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The Kinetic Study for the Fast Bromination Reaction of the
Regioisomers of Cresol in Aqueous Medium by Competition
Techniques

* . .
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Abstracts: The kinetic study for the bromination of the regioisomers of cresol in aqueous medium by molecular
bromine has been carried out using the competition technique. These reactions are rapid and are found to be of
the second order. The specific reaction rates determined at 27.0°C are 0.8 x 1 0% 1.78 x 10’ and 4.4 x 10' M s
for the ortho, para and meta isomers respectively. These values quantitatively justify the relative reactivity of
these regioisomers in aqueous medium which has been qualitatively speculated hitherto for these rapid
bromination reactions.

Date of Submission: 06-05-2019 Date of acceptance: 20-05-2019

I.  Introduction

The competition technique is used to study the fast bromination of the regioisomers of Cresol. A
chemical reaction has kinetic and thermodynamic aspects. Chemical kinetics furnishes information regarding
reactivity of the reactants from the determination of the rate constant which is in turn associated with the height
of the energy barrier between the reactants and products.The mechanism of a reaction in one sense is the
sequence of several elementary steps involved in the conversion of the reactants into products. Reaction
mechanism gives the analytical information about the make and break of the chemical bonds involved in the
reaction. and identification of products. These are electrophilic substitution reactions generally and are rapid in
aqueous solutions. Of these, Brominations are the fastest and Todinations the slowest. Various brominating
reagents are used such as molecular bromine.'

The significant equilibrium in aqueous solutions is

Xy+ H,O = HOX + HX

Table 1: The formation of H,OX" as the probable electrophile in these aqueous solutions is easily ruled out as
the following table

Halogen [ [X'] [X]/[X] [H,0X'] [X1/[X]2
Cl, 10% 107
Br, 10" 107
12 1040 10-10

Table 2: The relative reactivities of some brominating reagents was estimated by Shilov and Kaniaev as
Br’ BrCl Bn, HOBr
110000 43000 80 0.12

However, Raoet.al.have convincingly ruled out the formation of positive protonated cations in aqueous
brominations and has proposed a catalytic route to explain the increased rates of these reactions in acidified
solutions. The bromination of aromatic compound by N-bromoSuccinimide and bromine molecule as a
brominating reagent
A rapid reaction may proceed slowly enough for conventional measurements provided the low concentrations of
the reactants reached are measurable.

B] The Competition Technique

When A and B do not react with each other but C reacts with both A and B then a competition can be
arranged between A and B to react with C wherein C is in insufficient quantity and A and B are in large
excess. If the rate constant for one of the competing reactions is known, the other can be found out. Taft and
Cook have determined the rate constant by the competition technique.’

DOI: 10.9790/5736-1205011318 www.iosrjournals.org
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In this study, CuO/Cu(OH);, (denoted as CuONs) nanostructures were synthesized relying to a cheap and
rapid chemical co-precipitation method using copper sulfate and liquid ammonia as precursors. Results
obtained from X-ray diffraction, and field emission scanning electron microscopy analysis revealed the
crystalline nature of synthesized CuONSs. Fourier transform infrared spectroscopy and energy dispersive
spectroscopy studies showed interactions between copper and oxygen atoms. Synthesized CuONs
showed the size in the range of 20—30 nm using high resolution transmission electron microscopy
analysis. The photocatalytic degradation performance of Reactive Green 19A (RG19A) dye using CuONs
was evaluated. The results showed that CuONs exhibited 98% degradation efficiency after 12 h and also
complete mineralization in form of reducing chemical oxygen demand (COD) (84%) and total organic
carbon (TOC) (80%). The nanocatalyst was recovered from the dye containing solution and its catalytic
activity can be reused up to four times efficiently. CuONs was also able to decolorize actual textile
effluent (80% in terms of the American Dye Manufacturers' Institute (ADMI) value) with significant re-
ductions in COD (72%) and TOC (69%). Phytotoxicity studies revealed that the degradation products of
RG19A and textile effluent were scarcely toxic in nature, thereby increasing the applicability of CuONs for
the treatment of textile wastewater. Additionally, the CuONs showed a maximum antibacterial effect
against human pathogens which also displayed synergistic antibacterial potential related to commercial
antibiotics. Moreover, CuONs displayed strong antioxidant activity in terms of ABTS (2,2’-azino-bis(3-
ethylbenzothiazoline-6-sulphonic acid) (ICsp: 51 pg/mL) and DPPH (1,1-diphenyl-2-picrylhydrazyl)
(ICsp: 60 pg/mL) radical scavenging. The CuONs exhibited dose dependent response against tumor rat C6
cell line (ICsp: 60 pg/mL) and may serve as anticancer agents.

© 2018 Elsevier Ltd. All rights reserved.

1. Introduction

modifying the molecular and atomic stages of materials. Materials
reduced at nanometric scale display significantly different and

Extensive research in the area of nanotechnology has grown toa exclusive characteristics and are extensively applied with varia-
higher extent attention and plays a ground-breaking role in tions in scientific fields (Saratale et al., 2017, 2018). Nanoscale metal

* Corresponding author.

oxide materials are considered as vital constituents in micro/
nanoscale devices due to its certain specific size and size oriented
physico-chemical characteristics. Cupric oxide (CuO) has become a
widely accepted metal oxide because of a large surface area,

E-mail address: gdsaratale@donggul.edu (G.D. Saratale).
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Abstracts: The kinetic study for the bromination of the regioisomers of cresol in aqueous medium by molecular
bromine has been carried out using the competition technique. These reactions are rapid and are found to be of
the second order. The specific reaction rates determined at 27.0°C are 0.8 x 107, 1.78 x 10* and 4.4 x 10" M s
Jor the ortho, para and meta isomers respectively. These values quantitatively justify the relative reactivity of
these regioisomers in aqueous medium which has been qualitatively speculated hitherto for these rapid
bromination reactions.
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I.  Introduction

The competition technique is used to study the fast bromination of the regioisomers of Cresol. A
chemical reaction has kinetic and thermodynamic aspects. Chemical kinetics furnishes information regarding
reactivity of the reactants from the determination of the rate constant which is in turn associated with the height
of the energy barrier between the reactants and products.The mechanism of a reaction in one sense is the
sequence of several elementary steps involved in the conversion of the reactants into products. Reaction
mechanism gives the analytical information about the make and break of the chemical bonds involved in the
reaction. and identification of products. These are electrophilic substitution reactions generally and are rapid in
aqueous solutions. Of these, Brominations are the fastest and Iodinations the slowest. Various brominating
reagents are used such as molecular bromine.'

The significant equilibrium in aqueous solutions is

X+ H,O = HOX + HX

Table 1: The formation of H,OX" as the probable electrophile in these aqueous solutions is easily ruled out as
the following table

Halogen | [X'] [ X]/[X] [H0X'] [X]/[X] >
Cl 10%° 107
Br, 10 107
L 107 10"

Table 2: The relative reactivities of some brominating reagents was estimated by Shilov and Kaniaev as
Br BrClI Br, HOBr
110000 43000 80 0.12

However, Raoet.al.have convincingly ruled out the formation of positive protonated cations in aqueous
brominations and has proposed a catalytic route to explain the increased rates of these reactions in acidified
solutions. The bromination of aromatic compound by N-bromoSuccinimide and bromine molecule as a
brominating reagent
A rapid reaction may proceed slowly enough for conventional measurements provided the low concentrations of
the reactants reached are measurable.

B] The Competition Technique

When A and B do not react with each other but C reacts with both A and B then a competition can be
arranged between A and B to react with C wherein C is in insufficient quantity and A and B are in large
excess. If the rate constant for one of the competing reactions is known, the other can be found out. Taft and
Cook have determined the rate constant by the competition technique.?
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ARTICLE INFO ABSTRACT

Keywords: Herein, supercapacitor developed using Mn-doped Co$ thin films (1-5% Mn) were prepared using the successive
CoS thin films ionic layer adsorption and reaction (SILAR) method. The effect of the Mn-doped CoS thin films on the structural,
Doping morphological, and supercapacitor properties were studied using X-ray diffraction (XRD), X-ray photoelectron

XRD spectroscopy (XPS), field emission scanning electron microscopy (FE-SEM), transmission electron microscopy
E:x:;::::ciln;:zi:kes (TEM), and electrochemical evaluation. Doping up to 3% Mn lead to improvements in peak intensity. Also, the
morphological results indicated that doping of Mn affected the CoS nanostructures. The 3% Mn-doped CoS
electrodes had an interconnected nanoflakes-like nanostructure, with a high porosity compared to the other
electrodes. XPS data strongly supported the XRD results. The Mn-doped CoS electrodes showed a higher capa-
citance (621 Fg~") than the other electrodes, and electrochemical impedance spectroscopy indicated that the
3% Mn-doped CoS electrode was highly conductive. The characteristics of the 3% Mn-doped CoS electrode

proved its applicability in supercapacitors.

1. Introduction

Recent years have experienced a substantial movement toward
more, clean, environmental pollutant-free, low-cost, and sustainable
energy sources. Several sustainable energy sources are available, like
solar cells [ 17, batteries {21, fuel cells 3], oil, supercapacitors {41, and
natural gas. Of these energy sources, solar cells, batteries, and super-
capacitors are most favorable applicants for the energy conversion and
storage [5-91, and all represent main energy sources for practical ap-
plications at the industry level in the portable electronic device industry
[5,10-13]. Among these devices, supercapacitors are more beneficial,
due to a high power density, long time charging-discharging {6-91, and
long-term cyclic stability relative to conventional batteries [14-191.
Supercapacitors usually classified into different types: electrochemical
double layer capacitors and pseudocapacitors {207,

Many researchers are currently working on the development of new
nanostructures, such as hierarchical, hybrid, and hetero-structured
nanomaterials, for improving the specific energy, power, and cycling
stability {5,21]. Previously, different binary and ternary phases of co-
balt sulfide/oxides, including several binary compounds, were in-
vestigated [22-26]. Recently, supercapacitors of ternary metal sulfides
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revealed as an exciting electrode material, due to its high redox reaction
and high conductivity of NiCo,S4 electrodes [271.

Among the binary and ternary metal sulfide/semiconductors, binary
CoS electrodes are the most capable electrode nanomaterials for su-
percapacitor application because of their high redox reaction, multiple
and changeable valence states, as well as higher electrical conductivity.
Hu et al. {3} successfully synthesized a hierarchical hollow nanos-
tructure-like CoS electrode for electrochemical application, assembled
from nanocubes, nanosheets (NSs), and nanoparticles (NPs) that re-
sulted in double-shelled CoS-NP/CoS-NS constructs with exceptional
capacitance (980 F g~ 1) at current densities of 1 A g ~1 Faberetal. |24]
prepared CoS, thin films by a thermal method on a glass substrate for
solar cell applications and demonstrated that CoS, displayed high
electrocatalytic activity in the electrolyte. Liu et al. {25] established a
facile hydrothermal method to prepare a porous nanocoral-like Co3S4
thin film directly on a Ni foam. Both, the crystal growth mechanism and
the development of the coral-like Co3S4 on Ni foam, were explained.
Subsequent electrochemical testing revealed the CosS, electrode for
supercapacitor has a large specific capacitance in KOH electrolyte. Xie
et al. (28] used a hydrothermal approach to prepare carbon-coated
CoS, as a thermal battery electrode, which presented higher cell
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ABSTRACT:

The locality of Deogad (16°23' N ; 73°23' E ) in Sindhudurg district of Maharashtra State, India was
selected on the basis of the habitat , topography, vegetation and local market value to study the reproductive
periodicity of the oyster Saccostrea cucullata . The maximum sizes attained by S. cucullata in the estuaries at
Deogad was 44-45 mm shell length. However, larger sized oysters are found round the year in the estuary at
Deogad.

The environmental parameters such as tidal heights ,pH, temperature , dissolved oxygen and salinity existing on
the oyster beds in Deogad was recorded on every new-moon and full-moon days for a period of twelve months.

The microscopic details of the gonad tissue processed on every new moon (NM) and full moon (FM)
days of each month revealed following stages ; (i) Gametogenesis ; (ii) Maturing ; (iii) Mature; (iv) Partial
spawning ; (v) Complete spawning ; (vi) Recovery ;(vii) Neutral . The gonads of twenty oysters were staged for
males and females separately on each NM and FM days and percentage of the males and females in these different
stages were calculated.

The study on reproductive periodicity in male oysters of S. cucullata from Deogad showed that many
oysters were in gametogenesis stage in entire June and once again on November NM. Maturing stage was seen
on March NM, May FM, July NM and again on November FM and in entire December. Many oysters were in
mature stage on March FM, April FM and July FM and again on January NM. Most of oysters were under spent
stage on March FM, in entire August and September, and on January FM. Many oysters were under recovery
stage on May NM and in entire October. Most of the samples collected in entire February and on April NM
showed prominent neutral stage. The female oysters showed that the gametogenesis was dominant on March NM,
in entire June and on November NM; maximum on NM of March and on November. The maturing stage was
dominant in entire April and May and on July NM and December NM. Oysters under spent condition were
dominant on April NM and December FM, and all the gametes were released in entire August, September and on
October NM. The recovery stage was recorded in many oysters on October FM and January FM, while the neutral
stage was recorded in entire February.

These different stages of the gonads have been correlated with the changes in environmental conditions
over the oyster beds from the two localities. The results are discussed in the light of possible impact of the
environment on reproductive events.

Key words: S. cucullata, Deogad, Achra, NM, FM, gametogenesis, maturing, mature, spent
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Abstract
Technical advance p .
advancement of the modern world, popularity of social networks arce

sonificantly changing the direction in e : . : . .
significantly changing the direction in education. Both the future of the education and of socicty

in general depends on understanding by all participants of educational process of the direction of

a strategic development of education (Koryuhina C, Shamshina T ). ICTs arc making dynamic
changes in society. They are influencing every aspects of human life. [CT is a scientific,
technological and engineering discipline and management technique used in handling
information, its application and association with social, cconomic and cultural matters
(UNESCO, 2002).

As world is moving rapidly towards digital information, the role of ICTs in education

st

becomes more and more important and this importance will continue to grow and develop in 21

century. This paper highlights various impacts of ICT on contemporary higher education and
also discusses potential future developments. It also explores some challenges in higher
education like cognitive tutors, need for developing a model, collaborative authoring etc. It is
generally believed that ICTs can empower tcachers and learners, making significant
contributions to leaming and achicvement. The innovation of the Information Communication
Technology (ICT) in modern teaching, which is a pivotal for national development, has not been

inculcated in third world countries.

Key words: ICT, technology, scientific, information, communication

Introduction

According to Daniels (2002) ICTs have become within a very short time, one of the basic
building blocks of modern society. Many countrics now regard understanding ICT and mastering
the basic skills and concepts of ICT as part of the core of cducation, alongside reading, writing
and numeracy. However, there appears to be a misconception that ICTs generally refers to

‘computers and computing related activities’. Pelgrum and Law (2003) state that near the end of
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Abstract: This study demonstrates a green-route-based synthesis of high-concentration
suspensions of anisotropic silver nanoparticles (AgNPs) by peptone (Pep), a soluble protein
hydrolysate and an abundantly used nutrient source in microbial-media. The transformation of
Ag ions from solution into a high-concentration suspension of anisotropic Pep-AgNPs, at an
extremely low concentration of peptone (0.02%), indicates that the present green-route synthesis
method follows “low volume high concentration nano-synthesis”, and, hence, enhances the
economic significance of the process. Process optimization with different concentrations of AgNPs
(1-5 mM), NaOH solution (540 mM), and peptone (0.004%-0.12%) gave the optimized
Pep-AgNPs synthesis at 3 mM of AgNOs; 20 mM of NaOH, and 0.02% of the peptone
concentrations. The green-route synthesized Pep-AgNPs were structurally characterized by the
TEM, XPS, FT-IR, and XRD analyses. The Pep-AgNPs against the clinically relevant bacteria
Escherichia coli and Staphylococcus aureus gave significant anti-bacterial properties, with a MIC
(minimum inhibitory concentration) of 100 ppm. The colony counting and morphological
observation of the bacterial cell under SEM corroborated an anti-bacterial potential of the
Pep-AgNPs. Therefore, Pep-AgNPs are green-route synthesized, anisotropic, and have a
significant anti-bacterial potential that can be used in many relevant applications.

Keywords: Peptone; Microbial nutrient; Anti-bacterial silver nanoparticle; Escherichia coli;
Staphylococcus aureus

1. Introduction

As the development of nanotechnology progresses, the silver nanoparticles (AgNPs) have
become one of the most demanding nanoparticles, owing to their increasing number of applications
in different sectors [1-9]. The shape, surface chemistry, and size of the AgNPs gives them typical
physical, optical, chemical, and electronic properties. Therefore, the specific design of AgNPs has
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Abstract

Water is life and it is universally acclamation as the most important natural resource.
The end use of water is essential for every inhabitant and for a wide range of economic and
informal sector activities. It is vital for agriculture, industry, health and hydropower. India
accounts for about 17.5 % of the world’s population and roughly 4% of the total available fresh
water resources. With increasing population and growing demand from industrial and
agricultural sectors the water consumption is set to jump up tremendously in the near future.
Climate change can severely threat Indapur tahsils water security. Observing these outcomes in
the present context, in this paper utilization of water resources and requirement of water
resources in the Indapur tahsil. Present study attempts to highlight the utilization of water
resources in the Indapur tahsil Pune district of Maharashtra. This paper has been attempt has
been made to quantify the water budget of the study area. The proportion of water utilization is
in three different activities i.e. domestic purpose, agriculture purpose and industrial purpose in
Indapur tahsil are also discussed in the paper. The area being in monsoon climatic conditions it
is subject to high variability conditions, it’s likely to affect on the availability of water. The
outcomes of these studies are briefly presented in the paper. It has been observed that the
utilization of water resources are not uniform over the study area.

Key words: domestic, agriculture, industrial, utilization of water.

Introduction

Water is the basic need of life for the human beings and any alteration in its availability is
directly going to impact them through various means. India accounts for about 17.5 % of the
world’s population and roughly 4% of the total available fresh water resources. Most of the
rivers are rain-fed and seasonal and only few are perennial. The present study has been taken up
to quantify the area being in monsoon climatic conditions it is subject to high variability
conditions, it’s likely to affect on the availability of water. Water use includes all individual and
collective activities of human society which affect water resources and change their quality and
quantity. The beneficial utilization of water depends, as does its natural functions, on the water
properties. The method of water use and distribution depends especially on the degree of
development and organization of the social system. It becomes systematic as a consequence of
agricultural, social and industrial development. The end use of water is essential for every
inhabitant and for a wide range of economic and informal sector activities. It is vital for
agriculture, industry, health and hydropower. Water is also an integral part of the natural
environment and the habitat for many forms of life; it may be human, animal and plant (Opoku-
Agyemang, 2005). The household wise water utilization statistics has also been worked out
through personal interviews conducted during the field visits. For this purpose a questionnaire
was framed. Questions are related to domestic, agriculture, livestock and industrial water use and
requirement has also been incorporated accordingly.
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Abstract

Based on the data obtained from Central Ground Water Board, Ministry of Water
Resources and empirical data collected personally and attempt has been made in this paper to
identify the status of ground water level in Pune District of Maharashtra. In order to suggest
remedies for elevating ground water levels and improve upon the water quality, a careful
investigation of exciting problems has been made. It is found that, the potential yield of ground
water is medium at most of the places while, ground water is suitable Jor irrigation with low
level risk. Low rainfall and heavy use of ground water in the study area lead to decline of ground
water level. The industrial influent and domestic sewage release are responsible for
deteriorating the quality of ground water at some places. Over irrigation is responsible for
salinization of ground water. Thus various measures have to be taken in view of qualitative and
quantitative improvement of ground water. The present study may prove to be of some help in
ground water management of the study area.

Keywords: Pune, Ground water level

Introduction

Groundwater, which is in aquifers below the surface of the Earth, is one of the Nation's
most important natural resources. The importance of groundwater for the existence of human
society cannot be overemphasized. Groundwater is the major source of drinking water in both
urban and rural India. Groundwater is the source of about 33 percent of the water that county and
city water departments supply to households and businesses (public supply). It provides drinking
water for more than 90 percent of the rural population who do not get their water delivered to
them from a county/city water department or private water company. Besides, it is an important
source of water for the agricultural and the industrial sector. About 42 percent of the water used
for irrigation comes from groundwater. Being an important and integral part of the hydrological
cycle, its availability depends on the rainfall and recharge conditions. Till recently it had been
considered a dependable source of uncontaminated water. Withdrawals of groundwater are
expected to rise as the population increases and available sites for surface reservoirs become
more limited.
Study Area

Pune district is located between 17°54° to 19° 24°North latitude and 73°10° to 75°10°
East longitude. The district has geographical area of 15,642 sq.km (Census, 2011). Pune district
is bound by Ahmadnagar district on north-east, Solapur district on the south-east, Satara district
on south, Raigad district on the west and Thane district on the north-west. The landscape of Pune
district is distributed triangularly in western Maharashtra at the foothills of the Sahyadri
Mountains and is divided into three parts: "Ghatmatha", "Maval" and "Desh". Pune district forms
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A Dellneatlon of Crop Dlvers1ﬁcat10n of Bawada Circle in Indapur Tahsﬂ
(Pune District)

Mr. S. B. Shinde
Department of Geography,
Arts, Science and Commerce College,
Indapur, Dist-Pune, Maharashtra

Abstract :
In this paper an attempt has been made to analyze crop diversification in study area. Ten

major crops have been considered for analysis. Crop diversification is one of the technique
delineating agricultural regions. The factors like rainfall and irrigation affect crop
diversification. The study area though experiences semi-arid climate, has the irrigation facilities
due to canal and backwater of Ujjani dam. The primary and secondary data are collected and
crop diversification is done using Gibb’s Martin Index.

General Introduction :

The agriculture is a basic activity of human beings since ancient period. Agriculture
contributes 27 percent to India’s total national income. 62 percent population is associated in the
agriculture activity and 90 percent of rural population is engaged in agricultural and allied
activities. Agriculture provides raw materials to small as well as large scale industries and much
of export items. (Davis, 1982) Agro-based industries give output and employment to many
people. Rainfall is vital and instrumental in case of Indian agriculture. The present paper is
attempted to study the landuse pattern in Indapurtahsil in Pune district for its better landuse
planning. The regional survey of landuse and its mapping is made by Patrick Geddes, Later, on
Late L. D. Stamp in Britain (1930). This is perhaps, the first attempt to survey the land. Many
geographers, economists and planners have further attempted for landuse planning. The
Indapurtahsil is one of the tahsils in Pune district consisting of 143 villages and only three urban
settlements. /ndapur Tahsil is situated in South-east side of Pune district; it lies entirely in the
Bhima-Nira basins. The present study has attempted to study the crop diversificationof Bawada
Circle in Indapurtahsil (Pune district) for its better landuse planning and management for the
development of circle.

Study Area :

The Bawada Circle is one of the circles in Indapurtahsil consisting of 18 villages.
Geographically, this area extents from 17.894959° to 18.072995°North latitudes and 74.940695
to 75.135104°East longitudes The study area experiences semi-arid climate. Month April, May
and June are the hottest months with maximum mean temperature of 40° centigrade Temperature
gradually reduces in December and January with minimum mean temperature 12 ° centigrade.
The medium black and deep black soils appear within study area. The soil fertility encourages
growing various crops like Sugarcane, Jawar, Bajra, Wheat, Vegetables etc.
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Morphometric Analysis of Linear Aspects of Upper Neera River Basin,
Maharashtra

Sandip Shinde
Arts, Science and Commerce College, Indapur, Dist. Pune 413 106, MS, India

“ Abstract “

Watershed managers require understanding and synthesizing hydrologic response
of river basin for which they have started looking into its basin characteristics or
morphologic features and establish connection of fluvial geomorphology to hydrology.
According to Strahler (1968), the science of geomorphology treats the origin and
systematic development of all types of landforms and is a major part of Physical
Geography. Drainage basin is an ideal unit of the earth surface for the study of its
landform. Therefore the present study deals with the quantitative analysis of selected
drainage basin. Using drainage basin as a basic unit in morphometric analysis is the most
logical choice because all hydrologic and geomorphic processes occur within the
drainage basin. Measurement of shape, or geometry, of any natural form- be it plant,
animal, or relief feature- is termed as morphometry (Strahler, 1957). Systematic
description of the geometry of a drainage basin and its stream channel system requires
measurement of linear, areal and relief aspect of drainage network. In current research
paper only linear aspects are analyzed such as stream order, Stream numbers, bifurcation
ratio, stream length, mean stream length and stream length ratio.

KEYWORDS : Morphometric, drainage network, linear aspects.

Introduction

River basin and its characteristics are controlled by nature and its hydro-climatic
parameters are mostly interrelated with each other. Watershed managers require
understanding and synthesizing hydrologic response of such basin for which they have
started looking into its basin characteristics or morphologic features and establish
connection of fluvial geomorphology to hydrology. Geomorphology is the study of
landforms (valley, gorge, waterfall, cavity, sand-dunes). Worcester defines
geomorphology, the interpretative description of relief features. (Worcester, 1948)
Drainage basin is an ideal unit of the earth surface for the study of its landform (Singh S.
a., 1974). Therefore the present study deals with the quantitative analysis of selected
drainage basin. (Singh S. a., 1974)Using drainage basin as a basic unit in morphometric
analysis is the most logical choice because all hydrologic and geomorphic processes
occur within the drainage basin. The landscape as well as relief features play a dominant
role to influence source of transportation, location of cities and agriculture field so their
study is great importance and interest to geomorphologist. The aim of the watershed
management is to conserve the soil and water resources, so as to achieve improvement in
the agriculture. So the emphasis is on the development of regional resources.

Study Area
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Abstract
The present study was undertaken to know the variation in Total Dissolved Solids (TDS)

of various sources of water i. e. Ujjani reservoir, open well and bore well located in Indapur
taluka. The study was carried out over a period of one month. In India there are enormous
number of natural and manmade water bodies used for various purposes, mainly for drinking
and agriculture. One of the most severe problems in arid and semi- arid regions is high
concentration of salts in soils and water resources. Thus, water quality and its management have
received much attention in developing countries. The present study is aimed at assessing the
Total Dissolved Solids (TDS) for water quality of sources of water and Jind out the causes of
increased TDS. The analysis reveals that the surface water of the area needs some treatment
before consumption; and it also needs to be protected.

Keywords: Total Dissolved Solids, Water quality

Introduction

Ground water is a good source of fresh water available on the earth. It is the important
renewable resource having several inherent advantages over surface water (Sinha, 1945). Hence
it is very important to assess the ground water quality not only for its present use but also from
the view point of a potential source of water for future consumption (Kotadiya, et al, 2013).
Water sources available for drinking and other domestic purpose must possess high degree of
purity, free form chemical contamination and micro organism (Borul and Banmeru, 2012). Water
is also one of the most important factors for every living organism on this planet. The quality of
water is getting vastly deteriorated due to unscientific waste disposal, improper water
management and carelessness towards environment, which has also led to scarcity of potable
water affecting the human health (Agarkar, 2003).

In India there are enormous number of natural and manmade water bodies used for
various purposes, mainly for drinking and agriculture. However, in recent years due to rapid
urbanization industrialization and modern agricultural activities, the quality of water bodies
deteriorated causing environmental hazards. Due to the growth of population, and man-made
activities, the quality of water is deteriorating everywhere (Datye, 1984). Thus, water quality and
its management have received much attention in developing countries.

For this research, Indapur taluka is selected as study area because it is one of the talukas
of Maharashtra which is fall under drought prone area. Water quality of eastern area of Indapur
taluka is very poor. In this research paper water quality of Indapur taluka is assessed.

Study Area
Indapur taluka is situated in Pune district. The northern and eastern border is

demarcated by Bhima in Pune and Solapur districts while southern boundary is confined by
Neera in Pune and Satara and Solapur districts. The region extends between 17° 53 to 18’
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Spatlo Temporal Analysns in Agrlcultural Croppmg Pattern of Indapur |
Tabhsil, Pune District (Maharashtra)

Miss. Ghuge Radhika Dashrath.
Arts, Science and Commerce College,
Indapur Dist. Pune (Maharashtra)

Abstract:

Agricultural land use means cultivation of crops during the agricultural year on a certain
piece of land. The present study is related to the changing agricultural land use in Indapur
Tahsil, Pune district. The Indapur Tahsil is one of the Tahsil in Pune district which consist of
143 villages. Geographically, this area extents from 17° 53” to 18° 15 north latitudes and 74°
357 to 75° 8 east longitude. Indapur Tahsil lies in southeast of Pune district with geographical
area of 1,569.76 square kilometers.

The Spatio-temporal analysis of ten selected crops has been studied in Indapur tahsil. In
study area sugarcane, corn and fodder crops have increased, reason behind it the sugarcane are
main commercial crop now day’s sugar, Gur factories as well as Dairy farmers purchasing it
Jor the Making a Sugar, Gur, and Animal Fodder. The share of Jowar, Sugarcane and Some
extent fodder crops are growing fast because it supported Animal husbandry. But jowar, wheat,
bajara, fruits, oilseed and pulses have declined percent in this tahsil during the study period.
Sugarcane is first ranking crop occupying 38.89 percent to net sown area. Sugarcane was
cultivated on 22.60 percent in 2001 which is increased by 16.29 percent in 2016

Keywords: Land use pattern, cropping pattern, Agricultural land use, Spatio-temporal variation.

Introduction:

Agriculture is the basic occupation of the people. Agriculture provides food grains to
human beings and fodder for animals. There is rapid growth of industry and service sector in
modern India. But agriculture is still an important economic activity. The rural economy is still
based on agriculture. The present study focuses on spatio-temporal distribution of agricultural
crops in Indapur Tahsil.

The spatial distribution and their temporal variations have been studied for the period
from 2001-2016. The data regarding crops of 143 villages collected from agriculture office,
Indapur. The collected data converted into percentage to net sown area. After that, these crops
percentage were arranged into different groups and finally, spatial distribution was studied for
ten crops in study area. The study of temporal variation of crops in study region was computed
for 16 years (2001-2016).

Study Area:

Indapur Tahsil is selected for the study. The Indapur Tahsil is one of the Tahsil in Pune
district including of 143 villages. Geographically, extent of study area is from 17° 53" to 18°
15"north latitudes and 74° 35 to 75° 8"east longitudes. The area of Indapur Tahsil is drained by
Bhima on north and east sides and the Nira River in south side. The study area lies in southeast
of Pune district, it is surrounded by Baramati Tahsil in west side, Daund Tahsil in northwest side,
Satara in southwest side and Solapur district belongs to east, south and north side. The
geographical area of Indapur is 1,569.76> km.
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Effect of different electrolytes and deposition time on the supercapacitor 5

properties of nanoflake-like Co(OH), electrodes
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ARTICLEINFO

ABSTRACT

Keywords:
Electrochemical synthesis
Co(OH), thin films

XRD

Nanomaterials
Supercapacitor

The effect of ultrasonic treatment and deposition time on nanoflake-like Co(OH), thin films were prepared using
the potentiostatic mode of electrodeposition method on stainless steel substrates by a nitrate reduction reaction.
After ultrasonic treatment, we used stainless steel substrates for deposition of the nanoflakes like Co(OH), thin
films. The effect of deposition times and electrolytes on different physico-chemical properties of Co(OH), was
investigated in detail, such as X-ray diffraction (XRD), field emission scanning electron microscopy (FE-SEM),
energy dispersive X-ray spectroscopy (EDS), and electrochemical testing. After ultrasonic treatment Co(OH),
thin films had devolvement of the uniform and interconnected formation of nanoflakes nanostructures.
Supercapacitor performance of the Co(OH), electrodes suggest that, specific capacitance are depends on the
surface morphology, and Co(OH), electrodes after ultrasonic treatment exhibited higher performance than
without ultrasonication. The maximum specific capacitance of the 30 min. deposited Co(OH), nanoflakes ex-
ceeded 276 Fg ™! in 0.5M KOH electrolyte at 5mVs ™! scan rate.

1. Introduction

polymers such as polypyrrole {11} and carbon nanotubes {121, etc.

Supercapacitors are promising energy-storage devices because of
their high-power density and their capability to quickly charge and
discharge, which are characteristics desirable for devices used in hybrid
vehicles, backup energy systems, and portable electronics {1.2]. Su-
percapacitors store energy in the form of a double layer or in the form
of redox reactions involving a change in the oxidation state during the
charging and discharging process {31. For both mechanisms, functional
electrode materials are crucial for the conversion and storage of energy,
and they are an essential component of supercapacitors. Among dif-
ferent methods of fabricating functional electrode materials, electro-
chemical deposition is a simple, binder-free, low-cost method compared
with evaporation, sputtering, chemical vapor deposition (CVD), etc.

Homogeneous surface morphologies are of the interesting the for-
mation of different functional coatings for the electrochemical testing.
Morphology could be observed, controlled, and studied in electro-
deposition by optimizing parameters such as deposition time. Previous
studies have investigated the effect of deposition time on surface
morphology for metal oxides such as MnO, {4}, TiO, {5}, Cuy0 {6,7],
Fe;03 (8], and WO3 {9}, hydroxides (Ni-Co)(OH), {10}, conducting

* Corresponding authors.
E-mail addresses: sbpkim@dongguk.edu (D.Y. Kim), vijayiular

2018.09.003

hitps://doi.arg/10.1016/f.ults

These studies have identified the crucial deposition time-dependent
properties of these materials. For supercapacitors, transition metal
oxides and hydroxides are considered to be the most promising elec-
trode materials. The high-cost RuO is not commercially available even
though it has a high specific capacitance {13]. On the other hand, Co
(OH), is considered to be a promising electrode material due to its
layered structure with large interlayer spacing {14]. The electro-
deposition method of Co(OH), on nickel foam has been demonstrated
by Kong et. al. {15}; they found that Co(OH), was too thin to form
stable and effective structures with a short deposition time, whereas the
pores were covered by nanostructured flakes with a longer deposition
time, resulting in a significant decrease in the specific capacitance
value. Cost-effective stainless steel has been used for the deposition of
Co(OH);, thin films. The cathodic potentiostatic electrodeposition of Co
(OH), on a stainless steel substrate was reported by Gupta et. al. [161;
they found that the specific capacitance value was not affected by mass
loading from 0.1 to 0.8 mg/cm?® There have been no reports on the
specific capacitance values for higher mass loading and higher de-
position time. The significance of deposition time in electrodeposition
method and the effect of the different electrolytes on the specific

ail.com (V.J. Fulari).
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Role of Sericulture in Sclf-Employvment

Dr. Tanaji S, K. Dr. Kamble ;. S.
Assistant Professer Director & Professor,
A, S and C. College Indapur., School of Social Sciences
Tal-Inadpur.Dist-Pune Solapur University.Solapur.
Abstract:-
Serwculture provide gainful emplovment. economic development and improvement in the

gualinv ot the life of the people in rural area and therefore it plavs an important role in anti-
povern programmes and prevents mugration of rural peaple to urban area in search of
ermplovmen: The industry actvities help in eradicating poverry and hunger. promote gender
cqualin  and empower women. ensurmg environmental sustainabiliry and develop a global
parmersiup for development. It is the only one cash crop in Agriculiural sector that gives return

3

vwithin 30 davs Due o high labour force participation rate. silk industy has emerged as the

ideal tool for cmplovment generarion and rural developmen:. 60 % of the income from
Sericulture indusimv flows back 1o primary producers. ie.. jarmers. There is a strong and
assured doniestic demand for silk producis which is consistently in upsward trend for the last five
decades. It is benefiring the weaker sections of the socierv. The most important consideration is
‘the effective utlization of family labor. Particul arly the aged. handicapped illirerate and women
Sfolk. Silk indusirv provides emplovment 1o weaker section in rural economy. Sericulture is an
gro-based industry which has high potential 10 generate employment Opportunities in rural

reas.

