study advocated that the catalyst may well be recycled for 5 successive cycles
without any significant trouncing of activity and even yielded 86% fatty acid methyl esters
during 6™ cycle.

Keywords:  Heterogeneous catalysts, mesoporous, basicity, acidity, transesterification,
thermodynamic parameters
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ABSTRACT

A bipolar plate (BP) is an essential and multifunctional component of the all-vanadium redox flow battery
(VRFB). BP facilitates several functions in the VRFB such as it connects each cell electrically, separates each cell
chemically, provides support to the stack, and provides electrolyte distribution in the porous electrode through
the flow field on it, which are quite similar to the functions of fuel cell BP. However, unlike fuel cells, a BP in the
VRFB encounters a highly acidic environment (~2.5 M H2SO4) and varying voltage conditions, which seriously
restrict the choice of materials selection. Metals become the most unsuitable candidate as BP in the VRFB due to
the highly corrosive media. Furthermore, since the conventional VRFB uses a 3D porous electrode, the flow fields
on BP play a very crucial role in electrolyte distribution on the electrode surface. In this review, the BP materials
and the flow field of various designs are discussed in a holistic manner. As a main part of the review, various
types of BP materials (metal-based, graphite-based, and carbon/polymer composite-based) and their processing
methods are described in detail. The novel properties of BP materials are characterized by both physical and
electrochemical processes. The challenges associated with BP materials such as corrosion, interfacial contact
resistance, swelling, and electrolyte leakage are included. Further, the effect of different flow field designs on
pressure drop, pumping losses, power-based efficiency, and overpotential of the VRFB at different flow rates and
compression ratios are discussed and compared with the properties of the VRFB without flow field. To date, there
is no review paper available on BP and flow field design in the VRFB system. Hence, this paper reviews and
discusses the progress and challenges in BP and flow field designs for the VRFB system.

1. Introduction

of these valance states (VO5"/ VO?* redox couple (catholyte) and V3*/
VZfredox couple (anolyte)) to store energy electrochemically [7-9].

Renewable energy utilization has received huge attention due to its
negligible contribution to greenhouse gas emissions that causes global
climate change. However, the intermittent and unpredictable behavior
of renewable energy sources leads to an unstable power supply that
deteriorates the reliability of the distribution network [1,2]. Therefore,
the development of an efficient and reliable energy storage system
(EES), which can store electrical energy produced from renewable
sources and supply it when needed, is vital [3,4]. Among various EESs,
the all-vanadium redox flow battery (VRFB) is one of the most popular
energy storage technology for grid-scale applications due to its attrac-
tive features, such as decoupled energy and power, long cycle life, easy
scalability, good recyclability, and zero cross-contamination of active
species [5,6] The transition element vanadium exhibits four oxidation
states (VO,t, VO?T, V3 and V?7) in nature and a VRFB utilizes all four
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During the charging of the VRFB, VO?* oxidizes to VO, in the catholyte
and V3*reduces to V27 in the anolyte, whereas the discharging follows
the opposite redox reactions. The electrochemical redox reactions that
occurred in the VRFB can be described with the help of the following
Egs. (1)-(3). [10,11].

Catholyte:
charging
VO*' +H,0 =  VOj +2H" +e (E°=1.0V vsSHE) (@))
discharging
Anolyte:
charging
V¥ +em =  V¥(E°= —0.25VvsSHE) 2
discharging
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Research Article

Abstract

A detailed study was described on the oxidation of benzyl alcohol over MCM-41 supported
gold nanocatalysts. Two types of preparation methods, namely, incipient wetness (IWT) and
homogeneous deposition precipitation (HDP) methods were adopted to synthesize 1 wt%
AUu/MCM-41 nanocatalysts. The samples were characterized by analytical techniques such as
X-ray diffraction (XRD), adsorption measurements, electron microscopy (TEM and XPS) to
understand some of their surface properties. The nanocatalysts were tested for the gas phase
reaction of oxidafion of benzyl alcohol to benzaldehyde in a fixed-bed glass reactor at
atmospheric pressure. The aim was mainly to compare the characteristics difference observed
in terms of surface properties, oxidation activity, benzaldehyde selectivity and stability between
the two types of Au/MCM-41 nanocatalysts originated from IWT and HDP methods. Among the
catalysts tested, HDP based Au/MCM-41 showed better catalytic performance for the title
reaction.

Keywords: Nanoparticles, MCM-41, benzyl alcohol, fixed bed reactor, oxidation

1. Introduction

Catalytic oxidation of benzyl alcohol is industrially important to produce a large amount of
benzaldehyde. The process is environmentally friendly and low-cost production. Benzaldehyde
is largely used in the pharmaceutical, cosmetics, and flavoring industries [1]. In a commercial
run, molecular oxygen or air is used as an oxidant since the by-product formed is water [2].

3 1 Published by Scientific Research Initiative, 3112 Jarvis Ave, Warren, MI 48091, USA
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A series of Ni loaded Zn/CaO mixed oxides were prepared by wet impregnation process and their catalytic
activities were investigated for transesterification of triglyceride. The physico-chemical properties of the
catalysts were characterized by powder XRD, SEM, TEM, FT-NMR and temperature programmed desorp-
tion (TPD) studies. The prepared catalyst was successfully employed for the transesterification of waste
cottonseed oil (WCO) having 4.4 wt¥% of free fatty acid contents. The catalytic amount of 5 wt% Ni/Zn/CaO
catalyst (with respect to WCO), shown higher conversion (~98%) of biodiesel compared to other wt% of

Keywords: catalysts. The catalyst was recovered from the reaction mixture by simple filtration and reused for three
Heterogeneous catalyst :
Biodiesel consecutive runs.

Transesterification
Triglyceride oil
Renewable fuel
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1. Introduction

The robust population as well as industrial growth, has
increased the demand of fossil fuels to significant extent in recent
past. However, fossil fuel resources are limited, nonrenewable and
bound to deplete, and hence, there is require to replace the fossil
fuel with renewable resources. In this context biodiesel, defined
as a mixture of FAME (Fatty Acid Methyl Esters), could be
employed as an inexhaustible alternate to the fossil based diesel
fuel [1]. Biodiesel, at industrial scale, is primarily produced via
alkali catalyzed triglycerides by transesterification (vegetable or
animal fats) with methanol. The choice of homogeneous catalyst
for transesterification primarily depends on the feedstock quality
which in turn depends upon the quantity of free fatty acids (FFA)
present in it. Alkali catalyzed (NaOH, KOH, KOCH3, etc.) process
is preferred for the vegetable oils (VOs) having low FFA content
(<1 wt%) while for the VOs having high FFA content (>1 wt%), acid
catalyzed (HCl, H,SO,4, sulfonic acid etc.) transesterification is
found suitable [2,3]. Removal of the catalyst after reaction, non-
reusability, and reactor corrosion are the majors issues related
with the use of homogeneous catalysts. With an aim to overcome

* Corresponding author.
E-mail address: amjadali@thapar.edu (A. Ali).

https://doi.org/10.1016/j.matpr.2020.03.215
2214-7853/© 2019 Elsevier Ltd. All rights reserved.

the difficulties accompanying with homogeneous catalysts, in
recent past, researchers used heterogeneous catalyst for triglyc-
eride transesterification [4-8]. Heterogeneous catalysts have
numerous benefits over its homogeneous counterpart such as they
can be easily recovered from the reaction mixture for further reuse,
and lead to the formation of non-contaminated product to avoid
the cumbersome product washing step [9-14]. CaO is one of the
widely reported heterogeneous catalysts for biodiesel synthesis
due to its non-hazardous, readily accessible and lesser price [15].
A variety of CaO based heterogeneous catalysts have been specified
in literature for the triglyceride transesterification reaction includ-
ing Ca0-CeO, [16,17] and Ca0-La,03 [18], nano-magnetic KF/CaO-
Fe304 [19]

In literature, previously [20,21], the effect of various individ-
ual metal ions, viz.,, Mn(Il), Fe(Il), Co(Il), Ni(Il), Cu(Il), Zn(Il) and
Cd(II), on CaO transesterification activity has been described.
The study suggested that presence of Zn(Il) was found to
enhance the CaO activity to the maximum extent followed by
Ni(Il). While other transition metal viz, Mn(II), Fe(Il), Co(Il), Cu
(II) and Cd(II) were not found to enhance the activity of CaO
to any significant extent. On the other hand the simultaneous
effect of two or more transition metal ions on CaO has not been
frequently reported. Thus in present study the mutual effect of
Zn(Ill) and Ni(Il) on the transesterification activity of CaO has
been investigated.

Selection and peer-review under responsibility of the scientific committee of the National Conference on Advanced Functional Materials 2019.



RESEARCH ARTICLE
THE EMERGENCE OF CARBON NANO-ONIONS AS ELECTRODE

MATERIAL IN PHOTOVOLTAIC CELLS

Ashish Kumar! and Venkataraman Vishwanathan?
"Department of Chemistry, Hemawati Nandan Bahuguna Government Post Graduate College, Khatima —
261308, Uttarakhand, India
’Department of Applied Science, Faculty of Engineering and Technology, Botho University, Gaborone,

Botswana.
Received- 11 Jan 2021, Revised- 20 Jan 2021, Accepted- 25 Jan 2021, Published- 1 April 2021

ABSTRACT

In this presentation, the synthesis of a new carbon nanostructured material known as carbon nano-
onions (CNOs) is described along with its application in a type of photovoltaic cell. The synthesis of CNOs
is conventionally carried out by two methods, namely, catalytic chemical vapour deposition (CCVD) and
flame pyrolysis (FP). In CCVD method, hydrocarbon such as acetylene (C2H2) or ethylene (C2H4) is used
as a carbon source over an iron-based catalyst. However, in FP method, oil is used as a carbon source in
absence of a metal catalyst. The CNOs are characterised by different analytical methods such as X-ray
diffraction (XRD), Transmission electron microscopy (TEM), Fourier transform infrared (FTIR)
spectroscopy, Thermogravimetric analysis (TGA) and Ultra-Violet visible (UV-vis) spectroscopy to
understand their structural and textural properties. As synthesised CNOs are quasi-spherical in shape with
diameters less than 100 nm. The pristine CNOs can also be functionalised with hetero atoms to make it
stronger and stable. Both doped and undoped CNOs are tested as counter electrode in photovoltaic cells.
These nanostructured carbon materials exhibit good electrical properties and long-term stability. Thus CNOs
can be suitably integrated with the energy converting devices in future to make it more cost effective and
affordable.
Keywords: - Carbon nano-onions, nanomaterial, catalysts, photovoltaic cells, energy producer.

1. Introduction transparency and flexibility. However, the use of flat

In the field of alternative renewable energy sources, electrodes and liquid electrolyte for dye sensitization

solar energy is one of the possible solutions to the
electrical energy crisis. It could be considered as an
independent power producer (IPPs) in near future.
The demand to increase the electrical energy has
opened up new avenues to design and develop smart
materials in the field of nanoscience and
nanotechnology.

The transformation of sun’s radiant energy directly
into electrical energy by dye sensitised solar cells
(DSSCs) have been studied by many Researchers.
These cells are built at low cost and shows good
photo efficiency. These cells will have both

*Corresponding Author.

of semiconductors face intrinsic problems. Some of
these challenges can be addressed by incorporating
carbon nanomaterials while fabricating DSSCs.

Carbon nanomaterials (CNMs) play a prominent role
since the discovery of the C60 fullerene. After
fullerene, carbon nanotubes (CNTs) and graphene
have shown research interest due to their peculiar
structures and properties [1-3]. Before all this, a
unique allotropic form of carbon, known as carbon
nano-onions (CNOs) were discovered. However,
they were overshadowed by the advent of CNMs.
Carbon nano-onions are made up of multi-layered

Email address: venkataraman.vishwanathan@bothouniversity.ac.bw (Venkataraman Vishwanathan).
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ABSTRACT ARTICLE HISTORY

In the present investigation, influence of the chemical reaction, mag- ~ Recelved 12 April 2021
netic fleld and slip on micropolar fluid flow via a porous wedge Inthe  Accepted 28 September 2021
existence of Hall and on-slip are examined. The pertinenthighlynon-  ysyworos

linear PDEs are changed into an arrangement of non-linear coupled  chemical reaction; Hall and
ODEs by utilizing simllarity transformation. The equations were cal- jon-slip; KBM; magnetic field;
culated using the ‘Keller Box Method’ (KBM). The numerical data for  suction/injection
skin-friction coefflcients, Nusselt number, Sherwood number, veloc-

ities, thermal and concentration fields are portrayed by graphs for

varlous existing parameters and analyzed in detail. The heat transfer

characteristics of working magnetic fluld escalated with accelera-

tion in slip and power-law parameters. Moreover, the mass transfer

function escalated with material and chemical reaction parameters.

Nomenclature
a constant
C concentration
C heat capacity (J/m>K)
Bo strength of magnetic field
Ec Eckert number
Fw suction/injection parameter.
H heat source/sink parameter -
/ inertial parameter
J reference length (m)
K micropolar or material parameter
M magnetic field parameter
m Falkner-Skan parameter Q(aé\

3 pM(/)

My mass flux ; ) )\
N component of microrotation (rad/s)

CONTACT Alok Kumar Pandey 9 alokkumarpandey@geu.ac.in N
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Melting heat transfer assessment L;,-?A
on magnetic nanofluid flow past a porous
stretching cylinder

Khilap Singh', Alok Kumar Pandey? ® and Manoj Kumar'

:r‘:arlr::g::g:;c;mailcom; Abstract W
?g?;ﬁ::gf\’;@"ahm"m The assessment of melting heat transfer and non-uniform heat source on magnetic

of Mathematics, Graphic Era Cu-H,0 nanofluid flow through a porous cylinder was studied. The transformed dif-
Deemned To be University, ferential equations describing the motion of Cu-H,0 fluid together with pertinent
m‘;“m’:ﬁﬂmm boundary conditions were handled numerically with the assistance of Keller box

Full st of author information method. The ranges of volume fraction of copper particles were taken as 0-25%. The
I:r:‘mlable at the end of the impacts of various governing parameters on the physical measures such as Nusselt

number, surface drag force, temperature and velocity were analyzed by represent-

ing through graphs and tables. It was noted that the flow was influenced accordingly
with the governing parameters. The outcomes showed that the rate of heat exchange
improved with elevated Reynolds number, space and temperature-dependent internal

heat source and melting parameters, The comparison of our data in relation to those of
previous works has been shown.

Keywords: Keller box method, Melting heat transfer, Nanofluid, Non-uniform heat
L source, Porous medium

Highlights

» Assessment of melting heat transfer and non-uniform heat source on magnetic Cu-
H,0 nanofluid flow through a porous cylinder was studied.

+ The governing equations are solved by KBM (Keller box method).

+ A good agreement was created with the experimental results.

+ With increase in porous parameter values, the heat transfer rate declined near the
surface.

« The coefficient of surface drag force depreciated with enhancing melting parameter
values.

» ©The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 Intemational L icense, which permits
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A series of activated carbon (AC) supported Au nanocatalysts with different loadings of Au
were prepared by using the homogeneous deposition—precipitation (HDP) method. The samples
were characterised with myriad techniques such as X-ray diffraction (XRD), CO-chemisorption,
N, adsorption—desorption measurements, transmission electron microscopy (TEM), inductively
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coupled plasma-optical emission spectrometer (ICP-OES) and X-ray photoelectron spectros-
copy (XPS) to understand the structural and textural properties in detail. The catalysts were
tested for the vapour phase oxidation of glycerol to glyceric acid under base-free medium in an
aerobic condition at normal atmospheric pressure. The Au/AC nanocatalysts with smaller size
Au particles (<6nm) showed higher glycerol conversion and selectivity for glyceric acid, and
also a longer catalyst life. While the larger Au particles (>10nm) showed less activity and
selectivity. Among all the nanocatalysts tested, the 1.0 wt.% Au/AC sample having smaller
particle size of Au showed the best catalytic performance in terms of glycerol conversion and
glyceric acid selectivity. These results suggest that the oxidation activities of Au/AC nanoca-
talysts are strongly influenced by the size of Au nanoparticle, nature of the support material and

through a metal-support interaction.

Keywords: Gold nanoparticles; activated carbon; heterogeneous catalysis; oxidation; glycerol.

1. Introduction

Glycerol is a chemical compound widely derived
from bio-sustainable resources. The chemical pro-
ducts produced after glycerol conversion has large
applications in industrial products.!> The three
hydroxyl groups associated with glycerol molecule
give rise to a variety of products. By controlling the
reaction parameters, one could selectively oxidise,
either the primary or secondary hydroxyl groups of
glycerol into different end products. Among them,
glyceric acid is the most useful in pharmaceutical
industries.” Currently, these products are being
produced commercially through different processes
which are significantly costly and pollute the envi-
ronment.? Hence, an ecofriendly method with sus-
tainable cost is needed for oxidation of glycerol to
glyceric acid.