W
¥

Key words: - {sericulture, Agro Based, silkworm, Cocoons. Mulberry, Eri. Tasar, Muga)

Introduction: -
Agrictlure & allied activities sector plays an important role in the economic
evelopment of the nation. The share of agriculture & allied activities sector in the total Gross
tate Value Added (GSVA) is about 12.2 per cent during 2016-17 .In the agro allied activities
‘sericulture activity is one of the best activity. Though India is the second largest silk producer in
he world after China it accounts for just 14% of the global silk production. Sericulture is rightly
own as "Industry of the poor”. The art of silk production is called Sericulture that comprises
ultivation of mulberry, silkworm rearing and post cocoon activities leading to production of silk
arn.

‘Self-employment:- Self-employed: . .

: “Persons who operate their own farm or nonfarm enterprises or are engaged
independently in a profession or trade on own-account or with one or a few partners are
considered as self-employed. The essential feature of the self-employed is that they have

S

-auto QEQY (i.e., regarding how, where and when to produce) and economic independence (i.e.
'g. g market, scale of operation and money) for carrying out operation. The fee or
nuneration received by them consists of two parts - the share of their labor and profit of th
erprise”, In other words, their remunerationd5 determi

: 00ds or services which are produced?
The self-cmployed persons may again be ¢af
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Freshwater fish fauna of Pune District (MH):
A review article

J.P.Sarwade, R.M.More*

Post Graduate Department of Zoology, Arts, Science and Commerce College, Indapur
Research Centre in Zoology, Modern College of Arts, Science and Commerce, Ganeshkhind, Pune.

*Corresponding author Email — zoologistranjit{gmail.com

Abstract:

The ecological diversity of aquatic ecosystem is affected by different environmental
conditions and manmade activities. Study of bio diversity is essential to keep records and conserve
them. Fishes are important animal in the freshwater ecosystems due to their ecological significance.
Freshwater fishes also have economical viability. Conservation of freshwater fish is equally
important as source of food, important position in food chain and conservation practice is only
possible when diversity of freshwater fishes is known. In present investigation was undertaken to
study the biodiversity of fish fauna from Pune district. In this study there was 80 species of fishes
belonging to 10 orders, 16 families. In which Cypriniforme is most diverse order of freshwater fish
and it is 66 %

Keywords: freshwater, ichthyofauna, Pune.
Introduction:

Biodiversity is essential to stabilise the ecosystem and environmental quality for understanding
species the earth (Ehrlich and Wilson, 1991). Diversity of fish in river essentially represents their
abundance. The total length of rivers in India is about 29,000 km. All these rivers, their tributaries,
canals and irrigation channels have an area of roughly 13,000 km. They are Ganga, Brahmaputra,
Indus, East coast and West coast of river system these five major river system an India (Pandey
and Shukla, 2007). Fish are rich source of carbohydrate, protein, fat, vitamins and many of these
by-products (Shinde et.al 2009).

Freshwater fish comprise almost 13,000 species belongs to 2,513 genera or about a
15,000 if all species occurring from fresh to brackish water (Leveque et.al. 2008). In Mula and
Mutha 62 fish species observed (Ghate and Wagh 2003). In western ghat there are endemic and 51
are unique (Dahanurkar et al., 2004) and in Pune district there are many researchers takes effort to
access diversity. The investigation in 1942 by Hora & Misra found 61 fish species in Pune
appeared in the Journal of the Bombay Natural History Society. Then Yezdani and Sing (1990) he
reported 42 species belonging to 14 families in Bhima river, second effort was Jadhav and Bhosale
(1996) reported 2 order and 13 species, third effort was Yazdani and Sing, (2002) reported 54
species belonging to 15 families Bhima river, fourth effort taken from Shendge (2007), 24 fish
species belonging to 11 families from Nira river. Fish diversity of two perennial lakes in Indapur
was studied by Sarwade et. al. (2009) found 27 species belongs to 9 families and 4 order. In Ujani
wetland there are presence of 60 Species belongs to 6 orders and 15 families (Sarwade and Khilare
2010). 12 species belongs in 03 Orders, 07 Families of 11 Genera in Indira lake Rajgurunagar
(Theurkar et. al., 2013).10 species belongs to Oigrders, 04 Families and 10 Genera in Dimbhe
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challenges and solutions

e

India's internal security

INTERNATIONAL RESEARCH JOURNAL OF MULTIDISC IPLINARY TR
Vol. IV, Special Issue 11, January, 2019 ISSN {Online): 2454-8499 Impact Factor MUKOR, MATUR

Dr. Digambar Biradar

Department of Poitcal
Science Head Arts, Viharbahanya!

Today, India has achieved a place of honor at the international level. Political stability and economic

development have given India a special place in the international arena compared to the countries of the
Asian continent. But the nation is cultivating its nationality. Real challenges are being created in front of india's security

system by neighbors and big nations. But security is essential in the fife of the individual and the nation.

Because prope of dffacem cates and (& ivein s comecn

« It is a country with a mixed social system formed by

P

vatious caste-religon customs and traditions, with an area of
5 87949 sq. The land area of India is equal to the area
covered in miles i.e. 7517 km. This country has the
Tthlargest area in the viorid. india has the second largest

population in the world.

india has achieved development in many fields.
Today India has achieved great progress in the fields
of agreulture, political, socia. ecucational, economic, cultural,
space, research eic.

On the one hand, India is developing and there are
incidents that are affecting internal security. Indwidual's
oan beaeor in social life and compianos with ther duties, paiteal
leadership and employees, teachers, businessmen
show internal differences. !t does not appear that they
are becoming successiul.

Because there are many factors that contribute
to internal vulnerability. It reflects the continuity of
histzrical Partage, pacgraghical postion, size of populstor osalty of
administration, sense of national unity and the effect of
unequal economic crisis, poverty, diversity, education,

religious traditions and regional and global
savlcemants on rernal szourity, Whie grving ndependerca to Inda
the British were of the opinion that when India gets
independence, it will not be safe for along time due to its
internal issues and the democratic process will not be
able to wn lor 3 'ong time, inidia feels ke this aven after 76 years

The issue of internal security has not been resolved.
Mongal is not left behind in development. Even
today there are major challenges fazng India n terms

internal security as follows. Amang them cerruption, Naxalism,
sectarianism, regionalism, terrorism, militarism,
fihism, casteism, communalism, cultural hegemony,
borderism, authoritarianism, economic disparity,
sbuse of media, illteracy, unemployment, environmenta!
pollution, etc. are challenging the internal securdy of India.
itis as follows

1) Corruption The biggest internal system protiem facing
India is corruption. The spread of infection of corruption
in India is far reaching from the national level to the
local level which hinders the development of India
Le. corruption. Personal development is stunted due to
corruption. Instability has arisen in the society, a
major security issue has arisen.

2) Communalism A unique feature of India
is unity through diversity. This is a huge
diversity seen in India as there are many different
casles, religions, creeds, customs, traditions, as well as
different sects. Warkar Sect, Hindu Sect, Jain Sect,
Muslim Sect, Buddhist Sect, Pars: Sect, Christian Sect
oppose each other's morals, oppose each other’s
religious tradition and try to show how our religious
tradition is superior. Hence, it poses a major threat
to Indian internal security. This is a national
security challenge.
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ABSTRACT

Kigelia pinnata be/ong.ing to family Bignoniaceae showed many medical uses. One of its main properties is antifungal activity of it. In the
present paper, the antifungal activity of Kigelia pinnata extracts was observed. For test LC50/10 concentrations of aqueous (725.71 PPM)
and ethanolic extracts (172.00 PPM) of fruit were used. The infected fish were exposed lo these different extracts over a period of week.
it was observed that the ethanolic extracts of fruit are more effective than aqueous extracts. Hence, the safe application of Kigelia pinnata
extracts can be advocated to control the fungal infection in freshwater catfish, Clarias batrachus and similar catfish culture. Application of
LC50/10 concentration of Kigelia pinnata, ethanolic and aqueous fruit extract showed the effective antifungal activities that help to reduce
Aspenrgillus niger, Aspergillus flavus and Saprolegnia sp. infections in different duration of days.

KEY WORDS: Aspergillus flavus, Aspergillus niger, Saprolegnia sp., Clarias batrachus, Kigella pinnata aqueous and ethanolic fruit
extract.

INTRODUCTION MATERIAL AND METHODS

Kigella pinnata s a species of flowering plant belongs to the family Collectlon of plant material

Bignoniaceae also known &s Sausage tree (Burkill, 2000). In central Kenya, The frult was collected In the month of February 2015, from university campus
kigelia is also used in a number of skin care products (Roodt, 1992; Kamau, L., Sant Gadge Baba Amravati University, Amravati. Foreign matters and elements in

2016). It occurs all over India, found on riverbanks, along streams and on flood the collacted Kigella pinnatals wera removed, rinsad twice with large quantty
of de-ionized water, spread on a clean sack and cut into smail pleces, piaced

under shade o air dry at amblent temperature. Sun dried for 1 hr and then fruit
was ground into larger pleces using grinding machine. Frult pieces were put In
oven at 360 C temperature for 4-5 days till their weight remained constant and
then ground into fine powder. The powder was stored in airtight container at

plains of India. (Ogbsche et al,, 2002; Abioye et al,, 2003). Kigella pinnata

have naphthoquinones, iridoids, terpenes, flavonoids, tannins, sterolds, coumarins,

saponins and caffsic acid in the fruits, stem, leaves and roots (Saini et al.,

2008). Commonly Kigella pinnatais used to treat skin ailments such as fungal
infections, boils, psoriasis, eczema, and more serious disease like laprosy, syphilis
and skin cancer (Houghton et al., 1994; Grace el al.,, 2002; Azu, 2013).

room lemperature,

Extraction
Aqueous and ethanolic extract: 25gm of Kigella pinnatals fruit powder in
200 ml distlied water and ethanol was added separately to obtain extracts by

A b

Soxhlet apparatus which was then ctored in glacs bottles and refrigeratac at
40C prior to use.

Antifungal Actlvities
The differently nfected C. bafrachus of mod
the Wadall Laks or market were used (o determine the antifungal activity. As all
tha time infected fish were not available, artificial infection of cuftured molds of
¥ Tt::i‘:s‘apmolegnla sp., Aspergilius niger and Aspergillus flavus were used
:’i"q 0 infect the fish, Isolation and identification of fungus was carried out according
5 hlkxopoulus and Mins (1979) key.
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FTIR Study of Chemically Synthesized Conducting
Polyaniline by Using Natural Acid

Rohit Londhe', Sunilkumar Dwivedi?, Sanjay Chakane’, Naseem Deshpande® Aniket Hegade®
35Arts. Science and Commerce College Indapur, Pune, Maharashtra, India 413106
2JITUniversity Jhunjhunu, Rajaasthan, India
*Abceda Inamdar College Punc, India

Abstract:

The conducting polyaniline was synthesized by using natural acid rather than chemical acids such as
hydrochloric acid, sulphuric acid etc. extracted from Citrus Limon which is commonly known as Lemon. The
citric acid present in lemon juice so called natural acid was taken as electrolyte for the preparation of
conducting polyaniline. The polymerization took place after certain conditions and colouration happened. A
dark green coloured powder form of conducting polyanline was obtained. This ecofriendly conducting
polyaniline was then comparing with chemically synthesised conducting polyaniline. The characterization of
this material was done by using FTIR, Nicolet iS5, and Keithley Electrometer. It has been seen that there are
new and modified wavelength peaks observed in FTIR Spectra of conducting polynailine. This may be
happening due to modification and recombination of bonding belween aloms and molecules while
polymerization process has been done.

Keywords: Polyaniline, Natural Acid, FTIR, Keithley etc.
Introduction

The field of conducting polymers has been largely dominated by the search for higher conductivities, better
stability, and greater processibility. The doped conducting polymers that have been widely investigated are
polypyrrole, polythiophene and polyaniline. Polyaniline is unique among the class of electrically conducting
polymers in that their electrical properties can reversibly be controlled by changing the oxidation state of main
chain and by the protonation of amine nitrogen chain [1].

One of the important areas of research on conducting polymers concerns methods about their processibility.
Various acids are used for doping polyaniline such as perchloric acid, sulphuric acid, hydrochloric acid and
many others. Doping of strong acids imparts high electrical conductivities but makes the polymers unstable at
high humidity conditions. Like most of the conducting polymers, PANI is doped with strong acids, however
less attempt has been made to use weak acids [2].

It has been seen that Polyaniline(PANi) was doped with different dopants like camphosulphonic acid (CSA),
diphenyl phosphate(DPPH), suiphonic acid(S), and Maleic acid (MAC) by chemical method. The samples were
prepared in the form of pellets as well as films [3]. It has been reported that use of maleic acid (Mac),
camphosulphonic acid (CSA) and diphenyl phosphate (DPPH) as weak acid dopants in polyaniline and to use
them for sensing porpose.[4]

Polyaniline (PANI) is one of the most intensively investigated polymers during the last few decades. The
establishment of the scientific principles allowing regulation of its properties, determining the potential
application areas (alternative energy sources and transformers, media for erasable optical information storage,
non-linear optics, membranes, etc.) is an important scientific problem [5]. Polyaniline is an environmentally
stable and technologically important conducting polymer, whose electronic conductivity can be altered
reversibly by both oxidation/reduction and acid/base chemistries. Polyaniline can exist as “salts” or “bases™ in
three isolable oxidation states, [eucoemeraldine (LES or LEB), emeraldine (ES or EB), and pernigraniline (PS
or PB), among which only emeraldine salt (ES) is electrically conductive [6].
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Using chemical bath deposition to create nanosheet-like CuO electrodes for

supercapacitor applications
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ARTICLEINFO ABSTRACT -

Keywords: We report the effect of ionic liquids on chemically synthesized hierarchical-like copper oxide (CuO) thin films for
Chemical synthesis supercapacitor applications. Concisely, the CuO thin films were deposited via chemical bath deposition (CBD)
Nanosheets using 2-dimethylimidazolium chloride [HPDMIM(C1)], 1-(2,3’-dihydroxypropyl)-3-methylimidazolium
Supercapacitor chloride [DHPMIM(C1)], and N-(3-methyl-2-oxopropyl)pyridine chloride [MOCPP(C1)] ionic liquid solvents.

Specific capacitance

lonic liquid The effects of the ionic liquid solvents on the morphological evolution of the as-prepared films were analyzed,

and electrochemical properties were investigated. The highest specific capacitance was achieved for the elec-
trode with a nanosheet-like structure produced by functionalization with the HPDMIM(C1) ionic liquid. The
maximum specific capacitance achieved for the HP-DMIM(C1):CuO hybrid electrode was 464F g~! at 5mV s~ !
in a 1 M Na,SO4 electrolyte. Thus, our findings, in addition to the stability of the HPDMIM(C1):CuO, indicate

that it is a candidate for energy-storage applications.

1. Introduction

Increasing worldwide energy demand has played a catalytic role in
the advancement of several energy storage technologies [1]. Two of the
most important factors in energy storage research is renewability and
sustainability [1-4]. Many researchers are currently focusing on ad-
dressing problems regarding energy storage technologies such as bat-
teries and supercapacitors [-9]. The main motivation in the case of
supercapacitors is to improve their performance because these devices
can supply very high power compared with batteries and other elec-
tronic devices [1-6]. Supercapacitors are distributed into three core
types: electrochemical-double-layer capacitors, pseudocapacitors, and
hybrid capacitors [1,5-9]. All three supercapacitor types have high
charge-discharge rates, high power densities, long lifecycles, and safe
operating processes [2,%,3,4].

Copper oxides are useful in various applications involving hetero-
geneous catalysis [5-Y], gas sensing [10], photoelectrochemical cells

* Corresponding author.
E-mail address: sbplim@dongguleedi (D.Y. Kim).

https://doi.org/10.1016/].colsurth. 2019.05.079
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Available online 27 June 2019
0927-7765/ © 2019 Elsevier B.V. All rights reserved.

[11], and supercapacitors [!12]. They have been extensively in-
vestigated as an electrochemical material for supercapacitors because of
their high abundance in the earth’s crust, low cost, low toxicity, and
good charge transport properties, all of which are beneficial in super-
capacitor applications. The copper oxide are two common phases likes
copper (II) oxide (CuO) and copper (I) oxide (Cuy0) [13-15]. Different
CuO nanostructures have been prepared and applied in supercapacitors,
including flower-[16,17] and nanoflakes [18], willow-leaves [19],
micro-roses and micro-wool [20], nanosheets [27,22], nanospheres
[23], nanoplatelets [24], nanowires [25], nanoribbons and nanoflowers
[26], dandelion-like CuO microspheres [27], and nanorods [28].
Several methods have been used to prepare CuO and CuyO elec-
trodes for supercapacitors [29-35]. Ghasemi et al. [%¢] reported using
electrodeposited Cu,0O-Cu(OH), nanoparticles as a supercapacitor
electrode material. They attained a specific capacitance 425F g~ in
0.5M Na,SO4 electrolyte. Li et al. [37] synthesized CuO thin films and
its different nanostructures using thermal method. He reported a
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Availability of Water Resources in the Indapur Tahsil, Pune District

Gajanan Dhobale
Assistant Professor, Dept. of Geography, Arts, Science and Commerce College,
Indapur, Dist. Pune, Maharashtra, India
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Abstract |

The average annual rainfall is 550 mm. Owing to lack of rainfall there is a
need of restoring and maintaining water. In Indapur tahsil, out of 142 villages, around
73 villages (51% area of the total area) gets the benefit of Ujani Dam, Bhima river,
Nira river, Nira Left canal and Khadakwasala right canal. The remaining 71 villages
(49 % area of the total area) depend on uneven rainfall. All these villages fall under
the drought-prone area. The middle part of Indapur tahsil is the most water scarcity
area. The majority of small and marginal farmer and landless depends on agriculture,
especially in the dry area. Primary and secondary data are used in this paper and data
process through Arc View 9.3, Surfer version 10, Global Mapper version 11 for this
paper.

The availability of fresh water for domestic use, agriculture purpose and
industrial purpose water conservation and management is necessary. Water resources
are available through canal, reservoir, K.T. weirs, farm tanks, tanks and other sources
in the study area. From all reservoir types water is made available for Indapur tahsil
and around 273.81MCM.

The major amount of availability of water resources is rainfall and existing
conservation measures. It is observed that the wells and canals are major source of
water supply in the study area.

KEYWORDS: availability, domestic, agriculture, industrial, reservoir, water
scarcity.

Introduction

Water is the basic need of life for the human beings and any alteration in its
availability is directly going to impact them through various means. Most of the rivers
are rain-fed and seasonal and only few are perennial. The present study has been
taken up to quantify the area being in monsoon climatic conditions it is subject to high
variability conditions, it’s likely to affect on the availability of water. Thus the
conservation and optimum utilization of water as scare resource is extremely
important for national economic development. Verma and Phansalkar (2007) studied
the temporal and spatial variation in availability of water and it was observed that 71
percent of India’s water resources are available to only 36 percent area while the
remaining 64 per cent has 29 percent available. Till the middle of the 20™ century, the
importance of water on life had not been particularly felt because of its moderate
demand. But relentless increase in the demand of fresh water in recent years has lead
to the scarcity of this basic resource in country.

In Indapur tahsil, out of 142 villages, around 51% area of the total area gets
the benefit of different natural and manmade sources. The remaining 49 % areas of
the total area depend on uneven rainfall. Water use includes all individual and
collective activities of human society which affect water resources and change their
quality and quantity. The method of water use and distribution depends especially on
the degree of development and availability of water. It becomes systematic as a
consequence of agricultural, social and indusgrial development. Water is also an
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Rainfall Distribution and Its Variation in the Indapur Tahsil
District Pune Maharashtra

Gajanan Dhobale
Assistant Professor, Dept. of Geography,
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Abstract: Indapur tahsil is one of the drought-prone areas in Pune district. It is always known as a region of
scarce rainfall in Maharashtra. The study area comes under the rain-shadow region, due to which it is considered
as a drought-prone area. The average annual rainfall is 503.8 mm. The onset of monsoon, amount of rainfall and
the variability of rain are very irregular in the study area. As such, a large part of agricultural land depends on
the monsoon and there is an uncertainty of rainfall. The majority of small and marginal farmer and landless
depends on agriculture, especially in the dry area. The present research work secondary data sources are used.
In addition to this detail, spread of average annual rainfall which has been analysed for more than 90 years of
data has also been considered for interpretation. All the supported data is collected Jrom different offices and
online. There are seven watershed areas in the study area. Average rainfall distribution spread over the entire
study area thus produced in grid format has been used Jor volumetric analysis. The average annual volume of
rainfall is 1052.46 MCM. The very low rainfall volume is observed to the northern side and very high rainfall
volume is observed to the eastern side of Indapur tahsil.

Key words: distribution, rainfall, variation, watershed.

1. Introduction:

Investigations of Rao and Mishra (1971) have shown that annual rainfall of India is quite stable in general, but
it is most uncertain in the north-western parts of the country. Currently, the main problem emerging in many parts of
the world is water scarcity. The Indapur tahsil being a semi arid and arid track incorporated under the Drought Prone
Area Programme (DPAP) the area is characterized by scanty and uneven rainfall ranges from 450 to 550 mm.. The
Rainfall is mainly received from the south-west monsoon. Monsoon sets in the month of June and lasts up to the month
of October. Monsoon onsets first week of June and having its peak period during the month of September and October.
It is also characterizes by uneven and scanty rain with long dry spell during summer. The highest rainfall is observed in
the in 2009 and it is recorded to be 1103 mm at Bawada and minimum at Sansar 85 mm in 2003. Agro climatically, this
study area belongs to scarcity zone of rainfall to about 80 to 90 percent received from southwest monsoon and remaining
very less rainfall receives from retreat of monsoon. It can be clearly noticed that rainfall distribution decreases steadily
from north-west to south-east direction. The study area comes under the rain shadow region, hence rainfall is very
irregular. The onset of monsoon, amount of rainfall and the variability of rain are very irregular in the study area.

2. Objectives
e To understand rainfall condition.
e To study the variation of the rainfall.
e Toanalyze the rainfall distribution in the study area.

3. Study area
Indapur tahsil is one of the tahsils in the Pune district consisting of 142 villages along with one urban centre in

the study area. There are eight revenue circles in the tahsil. The area extends from 17° 53" 42" to 18° 19" 58" North
latitudes and 74° 39" 16" to 75° 09" 39" East longitudes (Fig. 1). The area is drained by the river Bhima on north and
east both sides. Nira River flows south of Indapur tahsil. Total geographical area of the tahsil is 1575.38km? (Census
2011), out of which Nira river
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ARTICLE INFO ABSTRACT

Keywords:
NiCo,04/NiCo0,S, electrodes
Nanoflower
Co-precipitation

Screen printing method
Specific capacitance

In this research, we have effectively synthesized a novel NiCo0,04/NiCo,S, powder by co-precipitation and thin
films prepared using a screen-printing method on Ni mesh for supercapacitor applications. Herein, we report the
effect of unique hierarchical nanostructures and the systematic effect of Ni and Co on the structural, morpho-
logical and electrical properties of the NiCo,04/NiC0,S4 electrodes. The optimized NiC0,04/NiC0,S, electrode
shows outstanding performance with a specific capacitance of 1966 Fg~! at 5mVs~. The cycling stability
reports indicate the NiCo,04/NiCo,S, electrodes have an outstanding cyclic stability with 91% capacity re-

tention. From the supercapacitor performance results, we confirmed that the NiC0,04/NiCo,S, electrode is
useful for the fabrication of symmetric supercapacitors. These results reveal that the NiC0,0,4/NiC0,S, electrodes
is a capable electrode material for supercapacitor applications in the future.

1. Introduction

In recent years, with the growth of the world economy, society has
demanded electrical energy storage devices with high power and en-
ergy densities for use with alternative energy sources [!]. In recent
years, many electrical energy storage devices are available in the
market. Out of these, supercapacitors receive great consideration due to
their low-cost, high power and energy densities [1,2], excellent stability
[3], and fast charge-discharge compared to lithium-ion batteries and
traditional capacitors [4]. Anodic and cathodic materials play an im-
portant role in the storage of electrical energy in supercapacitors [1-5].
However, the main problem in commercial device fabrication is lower
power and energy density in supercapacitors [5]. Specific capacitance
and cycling performance of supercapacitors can be enhanced by chan-
ging working materials. This is an important factor, which is beneficial
for commercial applications of supercapacitors [6]. The main key is
developing new strategies to improve energy storage with higher spe-
cific capacitance and long cyclic stability [7].

* Corresponding author.
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Currently, binary and ternary transition metal oxides are used for
higher theoretical and experimental specific capacitance, which are
very useful for portable electronic device fabrication [5]. However,
transition metal oxides have comparatively lower electrical con-
ductivity and low cyclic stability [9]. To avoid these problems, we
apply a new strategy to design new nanostructure composite materials
that have higher electrical conductivity and device performance
[10,11]. Binary and ternary metal sulfides, like NiS, CoS and NiCo,S,,
demonstrate better performance in various fields, such as oxygen evo-
lution reactions [12], supercapacitors [13], water splitting [14], pho-
tocatalytic hydrogen evolution [15], and dye-sensitized solar cells [16],
etc., than other oxides and hydroxides, for example NiO, CoO, Co(OH),,
Ni(OH),;, MnCo,04/CoC0,04, Mn:Co30,4, and ZnCoy04 thin films
[17-19]. Out of these ternary transition metal sulfides, NiCo,S, and
NiCo,04 electrodes are better for supercapacitor application, because
they provide higher electrical conductivity, high surface area, have
excellent capacitive properties, and are environmentally stable
[20-22].
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1. Introduction

Water is vital to life, without which no living body can survive. Water is considered as
prime natural resource, a basic human need and a valuable national asset. Water is core
component of environment. There is vast disparity in the distribution and utilization of water
resource at the global, regional and local levels. Water scarcity due to depletion of surface as
well as ground water following fast population growth, urbanization, rising incomes, industrial
development etc. For water management, we need to assess the water resources.

The main problem is that water source is abundant in the part of east and south of Indapur
taluka, whereas water sources is scanty in west and north side of Indapur taluka. So we have
studied the water resources in Indapur taluka.

2. Study Area

Indapur tahsil is situated in Pune district. The northern and eastern border is demarcated
by Bhima river in Pune and Solapur districts while southern boundary is confined by NiraRiver
in Pune and Satara and Solapur districts. The west boundary is confined by Baramati and north
boundary is delimited by Daundtahsil of Pune district. The region extends between 17 53 to 18
15" north latitudes and 74" 35" to 75" 8 east longitudes. The total geographical area of this tahsil
is 1552.93 square kilometres having 3, 83,183 population (2011). This tahsil consists of 142
settlements and three urban settlements.
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Effect of deposition parameters on spray pyrolysis synthesized CuO R :
nanoparticle thin films for higher supercapacitor performance

updates
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ARTICLE INFO ABSTRACT

In this study, copper oxide (CuO) thin films were synthesized at different deposition temperatures on fluorine
doped tin oxide coated glass (FTO) substrates by spray pyrolysis for supercapacitor applications. The physical
and electrochemical properties of the as-synthesized CuO samples were characterized via different analytical
techniques such as X-ray diffraction (XRD), X-ray photoelectron spectroscopy, scanning electron (SEM) micros-
copy, surface wettability tests, and electrochemical measurements. The results showed that the deposition tem-
perature affected their structural, morphological, and supercapacitor properties. The higher specific capacitance

Article history:

Received 14 March 2019

Received in revised form 28 July 2019
Accepted 27 August 2019

Available online 28 August 2019

g;{;;";‘;i;,lysis and extensive charge/discharge capability of the nanoparticle-like CuO thin films demonstrated their suitability
CuO thin film as outstanding candidates in electrochemical applications. The evaluated specific capacitance further confirmed
Nanoparticles the effect of the deposition temperature on the supercapacitor performance of the CuO electrodes; its values for
Supercapacitor the thin films synthesized at 300, 350, and 400 °C were 363, 691, and 487 F g, respectively, at a scan rate of

5mVs~'ina2M Na,S0, aqueous electrolyte. Hence, this study demonstrates that the surface morphology
and electrochemical supercapacitive properties of materials are dependent on the deposition temperature of
CuO thin films.

© 2019 Elsevier B.V. All rights reserved.

1. Introduction

The world is currently demanding for new energy storage/conver-
sion devices that are lightweight, eco-friendly, and inexpensive. Various
types of such devices including capacitors [1], batteries [2], fuel cells
[3,4], solar cells [5], and supercapacitors are available commercially
[6-8]; among them, supercapacitors are better than capacitors and bat-
teries because of properties such as their high energy and power densi-
ties [7-10], fast charging/discharging, and long-term cycling stability
[11,12]. These properties are useful in various applications, including
in portable media players, digital electronics and cameras, medical de-
vices, railways, street lights, and power banks [9-13]. Supercapacitors
can be classified as EDLCs and pseudocapacitors based on their charge
storage mechanism [7, 10-15]. This mechanism is related to non-
faradaic capacitance resulting from the ion transformation in the Helm-
holtz double layer between the electrode and electrolyte in the former

* Corresponding authors.
E-mail addresses: rajpure@yahoo.com (K.Y. Rajpure), shpkim@dongguk.edu
(D.-Y. Kim).

https://doi.org/10.1016/ jelechem.2019.113433
1572-6657/© 2019 Elsevier B.V. All rights reserved.

[11,13-19] and to faradaic reactions involving electrostatic charge stor-
age in the latter [20,21].

Researchers have been investigating various metal oxide materials
such as ruthenium oxide, iron oxide, manganese dioxide, nickel oxide,
and copper oxide as well as conducting polymers for use in
supercapacitors [8-13,20,21]. Among them, ruthenium oxide has exhib-
ited high specific capacitive, high power density, and good stability, but
its commercial distribution is hindered by its higher cost and environ-
mental impact compared to those of other binary metal oxides. Dubal
et al. [22] synthesized CuO via chemical bath deposition (CBD),
reporting three different nanostructures that affected the
supercapacitor performance; they attained a higher specific capacitance
of 346 F g~! with microwoolen-like CuO nanosheets at a scan rate of
5mV s~ Sagu etal. [23] deposited CuO thin films as photoactive mate-
rials on FTO-coated glass substrates using electrodeposition, and mea-
sured a highest photocurrent density of 2.1 mA cm™%ina 1 M NaOH
electrolyte. Shu et al. [24] fabricated CuO thin films ona Cu foam by elec-
trochemical anodization; they observed single-phase copper oxide with
good electrochemical properties and a specific capacitance of around
600 mF cm™2 ina 2 M KOH aqueous electrolyte at a current density of
1 mA cm~2 and excellent cycling stability with around 94% retention
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Variation in chemical bath pH and the corresponding precursor
concentration for optimizing the optical, structural and morphological
properties of ZnO thin films
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Rijuta Ganesh Saratale® - Ravi Kant Choubey’
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Abstract

In the present study, ZnO thin films were deposited by chemical bath deposition carried out by selective correlation of
varying (i) pH values at fixed concentration and (ii) concentration of the precursors at fixed pH. The selective correlations
were done by using the characterization tools like X-ray diffraction, scanning electron microscopy, transmittance, refrac-
tive index, dielectric constant, Fourier-transform infrared spectroscopy and IV measurements. Transmittance was found to
increase from 57 to 87% on varying the pH from basic side (10.8) to acidic side (pH 6.8) with a blue shift in band gap. The
nature and morphology of the deposited films were found to be dependent on pH as well as concentration. Acidic pHS5.0
was found to be most suitable for deposition of highly transparent film with low absorption coefficient, refractive index and
dielectric constant. On the other hand, nearly complete coverage of the substrate and high purity was observed in the ZnO
thin films which was deposited by taking equal 100 mM concentration of Zn(NO5) and HMTA precursors at a fixed pHS5.0
as desired, sheet resistance was also found to increase on the acidic pH side which is useful in case of buffer layer solar cell
application. These studies lay a foundation stone for understanding the optical and morphological parameters by selectively
correlating the pH and concentration variation at the same time.

1 Introduction

>< Ravi Kant Choubey Zinc oxide (ZnO) is a wide bandgap semiconducting mate-
mvikantehioubey @ gmail.com rial with unique chemical, optical and electrical properties.

' Nano Information Technology Academy, Dongguk It ha.s aFtracted considerable attention due to its .various
University, Seoul 100715, South Korea applications such as gas sensor [1], solar cell materials [2],

2 Department of Physics, Maharishi Markandeshwar antimicrobial mater.lals [3, 4], optf)ele'ctromcs devices [5,
University, Mullana, Ambala 133207, India 6] and several other important applications [7]. These films

3 School of Basic and Applicd Sciences, Maharaja Agrasen are widely used as conductive and optical cover ljayers of
University, Baddi, Solan 174 103, India large area solar cells [8, 9]. Different methodologies have

4 Department of Biological and Environmental Science, been reported by several groups for depqsitlon of ZnO na'no‘
College of Life Science and Biotechnology, Dongguk structures [10, 11]. Wet chemical techniques [12], physical
University, 32 Dongguk-ro, Biomedical Campus, vapor deposition [13], metal organic chemical vapor deposi-
llsandong-gu, Siksa-dong, Goyang-si, Gyeonggi-do 10326, tion (MOCVD) [14], pulsed laser deposition [15], molecular
South Korea . . R

S ) ] beam epitaxy (MBE) [16], sputtering [17], electrospinning
gepaétzesnltzaf ?f‘;’;'s"’" Sadguru Gadage Maharaj College, [18] etc. are few common techniques. Most of these tech-

ara , 1 . . .

. _ _ ) niques are performed at high temperature and require expen-

Research Institute of Biotechnology and Medical Converged sive instrumentation. Wet chemical methods are compara-

Science, Dongguk University-Seoul, Ilsandong-gu,

Goyang-si, Gyeonggi-do 10326, South Korea tively simple, less expensive and reliable method.

Chemical bath deposition (CBD) is a low temperature wet

7 Department of Applied Physics, Amity Institute of Applied ; ; P . ' .( i P u
Sciences (AIAS), Amity University, Noida Campus, chemical technique being widely used for the deposition of
Sector-125, Noida, U.P. 201 313, India ZnO thin film buffer layers [19, 20]. It is a simple technique,
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Kinetic Study of Fast Brominations of Xylidine Using
Competition Techniques

J.B.Bhore*, Bhaskar Gatkul

Arts ,science and commerce college Indapur, Dist-Pune (MH)

Absract: The competitive kinetics applied with assurance and determine the kinetic in milliseconds due to fast
bromination reaction. Determination of kinetics is fundamental aspects for the design and operation of the
reactor. Competition kinetic method was proposed to determine directly bromination rate constant of
regioisomers of Xylidine. The specific reaction rates determined from this study are 1.7 x 10°M'S™ for 3,5
Xylidine, 1.4 x 10°M'S™ for 2,5 Xylidine and 1.2 x 10°M'S” for 2,3 Xylidine. Kinetic evidence gives
information about mechanistic route.

Keywords: Regioisomers of Xylidine, Competitive kinetics, Bromine, Potassium nitrate, potassium iodide

Date of Submission: 06-04-2020 Date of Acceptance: 20-04-2020

I. Introduction

Kinetics of chemical reaction deals with the rate of chemical reaction, Chemical reaction is one or two
step process usually involve collision between two reactants refer to as a bimolecular step or dissociation of a
single reactant molecule which is refer as unimolecular. Kinetics study of chemical reaction is carried out
analysis of elementary steps i.e. the reaction mechanism and determination of absolute rate of reaction. The rate
of chemical reaction means the rate at which reactants are used up or equivalently the rate at which products are
formed, In kinetic studies the kinetic parameters such as frequency factor, activation energy, stiochiometric
concentration, enthalpy and entropic changes on the rate of reaction’

Experimental techniques have been developed to monitor reactions over timescale varying as few
femto seconds (1Fs= 10"%sec.) It is to monitor the kinetic study of a slow reaction occurring over minute to
hour or longer and kinetic study of a fast reaction occur in few seconds or femto seconds therefore highly
specialized techniques are used to study fastest reaction. In 2003, more than twenty US Army troops were
allegedly exposed to 3,4-xylidine during the operation of Iraq, leading to a number of health complaints.*

A kinetic experiment essentially consists of mixing the reactants and initiating reaction on a timescale
that is negligible to that of reaction and then monitoring concentration of reactants and products as the function
of time. Reaction in pharmaceutical industries is known for their complexities, reaction with intermediate
product are common in these industries.® For kinetic study of a fast reaction a large number of techniques have
been developed as Flow Techniques, Flash photolysis techniques, Relaxation Method, Life time methods,
Absorption Spectroscopy, Competition Techniques. The competition techniques are necessitated to study the
kinetics of these brominations of aromatic substrate due to their rapidity.

Competition Techniques-

In Competitive Techniques A and B react with C However A and B do not react with each other but
competition take place with A and B react with C Where C is insufficient quantity although A and B are large
amount, if the rate constant for one of the competitive reaction is known, the other can be determined.

II. Experimental Method:
The Competition ratio V-v/v is maintained to be near to unity In titration v Cm® of sodium thiosulphate in the
iodometric titration corresponds to the bromine reacted with potassium iodide V-v is corresponds to that reacted
Xylidine in the competition. The Competition ratio V-v/v is arranged as that of near about 1. By using the
following equation K can be calculated

DOI: 10.9790/5736-1304011113 11 [Page
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ARTICLE INFO ABSTRACT

Keywords: The presence of hazardous, radioactive, and rare earth metal such as yttrium (Y3*) in water poses a serious
Chlortetracycline health concern to the public health, thus, exploring novel Y>*-binding molecules and colorimetric indicators are
Silver nanoparticles desired. Chlortetracycline (CTC)-functionalized silver nanoparticles (AgNPs-CTC) were synthesized, purified by
Colorimetric

centrifugation and then characterized by UV-vis spectroscopy, XPS, XRD, and HR-TEM. Functionalization of
AgNPs with CTC molecules enabled the rapid and sensitive detection of trivalent yttrium ion (Y3*). A decrease
in the intensity of the original surface plasmon resonance peak at 420 nm was observed within the fraction of a
min, with the simultaneous appearance of a new peak at a longer wavelength (540 nm); thus, a novel colori-
metric and ratiometric absorbance probe was achieved. The free-O-containing moieties of CTC on the AgNPs
surface coordinate with Y*. Thus, CTC molecules led to the bridging of the AgNPs and subsequent aggregation.
A good linear relationship (R® = 0.933) in the range of 18 to 243 nM for Y3* was observed, and the limit of
detection (LOD) for ratiometric results was approximately 57.7 nM. The AgNPs—CTC sensor exhibited better
colorimetric performance in terms of excellent sensitivity, LOD, and rapid formation of the AgNPs-CTC complex
towards Y3*. The Y3* spiked water samples from different sources and fetal bovine serum suggest that the
developed method is practically useful and essentially portable for on-site monitoring. The AgNPs-CTC sensor
can be also applied as a common colorimetric indicator for the detection of trace levels of Y3* and lanthanides.

High sensitivity
Radioactive metals
Yttrium
Lanthanides

typically been used to detect Y>*. Also, some fluorescence sensors for
Y3+ have also been reported, that shown molecular recognition cap-
ability for the Y3* metal ions [7,8]. In addition, only a limited number

1. Introduction

Facile detection of metal ions is of interest with high sensitivity,

basically in aqueous media, is an important research area. Over the past
several decades, research into the applications and biological sig-
nificance of yttrium-compound based biomedical products has in-
creased dramatically [1,2]. It is one of the important radioisotopes
frequently released from radioactive waste into the environment [3].
Yttrium (Y**) are quite hazardous and non-biodegradable; thus, they
must be detected and safely removed from polluted streams. Similarly,
increased use of lanthanides in catalysis, fertilizer, and medical diag-
nosis, it has raised serious concerns over their potential in pollution and
deserves new methods detection of trace levels [4]. Traditional methods
such as inductively coupled plasma atomic emission spectrometry [5],
and inductively coupled plasma mass spectrometry (ICP-MS) [©] have

* Corresponding author.
E-mail address: sbplkim@dongguledu (D.-Y. Kim).
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of Y** samples have thus far been examined [9]. As such, the devel-
opments of more effective, rapid, and selective colorimetric or spec-
trophotometric methods with the capability to detect Y3 ions with
nanomolar-level sensitivity are needed. To the best of our knowledge,
the present work is the first report on the sensitive colorimetric de-
tection and determination of Y3* using chlortetracycline (CTC)-func-
tionalized silver nanoparticles (AgNPs-CTC) with a dependable and
rapid absorbance response.

Organic compounds with electron-donor functionality are important
in analytical chemistry, where they participate in environmental, bio-
logical, medicinal, and organometallic coordination reactions for
binding with metal ions [10]. Members of the tetracycline class of
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Capacitive property studies of inexpensive SILAR synthesized
polyaniline thin films for supercapacitor application
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© Springer Nature Switzerland AG 2019

Abstract

The polyaniline (PANI) is an eco-friendly conductive polymer which has been considered for diverse applications. The
partially oxidized phase of the PANI is useful for the charge storage application. Here, a unique nanograin/nanofiber
structured PANI was grown on inexpensive stainless steel (SS) current collector by the simple oxidative polymerization
process and its charge storage properties were systematically investigated. For that, the inexpensive successive ionic layer
adsorption reaction method was used to grow a uniform nanostructured PANI on the SS conductor. This evolution of the
nanostructure was studied with the Field emission scanning electron microscope. Furthermore, the as-prepared PANI
was confirmed by the X-ray diffraction and the Fourier-transform infrared spectroscopy. In the half cell electrochemical
testing, the prepared PANI exhibited a maximum specific capacitance of 710 F g™' with a specific discharge capacity of
119mAh™at 0.2 mAcm2in 1M H,SO, for the supercapacitor application. Also, by using the power-law relation it was
observed that, in a charging and a discharging current, initially a contribution of the diffusive faradaic reactions is more
as compared with the surface capacitive non-faradaic reactions.

Keywords Polyaniline (PANI) - Supercapacitor - SILAR - Stainless steel - Power-law - Charge storage

However, SCs with low initial capital costs, low operation-
maintenance costs, with easy and efficient operation, high
power density have been considered as the best option for
main backup EES unit [6-8].

1 Introduction

Evolution in the electrical systems for a wide spectrum
of application in recent years have been increased the
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demand for electrical energy consumption [1, 2]. The
sophisticated energy storage units with desired energy-
power output for targeted electrical systems has been
the main goal in front of the research community. In the
global market, batteries, supercapacitors (SCs), hybrid
energy storage systems have been providing the desired
requirements of electrical systems. Among several energy
storage systems, the Li-ion batteries are still dominating
in the market for different applications, from the medical
devices to the hybrid vehicles as the main central electri-
cal energy storage and supplying system (EES) unit [3-5].

B< D.S. Lee, daesung@knu.ackr;23 V. J. Fulari, vijayfulari@gmail.com
Department of Physics, Shivaji University, Kolhapur, M.S. 416004, India.

The materials generally used in the SC’s stores electri-
cal energy either in the form of columbic (electric dou-
ble layer) and faradaic (redox reaction) charge transfer
process or the combination of both, which influences its
power-energy output [9, 10]. The SCs having more electric
double layer transitions can deliver more electric power
density due to the fast charge transfer rate of adsorbed
ions on the electrode surface. Whereas, the SCs having
more redox transitions can deliver low power density due
to poor charge transfer rate [11, 12]. More surface adsorp-
tion reaction in the charge transfer process increases the

| 'Holography and Materials Research Laboratory,
Department of Environmental Engineering, Kyungpook

National University, Daegu, Republic of Korea. *Department of Biological and Environmental Science, Dongguk University, Seoul,
Republic of Korea. *Department of Physics and Semiconductor Science, Dongguk University, Seoul, Republic of Korea,

</.,r?) SN Applied Sciences (2019) 1:1333

Received: 5 August 2019 / Accepted: 1 October 2019

Published online: 05 October 2019

| https://doi.org/10.1007/542452-019-1403-6

SN Applied Sciences

4 SPRINGERNATURE o




110500

Colloidy and Surfaces B: Biointesfuces 184 (2019

Contents lists available at ScienceDirect

Colloids and Surfaces B: Biointerfaces

journal homepage: www.gelsevier.com/locate/colsurfb

Nanorods to hexagonal nanosheets of CuO-doped manganese oxide j

Check for

nanostructures for higher electrochemical supercapacitor performance

H.M. Yadav’, G.S. Ghodake", D.-Y. Kim", Sivalingam Ramesh‘, N.C. Maile’, D.S. Lee",
S.K. Shinde"™

? Department of Energy and Materials Engineering, Dongguk University, 04620, South Korea

® Department of Biological and Environmental Science, College of Life Science and Biotechnology, Dongguk University, 32 Dongguk-ro, Biomedical Campus, Ilsandong-gu,
Siksa-dong, 10326, Goyang-si, Gyeonggi-do, South Korea

© Department of Mechanical, Robotics and Energy Engineering, Dongguk University -Seoul, Seoul, 04620, South Korea

9 Department of Environmental Engineering, Kyungpook National University, 80 Daehak-ro, Buk-gu, Daegu, 41566, South Korea

ARTICLE INFO ABSTRACT

Keywords: In this work, the extraordinary properties of CuO addition on the morphology and supercapacitive performance
Nanorod of Mn;03 electrodes were demonstrated. Concisely, CuO/Mn,0O5 thin films were prepared by an easy and in-
Nanosheets i expensive successive ionic layer adsorption and reaction (SILAR) method. The prepared thin films were char-
SILAR metho

acterized by various sophisticated physiochemical systems. The results demonstrated formation of Mn,05 thin
films with noteworthy morphological alteration upon introduction of CuO. Furthermore, a significant effect of
CuO introduction was observed on the electrocatalytic properties of the nanostructured Mn,Oj5 electrodes. At 3%
CuO doping, the Mn,0j3 electrodes displayed the maximum specific capacitance owing to formation of nano-
plate-like structures. The enhanced specific capacitance attained for 3% CuO doping in the Mn,03 electrode was
500F/g at 5mV/s in a 3M KOH electrolyte. All results confirmed the plausible potential of the CuO/Mn,05

Supercapacitor
CuO/Mn,03 thin films

electrode for supercapacitor applications.

1. Introduction

In recent years, supercapacitors have emerged as good candidates
for different energy storage applications owing their excellent power
density, extensive cycle life, high rate capability, high reversibility, and
extremely fast charging/discharging [1]. The increasing energy de-
mands and the consequent environmental impact have encouraged a
search for alternative clean and sustainable energy storage technologies
with high efficiency and excellent performance [2]. Accordingly, con-
siderable attempts have been made to find a suitable electrode mate-
rials with decent capacitive features analogous to those of NiO, CoOx,
CuO, MnO,, Fe30y, etc. [3-7]. Among the different transition metal
oxides, manganese oxide has attracted attention because of its low cost,
environmental friendliness, high energy density, universal abundance,
high theoretical capacity (1370F/g), and excellent electrochemical
properties for applications in supercapacitors and use as an electro-
catalyst in basic reagents for the oxygen reduction reaction (ORR)
[2,8-10].

Different strategies have been proposed to boost the electrochemical
properties of manganese oxides. The electrochemical features of a

* Corresponding author.
E-mail address: surendrashindeqedongguk edu (S.K. Shinde).
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0927-7765/ © 2019 Elsevier B.V. All rights reserved.

substance are mainly determined by their electronic structure. Extra
energy states can be introduced to metal oxides by doping other ma-
terials to alter their electronic characteristics [$]. The most prominent
method to enhance the specific capacity of metal oxide is the addition
of metal ions to develop desired mixed metal compounds [11]. The
doping of heteroatoms can strengthen the pseudocapacitive and elec-
trochemical properties of manganese oxides [8]. Among different metal
dopants, the copper cation is considered as a superior dopant because of
its electrical conductivity, environmentally benign nature, and low cost
[2,12]. P-type materials such as CuO and manganese oxides with a tiny
band gap (Eg = 1.2eV) are considered dynamic materials in batteries
and supercapacitors [2]. Copper-based manganese oxides material has
been used as catalyst for the oxidation of CO [13], hydrogenation re-
action [14], oxidative decomposition of ethyl acetate [15], and oxida-
tion of 5-hydroxymethylfurfural [16], Fe, and Mn doped CuSe [17].
Recently, Li et al. prepared various transition metal (Fe, Co, Ni, and
V) ion-doped MnO, on carbon for the ORR and supercapacitor appli-
cations. They prepared manganese oxides nanosheets by a redox reac-
tion between the macroporous carbon and a KMnOy solution. They
found that the electrochemical performance can be improved by doping
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Abstract: In this study, we reported the synthesis and characterization of a novel hyperbranched polymer
(HBPs) tris[(4-phenyl)amino-alt-4,8-bis(5-(2-ethylhexyl)thiophen-2-yl)benzo[1,2-b;4,5-b’]dithiophene]
(PTPABDT) composed of benzo[1,2-b:4,5-b]dithiophene (BDT) and triphenyleamine (TPA) constituent
subunits by A3 + B; type Stille’s reaction. An estimated optical band gap of 1.69 eV with HOMO and
LUMO levels of —5.29 eV and —3.60 eV, respectively, as well as a high thermal stability up to 398 °C were
characterized for the synthesized polymer. PTPABDT fabricated as an encapsulated top gate/bottom
contact (TGBC), organic field effect transistors (OFET) exhibited a p-type behavior with maximum
field-effect mobility (pmax) and an on/off ratio of 1.22 x 107 ecm? V-1 s7! and 7.47 x 10?, respectively.

Keywords: benzo[1,2-b:4,5-b’]dithiophene; triphenylamine; Stille reaction; OFET

1. Introduction

Solution processable m-conjugated semiconductors, a subset of organic materials, has progressively
attracted much attention from both academic and industrial applications as the best candidate for
lightweight, transparent, flexible electronic devices with less production cost for high throughput
processing [1—1]. These materials have been fabricated as active organic layers in organic field-effect
transistors (OFETs), organic photovoltaic (OPV) cells, and organic light emitting diodes (OLEDs) [5,6].
OFETs remain as the fundamental building block for flexible electronics [7,8]. Significant progress has
enhanced device performance remarkably and currently considered as viable alternative to amorphous
silicon-based transistors [9-12]. In spite of that, further fabrication methods and reliable device
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Silver nanoparticle probe for colorimetric
detection of aminoglycoside antibiotics:
picomolar-level sensitivity toward
streptomycin in water, serum, and milk samples

Gajanan Ghodake,® Surendra Shinde,® Rijuta Ganesh Saratale,? Avinash
Kadam,® Ganesh Dattatraya Saratale, Asad Syed,? Najat Marraiki,
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Abstract

BACKGROUND: The low cost of aminoglycoside (AMG) antibiotics facilitates their excessive use in animal husbandry and the
agriculture sector. This scenario has led to the occurrence of residues in the food chain. After several years of AMG use in
antibacterial therapy, resistance to streptomycin has begun to appear. Most of the detection methods developed for AMG
antibiotics lacks specificity. A broad target specific nanoprobe would be ideal for detecting the entire class of AMGs. A rapid
and sensitive method for the detection of AMGs is urgently needed.

RESULTS: Gallic acid-coated silver nanoparticles (AgNPs) were demonstrated as a nanoprobe for the colorimetric detection of
AMGs (yellow to orange/ red). A linear dynamic range of 50-650 pmol L~" was achieved readily by ratiometric spectrophotom-
etry (Asso/A400) with alimit of detection (LOD) as low as 36 pmol L~'. The amine-groups of the AMGs function as molecular linkers,
sothat electrostatic coupling interactions between neighboring particles drive the formation of AgNP aggregates. The assay can
also be applied for the determination of streptomycin residues in serum and milk samples.

CONCLUSION: This study revealed the potential of an AgNP probe for the rapid and cost-effective detection of
low-molecular-weight target analytes, such as the AMGs. A ligand-induced aggregation of AgNPs coated with gallic acid was
reported to be arapid and sensitive assay for AMGs. Analysis of streptomycin was demonstrated with excellent picomolar-level
sensitivity. Thus, the validated method can find practical applications in the ultrasensitive detection of AMGs in complex and
diagnostic settings.

© 2019 Society of Chemical Industry

Keywords: AgNP probe; ratiometric assay; picomolar sensitivity; antibiotics residues; food safety
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INTRODUCTION

Aminoglycoside (AMG) antibiotics are RNA-binding drugs with a
common core structure called the streptamine ring. They bind to
the ribosomal subunit, thereby hindering mRNA translation and e ey
finally leading to nonsense mutation and rapid cell death. Amino- * Correspondence to: D-Y Kim, Department of Biological and Environmental
glycoside antibiotics are known for their broad-spectrum antibac- Science, Dongguk University-Seoul, 32 Dongguk-ro, llsandong-gu, Goyang-si

Itis effective for gram-negative bacterial treatment and is used not
only in controlling human diseases but also in modern agriculture

terial action against a range of gram-negative aerobic bacteria.’
However, the substantial variation between the administered AMG
antibiotic dose and variations in the resultant levels in the blood
is of great concern.2 The negative impact of antibiotic residues in
food and water has also received worldwide attention due to their
abuseinanimal husbandry and agricultural practices.>* This global
scenario has emerged as a pressing concern owing to the evolv-
ing multi-drug resistance observed for bacteria.” There is thus an
urgent need to develop novel assays with high selectivity and
sensitivity for the detection of AMG antibiotics in water and food
samples.

J Sci Food Agric 2020; 100: 874-884
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Abstract: Herein, we report the use of a cell-free extract for the extracellular synthesis of silver
nanoparticles (AgNPs) and their potential to address the growing threat of multidrug-resistant
(MDR) pathogenic bacteria. The reproducibility of AgNP synthesis was good and AgNP
formation kinetics were monitored as a function of various reaction factors via ultraviolet-visible
absorption spectroscopy. This green method was dependent on the alkaline pH of the reaction
mixture. With the addition of dilute sodium hydroxide, well-dispersed AgNPs could be produced
in large quantities via the classical nucleation and growth route. The new biosynthetic route
enabled the production of AgNPs within a narrow size range of 4 to 17 nm. The AgNPs were
characterized using various techniques and their antibacterial activity against MDR pathogenic
bacteria was evaluated. Field-emission scanning electron microscopic imaging revealed prominent
morphological changes in Staphylococcus aureus cells due to mechanical damage, which led to cell
death. Escherichia coli cells showed signs of contraction and intracellular fluid discharge as a
consequence of disrupted cell membrane function. This new biologically-assisted extracellular
strategy is potentially useful for the decontamination of surfaces and is expected to contribute to
the development of new products containing AgNPs.

Keywords: extracellular nanosynthesis; green chemistry; silver nanoparticles; intracellular fluid
discharge; pathogenic bacteria

1. Introduction

The frequent and widespread use of antibiotics in the last few decades has led to the
development of antibiotic-resistant bacteria. In recent years, Escherichia coli (E. coli) and
Staphylococcus aureus (S. aureus) have been identified as the sources for most common infections.
Multidrug-resistant (MDR) pathogens are known to cause scalded skin syndrome, meningitis,
endocarditis, osteomyelitis, food poisoning, urinary tract infections, pneumonia and diarrhea
worldwide [1-3]. Resistance in pathogenic microorganisms poses a severe threat to global public
health because conventional antibiotics will no longer be effective [4,5]. Thus, there is an urgent
need for the development of novel antibiotics, antimicrobial agents and nanomaterials that exhibit
strong antimicrobial activity without the induction of resistance in bacterial strains.

Oxide nanomaterials, including copper, zmc, cerium and iron, appear promising as
antibacterial agents. However, oxide nanomatﬁpgfé@g@q;g}}&d by their poor dispersibility and

Nanomaterials 2020, 10, 360; doi:10.3390/nano10020360
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ARTICLEINFO ABSTRACT

This study reports anti-bacterial assessments of ‘halloysite nanotubes (HNTS) surface-tuned with Fe;04 and ZnO
nanostructures (M-HNTs-ZnO)’ against the non-drug resistant pathogenic E. coli and S. aureus, drug-resistant
methicillin-resistant S. aureus (MRSA) and their respective biofilms. Naturally occurring clay mineral the hal-

Keywords:
Halloysite nanotubes
Nano-anti-microbials

MRSA' loysite nanotubes (HNTs) are emerging materials in nano-bio-medicines. Fabricating HNTs' tunable surface with
g' Zzlr'eus anti-bacterial nanomaterials can be a significant application in combating the deadly bacterial infections. SEM,
B.io Jflms TEM, FT-IR, XPS and VSM analysis corroborated a successful synthesis of M-HNTs-ZnO. The acquired results

established the significant anti-bacterial potential of M-HNTs-ZnO against the E. coli, S. aureus and MRSA, re-
spectively. The stepwise modifications made on HNTs enhanced anti-bacterial performance. Detailed SEM image
analysis established possible anti-bacterial mechanisms. M-HNTs-ZnO found effective against the successfully
established biofilms of S. aureus. The M-HNTs-ZnO applied in repeated anti-bacterial performance against E. coli,
S. aureus and MRSA, marked its importance for water-treatments. In conclusion, M-HNTs-ZnO showed sig-
nificant anti-bacterial properties that can be used in the treatment of infectious diseases. Also, its repeated anti-
bacterial capabilities might be applied in water disinfection protocols.

occurring clay mineral having a significant potential of the surface
modification for diverse applications [3i. Structurally, HNTs
[AlSi505(0H)4-2H,0] are made up of aluminosilicate layers with the
composition of aluminum, silicon, hydrogen, and oxygen [7:. HNTs

1. Introduction

The use of antibiotics dominated as a treatment for the pathogenic
micro-organisms in the last century 1. The dramatic increase in an-

tibiotic resistance of pathogenic bacteria constitutes one of the major
threats to human health {1.2]. To combat these problems, several an-
timicrobial nanomaterials have been studied in recent years for the
replacement of antibiotics. Despite this, the robust nano-material with
natural-availability, higher-efficiency, and multi-functional properties
are necessary to be investigated. However, the highly-applicable and
multi-dimensional materials which have the anti-bacterial effect to
methicillin-resistant Staphylococcus aureus (MRSA) and their biofilms
can counter the rising drug-resistance in micro-organisms.

Halloysite nanotubes (HNTs) are the biocompatible materials,
known for exceptional drug carrier potential {3-6]. HNTs are naturally

structure shows hollow-tubular nature with an inner-lumen diameter of
5-20 nm and the length of the tube is in the range of 0.5-10 pm {8,
Chemistry of HNTs includes a tubular morphology with the AlI-OH
sheet forming the inside and the Si-O sheet the outside {9,10]. The
HNTSs' outer surface mainly covered by Si—O—Si groups and have some
Si—OH groups present on the edges {11!. HNTs nano-tubular frame-
work provides there utilization in diverse applications including; en-
vironmental, catalytic, and nano-medicinal {12]. Due to their out-
standing properties, HNTs are widely used in many emerging
applications. So, the impact of the HNTs on human health and the
environment needs to test. The biocompatibility of HNT is one of the
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ARTICLE INFO ABSTRACT

Article history: In this article, we report, the synthesis and characterization of series of novel fluorescent
Received 28 November 2019 imidazolyl dyes (5a-d) via highly efficient and cost-effective microwave assisted protocol as
Accepted 6 January 2020 a potential candidate to overcome the problem of microbial resistance. By utilizing the green

Available online 17 January 2020

Keywords:

Imidazole

Florescent dyes
Microwave reaction
Antimicrobial agents

microwave protocol the reactions are completed in a short span of time without using the
harsh conditions. The incorporation of imidazole nucleus is an important strategy in drug
discovery. While designing desired fluorescent imidazole dyes 5a-d, with a suitable auxiliary
donor such as aromatic rings and —OCHj; group on one end of the imidazolyl moiety and
electron acceptors such as -NO, and —COOH on other end of the compounds was achieved
to get a promising fluorescent dyes for antimicrobial. The optoelectronic properties and
antimicrobial studies of the synthesized materials indicated their exploration as a promising
candidate as antimicrobial agents.
© 2020 The Authors. Published by Elsevier B.V. This is an open access article under the
CC BY-NC-ND license (http:// creativecommons.org/licenses/by-ne-nd/4.07).
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The fabrication, and characterization of Sn0,@Co0304/NGO composite with a nanogranular-
like morphology was synthesized by a thermal reduction process in presence of ammonia
and urea as catalyst. The structure and morphology of the composite were investigated
by sophisticated techniques. Cyclic voltammetry was performed to determine the elec-
trochemical performance of the composite electrode for supercapacitor applications. The
composite symmetrical electrode was displayed a specific capacitance of ~375 F g 'at0.5A/g
in a 2M KOH aqueous electrolyte with a capacity retention of ~93% after 10,000 cycles.
The Sn0,@Co30,/NGO composite asymmetric electrode exhibited a specific capacitance
of~256 F/g at 1 A/g and excellent cyclic retention. The improved electrochemical properties
of the composite depends on the nanogranular-like morphology, large surface properties,
and excellent conductive networks. Therefore, the ternary oxide@NGO composite electrode
is promising architecture for energy storage applications.

© 2020 Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND
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In this study, we report a facile chemical synthesis of a novel MnCo,S4/halloysite (HNTs) nanoflakes
decorated on nanotubes which coated on Ni foam via a screen-printing technique. The MnCo,S, thin
films were prepared using a coprecipitation method which demonstrate battery kind of behavior. The
MnCo,S4/HNTs-based electrode shows a specific capacity of 359 mAh g=! at 5 mV s~! with excellent
cycling stability. Furthermore, the symmetric system exhibits an outstanding energy density and power
density of 6.98 Wh kg~! and 1976.0 W kg™, respectively. The results obtained with the MnCo,S4/HNTs
composite in a symmetric system indicate that this composite material can potentially be used as an
alternative electrode material for electrochemical energy storage.

© 2020 Elsevier Ltd. All rights reserved.

1. Introduction

In recent years, world pollution has rapidly increased, necessi-
tating the development of alternative energy sources and storage
schemes. Although the existing energy sources and storage tech-
niques are convenient, they face various limitations such as low
abundance and poor renewability [1—5]. Examples of non-
renewable energy sources include fuels such as oil, coal, natural
gas, and wood [5—7]. Overcoming such problems involves the
progress of novel energy storage systems that alleviate
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College of Life Science and Biotechnology, 6 Dongguk University, 32 Dongguk-ro,
Biomedical Campus, llsandong-gu, Siksa-dong, 10326, Goyang-si, Gyeonggi-do,
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environmental pollution, are based on a renewable energy source,
and are green and cost effective. To this end, solar cells, super-
capacitors, batteries, and capacitors are now commercially available
[8—10]. Solar cells, batteries and supercapacitors are the most
capable electrical energy storage systems. In supercapacitors, bat-
tery type materials are particularly promising because they show
outstanding characteristics such as high energy and power den-
sities and good long-term cycling stability; they also do not
generate environmental pollution and are inexpensive to fabricate
[11-15].

Currently, many researchers are developing various binary and
ternary metal oxide/hydroxide/chalcogenide nanostructures
[16-20] for use in supercapacitors [21], batteries [22], dye-
sensitized solar cells [23], sensors [24], water-splitting [25],
hydrogen/oxygen evolution [26,27], and various electronic devices.
Among these transition-metal chalcogenides, we have chosen
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ARTICLEINFO ABSTRACT

In the present investigation, optoelectronic modifications of the TiO, host lattice through insertion of Cr(IIl)
(0.5-3.0 mol.%) as a dopant and thereafter its composites with MWCNTs prepared using single step in-situ sol-gel
route and its photovoltaic performance of the hybrids was investigated using Ru(Il) based sensitizer. The phy-
sicochemical properties (viz. structural, opto-electrical, morphological and charge transfer behavior) of the
ternary Cr@TiO,/MWCNTSs NCs are compared with the TiO,/MWCNTs NC through various spectroscopic (XRD,
Raman, UV-Visible DRS, XPS, FT-IR, PL, TRPL and EIS measurements) and microscopic (HR-TEM with SAED)
analysis. TRPL and EIS studies reveals that, average life time of the electrons in the excited state increases and
interfacial charge transfer resistance decreases after the insertion of Cr(III) ion into the TiO, host lattice. After
the detailed physicochemical investigations, binder free NCs were deposited on the F:SnO, (FTO) by doctor-
blade technique using DMF and CH3CN solvents and then anchored with N719 dye. Finally, sensitized photo-
electrode sandwiched with Pt-counter electrode for making the sandwich dye sensitized solar cells (DSSCs) and
photovoltaic performance of the assembled devices was measured under AM 1.5 solar simulator for I-V and IPCE
measurements. The Cr ,010@Tio.000C NCs based DSSCs shows highest photovoltaic conversion efficiency up to
n = 7.69% which is 20% (n = 6.18%) higher to that of undoped TiO,/MWCNTs based DSSCs.

Keywords:

Cr(1II) doping
Optoelectronic studies
Sensitized solar cells
Ternary nanocomposites

1. Introduction

Recently, semiconducting ternary nanocomposites (NCs) have pi-
votal role in the leading potential fields of the sustainable survive viz.
energy conversion and storage (Chen et al. 2015; Rakhi et al,, 2012;
Santra and Kamat, 2013), environmental remediation (Deng et al.,
2017), catalysis (Miao ct al., 2017), sensing (Malik ct al., 2018), bio-
medical (Regulacio et al.. 2018), and electronics (Hu et al., 2018) due
to their well coverage of the optical region of electromagnetic spectrum
(Liu et al.. 2013), tuning electronic properties (Mao ef al., 2011), and
separation of charge carriers (Mondal et al., 2018) etc. Among these
potential applications, energy harvesting has a priority choice due the
present need of the sustainable energy and available conventional en-
ergy sources are insufficient to consume the modern society and also
injurious to environment (Yun et al., 2018). Hence, from last two
decades investigators intent on the efficient conversion of highly

* Corresponding author.
E-mail address: sddelekar7 @gmail.com (S.D. Delekar).
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abounded sunlight into electrical energy through low cost, stable dye
sensitized solar cells (DSSCs) compared to conventional Si-based solar
cells and recently used perovskite based solar cell devices (Mathew
et al.. 2014). From the discovery of DSSCs (O'regan and Griitzel. 1991),
investigators demonstrated, the semiconducting TiO, acts as an effi-
cient photocatalyst compared to others such as SnO, (Snaith and
Ducati, 2010), ZnO (Sakai ct al., 2013), NbyOs (Ou ct al., 2012), and
SrTiO3 (Tang and Yin. 2015) etc. utilized for the DSSCs. Because of its
tunable morphology (Bai ct al., 2014), opto-electronic properties (Lee
et al,, 2012) higher chemical stability (Lee et al., 2012) and higher dye
loading capability compared to others (Bai et al., 2014). Also its HOMO-
LUMO levels are well matchable to the excited dye (De Angelis et al..
2011), and hence recently reported the highest photovoltaic conversion
efficiency up to 14.5% for TiO, based DSSCs (Kakiage ot al.. 2015).
With these advantages, it has some constrains viz., it active only in the
UV region due to its wider energy band gap (Dette et al., 2014), and
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Abstract: Aminoglycosides (AMGs) have been extensively used to treat infectious diseases caused by
Gram-negative bacteria in livestock and humans. A selective and sensitive colorimetric probe for
the determination of streptomycin and kanamycin was proposed based on chlortetracycline-coated
silver nanoparticles (AgNPs-CTC) as the sensing element. Almost all of the tested aminoglycoside
antibiotics can rapidly induce the aggregation of AgNPs, along with a color change from yellow to
orange/red. The selective detection of aminoglycoside antibiotics, including tobramycin, streptomycin,
amikacin, gentamicin, neomycin, and kanamycin, with other types of antibiotics, can be achieved by
ultraviolet (UV) spectroscopy. This developed colorimetric assay has ability to detect various AMGs
using in-depth surface plasmon resonance (SPR) studies. With this determination of streptomycin
and kanamycin was achieved at the picomolar level (pM) by using a UV-visible spectrophotometer.
Under aqueous conditions, the linear range of the colorimetric sensor for streptomycin and kanamycin
was 1000-1,1000 and 120-480 pM, respectively. The corresponding limit of detection was 2000 pM and
120 pM, respectively. Thus, the validated dual colorimetric and ratiometric method can find various
analytical applications for the ultrasensitive and rapid detection of AMG antibiotics in water samples.

Keywords:  chlorotetracycline antibiotics; silver nanoparticles; ultrasensitive detection;
aminoglycoside antibiotics; water samples; picomolar level sensitivity

Nanomaterials 2020, 10, 997; doi:10.3390/nano10050997
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6. Challenges before Higher Education in India

Dr. Kasbe T S.
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Abstract

India. even after 70 vears of its independence, is far away from the goal of universal
literacy. There are number ol college in the country, bul they don't have proper basic
infrastructure. However on a positive note, India is engaged in the use ol higher education as a
powerful tool 1o build a Knowledge-based information society of the 21st Century. Indian
professionals are considered among the best in the world are in great demand. This significs the
inherent strength of Indian education system,

The present paper is an attempl. 1o identify and discuss a number of problems &
challenges faced by “Higher Education” in India. The paper is an outcome of a review of o
substantial number of secondan sources on the cwrrent problems and challenges of higher
educationin India

Key words: Universal, Substantial. Higher Education.

Introduction

The storv about the Indian Higher Education (India’s university) system as it exists today
started in 1857 with three essentially British creations — the Universities of Madras, Calcutta and
Bombay. According to MHRD ( NIRF-2013), India has the third largest higher cdueation svsiem
in the world. behind China and the United States comprising of 793 universilies, 39,671
afTiliated colleges. 10,135,696 teaching faculty and 23764960 students inc]uding 2934989
post-graduate and 2,00,730 research scholars. The total enrolment has increased froma meagre 2
lakhs in 1947 10 238 lakhs in 2013-14, Colleges, afMiliated to 194 afliliating universitics,
constitute the bulk of the higher education system in India contributing around $6.48% of the
total enrolment. According to Wikipedia/ AICTE, The total number of Professional college
(2015) are 8526, Out of these there are 3364 are engineering colleges and 2450 management
{MBA) college’s.

Objectives
1. Find out the present status of Higher education in India.