Gold-based catalysts exhibit high activity to-
ward glycerol oxidation.”® Their highly resistive
nature to oxygen poisoning in comparison to plati-
num-based catalysts makes it more feasible to use
high oxygen partial pressures in the reactor.” Con-
ventionally, the Au-based catalysts require a basic
medium to carry out the oxidation reaction.® Au
catalysts with different particle sizes of gold on
different supports (y-Al,O3, TiO, and carbon) have
been tested for the oxidation reaction of glycerol.
Among them, Au nanoparticles supported on car-
bon-based support materials were found to be more
favorable for the glycerol oxidation.”

In this investigation, a series of Au/AC nanoca-
talysts were synthesized by using the HDP method.
Activated carbon (AC) was used as an active sup-
port material, since it is highly microporous and has
an excellent stability and longer life under reaction
conditions. The catalyst samples were tested for the
vapour phase oxidation of glycerol to glyceric acid

under base-free medium at normal atmospheric
pressure. To understand the influence of particle
size and its interaction with support material, the
effects of Au loading, reaction temperature, stabil-
ity and life of the catalysts were also investigated.

2. Experimental Methods
2.1. Synthesis of Au/AC nanocatalysts

AC with surface area of 1340m?*/g (commercially:
NORIT, BET, sieved and crushed to 18/25 BSS)
was used as a catalyst support to prepare a series of
Au/AC nanocatalysts with varying wt.% of Au
content via homogeneous deposition—precipitation
(HDP) method.'®!! Briefly, the solution mixture
containing an aqueous solution of HAuCl,-3H,O
(Sigma-Aldrich, 99.9%) with desired gold content
and urea were stirred in a beaker with gradual
heating until 95°C for 6h. The gradual heating
helps decompose urea into ammonia which gets
precipitated homogeneously in the solution as the
pH shift toward basic conditions (pH ~6-8). The
support, AC, was now added to the solution mix-
ture while stirring. The freshly prepared 0.1 M
NaBH, was mixed to the above solution mixture to
reduce the gold particles over the AC support.'* The
precipitate formed was filtered and washed several
times with deionized water to ensure that no chloride
ions were left on the surface of the samples. Finally,
the samples were first dried in oven at 100°C for 5h
and then calcined at 400°C for 3 h in Ny atmosphere.

2.2. Characterization of Au/AC
nanocatalysts

X-ray diffraction (XRD) (M/s. Rigaku Corporation,
Japan) was used to investigate the crystallographic
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ABSTRACT

Characterization of solid catalysts is an important aspect of catalysts development [1]. The
elucidation of the structure, composition, and chemical properties of both the solids, adsorbates and
the intermediates present on the surfaces of the catalysts during reaction in real-time, is vital to know
the relationship between catalyst properties and their performance during the course of the reaction.
This knowledge helps to develop more active, selective, and durable catalysts, and to optimize
reaction conditions. There are several modern instrumental techniques available to characterize solid
catalysts. But no one single technique can give the complete information about the surface structure
or functionality of the active component of the catalyst. Therefore, a combination of few pertinent
methods is needed to know the salient features of a catalyst under investigation. In this review article
some of the basic characterization tools such as X-ray diffraction (XRD), X-ray photoelectron
spectroscopy (XPS), transmission electron microscopy (TEM), gas adsorption measurements and
Fourier transform infrared spectroscopy (FT-IR) along with their experimental conditions are
described in a general way.
Keywords: Characterization, Catalyst, Instrumental Technique, Spectroscopy, Real-time.

1. INTRODUCTION
The characterization of the solid
catalysts is an important study to obtain
information about the nature, structural and
textural functionalities of the active component

cither supported or unsupported with NN
op‘Flmlzed compos1t10ns. Knowledge on this is o : RS

quite beneficial to develop novel catalysts for

industrial processes and for the development of Thermal %7 TPD/TPR/TGA/DTG

green technology. Characterization in general
allows the scientists to understand the inside

n/e-/Photon TEM/XRDIXPS/NAA

properties of solid surfaces of catalysts. - Conductivity.
Analytical techniques in general give Figure 1.1. Different kinds of probes used for
information about the catalysts which undergo characterization

certain perturbation under examination. These
techniques can be grouped based on the nature
of the probes employed for excitation,
including photons, electrons, ions, thermal and
neutrons, or, alternatively, according to the
type of information they provide (Figure 1.1).
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The maximum toxic pollutants discharged by the industrial and domestic wastewater effluents are the pathogens and
organic chemicals. Recently, mesoporous tin oxide (SnO,) nanospheres have gained attention as a suitable material in
photodegrdation of poisonous pollutants like methylene blue (MB) and chlorobenzene (CB) when exposed to Ultraviolet
and Visible irradiation. In this study, a single step synthesis of SnO, nanospheres with large surface area (104 m’g™")
was prepared from mixing two different types of surfactants. Pertinent physico-chemical characterisation techniques
such as X-ray diffraction (XRD), scanning electron microscopy (SEM), high resolution transmission electron microscopy
(HRTEM), energy dispersive X-ray spectroscopy (EDS), and N, adsorption—desorption measurements were used to get
an insight into the structural details of the freshly prepared SnO, nanospheres. Results showed that SnO, samples were
spherical in shape and with an average size of 2-5 nm. According to the pseudo I* order kinetic study, a rate constant
(k) 0of 0.02693 min~' and 0.02136 min™' for methylene blue (MB) and 0.2385 min~" and 0.2023 min™' for chlorobenzene
(CB) were observed under UV and visible irradiation, respectively. High photoactivity of SnO, nanospheres may be
ascribed to its reduced crystalline size and high surface area. Also, the SnO, nanospheres showed high response,

selectivity, and good recovery rate towards degradation.

Keywords: Tin Oxide Nanoparticles, Chlorobenzene, Visible
Irradiation, And Methylene Blue

Introduction

Recently, the combination of porous structures and nanomaterials
have become the most fascinating areas of research. These
materials can be of different shapes and sizes with the mesoporous
range usually falling between 2 and 50 nm. They have been given
more importance due to their myriad application in the industrial
sectors [1]. Among the different kinds of porous materials,
mesoporous SnO, plays an important role. There are various
preparatory methods are known while preparing SnO, like. solvent-
free infiltration, microemulsion, sol-gel hydrolysis, solvothermal,
hydrothermal and so on. Most of the preparatory routes lead to
agglomeration of smaller particles into larger crystallite size [2-6].
To make smaller crystallites of SnO, nanospheres, they are

prepared from mixing suitable surfactants [7].

Surfactants gives the desired pore size to the nanoparticles due to
the type of bonding it creates between counter ions. The long alkyl
chains of surfactants help in forming many smaller pores in SnO,
nanospheres at the time of synthesis [8]. Various types and
combination of surfactants have shown different morphologies
and pore sizes. In our present investigation an attempt has been
made to synthesis mesoporous SnO, nanospheres using a mixture
of cationic and anionic surfactants with specific molar ratios to
give a high surface area material.

Photoadsorption of toxic materials from wastewater on
semiconducting oxide surfaces is economical and non-toxic in
removal of organic dyes [9]. Photo-oxidation is gaining interest
because of its efficiency in the degrading toxic pollutants arising

J App Mat Sci & Engg Res, 2020
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ABSTRACT

Nanostructured materials and their application have been the subject of many researchers in recent years. Among the materials, nano-sized titanium dioxide
(TiO,) plays an important role due to its high adsorptive capacity, photosensitivity and access to produce in a large scale. Conventional methods have not
succeeded in the total removal of various toxic pollutants from water and wastewater during treatment process. Titanium dioxide is used as photocatalysts in
many applications. A right approach in synthesising TiO, is known to reduce the pollutants level to a considerable extent. In our investigation, a series of nano-
sized particles of TiO, was synthesised by slow hydrolysis sol-gel process. The samples were characterised for their physicochemical properties by analytical
methods like X-ray powder diffraction (XRD), N, isotherms, transmission electron microscopy (TEM) and UV-Visible diffuse reflectance spectroscopy.
Finally, the nanoparticles of TiO, were tested for the photodecomposition of methylene blue dye solution under visible irradiation in a glass reactor.
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Introduction

Nanoscience and Nanotechnology is newly an emerging field. It
emphasises more on synthesis of novel materials with newer or
improved properties. Nanoparticles play an important role in many
industrial applications. During the past decade, many studies were
carried out on the synthesis and physicochemical characterisation
of variety of nanostructured materials and tested few them in water
and wastewater treatment [1]. Among the reported literature, the
decomposition of various toxic compounds using semiconducting
metal oxides as photocatalysts have shown encouraging results [2,
3]. It is known that the crystalline anatase phase of titanium dioxide
or titania (TiO,) shows a high photosensitivity near ultraviolet
and visible radiation. Titanium dioxide is highly a functional
material having myriad application in areas like photovoltaic
cells, hydrogen production and photooxidation of volatile organic
compounds [4]. Hence, study on the catalytic properties of TiO,
under photoirradiation have become an important research area
to many researchers to find new ways to reduce its band-gap
energy (Eg) value of 3.2 eV [5, 6]. Despite many salient features
associated with TiO,, due to its high band-gap value, it becomes
less responsive under visible or solar light. One way to overcome
the challenge is to modify TiO, with dopants like metal (Fe, Co, Ni,
Mn ete) or non-metal (N, S, F etc) to enhance the photocatalytic
efficiency of TiO, [7, 8]. Non-metal dopants like sulphur and

nitrogen were being used to reduce the Eg value of TiO, to make
it favorable to absorb the visible light [9]. Alternately, it is also
reported that a new approach in synthesising smaller crystallites
of anatase TiO, in a nano-size range between 5 and 20 nm will
be responsive to visible light [10].

Studies on photodecomposition of water pollutants present in
wastewater have been reported using suitable catalysts [11].
Industrial effluents carrying variety of toxic dyes like methylene
blue, Congo Red and Bromothymol blue discharged, produce
serious environmental problems. Hence their separation or removal
from the aqueous stream is a major concern to many. Some of the
conventional methods show that total decomposition of the toxic
compounds is not possible. In this regard, the nanoparticles of
titanium dioxide play a crucial role. The approach is to produce
charge carriers (h*-¢°) on the surface of TiO, nanoparticles under
ultraviolet irradiation, and to oxidise the pollutants into reactive
moieties, and finally to decompose them into carbon dioxide and
water.

Methylene blue (MB) is a common water pollutant which is
discharged into the effluent stream originating from textile, paper
and leather industries. It is known that industrial dyes contribute
the maximum amount of toxic compounds causing severe
environmental danger. The release of dyes in water can lead to
dangerous by-products through oxidation, hydrolysis or other
means of chemical reactions take place in wastewater. Therefore,
its removal from the wastewater is important.

J NanoSci Res Rep, 2020
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Abstract

Perceptions and mindset when they decide about their investment among
Ment avenues. All the investors those having a saved amount from their
€ they want 5 best return from any investment avenue or from the investment proposal.
of the Retai investor wants his saving to be invested in most secure and having liquidity
te. HOWever_, the decision varies for every individual depending upon their risk aptitude.
e hent beha.v!our is related to activities of individual investors regarding searching,
by ating, acquiring, reviewing the investment products and if necessary, disposing such
Vestment pr?ducts. Investment behaviour reveals how the individual investor allocates the
P llS financial fesources to various instruments available. The present research paper focus on
Ous behavioral factors Which can influence the investors investing decisions.

no_l'tis:- Investors’ behaviour, investment, individual investor, saving objectives, investment
Cnues.

s

s have various
| available invest

. Introduction

Oping countries like India, needs huge investment in infrastructure and production. Volume

ductive investment helps to create opportunities for employment, income growth, savings

onomic growth. The savings and investment by people plays a vital role for the economic
of the nation. The recent efforts placed by government of India, to discourage gold

tment and promote other investments, confirms importance of small saving in economy and

lopment of the country. A major portion of India’s population cataract in middle income

though finance has studied for thousands years, behavioral finance which considers the human
or in finance is a quite new area. Behavioral finance theories, which are based on the
hology, attempt to understand how emotional and cognitive errors influences individual
ors’ behaviors (investors mentioned in this study are referred to individual investors).

;i"esent study is based on the human psychology for investment, which makes people
l to irrational, is known as behavioral finance. If invested rationally, these small savings
arn good return with reasonable or low risk for Retail investors. Behavioral finance
es the ways that people make finance decisions besides the impact on financial markets;
0 has relevance to corporate decision making, investor behavior and personal financial
aning. Our psychological biases and heuristics have real financial effects whether we are
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Abstract

Understanding the methods and means by which empowerment may be enhanced through
experiential education methods and programs are d useful endeavor. In examining and
describing components of wilderness therapy for adolescents, recognized that by providing
opportunities for youth fo experience mastery performance as a result of their own effort, self-
defeating attitudes and behaviors could be replaced with feelings of confidence and capability.
This article concludes with recommendations and implications for researchers and practitioners
in the field of experiential education who seek to understand ways in which programs can

facilitate and foster the development of empowerment.

Keywords: Entrepreneurial Practices, Youth Empowerment, Psychological Status, Experimental
Status.

INTRODUCTION:

Empowering youth to ascend out of destitution is basic for the sustainable development of a
nation. Neediness perseveres in various creating nations because of disparity in, access to, and
power over assets and openings (Agheneza, 2009). To annihilate destitution, it is important to
engage youth through instructive chances, to build up their aptitudes in pay creating exercises,
and to give them related fundamental abilities essential for effective fates. With the end goal to

achieve money related suitability, youth need long haul profession objectives (e.g., to end up an
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ISTRACT

ail is currently the most progressive sector of the Indian economy and one of the major pillars of
an economy. The Indian Retail market is estimated to be USS 600 Billion and one of the top five
il markets in the world by economic value, India is one of the fastest growing retall markets in the
id, with around 1.3 billion people. The retail sector has played a phenomenal role throughos the
id in increasing productivity of consumer goods and services, The retall industey in India has come
§ as one of the most dynamic and fast paced industries with several players emering the market. The
an retail industry is the largest among all the industries, accounting for over 10 percert of the
ftry’s GDP and around & percent of the employment. This paper provides detailed information abo
ole of unorganized retailing industry in India, It includes the various retail format in India. This pager
eys the unorganized retdilers 1o understand the challenges impacting the retail sector, i concludes
f‘ oviding the detailed opportunities available for the retzil sector, The organized rasil constites
of the total retail marketand is expected 1o grow a W% by020), 1t is likely 1o greatly impact
bessmen, entreprencurs, investors and 10 4 great extent the real estate sector, There is great e ad
that FDI will 1o a geat extent make the small setailers shit the business and opt for alterna
oyment, The paper focuses on the impact of the unorganized sector in Indian retall marker.

Words; ets), Organtzed, Unorganized, Bconomy, Retiiling, Market
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Analysis of Performance of Personnel Cost of Uttar
Pradesh State Road Transport Corporation

Dr. Harendra Mohan Singh* and Dr. Ashutosh Kumar**

ABSTRACT

' This paper presents an analysis of the structure of personnel cost of operation and variations
in the prqportlons of various personnel cost components of Uttar Pradesh State Road Transport
Corporation. Personnel cost is the cost associated with personnel compensation and fringe benefits
of emplpyees (which include permanentand part time employees) contributing to each respective
PI’OC_’UCtIOH prQCess. Personnel cost includes salaries and wages, bonuses, overtime, compensation,
savings plan, insurance, pension funds etc. as the kind of this, which paid or payable to employees.
In the reference of SRTUs the personnel cost made up by addition of expenses on drivers and
conductors salary, traffic supervisory salary, total traffic staff salary, workshop & maintenance staff
salary, administration & others and provident fund welfare. Personnel cost, being the major cost
item, constituted higher share both in total cost of operation and total revenue. While an index
number approach is followed for analysing the trends and growth of personnel cost has recorded
increasing trend, since the growth rate of this cost is positive and significant. It is found that the
growth in personnel cost expenditure from 2009-10 to 2017-18 is 158.84 percent.

Keywords: Road transport, Personnel Cost, Expenditure, Analysis, Performance, Resources,
Average, Growth.

INTRODUCTION

Transport is one of the most critical infrastructural development of the country. Road Transport
is of great importance both for movement of passengers and goods. Itis ideally suited for short and
medium distances because of its inherent advantages such as easy availability and flexibility of
operations, adaptability to individual needs, door to door services and reliability. It is also the main
mechanised transport in hilly and rural areas which are not served by railway and airlines. Road
Transport provides one of the basic infrastructure facilities for economic development of backward
areas besides being the feeder service to rail traffic, ports and harbours.