2. Tostudy the challenges Before Higher education.
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Abstract The heavy metal contamination is creating
devaslating effects on ecosystem and environment and
eventually hazardous to human health. Upjani is oneof the
largest reservoir in Maharashtra state. It receives water
from different metropolitan cities harboring numerous
industries. Moreover, anthropogenic activities pollute
water and fish fauna of the reservoir. In the present study,
the concentrations of heavy metals such as Iron (Fe),
Copper (Cu), Zmnc (Zn), and Mangancse (Mn) werc
analyzed from various tissues namely muscles, liver, gill,
and fin of Chillapi fish. The variation in level of metals was
found with respecttotissue types and body weight groups.
The concentrations of Fe were ranged between 15.94 to
91.56ug/g, Cu concentration was between 1.83 to
48.88ug/g, Zn concentration was between 2572 to
84.2ug/g and Mn was recorded between 2,12 to 28.48ug/g
in Chillapi fish. Fe and Cu have recorded highest in the
liver, whereas peak of Zn and Mn was detected in fins.
Furthermore, the minimal metal concentrations were
observed in muscle samples of all different weight groups.
It shows that Fe, Zn, Cu concentration in all four tissues
was within the limit, whereas the Mn level was found to be
exceeding the permissible limit as prescribed FAO/WHO,
1989. The presence of heavy metals higher than normal
level in fish bodies is a clear indicator of biomagnifications.
Furthermore, THQ and HI values were within limit for all
studied metals in fish but if consumed in excess amount
may cause toxicity in humans. Therefore, daily intake of
fish should be strictly monitored to avoid excess intake of
these heavy metals. Our study signifies the importance of
addressing the heavy metal contamination issue to avoid

Keywords  Ujjani Reservoir, Heavy Metals, Chillapi,
Oreochromis  mossambicus, AAS, World Health
Organization, Biomagnifications

1. Introduction

The pollution of fresh water resources is the major
concemn globally. The discharge of pollutant through
anthropogenic activity has been increased tremendously
and creating terrible consequences on quality of water [1-
3]. However, the activitics like rapid growth of industries,
extensive use of fertilizers, pesticides in agriculture and
mining has increasing discharge of heavy metals in aquatic
environments [4]. Heavy metal contamination leads to
devastating effect on the ecosystemand the environment [3,
6]. Heavy metals are predominantly natural trace
components of the aquatic environment and also act as
micronutrients which are required in limited quantity for
growth of living organism, but their level has continuously
rising due to anthropogenic activities which is lethal to
aquatic environment [7]. Above mentioned sources of
pollution alters the physiochemical properties of aquatic
habitat, and qualily and quantity of fish stocks [7 - 9]. It is
well known fact that heavy metals accumulate in the
sediment surface, benthic living organisms and these
metals exhibit the increasing trend in the concentration
through biomagnifications process in the food chain. Fishes
are olten lop choice among all aquatic foods for consumers
and frequently susceptible for accumulation of large

health related problems.
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e Abstract

During the pre-independence period, industrial relations policy of the British Government
was one of laissez fair and also of selective intervention, There were hardly any labour welfare
schemes. After independence, labour legislations have formed the basis for industrial relations and
social security. These legislations have also provided machinery for bipartite and tripartite
consultations for settlement of disputes. Soon after independence, the Government at a tripartite
conference in December 1947 adopted the industrial truce resolution. Several legislations including
the following, were enacted to maintain industrial peace and harmony; Factory Act 1948, Employees
State Insurance Act, 1948 and Minimum Wages Act, 1948, The Payment of Bonus Act was passed in
1965.

In the early 1990, the process of economic reforms was set in motion when the Government
introduced a series of measure to reduce control on industries, particularly large industries. The
workers have opposed economic liberalization policy for fear or unemployment while entrepreneurs
have welcomed in the hope of new opportunities to improve Indian industrial relations. The new
economic policy has directly affected industrial relation in the country, because the Government has
to play dual role, one of protecting the interest of the worker’s and second to allow a free interplay
of the market forces.

Economic reforms by removing barriers to entry have created competitive markets. Fiscal

. stabilization has resulted in drastic reduction budgetary support to the public sectors commercial
enterprises while exposing his enterprises to increased competition from private sector,

Keyword: laissez fair, labour welfare, Minimum Wages, Bonus, Economic reforms

Introduction
Employee welfare is justified for several reasons. A typical worker does a lot of work life digging

coalearth, fetching and refining oil, to build dams for society. They look after necessities as well as luxuries
of people In socicty. Thus, welfare measuresare must for them.

Welfare measures are going to have a great impact on worker’s productivity. Thus, a worker show
safeguards economic and social factors of the industrial cconomy needsa boost with welfare activities,

Welfare may help retain the employce. Most welfare facilities are hygicne factors according to
Frederick Herzberg, they create dissatisfaction if not provided. Replace dissatisfaction, place an employee
In favorable mood, and provide satisfiers, and the motivation will take place. Welfare facilities, besides
removing dlissatisfaction, help develop loyalty In workers towards the orgaunlzation,

Welfare may also help minimize soclal evils, such as alcoholism gambling, drug addiction ete, a
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Role of Primary Agriculture Cooperative Credit Societies (PACS) in the
Development of Agriculture Sector in India

Dr. Gajanan Kadam
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E-mail: gajukadam81@gmail.com

Abstract

Primary Agriculture Cooperative Credit Societies( PACS) are the banks which are situated in
rural area and plays a very important role in rural credit system by performing their activities on co-
operative principles and also these banks are worked under the District Credit Co-operative Banks.
They provide short term and medium term loan to rural people to meet their financial requirements. But,
the rural people still depend on unorganized sources such as money lenders in village, mandies, traders
etc. So, various measures taken by Government to reduce these unorganized sources through the
establishment of PACS in rural areas. In order know the role of PACS in agricultural development in
India the study has been undertaken.

Keywords: primary, credit, agricultural, co-operative, society, finance.

Introduction

The co-operative banks in India play  a significant job in even today in provincial financing.
These are enrolled under the Co-usable Societies Act and furthermore managed by the RBI. They are
administered by the “Banking guideline Act-1949" and Banking Laws (Co-employable social orders) Act
1965. The matter of co-usable banks in urban territory additionally have increased in recent year due to
sharp increment in the number of essential co-usable banks. The co-employable development was
expressed in India generally with the end goal of giving agriculturists reserves foragricultural activities, at
low paces of intrigue and shields them from the grip of cash moneylenders.

Objective of the Study

1. To study the role and performance of PACS in respect of agricultural credit and rural development.
2. To find out reasons for poor recovery of loans in PACS.
3. To offer suggestions to improve the performance of PACS.

Methodology
The study is based on Secondary data. The data has been collected from books, magazines and

websites.

A) Role of PACS

A co-employable acknowledges society, ordinarily known as Primary Agricultural Co-usable
Society (PACS) might be expressed with at least 10 people, regularly having a place with a town. The
estimation of each offer is commonly ostensible in order to empower even most unfortunate rancher to
turn into a part. PACS involve a prevalent situation in the co-employable structure and structure its base.
A Primary Agricultural Credit Society is sorted out at grass-root level of a town or a gathering of little
towns. It is the fundamental unit which manages rustic (horticultural) borrowers, gives those advances
and gathers reimbursements of advances given. It fills in as the last connection between definitive
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SOLAR PHOTOCATALYTIC DEGRADATION OF METHYLENE BLUE USING
Sb-DOPED TiO; NANOPARTICLES
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Abstract:

Sb-doped TiO, were synthesized by sol-gel process combined with surfactant incorporating method. The concentration level of Sb
(II) additive was varied systematically from 1 to 11 wt.%. Wide structural and surface characterization of samples was carried out
in order to establish a correlation between the effects of antimony incorporation on the TiO, photocatalytic properties. Results
revealed that the anatase structure is highly stable for Sb/TiO, with enhancement in the surface area. UV—Vis diffuse reflectance
spectra showed that this dopant was responsible for narrowing the band gap of TiO, and shifting its optical response from ultraviolet
to visible-light region. The photocatalytic activity of the Sb/TiO, catalyst was evaluated in the decomposition of methylene blue
solution under solar light irradiation with respect to the content of antimony on the catalyst surface. The results showed that the
incorporation of antimony into the TiO, seems to enhance the photocatalytic activity of the samples, which is ascribed to the
enlargement of specific surface area, photo generated carriers separation, light absorption, as well as the higher surface acidity. The
photocatalytic efficiency and activity of the composites remained good, even after three cycles.

Keywords: Sb/TiO,; Nanomaterials; Solar photocatalysis; Methylene blue.

Introduction:
Photocatalysis has emerged as an effective technique to decontaminate toxic and non-biodegradable environmental

pollutants [1-2]. Among various functional metal oxides, TiO; is the most nontoxic, highly stable, cost effective, strong oxidant,
and noncorrosive semiconductor, which make it more suitable choice for removing organic and inorganic contaminants from the
environment [3-4]. The photochemical reactions proceed on a pure TiO surface, when irradiated with ultraviolet light. This
barricades the frequent and convenient use of TiO, photocatalyst. The increase in redox potential and decrease in the particle size
is essential to enhance the photochemical reaction rates. Decreasing the particle size to nano scale, results in the larger surface area
per unit mass. Reduction of band gap facilitates the catalyst to make use of solar and visible light energy, which makes it
environmentally and electrically suitable photo catalyst [5]. Further, the anatase to rutile phase ratio is also an important factor in
enhancing photo catalytic activity. The anatase phase is kinetically more stable and higher hydrophobicity of this phase increases
the absorption of reactive species, while rutile phase scatters light which decreases its absorption power [6-7].

Recently, much attention has been paid in modifying TiO; to enhance its catalytic efficiency or expand its applicability
under solar irradiation [8]. Different metallic [9] and nonmetallic dopants [10] have been doped to decrease the band gap and
increase excitation life time of pure TiO,. Mao et. al, used nitrogen dopant for the photo-oxidation of organic molecules in water
[11]. Shamalah et. al, showed degradation of Brilliant Green dye with Zn and Cu-doped TiO, [12]. Moreover, many attempts have
been carried out in direction of attaining high surface area photocatalysts to increase active sites by using the support materials like
zeolites [13], HZSM-11 zeolite [14], Clinoptilolite [15] and silica~clay composite [16]. Zhang et. al. synthesized mixed platinum
catalysts supported on various carbon nanomaterials [17]. The nano Ag/Pt and methyl violet co-doped catalyst was developed
resulted in higher photodegradation activities towards various dyes [18]. Elham S. Baeissa investigated the removal of cyanide
employing cobalt metal doped on TiO»-SiO; nanoparticles [19]. Nano sheets of Au/HTiNbOs have also been synthesized by Hsin-
Yu Lin, et. al to produce hydrogen from water splitting [20]. The important issue governing the efficiency of photocatalytic
oxidative degradation is minimizing electron-hole recombination by maximizing the rate of interfacial electron transfer to capture
the photogenerated electron and/or hole. Various n and p type photocatalysts are well documented in the literature. A Na-doped p-
type flower-like ZnO photocatalyst (Na:ZnO) that is highly visible-light-sensitive in air at room temperature was synthesized by a
continuous flow microreactor [21]. Rh-doped BaTiO; powder was prepared by the polymerized complex (PC) method, and the
photocatalytic activity for H, evolution from water was examined. BaTiOs is a wide-gap n-type semiconductor having a band gap
of 3.0 eV. Doping Rh species into the lattice of BaTiOs resulted in the formation of new absorption bands in visible light region
[22]. Different p-type Cu,0 powders were prepared from electro deposition and subjected to analysis of their photocatalytic activity
in water reduction [23]. Sb-doped catalyst on different supports has been synthesized previously [24-25]. However, they did not
evaluate the effect of concentration level of Sb (III) on crystallite size, specific surface area and phase transformation and surface
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Abstr The term globalization refers 1o Jn-

- nal Integration. It includes open-
~_=Q\:M\,<QN.E trade, development of aq.
B means of communication, internq-
onalization o financial markets, growing
portaice of MNC's, b&vz\a:e: migra-
(ions and more generally increased mobilj-
1 of persons, goods, services, capital, data
“,E ideas. It is a process through which
the diverse world is unified into a single
seciety. In short it is a creation of world
inlo a global village. It is the recent con-
cept that has come to govern the world
since end of the 20" century with the end
o the cold war and melting down of Soviet
Union. The need of structural changes in
various world economies, dominance of
market related economies, growing impor-
lance of private resources and capital and
pressire of world bank and other Interna-
fonal organizarions like IMF ( Interna-
lional Monetary Fund) have started this
Process in many of the developing coun-
ties like Ingi, ¢ has brought in new op-
Portunities o developing countries. Great-
“MM&.S Joreign Eml«ma.‘ R&S&.@Q
s.::.:m M“%&é& productivity and high-
e o s”wsaai are some of the .mmeu.ﬂ:-
b B Mwwo%&. fo the countries like
lnges 1o s a\.wo creates new chal-
Withip 8rowing inequality across and

Natj, . .
tigy, | "tions, volatility in  finan-
Marke, and

environmental deteriora-
i
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=2i

1i0ns. As Indian is agrarian economy it is
Wise to know the impact of Globalization
on Indian economy. An overview of Indian
agricultural sector indicates thas globali-
zation did not yield the desired results in
India. It has marginally contributing in
minimizing poverty, and removing social
inequalities. The desired objectives of this
process have not been achieved in In-
dia. As far agricultural sector is con-
cerned we have seen mixed results in the
country. It is clear with the study that
agriculture plays key role in the econony.
Agriculture employees 59% of Indian pop-
ulation, yet it contribution varies only from
15 1020% of the GDP (Gross Domestic
Product). After adoption of globalization
in 1991 Indian agriculture growth rate
increase but at present the economy condi-
tion of the farmers is not satisfactory be-
cause input cost is high and output cost is
low. Cut off of subsidies are hindering
growth of agricultural sector

Keywords: Globalization,  International
integration, agriculture, social inequality,
subsidy, International Monetary Fund,
Gross Domestic Product.

Introduction:

The term globalization refers to In-
ternational Integration. It includes opening
up of world trade, %<m_on=.~oz~.on. ad-
vanced means of communication, interna-
tionalization of financial markets, m_,oMS:m
importance of MNC's, population migra-
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Finding Locations for Continuous Contour Trenches in Indapur Tabhsil,

Dist. Pune (Maharsshtra)
Dr. Phalphale A. K.
Arts, Science and Commerce College, Indapur, Dist- Pune,
Introduction

Water is vital to life, without which no living body can survive. Water is considered as prime
natural resource, a basic human need and a valuable national asset. Water is core component of
environment. Now days, there are many problems rises related to water quantity and quality. Water
scarcity is also main problem because of over use of surface and ground water. So watershed
management is the need not only for water conservation and soil conservation, but also has impact on
food production and national economy.  Continuous Contour Trenches (CCT) method is helpful to
increase ground water level in the surrounding areas/ dug wells and tube wells which increases the
yield of farms and water quality. This will also avoid loss of soil due to erosion; increase the grass
coverage which will helpful for soil stabilization. This method can be adopted in low rainfall area to
high rainfall area up to 3200mm and from flat area to hilly area with 65% steep slope. This method is
suitable for plantation of all species and easy, simple for laborers and comparatively less record
keeping. Indapur tahsil is one of the tahsils of rain shadow tahsil in Maharashtra. Average annual
rainfall of Indapur tahsil is about 450 mm.

Origin of the research problem:

Indapur tahsil is selected for the study of water resources. The choice and topic under
investigation is influenced by many considerations. F irstly, researcher belongs to Indapur tahsil hence
is familiar with the study region. Secondly, study region falls in drought prone region of Deccan trap
of Maharashtra state receiving annual average rainfall between 400-500 mm. It is distributed unevenly
in study region. Thirdly, irrigation is dominant factor in study region having considerable impact on
water use in Indapur tahsil. Although main sources of water for study region is the rivers like Bhima,
Nira and other tributaries, there is drought in some region of Indapur tahsil. Fourthly, this region has
not been so far studied in depth for water analysis point of view by geographers. The main problem is
that water source is abundant in the part of east and south of Indapur tahsil, whereas water sources is
scanty in west and north side of Indapur tahsil. So we study the water resources in Indapur tahsil.

Location, Situation and Site

Indapur tahsil is situated in Pune district. The northern and eastern border is demarcated by
Bhima river in Pune and Solapur districts while southern boundary is confined by NiraRiver in Pune
and Satara and Solapur districts. The west boundary is confined by Baramati and north boundary is
delimited by Daundtahsil of Pune district. The region extends between 17° 53" to 18° 15° north
latitudes and 74" 35" to 75" 8 east longitudes. The total geographical area of this tahsil is 1552.93
square kilometres having 3, 83,183 population (2011). This tahsil consists of 142 settlements and
three urban settlements.

Loomcratierey wal SRvarcty Arenis

Objectives :
To study the slope analysis and soil distribution of study area.
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In-vitro cytocompatibility

Polymer-clay nanocomposite hydrogel films (PCNCHFs) were prepared from caboxymethyl cellulose, polyvinyl-
pyrrolidone, agar and nanosepiolite clay (0,0.3,0.5,0.7,0.9 and 1.5% reinforcement) by treating thermally in a
simple, rapid, and inexpensive route. The PCNCHFs and its 5-fluorouracil (FU)-loaded composites (PCNCHFs@
FU) were tested for FU release and characterized by FTIR, XRD, FE-SEM, EDX, DSC, and TGA analyses to investigate
their structural, morphological, and thermal properties. The nanosepiolite-loaded polymer composites
(PCNCHF1 to PCNCHFS5) exhibited higher tensile strength than the pristine polymer hydrogel PCNCHFO); conse-
quently, the thermal properties (glass- and melting-transition) were improved. The PCNCHFs@FU demonstrated
prolonged FU release at pH 7.4 for 32 h. The biocompatibility of PCNCHFs was tested against human skin fibro-
blast (CCDK) cells. The viability of cells exposed to all PCNCHFs was >95% after 72 h of culture. The live/dead
assay show the proliferation of fibroblast cells, confirming the biocompatibility of the hydrogels. The pH-
sensitive PCNCHFs@FU release could be suitable for drug release in cancer therapy, and the developed PCNCHFs

may also be useful for tissue engineering, food packaging, and other biological applications.

© 2021 Elsevier B.V. All rights reserved.

1. Introduction

Biopolymer-based composite hydrogels are in great demand for
various applications, including those encompassing the pharmaceu-
tical, environmental, and biomedical fields, due to their economic,
environment-friendly, biodegradable, and biocompatible nature
[1-3]. In brief, three-dimensional hydrophilic polymeric networks
with high water affinity usually do the construction of polymer-
based hydrogels. Instead of dissolving into solution, their physically
and/or chemically cross-linked structures allow them to hold water
[4-6]. Hydrogels can be constituted with different macromolecules
with various functional groups, such as -OH, -SO3H, -COOH,
-CONH-, and -CONHp, in their polymeric backbone (either embedded
in or grafted to). Because of their hydrophilic functional domains,
the resulting hydrogels can absorb and retain large amount of
water and other biological fluids/cells. Therefore, these swollen
three-dimensional viscoelastic polymer network structures can

* Corresponding author.
E-mail address: soohong@dongguk.edu (S.-H. Lee).

https://doi.org/10.10164.ijbiomac.2021.02.195
0141-8130/© 2021 Elsevier B.V. All rights reserved.

resemble natural tissue and is of great importance in biomedical
field [7-9]. Carboxymethy! cellulose (CMC) based hydrogel systems
were developed by different methods, such as physical blending,
chemical grafting, and ionic gelation etc. However, the polyelectro-
lyte behavior of CMC is due to the presence of carboxylate moiety,
which is a pH sensitive group with in-situ gelation ability, resulting
in bio-adhesive behavior. Hence, the electrically controlled CMC
based systems are very useful in delivering various pharmaceuticals
such as 5-fluorouracil (FU) for colon drug release, wound dressing,
and tissue engineering, because of its biocompatibility [10-16].
Recently, the European Food Safety Authority reported that, CMCis a
safe food additive for all animals; moreover, it was also shown to be
harmless to the environment because of its biodegradation propensity
[17]. The unique viscosity characteristics, hydrophilic nature, adhesive
behavior, film forming ability, and biocompatibility, the CMC-based
hydrogels have wide range of industrial applications [18-21], in addi-
tion to biomedical [22-24] and environmental applications [25-27].
The pristine polymer hydrogels show lower mechanical stability with-
out chemical crosslinking agents. Therefore, it is necessary to use
ecofriendly materials as alternative for reinforcement strategy. To

PRINCIPAL
COMMERCE ¢+
INDAPUR-4771,




s International 47 {2021) 15639-15647

CERAMICS

INTERNATIONAL

Contents lists available at Sciencelirect

Ceramics International

journal homepage: www.elsevier.com/iocate/ceramint

Check for

Novel and efficient hybrid supercapacitor of chemically synthesized
quaternary 3D nanoflower-like NiCuCo,S, electrode

Surendra K. Shinde ", Hemraj M. Yadav ", Gajanan S. Ghodake *, Ajay D. Jagadale ",
Monali B. Jalak ‘, Dae-Young Kim "'

“ Department of Biological and Envir [ Science, College of Life Science and Biotechnology, Dongguk University, 32 Dongguk-ro, Biomedical Campus, Ilsandong-gu,
Siksa-dong, 10326, Goyang-si, Gyeonggi-do, South Korea

b Department of Energy and Materials Engineering, Dongguk University, Seoul, 04620, South Korea

© Center for Energy Storage and Conversion, School of Electrical and Electronics Engineering, SASTRA Deemed University, Thanjavur, 613401, Tamilnadu, India

4 Department of Physics, Shivaji University, Kolhapur, 416004, M.S, India

ARTICLE INFO ABSTRACT

Keywords: In this work, we employed a simple and cost-effective chemical route to obtain a highly stable and efficient
Novel quaternary electrode quaternary mesoporous 3D nanoflower-like NiCuCo,S4 nanocomposite for supercapacitor applications. The
N'C“?IOZS" NiCuCo3S4 composite exhibited a mixture of NiCo2S4 and CuCo,S4 phases, confirming the formation a quater-
Nanoflowers

Transition metal sulfide (TMS)
Supercapacitive properties

nary NiCuCo,S, thin film. A surface morphological analysis revealed the unique nanoflower-like nanostructure of
the annealed composite. The electrochemical analysis of the NiCuCo,S4 electrode demonstrated a high specific
capacity (Cs) of 414 mAh g~! at a lower scan rate of 10 mV s~ and a superior cycling stability up to 3000 cycles.

A solid-state hybrid supercapacitor (SHS) was also constructed by the NiCuCo,S4 and AC powder as positive and
negative electrodes, respectively. The NiCuCo,S4//AC hybrid cell produced a high Cs, energy density, and power
density of 159 F g1, 35.19 Wh kg™, and 0.66 kW kg™, respectively at a current density of 10 mA with good
cycling stability. The results demonstrated that the fabrication process is effective for the development of a novel
quaternary transition metal sulfide (TMS) electrode.

1. Introduction

The expansion of a high-energy storage system has fascinated sig-
nificant consideration due to the rising demand for efficient renewable
energy sources. The capable energy storage systems such as super-
capacitors (Sc) offer a high power density, energy density, cycling sta-
bility, lower resistance, and greater safety compared to batteries [1,2].
Electrochemical supercapacitors store energy either through ion
adsorption (electrochemical double-layer capacitors, EDLCs) or fast,
reversible, multi-electron surface redox reactions (pseudocapacitors).
Highly reversible redox reactions are responsible for the high specific
capacitance of pseudocapacitor devices [4-5]. Physicochemical prop-
erties of the selected materials strongly affect the performance of
supercapacitor devices. For instance, the electrochemical performance
can degrade during the cycling due to change in the morphology of
selected materials. Therefore, it is important to improve the morpho-
logical stability of supercapacitive electrode materials to maximize their
cycle life [¢]. Materials with hierarchical pores and tabular or layered

* Corresponding author.

E-mail address: sbpkim gguk.edy (D.-Y. Kim).
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structures are well-known to increase the charge transport, ion diffusion,
power density, and the cycling stability [1,7]. In addition to structural
design, the electrode composition also have a crucial role in the per-
formance of electroactive materials [“]. The electrochemical perfor-
mance can be tuned by optimizing the ratio of metal ions.

Several nanomaterials with desirable properties fabricated from
carbonaceous materials and metal oxides have been employed in
supercapacitor applications. In particular, metal chalcogenides exhibit
excellent physiochemical properties that are suitable for supercapacitor
applications. Ni, Co, and Cu-based materials have attracted significant
attention in various fields, the oxides and sulfides of these metals have
been proven to be useful for electrochemical energy storage applications
[©]. These metals are an important strategic resources which are mostly
suitable in electrochemical energy storage systems, catalysis, and other
fields due to their unusual structural, optical, and electronic properties
[10]. Ni, Co, and Cu-based battery materials in aqueous and alkaline
electrolytes have been reported to facilitate fast Faradaic reactions on or
near their surface, thus offering both high energy storage and power

Received 12 January 2021; Received in revised form 7 February 2021; Accepted 15 February 2021

Available online 18 February 2021
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formation of the ions.

Currently, many transition metal oxides (TMOs) have been demonstrated as attractive nanomaterials for
application in supercapacitors for energy storage/conversion systems. Among TMOs, CuCo,04 has pre-
sented excellent electrochemical properties, including higher electrical behavior. Also, they are readily
accessible in earth, ecofriendly and cost effective compared to other nanocompunds. In this research,
we have for the first time synthesized CuCo,04 (CCO) nanomaterials using a deep eutectic solvents
(DES) method for supercapacitor (SC) applications. We systematically studied the effect of annealing tem-
perature of CCO on its structural, morphological, and electrical properties. The CCO was annealed at dif-
ferent temperature of 150, 200, 250, and 300 °C for 3 h. CCO annealed at 250 °C exhibited the superior
performance compared to other as-synthesized and annealed samples. The optimized CCO electrode
shows outstanding supercapacitive properties with specific capacity 421 mAh g=! at 10 mv s71, excellent
GCD capability, and super cycling stability. This indicates that the DES-prepared CCO shows better elec-
trochemical performance due to highly porous nanostructure providing more active sites for easy trans-

© 2021 Elsevier B.V. All rights reserved.

1. Introduction

Supercapacitors (SCs) are the core component in the develop-
ment of sustainable energy storage systems with high power den-
sity, high energy density, fast charge-discharge, long life, cycling
stability, and low cost {1-4]. SCs can be classified into two cate-
gories based on the charge storage mechanism: electrical double
layer capacitors (EDLCs), which consist of electrostatic charge
accumulation at the electrode/electrolyte interfaces, and pseudo-
capacitors, which comprise reversible Faradic reactions. Pseudoca-
pacitors deliver much higher specific capacitance and energy
density than the EDLC [5-7] Metal oxides of copper, nickel, cobalt,
and manganese have gained increasing attention in SCs research
because of their electrochemical properties [3,9]. Copper oxide
and cobalt oxide has many potential applications in various scien-
tific technologies. Among numerous metal oxides, binary transition
metal oxides (TMOs) of copper and cobalt showed excellent elec-

* Corresponding author.
E-mail address: sbpkim@dongguk edu (D.-Y. Kim).
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trochemical properties, such as specific capacitance, conductivity,
cycling performance, and structural stability [10].

The earth abundant spinel type cobalt oxide and its derived
compounds offer a promising alternative cheap material for elec-
trochemical energy storage application because of its high theoret-
ical capacitance ~ 3600 F g~!, electrochemical reversibility, and
stability. However, the electrochemical performance was slightly
lower than expected due to the internal low conductivity, mor-
phology, surface area, chemical composition, and crystallinity
[11,12]. Recently, many efforts have been devoted to overcoming
these obstacles by designing mixed-metal oxides, controlling mor-
phology, size, and structural properties. Previous reports found
that the introduction of Cu in the host cobalt oxide could be bene-
ficial towards improving conductivity and electrochemical proper-
ties. Therefore, copper cobalt-based oxides have been highlighted
because of their natural abundance, excellent stability, and low
cost. Furthermore, amalgamation of metal oxides is a promising
way to boost electrical conductivity, electro-chemical properties,
and structural stability.
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Study ahd Analysis of Water Resources in Indapur Taluka ( Pune District )
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1. Introduction

Water is vital to life, without which no living body can survive. Water is considered as
prime natural resource, a basic human need and a valuable national asset. Water is core
component of environment. There is vast disparity in the distribution and utilization of water
resource at the global, regional and local levels. Water scarcity due to depletion of surface as
well as ground water following fast population growth, urbanization, rising incomes, industrial
development etc. For water management, we need to assess the water resources.

The main problem is that water source is abundant in the part of east and south of Indapur
taluka, whereas water sources is scanty in west and north side of Indapur taluka. So we have
studied the water resources in Indapur taluka.

2. Study Area

Indapur tahsil is situated in Pune district. The northern and eastern border is demarcated
by Bhima river in Pune and Solapur districts while southern boundary is confined by NiraRiver
in Pune and Satara and Solapur districts. The west boundary is confined by Baramati and north
boundary is delimited by Daundtahsil of Pune district. The region extends between 17° 53" to 18"
15" north latitudes and 74" 35" to 75° 8’east longitudes. The total geographical area of this tahsil
is 1552.93 square kilometres having 3, 83,183 population (2011). This tahsil consists of 142
settlements and three urban settlements.
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ARTICLE INFO ABSTRACT

NiMn;04 (NMO) powders have been prepared by facile sol-gel route, and the effect of annealing temperature
and the concentration of KOH electrolyte on its electrochemical performance has been investigated. The elec-
trochemical performance of the NMO electrodes is tested via a three electrode arrangement in KOH electrolyte.
The NMO electrode (NMO1) prepared from the powder synthesized at a temperature of 500 °C with an
approximate crystallite size of 10 nm exhibits maximum specific capacitance of 571 Fg™! at a scan rate of 5
mVs~!in 1 MKOH electrolyte. The specific capacitance of the NMO1 electrode is found to be improved from 571
Fg~1in 1 M KOH to 762 Fg~'in 6 M KOH electrolyte. The improvement in the specific capacitance of the NMO1
working electrode in 6 M KOH electrolyte can be attributed to good electrochemical utilization and an effective

Keywords:

Cubic spinel structure

Mixed transition metal oxides
NiMn,0,4 (Nickel Manganese Oxide)
Sol-gel method

Specific capacitance
Supercapacitors

charge storage mechanism.

1. Introduction

Supercapacitors (SCs) have attracted much attention because of the
fast rechargeability, higher power density over the batteries, and more
energy storage ability as compared to conventional capacitors. The SCs
have enormous energy storage capacity besides possessing the combined
property of both conventional capacitor and battery {1 |. Based on the
charge-storage mechanism, electrochemical SCs can be classified into
three categories: viz, pseudocapacitors, electrical double-layer capaci-
tors (EDLGCs), and hybrid capacitors. The conducting polymers and
various metal oxides are utilized as the active electrode materials in
pseudocapacitors, whereas in EDLCs carbon-based materials such as
activated carbon, graphene, and carbon nanotubes are used as active
electrodes. One more type of SCs is a mixture of both pseudocapacitors
and EDLCs, known as a hybrid capacitor. To construct these types of SCs,
the active electrode materials are made by combining either two or three
distinct elements which give very large specific capacitance and
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enhanced energy density than pseudocapacitors or EDLCs [2]. However,
all the above-mentioned SCs still suffer from some significant disad-
vantages such as poor cyclic life span of conductive polymers, the low
capacitance of carbon-based materials and high cost of typical transition
metal oxides like RuO, |31 RuO, has been extensively investigated as a
promising material due to its high specific capacitance and excellent
cycling stability, but rareness and the high cost of ruthenium element
are putting significant barriers to its commercialization {41. To over-
come these significant disadvantages, it is necessary to explore other
alternative materials for the fabrication of supercapacitors.

Mixed transition metal oxides (MTMOs) are preferred to fabricate
electrode materials for supercapacitor application over the single tran-
sition metal oxide component due to its enhanced chemical stability and
electrochemical properties 1. Out of the different MTMOs, consider-
able attention has been centered towards the synthesis of cubic spinel
NiMny04 (NMO) as it offers high conductivity, outstanding electro-
chemical capacitance, high redox-active sites, and exceptional chemical
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The preparation of stable and efficient thin films with excellent energy storage and conversion capabilities
has attracted great attention in the field of supercapacitors and electrocatalysis. Herein, hierarchical na-
nosheets-based ternary CoNiFe layered double hydroxide (LDH) thin films are prepared via an inexpensive
and facile electrodeposition method. The structural, morphological, and electrochemical properties of films
are systematically studied and compared with their binary counterparts. As prepared CoNiFe LDH shows a
maximum specific capacity of 360 C ¢! at the current density of 0.4 A g™! with a capacity retention of 51%
even at the higher current density of 10 A g”". Moreover, it shows excellent cyclic stability of 84% after 2000
cycles. As an electrocatalyst, CoNiFe LDH demonstrates an excellent performance in OER, affording an
overpotential of 196 mV at the current density of 10 mA cm™2 with a Tafel slope value of 49 mV dec™. Also,
it depicts excellent catalytic stability with stable operation for over 10 h. Thus, ternary CoNiFe LDH thin film
can be used as a promising electrode material for both electrochemical energy storage and catalysis.

© 2020 Elsevier B.V. All rights reserved.

1. Introduction

The continuously increasing energy consumption and concerns over
environmental pollution require significant global efforts on efficient
generation, storage, and transmission of energy | ! |. The electrochemical
energy storage and electrocatalysis have been considered to be the most
effective technologies to remove the aforementioned stumbling block
[2. Among electrochemical energy storage devices, such as batteries and
supercapacitors (SCs), SCs have attracted great importance owing to
their high specific capacitance, long cycle life, and high power density
[3]. The SC bridges the gap between conventional capacitors and re-
chargeable batteries by combining advantages of both. However, SCs are
characterized by their poor energy density. Therefore, a variety of dif-
ferent materials has been investigated to improve the energy density of
SCs [41. SCs are categorized into electric double layer capacitors (EDLCs)
and pseudocapacitors. Compared with EDLCs, pseudocapacitors de-
monstrate superior capacitive performance owing to the involvemnent of
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fast redox reactions and tremendous scales of electrostatic charge dif-
fusion and accumulation |51, Electrode materials such as transition metal
oxides, hydroxides, sulfides, carbides, nitrides, conducting polymers, etc.
neither exhibit pure pseudocapacitive nor faradaic behavior. These ma-
terials can be classified as battery-like electrodes which have attracted
great attention in recent years |1,

On the other hand, the electrochemical water splitting using
high-performance electrocatalysts is imperative to produce oxygen
and hydrogen for fuel cell and metal-air battery technologies |7|.
During water splitting, the hydrogen evolution reaction (HER) is a
straightforward process that readily happens at low overpotential.
However, the oxygen evolution reaction (OER) (40H™ - 0, + 2H,0 +
4e7) is an arduous process owing to the sluggish four-electron
transfer steps [21. Previously, transition metal oxides such as RuO,
and IrO, have been reported as high-performance electrocatalysts
for OER {81, However, it is important to explore highly competent
and inexpensive OER catalysts based on earth-abundant elements.

Recently, transition metal-based layered double hydroxides
(LDHs) have attracted great attention in the field of SCs, electro-
catalysts, and electrochemical sensors because of their highly re-
versible redox kinetics, cost-effectiveness and excellent structural
and compositional tunability - 11 |, The general formula for LDHs is
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The biochar is a solid carbon-rich, porous material produced by the thermochemical conversion of a
diverse range of biomass feedstocks under an inert atmosphere (i.e., in the absence of oxygen). We can
produce the biochar at all likely scales, ranging from the industrial to the domestic level and even at
individual farms, thus, the biochar industry is leading as a most appropriate at different socioeconomic
settings. The possibility of sustainable biochar production practices and multi-functionality features
make it a promising candidate to fulfill an increasing demand in the fields of soil amendment, agricul-
tural sustainability, environmental protection, cutting-edge materials, and to achieve circular bio-
economy and mitigation of climate change. An available fraction of waste biomass (agroforestry waste,
biomass crops, agricultural residues, mill residues, and animal manure, and many more) can be used
efficiently in pyrolysis and converted into desired biochar materials, besides this alternative energy
products, such as syngas, bio-oil, electricity generation, and process heat. This report emphasizes the fate
of biomass composition, pyrolysis mechanisms, and applications of modern analytical and character-
ization techniques that are being adopted, applied, and standardized to improve understandings of
molecular, structural, and surface properties characteristics of biochar. To achieve precisely designed
biochar, there is a need to understand the latest advances in biochar materialization mechanisms and
structure-application relationships to speed up their agronomic applications and to achieve a zero-waste
dream. This report also summarizes a wide range of literature published on feedstocks, pyrolysis, and
biochar and suggests several practical recommendations appropriate to implement and bring together
specific details on the thermochemical conversion of biomass, desired biochar properties, organic and
inorganic phases, and the significance to the agronomic applications.