At present, there are 71 State Road Transport undertakings (STUs) in the country comprising 21
Corporations registered under the Road Transport Corporation Act (1950), 31_ Companies registered
under the companies Act (1956), 8 Government Departmental Undertakings and 11 Municipal
Undertakings. In these oné of the corporation as Uttar Prgdesh State F\'_oad Transport Qorporation
(UPSRTC), which came in existence in 15 May,1947 with the operation of bus services on the
| ucknow- Barabanki route by U.P. Government Roadways. During the fourth five year plan, the
U.P. Government Roadways was rechristened as Uttar Pradesh State Road Transport Corporation
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!‘IHHHC&" and banking is the life blood of agriculture, trade, commerce and industry. ~ Commercial banks have little interest
Y R“"“I. areas, these l?'dnks concentrated on deposits rather than credits. The nationalization of major commercial ban ks also
did not improve the situation to any great extent. Less than 1% villages availed financial facilities from Commercial banks.
So there was strong need for Regional Rural Banks. These banks are playing significant role in ensuring sustainable
development through financial inclusion. According to K.C. Chakrabarty, former Deputy Governor of RBI, “Even today

the fact remains that nearly half of the Indian population doesn’t have access to formal financial services and are largely
dependent on money lenders”.
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- INTRODUCTION

Uttarakhand Gramin Bank is a Regional rural bank in India. It is sponsored by State Bank of India established under RRB
Act 1976 came into existence on 1 Nov 2012 after amalgamation of erstwhile RRB viz. Uttaranachal Gramin Bank and
. Nainital Almora Kshetriya Gramin Bank in Uttarakhand State. It is under the ownership of Ministry of :
Finance , Government of India. The Bank is headquartered at Dehradun and presently its area of operation in all 13 Districts
in Uttarakhand. Nowadays , banking sector acts as the backbone of modern business. Development of any country mainly
depends upon the banking system. A bank is a financial institution which deals with deposits and advances and other related
services. It receives money from those who want to save in the form of deposits and it lends money to those who need it.
The banking is one of the most essential and important parts of the human life. In current faster lifestyle peoples may not
do proper transitions without developing the proper bank network.

The importance of the rural banking in the economic development of a country cannot be overlooked. As Gandhi
ji said * Real Indian lies in villages” and village economy is the backbone of Indian economy. Without the up aliment of
the rural economy as well as the rural people of our country, the objective of economic planning cannot be achieved. In fact,
the real growth of Indian economy lied in the freeing of rural masses from acute poverty, unemployment, & socio-economic

backwardness.

LITERATURE REVIEW

Kalkundrickars (1990 ) in his study on performance and Growth of Regional Rural Banks in Karnataka found that these
banks had benefited the beneficiaries in raising their income, productivity, employment and use of modern practices and

rehabilitate the rural artisans.

Kumar Raj (1993) carried out a study on the topic «“Growth and Performance of RRBs in Haryana.” On the basis of the
study of all RRB of Haryana, it is found that there was an €normous increase in deposits and outstanding advances.
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Abstract

Retail sector in India is currently the flourishing sector of the Indian economy. The retail sector has played a
phenomenal role throughout the world in increasing productivity of consumer goods and services. The
Indian retail industry is the largest among all the industries, accounting for over 14 to 15 percent of the
country s-GDP and around 8 percent of the employment. The current retail market, currently estimated at
around USS 490 billion, is project 1o grow at compound annual growth rate (CAGR) of 6 percent to reach
USS$ 865 billion by 2023. India’s relailing industry is essentially owner manned small shops which account
Jor more than 90. This paper provides detailed information about the role of unorganized retailing indusiry
in India. It examines the reasons why unorganized retail sector is dominating in India and what are the
reasons for its dominance in India. It also provides in depth study about the imporiance, opportunities and
challenges of unorganized retail sector with comparison fo organized retail sector in India. Finally
concludes with the mark of Indian consumers" change of attitude towards organized retail sector. The paper
mainly focuses on the impact of the unorganized sector in Indian retail market,

Introduction:

Retail consists of the sale of the goods from a fixed location, such as a department store, for the direct -

consumption by the purchaser. Retailing may include subordinated services, such as delivery of the products.
Purchasers may be individuals or businesses. In commerce, a “retailer” buys goods or products in large quantities
from manufacturers either directly or through a wholesaler, and then sells smaller quantities to the end-user. Shops
may be on residential streets, shopping streets with few or no houses or in shopping mall.
The word retail is derived from the French word refaillier meaning to cut a piece off or to break bulk. In simple
terms, it implies, a first hand transaction with the customers, Retailing involves a direct interface with the customers
& coordination of business activities from end to end — right from the concept or design stage of a product or
offering, to its delivery & post delivery service to the customers. Retailing refers to a process where the retailer sells
the goods directly to the end-user for his own consumption in small quantities. i

Retailing means re — tailing to the customers so that they come back. This consists of all the activities
involved in selling of goods & services to the consumers for their personal & household consumptions. It covers of
goods ranging from cloths, automobiles, ete. Retailing forms an integral part of the marketing mix like product,
place, price, promotion people, physical evidence & presentations.

As the final link between consumers and manufacturers, retailers are a vital of the business world. Retailers
add value to products by making it easier for manufactures to sell and consumers to buy. It would be very costly and
time consuming for you to locate, control and make a purchase from the manufacture every time you wanted to by a
candy bar, a sweater or a bar of soap. Similarly, it would be very costly for the manufactures of these products to
locate and distribute them to consumers individually. By bringing manufacturers and consumers together at single
point, retailers make it possible for products to be sold, and consequently, business to be done.

India started its Retail Journey since ancient time. In ancient India there was a concept of weekly HAAT,
where all the buyers & sellers gather in a big market for bartering. It takes a pretty long times to & step to shape
the modern retail, In between these two concepts (i.e. between ancient retail concept & the modern one there exist
modern kirana/ mom and pop shops or Baniya ki Dukan. Still it is predominating in India, so the Indian retail
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ecial as they not only accept and deploy
Iso leverage such funds through credit
ry in our country is stronger and capable
08). In the era of Globalization

anking system is central to a nation’s economy. Banks are sp
bf uncollateralized public funds in a fiduciary capacity, but a
s a long history of banking system. Today, the banking indust
ithe pressures of competition. It withstood Global Financial Crisis (20
tin India is rapidly changing since 1990’s due to technological innovation, financial liberalization with
fivate and foreign banks, and regulatory changes in the corporate sector. Indian banking industry is
g towards adopting the best practices in accounting, internationally accepted prudential norms, with
ifes and transparency, corporate governance and risk management, interest rates have been deregulated,

nking System, Economy, Credit creation, Risk management

dy the Indian Banking system.
idy the growth of Banking system after Independence.
dy how innovations have contributed to the development of Indian banking.

'.;and banking is the life blood of trade, commerce and industry. Now-a- days, banking sector acts as the
modern business. Development of any country mainly depends upon the banking system. Before the

high. Again there were no security of public savings and no uniformity regarding loans. So as to
) problems the organized banking sector was established, which was fully regulated by the government.

nk is a financial institution which deals with deposits and advances and other related services. It receives
0 who want to saving of deposits and it lends money to those who need it. The banking is one of the
a d important parts of the human life. In our country, currently we are having a fairly well developed
with different classes of banks — public sector banks, foreign banks, private sector banks — both old
sration, regional rural banks and co-operative banks with the Reserve Bank of India as the leader of the

ing in India originated in the last decades of the 18th century.

story of Banking in India: The history of Indian banking can be divided into three main phases.
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ABSTRACT

This paper presents an analysis of the str
in the proportions of various personnel cost

ucture of personnel cost of operation and variations.

: : components of Uttar Pradesh State Rog
Corporation. Personnel costis the cost associated with personnel compensation anﬁ:;grﬁf?g

of employees (which include permanent and art time employee ibuti :
production process. Personnel cost includes sglaries and wiajgs:s, b?r::t?sr:g b::ﬁiﬁéhmmmmm
savings plan, insurance, pension funds etc. as the kind of this, which paid or payabt; o empiwaes
In the reference of SRTUs the personnel cost made up by addition of expenses on drivers anci
conductors salary, traffic supervisory salary, total traffic staff salary, workshop & maintenance staff
salary, administration & others and provident fund welfare. Personnel cost, being the major cost
item, constituted higher share both in total cost of operation and total revenue. While an index
number approach is followed for analysing the trends and growth of personnel cost has recorded
increasing trend, since the growth rate of this cost is positive and significant. It is found that the
growth in personnel cost expenditure from 2009-10 to 2017-18 is 158.84 percent.
Keywords: Road transport, Personnel Cost, Expenditure, Analysis, Performance, Resources,
Average, Growth.

INTRODUCTION

Transport is one of the most critical infrastructural development of the country. Road Transport
is of great importance both for movement of passengers and goods. It is ideally suited for short and
medium distances because of its inherent advantages such as easy availability and flexibility c_:rf
operations, adaptability to individual needs, door to door services and reliability. It is also the main
mechanised transport in hilly and rural areas which are not served by railway and airlines. Road
Transport provides one of the basic infrastructure facilities for economic development of backward
areas besides being the feeder service to rail traffic, ports a‘md harbuur:;. L

At present, there are 71 State Road Transport undertakings (STUs) in the country anpﬂ?'“gmd
Corporations registered under the Road Transport Corporation Act (1950), 31 Compa;lﬁ ’;9':%@!
under the companies Act (1956), 8 Government Departmental Undertakings an o ueraﬂén
Undertakings. In these one of the corporation as Uttar Pradesh State Road I’:nsmﬂm ca?r:'on %
(UPSRTC), which came in existence in 15 May,1947 with the Opeﬁnﬂ?oﬂﬂh”ﬁie 5‘5 = i i
Lucknow- Barabanki route by U.P. Government Roadways. D““"'ﬁtt: a;TranspaY:GOrpur;ﬁﬁn
U.P. Government Roadways was rechristened as Uttar Pradesh State Ro ort L.orporation
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In this present paper, we have investigated a numerical solution to the melting heat transfer on micropolar fluid flow
over a stretchable porous medium. The partial differential equations of governing flow are changed to dimension-
less ordinary differential equations by using similarity transformation and then solved by the Runge-Kutta-Fehlberg
fourth- and fifth-order (RKF-45) method with shooting technique. The novelty of the present study is Hat it considers
the influence of chemical reaction and nonuniform heat source/sink in stagnation point flow over a stretching sheet.
The study looks at the impacts of different nondimensional paranieters, namely chemical reaction parameter, melting
parameter, stretching parameter, and space- and temperature-dependent heat source/sink parameters on velocity, mi-
crorotation, temperature, and concentration distributions. Additionally, the skin-friction coefficient, Nusselt nuniber,
and Sherwood number are examined in detail and the results are depicted graphically and in tabular form to illustrate
the physical importance of the study. The results show that velocity enhances with stretching parameter. The tempera-
ture reduces as melting parameter rises, while temperature increases with the stretching parameter and the space- and
temperature-dependent heat source/sink parameters. The impact of the chemical reaction parameter is to increase the
mass transfer rate,

KEY WORDS: chemical reaction, melting heat transfer, micropolar fluid, porous medium, nonuniform
heat source/sink, stretching sheet

1. INTRODUCTION

Micropolar fluid theory has attracted much consideration from specialists in recent decades because radutional New -
tonian fluids cannot adequately explain the features of fluid with suspended particles. Micropolar fluids are fluds w il

ids that demonstrates microrotation impacts and in addition microinertia, The theory of thermomicropolar fluids was
evolved by Eringen ( 1972) by expanding his theory of micropolar fluids. The theory of micropolar fluids getting a
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Slip flow of micropolar fluid through a ®
permeable wedge due to the effects of chemical
reaction and heat source/sink with Hall and ion-
slip currents: an analytic approach
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KEYWORDS Abstract This study focuses on the combined impact of heat source/sink and chemical reac-
Chemical reaction: v‘ tion on slip flow of micropolar ﬂu?d through a permeable wedge in the existence of Hall and
Differential ' ion-slip currents. The governing highly non-linear PDEs were altered into a set of non-linear
transformation method coupled ODEs by using similarity transformations. Differential transformation method
(DTM); (DTM) has been implemented in transformed ODEs equations. The comparison with previous
© Hall current and jon slip; literatures was performed and the data of this study was found to be in accordance with each
| Heat source/sink; other. The analytical solutions for skin-friction coefficients (surface drag forces), Nusselt and
© Micropolar fluid; Sherwood numbers are depicted through graphs and tables. The study of boundary layer flow
Slip velocity ! over a wedge surface plays an imperative role in the field of aerodynamics, heat exchanger,

ground water pollution and geothermal system etc.
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via an Inclined Channel with Non-Uniform Heat Source
and Variable Fluid Properties
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Abstract
The pupose of current research is to report the impacts of entropy generation on fluid flow via
an inclined channel with steady vortex viscosity, changeable dynamic viscosity and thermal
conductivity. The model is along with the convective boundary conditions and non-uniform
heat source. The problems have non-linear coupled PDE'’s which are rehabilitated into ODE’s
by employing similarity transformations. These ODE's are handled numerically by utiliz-
ing shooting technique and RKF-45 method. The numerical results of Bejan number (Be),
entropy generation (Ns), temperature 8(n), velocity f (1), and microrotation g(n) are found
and discussed in details by graphicaly. The consequence show that the entropy generation
(EG) profile augments with temperature dependent thermal and viscous conductivity param-
eters, while declines with micropolar parameter.

Keywords Convective boundary conditions - Constant vortex viscosity - Entropy
generation - Inclined channel - Micropolar fluid - Variable fluid properties

List of Symbols

A Constant pressure gradient

A*  Space related heat source

B* © Temperature related heat source
Be  Bejan number

Bi Biot number

Br  Brinkman number

g* Acceleration due to gravity

Gr  Grashof number

53 Alok Kumar Pandey
mr.alokpandey 1 @gmail.com

1 Department of Mathematics, Statistics ‘and Computer Science, G. B. Pant, University of Agriculture
and Technology, Pantnagar, Uttarakhand 263145, India

2 Department of Mathematics, Graphic Era Deemed to be University, Dehradun, Uttarakhand 248002,
India

@) Springer
Content courtesy of Springer Nature, terms of use apply. Rights reserved.

aperked
et

Scanned by CamScanner




An International Multidisciplinary Peer Reviewed Refereed
Research Journal

o

Vol. XI No. | January - June 2020

Editor-in-Chief
Dr. Gyan Prakash Mishra

Editor
Dr. Rajesh Kumar Rai




EKNATH : Hindu Sajn¢ ang
<lic
Dr. Kri Mysti
. - Dr. ‘rll.shnn Kant Mjg),
Assistant professor of History, [[ N jh)(l'“l
(UKpy  “Ollege,

th;l

at

“The history of religious upheaval :
back to the time of Jnansvar whoC jl - Milhilmgh[._
commentary of the Bhagvad Gita ip ]“f;(mplcto(] i ‘I\illﬂ ;
through his devotional Bhagvatism p] 0 AD g
hearts of the people of Maharashtrg p[ y
_Vi[hm)/;a of Pandharpur; but his teaci-n' n, [h,c form ¢
intellectualism of Vedanta. However thnlfji“lCrc AL
be ignored “ In actual sense he aPDca;:)I-C ofJ
around which evolved a galaxy of rcf‘ormcrl_]_]
ardent fz;nh in personal God and a momlS’lr ' whi
Worldﬂ? s ssfofe vty Bl T e ,.d\,\’ which e the
B b, Gorloitbliar, omsl Mul \/ ]dmshwu- were Nangey
Narhari Sunar, Eknath, Tukaram ( S;n' IE\?,()-ha Kechor, Changds,
and Sant Nipat Niranjun, These 'g:l;mfi I (11 Ramdas, Bahing B
of priestly ridden Hindu reli iox‘qc a Sl \.m.-L -
their devotional songs refeag%d an}]c} i ~Ihc o
B iualis, casts it sl venom to kill .lhcl h}qru of
B m, e bcserllnctxonldl?d narrow scctarianism. Thes:
] & re e <1 .
i o i L Chag;rr;?rtl)jf 1;101}]uum;<ll] b‘y .I?!lflll?l And;hﬁu.‘
prophet. In this paper [ have ch ED 30 ¥ I TL - J%I(?i?vov i T-L
B i oot . ¢ chosen Sant Eknath for discussiol
Ekry we find his loving response to Islam.
LS v innatl}’]afhone of the greatest saints of J\quiw'nshlm‘ ”
S8 s bint arlld (;ln around 1533 A.D. His parents died Sh(.‘,”""z
father Chakrapani e was brought by his grandp o - ”MIJTR
the disciple of Iarllrwzjra g'rcat s.cholar of his tJfﬂC. Eknath h\L:;m
Woero, Yoéa €Etlr an Swami who taught him Vedanta, s
¢. and most importantly Sant Jnanes¥:

works, in 15 3 e
river Godawzrgi A.D. Eknath took Jalsomadhi by wading ™
Eknath wag

amayqnq R
’ (7]
haruds kman

r A=Y 1 5 5 y ( “ .
aced Mfinjte ¢ Py
: 1 he
Ol l/(/muI\r
ar fory, T
nacshyay czm;a j
the sky 45 a

‘ 4o d Mooy
who Preached gy,

the Bhavar”

a proflic writer who wrolt¢ ol
Abhang®

I Swayambar and Many.