© 2021 Elsevier Ltd. All rights reserved.
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ARTICLE INFO ABSTRACT

In this study, various nanostructures of Mn-doped Co304 were synthesized on Ni foam using binder-free elec-
trochemical technology for electrochemical energy storage applications. Using the cyclic voltammetry method
with different scan rates, diverse nanostructures, i.e., irregularly oriented nanooctahedra, interconnected
standing nanosheets, and nanopetals of Mn-doped Coz04, were obtained. The standing interconnected nano-
sheets on the Ni foam exhibited remarkable supercapacitive performance due to the void space between the
sheets and mesoporous structure, which provided additional active sites for faradic transitions. The nanosheets
exhibited excellent electrochemical performance with a maximum specific capacitance of 1005F g™' and a cyclic
stability of 88% during 5000 charge—discharge cycles. Moreover, an asymmetric supercapacitor was assembled
comprising activated carbon on Ni foam and interconnected nanosheets of Mn-doped Co304 on Ni foam as
negative and positive electrodes, respectively. This assembled device exhibited an improved potential of 1.6 V, a
maximum specific energy of 20.6 Wh kg™!, and a maximum specific power of 16 kW kg™! with 80.6% capacity
retention after 2000 charge-discharge cycles, which is superior for SC devices.

Keywords:

Mn-doped Coz04
Potentiodynamic deposition
Nanosheet

Supercapacitor
Electrochemical energy storage

based on carbon nanomaterials such as carbon nanotubes, graphene
oxides, and activated carbon (AC) are EDLCs, which exhibit high elec-

1. Introduction

Effective electric energy storage and retrieval are important aspects
for the development of sustainable and renewable energy devices. Most
of the research on this topic has focused on the use of nontoxic, abun-
dantly available materials for low production cost and enhanced oper-
ational safety [11. In particular, Li-ion battery technology stands out for
its ability to deliver high specific energy in various electrical appliances,
including medical devices and communication implements {2.31,
However, for the development of next-generation hybrid devices,
supercapacitors (SCs) with high specific power that can provide large
amounts of electrical energy in short periods are required. Basic elec-
trochemical reactions occurring at the electrodes of SCs play a vital role
in SC operation. In this context, SCs can be divided into two types:
electrical double-layer capacitors (EDLC) with nonfaradic charge stor-
age and pseudocapacitors with faradic charge storage. In general, SCs
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trical conductivity and large surface areas. In contrast, transition metal
oxides (TMOs), including MnO3, Mn,03, RuOs, Co304, Fey03, and TiO,,
which undergo reversible faradic reactions, are used as pseudocapaci-
tive materials {i.-]. These TMOs can deliver much higher energy den-
sity than carbon-based materials [1.2]. In particular, thin-film
nanostructures of Co30y4 are considered to be good pseudocapacitive
materials offering broad redox peaks over wider potential ranges
compared with the sharp redox peaks of battery electrode materials
15,6},

Unfortunately, the low conductivity of TMO materials is a limitation
for SC applications, and extensive research efforts have been devoted to
enhance their performance. Studies have shown that TMOs having more
than one cation exhibit better performance than oxides with single
cations [7-9] and that the properties of core TMOs can be altered by
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ARTICLE INFO ABSTRACT

The great demand for efficient and low-cost materials for energy and environmental applications has been
inspiring researchers to develop novel and advanced materials. Recently, layered double hydroxides (LDHs) are
found to be admirable materials for various applications owing to their tunable elemental composition and
diverse nanostructures, The preparation of binder-free LDHs thin-film electrodes has attracted great attention in
the field of supercapacitors, electrocatalysts and sensors. The electrodeposition method exhibits the capability of
fabricating binder-free, uniform and well-oriented thin films with tunable elemental composition. In the present
review, we provide a detailed electrodeposition mechanism behind the formation of LDHs with nucleation and
growth processes. Also, we summarize the literature on electrodeposited LDHs based electrode materials for
energy and environmental applications. In energy storage applications, a loading amount of active materials on
the substrate is crucial to improve the areal and volumetric capacities. Therefore, the utilization of low-cost and

Keywords:

Electrodeposition

Layered double hydroxide (LDH)
Supercapacitors

Electrocatalyst

Sensors

scalable scaffold materials such as carbon nanofibers, graphene foam, etc. is highly recommended.

1. Introduction

Layered double hydroxides (LDHs), often called hydrotalcite-like
systems or anionic clays have attracted great attention owing to their
tunable chemical and metal-anion compositions. The general formula
for LDHs can be written as [M",_ M, (OH)21** [A" y/n-yHo01¥~
(where M" and M™ represent the divalent and trivalent metal cations,
A" represents n-valent anions). Depending upon the nature of cations
and M"/M™ molar ratios, LDHs can be prepared with a wide range of
layered structures [1]. The tunability of the molar ratio of metal cations
and the nature of interlaying compensating anions lead to the formation
of different nanoarchitectures with versatile physical and chemical
properties, extending their applicability in diverse fields [2]. LDHs have
been reported for different energy and environmental applications such
as electrochemical energy storage, electrocatalyst, sensors, etc. These
applications demand well-oriented, uniform and high conducting thin
films [3,4]. Previously, LDHs have been prepared by different chemical
methods such as co-precipitation [3], hydrothermal [¢], sol-gel [7] and
urea hydrolysis [#], either in thin film or powder form. These chemical
methods are time-consuming and complex. Also, the powdered mate-
rials need to be combined with binders and conducting additives to be
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applied for many energy and environment-related applications,
imposing additional inactive mass to the electrode [2]. In order to
overcome these disadvantages, a binder-free LDHs can be prepared
using electrodeposition method. The electrodeposition is rapid, facile,
and scalable method which deposits well oriented and high quality thin
film materials on the conducting support with enhanced conductivity
and electrochemically active sites [10]. Recently, variety of different
LDHs thin films have been prepared using electrodeposition method.
Fig. 1 shows the number of publications and number of citations
received by the research papers published in the field of electro-
deposited LDHs, indicating the influence of the field.

Recently, some review articles have been published in the field of
LDHs [1,11-13]. However, they mainly focus on general synthesis
methods and their different applications. To the best of our knowledge,
there is no review article published that emphasizes the detailed elec-
trodeposition mechanism behind the formation of LDHs and review of
electrodeposited LDHs for energy and environmental applications. It is
important to understand the detailed electrodeposition mechanism in
preparing LDHs for a variety of applications to fabricate efficient ma-
terials by overcoming present difficulties. Therefore, in this review, we
have discussed the fundamentals of electrodeposition methods with

revised form 11 March 2021; Accepted 22 March 2021
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Abstract: The utilization of waste-paper-biomass for extraction of important «-cellulose biopolymer,
and modification of extracted a-cellulose for application in enzyme immobilization can be extremely
vital for green circular bio-economy. Thus, in this study, a-cellulose fibers were super-magnetized
(Fe3Oy), grafted with chitosan (CTNs), and thiol (-SH) modified for laccase immobilization. The
developed material was characterized by high-resolution transmission electron microscopy (HR-
TEM), HR-TEM energy dispersive X-ray spectroscopy (HR-TEM-EDS), X-ray diffraction (XRD),
vibrating sample magnetometer (VSM), X-ray photoelectron spectroscopy (XPS), and Fourier trans-
form infrared spectroscopy (FT-IR) analyses. Laccase immobilized on a-Cellulose-Fe3O4-CTNs
(x-Cellulose-Fe304-CTNs-Laccase) gave significant activi ty recovery (99.16%) and laccase loading
potential (169.36 mg/g). The a-Cellulose-Fe;04-CTNs-Laccase displayed excellent stabilities for
temperature, pH, and storage time. The a-Cellulose-Fe30,-CTNs-Laccase applied in repeated cycles
shown remarkable consistency of activity retention for 10 cycles. After the 10th cycle, x-Cellulose-
Fe304-CTNs possessed 80.65% relative activity. Furthermore, a-Cellulose-Fe3O4-CTNs-Laccase
shown excellent degradation of pharmaceutical contaminant sulfamethoxazole (SMX). The SMX
degradation by «-Cellulose-Fe;Oy-CTNs-Laccase was found optimum at incubation time (20 h),
pH (3), temperatures (30 °C), and shaking conditions (200 rpm). Finally, «-Cellulose-Fe304-CTNs-
Laccase gave repeated degradation of SMX. Thus, this study presents a novel, waste-derived, highly
capable, and super-magnetic nanocomposite for enzyme immobilization applications.

Keywords: a-Cellulose; waste-paper-biomass; chitosan; laccase immobilization; super-magnetic

1. Introduction

Paper and cardboards related waste count near about 30% of the total urban solid
waste produced worldwide [1]. Despite recycling rates is higher in most of the developed
countries, solid paper waste [2], and food waste [3,4], remained as a significant concern to
the landfill sites. At the same time, the growing population worldwide, and the emergence
of linear bio economies in addition to the growing demand for end-use products causing
over-exploitation of natural resources at a rapid pace [5,6]. On average about 55% of
the slurry from the paper industry globally are made from the secondary fibers called

Polymers 2021, 13, 581. https:/ /doi.org/10.3390/ polym130405:81'~." . _‘ *
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ARTICLE INFO ABSTRACT

Keywords: Existing coronavirus named as a severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2) has speeded its
SARS-CoV-2 spread across the globe immediately after emergence in China, Wuhan region, at the end of the year 2019.
RT-PCR

Different techniques, including genome sequencing, structural feature classification by electron microscopy, and
chest imaging using computed tomography, are primarily used to diagnose and screen SARS-CoV-2 suspected
individuals. Determination of the viral structure, surface proteins, and genome sequence has provided a design
blueprint for the diagnostic investigations of novel SARS-CoV-2 virus and rapidly emerging diagnostic tech-
nologies, vaccine trials, and cell-entry-inhibiting drugs. Here, we describe recent understandings on the spike
glycoprotein (S protein), receptor-binding domain (RBD), and angiotensin-converting enzyme 2 (ACE2) and their
receptor complex. This report also aims to review recently established diagnostic technologies and developments
in surveillance measures for SARS-CoV-2 as well as the characteristics and performance of emerging techniques.
Smartphone apps for contact tracing can help nations to conduct surveillance measures before a vaccine and
effective medicines become available. We also describe promising point-of-care (POC) diagnostic technologies
that are under consideration by researchers for advancement beyond the proof-of-concept stage. Developing
novel diagnostic techniques needs to be facilitated to establish automatic systems, without any personal
involvement or arrangement to curb an existing SARS-CoV-2 epidemic crisis, and could also be appropriate for
avoiding the emergence of a future epidemic crisis.

Diagnostic technologies
Point-of-care

Public surveillance
Mobile-health

existing nucleic acid-based diagnostic kits, CT scans, and symptoms
were collectively used in the initial diagnosis of SARS-CoV-2 infections.
Later, well-established nucleic acid-based test kits were made available

1. Introduction

A severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2)

was first appeared in the China Hubei Province, Wuhan at the end of
December 2019. Considerable number of sick patients with severe and
moderate symptoms including fever, shortness of breath, and coughing
were rushed for admission to the nearby hospitals. These patients were
underwent computed tomography (CT) scans and the results revealed
opacities in their lungs (profuse, dense, and confluent types), which
were differed from that of the CT scan images of the healthy human
lungs (A sl 20205 Zhou et al., 2020¢). Ahead of the development,

-\,
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for most of the known viral panels and performed with a straight
multiplex approach using a well-known technique called real-time po-
lymerase chain reaction (RT-PCR), but, the results were found to be
negative, indicated that the contagion of the infection was novel and
thus, the origin of virus was unknown (Pasi: of i, 2020; Zhang et al.,
20204). In the first week of January 2020, bronchoalveolar lavage (BAL)
fluid samples of different patients were examined and mysterious virus
with great similarity to the viral genome of the betacoronavirus-B family
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Kinetic study of Fast brominations of regioisomers of
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ABSRACT - The competitive kinetics applied with assurance and determine the Kinetic in milliseconds due to fast

bromination reaction. Determination of kinetics is fundamental aspects for the design and operation of the reactor.

Competition kinetic method was proposed to determine directly bromination rate constant of regioisomers of

Chloroacetanilid Xylidine.The specific reaction rates determined from this study are 1.7 x 10°M-S! for P-

Chloroacetanilide, 1.8 x 10°M''S! for M-Chloroacetanilide and 1.3 x 105M-'S"! for O-Chloroacetanilide Kinetic

evidence gives information about mechanistic route.

KEYWORDS - Regioisomers of Chloroacetanilide, Competitive kinetics, Bromine, Potassium nitrate, potassium iodide

I.  INTRODUCTION

Regio-isomers of Chloroacetanilide in the three competition
reactions studied with the aim of maintaining the
competition ratio nearly 1 and in view of the observed
rapidity of the reactions. The concentrations of both the
competitors are large and almost constant compared to that
of bromine in the competition. The rate of reaction is an
expression relating the rate of reaction to the concentration
of the relating species present which may include reactant,
product and catalyst'

Chloroacetanilide in which amide group is electron
donating group it exerts +I effect and orienting ortho and
para isomers.The rection rate is influenced by certain
external factors such as concentrations of the reacting
substances, temperature and pressure.>

The Competition ratio V-v/v is operate in such manner as
that of approximately 1. By using the equation rate constant
can be calculated. Fast reaction will have a low activation
energy, but if the reactants are present in low
concentrations the rate of reaction will be small® The
competition techniques are necessitated to study the
kinetics of these brominations of aromatic substrate due to
their rapidity.*

II. EXPERIMENTAL METHOD

Table 1 : Bromination of 2-chloroacetanilide

Initial concentrations of the reactants in 100 ml
reaction mixture

Sr. Reactant Concentration/M
No.
1 Bromine 0.0025
2 2-chloroacetanilide 0.01
3 potassium iodide 0.04
Titre values V=38.6ml v=49 ml
203 | IREAMV 0611272061 DO : 1403529

Table 2 : Bromination of 3-chloroacetanilide:
Initial concentrations of the reactants in 100 ml reaction
mixture
Sr. Reactant Concentration/M
No.
1 Bromine 0.0025
2 3-chloroacetanilide 0.01
3 potassium iodide 0.04
Titre values V=28.6ml v=4.2ml]
Table 3 : Bromination of 4-chloroacetanilide:
Initial concentrations of the reactants in 100 ml reaction
mixture
Sr. Reactant Concentration/M
No.
1 Bromine 0.0025
2 4-chloroacetanilide 0.01
3 potassium iodide 0.04
Titre values V=8.6ml v=4.5ml
III.  OBSERVATION

Velocity constant K can be calculated with the help of
following equation

X
kq [Chloroacetanilide] [Brs] ¥ \VAY
X

k2 [K I] [Brz] \"

When x and y are both taken as 1, over a variation of the
concentration range of Chloroacetanilide, the velocity
constant values k; obtained for the bromination of
Chloroacetanilide are found to be constant suggesting an
overall order of second for the reaction in all the two
reactions studied. The velocity constant values obtained.

Fig.1 Mechanism of bromination reaction of

Chloroacetanilide

I Bromination of 2- Chloroacetanilide by molecular

bromine
© 2021, IJREAM All Rig eserved.
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Abstract:

Two geographically separated localities at Deogad (160 23' N ;73023'E ) and Achra (160 15'N; 780 26'E) in Sindhudurg
district of Maharashtra State ,India were selected on the basis of the differences in habitat , topography ,vegetation and local market
value to study the reproductive cycles of the oyster Saccostrea cucullata. The maximum sizes attained by S. cucullata in the
estuaries at Deogad and Achra were 44-45 mm shell length. However, comparatively larger sized oysters are found round the year
in the estuary at Deogad than at Achra.

The environmental parameters such as tidal heights, pH, temperature, dissolved oxygen and salinity existing on the oyster
beds in Deogad and Achra were recorded on every new-moon and full-moon days for a period of twelve months.

The microscopic details of the gonad tissue processed on every new moon (NM) and full moon (FM) days of each month
revealed following stages ; (i) Gametogenesis ; (ii) Maturing ; (iii) Mature; (iv) Partial spawning ; (v) Complete spawning ; (vi)
Recovery ;(vii) Neutral . The gonads of twenty oysters were staged for males and females separately on each NM and FM days and
percentage of the males and females in these different stages were calculated.

The study on reproductive cycle in male oysters of S. cucullata from Deogad showed that many oysters were in
gametogenesis stage in entire June and once again on November NM. Maturing stage was seen on March NM, May FM, July NM
and again on November FM and in entire December. Many oysters were in mature stage on March FM, April FM and July FM and
again on January NM. Most of oysters were under spent stage on March FM, in entire August and September, and on January FM.
Many oysters were under recovery stage on May NM and in entire October. Most of the samples collected in entire February and
on April NM showed prominent neutral stage. The female oysters showed that the gametogenesis was dominant on March NM, in
entire June and on November NM; maximum on NM of March and on November. The maturing stage was dominant in entire April
and May and on July NM and December NM. Oysters under spent condition were dominant on April NM and December FM, and
all the gametes were released in entire August, September and on October NM. The recovery stage was recorded in many oysters
on October FM and January FM, while the neutral stage was recorded in entire February.

The male oysters from Achra showed gametogenesis stage on March NM, April FM and June NM. The maturing stage
was seen in most oysters on April FM, June FM, July NM, September NM and FM. The mature stage was very conspicuous on
July FM and November NM. Most oysters were in the spent stage on May FM , August NM ,October NM and December FM.
Oysters under recovery stage were in high percentage on December NM , January NM and February FM. The neutral condition
was most prominent in many oysters on March NM and January FM. The female oysters at Achra showed that many oysters under
the gametogenesis appeared on April NM, June NM and December FM. The maturing condition in oysters was dominant on April
FM, June FM, August FM, entire September and on February NM. Many oysters in mature stage occurred on October NM and
November NM. The spent stage in oysters was dominant on December NM, In entire May and on July FM. The recovery stage
was recorded in December NM, while the neutral stage in oysters was dominant on January FM and March NM. These different
stages of the gonads have been correlated with the changes in environmental conditions over the oyster beds from the two localities.
The results are discussed in the light of possible impact of the environment on reproductive events.

Keywords: S. cucullata, Deogad, Achra, FM, NM, gametogenesis.

Introduction:
Along the west coast of India the backwaters and estuaries are very extensive and play an important role for food production. These
are widely scattered and have an area of 30.7 lakhs acres (Mitra, 1970) from which Maharashtra coast constitutes 3.0 lakhs acres
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Length-Weight Relationships of Xenentodon cancila (Hamilton, 1822) and
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Abstract

Two fish species, Xenentodon cancila (Hamilton, 1822) and Hyporhamphus limbatus (Valenciennes, 1847) sampled from the
Bhima river of Maharashtra state of India were investigated for studying the length-weight relationships. Total 124 specimens
were collected on a monthly basis from September 2019 to November 2019 for analysis of their length—weight relationships
(LWRs). The intercept (a value) for X. cancila and H. limbatus was found to be 0.0043 and 0.0013 whereas the slope (b value) for
both species was 2.9538 and 3.2755 respectively. The LWRs analysis of both the species revealed that X. cancila has b value is
less than 3 indicating negative allometry and H. limbatus has b value more than 3 indicating positive allometry and these values
in expected range (2.5 to 3.5). The R? value in the present study was found to be greater than 0.9 for both the species, which
indicates the proper fitness of the model for growth and good health status.

Keywords: Xenentodon cancila, Hyporhamphus limbatus, Length weight relationship, Bhima river, Conservation

1. Introduction

The Western Ghats of India is rich in ichthyofauna and
most of the species are endemic (Shaji et al., 2000;
Dahanukar et al., 2004). There are about 1030 Indian
freshwater fish species (Froese and Pauly, 2019) has been
reported so far from Indian waters of which 216 in the
state of Maharashtra (Karmakar et al., 2012). Bhima river,
the tributary of river Krishna is one of the important river
of Maharashtra. The Ujani dam is situated on the Bhima
river is constructed as a irrigation project which has
shallow expense of water and largest freshwater fishing
co-operative in Maharashtra (Yazdani and Singh, 2002;
Karmakar ef al., 2012; Joshi and Shahapure, 2020). The
ichthyo-faunal diversity of the Bhima river consists of 60
fish species belonging to 6 orders, 15 families and 36
genera (Sarwade and Khillare, 2009). Among them, the
species Labeo rohita, Catla catla, Cirrhinus mrigala,
Cyprinus carpio, Oreochromis mossambica are found to
be common in fisher’s catch. The freshwater garfish,
Xenentodon cancila (Hamilton, 1822) and Congaturi
halfbeak, Hyporhamphus limbatus (Valenciennes, 1847)
are the two important fish species sometimes considered
as trash fish in certain areas. The species Xenentodon
cancila (Beloniformes: Belonidae) is a fresh to brackish
water species also found in marine-waters (Froese and
Pauly, 2019). It is native to Asian countries and commonly
known as Kokila in India (Hossain et al., 2013).
Hyporhamphus limbatus (Beloniformes:
Hemirhamphidae) is a coastal surface dwelling species,
found in the tidal freshwaters and brackish estuaries.
Length weight relationship (LWR) is an important
parameter in fish biology commonly used to convert length
data from the field studies into weight data because fis
weight measurement is time-consuming and difficult oftefy
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in the field (Pauly, 1993; Goncalves et al., 1996; Panda et
al.,2016; Karna et al., 2017a; Sahoo et al., 2020). Further,
LWRs and conditional factors are important indices for
the aquaculture studies and establishment of a relationship
between length and weight, which is essential for
calculating the production of biomass in fish population
(Safran, 1992; Petrakis and Stergious, 1995). In view of
the importance of length and weight parameters and lack
of fisheries study from the Bhima river, we attempted to
report LWR for two fish species (X. cancila and H.
limbatus) which has never been attempted earlier from
this ecosystem.

2. Materials and Methods

In total 124 specimens (59 for X. canxila and 65 for H.
limbatus) were collected from September 2019 to
November 2019 from local fish market of Bhigwan, Pune,
Mabharashtra (18.29°N, 74.76°E) which receives the fish
supply from nearby Bhima river. After collection,
specimens were preserved in 10% formalin solution and
brought to the research laboratory for identification and
measurements. Fishes were identified based on Jayaram
(1981) and Fricke ef al. (2018). Measurements of total
length (TL) were done by using digital calliper (Mitutoyo,
Japan) to the nearest 0.1cm and body weight (W) were
measured using weighing machine closest 0.01 gm
(CONTECH - CB Series).

Length weight relationships was estimated by the common
formula: W = aL® (Froese 2006), where, ‘L’ is the total
length (cm), “W” is the body weight (g), ‘a’ is the intercept
and_‘b’..is_the slope of the log-transformed linear
mﬂfffl& e coefficient of determination to estimut
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PTERYGOPLICHTHYS PARDALIS (CASTELNAU, 1855) (SILURIFORMES: LORICARIIDAE)
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Total 60 fish species have been
reported from Ujani reservoir (Sarwade and
Khillare, 2010), however, Pterygoplichthys
pardalis was not included among them.
Present communication describes its
occurrence for the first time at this location.

The specimens of Pterygoplichthys
pardalis were collected in the month of July
2018 and identified following Armbruster and
Page, (2006).

The body weight and length of the
specimens ranged from 85.8 to 185.35 g and
23.5 to 28.4 cm respectively. The specimens
had fork length 20.2-25.8 cm, standard length
16.4-20.8 cm and head length 4.21-5.3 cm.
Body depth ranged from 3.3 to 4.3 cm while
eye diameterfrom 0.79t0 0.86 cm.( Table 1).

Dorsal fin had one spine and 12
branched rays while pectoral fin had one spine
with 6 rays. Anal fin had 4 rays and pelvis fin
had one spine with 5 rays (Table 2) the species
was ventrally flattened. Their lateral and dorsal
surfaces were covered with rough bony plates
(Figure 1.AandB).

The fish had thick, fleshy lips from a
sucking disc for attaching to rocks and grazing
on algae (Figure 1.C) and flat bottom body
shape with a spine in front of the adipose fin.
Fish samples had a base with light gray colour
becoming lighter towards the ventral side.

Pterygoplichthys species possess
numerous characteristics that enable them to
become invasive populations in their non-
native range. The species from
Pterygoplichthys genus are known to be
capable to grow rapidly. Particularly, the
species Pterygoplichthys pardalis is known for
its prolific spawning activity. Hence, it becomes
abundantwithin a short period (Devick, 1989).
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Abstract The excessive application of fertilizers and
of polluted irrigation water increases the trace metal level
in an agricultural ecosystem. This study aimed to assess the
concentrations of trace metals (Fe, Cu, Mn, and Zn) in
irrigation water, field soil and crop plants. The contents of
metals were analyzed by Atomic Absorption Spectroscopy.
The range and hierarchy of trace metals concentration

(ug/ml) in irrigation water are as follows, Fe (2.16 - 1. 53) >

Zn (0.30 - 0.17) > Cu (0.18 - 0.11) > Mn (0.11-0.09). The
concentration (pg/g) range in field soil showed in an order
as Fe (9000- 6961.5) > Mn (984.6-4089) > Cu
(698.5-26.3) > Zn (145.3- 22.9). Moreover, crop plant parts
showed maximum concentration (pg/g.dry weight) range
for metal Fe (5163 - 126.7) followed by Mn (169.7-0.4),
Zn (78.8- 50) and least for metal Cu (70.5- 4.1). It was
noticed that the Fe concentration in irrigation water is
higher than the water quality standards proposed by the
Food and Agriculture Organization. Furthermore, the field
soil exhibited more Cu, and crops have accumulated excess
Fe and Cu than the Indian and European Union guidelines.
Further, we reported that among the all plant part, leaves
are more prone to accumulate trace metals. The value of the
transfer factor indicates that plant has low bicaccurnulation
potential for studied trace metals. Whereas the
accumulation index shows that there is a significant Cu
contamination in the field soil. So we suggest that farmers
should avoid the application of copper-rich fertilizers.

Keywords Trace Metals, [mrigation Water,
Bioaccumulation, Ujjani Reservoir, Atomic Absorption

Spectroscopy

1. Introduction

The environmental pollution with trace metals has
become a worldwide problem during recent years. Among
the environmental pollutants, trace metals are of particular
concern, because of their bioaccumulation potential in
ecosystems [1,2]. Trace metal pollution in aquatic
ecosystems is usually studied by measuring their
concentrations in water, sediments and biota. It was noticed
that their concentrations generally exist low levels in water
and attain substantial concentration in sediments as well as
biota. Trace metals such as Fe, Cu, Ni, and Cr are essential
metals since they play a central role in biological systerns,
whereas Pb and Cd considered as non-essential metals,
they are toxic, yet in trace amounts. These essential metals
can also create toxic effects when the metal ingestion is
excessively high [3-5].

Agricultural soil and crops contaminated by trace metals
becoming serious environmental problem. Their
non-biodegradable nature and long biological half-life
leads to their potential accumulation in different plants and
animals' body parts. Trace metals such as Zn, Pb, Cd and
Cu are generally found as contaminants in vegetables
grown using polluted water. These trace metals enter into
lants, animals, and humans through air and water. Trace
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ABSTRACT

This study aimed to analyze the level of heavy met-
als in water and organs (stem. leaves and roots) of
three aquatic macrophytes from the Ujjani reservoir.
Among the studied metals (Fe, Cu, Zn and Mn) the
concentration (pg/m!) ot Fe (2.23) and Mn (1.52)
in water were detected more than Canadian water
quality guidelines. The roots of studied aquatic
macrophytes plants accumulate maximum level of
heavy metals than stem and leaves. The heavy metals
contents (pg/g dry weight) in roots of plant species
Pistia stratiotes L. FF were observed in the following
order ; Mn (11292.7) > Fe (2637) > Zn (285.6) > Cu
(92.4). Whereas order of metal contents in the roots
of Ortelia alismoides Pers. RL observed as follows ;
Fe (1340.3)>Mn (609.11) > Zn (35.8) > Cu (24.23).
Moreover roots of Eichhornia crassipes Solms. FF
accumulate maximum content of Mn (4890} followed
by Fe (1731.1), Zn (48.2) and Cu (42.6). The bio-
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concentration factor showed that the organs of Pistia
stratiotes L. FF.and Eichhornia crassipes Solms. FF
has more capacity to accumulate Mn. However organs
of Ottelia alismoides Pers. RL accumulate maximum
Fe. It was noticed that studied macrophyte has greater
potential of bioaccumulation for metal Fe and Mn,
hence can be used for their phytoremediation from
contaminated water bodies.

Keywords Macrophytes, Heavy metals, Bioaccu-
mulation.

INTRODUCTION

The Macrophytes are aquatic plants and categorized
such as emergent, submerged and floating. Aquatic
macrophytes live in a completely different environ-
ment even they are taxonomically closely related to
terrestrial plants. They are beneficial to the aquatic
ecosystemn as a reason they supply food and settler
for fish and aquatic invertebrates. Aquatic plants
grow more vigorously where nutrient loading is
high. They are consistent biological filters and play
a vital role in heavy metals accumulation in aquatic
ecosystem (Devlin 1967, Chung and Jeng 1974).
Their uniqueness to accumulate metals make them
remarkable research objects for testing and model-
ing ecological theories such as evolution and plant
succession, nutrient and metal cycling Féstmer and
Whittman (1979).Large aquatic plants accumulate
heavy metals in their tissues mainly through the root
and leaves, which after decomposition responsible for
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System of Income and Expenditure in 18" Century Maratha Reign:\\
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Introduction-
Mar 3 its :
atha state and its economy was established by Chhatrapati Shivaji. His grang.
2 r! fd 5 I S()n

legacy as
& S a y T4 e PR .
m;w, by dvnasty but he had never got any administrative setup or any documentation and h
g ngs wer , o : ! " e,
gs were developed it uu}gll Peishwa. 18" century Maratha economy was state ¢ iy 4}‘
N i . 5. * Conopy,
Maratha Swaraj. It is having a concrete adnzi;o%’ g
NSty

developed on substructure of 17" century
I 4

structure. The administrati ‘

& st )2y 7 1) jtic ’ i '

et The ration had never getting back effect of political or military jerk. It coulq \,, , "
v in these types of up and downs. o "

Aims and objectives:-
To L '
understand the System of income and expenditure through Modi Script documents on state f;
Ninge

#
o o
2. To study the sources of stk — .
L ot tilc Zomce§ of income and nature of expenditure in the reign.
4~ s erstand the silent features of the income and expenditure
5. Nl:tlll ant;‘e‘s and differences in income and expenditure of village to central govt.
. atur 8 , . E . o -
re of income and expenditure of village, town, Prant (sub-district), fort, custom duty or ocirg;
A ang

. central govt’s Income-expenditure.
. To search uniformity income and expenditure at village to central Government level.

Concepts-
71. Sal-gudasta amemzem- means Revenue collection in or during the past year.

& Z:;:I-majakur arerFaiEs- Means the afore — mentioned year or the present or passing year.'
3 c-berji (waawh- T - teri : ot T
berji (arsth- The first entering upon the books of sums disbursed or received. It is actually a singje
% * <

entry.
There is also a Ekaberjii Dafiar (@it @) means an office for arrangements, registry, and deposit of al|

accounts from the other departments; and from them where framed abstracts of the total receipt

expenditures, and balances of government on all accounts for the year.z

4. Du-berji (i) means twice brought to a account; regularly entered; i.e. a sum is first set down under
the name of him from whom it is received, or to whom it is advanced for expenditure; and afterwards
accounted for under the articles purchased, payments & c. made. It also applied to money received for
another, entered on the deposit side, and remitted; entered afterwards upon the expenditure side upon

intelligence of its having been received and credited.”
4 1 . .
or order upon revenue or a treasury . It’s a promissory note issued by

indirectly through their

5. Varata (au) - It’s an assignment
government for their departments or its stakeholders, to provide money,
departments.
Administrative procedure in respect to finance-
or Mumalatadaar were appointed by central

Higher authorities like Kamaavisadaar (F1f)

liance, financial credit and relations with Peshwa,
tment or continuation on post of hig
f previous years accounts. Few months 1
and expenditure sheet or budget, it is known a
Prant, which noted down gross dem
andatory to run the account through
ounts, kamavisadar had to submit the account, known
and, hishob (fem@), tarjuma (wfar), Details of receipls

prepared. Audit was also performed by higher

these are the basic eligibility to became
her officers (like Kamaavisadar) they
ater the central government had to
s ‘aajamaas’ (sromrr). There
and, deductions, and
‘Aajamas’ After

government. Re
a Kamaavisadar. After appoin
started to work with the help o

send a copy of estimated income
dget or ‘Aajamas’ for every

temporary additions etc”. It’s m
completion of the financial year and closing the acc
as faleband (a@4=). Similarly Balance Sheet / faleb
and expenditure or jhadati (zedt) these are documents were

was a separate bu
gross balance and

Marutls Reghos

authorities.
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Abstract S
in edl the corners of India. In

The corona virus is showing its strength and spreading exponentially
Malarashira Pune is highly infected district Therefore, this paper aims fo study the infection level and
current scenario of fatality cases in  Indapur tehsil. All the supported data is collected from Sub-District
Hospital (SDH), Indapur. Fatality rate defined as per the number of currently active cases per 100 positive
cases of covid-19. This paper deals with the village wise current situations of current cases, recovered
cases, deceased cases .There are reported 4667 confirmed cases up 10 the month of December 202 0. These
infected cases are found in 138 villages and tehsil headquarter. Out of them 2 95% deaths occurred in the

study area. A wide variation was observed across the lehsil There was no single fatality case found in 0 to
14 age group people in the study period. Only four villages has not infected by COVID-19. As compare 10
fected cases are increasing on

the rural area the infection level of corona virus is high in urban area. The in
one side and on another side the numbers of recovered cases are also increasing in the study ared.
Key words: COVID19, infection, mortality, pandemic,
Introduction

Society is an asset of the every nation. Due to the corona virus almost every nation of the world
are suffering from pandemic situation. The corona virus (COVID-19) is spreading rapidly, and scientists
are endeavoring to discover drugs for its efficacious treatment in the world (Gao et al., 2020). Older
people, suffering from medical problems like cardiovascular disease, diabetes, chronic respiratory disease,
and cancer, are more likely to develop severe illness (Remuzzi & Remuzzi, 2020; Singhal, 2020).
Maharashtra has more than 1984768 confirmed cumulative infected cases (31 December 2020). The
impact of preventive measures on daily infected-rate is discussed for each village of Indapur tehsil dist.

Pune.

Objectives

1. To identify the infection level in the study area.

2. To study the mortality status in the study area.

3. To make favorable suggestions for COVID-19 control.

Database and methodology :
_ For the present rescarch work secondary data source are used. All the supported data is collected

from Indapur TehsilHealth Office, Indapur, Dist. Pune, Maharashtra. This office provides the most updated
information on the daily and total confirmed cases, active cases, recovered and deaths from each village of
the study area. Data considered for analysis up to 31 December 2020. Fatality rate defined as per the

number of currently active cases per 100 positive cases of covid-19.

Month wise COVID-19 infection in the study area

In the study area, the disease was first detected on 27" April 2020 in Bhigwan station a women
who returned from Pune. The gradual incidence of COVID-19 cases has increased in June and July and in
the month of August and September these cases has increased rapidly. Mostly the daily infection-rate

1. In the high population-density area has found high COVID-19

(DIR) is higher in urban area than the rura :
infected cases i.e. Indapur city and western side villages. Indapur Tehsil Health Office reported total 4667

new confirmed cases up to month of December 2020 (Table 1). In this period in urban area 673 and in the

rural area 3994 cases found. There are also reports of near capacity utilization of ICU and Ward beds, in

the Sub-District hospital in the study area. Table 1:- Month wise COVID-19 positive patients in Indapur

tehsil.
April | May | June | July Aug. | Sept. [Octo.[Nove.| Dece. Total | Perc.

Sr. No.[Month| March
1 |Uan} 0 | O 0 1445166 230 | 68 | 71 | 79 | 673 14.42

5 TR0 ] o | TIT | 466 | 1562 =38 673 | 429 | 3994 | 85.58
1 34156 | 632 | 1192 | 806 | 744 | 508 |4667| 100

3 |Total| O

Source: Indapur Tehsil Health Office, Indapur.
Above Table and figure shows the month wise infection of corona virus. After the first five cases

during 27™ April to 20" May 2020, there were no more confirmed COVID-19 cases was not found for the

next two months. The COVID-19 cases appeared again from 3 June 2020 onwards, These cases are
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Abstract
The corona virus is showing its strength and spreading expunenlially in all the corners of India. In
Maharashtra Pune is highly infected district Therefore, this paper aims 10 study the infection level and
current scenario of fatality cases in  Indapur tehsil. All the supported data Is collected from Sub-District
Hospital (SDH), Indapur. Fatality rate defined as per the number of currently active cases per | 00 positive
cases of covid-19. This paper deals with the village wise current situations of current cases, recovered
cases, deceased cases .There are reported 4667 confirmed cases up 10 the month of December 2020. These
infected cases are found in 138 villages and fehsil headquarter. Out of them 2 95% deaths occurred in the

study area. A wide variation was observed across the iehsil . There was no single fatality case found in 0 to
14 age group people in the study period. Only four villages has not infected by COVID-19. As compare 10
cases are increasing on

the rural area the infection level of corona virus is high in wrban area.The infected
one side and on another side the numbers of recovered cases are also increasing in the study ared.
Key words: COVIDIS, infection, mortality, pandemic,
Introduction

Society is an asset of the every nation. Due to the corona virus almost every nation of the world
are suffering from pandemic situation. The corona virus (COVID-19) is spreading rapidly, and scientists
are endeavoring to discover drugs for its efficacious treatment in the world (Gao et al, 2020). Older
people, suffering from medical problems like cardiovascular disease, diabetes, chronic respiratory disease,
and cancer, are more likely to develop severe illness (Remuzzi & Remuzzi, 2020; Singhal, 2020).
Maharashtra has more than 1984768 confired cumulative infected cases (31 December 2020). The
impact of preventive measures on daily infected-rate is discussed for each village of Indapur tehsil dist.

Pune.

Objectives

1. To identify the infection level in the study area.

2. To study the mortality status in the study area.

3. To make favorable suggestions for COVID-19 control.

Database and methodology ‘

_ For the present rescarch work secondary data source are used. All the supported data is collected
from Indapur TehsilHealth Office, Indapur, Dist. Pune, Maharashtra. This office provides the most updated
information on the daily and total confirmed cases, active cases, recovered and deaths from each village of
the study area. Data considered for analysis up to 31 December 2020. Fatality rate defined as per the

number of currently active cases per 100 positive cases of covid-19.

Month wise COVID-19 infection in the study area

In the study area, the disease was first detected on 27™ April 2020 in Bhigwan station a women
who returned from Pune. The gradual incidence of COVID-19 cases has increased in June and July and in
the month of August and September these cases has increased rapidly. Mostly the daily infection-rate

(DIR) is higher in urban area than the rural. In the high population-density area has found high COVID-19
i.e. Indapur city and western side villages. Indapur Tehsil Health Office reported total 4667

infected cases 1
new confirmed cases up 10 month of December 2020 (Table 1). In this period in urban area 673 and in the
rural area 3994 cases found, There are also reports of near capacity utilization of ICU and Ward beds, in

the Sub-District hospital in the study area. Table 1:- Month wise COVID-19 positive patients in Indapur

tehsil.
Sr. No.|Month | March April | May June | July | Aug. | Sept. Oclo.|[Nove.| Dece. | Total | Pere.

Shpeeprar TF L8 Tl LG @ | W |67 | 1442
bt [ 4 | D [ W48 |15 T 673 | 429 | 3994 | 85.58
tert T T 4| 2| 16 [me | 12 744 | 508 | 4667 100

Source: Indapur Tehsil Health Office, Indapur.
Above Table and figure shows the month wise infection of corona virus. After the first five cases

during 27® April to 20" May 2020, there were no fmore confirmed COVID-19 cases was not found for the

next two months. The COVID-19 cases appeared. again from 3“‘ June 2020 onwards, These cases arc
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ARTICLE INFO ABSTRACT

Keywords: In this research work, we report a novel method for developing ternary NiCo,0O4 compounds using deep eutectic
NiC0,04 solvents (DESs) and a strategy for improving their pseudocapacitive performance. NiCo,04 composites with N-
NCNTs ) doped carbon nanotubes (NCNTs) were fabricated on Ni foam using a hydrothermal method. The electrochemical
Composite performance of the NiCo,04 was altered with the change in the reaction temperature. The composite of NiCoy04

Deep eutectic solvents
Hydrothermal method
Hybrid supercapacitor

and NCNTs demonstrated a maximum value of specific capacity of 303 mAh g~! at a scan rate of 5 mV s~!. The
specific capacity for the composite compound was 1.3-fold greater than that of the pristine NiCo,04 sample. For
practical applications, we constructed a flexible solid-state hybrid supercapacitor comprised of NiCoy04/
NCNTs//activated carbon (AC) cells with an excellent energy density of 12.31 Wh kg ™}, outstanding power
density of 8.96 kW kg™!, and tremendous electrode stability. The three-dimensional mesoporous nanoflowers
and nanotubes-like nanostructures of NiCo,04 are well-suited for use in hybrid devices as well as convenient for
flexible electronic devices.

synthesized for supercapacitor applications including MnCo,04,
FeCoy04, CoFex04, ZnFey04, and ZnCos04, NiCo,Ss, NiCoaSey4, etc.
Among them, the NiCo,04 is widely used as a supercapacitor electrode
because of its various properties like good electrical conductivity,
excellent redox activity, long-term stability, environmental nontoxic,
easily available on the earth, and simple preparation [5]. Interestingly,
NiCo,04 has been utilized for various applications in several research

1. Introduction

Supercapacitors are actively being investigated by researchers for
extended commercial use due to the increasing demand for energy
storage devices in smart-grid digital electronic gadgets [1]. However,
supercapacitors are currently limited by their low energy density
compared to Li-ion batteries. Therefore, improving the energy density is

the fundamental goal of current supercapacitor research. To this end,
many attempts have been made to develop highly efficient super-
capacitive materials such as metal oxides, chalcogenides, polymers,
polyoxometalates, metal-organic frameworks, Mxene, and siloxene [2,
3]. The combination of two different metals to form bimetallic oxides is
also an efficient approach to enhance the electrochemical performance
of supercapacitors compared to bare metal oxides [1,4].

Recently, various binary and ternary metal oxides have been

* Corresponding author.
E-mail address: sbpkim@dongguk.edu (D.-Y. Kim).

hitps://doi.org/10.1016/j.ceramint.2021.08.045 .
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fields such as supercapacitors, Li-ion batteries, water splitting, solar
cells, oxygen reduction, hydrogen evolution, and electrocatalysts [1,3].
Recently, many researchers focus on the ternary NiCo,04 nano-
compounds with various nanostructures for supercapacitor applications.
Because, it offers good electrical conductivity and better electrochemical
performance, faster redox reaction, multivalence states of Ni®*/Ni2*
and Co**/Co®*, good cycling stability as compared to the binary NiO
and Co304 [3].
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Review—Mitigating Supercapacitor Self-Discharge Through
Strategic Materials Modification
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A high-power density, rapid charge-discharge and long cycle life are important features of supercapacitors (SCs). However, SCs
are mainly suffered from their high self-discharge (SD) which is a spontaneous decay of voltage with time under open-circuit
conditions. Due to SD behavior, SCs cannot be employed or coupled with many important energy harvesting devices including
piezoelectric and triboelectric nanogenerators. It is highly desired to develop different innovative strategies to mitigate the SD. This
review aims at discussing a SD mechanism and reviewing different mitigation strategies based on the modification of materials and
devices. We discuss design, underlying principle, mechanism of the mitigation strategies and corresponding SD performance in
detail. Moreover, the summary and prospects in this field have been provided. It is recommended to test an individual electrode for
SD, identify the mechanism and develop different strategies for suppression. This review will be beneficial for researchers around
the world to have a better understanding of the SD mechanism and to develop innovative strategies for SD mitigation and thereby
the high-performance SCs.

© 2021 The Electrochemical Society (“ECS”). Published on behalf of ECS by IOP Publishing Limited. [DOI: 10.1149/1945-7111/

ac275d]

Manuscript submitted May 21, 2021; revised manuscript received September 4, 2021. Published September 27, 2021.

As a high-performance energy storage device, supercapacitor
(SC) has gained major interest owing to its rapid charging-dischar—
ging ability, high power density and long cycle life.'” Based on
electrode material used, SCs are classified into electric double-layer
capacitors (EDLC) and pseudocapacitors.6—9 The EDLC stores
charge via physical adsorption/desorption of electrolytic ions on
the electrode surface, whereas, pseudocapacitor stores charge via
fast redox reaction at/near the surface of the electrode.'®"? SCs are
normally characterized by their energy density, power density and
cycle life, however, one of the important parameters, such as self-
discharge (SD) is often ignored by the research community.'*'* The
SD is nothing but the spontaneous voltage decay of charged SC with
time in the absence of an external load. Since the energy and power
densities are voltage-dependent parameters, the loss of a significant
amount of energy due to SD has raised a question on the energy
storage efficiency of SCs. The SD rate in SCs is greater than the
batteries, in conventional SCs, the voltage reduces about 40% after
12 h."" This is a serious decrement since SCs are mainly utilized in
the first half of their operating potential window. Owing to this
limiting character, SCs cannot be employed or coupled with many
important energy harvesting devices including piezoelectric and
triboelectric nanogemerators.16 Previously, different models have
been developed to study and predict the SD mechanism.'”° The SD
originates due to the higher thermodynamic state of the charged SCs
from which it finds ways to naturally relax and return to the lower
energy state (uncharged). In general, the main contributions to the
SD are ohmic leakage, parasitic faradaic reaction and charge
redistribution.?'2* It is imperative to identify the main SD
mechanism involved in a particular electrode or device and develop
different strategies to mitigate it. Previously, different strategies
have been developed and effectively employed on the materials and
device level. However, in literature, most of the SD profiles are
obtained for full cells rather than for individual electrodes. Besides,
the data has been poorly analyzed and presented. Therefore, it is the
need of the hour to discuss different SD mechanisms, find efficient
methodologies for identifying the mechanism and recognize effec-
tive strategies from the literature. There are very few review articles
focusing on SD, for instance, Ike et al.'* emphasized understanding
the SD mechanism and its suppression in electrochemical SCs and

hybrid SCs. In another perceptive review, Andreas®* touched upon~
y po

some important aspects such as the theoretical background, /
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2 Y, { _ Ak P
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identification of SD mechanism and future directions. Recently,
the work of Liu et al>® have sufficiently reviewed the SD
mechanism and different strategies of suppression, however, recent
important developments and comprehensive description of strategies
are missing.

Herein, we updated an SD mechanism by referring to recently
published important contributions. Furthermore, different strategies
have been reviewed and classified based on their employment made
not only on materials but also on device level to mitigate the SD. We
discussed mitigation strategies, their design, underlying principle,
mechanism and corresponding SD performance in detail. Moreover,
the summary and prospects in this field have been provided.

Self-Discharge Mechanism

The SD of a conventional capacitor is governed by the equation

V= V,-,,,-,,-[,,ck‘é‘ where V, Vina» R and C are potential difference,
initial voltage, ohmic resistance and capacitance, respectively. In
this case, the SD process is completed within microseconds that
leads to negligible retention of energy. The RC is the time constant
which is the intrinsic property of the capacitor that decides the value
of SD.28 However, in SCs, the SD mechanism involves mainly three
processes, (1) ohmic leakage between the electrodes of a full cell, (2)
parasitic faradaic reactions on the electrode surface and (3) the
charge redistribution.

Self-discharge due to ohmic leakage.—The ohmic leakage
between the electrodes is the least discussed mechanism because it
is originated due to the faulty construction of the cell (Fig. 1a). This
can be avoided by eliminating the resistive pathways which connect
the positive and negative electrodes. This can be easily identified by

modeling the SD profile using the equation, log(-‘é) = %. As

shown in Fig. 1d, if the plot of log (%) versus the time (t) is a

straight line, the main contribution to SD will be due to the ohmic
leakage.

Self-discharge due to parasitic faradaic reactions.—In this type,
lace due to the oxidation and reduction reactionsy o

/) :
* {
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Abstract: We are reporting on the impact of air annealing temperatures on the physicochemical
properties of electrochemically synthesized cadmium selenium telluride (CdSeggTep4) samples
for their application in a photoelectrochemical (PEC) solar cell. The CdSeg ¢ Tep 4 samples were
characterized with several sophisticated techniques to understand their characteristic properties. The
XRD results presented the pure phase formation of the ternary CdSeq ¢Teg.4 nanocompound with
a hexagonal crystal structure, indicating that the annealing temperature influences the XRD peak
intensity. The XPS study confirmed the existence of Cd, Se, and Te elements, indicating the formation
of ternary CdSeq ¢ Tep 4 compounds. The FE-SEM results showed that the morphological engineering
of the CdSeq ¢Teg 4 samples can be achieved simply by changing the annealing temperatures from
300 to 400 °C with intervals of 50 °C. The efficiencies (1) of the CdSe ¢Tep 4 photoelectrodes were
found to be 2.0% for the non-annealed and 3.1, 3.6, and 2.5% for the annealed at 300, 350, and 400 °C,
respectively. Most interestingly, the PEC cell analysis indicated that the annealing temperatures
played an important role in boosting the performance of the photoelectrochemical properties of the
solar cells.

Keywords: electrodeposition; CdSep ¢ Teg 4; thin films; XRD; EDS; DSSC; solar cell

1. Introduction

With the rapid increase in the world’s population and environmental pollution, there
is limited availability of energy sources. A worldwide demand therefore exists for new
energy sources that are clean, cost-effective, and simple and that do not cause environ-
mental pollution [1,2]. Various energy storage devices available on the electronic markets
include fuel cells [3], solar cells [4,5], Hy evolution systems [6,7], light-emitting diodes
(LED) [8], capacitors [9], supercapacitors [10,11], and batteries [12]. Among these, the pho-
toelectrochemical (PEC) cell is the best electronic device because of the easy and whole-day
availability of sunlight on Earth, whereas the convenience of the other sources of materials
is geographically limited. To improve the electrical properties of its solar cells, the PEC
has two main principal requirements, which are related to the band gap energy and the
stability of the photoelectrodes. First, the photoelectrode should provide the band gap of
materials whose band gap energy is nearly matched to the extreme sunlight intensity in
the visible spectrum to use the sq}%/r;s\pectrum resourcefully (1-3 eV). Second, the semi-
conductor photoelectrody"h?terials\ﬁfﬁ to be stable with respect to the 1 M polysulfide

(NaOH:Na;S:S) liquid qlecty';oly_fésfxiu ifp\the PEC measurements.
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Abstract: A newly emerged respiratory viral disease called severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2) is also known as pandemic coronavirus disease (COVID-19). This pan-
demic has resulted an unprecedented global health crisis and devastating impact on several sectors
of human lives and economies. Fortunately, the average case fatality ratio for SARS-CoV-2 is below
2%, much lower than that estimated for MERS (34%) and SARS (11%). However, COVID-19 has a
much higher transmissibility rate, as evident from the constant increase in the count of infections
worldwide. This article explores the reasons behind how COVID-19 was able to cause a global
pandemic crisis. The current outbreak scenario and causes of rapid global spread are examined using
recent developments in the literature, epidemiological features relevant to public health awareness,
and critical perspective of risk assessment and mitigation strategies. Effective pandemic risk miti-
gation measures have been established and amended against COVID-19 diseases, but there is still
much scope for upgrading execution and coordination among authorities in terms of organizational
leadership’s commitment and diverse range of safety measures, including administrative control
measures, engineering control measures, and personal protective equipment (PPE). The significance
of containment interventions against the COVID-19 pandemic is now well established; however, there
is a need for its effective execution across the globe, and for the improvement of the performance of
risk mitigation practices and suppression of future pandemic crises.

Keywords: pandemic crisis; SARS-CoV-2; coronavirus; risk assessment; risk mitigation; administra-
tive controls; engineering controls

1. Introduction

Coronaviruses were generally not considered highly infectious to humans before
2002; however, after the occurrence of the severe acute respiratory syndrome (i.e., SARS;
2002) [1,2], Middle East respiratory syndrome (i.e., MERS; 2015) [3,4] and COVID-19 pan-
demic attracted serious attention of the scientific community and public health authorities.
SARS-CoV-2 is the ninth known coronavirus to cause infections in humans, causes severe
respiratory illness, and breathing discomfort. Its symptoms are similar to those of pneumo-
nia and seasonal Influenza virus, as well as some other coronaviruses [5,6]. Notably, the
worldwide spread of this virus was observed within a few months of its first appearance in
December 2019 at Wuhan, Chifia [7]; ] The SARS-CoV-2 outbreak has created a prolonged
global public health and eco onruc c_- ’ ,@ d created confusmn over the need for travel
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Abstract: Aminoglycoside (AMG) antibiotics are being applied to treat infections caused by Gram-
negative bacteria, mainly in livestock, and are prescribed only in severe cases because of their adverse
impacts on human health and the environment. Monitoring antibiotic residues in dairy products
relies on the accessibility of portable and efficient analytical techniques. Presently, high-throughput
screening techniques have been proposed to detect several antimicrobial drugs having identical
structural and functional features. The L-histidine functionalized gold nanoparticles (His@ AuNPs) do
not form a complex with other tested antibiotic classes but show high selectivity for AMG antibiotics.
We used ligand-induced aggregation of His@AuNPs as a rapid and sensitive localized surface
plasmon resonance (LSPR) assay for AMG antibiotics, producing longitudinal extinction shifts at
660 nm. Herein, we explore the practical application of His@AuNPs to detect streptomycin spiked in
water, milk, and whey fraction of milk with nanomolar level sensitivity. The ability of the analytical
method to recognize target analytes sensitively and rapidly is of great significance to perform
monitoring, thus would certainly reassure widespread use of AMG antibiotics. The biosynthesis
of hybrid organic-inorganic metal nanoparticles like His@AuNPs with desired size distribution,
stability, and specific host-guest recognition proficiency, would further facilitate applications in
various other fields.

Keywords: histidine; gold nanoparticles; aminoglycoside; antibiotics; colorimetric changes; spectral
shift; real samples; milk samples; whey fraction

1. Introduction

Antibacterial drugs have been commonly applied as human and veterinary medicine
to treat a wide range of infectious diseases [1-3]. Aminoglycosides (AMG) are broad-
spectrum antibiotics, are commonly prescribed for humans and a range of livestock, mainly
for infections caused by Gram-negative bacteria. Thus, there is an ever-growing concern
of direct exposure of residual drugs [4] and adulteration of the food chains [4-6]. Besides
this, AMG antibiotics induce adyverse éﬁ&}§:on human health include allergic reactions [7],
cytotoxicity [8,9], nephrotoxicity [10],'as\well as negative impacts on the environment
and risk of antibiotic resistg;(/nce"[l 1 t, we target the dev tbflan
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Abstract: Today’s world requires high-performance energy storage devices such as hybrid superca-
pacitors (HSc), which play an important role in the modern electronic market because supercapacitors
(Sc) show better electrical properties for electronics devices. In the last few years, the scientific
community has focused on the coupling of Sc and battery-type materials to improve energy and
power density. Recently, various hybrid electrode materials have been reported in the literature; out
of these, coordination polymers such as metal-organic frameworks (MOFs) are highly porous, stable,
and widely explored for various applications. The poor conductivity of classical MOFs restricts their
applications. The composite of MOFs with highly porous graphene (G), graphene oxide (GO), or
reduced graphene oxide (rGO) nanomaterials is a promising strategy in the field of electrochemical
applications. In this review, we have discussed the strategy, device structure, and function of the
MOFs/G, MOFs/GO, and MOFs/rGO nanocomposites on Sc. The structural, morphological, and
electrochemical performance of coordination polymers composites towards Sc application has been
discussed. The reported results indicate the considerable improvement in the structural, surface mor-
phological, and electrochemical performance of the Sc due to their positive synergistic effect. Finally,
we focused on the recent development in preparation methods optimization, and the opportunities
for MOFs/G based nanomaterials as electrode materials for energy storage applications have been
discussed in detail.

Keywords: coordination polymers MOFs; graphene; supercapacitors; chemical method; nanomaterials;

porous nanostructures

1. Introduction

Restrictions in renewable energy resources and the rising air pollution have catalyzed
the request for green and clean sustainable energy. To solve this problem, researchers from
around the globe have been actively working on the development of a novel composite
electrode material for the efficient environmental remediation, conversion, and storage of
electrical energy in-the f_orm‘q/f}-el\ectrochemical energy [1]. In the electric market, the main
two systems are aya‘i[éb}g batte ""“é,‘:s;and supercapacitors (Scs). Among these electroche ical
energy storage devices, l?atté\rie\s??ﬁ;re charge via the oxidation/reduci
active materials’and/or intercalation ) de-intercalation of the ions int
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Abstract: Coronavirus disease 2019 (COVID-19) is now being investigated for its distinctive patterns
in the course of disease development which can be indicated with miscellaneous immune responses
in infected individuals. Besides this series of investigations on the pathophysiology of severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), significant fundamental immunological and phys-
iological processes are indispensable to address clinical markers of COVID-19 disease and essential to
identify or design effective therapeutics. Recent developments in the literature suggest that deficiency
of type L interferon (IFN) in serum samples can be used to represent a severe progression of COVID-19
disease and can be used as the basis to develop combined immunotherapeutic strategies. Precise
control over inflammatory response is a significant aspect of targeting viral infections. This account
presents a brief review of the pathophysiological characteristics of the SARS-CoV-2 virus and the
understanding of the immune status of infected patients. We further discuss the immune system’s
interaction with the SARS-CoV-2 virus and their subsequent involvement of dysfunctional immune
responses during the progression of the disease. Finally, we highlight some of the implications of
the different approaches applicable in developing promising therapeutic interventions that redirect
immunoregulation and viral infection.

Keywords: coronavirus; SARS-CoV-2; immune response; therapeutic interventions; immunopathogenesis

1. Introduction

In consideration of public health emergency and global reach, on 11 March 2020,
the World Health Organization (WHO) specified coronavirus disease 2019 (COVID-19) as
a global pandemic outbreak of international public health concern [1]. A novel, highly
transmissible enveloped RNA betacoronavirus unexpectedly emerged in December 2019
in Wuhan, China, and tb_en‘ was fo;n_‘_tally named as severe acute respiratory syndrome
coronavirus 2 (SARS{Q@VQQQTHe ‘fi{"’dé't%\gommon clinical symptoms and manifestations
of SARS-CoV-2 infectidi‘;ﬁfefﬁneum?)“rii‘&l&e, including fever, hypoxia, dyspnea (labored
breathing), headache, ;h,f/algia, édugh, ar‘}d some cases, intestinal symptoms [2,3].

19 is now characterized|as a mild to severe-respiratory disease, and itg clipi
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Abstract: General hydrological equation to compute runoff has been estimated. The avew
village wise runoff of the study area is estimated. The

runoff by different villages. The entire tahsil is

throughout the year. Observing these outcomes in ; er ca
runofY in the Indapur tahsil. The outcomes of these studies are briefly presented in this paper, |y has e
observed that the very high runoff found in the study area.

Key words: Rainfall, runoff, surface water, groundwater

re is great deal of variations in terms of yq Water
drought prone and faces the problem of water o=
the present context, this paper calculates the : ity

Rainfyj)

Introduction

The nature and distribution of rainfall of the
study arca discussed earlier indicates that about
9% percent rainfall takes place during the short
'pcnod'of four months from June to September.
There is a great variation in the number of rainy
days. The maximum water holding capacity of
Objectives

1. To calculate the runoff of the study

area,

Study area

The arca extends from 17° 53" 42" 10 18° 19° 58"
h}onh latitudes and 74° 39° 16" 10 75° 09° 39"
East longitudes (Fig. 1), The area is drained by
the river Bhima on north and east both sides.
Nira River flows south of Indapur tahsil. Total
geographical area of the tahsil is 1575.38km’
(Census 2011), out of which Nira river
catchment area compress about 586.8 km? and

— ]
soils is the basic controlling elements of Nunofy
Outputs are the processes lhat remove Wa&;
from  the  system;  these include
evapotranspiration, the various uses of water
humans, and outflow from surface water ang
groundwater. In the present study examineq the
rainfall runoff in the Indapur tahsil,
2. To make favourable suggestions to

Jow runoff and sufficient water

available
Bhima river catchment covers an ares of
902.43km’. Nira River joins the Bhima River at
famous tourist place i.e. Narsinhapur village
after travelling a course of 209 Kms from origin,
The slope of region is towards east. There are
three soil types, namely, coarse shallow, mediun
black and deep black soils occupying 30, 40 and
30 percent respectively.

Location Map of The Study Area
Fuae Dhirnt

Database and methodology
For the present research work secondary data
source are used. This work is to develop digital
database at large scale using spatial and
attribute data All the supported data is collected
from  survey '
Governments  department  of ;-

Fig. 1 Location map

the link up for processing, through Arc View
of India, Mahgmstifeomo g 3ee i

department of water conservation. The Dickens,
Inglis and Nawab Ali Jung Bahadur formula
was used to estimate the runoff, These data base
converted to Microsoft access format to suit to

dobal Mapper version 11,
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Water Estimation of the Indapur Tahsil
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Abstract it W sti i

A water estimate commonly provides the info of quantity and place 9f 1Lsea;rdesﬁt;male fmdm
consider the volumes of water within the various reservoirs of the hydrologic c)about 1542 59?\
from recharge to discharge. The reservoirs of surface and underground water :re et by tiie e
Out of this only 601.38 MCM water is required for use. Water estimate ar¢ es:s g: ; a()i'd ‘ :[sunng or
estimating the inputs and outputs of a hydrologic system. Inputs are e processd“mer Out ::r o
system; these include precipitation and inflow from surface water anfi gromme vari'om ugi; ‘t‘_re the
processes that remove water from the system; these include evapotranspiration, @ s Of water
by humans, and outflow from surface water and groundwater. General hy qmlo'g] e gP t? PTpde
water balance and runoff has been estimated. The average surface water village \\'as?ﬂx_'wl 0 911 mef“’d}'
area is estimated. There is great deal of variations in terms of volume of runoff by d' mgb“ s by
entire tahsil is drought prone and faces the problem of water scarcity throughout the y t;*hf& 1 Tshenmg these
outcomes in the present context, this paper calculates the water budget of the Indapur . The outcomes
of these studies are briefly presented in this paper. It has been obser ved that the water resources are not
uniformly available in the study area.

Key words: Precipitation, evapotranspiration, runoff, surface water, groundwater water balance, water
estimation,

Introduction

A water estimate is a basic tool that can be used to evaluate the occurrence and.mm:cmem of
waler through the natural environment. Water estimate provide a foundation for evaluating its use in
relationship to other important influencing conditions such as other ecological systems and features, as
well as social and economic components — how much water is being used by agriculture, industry and
residents etc. The water estimate process can encompass various levels of assessment which start simple
and grow more complex if there are concerns about how much water is available at any level. Water
estimate commonly provides the info of quantity and place of it. Water estimate studies consider the
volumes of water within the various reservoirs of the hydrologic cycle and the flow paths from recharge to
discharge. Water budgets need to consider this information on a variety of spatial and temporal scales
(Hazel Breton 2010), The maximum water holding capacity of soils, rainfall and potential
evapotranspiration are the basic controlling elements of water balance. The distribution of these elements
decides droughts or water surplus condition. Therefore rainfall, potential evapotranspiration, aridity,
humidity and soil moisture are become primary controlling factors of agriculture (Saikia 1994). In the
present study water balance technique is used to estimate the availability of rainwater resource in the study
area, The nature and distribution of rainfall of the study area discussed earlier indicates that about 90

percent rainfall takes place during the short period of four months from June to September. There is a great
variation in the number of rainy days.

Objectives

1. To identify inputs and outputs of a hydrologic system

2. To identify place and quantity of water.

3. To calculate the runoff of the study area.

4,To make favourable suggestions to low runoff and sufficient water available.
Study area ,

Indapur tahsil is one of the tahsils in the Pune district consisting of 142 villages along with one
urban centre in the study area. There are eight revenue circles in the tahsil, The area extends from 17° 53°
42" to 18° 19" 58" North latitudes and 74° 39" 16" to 75° 09" 39" East longitudes (Fig. 1). The area is
drained by the river Bhima on north and east both sides. Nira River flows south of Indapur tahsil. Total
geographical area of the tahsil is 1575.38km’ (Census 2011), out of which Nira river catchment area
compress about 586.8 km’ and Bhima river catchment covers an area of 902.43km’, Nira River joins the
Bhima River at famous tourist place i.e. Narsinhapur village after travelling a course of 209 Kms from
origin. The slope of region is towards east. There are three soil types, namely, coarse shallow, medium
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Abstract: Ujjani dam project provides the opportunity to study the current status of livelihoods of the people affected by the dam, and
the aftermath of displacement and rehabilitation. The livelihoods of project - affected people (PAP) are still at risk from the
development of the ujjani dam. In the case of the dam many studies that have been done on the resetilement and rehabilitation policy.
Due to a large submersion of forest and agriculture land by the reservoir, over 4, 000 families were classified as affected according to
the Government of India. Those who received official designation as Project Affected People (PAP) some studies estimate that the
number of families and people affected is much greater than the number accounted for by the Indian government’s policies. Some
estimates project that nearly 10, 000 people have been affected by this phase of the dam development. The numbers of families living

around the dam and reservoir who require compensation due to impacts of the dam. Some of the maj

or’s issues and conclusions that

emerge from this review. It has invariably led to dispersal of communities, breakdown of traditional support systems and devaluation of
their cultural identity and curtailed their access to natural resource base, affecting their mental and physical wellbeing. The
resettlement and rehabilitation process is largely dependent and affected by the lifestyle of the families before displacement.

Keywords: Questionnaires Method, Physico-chemical parameters of soil water

1. Introduction

Project affected persons (PAP) is a broad term which
includes all those who are adversely affected by Dam
project. To focuses on Socio - economic status of these
populations with the help of questionnaire and interview
methods due to which to understand the present status of the
project affected families. For the rehabilitation of families
who have lost their houses and land in ujjani irrigation
project, the authorities have selected some sites near
Pandharpur for their  rehabilitation. Environmental
Assessment (EA) is a comprehensive process to identify and
evaluate the potential effects of a proposed major project
and ways to avoid adverse effects and led to dispersal of
communities.

Hydrology is the study of the movement distribution and
quality of water throughout the earth. The study of the
distribution and movement of groundwater is hydrogeology.
Climate change causes unpredictable fluctuations in rainfall
and hydrology MThe study of glaciers is glaciology and
distribution of oceans is oceanography. The collective mass
of water found on under and over the over a surface of a
planet is called hydrosphere. Earth’s approximate water
volume is 1360, 000, 000 km?® of this volume.

a) Effects of dams on the atmospheric system

Variations in moisture percentage, temperature and air body
movement caused by the water bodies differentiate the
climatic conditions related to topography. Regional scaled
climatic changes can be observed by these effects. As

climate change increases, effective planning to av d cost ™
overrun will become nearly impossible. Climate ."c,hange”' y
causes unpredictable fluctuations in rainfall and hydrology #

such alterations don’t affect human health directly, but they

1 Sohe 9, Sep
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are notable from many plants and animals. Their secondary
effects influence human being.

b) Effects of dams on territorial biological system
Biological life of the river changes fast both in the reservoir
and in downstream. During the filling works of the dam,
while the land remains under water the land part of the
region decreases. However, the water - land boundary
extends. Thus plant, animal or human being settlement areas
changes. Forests, agricultural areas may come under water.
Compulsory changes occur in flora, fauna and the algae and
the agricultural traditions of people in the region. This effect
can extend for kilometers.

¢) Effects of dams on aquatic ecosystem

The decomposing of organism causes increase in the nutrient
substance in water body in a short period of time. Therefore,
BOD (biological oxygen demand) value of water increases.
The plants covering the water surface as large green—dark
bodies, macro flora grow upon the water surface.

d) Effects of dams on human life

The dams are an important for development; they are not
easily acceptable for the people whose agricultural areas,
houses on the environment they are living in go under water.
For example, when the ujjini dam was created in Solapur
district in ujjini village, although a much better settlement
area was provided for 20, 000 people in another location. the
new settlement improve by this way and result in second
ecological needs and changes. For example, drinking water,
ater Wwaste, water waste treatment etc. moreover,
life becomes active, trade increases, cultural
i Dams decrease the flood risk in the
their storing opportunity in thei i
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ABSTRACT:

Soil is the essential medium on which agriculture is
supported. Water is equally important resource for
agriculture. Soil is composed for four major
constituents as inorganic particles, organic matter,
water and air.Conservation of water has got special
importance  in  increasing  the agricultural
productivity and maintaining nature and quality of
soils. The soil samples were collected in the study
area are sampling sites as Palasadev, Kalthan,
Shaha, Kuroli etc. Physicochemical parameter
analysis of soil of study area should be extensively
monitored since deterioration of soil and water
quality was clearly observed.

KEY WORDS: Physicochemical parameter of
soil, Questionnaire Survey, Occupation Status.

I. INTRODUCTION:

The most challenging social impact of dam
is the displacement of native people. After
resettlement, the displacement of native people have
faced many social problem such as disturb family
relationship, poor drinking water facilities, lack of
infrastructure amenities, lack of educational,
medical, road and transportation, electrical facilities,
absence of public toilet facilities, deficiency of
market Centre.!'"The Irrigation has played an
important role in changing the agricultural scenario
and brought about lot of change in the
social,political and economic factor .However
introduction of large scale irrigation coupled with
overuse of chemical ,fertilizers and practicing of
monoculture type of cropping pattern have
accelerated the process of soil and water degradation
in the study area This degradation includes water
logging soil salinity and water quality deterioration.
Therefore environmental regulatory bodies such as
Environmental Department and Water Resources
Board should be more aggressive and effective in
environmental ~ monitoring, ~ assessment  and
enforcement of environmental laws and regulatlons

50 as to preserve the soil from further degradatwn \u

A dam interrupting a river leads to
unpredictable ~ social ~ impact.  First, ~many
communities must resettle to provide land for the
dam and the reservoir PJOver irrigation causes rise
in the water levels thereby resulting in water logging
of the area this leads to continuous decline in
agricultural productivity The fact is that irrigation
creates a certain risk of soil degradation such
degradation depends upon the composition of soil to
be irrigated quality of water and management
practices adopted these negative impacts on soil as
salinity of soil alkalization, water logging, Depletion
in soil fertility, Change in soil properties.Farmer
adopts cultivation of crop as traditional method.
Excess use of industrial effluent, fertilizer cause
calcium, magnesium ammonium ions in various
amount increasing their concentration in soil and
water which leads to water loggings and salinity of
soil and water.Soil enzymes are the 1mportant
moderator and catalysts of significant roles in soil.

Soil enzymes catalyze the cycling of
nutrients such as carbon, Nltro%en Phosphate and
Sulphur decomposition in soil, SExcessive use of
fertilizers particularly in soil under intensive
monoculture type of land use leads to lose organic
matter and its ability to retain moisture due to this
soil erosion and ultimately lose their fertility and
productivity. The burning of waste in the site to
reduce garbage releases toxic particulate matter and
smokes that cause of respiratory complications and
other health problems for people and other living
organism ©!