140

whon

Shodh Darpan
ls's'szJ:—l()xx Vol X1, No., 2020
The gre o
_the betal juice was spitted out by a

al saints arc born with pure soul. |

h once A S :
ished hatred for the religion of Islam. He was con
ht)lh the [in : 15! |

God Jt was not their religion, compelling them to figl
jod- .

ch other but therr notions about
U -

. Eknath composed a literary

[n which he tried to show that people fight

:he : o
o dus and Muslims are well familiar with thei
mismisconcieved
1'c|igi(ms' dlLl\ngLiC
Samvad:-

ablishing the s
ends in the pleasent understanding of the unity

8 upremacy of their respective religion.
es \ :
his Samvad

poth the religions.
“Vivad barhla nitidhanrmi

Jat parbrahmi ase na
Turk kahe bat use ki
Khuda ki koi jat naihn”
f ethics and religion. The

The Turl

k says like

(The dispute prolergs on the question o
prahmna (God), belongs to no caste (Jav).
Hindu that there is no caste of Khuda (God). |
Preaching about the divine will not guides the ¢
ma throughout, Eknath chooses Allah and Maula two ven
common and current words for God:-
“ Allah rakhega waise he rehna
Maula rakhega waise he relna
Ek din hoye raje bara adhik
Ek din hoye kangal bhikhari
Koi din sevak hath jor khare
Koi din najdik na ave ghere B
(The man will live as Allah (God) wills. The

Maula (God) wills. Someday man becomes
Some day the servant

fes

man will live a

other day be becomes a wretched begger.
attend him with folded palms, the other day even
does not come near him.)

Whether Eknath was influencec

of Ibn ul-Arabi or was haunied by “advait of
1 Eknath’s Goc
“stone. Monot

the lowesl Iman

| by the I ahadar-ul=-wi
“Shankrachanas
{ was Viuhal ©

“) malter of conjecture, thougl
; urandarpur; yet his virhal was nota pt
the conscious awakening of his soul. ane
Par with khuda he sings:

icc of
1SsV

i has placed

[aL



Materials Science for Energy Technologies 2 (2019) 526-531

Contents lists available at ScienceDirect

KeAl

Materials Science for Energy Technologies

journal homepage: www.keaipublishing.com/en/journals/materials-science-for-energy-technologies

Heterogeneous catalytic reduction of anthropogenic pollutant,
4-nitrophenol by Au/AC nanocatalysts

Check for
updates

Ashish Kumar **, Mamta Belwal ”, Radha Raman Maurya ¢, Varun Mohan ¢, Venkataraman Vishwanathan ¢

2 Department of Chemistry, Hemwati Nandan Bahuguna Government Post Graduate College, Khatima 262308 Uttarakhand, India

b Department of Chemistry, Radhey Hari Government Post Graduate College, Kashipur 244713, Uttarakhand, India

€ Department of Chemistry, Ramjas College, University Enclave, New Delhi, Delhi 110007, India

d Department of Chemistry, Faculty of Engineering and Technology, Manav Rachna International Institute of Research and Studies (Deemed to be University), Faridabad, Haryana
121004, India

€ Department of Applied Science, Botho University, Gaborone, Botswana

ARTICLE INFO ABSTRACT

Article history:

Received 17 April 2019
Revised 24 May 2019
Accepted 25 May 2019
Available online 27 May 2019

Activated carbon-supported gold nanocatalysts (Au/AC) were synthesized by the homogeneous
deposition-precipitation (HDP) method by adding drop-wise of NaBH, into the aqueous solution of
HAuCl,. Catalytic activity of these nanocatalysts was investigated for the reduction of the anthropogenic
pollutant, 4-nitrophenol (4-NP) to 4-aminophenol (4-AP). The physico-chemical properties of the
nanocatalysts were characterized by XRD, TEM, BET surface area, pore size distribution, XPS and
UV-Vis spectroscopy techniques. Gold nanoparticles (Au NPs) with high percentage of dispersion on a
high surface area activated carbon (AC) support, show excellent catalytic performance in terms of activity
and selectivity for 4-NP reduction. The reaction rate was measured to be pseudo-first-order with respect
to 4-NP. The pseudo-first-order rate constant and the activation energy were estimated to be
1.2-4.2 x 107357 at 25 °C and 26.38 k] mol~", respectively. Moreover, the catalytic activity was found
to increase with increase in Au content of the catalyst. The reusability of the nanocatalyst showed a better
reduction of 4-NP to 4-AP even after 5 successive re-cycles. The foregoing study clearly suggests that
synthesis of Au/AC nanocatalysts by HDP method is efficient towards the development of a newer and
a novel catalyst.
© 2019 The Authors. Production and hosting by Elsevier B.V. on behalf of KeAi Communications Co., Ltd.
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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1. Introduction

These days, it has become necessary to get better insight into
the kinetic aspects of catalytic conversion of nitro-aromatic com-
pounds viz. nitrophenol and nitrobenzene using porous materials.
4-Nitrophenol (4-NP), usually present in waste-water, is a danger-
ous pollutant which originates from dye, paper and pharmaceutical
industries [1,2]. Hence, 4-NP must be reduced to less harmful
substances in order to reuse water. 4-NP can be easily converted
to 4-aminophenol (4-AP) using simple and fast catalytic reduction
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technique and the product 4-AP can be further utilized to synthe-
size antipyretic and analgesic drugs [3-5]. Catalytic reduction of
4-NP at ambient temperature by NaBH, in the presence of silver
nanoparticles has been reported [6]. Various studies have been
reported on reaction mechanism and on kinetics of 4-NP catalytic
reduction in the literature [7-9]. Many researchers have reported
that noble metal-based nanoparticles supported on metal oxides
and carbonaceous materials show excellent catalytic performances
towards reduction of nitro-aromatic compounds [10-11]. Au NPs
supported on functionalized mesoporous carbon have been used
for the catalytic reduction of 4-NP [12]. The catalytic properties
of Au NPs dispersed in poly(1,8-diaminocarbazole) film deposited
electrochemically on the electrode have also been explored for
4-NP reduction [7].

In the present work, Au/AC nanocatalysts with varying Au con-
tent (1 to 4 wt%), were synthesized by HDP method, which is one of
the preferred and versatile methods for preparing Au/AC catalysts.
This method bears many advantages like usage of simple equip-
ments, better controlling of pore structures and availability of

2589-2991/© 2019 The Authors. Production and hosting by Elsevier B.V. on behalf of KeAi Communications Co., Ltd.
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-

Gender, sex, and sexuality, these words always remained a question of complexity, to which human civilization
made a considerable effort to demystify. The concept of woman’s exploitation on the basis of their sex is not something new.
In this patriarchal world of ours, a woman is always brought down to the level of mere sex slave and subordinate to a man. The
concept of gender- role, whether in India or in Abroad, has become that much absorbed in our veins that we started taking it as
a part and parcel in our life. But the concept of ‘Social Constructionism’ goes against the idea of ‘Gender Essentialism’,
which tries to examine behavioural patterns of a human being in reference to the verifying system of civilization. This present
paper of mine attempts to discover this conflict of notion in human behaviour, especially in the Indian context as presented
by Nayantara Sahgal in her novel ‘A Situation in New Delhi’, which presents a picture gallery of a number of female
characters confirming to one concept or to another, in order to inspect how much the radical fervour of essentialism has
changed with the passage of time, giving place to the notion of gender performativity.

Key Words-

Gender, Sex, Sexuality, Patriarchal, Social Constructionism, Gender Essentialism, Gender Performativity.

The existence of gender bias, differentiation between the male and female sex and identity crisis on the basis of anatomy
is something that the most of the Indian women face existing in society. Indian society ascribes certain roles to female sex in
accordance to their birth as being an obedient daughter doing household works, protecting their virginity, getting married to a man
selected by their parents, to be a responsible wife and mother, and attaining perfection in this way (a moment that a woman achieves
after giving birth to a child as it was declared even by ‘Sylvia Plath’ in her poem ‘Edge’.)

In Indian patriarchal society, a girl child faces all kinds of oppression against their individuality and struggles for acceptance as
equal beings since their birth. Woman who has created this world by giving birth to a new life, is forced to surrender to
a secondary role right from her childhood.

But the whole discussion about female identity and gender role gives birth to a question- whether femininity is
constructed culturally or biologically. The ancient Hindu philosopher ‘Manu’, for instance in ‘Manusmriti’ stresses on dependence
of woman on man as an essential principle as he says, “In childhood must a female be dependent on her father, in youth, on her
husband; her lord being dead, on her sons; if she has no sons, on the near kinsmen of her husband; if she be left no kinsmen, on
those of her father, a woman must never seek independence (68). In this sense, he flourished the idea that a woman is a
woman biologically not culturally. This dependence on man, inferior status in marriage, lost identity and discrimination is gifted to
a woman by mere attainment of vagina.

But this concept was challenged by such feminists as ‘Simone of Beauvoir’, who paved a path for the concept of gender
performativity that conflicted with the notion of gender essentialism as she said-

“One is not born, but rather becomes a woman. No biological, psychological or economic fate determines the figure
that the human female presents in society, it is civilization as a whole  that produces this creature, intermediate
between male and eunuch, which is described as Feminine.” (The Second Sex, pn. 445)

So if we examine closely the situation of modern society, we always find women trapped in a situation which pushes her into the
domestic household space and women in our country better know such situation having seen it all closely. But the world has
undergone changes, so our country too. This change in a moving away from essentialism to believing in personality as a social
construct and this all became possible with a change in attitude of a modern Indian woman from accepting their submissive role
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to standing against sexual discrimination and marginalization prescribed as appropriate for their sex by the narrow- mindedness
of patriarchal society. Now women don’t allow themselves to be crushed by bondage of male domination as an essential by Indian
social structure. Women needed a weapon to arouse feelings in them to challenge gender bias on the basis of having particular sex
organs and to make themselves believe in their equal status and literature served as this weapon. For this manifestation | have
selected ‘A Situation in New Delhi’ of ‘Nayantara Sahgal’ that focuses on this change. This work makes us realize the value of
freedom from forced harassment in a man’s world where identity is a royalty as far as women are concerned by portraying
female characters like Devi and Skinny Jaipal, who prove that our upbringing and social environment decide our way of living
and thinking. These women characters are fine example to prove that we’ll be what our society will allow us to be. On another
hand, we have characters like Madhu and Pinky, who surrender in front of agonies and traumas in form of gender-roles, prescribed
by social structure as an essential.

* A Situation in New Delhi ’is a novel about a vision of future that presents before us a dream of a harmonized human
world, in which people don’t believe and stress on discrimination in social, physical, educational and political field on
the basis of birth. Sahgal always quoted that a writer should have, “4 mission .............. to create a vision of the future, he has to
have a dream of his own and to suggest possibilities from it ................ it’s the artist’s job and the writer’s job particularly in any
society to show the way ”. (Of Divorce, pn.6), and that’s what she has tried to do and has done in her novels. She has excelled in
presenting, “gender oppression and their subtle exposure of marginalized and repressed position of woman in a male-dominated
society "(Neena Arora,pn.5 ) as well as those women who break this stereotype image by selecting those roles that don’t fit into
this universal patriarchal perspective of inferior status of women. This particular novel deals with a number of women
characters as Devi- the education minister, Nadira — a woman devoted to her husband, Suvarnapriya Jaipal- a rebellious girl and
a great dancer, Madhu — a girl raped in university campus, women like Pinky and Veena Puri who have joyfully accepted
role of traditional Indian women and women like Lydia and Nell ,who are minor characters but successfully presented a movement
of gradual change in the essentialized presentation of gender bias. This novel concludes with giving us a fine demonstration of
airy revolutionary thoughts, which remarkably affected the restricting authorities which imposed their orthodox notions on
the female sex, resulted in destroying their personalities and identities beneath it.

So here we have a couple of women belonging to both domains. The first group consists of women like Veena, Pinky,
Nadira, Madhu, Tazi and Reba that represents the pathetic plight of those Indian women who easily became a victim of the brutal
male-dominated conventional society, instead of fighting against the traditional patriarchal set-up. They easily accept the role
offered to them, while another group that consists of women like Devi, Suvarnapriya Jaipal (Skinny Jaipal), represents those Indian
women wWho “refuse to fit into the mould of perfect lady............. instead strive to carve a niche, a respectable and equal place for
themselves within the social order".( The Fictional Milieu,pn.23)

Veena puri, a friend of Devi, is a minor character of this work who believes in living a life exactly as our mothers and
grandmothers had lived, leaving behind this mad chase of being modern. That's what she expects from her daughter Pinky too.
When Devi asked her how much she has informed her daughter about sex before marriage, she replied —"There you go being
modern. What do you want her to know? Her in-laws are very conservative. They don't want one of these smart newfangled
girls............ You and I did all right. It's rubbish this modern business about knowing everything before you marry. (43)".Pinky is
very much like her mother who is concerned about marriage, her look, figure and trousseau than with making her identity. When a
marriage proposal came for her, her parents (Vijay and Veena) arranged a meeting and she gave her consent that represents her
surrender to the patriarchal bondage to which a girl is not allowed to choose for herself.

Pinky's friends Tazi and Reba belong to the same creed who believe marital cord to be a bliss, a license to live one's "Own life,
away from prying supervision".(169) They consider pinky lucky to " be elevated to wife status and do as she pleased ".(169),
without knowing much about the reality of marriage in Indian society that comes with the baggage of complex problems such as
domination, adjustments etc. Such girls are always preferred as wives, as they never question or go against the perception of their
partner, by submitting to the patriarchal notion according to which women are born to be exploited and dominated by men-first by
their father, then by her husband and after the death of her husband by her son.

But if a woman tries to go in against this patriarchal notion, we see her fate like that of Madhu, whose existence and
individuality is crushed at the hands of male-centered society as well as at the hand of her own family. She was raped in registrar's
office and oppressed even by her own family who instead of supporting her at this crucial moment, are in search of a groom who
will help them in getting rid of this shame. She is not allowed to shed tears, to live her life again and not even to raise her voice to
get justice against her prosecutors. Her case really is a very fine example of women's status in our society who are forced to conform
to the social ways what they do, because they know well about the traditional hypocrisies of society that crushes their existence
when they protest against it.

Next important character belonging to this group is Nadira, vice Chancellor Usman Ali's wife, who has accepted her fate
as a woman by believing that she has certain roles to perform, being born as a woman, like that of a conventional wife who is just
a shadow of her husband. When Usman married Nadira, she charmed "his friends with her romantic looks, studied manners and
her sight but promising poetic talent. But soon she had gone into a kind of mourning, Reflection on him ". (34)She was so much
obsessed and devoted to her gender roles that she “refused to let anything else matter to her”.(34) She never attempted to become
a companion to her husband but just a shadow, as the matter of championship comes with the right to equality that she never
expected in her marital life being born as a female. This served as the final irony in the marital cord of Nadira and Usman as he
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wanted a body with a soul, the privilege that he enjoyed while being with Devi, on another hand Nadira "remained so determinedly
a body".(35)

These are those Indian women who always remained within the ambit of their traditional Indian role of a daughter,
wife, mother etc, fulfilling these responsibilities without giving any thought to their own identity and if they ever tried to come
out of their repressed gender role, their very existence and individuality is demolished, making them realize their inferior status.
The idea of male superiority in accordance to have taken birth as a male with penis(so called symbol of male superiority) is
infested in mind of Indian people to such a great extent that revolting against it seems to a sin to these women and they easily
adopt the role of a submissive character , who has no identity of her own.

But the same novel presents in front of us characters like Devi and Skinny Jaipal too, who are specimen of liberated modern
Indian woman, struggling to create their own independent worth, which really deserves our consideration. Gender essentialism is
something that they really don’t care something about. They abominate this kind of patriarchal set-up which enslaves women
and look down upon it as an instrument of perpetuating male domination. Through these characters Sahgal focuses on
giving us evidence about constructionism which beliefs in the acquirement of habits and roles because of a person’s interaction
in a social environment.

Devi, the education minister, mother of Rishad, sister to Shivraj, wife of Ishwar and friend to Michael Calvert and Usman
Ali, plays several different traditional roles beautifully, but still shows in her sign of awakening, breaking the mould of
stereotypical Indian women. After death of her husband, she had an affair with Michael Calvert and sex came naturally to her with
him, she never cared about her widowed status and lived her life on her own terms. When she was proposed by Michael to
marriage, she refused him to be with her brother. She presents herself before us as a woman “who has not only an imposing
personality but also an unyielding authority”. (The Fictional Millie, P.n.35)

Her relation to Usman Ali is of the soul as well of a body that he failed to make with his wife. Being an educated woman,
she never gave any attention to unyielding barriers of class, caste, colour, creed, and struggled to eradicate gender discrimination.
As a woman, Sahgal has presented her as the embodiment of ‘New Woman’ who “would not end her abundant emotional life at
Ishwar’s pyre. She should live and more”. (30)

And here comes the most favourite character of mine-Suvarnapriya Jaipal or we can call her Skinny, a name given by
Rishad, prototype of Sahgal’s new woman, who doesn’t come under the influence of a man like another woman, but on the other
hand, she affects a male with her revolutionary thoughts. A girl who looks very much like a skeleton, surprises Rishad with her
grace and unyielding will to bring a change in society. A girl who believes that a real change can occur only when an act of necessity
is done to yourself first not to someone else. That’s why she ripped off clothes of her own dead mother, as she “knew straight away
it was for a purpose. It was a rite”.(73) She surprisingly came like a gust of fresh air in rebellious isolated life of Rishad that
hopefully opposed the stereotypical image of dependent status of a woman on man in aspects of social, political and economic
pressures. so with help of this study, we come to the conclusion that social and economic system of society abandons women’s
acceptance as independent individuals and fails even to recognize them as human beings as ‘Mary Wollstonecraft Shelley’ in
her introduction to ‘A4 Vindication’ says-

“Dismissing ,then ,those pretty Feminine phrases ,which the men condescendingly use to soften our slavish
dependence, and despising that weak elegancy of mind, exquisite sensibility, and sweet docility of manners, supposed
to be the sexual characteristics of the weaker vessel, | wish to show that elegance is inferior to virtue, that the first
object of laudable ambition is to obtain a character as a human being, regardless of the distinction of sex, and
that secondary views should be brought to this simple touchstone ”.(p.n. 82)

We know it well that our Indian society has changed a lot since the Vedic period and it’s still changing. In Vedic period, she
enjoyed the prestigious position and allowed to be educated. With the arrival of Muslims dependence of women on their
male relatives or husbands became the prominent feature of the Hindu society. In British rule, a number of changes were
made and progress was achieved in the elimination of inequalities between men and women in education, their social rights etc.
When India got independence, Indian constitution was enacted and it gave equal rights and opportunities to both the sex,
helping women to come out of their essentialized gender role.