Methods of Sampling:

A field can be sampled to estimate its
fertility through soil analysis by several methods. A
sampling pattern in a heterogeneous land. Analytical
methods employed for the soil analysis of samples

from the fourvillage area
The Physico—chemical parametels of Soil
zed 1 ifi"lab by standard Techniques.”) Soil and
oS urces are important for environment that

ce the erosion rate and the destructive
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Abstract

Watershed managers yequire understanding and symthesizing hydrologic response of river basin for
which thex have started looking mto its basin characterisiics or morphologic features and establish connection
of flvial geomorphology: to hvdrology. According to Strahler (1968), the science of geomorphology Ireats the
origm and systematic development of all tpes of landforms and iy a major part of Physical Geography.
Dramage basin is an ideal unit of the earth surface for the study of its landform. Therefore the present study
deals with the quantitative analvsis of selected drainage basin. Using drainage basin as a basic unit in
morphomerric analvsis is the most logical choice because all Ivdrologic and geomorphic processes ocenr
within the drainage basin. Measurement of shape, or geometry, of any natural form- be if plamt, animal, or
relief feature- ¥s termed as morphomeny (Strahler, 1957). Systematic description of the geomety of a
drainage basin and its sweam channel system requires measurement of linear, areal and relief aspect of
drainage network. In curvent research paper only linear aspects are analyzed such as stream order, Stream
mmbers, bifurcation ratio, streant length, mean stream length and stream length ratio.

Keywords : Morphomerric, drainage nenvork, linear aspects.
Introduction )

Watershed and its characteristics are controlled by nature and its hydro-climatic parameters are mostly
interrelated with each other. Watershed managers require understanding and synthesizing hydrologic response
of such basin for which they have started looking into its basin characteristics or morphologic features and
establish connection of fluvial geomorphology to hydrology. Geomorphology is the study of landforms
(valley. gorge. waterfall, cavity, sand-dunes). Worcester defines geomorphology, the interpretative description
of relief features. (Worcester, 1948) Drainage basin is an ideal unit of the earth surface for the study of its
landform (Singh S. a., 1974). Therefore the present study deals with the quantitative analysis of selected
drainage basin. (Singh S. a.. 1974). Using drainage basin as a basic unit in morphometric analysis is the most
logical choice because all hydrologic and geomorphic processes occur within the drainage basin. The
landscape as well as relief features play a dominant role to influence source of transportation, location of cities
and agriculture field so their study is great importance and interest to geomorphologist. The aim of the
watershed management is 1o conserve the soil and water resources, so as to achieve improvement in the
agriculture, So the emphasis is on the development of regional resources. .

Study Area

The basin used in this study is the drainage area of the Sina River. It's catchment area of about
12365.3 sq. kmn. (approximate). Topographically the basin shows low degree of slopes, less dissection index
and typical features of Western Ghats at the origin region of river. The Sina River basin is part of the upper
Bhima river basin situated in the North part of Krishna River Basin. Actually, Sina river have tivo main
tributaries which are arises from two opposite side, one from (West) Village Jamgaon (height 844 m) and
another from (East) Village Sasewadi (height 970 m), and meet at Village Sawedi. River Bhogawati, niver
Upla, river Mehkari, river Kheri are the major tributaries which join Sina river. The latitudinal and longitudinal
extension of the entire basin is from 17° 21° 25.92" N 10 19° 15" 49.32” N and 74 28" 46.56" E to 76° 05°
52.:14" E respectively (fig. 1). The eastem part of the basin is comparatively less migged and possesses flat
rolling fopography. The region experiences tropical type of climate. The rainfall pattem in the area is highly
variable. About 85% of the rains occur in the months of June to September. The rainfall is below 800 mum,

The entire river basin area rather the Deccan plateau portion is mainly formed during the Late
Cretaceous fo Palaen'{gene age. The prolonged weathering of these trap rocks gave rise to residual sedimentary
sock known as Laterite. Banks of stream are covered with alluvium patches. The upper part is mainly covered
with red-brown soil and at places lateritic soils while the lower most portions is known for black cotton soil.

The sniddle part of the basin mostly comprises of coarse shallow soils and alluvium. The lateritic soil is rich in
Iron and Alumina.

o



Effectiveness of Employment Training and
Development Programme at Dudh Ganga Sahakari
Dudhutpadak Sangh Limited Indapur Dist. Pune

Maharashtra State

Dr. Gajanan Kadam*

ABSTRACT

®

¢

A

fold and has been known for quality of its raw milk and
ved by the plight of Milk Farmers being exploited by Milk
d packing to help reduce Farm to Consumer cycle. Being
llection which reduced milk contamination and

Dudhganga Milk grown multi
for offering milk & milk Products Mo
Dealers, he started milk collection an
Farmer, he improvised the systems for milk co

delivered healthy milk at Dairy. .
This project began small with a milk collection of just 12,000 liters of milk every day.
Milk Collection and a dedicated and committed staff

Continuous Innovation at Processing and
has resulted in Dudhganga processing 70 thousand liters milk per day. Dudhganga continues
to grow rapidly scaling new milestones every year. It is one of the fastest growing large Dairy

units in Maharashtra.
Dudhganga Dairy is based on the traditional values of trust and Farmer welfare. It also

follows industry standards that define the quality of its products. The entire process from collecting
the milk to delivering the final products moves under strict hygienic conditions and maintaining
exceptional work ethics to fulfill international commitments and local standards,in which process
departments includes Milk & Milk Products manufacturing, & warehouse. Engineering includes
mechanical, electrical, instrumentation, civil, Fire & safety, environment, and support services
departments include store, commercial, accounts, canteen, administrative & human resources.
In, training of employees at various level gives highest important from human resources point
of view. For training of employees, identification of training needs through department head is
must. On the basis of requirements human resources is arranging various training programme
for employees. Indapur Dairy & Milk Products Ltd this organization selected for project, on the
basis of best training practices in present corporate companies. Training improves the eft"tcienc :
of employee and the ultimately of company. The apprentices working in different factorie)s’
gsed togetfvoce'sct;ionag traipingt w!;‘en use of computers, automatic machines etc. increased and
ecause of rapidly changing techniques the ne ining i i :
important organizational activities. | Bl R S rRGRgmics s it o B Gt
Training held at Dudhganga Sahakari Du imi is qi
when there is a difference betwgeen the job reqi}ilel;’r:zi?: l;nsdazg? !lelted i Lo e
specifications. Organizational efficiency, productivity, progress dp e L
viability, stability and growth to greater extent depend 'on tralning| S¥RiogmanL; Grgalizaloh

*Assistant Professor, Department of Economlcs Arts, S
E ot galukadamB 1 @conal com X clénf:e and Commerce College, Indapur- 413106 Dist, Pune.

48

PRI CiPAL.

OMMER"::’::

‘ Scanned with CamScanner

AR
ComSCIENCE an:




VOLUME = X, ISSUE « IV - OCTORER « DECEMBER - 2021
AJANTA « ISSN 2277 - 8730 « IMPACT FACTOR - 6.399 (www.slifactor.com) AP-16

8. Nationalization and Privatization Impact in the
Context of Indian Banking Industry

Di, Gajanan Kadam
Assistant Professor, Department of Economics, Arts, Science and Commerce College,
Indapur Dist. Pune.

Abstract

The facilitation of economic transactions and friendly investor environment is under-
taken through effective performance of financial systems. Mobilization of savings and funding the
profitable business opportunities are essential in improving the efficiency of intermediation. The
study aims to evaluate the effects of nationalization and privatization on Indian banks. Various
factors have been considered to examine the effects of privatization and nationalization, including
sources of public sector inefficiency, measures of firm performance, econometric issues, and the
mode of privatization. The data was collected for the period of 2015 to 2020 from Indian banks.
Data Envelopment Analysis (DEA) was used to evaluate the financial reports of the banks
selected to evaluate the efficiency of input and output variables. Positive results were observed,
conceming the efficiency and profitability of banking industry afler banks privatization.
Performance of private banks has been observed effective and efficient as comparedto the public
sector banks. Privatization of banks must be increased and maintained to sustain the efficiency of
the banks and implement strategies to maintain the assets. Future studies may recruit more
appropriate sample size to evaluate the privatization and nationalization effects of Indian banking
industry. Greater number of banks will provide more precise results, using data envelopment
analysis.

Keywords: Banks, Data Envelopment Analysis, Efficiency, Indian banking industry,
Privatization, Nationalization
Introduction

The performance of financial system is a fundamental angle in the improvement of
economy for any country. The presence of set up monetary framework can be utilized to advance
the monetary dependability of a country. Actually, twisting can be capable by a temperamental

financial framework among loan costs, monetary movement, and expansion. In this way,
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ROLE OF E-BANKING IN ECONOMY DEVELOPMENT OF INDIA

Dr. Gajanan Kadam
Assistant Professor, Dept. Of Economics, Arts, Science & Commerce College, Indapur Dist.
Pune.

Abstract

The Indian Banks are the backbone of Indian financial sector and Indian economy. Now a day in
Indian economic scenario, the Indian financial system is in a process of rapid transformation. The
shift from the formal banking to E-Banking has been a remarkable ‘leap change’ in Indian banking
history. E-banking has experienced strong and sustained growth. E-Banking, also known as net
banking, online banking or internet banking, is the facility provided by banks and financial
institutions which allows customers to use banking services via internet. There are scores of
services like online money transfer, account opening, bill payment, tracking account activity, etc.,
which are made available to customers with the help of e-banking. This research paper shows the
relationship between e-banking and economic development in India and helps to know the present
cconomic scenario of e-banking. It highlights the role of e-banking in ensuring a speedy Indian
€conomic recovery.

Keywords: E-banking, economic development, present economic scenario.

Introduction

India has arisen as the quickest developing significant economy on the planet and is relied upon to
be One of the best three financial powers of the world throughout the following 10-15 years, upheld
by its Solid majority rules government and associations. The public authority of India has thought
of Digital India drives, which centers around three center parts: production of advanced
framework, conveying administrations carefully and to build the advanced literacy. Banking
through electronic channels has acquired expanding prevalence as of late. The improvement and
the expanding progress experienced in the Information and Communication Innovation combined
with the development of the worldwide economy prepared for the change of the Indian financial
framework's job from customary exchange financing to activating and directing monetary assets
all the more really in practically all features of life.

Objectives of the study

1. To examine the role of e-banking in economic development of India.

2. To highlight the role of e-banking in ensuring a speedy economic recovery of India.
3. To examine the need for e-banking among the Indian populace.

Methodology of the study
The study is mainly descriptive in nature. The data for the purpose of the study has been collected

through secondary sources, which mainly include websites, various articles and journals.
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Maharashtra State
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Maharashtra State, India. E-mall: ga[ukudam&[@g_ﬂng_l!iﬂm

Abstract
Agricultural production and farm income in India in

mechanism available to safeguard against production
examined the features and performance of National Agricultural Insurance Scheme (NAIS) operating in

Indapur tehsil Dist. Pune of Maharashira state and has suggested some modifications to make it more
effective. NAIS coverage in terms of crop area, number of farmers and value of agricultural output is very
small. If crop insurance programme is to be made an important tool in agricultural risk management, the
present level of coverage will have to be improved, at least by 3 -4 fold. Such an expansion can occur only

with improvements in and broad-basing of the insurance scheme. Livery suggested improvement has

financial implications and affects the concerned insurance praclicesf It requires renewed efforts by the
ancial support 1o agricultural

@ government in terms of designing appropriate mechanisms and providirg fin
insurance. Providing of similar support (o the private sector insurers would help in increasing the
insurance coverage and improving the viability of insurance schemes over time.
Keyword: farmer, agricultural, insurance, debt, indebt, loss, agriculture risk, remedies.

Review of National Agricultural Insurance Scheme (NAIS)
Agricultural production and farm income in India involve several risks. These relate to natural

events, weather aberrations, epidemics and manmade disasters. All these affect both crop area and yield.
Further, with the growing of agricultural commercialization and climatic changes, the degree of risk due to
unfavorable eventualities is increasing. Sharp fluctuations in agricultural prices are causing a wide
variability in farm income. For a section of the farming community, ths Minimum Support Prices (MSP)
for certain crops provide a means of their income stability (Vyas and Singh, 2018). But, for most of the
crops and in many of the states, MSP has not been implemented. Recently, mechanisms like ‘contract
farming’ and ‘future trades’ have been introduced and these are expected to provide some risk cover
against price fluctuations, directly or indirectly. It is believed that crop insurance is the only mechanism
available to safeguard against production risks in agriculture. Considering this need, the Government of
India had introduced a Comprehensive Crop Insurance Scheme (CCIS) in 1985 and later, a National
Agricultural Insurance Scheme (NAIS) in 1999-2000. But, this scheme also has not been able to make the
@ expected impact and acceptability. Against this background, this study has examined the features and
performance of National Agricultural Insurance Scheme (NAIS), operating in the country and has
suggested changes to make it more effective. The main objective of the scheme is to protect farmers
against losses suffered by them due to crop failure on account of natural calamities, such as drought, flood,
hailstorm, cyclone, fire, pest/ diseases, 5o as t0 restore their credit worthiness for the ensuing season. The
paper has presented the results of detailed analysis of secondary duta for 13 crop seasons, since the
inception of NAIS, covering the period rabi 1999-2000 to rabi 2005-06. Field investigations were also
conducted for the state of Maharashtra special in Indapur tehsil Dist. Pune during October, 2019 to assess
loanee insured farmers, bankers and other functionaries of NAIS. Besides
Iso held with experts in Agriculture Insurance Company (AIC) and
demicians and farmers’ representatives.

volve several risks. Crop insurance is the only
risks. Against this background, this paper has

the perception of loance and non-
the field study, discussions were a
agricultural departments, and bankers, aca

Main Features of NAIS

The National Agricultural Insurance Scheme (NAIS) was intioJuced in the country from the rabi
season of 1999-2000. Agricultural Insurance Company of India Ll (AIC), which was incorporated in
December, 2002, and which started operating from April, 2003, took vver the implementation of NAIS.
This scheme is available to both loances and non-loanees. 1t covers alt food grains, oilseeds and annual
horticultural / commercial crops for which past yicld data aro available for an adequate number of years
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Testing of Adulterants in Milk and Milk
Products by Using Household Chemicals
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Department of chemistry, Arts, Seience and Commerce College Indapur,
Dist.-Pune, 413106 (M) lndia
Email: miendrubhosale [ 2@yuhoo.com
Patil M., P, . ’
Department of chemistry (PG), drts, Sctence and Commerce College Indapur,
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Email: monapatil3 1 0@gmail.com

Abstract:
Milk Is esseutial sustenance for human kife, Health of human being depends on quality of milk that they consume every day.

The quality of milk can be lowered by addition of some substances, Milk is declared to be adulterated when some unwanted cheaper
substance is added or removal of valuable constituents partly or wholly, Sometimes the various chemicals are added in milk and
milk products to improve its appearance and taste. In many countries, the main cause of adulteration is financial gain to increase
the quantity ;)f milk and milk products and to make it move attractive. Milk prepared, processed, pnckug'cd or ;tored in unhygienic
condition is also one of the major cause of adulteration. Milk adulteration is punishable act and muny rules have been imposed by
government agency, but still adulteration is reported on daily basis. Awareness and knowledge of detecting common adulterant by
some simple methods can prove to be a one of the most weapon to fight against adulteration. Day by day milk can be adulterated, to

know the little knowledge about identification of seme adulterants, which is discussed here.
‘

Keywaords- Adulterants, Houschold, Organoleptic, Preservatives, MST, LDL

LINTRODUCTION

The health of mankind depends on the quality of food they consume. Milk is.adulterated if its quality is lowered or affected
by the addition of substances which’are injurious to health or by the removal substances which are nutritious. According to
Food Safety and Standard Authority of India (FSSAI), the technical definition of adulteration is addition or removal of
substances to or from food substance so that natural composition and quality of food substance get affected. Purpose of
adulteration is not only to increase the weight but also to improve taste, lifctime, appearance and productivity of milk and
milk products. All these above mentioned practices are responsible for milk adulteration. The addition or
removal of some substances, physical contamination of some metals and chemicals-are added during the
processing of milk and milk products beyond permissible level, affects the quality and can prove to be
toxic. The microbial contamination of milk is also one of the biggest cause of health problems.
Sometimes metals may also enter into milk by contamination and also proves to fatal if cross certain
Jimits. So the milk that gets contaminated or adulterated becomes unfit for consumption. The adulteration of milk can occurs

at various stages,

Producer- 1) Poor agriculture practices.
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Comparative Studies on Extraction of Essential
Oils from Different Medicinal Plants.

Bhosale R. R.'#, Chakane S. D',, Patil M. P.2
Department of chemistry,
Arts, Science and Commerce College Indapur,
Dist.-Pune. 413106 (MH) India

Abstract:
Medicinal plants are considerable significance due to their special attributes. The large number of phytochemicals present
may lead to the development of novel drugs.The extraction of medicinal plants with traditional methods plays an important
role in the extraction outcomes. Essential oils extracted from flowers and leaves are the mixture of chemical constituents
which contains less molecular weight compounds as alcohols, polyphenols, terphenols, aliphatic and carbonyl compounds,
which possess various biological properties.Here in this study, a very simple method as hydrodistillation and steam distillation
for extraction of oil is adopted and compared for evaluation of their properties and extraction outcomes.
Keywords:Medicinal plants,Hydrodistillation,Extraction , Essential oil.

I.INTRODUCTION:

As a traditional medicinal herb and valuable natural spice, essential oil has many significant effect[1-4]. Interest in
utilizing natural sources in the development and formulation of skin products, as an alternative to conventional drugs and
synthetic products, contribute to increase interest in research and industrial application of medicinal plants. High content
of phenolic and flavonoids in medicinal plants have been associated with their antioxidant activities that play a role in
the prevention of the development of age-related disease, particularly cause by oxidative stress. With regards to the
beneficial phytochemicals in medicinal plants and the shift towards natural products in pharmaceuticals and cosmetic
industry, the research on medicinal plants particularly are as important as the research on conventional drugs. The study
of medicinal plants starts with the extraction procedures, which is an important step in the processing of the bioactive
constituents from plant materials.

Conventionally, the essential oil is taken from plant raw material by different extraction methods [5,6] including
solvent extraction and steam distillation. However these methods have drawbacks such as loss of volatile compounds,
low yield and accruement of toxic solvent residues[7,8].Essential oils are lipophilic and soluble in organic solvents due
to their hydrophobic nature and lower density than water. In this study, the selected plants essential oil has various
applications.As a part of our investigation on evaluation of aromatic medicinal plants. The aim of this work is to provide
comparative record of analysis on essential oils of Geranium, Eucalyptus and Lantana Camara.

2.MATERIALS AND METHODS:
2.1.Preparation of Plants:

The fresh,green fleshy leaves of Geranium, Eucalyptus and Lantana Camara were collected from local area and A. S. C.
College campus,Indapur. Collected leaves were washed with distilled water to remove dirt and dust and dried in shade
for 1 hour, chopped into fine pices and was used for further study.

2.2. Extraction of oil by Hydrodistillation method:

Hydrodistillation is an advanced method for extracting essential oils from plants because of its abilityto maintain the
original quality of plants. The fresh leaves of each plant about 250 g was taken in 500 ml round bottom flask and added
with 250 ml of solvent(distilled water).The reaction was heated at 100 °C for about 2 hours.The distillate was collected
in conical flask. Shown in fig.1(9-12).After completion of distillation,essential oil was separated by using separated
funnel and rotavapours.The collected essential oils (from different plants) were collected and stored in dark glass bottles
and stored at 4 °C. The infusion will be stronger for six months to 1 year.

2.3. Extraction of oil by Autoclave method:

Autoclave method is used for large scale extraction of oils.The autoclave containing water is arranged in such a way to
remove the steamfrom it using copper pipes at the top.The ratio of solvent and plant material was kept same for all plants
(7 kg plant material : 5000 ml solvent ) at 100 °C for 2 hours. The pressure of steam was reduced by adjusting knob and
condensed by passing through circular copper tubular coil dipped in icecold water can.The distillate was collected
through pipes which was fitted at the base.

In this procedure, two distinct phases were obtained: an organic phase (EO: essential oil) and an aqueous phase
containing a part of the essential oil. The organic phase was separated from the aqueous phase by shaking it with 10 ml
hexane (solvent) and separated by separating funnel and finally on rotavapour (13).The essential oils were collected and

labelled in air tight glass bottles and stored at 4 °C,
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Biosynthesis, Characterization and Antimicrobial activity
of Silver Nanoparticles using Justicia Adhatoda.

Bhosale R. R.'*, Chakane S. D'., Patil M. P.

*Department of chemistry,
Arts, Science and Commerce College Indapur,
Dist.-Pune. 413106 (MH) India

Abstract: Biosynthesis is a simple, non-toxic, economical and eco-friendly approach for the synthesis of nanoparticles. In the
present work, nanoparticles of silver were synthesized by using aqueous solution of Justicia Adhatoda leaf extract as a
reducing agent. These synthesized Ag-NPs were further evaluated for antimicrobial activity against Staphylococcus aureus,
Escherichia coli, Pseudomonas aeruginosa and Bacillus subtilis. The characteristics of silver nanoparticles were studied using
UV-Visible spectroscopy and Fourier Transform Infra-red spectroscopy (FTIR). The potential applications of bio-
synthesized nanoparticles showed antimicrobial efficacy against Escherichia Coli (12 mm) and Bacillus subtilis (11 mm)

respectively.

Keywords: Biosynthesis; Justicia Adhatoda extract; ‘Sil\;év;nanopavrﬁr les; Antimicrobial activity.

1. INTRODUCTION r -

Nanotechnology is an important field of modern research mainly concern with synthesis of nanoparticles of variable sizes,
shapes, chemical compositions and controlled dispersity and:their potential use of.human benefits. Biosynthesis provides
advancement over chemical and physical method as it has no need to use high pressure, energy, temperature and toxic chemicals
al¥. Nanomaterials are seen as a-solution to many technological and environmental challenges in the field of solar energy
conversion, catalysis, medicine, a@d'Water treatment. Research on the synthesis of Négo sized material is of great interest because
of their unique properties like optoelectronic, magnetic and mechanical which differs from bulk

In the present study
nanoparticles (AgNPs
Plant extracts have shown
synthesis of nanoparticle is :
Adhatoda known as Vasaka or Malabar nut belongs to Acanthaceae family. It has

ery promising, efficient and cost&ffective method for remed g this environmental health concern.
spects in AgNPS synthesis.which is a green chemistry synthetic approach o5¥. Plant extract mediated
is one of the stable and suitable alternatives in compariys\""gwith other conventional methods. Justicia

s many medicinal properties such as antibacterial,
antifungal, anti-inflammatory. Biologically synthesized silver nanoparticles could be of immense use in medical textiles for their

efficient antibacterial and antimicrobial properties”‘b‘é,’;7¥.The synthesized. §§l{iér nanoparticles were characterized by UV-Visible

spectroscopy, FTIR spectroscopy and tested for their antimicrobial activity.

2. MATERIALS AND METHODS

2.1 Preparation of Justicia Adhatoda Leaf Extract
Fresh leaves of Justicia Adhatoda were collected from A.S.C College campus, Indapur. The collected leaves were thoroughly
washed several times with distilled water and shade dried for a day. 10 g leaves was added in 100 mL of distilled water and heated
at 80 °C for 15-20 minutes. Allowed to cool at room temperature and filtered through Whatman No. 42. The filtrate was centrifuged
at 1500 rpm for 10 minutes. The supernatant filtrate was used as leaf extract for the synthesis of nanoparticles, stored for further

use.

2.2 Preparation of 0.01M AgNO3 solutions
0.169 gm. A.R grade AgNO3 dissolved in 100 mL distilled water (DW) and stored in amber colored bottle in cool and dry
place.
2.3 Preparation of Silver Nanoparticles
50 mL 0.01 M Silver nitrate were taken in beaker and stirred using a magnetic stirrer for 5 minutes. After 5 minutes, 25 mL leaf
extract was added slowly into this beaker for uniform precipitation of silver nanoparticles. The solution was left undisturbed and
allowed to room temperature. The yellowish brown colored precipitate get deposited at the bottom, indicates the formation of
nanoparticles. The deposited nanoparticles were washed with sterile distilled water.and was subjected to centrifugation at 10,0
rpm for 20 minutes. The nanoparticles was dried in hot air oven /fo 1 hour at 80°C and subjected for characterizati i

b . : Ay 4
silver ions to silver nanoparticles was confirmed by color changes fr

om/colorless to yellowish brown (figure 2).
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parameters such as biomass
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and low cost.
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Removal of Nickel (II) from aqueous solution using Pomegranate peel powder as a
new biosorbent was studied. Investigations have been made to study various sorption

concentration. The selected adsorbent was effective for the removal of Nickel (II) ions
in acidic medium and attained the equilibrium in 30 minutes. The adsorption process is
endothermic in nature. This adopted method is quite feasible, economic, time saving

amount, contact time, pH, temperature and initial ion

Pomegranate peel powder, Heavy metal, Aqueous

1. INTRODUCTION

Industrialization to a larger degree is responsible for the
contamination of environment especially water where
lakes and rivers are overwhelmed with a large number of
toxic substances. Heavy metals are reaching hazardous
levels when compared with the other toxic substances [,
Heavy metals are a unique group of naturally occurring
compounds. Their continuous release leads to
overconsumption and accumulation. Many industries
such as fertilizers, metallurgy, leather, mining,
electroplating, energy and fuel production, discharge
waste containing heavy metals either directly or
indirectly into the water resources.!”! There are several
conventional methods can be adopted for the removal of
heavy metal from wastewater like chemical
precipitation, electroplating, ion-exchange, reverse
osmosis, chemical coagulation and adsorption. These
methods are highly costly, not effective, require high
energy input and non-ecofriendly in nature.’ Among
these, adsorption technique has gained importance due to
its cost economy, high efficiency, harmless nature and
ease handling.””)

Pomegranate is a widely available fruit, belongs to
Lythraceae family. Pomegrante has various properties as
anti-oxidant, anti-viral, anti-tumor and many more.
Pomegranate fruit is a good source of vitamins as well as
folic acid. Pomegranate fruit peel is full of flavonoids
and tannins. The main objectives of this research’is to

investigate the effects of various parameters as bioma;)s/s/f
W\l (FON . .
‘,,«‘contact\gn}\é\ We varied the experiment for

amount, contact time, pH, temperature and initial /1 o}
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concentration on the adsorption efficiency of Nickel (II)
ion on the Pomegranate fruit peel powder.

2. MATERIALS AND METHOD .

2.1. Preparation of Biomass

The fruit peels of Pomegranate were collected and
washed severally followed by distilled water to remove
dirt and dust. After washing, peels were dried in shade
for 6-7 days, till becomes crispy. Dried peels were
grinded on grinder to obtain a desired size powder. Dried
powder were further used throughout the experiment.

2.2, Preparation of Stock solution

The stock solution of Nickel (II) 1000 mg/L was
prepared by dissolving 1.1343 g of NiSO,.6H,0 in
distilled water. All chemicals used were of analytical
grade. For working solutions, it was further diluted to
desired concentration by diluting the Nickel stock
solutions. The concentrations of Nickel (II) ion in the
solution was determined complexometrically.

2.3. Adsorption study

In this study, adsorption experiments were conducted for
the adsorption of Nickel (II) on natural Pomegranate
fruit peel powder as a function of biomass amount,

contact time, pH, temperature, and initial ion
concentration. Aqueous 25 ml Nickel (II) solution of
different concentrations were taken in 100 ml

Erlenmeyer flask. The experiment was carried with 0.2
006 8 of Pomegranate fruit peel powder varying with
iffer,
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Cost and Return From The Cultivation Of Sugarcane: A Case Study
Of Indapur Tahsil (Pune District)

Dr. Phalphale A. K.

Department of Geography,

Arts, Science and Commerce College,
Indapur, Dist. -Pune, Maharashtra

1. Introduction

Sugarcane is one of the important industry based crop in the world. About 195 countries grow
sugarcane crop to produce 1324 million tonnes of sugarcane (more than six times the amount of sugar beet
produced). Indian sugar industry has been playing a vital role in the socio economic transformation of the
country. India is the second largest sugarcane producer and the highest sugar consumer in the world. Apart
from sugar, sugarcane is grown for many other uses like fodder, paper and biofuel. In spite of its growing
demand, there are a number of problems which affect the sugarcane producing farmers in their production
and increasing their profit.

2. Study Area

Indapur tahsil is situated in Pune district. The northern and eastern border is demarcated by Bhima
River in Pune and Solapur dlstncts while southern boundary is conﬁned by Nlra River in Pune and Satara
and Solapur districts. The west boundary is confined by Baraman and north boundaly is delimited by Daund
tahsil of Pune district. The region extends between 17° 53" to 18° 15 north latitudes and 74" 35 to 75°
8east longitudes. The total geographical area of this tahsil is 1552.93 square kilometres having 3, 83,183
population (2011). ThlS tahs11 consists of 142 settlements and three urban settlements.

Location of Stkady Aren

M& Hi .
L

=4 =

.

W b i

PLINE QISTRICYT

Fig-1: Location of Study Area

Review of Literature

Patil S. R., (2014) Carried out his study on “Cost benefits analysis of sugarcane cultivation of Walva tahsil,
dist. - Sangali (MS). The study deals with sugarcane crop as a agricultural model to get money for utilization
of natural resources present in the region and also brought outside the region. The study of cost benefit
analysis is very important for any crop that can be obs‘erved the’ economlc profitability of the farmer.

Singh Gomatee (2013) carried out his study on, An e,mpmcal stud’j} of economics of sugarcane cultlvatlon
and processing based farming in Uttar Pradesh’ The main obje‘ctlbﬁ e
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Introduction

Maharashtra is one of the most urbanized state in India. The proportion of population in
Maharashtra is (45.23%) as per the latest census of 2011, which was (38.69%) in 1991. In absolute terms,
the urban population increased from 30.5 million to 41.00 million and net addition to states urban
population was 10.5 million during the 1991 to 2001 and 20.2 million additions in 2001 to 2011. The state
of Maharashtra is highly urbanized in comparison to the country, as a whole (31.15%), but its urban
population is mostly concentrated in few major cities. For this skewed distribution, the socio-spatial factors
are responsible and this imbalanced situation needs to be corrected after investigation.In the state, the
number of urban centers has increased from 336 in 1991 to 534 in 2011 and the growth of urban centers
was (12.50%). During the same period the proliferation of the urban unit was from 336 to 534 with the
percentage growth rate of (41.26%).The state was less than above 10%, which was much less than the
growth of towns in India as whole. But the share of urban population in the total population of Maharashtra
states (45.23%) was much higher than in the entire country (31.15%). Indapur has historic significance in
the expansion of Mughal empires in Central-South India, and subsequent Maratha resistance. Indapur is the
Jagir of Malojiraje and Shahajiraje Bhosale. The historical place where Chatrapati Shivaji Maharaj's
grandfather Shri Malojiraje was living & died in a war. This place is also famous for the Shri Shantinath
Digambar Jain Teerthkshetra. It is also the part of sugar belt and various industries as like paper mill, fruit
processing declares product factories. Similarly agro based industries and other industries are located
around Indapur town. On the basis of observations and field work it would be investigated that how far the
urban center of Indapur Tahsil has been baring developed.

Objectives
. To examine the existing landuse and plan for a proposed landuse of main urban centers of Indapur
tashil.

2. To appraise the infrastructural development in urban centers.
3. To assess the impact of urban centers on their peripheries.
Data Base and Research Methodology
Exhaustive literature survey of the topic of investigation is to been undertaken. Published Literature,
Census Reports have collected from various libraries, institutes; Government departments etc. Besides,
relevant literature is obtained through Internet. Visiting to the study area and its fringe areas in different
seasons, GPS surveys, Instrumental surveys, Photographs, Questioner survey efc. facilitated the
understanding of the complexity of a dynamic phenomenon such as urban sprawl, land use changes, urban
sprawl pattern.
The Study Region
Indapur tahsil is one of the administrative blocks in Pune district consisting of 142 villages and
three urban settlements. It lies entirely in Bhima-Nira basin. Geographically, this region extents from 17°
53" to 18° 15'north latitudes and 74° 35 to 75° 8'east longitudes and located at 527m elevation from mean
sea level. The region is drained by Bhima on north and east sides and the Nira River in south side. Indapur
tahsil lies in southeast of Pune district, it is surrounded by Baramati tahsil in west side, to the northwest
lies Daund tahsil, to the southwest lies Satara district and Solapur districts belong to east, south and north
side. The geographical area of study region is 1552.93Sgkm according to 2001 Census. The Bhima River
and its tributary Nira flow in study region .According to the 2011 Census, study region has 383183 persons
(93.34 percent rural and 6.65 percent urban population). The density of Pune district is 603 that may be
attributed to the rapid growth in the industrial and commercial sectors. Immigration due to job
opportunities and educational institutes has also resulted in the influx of a large amount of persons. The
urban agglomeration around the Pune city along with high level of urbanization is also an added reason for
the population growth of Pune city. According to the 2001 census, total urban population of the district is
42.01 lakh and the rural population is 30.32 lakh. Higher population density in the urban area, i.e. 6,700 as
against 202 in the rural area, is because of employment opportunities in the secondary and Tertiary sector,
which includes the manufacturing, processing, servicing and the construction sector. The urban to rural
population ratio in the district is highly imbalanced. Of the total population, urban population is 58%,
which is spread over on only 4 per cent geograppjgg'l",atéa.,Whereas, remaining 42% rural population is
spread over on 96 per cent geographical arealqﬁ;ﬁ?{@ gstri’c‘}f_?ll?b)q urban population density indicates the
N O\

degree of urbanization in the district. Y. ¢
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Cost Benefit Analysis of Sugarcane Production under Flood and Drip Method of Irrigation

Dr.Phalphale A. K.
Department of Geography,
Arts, Science and Commerce College, Indapur, Dist. -Pune, Maharashtra

Abstract

The Present Study deals with the cost and return of sugarcane production under drip and flood method of
irrigation in the Indapurtashil of Pune district. The primary data was collected for the year 2017- 2018 from the sample
respondents by conducting personal interview and pretested. 600 farmers were selected randomly from eight division of
the study area.On an average, farmers received yield of sugarcane36 to 41 tonnes per acreunder flood method and53 to 60
tonnes per acre in all divisions of the study area. The net return of cultivation of sugarcane was found averagely in range of
Rs. 7808 to Rs.21020 per acre under flood method andRs.40235 to Rs.50020 per acre under drip method. Profit margin is
the major concern of the study and found to be quite high on drip method than flood method.

Introduction

Man has developed various agriculture activities for his stable life. Agriculture is one of the most
important activitieswhich help the farmers for his socio - economic development. Agriculture activity provides
various employments in rural part of the country, not only foods and labour but also services, trade, industry,
transportation and market etc. Farmers take production of various crops on their physical, social and economic
condition. The production is variable and change according to region to region, therefore, the production of any
crop is necessary to check out benefit or profit analysis. .

Irrigation is basic need for crop growth. It helps in the development of agriculture as well as human life.
Canal, river, well, tube well and tanks are the main sources of irrigation, developed by man from last several
years. Sugarcane cultivation depends on farmer’s behaviour in various operations. There are traditional and drip
methods for sugarcane cultivation but farmers use traditional methods on large scale.

In last decade, input price of sugarcane in the study area has increased continuously. Sugarcane
growing farmers are facing various problems, such as rate given by sugar industry, increasing transportation
expenditure, diseases on sugarcane, water scarcity, irregular supply of electricity, increasing labour rate etc.
Today’s situation,especially in Maharashtra state and in study area, farmers are demanding to the Government
to increase the FRP of sugarcane. So we can say that there are some problems in sugarcane cultivation.
Therefore, it is necessary to study the economics of sugarcane production at micro level.

Study Area &
Indapurtahsil is situated in Pune district. The northern and eastern border is demarcated by BhimaRiver

in Pune and Solapur districts while southern boundary is confined by NiraRiver in Pune and Satara and Solapur
districts. The west boundary is confined by Baramati and north boundary is delimited by Daundtahsil of Pune
district. The region extends between 17° 537 10'18" 15" north latitudes and 74° 35’ to 75° 8’east longitudes. The

total geographical area of this tahsil is 1552.93 ‘s‘q’uar‘c 'kilgmctreshﬁxiihg 3, 83,183 population (2011). This
tahsil consists of 140 rural settlements and three urban settlements.
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The corona pandemic has made all the schools and colleges across the country to adapt online
teaching. The experience shows that not all students had a good interaction due to various reasons in online

1zaching mode.