But despite such a fascinating picture of a liberated woman, a question always haunts my mind. Have we got freedom in
reality from gender essentialism or not? What is our true status? So the answer is that “Yes” we have changed a lot as women and
started strengthening ourselves more and more to change the organizational differences between sexes, but still a lot more has to be
done.
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ANALYTICAL APPROACH TO STAGNATION-POINT
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SLIP AND CONVECTIVE BOUNDARY CONDITIONS
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In the current study, effects of chemical reaction on the MHD micropolar fluid stagnation-point flow through a stretching
sheet with slip and convective boundary conditions are considered. The pertinent partial differential equations are trans-
Jformed into a set of nonlinear coupled ordinary differential equations which are then solved numerically by applying the
differential transformation method (DTM). The effects of different physical parameters on velocity, microrotation, tempera-
ture, and concentration distributions are illustrated graphically and discussed in detail. Numerical results for the skin
[friction coefficient, couple stress coefficient, and Nusselt number are tabulated for various physical parameters.

KEY WORDS: convective boundary conditions, DTM, micropolar fluid, shrinking sheet, slip velocity, suc-
tion/injection

1. INTRODUCTION

The micropolar fluid theory has attracted much attention from researchers during the recent decades, because the
traditional Newtonian fluids cannot adequately describe the characteristics of a fluid with suspended particles.
Physically, micropolar fluids are the fluids with microstructure particles and nonsymmetric stress tensor that can
present non-Newtonian fluids consisting of dumb-bell molecules or short rigid cylindrical elements, polymer flu-
ids, fluids suspensions, colloidal solutions, liquid crystals, animal and human blood, lubricating oils, the fluids
containing certain additives, etc. The classical Navier-Stokes theory does not describe the flow properties of mi-
cropolar fluids. Eringen (1966) described the theory of micropolar fluids that display microrotation effects as well
as microinertia. The theory of thermomicropolar fluids was developed by Eringen (1972) by extending his theory
of micropolar fluids. The theory of micropolar fluids is generating a lot of interest, and many classical flows are
being re-examined to determine the effects of fluid microstructure. It forms a suitable non-Newtonian fluid model
that can be used to explain the flow of colloidal fluids, liquid crystals, polymeric suspension, and animal blood. A
good list of references for micropolar fluids is available in Lukaszewicz (1999). Subsequently, various researchers
like Hassanien and Hamad (2008), Salem and El-Aziz (2008), Muthu et al. (2008), Devakar and Iyengar (2009),
Ashraf et al. (2009), Rani and Tomar (2010), Epstein and Cho (1976), and Yacob et al. (2011) studied different
aspects of the micropolar fluid flow. Lin and Hsiao (2016) analyzed thin nutrition pie manufactured by using ra-
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INFLUENCE OF NON-UNIFORM HEAT
ABSORPTION/GENERATION ON MHD FLOW
VIA A PERMEABLE STRETCHING CYLINDER

IN POROUS MEDIUM DUE TO NANOFLUID

'Bipin C. Bhatt and, 'Govind Pathak, *Khilap Singh

Assistant Professor, Associate Professor, Assistant Professor
' M. B. G. P. G. College, Haldwani, Uttarakhand, India 263 139
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Abstract: The effect of non-uniform heat absorption/generation on the nanofluid flow via a permeable stretching cylinder is

considered in the present study. Nanoparticles contained in the fluid are taken as Cu, 7i0, and Ag i thermal equilibrium. The
equations governing the motion of the nanofluid are transformed into the ordinary differential equations by using the appropriate
similarity transformation. The reduced dimensionless equations are then solved by using the Runga-Kutta fourth order method. The
velocity and temperature profile of the fluid for different parameters appearing in the current prohle_m_ are displayed graphically. Ac;
last the table is constructed showing the impact of various parameters on the skin friction coefficient and Nusselt number an

discussed.

IndexTerms - Nanofluid, Permeable stretching cylinder, Nusselt number, MHD flow, Skin friction, Heat transfer.

I. INTRODUCTION

ates, wire

Applications of the boundary layer flow via stretching cylinder take place in piping. cooling of metallic pl _
es coating

drawing, metal spinning, production of paper, flow meter design, casting systems, making of rubber sheets, cylindrical wir
and polymer fibre coating, etc. In order to control the boundary layer structure, various artificial methods have been developed and
carried out, but among all of them, MHD is the most important method for influencing the flow field in the desired route by altering
the configuration of the boundary layer. Therefore the engineers and scientists have paid their sound attention towards the MHD flow

of heat and mass transfer over the last few decades. X ‘
A broad literature is available regarding the flow of the fluid caused by continuously stretching sheets and rods dealing with

the heat transfer, The exact analytical solution of the problem dealing with the boundary layer flow through a flat stretching surface
was first found by Crane [1] in 1970. His work was extended by Gupta and Gupta [2] and Chen [3] for analyzing the effect of suction
or blowing on heat and mass transfer and momentum in the boundary layer over a stretching sheet. Later Datta and Roy [4]. Ishak et
al. [5] and Elbasheshy [6] studicd about the heat transfer in a fluid flow through a stretching surface under the influence o f physical
circumstances like uniform heat flux, non uniform heat source and radiation. Raju et al. [7] demonstrated the effect of cross diffusion
by considering the magnetohydrodynamic (MHD) flow and heat transfer characteristic under the influence of velocity and thermal
slip condition for the boundary layer flow through a permeable stretching sheet. So far in the above study fluid flow across the
stretching surface were considered for analyzing the heat transfer characteristic under the effect of several physical parameters. But
the importance of analysis of flow and heat transfer existence across a stretching cylinder cannot be ignored as it plays an important
role in hot rolling, fibre and wire drawing etc. kecping this view in mind Crane [8] explored the study of flow of heat trans fer analysis
of a viscous fluid due to stretching hollow cylinder. His work was extended by Wang [9] who studied the heat transfer due to the
stretching cylinder. ,

Numerical solution of laminar boundary layer flow, uniform suction or blowing and MHD effects over stretching cylinder
were found by Ishak et al. [10], [11]. [12]. Elbashbeshy [13] analysed the influence of suction/injection on flow and heat trans fer over
a stretching horizontal cylinder in magnetic field with heat source/sink. Munawar et al. [14] discussed the flow of a viscous fluid over
an oscillatory stretching cylinder by using an implicit finite difference scheme. The work of Grubka and Bobba [15] was extended by
Ishak and Nazar [16] by analyzing the flow features over a stretching cylinder and obtained similarity solutions assuming that the
stretching velocity is linear with axial direction. Si et al.[17] presented the numerical solution of unsteady flow and heat transfer of
viscous fluid due to porous cylinder which is stretching and expanding at the same time.

The effect of non uniform heat source on the flow and heat transfer over the stretching surface or flat plates have been
obtained by a number of researchers [18-20]. Pandey and Kumar [2]] made numerical study under slip condition of boundary laver
flow and heat transfer through a stretching cylinder in Cu-water nanofluid flow. They found that the increasing values of nanoparticle
volume [raction parameter lowers the velocity boundary layer and intensify the thermal boundary layer. Krishna et al. [22] numerically

analyzed the velocity and temperature distribution for a problem dealing with variable thickness stretched surface. But the
examinations regarding the flow and heat transfer over the stretching cylinder under the influence of non uniform heat source/ sink are
found to be few in literature. Motivated by the above investigations the author has confined his work to study the impact of non-
uniform heat absorption/generation on MHD flow of nanofluid via a permeable stretching cylinder in porous medium, Bhatt et al, [23]
studied the Cu-nanofluid flow, heat and mass via a permeable streiching sheet in porous medium in the existence of chemical reaction
and magneto-hydrodynamics. Singh et al. [24] analyzed the heat and mass transfer behavior of unsteady flow of squeezing nanofluids
between two parallel plates in the sight of uniform magnetic field with slip velocity effect is investigated.
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Three different models viz. Nanda model, Jiang model and BK model with different physical origin have been used to study
the size dependence of melting temperature and cohesive energy of nanomaterials. A critical analysis demonstrates that the
suitability of Jiang model or Nanda model depends on the material considered. Moreover, BK model works well for
different nanomaterials considered in the present work. This demonstrates the suitability of the models proposed earlier. We
therefore, extend the BK model for the size dependence of cohesive energy and Debye temperature. Nanda model has been
found to give the reverse trends for the size dependence of cohesive energy as observed experimentally. However, Jiang
model and BK model give similar trends of variation as observed experimentally. A comparison of the computed results
with the experimental data demonstrates the superiority of the BK model. We also extend the BK model for the study of size
dependence of Debye temperature. A good agreement between theory and experiment demonstrates the validity of the

model proposed.

Keywords: Melting temperature, Cohesive energy, Debye temperature, Nanomaterials

1 Introduction

Nanoparticles have attracted increasing attention in
the material science'”. Melting is a very common
phenomenon but not well defined for nanomaterials.
Different theories of melting have been proposed’,
which are still waiting for their extension for
nanomaterials. It has been observed that the melting
temperature of metallic, organic and semiconductor
nanoparticles decreases with the decrease of their
particle size*’. Melting point depression and
enhancement of nanocrystals have been found to
depend on size, dimension and surface conditions of
nanocrystals®. A phenomenological model without
adjustable parameters for size and dimension
dependence of melting point depression and
enhancement of nanomaterials has been introduced’.
The predictions of the model have been found to be
consistent with the experimental data and other
thermodynamic models for metallic nanocrystals. The
differences with other theoretical considerations have
been discussed. The model has been extended for the
size dependence of cohesive energy’. Nanda et al.'’
derived an expression for the size dependent melting
of low dimensional systems on the basis of an analogy
with the liquid drop model and empirical relations of
bulk solids. A comparison with the other theoretical

*Corresponding author (E-mail: munish_dixit@yahoo.com)

models as well as available experimental data has
been presented. The model has been used to
understand the effect of substrate temperature on the
size of the deposited cluster and superheating of
nanoparticles embedded in a matrix. An empirical
relation for the size dependence of cohesive energy
has also been proposed.

A simple model has been developed to understand
the size and shape dependence of melting and
superheating of nanomaterials''. The size dependence
of melting temperature of free standing nanoparticles
as well as embedded nanoparticles has been reported.
The formulation has been used to study the effect of
shape on melting temperature during the reduction of
size. The results have been compared with the
available experimental data. A good agreement
between model predictions and experimental data has
been observed. In the present paper, we extend the
model to study the size dependent of cohesive energy
and Debye temperature. Thus, there are different
models based on different physical origins for the size
dependence of melting temperature and cohesive
energy. It is therefore, legitimate and may be useful to
present a comparative study of all these models in the
light of experimental data. This may help the
researchers to use a more suitable model for further
studies of size dependent properties of nanomaterials.
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Synthesis and Characterization of ZnO-CeO,
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Zn0O-CeO, nanocomposite was synthesized by co-precipitation and reverse micelle methods, which
show rod-shaped morphologies. In co-precipitation method, the nanocomposite has uniform rod-
shaped structure, whereas in reverse micelle method rods like structures are made up of spherical
shaped nanoparticles. The photocatalytic dye degradation of rhodamine-B (RhB) has been exam-
ined using ZnO-CeO, nanocomposite at room temperature. The photodegradation rates of catalysts
in co-precipitation and reverse micelle methods were observed as 0.026 min~—' and 0.042 min—',

respectively.

Keywords: znO-CeO, Nanocomposite, Band Gap, Rhodamine-B, Photocatalysis.

1. INTRODUCTION

Nowadays, water pollution is a worldwide problem that
affects the environment significantly. The textile indus-
tries effluents or organic dyes are the most important
source of water pollution.:? In recent years, to solve this
issue many researchers have been focused for the use
of semiconductor nanocomposite or metal oxides for the
photocatalytic dye degradation of wastewater and organic
pollutants.?

ZnO is a semiconductor material which has wide
band gap (3.37 eV) and large excitonic binding energy
(60 meV).* ZnO nanoparticles are chosen as an impor-
tant nanomaterial due to its great applications in the field
of electronics,” optics,® optoelectronics,” and UV laser
devices.> 9 On the other hand, CeO, with fluorite type
structure is also one of the most significant catalysts
that show considerable reduction without phase change.
CeO, and its metal oxide based nanocomposite display
excellent catalytic activity due to its redox properties in

*Authors to whom correspondence should be addressed.
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various organic reactions e.g., catalytic wet oxidation,
oxidative coupling of methane with carbon dioxide, water-
gas-shift reaction, and solid oxide fuel cells etc.!'"!® More-
over, CeO, based nanocomposite metal oxides have been
investigated as good catalysts in catalytic reactions. CeO,
nanoparticles also form oxide ion vacancy due to reduc-
tion of Ce 4p which results the appearance of electronic
conductivity and mixed conductor.!'”'® ZnO and CeO,
based nanomaterials are the efficient catalysts for photocat-
alytic reactions as they have limited photocatalytic activ-
ity (~45%) under visible light due to their large band
gaps.'9?!

In the present work, our main aim is to enhance the
photocatalytic activity by introducing the CeO, nanopar-
ticles with ZnO. ZnO-CeO, nanocomposites were syn-
thesized using two different chemical methods and used
to investigate the photocatalytic dye degradation RhB at
room temperature. This work represents the simple syn-
thetic approach for the formation of nanocomposite mate-
rial in rod shape morphology which could be an important
photocatalyst for waste water treatment and environmental
applications.

1533-4880/2018/18/3532/004 doi:10.1166/jnn.2018.14675



35

Send Orders for Reprints to reprints@benthamscience.ae

Current Catalysis, 2018, 7, 35-42
RESEARCH ARTICLE

!

Current

Catalysis

Synthesis and Characterization of Au/y-Al:O3 Nanocatalysts for Vapor-§
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Abstract: Background: Au-catalyzed selective oxidation of benzyl alcohol to benzaldehyde was inves-
tigated over Au/y-ALOs nanocatalysts under aerobic conditions. The homogenecous deposition-
precipitation method was used to prepare these catalysts. In the present work, varying Au content over
v-ALOs support has been used as heterogeneous catalysts to investigate the vapor phase oxidation of
benzyl alcohol to benzaldehyde. In this study, it was observed that an Au/y-Al203 catalyst shows an op-
timum conversion of benzyl alcohol to benzaldehyde at Au loading of 2 wt%. The catalytic activity of
Au/y-Al20O3 was interrelated with Au particle size supported by Au on y-Al>O3 support. The catalytic ac-
tivity depends on the size of the gold nanoparticles, as well as on the interaction between gold nanopar-
ticles and various support materials. We have optimized various parameters such as Au nanoparticles
loading, reaction temperature, and reaction time for efficient conversion as well as product selectivity.

ARTICLE HISTORY Methods: The Au nanocatalysts supported on y-Al2O3 were prepared with by homogeneous deposition-

i“?ivsdi]“;lag&o?l%” precipitation (HDP) method by varying the loading of Au nanoparticles and using urea as the precipitat-
evised: July 24, .

Accepted: July 27, 2017 ing agent.

Dor: Results: A varying Au loading has been employed over y-Al2O3 support material after their structural

10.2174/2211544706666170811101508 o e . )
§ investigation. The vapor phase oxidation of PhCH20H to PhCHO was investigated over Au/y-ALO3

catalysts under air. Only a few percent of benzyl alcohol were found to convert in the absence of as-
synthesized catalysts. Moreover, bare support also showed a very poor catalytic activity towards benzyl
alcohol conversion. Hence, the synergistic effect of Au nanoparticles over support materials facilitated
as an excellent catalyst for efficient conversion of benzyl alcohol to benzaldehyde. The 2 wt% of Au/y-
ALOs catalysts after 2 h of reaction time showed the maximum conversion of 33%.

Conclusion: Au/y-Al2O;s catalyst prepared by HDP method exhibits a high catalytic activity as well as
stability for the vapor phase conversion of benzyl alcohol to benzaldehyde. The optimum condition for
efficient conversion of benzyl alcohol is observed to be 2 wt% Au loading, 2 hr reaction time and 320
°C of reaction time for all cases.

Keywords: Gold nanoparticles, benzyl alcohol, oxidation, benzaldehyde, aerobic condition, HDP.

1. INTRODUCTION oxidation reactions at lower temperatures [2, 3], which allow
excellent control over the selectivity for specific selective
oxidation reactions. The alcohol oxidation process produces
very valuable by-products which could be utilized as inter-
mediates for the synthesis of other compounds and as end
products for chemical industries. Further, benzyl alcohol
(PhCH,OH) selective oxidation acts as a fundamental reac-
tion for both laboratory and industry procedures. Au is one
of the catalysts, which is very famous for the selective oxida-
tion of benzyl alcohol (PhCH>OH) to benzaldehyde
(PhCHO) [4-10]. The selective oxidation of alcohol is usual-

Bulk gold (Au) shows poor catalytic performance due to
its stable and inert nature compared to other transition met-
als. After various studies it has been observed that Au in the
form of nanoparticles (NPs) shows significant catalytic per-
formance [1]. Moreover, supported Au NPs shows much
higher catalytic activity than Au alone. Hence, supported Au
NPs received major attention in catalytic science today. Au
shows excellent catalytic characteristics towards the

*Address correspondence to this author at the School of Chemistry and ly carried out under base, which acts as a promoter or a co-
Biochemistry, Thapar University, Patiala - 147 004, Punjab, India; E-mail: catalyst [2, 5, 6, 8, 9, 11-14]. During alcohol oxidation, the
ashishkumar.ict@gmail.com presence of base increases alcohol deprotonation which

2211-5455/18 $58.00+.00 ©2018 Bentham Science Publishers
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Abstract

Indian retail industry has emerged as one of the most dynamic and fast-paced industries
due to the entry of several new players. It accounts for over 10% of the country’s gross
domestic product (GDP) and around eight % of the employment. India is the world’s fifth-
largest global destination in the retail space. Retailers now a days are using a variety of
technologies to engage and attract their customers. This research paper focuses on the
Future of Retailing in India by taking into account some prominent key areas that are
relevant to the retail management such as technology and tools to facilitate decision
making, visual display and merchandise offer decisions, consumption and engagement, big
data collection and usage and analytics and profitability. Some other important issues that
are deserving of additional inquiry are also taken in consideration in the study, & some
important areas of emerging applicability are also introduced in the study such as the
internet of things, virtual reality, augmented reality, artificial intelligence, robots, drones,
and driverless vehicles.

Keywords: Retailing, Retail, Future, Strategies, Innovation
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SWOT Analysis of Uttarakhand Road
Transport Corporation

Dr. Ashutosh Kumar*

ABSTRACT

The. word SWOT is derived from the four words: Strengths, Weaknesses, Weaknesses,
Opportunities and Threats. This pa per discusses the application of SWOT analysis as the analytical
tool to measure performance and future prospective of the State Road Transport Undertakings
(SRTUs) with special reference to Uttarakhand Road Transport Corporation (UTC), being a
government undertaking working for providing transport services in the state of Uttarakhand. It
was incurring losses from beginning of the study to end of the study period. Hence it is of great
importance to know the Strengths, Weaknesses, Opportunities and Threats (SWOT) OF THE
Corporation, Which help in improving the performance of the Corporation. The study is divided
into two phases: the first phase analyse the performance of the UTC and the second phases
discusses the application of SWOT analysis on the working of the UTC.

Keywords: SWOT, Road Transport, Performance, Cost, Analysation, Management, Operational.

INTRODUCTION

Road Transport is one of the most auspicious and dominant means for rapid economic development.
Passenger transportation plays an important role in solving the sociological problems of society,
.e. lack of mobility, geographical dissimilarities, rural and urban gap and medical, educational and
pleasure needs. Prior to independence, the passenger road transport sector in India was dominated
by the private operators, and there was unhealthy competition amongst operators who concentrated
on the more remunerative routes. A consensus, however, has emerged that controlled monopoly is
the only answer to the evils of unhindered and selfish competition.

The passing of the Road Transport Corporation Act, 1950 provided the necessary legal and
financial framework for state participation. With the encouragement given by the planning commission
and with suitable amendments to the Motor Vehicles Actin 1956, many state road transport undertakings
(SRTUs) were formed in the 1960s and were able to provide better services, covered more areas
and gave fair wages to the employees.

OBJECTIVE OF THE STUDY

The prime objective of the is investigate the strengths, weaknesses, opportunities and
threats of the UTCs. The following are the other objectives formed to analyse the current situation

of the Corporation-
» To evaluate the performance of the Corporation in internal as well as external environment.

* To suggest some effective measures for strengthening the current situation of the
Corporation.

*Associate Professor, Hemwati Nandan Bahuguna, Post Graduate Government College, Khatima.
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Abstract The present investigation deals with the study of fluid flow and heat transfer character-
istics occurring during the melting process due 1o a stretching surface in micropolar fluid with heat
absorption. The governing equations representing fluid flow have been transformed into nonlinear
ordinary differential equations using similarity transformation. The equations thus obtained have
been solved numerically using Runge-Kutta-Fehlberg method with shooting technique. The effects
of the melting parameter, micropolar parameter heat absorption parameter and stretching param-
eter on the fluid flow and heat transfer characteristics have been tabulated, illustrated graphically

and discussed in detail. Results show that heat transfer rate decreases with melting parameter

and heat absorption parameter significantly at the fluid-solid interface.

© 2016 Ain Shams University. Production and hosting by Elsevier B.V. This is an open access article under
the CC BY-NC-ND license (htip://creativecommons org/licenses/by-nc-nd/4.0/)

1. Introduction

The micropolar fluids are those which contain micro-
constituents that can undergo rotation, the presence of which
can affect the hydrodynamics of the flow. [t has many practical
applications, for example, analyzing the behavior of exotic
lubricants, colloidal suspensions, solidification of liquid crys-
tals, extrusion of polymer fluids, cooling of metallic plate in

* Corresponding author.
E-mail address: singh khilap8@gmail.com (K. Singh).
Peer review under responsibility of Ain Shams University.

ELSEVIER Production and hosting by Elsevier

http://dx.doi.org/10.1016/j.a5¢).2016.04.017

a bath, animal blood, body fluids and so more. The flow and
heat transfer characteristic induced by a stretching surface in
a non-Newtonian fluid is of great important because it oceurs
in many” manufacturing processes such as in the polymer
industry. Eringen [1-3] has introduced the theory of micropo-
lar fluids that is capable to describe those fluids by taking into
account the effect arising from local structure and micromo-
tions of the fluid elements. Das [4] studied the effect of partial
slip on steady boundary layer stagnation point flow of an elec-
trically conducting micropolar fluid impinging normally
through a shrinking sheet in the presence of a uniform trans-
verse magnetic field. The unsteady MHD boundary layer flow
of a micropolar fluid near the stagnation point of a two-
dimensional plane surface through a porous medium has been
studied by Nadeem et al. [5]. Ishak et al. [6] investigated heat
transfer over a stretching surfuce with variable heat flux in

2090-4479 © 2016 Ain Shams University. Production and hosting by Elsevier B.V.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-ne-nd 4.0/,
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Abstract

In the present paper, a numerical model is developed to examine the effects of chemical reaction on heat and mass transfer flow
of a magneto-micropolar fluid over a non-conducting wedge with Hall and lon-slip currents. The governing system of partial
differential equations converted into similarity equations in ordinary differential equations by using the similarity
transformations. The resulting equations thus obtained have been solved by adaptive Runge-Kutta method along with the
shooting method. The effects of different physical parameters on velocity, microrotation, temperature and concentration
distributions have been illustrated graphically. Also, the results for the skin-friction coefficient, the heat transfer rate and the mass
transfer rate at the surface are tabulated for various values of fluid properties and the flow conditions. Numerical results show
that the mass transfer rate increase with the Schmidt number and chemical reaction parameter.

Keywords: Chemical reaction, Hall current, Heat and mass transfer, lon slip. Micropolar fluids, Wedge.

Citation to this Article: Singh K, Kumar M. Influence of chemical reaction on MHD boundary layer flow of a micropolar fluid over a wedge with
Hall and lon-slip currents. International Journal of Engineering Papers, January 2018; 3 (1): 1-9.

1. Introduction

The micropolar fluids are those Non-newtonian fluids, which contains particles of micro-size and they belong to a
class of fluids with non-symmetric stress tensor that we shall call polar fluids. The presence of microstructure
particles and non-symmetric stress can changed the hydrodynamics of the flow. The classical Navier-Stokes theory
is not able to describe the flow properties of micropolar fluids e.g. exotic lubricants, biological fluids, colloidal
suspensions, polymeric fluids, liquid crystals, animal blood and fluids containing certain additives. Eringen [1,2 &
3] and Lukaszewicz [4] have provided detail discussion of the micropolar fluid and their application in fluid
dynamics. The natural convection boundary layer flow of a thermo-micropolar fluid past a non-isothermal vertical
plate has been studied by Jena and Mathur [5]. Beg et al. [6] investigated convective heat and mass transfer of
micropolar fluids in a non-Darcy porous regime. Kumar [7] analyzed the problem of MHD mixed convective flow
of a micropolar fluid. Pal and Chatterjee [8] have proposed a numerical model to examine the mixed convection
magneto-hydrodynamic heat and mass transfer in micropolar fluid saturated Darcian porous medium. Recently,
researchers [9-11] have been investigated micropolar fluid flow in various cases.

The study of MHD micropolar fluid flow and heat transfer in presence of hall and ion-slip currents has important
application in engineering and science e.g. in power generators, MHD accelerators, refrigeration coils, transmission
lines, heating elements and electric transformers. Seth et al. [12] analyzed Hall current, radiation and rotation

1'Corresponding Author:Khilap Singh
Email Address:singh.khilap8@gmail.com
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Abstract

An attempt is made to investigation of MHD natural convection flow of a micropolar fluid
due to a permeable moving plate in porous medium in the presence of chemical reaction
and radiation. The Lie group analysis used to create similarity transformations and by using
those transformations, the system of governing highly non-linear partial differential equations
is converted into a set of non-linear coupled ordinary differential equations. The ordinary
differential equations thus obtained have been solved by utilizing Keller box method. Numer-
ical solutions for the skin-friction coefficient, Nusselt and Sherwood numbers as well as the
velocity, micro-rotation, temperature and concentration are presented graphically for different
parametric conditions and discussed in detail. The results show that the skin-friction coeffi-
cient reduces with greater values of micro-polar or material parameter and the heat transfer
rate advances with reduction in micropolar and radiation parameters. The mass transfer rate
accelerates with higher values of chemical reaction parameter.

Keywords Chemical reaction - Keller box method - Lie group analysis - MHD - Micropolar
fluid - Porous medium - Slip velocity - Suction/injection - Thermal radiation

Mathematics Subject Classification 76A05 - 76S05 - 80A20

List of symbols

a Velocity slip parameter

By Constant of magnetic field

b Thermal slip parameter

Cyz  Coefficient of local skin-friction

Cp  Specific heat at constant pressure (J kg~'K )
D Thermal slip factor
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Occurrence of aquatic Hyphomycetes in two
of Chamoli District, Ut

Tetrachaetum, ip and lophorus were isolated fro
hyphomycetes are well known for their triradiate, tetraradiate, sigmoid, helicoid and cloved
types. In the present study it was noticed that higher altitudinal stream showed the greater
richness of aquatic hyphomycetes.

Introduction

The mycoflora of freshwater habitat includes a spectacular array of Aquatic Hypho
characterized by their magnificent spore types. Ingold (1942) was the

Descals 1979), Ingoldian fungi (Webster and Descals 1981)
)udmiﬂmmmm' parts of the.

with reference to their y and ecology (Descals and Webster 1982 a, Gonezol 1975, Gonezol
and Toth 1974, Greathead 1961, Haeckel and Marvanova 1979, Hudson and Ingold 1960, Ingold 1975,
i 2013)

Web: dDx

from various habitats by Sati and his coworkers from Kumaun

1992.2014, Satiand Tiwari 1990a,b, 1992a, b, 1993 and Belwal & Sati 1999 & 2005 and Belwal et of
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Heat and mass transfer flow of MHD nanofluid over permeable
stretching sheet in a porous medium with chemical reaction: A Lie
group analysis

'Bipin C. Bhatt, |Govind Pathak and “Khilap Singh

M. B. G. P. G. College, Haldwani, Uttarakhand -263 139, India
2G. B, Pant University of Agriculture and Technology. Pantnagar. Uttarakhand-263 145, India
Corresponding authors email: bipin.bhatt] 6@gmail.com, singh.khilap8@gmail.com

Abstract: The present study is devoted to the numerical solution of the MHD heat and mass transfer flow of Cu-water nanofluid
via a permeable stretching sheet in porous medium in the presence of chemical reaction. The system of coupled non-linear partial
differential equations is transformed into a system of non-linear ordinary differential equations with the help of Lie group
analysis and similarity transformations. The equations thus obtained have been solved by the Runge-Kutta-Fehlberg fourth fifth
order method with shooting technique. The effects of different physical parameters on velocity, temperature and concentration
distributions are illustrated graphically and discussed in detail. Numerical results for the skin-friction coefficient, the Nusselt and

Sherwood numbers are tabulated for various physical parameters.
Keywords: Heat and Mass Transfer, Lie group analysis, Permeability, Porous medium, MHD, Nanofluid, Stretching sheet
Nomenclature

AI’ A2 ’ A3 dimensionless constant

B0 magnetic field strength
C concentration of the fluid
Cf skin-friction coefficient

-1 -1
Cp specific heat at constant pressure [Jkg K ]
DB mass diffusivity
DT brownian diffusion coefficient
F dimensionless velocity of the fluid

-1 -1
k, thermal conductivity of the solid nano-particle [Wm K ]
-1 -1

k/ thermal conductivity of the base fluid [F¥71 K]
Ky effective thermal conductivity of the nanofluid
M magnetic parameter
Nul Nusselt number
Pr Prandtl number
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Development of thermodynamic model for size,
shape, pressure and temperature dependent
properties of nanomaterials

SANDHYA BHATT AND MUNISH KUMAR

Department of Physics, G. B. Pant University of Agriculture and Technology,
Pantnagar, 263145, India

Received: September 19, 2017: Accepted: February 6, 2018.

A simple theoretical model is developed to study the properties of nano-
materials under varying conditions of size, shape, pressure and tempera-
ture. The model is also applicable for their bulk counterparts. We have
considered MgO and Mg,Si0, minerals as examples. The model has been
used to study the equation of state, elastic properties and thermal expan-
sion under different conditions of size, shape, pressure and temperature, in
addition to the bulk properties. The results obtained are compared with the
available experimental data. A good agreement between model predic-
tions and experimental data supports the validity of the model developed.
It is realized that such a simple model which unifies the behaviour of nano
and bulk material under different conditions is the first attempt in theory.

Keywords: Nanocrystalline minerals, high pressure, high temperature, size and
shape

1 INTRODUCTION

It is well known that the properties of nanosized materials are different from
those of coarse-grained (bulk) materials. This is due to the reduced crystallite
size and large fraction of surfaces/interfaces, where the atomic arrangement
is disordered as compared to the perfect crystal structure [1-3]. Grain size
and shape have a great influence on the properties of nanomaterials. In addi-
tion to the size and shape, nanomaterials are also very sensitive to the

* Corresponding authors: sandhyabhatt91 @ gmail.com; munish_dixit@yahoo.com
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Application of bond energy model for different nanomaterials

Sandhya Bhatt* & Munish Kumar
Department of Physics, G B Pant University of Agriculture and Technology, Pantnagar 263 145, India

Received 11 April 2017, accepted 21 July 2017

A simple theory has been developed using bond energy model of nanomaterials. The formulation has been obtained for
the size and shape dependence of specific heat and conductivity. We have computed the size dependence of specific heat of
Ag and Au nanoparticles. The results obtained have been compared with the available experimental data as well as with the
earlier theoretical relation. It has been found that specific heat increases by decreasing the particle size. There is an
appreciable improvement in the results as compared with the earlier relation and a good agreement with the available
simulation data. We extend the model to study the effect of shape for the size dependence of specific heat and thermal
conductivity of different nanomaterials. The results obtained have been discussed in the light of earlier investigations as well
as experimental data. A good agreement between theory and experiment demonstrates the suitability of the formulation has

been developed in the present paper.
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1 Introduction

Nanostructure science and nanotechnology have
become a multidisciplinary and one of the broadest
fields of research in material science. Nanostructured
materials include atomic clusters, layered films, thread
like structures, and bulk nanocrystalline materials.
Physics of nano scale materials is different from its
macroscopic material and their properties are often
superior due to which nanomaterials are of active
research interest. By wusing different methods of
synthesis, it is possible to tune their thermodynamic
properties. These thermodynamic properties are
influenced with the change of size as well as shape.
Therefore, knowledge of these thermodynamic
properties is necessary to design or fabricate them'.
Thermodynamic properties like melting temperature,
Debye temperature, specific heat, thermal conductivity
etc. behave differently with the reduction of particle
size”*. Nanoscopic specific heat is a function of size,
shape as well as temperature. Specific heat of Cu and
Pd is about 10% and 40% higher as compared to their
bulk values’. By studying Gibbs free energy of
nanoparticles, Luo et al.’ studied the thermodynamic
properties of silver nanoparticles viz. melting
temperature, molar heat of fusion, molar entropy of
fusion and temperature dependence of entropy and
specific heat. Studies reveal that these thermodynamic
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properties can be divided into two parts; bulk quantity
and surface quantity, and surface atoms dominate for
the size effect on the thermodynamic properties of
nanomaterials. The heat capacity of ideal nickel,
copper, gold, aluminum and palladium FCC clusters
with diameter up to 6 nm has been studied’ in the
temperature range of 150-800 K in terms of the
molecular dynamics theory using a tight binding
potential. This study shows an enhancement in specific
heat at nanoscale.

Manufacturing and processing of a material require
the knowledge of its thermal properties. Thermal
conductivity of nanomaterial is affected by the
temperature, size and shape. The thermal conductivity
of single crystal of silicon has been measured® from 3
to 1580 K and of single crystal of germanium from 3 to
1190 K. These measurements have been made using a
steady state, radial heat flow apparatus for 7> 300 K
and a steady state longitudinal flow apparatus for 7" <
300 K. This radiation flow technique climates thermal
radiation losses at high temperatures. At all
temperatures, major contribution of thermal
conductivity in Si and Ge is produced by phonons.
Thermal conductivity has been calculated from a
combination of the relaxation times for boundary,
isotope and phonon scattering and was found to agree
with the experimental measurements. Above 700 K for
Ge and 1000 K for Si, an electronic contribution to
specific heat occurs, which agrees well with the
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Mesoporous cerium oxide (CeO,) nanoparticles act as an effective heterogeneous catalyst for the
transamidation reaction of amides with amines. The mesoporous CeO, nanoparticles were pre-
pared by hydrothermal method using different cerium precursor such as: cerium(lil) chloride hep-
tahydrate [CeCl; - 7H,0], cerium nitrate hexahydrate [Ce(NOj); - 6H,0], ceric ammonium nitrate
[(NH,),Ce(NO3)¢], and cerium(lll) acetate [Ce(C,H;0,)5 - 1.5H,0]. It shows highest catalytic activity
for transamidation of acetamide with N-octylamine under solvent free conditions. This is the first
example of a heterogeneous catalyst for transamidation using aliphatic amines as substrates. The
X-ray diffraction, BET surface area analysis, and FT-IR characterizations of CeO, suggested its
excellent catalytic activity for transamidation reaction.

Keywords: Nanostructures, Transamidation Reaction, Hydrothermal Synthesis, Mesoporous

CeO,, One-Pot Synthesis.

1. INTRODUCTION
The amide bond is a fundamental part of biological and
synthetic polymers (i.e., proteins and nylons) and also the
most important linkages in industrial and medicinal chem-
istry nowadays. Synthesis of N-alkyl amides have been a
great interest of study because they are synthetic interme-
diates of numerous natural products, pesticides, pharma-
ceuticals, and polymers.' The most common way to make
an amide bond by using a stoichiometric amount of a cou-
pling reagent with growing focus on green chemistry is
still an expensive and wasteful procedure.? In the view of
green chemistry, there has been high interest in developing
catalytic methods of amide bond formation, which avoid
using these coupling reagents.’

Clearly, there is a lack of an efficient catalytic procedure
for selective synthesis of the secondary amide from simple
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primary amides (acetamide) and amines (N-octylamine),
as a transamidation reaction. However, most of them suffer
from low activity, low selectivity or limited scope. Herein,
we report such a procedure utilizing catalytic quantities of
lab made mesoporous ceria to activate the primary amide
and promote a transamidation reaction. During the course
of our on-going effort into developing catalytic synthesis
of amide bonds,* we envisioned that a catalytic method of
primary amide activation would not only be an exception-
ally atom efficient and clean reaction but it also need to be
highly synthetically useful due to the primary amide group
inertness in presence of many other catalysts and common
organic reagents.

Transamidation generally requires harsh conditions
(>250 °C), long reaction times and stoichiometric reagents
to cleave the chemically robust amide bond. CeO, has
acid-base and redox properties and has been used as
an effective catalyst for various organic reactions®®

4983

doi:10.1166/jnn.2017.13744



Copyright © 2017 American Scientific Publishers
AMERICAN Al rights reserved _
PUBLISHERS  Printed in the United States of America

Journal of

Nanoscience and Nanotechnology
Vol. 17, 5303-5309, 2017
www.aspbs.com/jnn

Effect of Different Shapes of TiO,
Nanoparticles on the Catalytic Photodegradation
of Salicylic Acid Under UV Light

Manpreet Kaur Aulakh, Nishi Arora, Ashish Kumar, Amjad Ali, and Bonamali Pal*
School of Chemistry and Biochemistry, Thapar University, Patiala 147004, India

Titania of different nanostructures was synthesized by microwave synthesis and the conventional
method. The synthesized nanostructures of titanium dioxide were characterized by different optical
and morphological techniques. The microwave assisted TiO, nanoparticles [TiO, (MW)] depicted
higher photocatalytic activity along with degradation properties. Photocatalytic degradation is one
of the major applications of TiO,. Higher surface area of TiO, (MW) and TiO, (TP) was observed
as 123 m?/g and 46 m?/g respectively while the specific surface area of TiO, P25 is 50 m?/g. TiO,
(MW) shows crystallite size of 8.2 nm which holds good as compared with the size reported. The
degradation profile of salicylic acid had shown that TiO, (MW) proved to be a promising catalyst as
compared to conventionally synthesized and commercially available counterparts.

Keywords: Salicylic Acid, Photocatalytic Degradation, Microwave Synthesis, TiO, Photocatalytic

Activity.

1. INTRODUCTION

Photocatalysis is the type of catalytic reaction wherein
the reaction is initiated in the presence of photons of
light. Semiconductors have been vastly employed as cata-
lysts in heterogeneous photocatalysis and the semiconduc-
tor photocatalysis process occurs when a photon equal to
or greater than band gap energy is absorbed. These charge
carriers are responsible for photo-oxidation and photo-
reduction of organic moieties. There are many examples
of semiconductors as metal oxide, metal sulfides which are
used as photocatalysts such as ZnO,"? ZnS,** TiO,,*°
WO;I’12 etc. Semiconductor photochemistry had greatly
enhanced the development of photocatalysis during 1970
and 1980.3

TiO, being available in abundance has low toxicity,
low cost, good chemical, mechanical stability and high
photocatalytic activity so is used as an efficient photo-
catalyst. The importance of using this photocatalyst was
unfolded in the late 1960s. Many applications of TiO, have
been reported in recent years. Its applications ranging in
ointments, pigments, oils, paints, sunscreens, mineralizing
organic acids, organic pollutants, dyes, herbicides, etc. The
efficiency of the TiO, photocatalyst increases as the size
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and shape of the photocatalyst are tailored accordingly.
Photocatalytic property of TiO, is highly influenced by its
crystal structure'* and mostly used forms are anatase and
rutile.’® As reported in the literature, many researchers had
proved that rutile is a least active form of TiO,.'®

Many methods are listed in literature for the synthesis of
TiO, nanoparticles; these include ultrasonic irradiation,!’
hydrothermal,'*°  photoreductive ~ decomposition,*!
precipitation,?? microwave synthesis etc. Out of numerous
techniques, microwave synthesis has great significance to
synthesize nano-powders. It is a green and eco-friendly
method and requires less amount of energy for carry-
ing out any reaction as compared to other methods.?
Microwave synthesis provides uniform heating for sol-
vents and reagents in the reaction mixture which results
into uniform production of nanoparticles.’*? As com-
pared to hydrothermal synthesis, time is reduced by 2-3
orders in microwave synthesis. Moreover, it plays a crucial
role to control the size of nanoparticles.?® Hydrothermal
microwave synthesis is a recent technique to prepare
nanoparticles with low-temperature range and high rate of
reaction.”%

Titanium dioxide has been employed in various pho-
tocatalytic activities, photodegradation being one of the
major applications. By enhancing the light intensity,
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A series of V,05/SBA-15 catalysts with varying V,05 loadings ranging from 2.5-20 wt.% were
prepared by impregnation method and characterized by N, adsorption—desorption method, X-ray
diffraction (XRD), FT-IR, UV-DRS analysis, laser Raman spectroscopy (LRS), X-ray photoelectron
spectrometry (XPS), scanning electron microscopy (SEM), Electron spin resonance (ESR), temper-
ature programmed reduction (TPR) and temperature programmed desorption (TPD) of NH;. The
catalytic properties were evaluated for the ammoxidation of toluene. The XRD results suggest that
the SBA-15 supported vanadia samples present well-defined XRD patterns corresponding to the
SBA-15 structure. Laser Raman spectroscopy suggests the formation of the isolated VO, species
on the SBA-15 support below 10 wt.% V,0O5 loadings. XPS and UV-DRS studies reveal that vanadia
is present in fully oxidized state (5+) in all the samples. TPR results indicate that the reducibility of
vanadia decreases with vanadia loading on SBA-15. TPD of ammonia results suggests that the total
acidity increases with V,05 loading. The ammoxidation of toluene results shows that V,05/SBA-15
shows better catalytic properties and well correlate with dispersion and acidity of the catalysts.

Keywords: SBA-15 Supported Vanadia, Ammoxidation, Toluene, Benzonitrile, etc.

1. INTRODUCTION

Supported vanadium oxides have been widely investigated
as they represent an important group of catalysts for num-
ber of reactions, such as the oxidation of sulphur dioxide
to sulphur trioxide,! ammoxidation of alkyl aromatics,**
oxidation of o-xylene to phthalic anhydride™® and selec-
tive catalytic reduction of NO)L,1 oxidation of butane to
maleic anhydride’ and selective oxidation of methanol to
formaldehyde® or methyl formate.” ' Supported vanadia
catalysts have also been investigated for the photo-induced
oxidation of methane to formaldehyde'' and oxidative
dehydrogenation (ODH) of propane'* ' and ethane.'*
The surface structures of vanadia supported on oxides
such Al,O;, SiO,, ZrO,, Nb,Os and TiO, are quite dif-
ferent from that of bulk vanadia catalyst. The efficiency
of supported vanadium oxide catalysts mainly depends
on the dispersion of the active phase.!> !¢ Dispersion of
active phase can be greatly influenced by the nature of
supported oxide,!” the kind of promoters/additives present
and the method of preparation of the catalysts, and the
nature of the vanadium active sites. Isolated tetrahedral
vanadium oxide species containing the terminal V=0
group have been proposed to be the active sites for many

*Author to whom correspondence should be addressed.
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reactions.'®!? In the recent past, many studies have been
focused related to structural information of the supported
vanadium oxides with their catalytic properties.?’

Recent approaches in developing catalysts have used the
homogeneous dispersion of metal species on the surface
of porous high-surface-area supports, such as silica, alu-
mina, titania, and zirconia, as well as the increased sta-
bility of active species on a support. Although extensive
efforts have been made to control the dispersion on sup-
ported catalysts, the development of a simple methodology
to prepare highly dispersed vanadium metal oxide with
high vanadium loading remains a challenge.”!

Many reports have addressed the synthesis and char-
acterization of supported vanadium oxide species, and
the chemical and structural nature of the vanadia on
the supports.'”?>2 Improved catalytic performance is
often attributed to isolated tetrahedral mono vanadate
(VO,) species.'®-?> %} Using the incipient wet impregnation
method, the isolated, three-legged (=Si0),V=O0 species
was found to be the most favourable site at the low cover-
age on SiO,, AL O;, TiO,, ZrO,, and HfO, supports.’®
However, the precise control of vanadium-isolated active
site dispersion has not been successfully achieved with this
supports, resulting in numerous surface species, includ-
ing polymeric vanadia species and bulk crystalline V,Os,

2327-3941/2017/5/076/010 doi:10.1166/apm.2017.1122
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Abstract Detoxification of harmful dyes through noncon-
ventional catalytic processes is getting thrust in light of
environmental remediation. Current work reveals synthe-
sis of gold-titania (Au/TiO,) mesoporous nanostructure
and its enhanced photocatalytic performance for degrada-
tion of alizarin dye. Optically, Au/TiO, shows a charac-
teristic surface plasmonic absorption band at 520 nm,
whereas X-ray diffraction (XRD) pattern reveals the ana-
tase phase of TiO, with fcc unit cell structure and tetrag-
onal geometry. X-ray photon spectroscopy depicts (Au
4f7, at 84.0 and Au 4fs, at 87.7 eV) the elemental state
of gold (Au®). Specific surface area was witnessed to de-
crease with increase of Au content (169, 141, 130, and
119 m2/g for 1, 2, 3, and 4 wt%, respectively). The meso-
porous Au/TiO, nanocomposite showed higher catalytic
performance in comparison to commercial nano-TiO,
(P25), which is credited to better charge delocalization
at metal semiconductor interface. The reusability studies
of the photocatalyst exhibited more than 98% degradation
of the dye even after 10 consecutive cycles.

Keywords Nanocomposites - HDP - Alizarin dye -
Photocatalysis
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Introduction

Dye pollutants are among the prime sources of water contam-
ination from textile and printing industries. The treatment of
these dye effluents is highly desired for the preservation of
clean air, soil, and water. There is an immediate need to take
some necessary steps to develop efficient photocatalyst to de-
grade these toxic pollutants.

Anatase phase of TiO; is one of the best photocatalyst
for pollutant dye degradation. Selectively, TiO, is impor-
tant due to their very low cost, excellent chemical and
mechanical stability, catalytic activity, availability, and
nontoxicity [1-3]. The only limitation for TiO, as a
photocatalyst is that its band gap (3.2 eV for anatase)
disables it to be active in visible light region of the solar
spectrum. But, the presence of rutile phase shifts its ab-
sorption maximum towards visible light. Doping with
metal or nonmetallic elements [4, 5] or by deposition of
noble metal nanoparticles (NPs) on TiO; surface is also an
effective way to improve the photocatalytic activity of the
catalyst [6—8]. Previously, it has been reported that when
TiO, is doped with noble metals, its photocatalytic activ-
ity is enhanced under UV and visible light irradiation. The
improved UV light photocatalytic activity is recognized
due to effective charge separation of the electron when
they are transferred from conduction band (CB) of TiO,
to metal NPs [9, 10]. On the other hand, the surface plas-
mon resonance effect of some metals like Au and Ag also
helps TiO, to sensitize in visible light [11-13]. In ad-
vanced photocatalytic system, sunlight active metals have
been given a major thrust and Au is favored due to rich
photochemistry both in homogenous and heterogeneous
systems. In homogenous systems, the dimeric complexes
of Au have been reported as efficient materials for radical
reaction under sunlight. Revol et al. reported radical

@ Springer



A Blannual -Bilingual J ournal of Economlcs

l’, Volume-13 = .| Cof"ference No. 13 : October 2017

ANNUAL CONFERENCE
14™ and 15" October 2017

The Emergmg Contours of Centre-State Fiscal Relations in India
REE

Women and Development
%%

D}namlcs of Mlgratlon in U.F. and Uttarakhand

Uttar Pradesh and Uttarakhand Econemic Association
(Founded By Arthik Adhyayan Evam Shodh ¥ikas Samiti)

J
Department of Banking, Economics and Finance

Fundelkhand University, Jhansi.




ﬁém#mm"mﬁﬁmﬁﬁ?sﬁwmaﬁdaﬁﬁﬂﬁmd@m
mgﬂaﬁﬂwﬁmaﬁaﬁﬁwﬁaﬂﬁﬁaﬁr'mm‘ﬁmﬁéﬁs
wﬁm@a%a?w%v%lﬂﬁwﬁvf%mwmwmmrﬂaé?ﬁa%ﬁ?

mﬁmwmﬂﬁnﬁmm?mwmmmﬁmm
T e 4 3 f

\ | /
77 R SR e (aeeree), Ao e 4R et IS, 50 o '

vwwmmamm$mmmﬁﬁﬁwm.mﬁm‘ .
e Veotodotiodlo aear e, werfi e (arrvr) !
" Siow, apfire, fovdodio IR, T vl S (Fwravs) ! 5
* W BT, anfare, Hovwodio WRIR, S Rrvafrarea, A (serravs)

3 |



MAH MUL/3051/2012 IV
1 awatia
ISSN: 2319 9318 Jr.No.62759 0[7. 1«1

Oct. To Dec. 2017
Issue-20, Vol-06 I 0142

38|

j Erm—

g Fam &t Sl

T

steteicicioolelelolk

ST WEA T UG gecdl @ A1 WA

T wEed 9ol B, AW T gged arel © 3
U FE T g5 g0 2 ¥ S T 4
M —ar— e Rt & g 81 a5
foper & ST 4T AT G § 91 9 A9 Fo
syfrs enfawrnT F1 WA dE FH TE0)
ﬁmm?azammmn“mm 2o %

}

=23

Teedl a7 3SR F0 & s e 2
oy FHEE WEER g BREET e &

T & SfEe o T U e S e w
T Teod Tl 8, fFEE ¥ g9eon 9rer ¢ 3
TE—=r—TTE AT FAa I @) g FH
FOAEY F 2 FHE FEA TEE a9 At

mmﬁmmmwmwm
| 22 T 2025 T FHT 34 HS =2
THEEAT ST % 9 3T OBHIE 97 8

FA F TUER R HPEH H g eTfEE
=7 7% T 3 29wy H 2992 & dIF €9
YA TR ATl &2 22%2 T FE @ UHvE F
T TET S| IEE 23%2 H 3¢ 99 @ fBE
=T ( veod—ou) UT Uf =T 3 W =
SIS AT |, 9% FEo 2\s J01 H =1 TET 8
g 7922 W ST B A% 4RAT emaedr B
¢o UfATE # i uE 99 A7 § w3 A
F ATEA HEIAT A1, IHH FE w A WA
ez ZeqEA (FEIAT) 2332 H OTES & 23
=7 B a5 AT B0 47 3R IFH AR A B
I off gAar & WHY S 4T ¥ % an § 6
i FF afg 27 2.8 WA # O A W
H=F T B, Safe W— = gfg 2T o 2
w2 R 49 H g @ o3NE BH
o 2 W T T T F o s
> ORI SANeh (fRETEn) i 3E
Wﬂmqldﬁ{WWJﬁ?—?ﬁﬁfﬂﬁWm

Ha (@) 9Ra FOwE ¢ wavs
T @ GE N Se g R E T 8
2| et W T 4T H TH A Al 3TMEar
ST A B T A B 2 S I A
F 3709 STEW 2ET & T, T (9 7 )

;-:’“ .

F\uh ﬂ’

m Interdisciplinary Multilingual Refereed Journal @Il n ol L I(N3)

3&0{ a |'}»M/L€d

v Planof R

—



IR

,,;_..\_,_




201/

International Research
Journal of Management
Sociology & Humanities

| Vol 8 Issue 10 ISSN 2348 — 9359

www.|RIMSH.COM




= | oy o/ = :“'7 -‘“7 y et

(=]

A\ §

IRIMSH Vol 8 Issue 10 [Year 2017] ISSN 2277 — 9809 (Online) 2348~9359 (p,int)

FAIS! Sihaftal W arefiqe H yorra

RN SieT TGO TR e Riczrors
9 ¥ ~

QAT 3 RrEs
Wmmﬁ”ﬁ@wwwmmél
;ha;?ﬂaﬁamq SAlaeT & 3o, 3HT, Wﬂﬁﬁ?mﬂzﬁammﬁ
- g@ T Fe= R g & Y §1 FouaT HT FAQT o Tgar
amwsﬁmﬂamﬁam?ﬁma{wwmﬁmw%
1T aTel 3T &, o 3 ety foverst o 0 et Y 1 axarey wes
meﬁwmmmﬁ%ﬂﬂﬁwmﬁm
mmmmwmm%lmmmmﬁmh
gm%#aﬁmﬂaﬁmmat%ﬁiﬁmﬁﬁafmﬁ%lmm
mmm:&mmm,m,m@gmmsﬁzm
aﬁg@%ﬁ%,mmmmmmmaﬁmm@m
mﬁmwmmﬁqﬁmmwmmmm
TR T2 Fo1 3771 AT ) FFINT T F& CAT Tt 37T 8,
ﬁﬂﬁ@ﬁiwméammﬁm%mm-mﬁﬁﬁmﬁ

mnrfaﬁma,a@m%,gmz%,wa &Y. o Faar A

Wmm%ﬁ;@ﬁaﬁ#a—oﬁsﬂm EHARY et oRT T @

1 T Rt @Y T 81 e st e s A

*faﬁr%ewma.amﬁa 3T FARY e 7t e ¥1f
%

Ntern. s .
"ational Research Journal of Management Sociology Humanities Page 99
Www.irjmsh.com




[Year 2017) lSSN 2277 ~ 9209 (()fl”fm) 720, Yargy .

IRIMSH Vol 8 Issue 10

it 4y e e, T AHA AR I B AN
e T i i T 1 AN S BT,
S — ko ratr T8 o, bl et N o ,ﬂ,f,m )
e v e o o Y Pt 8wt A i
o s # ot & fafEe ST AT # e VT8 8| At
fafzay 7 #5 arf NHIMID g & A, €T & AT A4 a4 oy
%1 g A W q acd 3 HeRRl QA feRaT e %1 7z
cafaay i oy §1gEd A acArT gl iy S 196 i g gl
Ao dfegs dad ¥ oarra 7 &1 AR W Arpalral @ uffag 7 v
2
A5 et & Fafaay 3 Tgrd) oiver IRy Fafcrar aTer ATl %77,
faye gz wgr &t giEal, T, srerde-adYsh, @y geat, fawlzr #e, O
g, - AT Sl T gU, gTal T STe - el hY gl &1 HUF
At 45 aery o dcll- TSITAT T, FHHT I hIFT afeey, v S Amd-
sy Tt usd §1 w6 et 3 T oy TR g@Y &1 g, FAA Fl
gt WHTRE wcd w Rad g ) gt Rt St & Az A
HAH Ye, urér . wafrer g AT Fca & 9 fraré 73 B 4
sfiﬂ‘dﬂﬂ g shapafret & MY ¥ adcdhrar 81 xaftar o1 3
A S R i
b WA TETE T TN ATTaRoT gAY HeA H AT

g e B uedet ¥ @ @ ol 2
fovermar o1 4 ¥ ot oY arg crpafter TSy

/

KA BT I ST ST e 3 ) sy S, T

ey, aﬂﬂ][[nfq,ﬁﬁ ‘ﬁQJ]Tl § ’
e ey ey Hal ‘%\:W;Nﬁi i m' Fatel fawg & M ¢l y
RO Ay | gy aver Ry w e

International Rese;
oneireh Joury |
vl of Mmmgo'nwnt Soclology Humanities Page 100
WWW.irjmsh.com




i 2277 - 9809 |
qaidd N Ay A oy \ ) 2o (Print)
‘ P G Ay o N
T S N X vy oy y s o I R e o g g
o Yy b

N \’“ {\)‘ " T
WX W0 Rt ay g LY, Fatd

Ry b ' ‘TWJ} Bt ST = )
TS Sl SN sy sﬁa;\ gs i; STSTIT S ) Rrese) s st 3 aes
™ . pu C - D 2
PASCHA el 7o 3t mm‘ U &1 daifyeh rtsmait 3 aroy, o a8

QIR SRTETET ,
ﬁﬁﬁﬂmé—mt}m . feait ferer afgTer b eleheficl
; ST H AT GO 7 T@T | arefigs & venfad sa@
mﬁ%ﬁm%gsﬂﬁhﬁsﬁmmﬁlmﬁ;ﬁ:ﬂwﬁaﬁmm
STT &7 EY Y eI S TG ¥1 3 MR O o1 o7 et AT e
A s T T ¥ A SN 3 Y S e s A @
geit F AT IR H TR F T ¥ A IF A TS
w,mnaﬁr,qﬁsﬁaﬁammmﬁ,mmq\mﬁ,mm,mm
e Ry Resft e T i T a2t A T Z
I e T | e & g W alehelied FR 1 FEA g1 e
mﬁmﬁ,mamﬁm,mﬁﬁmmﬁawﬁ

fnﬁaﬁmmﬁﬁﬁmﬁmam%’l
1.3awga:r;riqz§ﬁa:gﬁgm.§r.€r. QAT

International Research Journal of Management Sociology Humanities Rag‘e 101




PUNE RESEARCH DISCOVERY ISSN 2455

AN INTERNATIONALJOURNALOFADVANCED STUDIES VOL 2, ISS

MIGRATION AND HIGHER EDUCATION IN UTTARAKHAND
(SPECIAL REFERENCE TO GOVERNMENT COLLEGES)

HEMA PANDEY

Research Scholar

Govt. M.B.P.G. College, Haldwani
Kumaun University Nainital.
UTTARAKHAND INDIA

ABSTRACT

Migration is one of biggest problem of the country. The skilled human resources are
migrating frequently to metropolitan cities for searching good opportunities. Uttarakhand is
most affected stare of India. In Uttarakhand, higher educational institutions are also affected
by this problem. Quality education is one of the biggest cause of migration of stiudents in
government  higher ediccation institutions. The primary reason of migration from
Uttarakhand is searching better education, which leads for better employment.  For the
better employment and education, people migrate from underdeveloped and developing areas
to developed ones. In this research paper, we have analysed the reasons of migration of
students of government higher education instintions of Uttarakhand in search of higher
education in other states. Paper is based on secondary data.
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1} INTRODUCTIUON

Migration means movement from one part of a place to another, introduction of this word is
dated back 1o the origin of human life, Migration is not only related 1o the humans but the
animals also migrate for their survival. During early age. people used to move from one place
to another place for searching food and shelter. Gradually people started moving towards
civilization and started living in group. When the need arose, people moved from one place to
other place to find fertile land for agriculture, In modern era migration has become an
important feature of social and economic life. Today, there are various issues like poverty.
food, insecurity, violent conflicts, political insecurities, persecution and environmental
destruction, education, employment etc. which prompt individuals to leave their home in
search of safety and better life. Manifestation of underdevelopment is the root causes of
national and international migration, it specifically includes push-factors such as income
disparilies belween areas, socio-economic instability. and population pressures. Migration
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can be good for individuals who migrate for their own development but it adversely affects
the development of ¢_uatries of the origin i.ough loss of essenbi. human resources, often
referred to as “brain drain”, as well as through potential depletion of the national labour force
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as Hardy the great regionalist
Thﬂm

Dr. Roma Guha
Professor (English Literature),

Sri Guru Nanak Kanya PG College, Nanakmatta (Uttarakhand)

Hardy, eminent novelist and poet of late Victorian era, as added mlg_h:ﬁ&
oty, greatness & grandeur and breadth & depth to English ~ncmcl. Hardy
majc:jy!lhc novel seriously as a form of art which should offer not only a
lrca:,_;se;matitnn of human life but also an interpretation of it, using the country
Gde as the background ans simple almost primitive, human beings a characters.
A regional novel 18 a novel which deals with the life. customs, mgnncrs.
efe, of some particular region. The distinctive features of the chosen region are
aressed. Hardy is a great regional novelist, and Wessex is the region which
forms the scene of action for all Hardy's works. Hardy's wessex has been
peographically indentified with South-Westemn England.  The scene changes
from place to place in lus various works. However, casterbridge can be closely
indentified with Dorchester, the region to which Handy belonged the scene and
the character of Hardy's work belong to this region. The pastoral and legendry
aspects of these regons have been explored in great detmils by Hardy.
According 10 Entice Andrew the carly novels of Hardy can “be grouped as
enclosed landscapes® and established him firmly as a regional novelist,

A regional novel 1s a novel which deals with the physical features,
people, life, customs, habits, manners, traditions, language cte., of a particulars

ality but regionalism does not mean the factual reponting or photographic
reproduction,

Hardy is one of pioneers of the regional novels. In his novels he has
Created the background of the Southern England like Scoult’] he has portrayed
l.he life of the people living in the country side. The details of the Wessex
country side are partially realistic and partially un-realistic.

which :lafd.‘/ has gsed \\-'es.sex for the South-West countries especially Dorset
ug l;rm the setting of his novel, the people and the country side of Wessex
oh } or .Hard‘_v the archetypal forms of human existence. R.A. Scott James

srves. ‘During the whole of his novel writing period when he was at his
www.iri com 67|Page
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Equation of state and lattice parameter of SnO, nanomaterial
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Abstract

We developed a simple theoretical model to study the effect of pressure, temperature, shape and size on nanomaterials. We used
the model to study the Equation of state (EOS) and pressure dependence of lattice parameter of SnO, nanomaterial. We selected
SnO, as an example because of the fact that the required experimental data are available so that a comparison of the results may
be presented. We used the model to study the compression behaviour at room temperature and compared our results with the
experimental data as well as with those based on Birch- Murnaghan Equation of state (BMEOS). Our results are found to present
a good agreement with the experimental data as well as with those based on BMEOS. Due to the simplicity and applicability of
the model, we extended our studies at different temperatures i.e. 300 K, 500 K and 700 K. A shift in the isotherms has been
obtained. We also included the effect of shape and size in the EOS model to make it widely applicable for nanosystems. The
results of pressure dependence of lattice parameter for SnO, are compared with available experimental data. A good agreement
between theory and experiment supports the validity of the model developed.

© 2017 Elsevier Ltd. All rights reserved.
Selection and Peer-review under responsibility of International Conference on Recent Trends in Engineering and Material
Sciences (ICEMS-2016).

Keywords: Equation of state; lattice parameter; nanomaterial

1. Introduction

SnO, nanoparticles are of quite research interest due to their unique properties at nano-range. They are used in
magnetic resonance imaging, gas sensors, catalytic processes and liquid crystal displays [1]. A phase transition series
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A model is proposed to study the size and shape effects on specific heat and thermal
conductivity of nanomaterials. The formulation developed for specific heat is based on
the basic concept of cohesive energy and melting temperature. The specific heat of Ag
and Au nanoparticles is reported and the effect of size and shape has been studied. We
observed that specific heat increases with the reduction of particle size having maximum
shape effect for spherical nanoparticle. To provide a more critical test, we extended our
model to study the thermal conductivity and used it for the study of Si, diamond, Cu,
Ni, Ar, ZrO2, BaTiO3 and SrTiO3 nanomaterials. A significant reduction is found in the
thermal conductivity for nanomaterials by decreasing the size. The model predictions
are consistent with the available experimental and simulation results. This demonstrates
the suitability of the model proposed in this paper.

Keywords: Specific heat; thermal conductivity; size and shape.

1. Introduction

Nanomaterials have been of great research interest in recent years due to their differ-
ent unique properties. Their size- and shape-dependent properties can be tuned by
using different synthesis techniques. To synthesize or design them, a good knowledge
of their thermodynamic properties like melting temperature, specific heat, thermal
conductivity etc. is required.! Potential applications for thermoelectric devices in
different areas and solid state managements have made the engineering of thermo-
electric materials an active area of research.?3 Advancements in materials and pro-
cessing techniques have paved the way to produce scalable, cost effective materials
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Effect of size and shape on melting and superheating of free standing and
embedded nanoparticles
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ARTICLE INFO ABSTRACT

Keywords: A simple model is proposed to study the size and shape dependence of melting and superheating of
Size nanomaterials. The size dependence of melting temperature of free standing spherical nanosolids viz. Ag, Au,
ShziPe Al and Zn nanowire as well as embedded nanoparticles Pb and Ag is reported. The formulation is used to study
Melting

the effect of shape on melting temperature during reduction of size. The different shapes of nanomaterials viz.
film, icosahedral, wire, spherical, hexahedral, octahedral and tetrahedral are considered. The size and shape
dependence of surface atoms, total number of atoms and their ratio is computed. The results obtained are
compared with the available experimental data and discussed in the light of recent investigations. A good
agreement between model predictions and experimental data supports the validity of the formulation
developed. It is concluded that in addition to the size, the shape of nanomaterials also plays an important

Superheating
Nanomaterial

role during the behaviour of nanomaterials.

1. Introduction

At present, synthesis of nanoparticles is very common due to their
various applications in different fields. Nanoparticles have unique proper-
ties which depend on size and shape [1]. Melting is a very common
phenomenon but still unclear. Different theories of melting have been
proposed, which are still waiting to a test for small systems [2]. Just after
the first report on the size dependent melting temperature of small particles
by means of transmission electron microscope [3], a lot of attention was
paid to this basic phenomenon. It has been observed that the melting
temperature of metallic, organic and semiconductor nanoparticles de-
creases with decreasing their particle size [4—7]. This simply means that
their melting temperature is less as compared with the corresponding bulk
materials. The size dependence of melting temperature is well known at
present [8], which results due to high surface to volume ratio and the
surface substantially affects the interior (bulk) properties of nanomaterials.
Many models tried to explain the size dependent melting temperature,
based on the fact that nanoparticles are ideal spheres. Since the size
dependence results from the large surface to volume ratio, the surface areas
of nanoparticles will be different in different shapes and area difference is
large in small particles. Thus, the nanomaterials are challenging because
they exhibit strong size and shape effects. A good understanding of size and
shape dependence may help us to make best use of the advantages and
bypass the disadvantages of nanomaterials. Many investigations show that
the melting temperature of free standing nanoparticles decreases as particle

* Corresponding author.

size decreases. However, the melting temperature increases for embedded
nanoparticles [9].

Qi [10] developed a simple model and predicted that the melting
temperature of free standing nanosolids decreases with decrease in the
particle size. The results have been reported for Sn and Pb nanoparticles
and In (nanowire and nanofilm). A good agreement between theoretical
and experimental results demonstrates the validity of the model proposed.
Due to the simplicity and applicability, the model needs its wide applic-
ability in addition to its application for free standing nanosolids in the
shape of nanowire and nanofilm [10]. Since nanomaterials exist in many
shapes [1,11] and therefore, it is legitimate and may be useful to extend the
model for different nanomaterials in different shape, which is the purpose
of present paper. We considered free standing nanosolids (Ag, Au, Al and
Zn) and embedded nanoparticles (Pb and Ag) in different shapes i.e. film,
icosahedral, wire, spherical, hexahedral, octahedral and tetrahedral to study
the size effect on melting temperature. The theoretical formulation has been
reported in Section 2, results and discussion in Section 3.

2. Theoretical formulation

Tt is well known that in the field of nanoscience and technology, the
hardness of the material plays a very important role. The hardness of the
material typically increases with decreasing grain size, a phenomenon
known as Hall-Petch Effect (HPE). However, Schiotz et al. [12] presented
computational simulations of the deformation of nanocrystalline copper,
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