Objectives:

I. To Study the challenges before HE in India.

2 To stwdy the challenges during Covid -19 in Higher education,
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ARTICLE INFO ABSTRACT

Keywords: In this work, we employed a simple and cost-effective chemical route to obtain a highly stable and efficient
Novel quaternary electrode quaternary mesoporous 3D nanoflower-like NiCuCoS; nanocomposite for supercapacitor applications. The
NlCuf102S4 NiCuCo,S4 composite exhibited a mixture of NiCosS4 and CuCoS4 phases, confirming the formation a quater-
Nanoflowers

nary NiCuCo»S; thin film. A surface morphological analysis revealed the unique nanoflower-like nanostructure of
the annealed composite. The electrochemical analysis of the NiCuCo,S4 electrode demonstrated a high specific
capacity (Cs) of 414 mAh g~! at a lower scan rate of 10 mV s~! and a superior cycling stability up to 3000 cycles.
A solid-state hybrid supercapacitor (SHS) was also constructed by the NiCuCo,S4 and AC powder as positive and
negative electrodes, respectively. The NiCuCo2S4//AC hybrid cell produced a high Cs, energy density, and power
density of 159 F g1, 35.19 Wh kg !, and 0.66 kW kg, respectively at a current density of 10 mA with good
cycling stability. The results demonstrated that the fabrication process is effective for the development of a novel
quaternary transition metal sulfide (TMS) electrode.

Transition metal sulfide (TMS)
Supercapacitive properties

structures are well-known to increase the charge transport, ion diffusion,
power density, and the cycling stability [1,7]. In addition to structural
design, the electrode composition also have a crucial role in the per-
formance of electroactive materials [8]. The electrochemical perfor-

1. Introduction

The expansion of a high-energy storage system has fascinated sig-
nificant consideration due to the rising demand for efficient renewable

energy sources. The capable energy storage systems such as super-
capacitors (Sc) offer a high power density, energy density, cycling sta-
bility, lower resistance, and greater safety compared to batteries [1,2].
Electrochemical supercapacitors store energy either through ion
adsorption (electrochemical double-layer capacitors, EDLCs) or fast,
reversible, multi-electron surface redox reactions (pseudocapacitors).
Highly reversible redox reactions are responsible for the high specific
capacitance of pseudocapacitor devices [3-5]. Physicochemical prop-
erties of the selected materials strongly affect the performance of
supercapacitor devices. For instance, the electrochemical performance
can degrade during the cycling due to change in the morphology of
selected materials. Therefore, it is important to improve the morpho-
logical stability of supercapacitive electrode materials to maximize their
cycle life [6]. Materials with hierarchical pores and tabular or layered
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mance can be tuned by optimizing the ratio of metal ions.

Several nanomaterials with desirable properties fabricated from
carbonaceous materials and metal oxides have been employed in
supercapacitor applications. In particular, metal chalcogenides exhibit
excellent physiochemical properties that are suitable for supercapacitor
applications. Ni, Co, and Cu-based materials have attracted significant
attention in various fields, the oxides and sulfides of these metals have
been proven to be useful for electrochemical energy storage applications
[9]. These metals are an important strategic resources which are mostly
suitable in electrochemical energy storage systems, catalysis, and other
fields due to their unusual structural, optical, and electronic properties
[10]. Ni, Co, and Cu-based battery materials in aqueous and alkaline
electrolytes have been reported to facilitate fast Faradaic reactions on or
near their surface, thus offering both high energy storage and power
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DIVERSITY OF PHYTOPLANKTONIC GROUPS IN THE RIVER KAL
e s  COASTOEINDIA.

‘ ABSTRACT ’ Present study was carried out in Kali River and in all 44 genera were recorded , out of which 30 belonged to
Bacillariophyceae , 6 each to Dinophyceae and Chlorophyceae and 1 each to Cyanophyceae and Rhodophyceae . In Kalj

River, primary peak was observed during post-monsoon and secondary during pre-monsoon . Annual percentage distribution data indicates that
Bacillariophyceae was dominant (79.30%) followed by Chlorophyceae (11.09%) Dinophyceae (9.16%) while Rhodophyceae and Cyanophyceae
were poor and noticed during certain period of present study. Positive correlation was observed between Cyanophyceae- pH , suspended load and
nitrite while temperature and silicate showed positive correlation with Bacillariophyceae . Chlorophyceae exhibited positive correlation with
dissolved Oxygen and phosphate . Negative correlation existed with air temperature and VEC with Dinophyceac members . Rhodophyceae
exhibited correlation with water temperature and silicate . Phytoplankton distribution and abundance was governed by hydrological factors like

Temperature, Salinity and nutrients .

( -

~ KEYWORDS : Phytoplankton, Hydrological

T

INTRODUCTION

Studies on phytoplankton of different riverine systems of west coast of
India have been carried out extensively projecting an ecology of
phytoplankton and their role as a fin-fish diet and as an indicator of
pollution and also the trophic status of water bodies (Qasim et.al.,
1972, Zingde et.al.,1990,Naik and Neelkantan 1990)

Kali river is one of the major riverine system of maritime district of
Uttar Kannada which originates in the western ghats at Kusavali
Village in Supa Taluka after meandering nearly 165 Km and discharge
the fresh water into the Arabian sea at Karwar, central west coast of
india. Since a limited work was carried out on these area with an earlier
works of Ramamurty (1965).Konnur (1981) and Naik And Neelkantan
(1990) who have studied the distribution of phytoplankton in the
Karwar Waters and in Kali river. No work has been carried out in the
upper reaches of the river and hence the present investigation was
carried out to study the variation in different groups of phytoplankton
of this kali riverine system along with the hydrographic parameters. An
attempt has also been made to correlate environmental variables and
biotic entities.

MATERIALSAND METHODS

Kali river (14° 50' 21” N and 74°09' 05 E), one of the five major
riverine systems of Uttara Kannada coast, located on the central West
Coast of India. Kali River being the northern most riverine system of
this coast is known for its fin-fish and Shell-fish fisheries. A monthly
collection of water samples along with the plankton samples were
made in this river from the fixed five study stations namely Kodibag
(st-1), Sunkeri (st-2),Kinnar (st-3), Halga(st-4) and Kadra (st-5) for a
period of 1 year(sept.2016-sept.2017).

The phytoplankton samples were collected from these study sites
using a conical net of bolting nylon cloth of 0.018 mm mesh width, and
mouth ring diameter of 35cms, with the help of an out trigger canoe.
The net was hauled for the duration of 10 min as surface haul and
volume of water filtered through it was determined by flowmeter
attached to it. The net was back washed between the two stations to
avoid clogging of meshes. The samples were preserved in 4%
neutralized formaldehyde for further analysis in the laboratory. After
diluting the sample to known volume, an aliquot of I ml subsample was
transferred to sedgewick's counting chamber and phytoplankton
identified and quantified, similarly triplicate subsamples were
analyzed and their mean was taken and multiplied to the total volume
of the sample. Total standing crop of phytoplankton was represented as
number of cells per lcubic meter of water and their percentage
composition is calculated. Hydrographic parameters such as -
temperature, salinity , dissolved oxygen , pH, suspended load, VEC,

phosphate- phosphorous .Nitrate-nitrogen, nitrite —nitrogen ,silicate-- 1{
silicon were also recorded at the of plankton collection. These” |

hydrographic parameters except water temperature were analyzed by, d C
+2.0 ml/m?. It is summarized from the results t

following the standard methods as suggested by strickland and parsons

(1975). Water temperature was recorded by using the ordinary
thermometer.

RESULTS AND DISCUSSION

Steep fall in temperature from pre-monsoon to south-west monsoon
was noticed while a gradual decreasing trend noticed from pre-
monsoon to post-monsoon during the present study. The impact of
south-west monsoon was severe which prevailed during June to
September was vigorous on salinity the Table. 1 and seasonal variation
in Table.2. A similar trend was noticed by Naik And Neelkantan
(1990). The salinity trends to decrease with increasing distance from
the river mouth to upper reaches of the river and this could be probably
due to run off the land, Rainfall during the monsoon season and
evaporation from the river itself. In addition to this flow of fresh water
from upper reaches through reservoirs and other tributaries of Kali
River could be the reason for the lowering of salt content. Temporal
variation of dissolved oxygen shows maximum during post monsoon (
7.58 mg/l) and minimum during june ( 3.76 mg/l) while spatial
variation showed a minimum value ( 4.35 mg/l) at station 2 , while a
maximum ( 6.34 mg/l) at station 5. The pH value fluctuated between
7.19-8.71 with slightly higher values during post and pre-monsoon.
According to Perkins (1976), the range of pH of estuarine waters at
normal and unpolluted conditions is 6.7-9.25. Maximum suspended
load was recorded during south-west monsoon period (0.0514 gm/l).
The influence of highly turbid fresh water and land run offresulting in a
higher suspending load as stated by Jerlov etal., ( 1978) the
concentration of suspended water vary from less than 0.1 mg/l in the
open oceans to many grams per liter in the estuarine and nearshore
waters. The present data coincides with the findings of the earlier
workers Naik and Neelkantan (1990) .

Temporal variation in VEC shows a high value of 2.85 during the
month of May and low value of 1.92 in July. Temporal variation of
phosphate shows a high value (3.076 pg at/l) during the post-monsoon
at station Halaga and low (0.445 pg at/l) during the pre-monsoon
season. Nitrate was found maximum during post-monsoon (16.66 ng
at/l) while minimum (3.19pg at/l) during the south west-monsoon.
Comparatively an intermediate value (11.05ug at/l) noticed during
pre-monsoon. A maximum concentration of this nutrient salt was
observed at Kodibag (11.88 pg at/l) and lower value (6.14 pg at/l) at
Hulga. Nitrite-N concentration was found maximum during the south-
west monsoon (0.441 pg at/l) while the lowest values recorded during
post-monsoon (0.063 g at/l) concentration of content varied between

A(21.74 pg at/l —43.26 pg at/l) with maximum during the pre-monsoon
“and-minimum ‘during post monsoon season. The present study was
" Aindértaken to evaluate an abundance and distribution of
“/ phytoplankton with. tespect to time and space. Totally 55 planktons

were identified and are categorized into 5 groups.

Cyanophyceae, Bacillariophyceae, DinophyceagsRhod
Chlorophyceae . The’biomass of phytoplankton Yasted e
t the
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ARTICLEINFO ABSTRACT

The great demand for efficient and low-cost materials for energy and environmental applications has been
inspiring researchers to develop novel and advanced materials. Recently, layered double hydroxides (LDHs) are
found to be admirable materials for various applications owing to their tunable elemental composition and
diverse nanostructures. The preparation of binder-free LDHs thin-film electrodes has attracted great attention in
the field of supercapacitors, electrocatalysts and sensors. The electrodeposition method exhibits the capability of
fabricating binder-free, uniform and well-oriented thin films with tunable elemental composition. In the present
review, we provide a detailed electrodeposition mechanism behind the formation of LDHs with nucleation and
growth processes. Also, we summarize the literature on electrodeposited LDHs based electrode materials for
energy and environmental applications. In energy storage applications, a loading amount of active materials on
the substrate is crucial to improve the areal and volumetric capacities. Therefore, the utilization of low-cost and

Keywords:

Electrodeposition

Layered double hydroxide (LDH)
Supercapacitors

Electrocatalyst

Sensors

scalable scaffold materials such as carbon nanofibers, graphene foam, etc. is highly recommended.

1. Introduction

Layered double hydroxides (LDHs), often called hydrotalcite-like
systems or anionic clays have attracted great attention owing to their
tunable chemical and metal-anion compositions. The general formula
for LDHs can be written as [M"j_M"; (OH)2J¥*[A™ y/n-yH20]¥"
(where M" and M™! represent the divalent and trivalent metal cations,
A" represents n-valent anions). Depending upon the nature of cations
and M"/M™ molar ratios, LDHs can be prepared with a wide range of
layered structures [1]. The tunability of the molar ratio of metal cations
and the nature of interlaying compensating anions lead to the formation
of different nanoarchitectures with versatile physical and chemical
properties, extending their applicability in diverse fields [2]. LDHs have
been reported for different energy and environmental applications such
as electrochemical energy storage, electrocatalyst, sensors, etc. These
applications demand well-oriented, uniform and high conducting thin
films [3,4]. Previously, LDHs have been prepared by different chemical
methods such as co-precipitation [5], hydrothermal [6], sol-gel [7] and
urea hydrolysis [8], either in thin film or powder form. These chemical
methods are time-consuming and complex. Also, the powdered mate-
rials need to be combined with binders and conducting additives to be
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applied for many energy and environment-related applications,
imposing additional inactive mass to the electrode [9]. In order to
overcome these disadvantages, a binder-free LDHs can be prepared
using electrodeposition method. The electrodeposition is rapid, facile,
and scalable method which deposits well oriented and high quality thin
film materials on the conducting support with enhanced conductivity
and electrochemically active sites [10]. Recently, variety of different
LDHs thin films have been prepared using electrodeposition method.
Fig. 1 shows the number of publications and number of citations
received by the research papers published in the field of electro-
deposited LDHs, indicating the influence of the field.

Recently, some review articles have been published in the field of
LDHs [1,11-13]. However, they mainly focus on general synthesis
methods and their different applications. To the best of our knowledge,
there is no review article published that emphasizes the detailed elec-
trodeposition mechanism behind the formation of LDHs and review of
electrodeposited LDHs for energy and environmental applications. It is
important to understand the detailed electrodeposition mechanism in
preparing LDHs for a variety of applications to fabricate efficient ma-
terials by overcoming present difficulties. Therefore, in this review, we
have discussed the fundamentals of electrodeposition methods with
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A CASE STUDY OF LIPID CONTENT IN THE BRAIN OF CIRRHINA MRIGALA
AND LABEO ROHITA FROM RAJARAM TANK NEAR SHIVAJI UNIVERSITY
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ABSTRACT Neutral lipids (NL) and phospholipids (PL) with their constituents were studxed in brain of Curhma
mrigala and Labeo rohita, by employing TLC and Bioassay technique . The to pid in the brain of

Labeo rohitais 24.14 mglipids /gm , increase to 127.9 mg lipids /gm in the brain of Cirrhina mrigala . T of cholesterol and
phosphotidylcholine in the same speciesis 5:1 and 4:1 respectively .

Neutral lipids consists of six components , triacylglycerol being main component Cholesterol (CHO) Dmcylglycerol (DG)

Cholesterol-ester (CE) , and Monoacylglycerol (MG) were moderate in concentration . Free fatly acids (FFA) was lowmquannty
Phospholipids exhibits seven constituents , Phosphatidylcholine (PCL) and
constituents , sphingomyelin (SPG), phosphatidyl - inositol (PI) and phosphatl
Lysopho sph dylchohne (LPC) were lowin quantity.

KEYWORDS : Neutral Lipid, Phospholipid, TLC technique, Bioassay technique.

INTRODUCTION METHODS
The brain is amongst the most complex and highly evolved Thin layer chromatographic technique for the analysis of
organ, involved with special function which has given man his lipids in fish brain was used. This gives a good separation of
unique place on the ladder of evolution. It is remarkable for its both neutral and phospholipid components for quantification
state of continuous activity as may be evidenced both by studies bioassay method isused.
experience as well as by electrophysiological monitoring.
Since it is an important organ of body it has been studied for Extraction of lipids
many aspects, including the biochemical information. The brain tissue were homogenized with 20 volumes of
chloroform methanol (2:1, v/v) at room temperature. The
From the critical review of literature on the lipids of fish brain, homogenates were allowed to stand for 4 to 6 hours at 4°C and
the following significant facts emerges especially in Cirrhina then filtered through the sinctered funnel into glass-stoppered
mrigala and Labeo rohita. The lipid contents in the various container. The precipitate was rehomogenised with 10ml of
organs like liver, testis , ovary and accessory reproductive chloroform methanol mixture (2:1, v/v) and then filtered
organs of fishes including mammals, seems to have received through the sinctered glass funnel. Both the filtrates were
greater attention from the workers in the fields. However, the pooled together and the resultant mixture was shaken well
mostimportant organ systems like brain are overlooked due to with 0.2 volume of glass distilled water. Extract were allowed
which there is a paucity in the information of brain lipids to partitioned into two distinct phases. The upper phase while
particularly in lower vertebrates. Some research workers generally contained the major part of the non-lipid
studied parameters like lipid peroxidation in vivo and in vitro contaminants were removed as completely as possible with a
studies. fine tipped pipette. The lower phase which mainly contained
lipid fraction was transferred quantitatively through sodium
From the above literature indicates very scanty information is sulphate to remove water completely from the lipid sample.
available on lipids of fish, especially in the above species. The more chloroform was added to remove any lipid fraction
Hence in the present case study the attempt was made to find from the sodium sulphate. Then it was transferred
out the content and composition of lipids in the brain of quantitatively into a glass stoppered container and
Cirrhina mrigala and Labeo rohita . A few research workers evaporated under vacuum at 40°C.The lipid sample was
have made their contribution in reporting the brain lipids in weighed accurately and preserved by desiccation under
some fishes. Pravdina and Chebotareva (1974) eel, Dasiatis vacuum at 20°C for further use.

Pastinaca, Kreps et.al. (1976), teleost and elasmobranch
fishes; Malkhede et.al. (1981), Clarias batrachus, Vadhva and The NL and PL were separated by thin layer chromatography
Mcahdi (1987) fish, Hollander (1970) goldfish and Ushkolova (TLC) using silica gel G (about 200 mesh containing CaSO4

and loanidis (1985) white fish. as a binder E Merck Germany), the TLC plates (20*20cm) were

prepared according to Wagner et. al. The known quantities of
MATERIALS AND METHODS sample dissolved in chloroform were applied with Hamilton's
For the present study two Vertebrates were selected, each one micro syringe (Number 8206.B) 2.5 to 3.0 cm from the bottom
representing a class of sub phylum vertebrata, While edge of the plates. For neutral lipids the plates were
selecting the animals, care was taken to see their evolutionary developed in Hexane (b.p.65° to 70°C): diethyl ether: acetic
states, they are as follows; acid (85:15:2,v/v) as recommended by Gloster and Flecter. The

phospholipids plates were developed in chloroform:
Two species of fishes Cirrhina mrigala and Labeo rohita were methari\ol' ammonia (115:45:5,v/v) as recommended by Barval

collected from Rankala tank in Kolhapur city (Maharashtrd, and chlra Tl'\e standards of neutral lipid and phospholipid
India). Fish species of each type were collected at a time and (Sigma, USA) ‘were co- chromatographed in each respective
brought to the laboratory, where they were kept in plastic =~ Tun and then plates were kept in lodine cha
containers for about six hours for acclimatization. The identification: °f individual spots of lipids
%ﬁ

/

average weight of fish was about 250gm. The fish werea\: &4
sacrificed to take out the brain for further studies. ! - —~Es’(lmatloxyof neutral lipid and phospho,
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Green synthesis of novel CuCo,04 nanocomposite for stable hybrid
supercapacitors by deep eutectic solvents
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ARTICLE INFO ABSTRACT

Currently, many transition metal oxides (TMOs) have been demonstrated as attractive nanomaterials for
application in supercapacitors for energy storage/conversion systems. Among TMOs, CuCo,04 has pre-
sented excellent electrochemical properties, including higher electrical behavior. Also, they are readily
accessible in earth, ecofriendly and cost effective compared to other nanocompunds. In this research,
we have for the first time synthesized CuCo,04 (CCO) nanomaterials using a deep eutectic solvents
(DES) method for supercapacitor (SC) applications. We systematically studied the effect of annealing tem-
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gﬁ’g’:"gds" perature of CCO on its structural, morphological, and electrical properties. The CCO was annealed at dif-
Thin %h‘;s ferent temperature of 150, 200, 250, and 300 °C for 3 h. CCO annealed at 250 °C exhibited the superior
Deep eutectic solvents performance compared to other as-synthesized and annealed samples. The optimized CCO electrode
Nanograin shows outstanding supercapacitive properties with specific capacity 421 mAh g 'at10mV s, excellent
Specific capacity GCD capability, and super cycling stability. This indicates that the DES-prepared CCO shows better elec-

trochemical performance due to highly porous nanostructure providing more active sites for easy trans-
formation of the ions.

Hybrid supercapacitor

© 2021 Elsevier B.V. All rights reserved.

trochemical properties, such as specific capacitance, conductivity,
cycling performance, and structural stability [10].

1. Introduction

Supercapacitors (SCs) are the core component in the develop-
ment of sustainable energy storage systems with high power den-
sity, high energy density, fast charge-discharge, long life, cycling
stability, and low cost [1-4]. SCs can be classified into two cate-
gories based on the charge storage mechanism: electrical double
layer capacitors (EDLCs), which consist of electrostatic charge
accumulation at the electrode/electrolyte interfaces, and pseudo-
capacitors, which comprise reversible Faradic reactions. Pseudoca-
pacitors deliver much higher specific capacitance and energy
density than the EDLC [5-7] Metal oxides of copper, nickel, cobalt,
and manganese have gained increasing attention in SCs research
because of their electrochemical properties [8,9]. Copper oxide
and cobalt oxide has many potential applications in various scien-
tific technologies. Among numerous metal oxides, binary transition
metal oxides (TMOs) of copper and cobalt showed excellent elec-
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.37

The earth abundant spinel type cobalt oxide and its derived
compounds offer a promising alternative cheap material for elec-
trochemical energy storage application because of its high theoret-
ical capacitance ~ 3600 F g~', electrochemical reversibility, and
stability. However, the electrochemical performance was slightly
lower than expected due to the internal low conductivity, mor-
phology, surface area, chemical composition, and crystallinity
[11,12]. Recently, many efforts have been devoted to overcoming
these obstacles by designing mixed-metal oxides, controlling mor-
phology, size, and structural properties. Previous reports found
that the introduction of Cu in the host cobalt oxide could be bene-
ficial towards improving conductivity and electrochemical proper-
ties. Therefore, copper cobalt-based oxides have been highlighted
because of their natural abundance, excellent stability, and low
cost. Furthermore, amalgamation of metal oxides is a promising
way to boost electrical conductivity, electro-chemical properties,
and structural stability.
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ARTICLE INFO ABSTRACT

Keywords:

Cubic spinel structure

Mixed transition metal oxides
NiMny04 (Nickel M 1ese Oxide)
Sol-gel method

Specific capacitance
Supercapacitors

NiMn,04 (NMO) powders have been prepared by facile sol-gel route, and the effect of annealing temperature
and the concentration of KOH electrolyte on its electrochemical performance has been investigated. The elec-
trochemical performance of the NMO electrodes is tested via a three electrode arrangement in KOH electrolyte.
The NMO electrode (NMO1) prepared from the powder synthesized at a temperature of 500 °C with an
approximate crystallite size of 10 nm exhibits maximum specific capacitance of 571 Fg~! at a scan rate of 5
mVs~!in1 MKOH electrolyte. The specific capacitance of the NMO1 electrode is found to be improved from 571
Fg~!in 1 M KOH to 762 Fg™! in 6 M KOH electrolyte. The improvement in the specific capacitance of the NMO1

working electrode in 6 M KOH electrolyte can be attributed to good electrochemical utilization and an effective

charge storage mechanism.

1. Introduction

Supercapacitors (SCs) have attracted much attention because of the
fast rechargeability, higher power density over the batteries, and more
energy storage ability as compared to conventional capacitors. The SCs
have enormous energy storage capacity besides possessing the combined
property of both conventional capacitor and battery {1]. Based on the
charge-storage mechanism, electrochemical SCs can be classified into
three categories: viz, pseudocapacitors, electrical double-layer capaci-
tors (EDLCs), and hybrid capacitors. The conducting polymers and
various metal oxides are utilized as the active electrode materials in
pseudocapacitors, whereas in EDLCs carbon-based materials such as
activated carbon, graphene, and carbon nanotubes are used as active
electrodes. One more type of SCs is a mixture of both pseudocapacitors
and EDLCs, known as a hybrid capacitor. To construct these types of SCs,
the active electrode materials are made by combining either two or three
distinct elements which give very large specific capacitance and

* Corresponding author.
E-mail address: avmoholkar@gmail.com (A.V. Moholkar).
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enhanced energy density than pseudocapacitors or EDLCs [2]. However,
all the above-mentioned SCs still suffer from some significant disad-
vantages such as poor cyclic life span of conductive polymers, the low
capacitance of carbon-based materials and high cost of typical transition
metal oxides like RuO; [3]. RuO; has been extensively investigated as a
promising material due to its high specific capacitance and excellent
cycling stability, but rareness and the high cost of ruthenium element
are putting significant barriers to its commercialization [4]. To over-
come these significant disadvantages, it is necessary to explore other
alternative materials for the fabrication of supercapacitors.

Mixed transition metal oxides (MTMOs) are preferred to fabricate
electrode materials for supercapacitor application over the single tran-
sition metal oxide component due to its enhanced chemical stability and
electrochemical properties {5]. Out of the different MTMOs, consider-
able attention has been centered towards the synthesis of cubic spinel
NiMnyO4 (NMO) as it offers high conductivity, outstanding electro-
chemical capacitance, high redox-active sites, and exceptional chemical
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Abstract:
Two geographically separated localities at Deogad (160 23' N ; 730 23' E ) and Achra ( 160 15'N; 780 26' E) in Sindhudurg

district of Maharashtra State ,India were selected on the basis of the differences in habitat , topography ,vegetation and local market
value to study the reproductive cycles of the oyster Saccostrea cucullata. The maximum sizes attained by S. cucullata in the
estuaries at Deogad and Achra were 44-45 mm shell length. However, comparatively larger sized oysters are found round the year
in the estuary at Deogad than at Achra.

The environmental parameters such as tidal heights, pH, temperature, dissolved oxygen and salinity existing on the oyster
beds in Deogad and Achra were recorded on every new-moon and full-moon days for a period of twelve months.

The microscopic details of the gonad tissue processed on every new moon (NM) and full moon (FM) days of each month
revealed following stages ; (i) Gametogenesis ; (ii) Maturing ; (iii) Mature; (iv) Partial spawning ; (v) Complete spawning ; (vi)
Recovery ;(vii) Neutral . The gonads of twenty oysters were staged for males and females separately on each NM and FM days and
percentage of the males and females in these different stages were calculated.

The study on reproductive cycle in male oysters of S. cucullata from Deogad showed that many oysters were in
gametogenesis stage in entire June and once again on November NM. Maturing stage was seen on March NM, May FM, July NM
and again on November FM and in entire December. Many oysters were in mature stage on March FM, April FM and July FM and
again on January NM. Most of oysters were under spent stage on March FM, in entire August and September, and on January FM.
Many oysters were under recovery stage on May NM and in entire October. Most of the samples collected in entire February and
on April NM showed prominent neutral stage. The female oysters showed that the gametogenesis was dominant on March NM, in
entire June and on November NM; maximum on NM of March and on November. The maturing stage was dominant in entire April
and May and on July NM and December NM. Oysters under spent condition were dominant on April NM and December FM, and
all the gametes were released in entire August, September and on October NM. The recovery stage was recorded in many oysters
on October FM and January FM, while the neutral stage was recorded in entire February.

The male oysters from Achra showed gametogenesis stage on March NM, April FM and June NM. The maturing stage
was seen in most oysters on April FM, June FM, July NM, September NM and FM. The mature stage was very conspicuous on
July FM and November NM. Most oysters were in the spent stage on May FM , August NM ,October NM and December FM.
Oysters under recovery stage were in high percentage on December NM , January NM and February FM. The neutral condition
was most prominent in many oysters on March NM and January FM. The female oysters at Achra showed that many oysters under
the gametogenesis appeared on April NM, June NM and December FM. The maturing condition in oysters was dominant on April
FM, June FM, August FM, entire September and on February NM. Many oysters in mature stage occurred on October NM and
November NM. The spent stage in oysters was dominant on December NM, In entire May and on July FM. The recovery stage
was recorded in December NM, while the neutral stage in oysters was dominant on January FM and March NM. These different
stages of the gonads have been correlated with the changes in environmental conditions over the oyster beds from the two localities.
The results are discussed in the light of possible impact of the environment on reproductive events.

Keywords: S. cucullata, Deogad, Achra, FM, NM, gametogenesis.

Introduction:
Along the west coast of India the backwaters and estuaries are very extensive and play an important role for food production. These
are widely scattered and have an area of 30.7 lakhs acres (Mitra, 1970) from which Maharashtra coast constitutes 3.0 lakhs acres

.39 ) K PRINCIPAL

ARTS a*"I=ENCE AND
COMRM:. - COLLORE
INDAPUR. 4. . wis DIST~ Ul

Volume-55, No.2 2021




Journal of the Maharaja Sayajirao University of Baroda
ISSN: 0025-0422

LIFE TABLE AND INTRINSIC RATE OF INCREASE IN LEPIDOPTERAN PEST
Hypsa producta

Vishnu Y. Kadam Department of Zoology, Bharati Vidyapeeth’s Matoshri Bayabai Shripatrao Kadam
Kanya Mahavidyalaya, Kadegaon Dist. Sangli-415304.

Rajendra V. Salunkhe* Department of Zoology, Arts, Science and Commerce College, Indapur, District
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Sanjay K. Gaikwad Department of Cell and Molecular Biology, Rajiv Gandhi Institute of IT and
Biotechnology, Bharati Vidyapeeth, Pune-411046, Maharashtra, India.

Sambhajirao H. Bhosale Department of Zoology, Shankarrao Mohite Mahavidyalaya, Akluj, Dist.
Solapur-413101, Maharashtra, India.

Abstract:
Hipsa producta is the Lepidopteran insect pest is forest pest which acts as defoliator of 4. excelsa. Therefore life table and intrinsic
rate increase have been studied. The first adult mortality was noted on 5% day. Average period of immature stages was 30 days.
Maximum mean progeny production per day, mx was 26 on the 3™ day. The immate capacity for increase was found to be 0.141
per female per day and population of H. producta multiplied 76.76 times in generation 'T' of 30.78 days.
Keywords: Alianthus excelsa, H. producta, life table, intrinsic rate of increase.

Introduction:
The estimate of rate of growth of the pest have tremendous importance in pest management. The estimates of the rate of growth of

the pests have tremandous importance in pest management (Howe, 1953). In a given environment an individual living animal
shows its own characteristics qualitatively and quantitatively at longevity and fecundity. The value of development, are determined
in part by the environment and in part by inherent characteristics of the living animal itself. According to Thompson (1924) the
inherent characteristics of the animals are collectively called the ‘innate capacity for increase”. He visualised the first mathematical
method for population dynamics. Later, Lotka (1925) derived the function for “the intrinsic rate of natural increase’ and then Birch
(1948) used the same for animal ecology and for the insect populations. In the present study the life tables were constructed
according to Birch (1948) as elaborated by Howe (1952) and Watson (1964) .

Review of literature indicates that life table studies have been attempted in different orders of insects by several workers,
noteworthy amongst them refers to Morris & Miller (1954) on Choristoneura fumiferana (Lepidoptera), Stark (1959) on Recurvaia
starki (Lepidoptera), Richards & Waloff (1961) on Phytodecta olivacea (Coleoptera), Le Roux et al.,(1963) on Spilonota ocellana
(Lepidoptera); Waloff (1968) on Sitona recansteinansis Herbst (Coleoptera) and on Arytacina cenistae (Homoptera), Mcleod
(1972) on Neodiprion swainei Midd. (Hymenoptera), Tamaki et al.,(1972) on Zebra caterpillar (Lepidoptera), Bains & Shukla
(1976) on Chilo partellus (Swinh.) (Lepidoptera), Bilapate & Pawar (1980) and Reddy & Bhattacharya (1988) on Helicoverpa
armigera.

Material and methods:
Intrinsic rates of increase-
Birch (1948) visualized the following equation to study intrinsic rate of natural increase.

e mil m=1

Where

‘e’ is the base of the natural logarithms,

‘x> the age ofthe individual in days,

Ix the number of individual alive at age, ‘x’ as a portion of one, and mythe number of female offsprings produced per
female in the age interval ‘x’.

The sum of the products 1x mx is the net reproductive rate,
‘R’ which is the rate of multiplication of the population in each generation measured in terms of females produced per generation.

]:. = lA'm,YX

[.m

X X

The approximate value of cohort generation time ‘Tc” was calculated as follows:
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HISTOPATHOLOGY OF PROSTATE GLAND IN TERRESTRIAL SLUG
Semperula Maculata AFTER ACUTE EXPOSURE OF ZINC CHLORIDE
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Abstract:

This study enlights on terrestrial molluscan slug, Semperula maculata, against acute exposure of Zinc chloride (ZnCly).
Histopathological changes were observed in the cellular arrangement of prostate gland. Prostate gland showed increased dilated
secretory cells and damaged connective tissues were observed in the sectional view. These alterations found directly proportional
to the time of exposure period. Evidence indicates that Zn degeneration and impact over the normal function and structure of
prostate gland.

Keywords: Semperula, maculate, Morus, indica, alcohol, prostate gland

Introduction:

Molluscan species can also represent hazards or pests for human activities. Snails and slugs can also be serious agriculture
pests, and accidental or deliberate introduction of some snail species into new environments has seriously damaged some
ecosystems (Kadam er al. 2021). Terrestrial gastropods are highly sensitive to toxic chemicals producing alterations at the cellular
level (Hernadi ez al. 1992). He also reported the mussel Elliptio complanata, exposure to Cu had a significant effect on the mean
percentage of destabilized lysosomes in different concentration. Now a day rapid industrial development in agricultural field leads
to organic and inorganic contamination from hazardous chemicals and heavy metals of aquatic and terrestrial ecosystems. These
form a major group of aquatic and terrestrial contaminants showing deleterious impact on terrestrial and aquatic media ( Sanchez,
2008; Davidson et al. 2011; pack er al. 2014). Heavy metals are enter in the environment through anthropogenic sources, such as
industrial effluent, traffic, smelting, combustion of fossil fuels, and certain agricultural practices (Uyear et al. (2009).

From above review it is clear that there is scanty information available on the effect of heavy metal on the reproductive organs
i.e. on the prostate gland. Thus, the present study designed to study the effect of zinc chloride on the prostate gland of terrestrial

slug.

Materials and Methods:
Experimental animals-

Adult herbivorous, hermaphrodite, terrestrial slugs S. maculata (Approximately of 67 cm length, 11.5 cm width and 34 g wt.)
were collected from natural habitats from the village Panmala at Bedug, Miraj, district Sangli, Maharashtra, India. Animals were
carried in aerated plastic bottles to the laboratory. Experimental animals were kept in open-air trough covered with aerated plastic
lead covering to provide proper ventilation. Experimental animals were allowed to feed on fresh leaves of mulberry plant (Morus
indica). All the animals were kept under controlled lab conditions of water, temperature, and fresh air for better acclimatization
(Kadam ef al. 2021).

Induction and tissue preparation-

Experimental animals, S. maculata, were acutely exposed to previously determined mean LC50 (377.7 ppm) concentration of
ZnCl, (Londhe, 2013).Control and experimental animal were dissected after 24, 48, 72, or 96 hr., respectively, for prostate gland
and fixed in Bouin’s solution (75 ml picric acid + 25 ml formalin + 5 ml acetic acid) for 6-7 hr. at room temperature followed by
washing with 70% ethanol for three days, dehydrated with ethanol-graded series, cleaned with xylene, and embedded in paraplast.
Tissue blocks were prepared and sectioned with a rotary microtome at 6 mm thickness and for histological study (Londhe, 2013).

Histological study-
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Abstract
The requirement of water is essential for
inhabitant and fora wide range of economic
ev;?nfomxal sector activities. India accounts for
a;:aut 11.5% of the world’s population and roughly
aé/ of the total available fresh water resources,
fv;:h increasing population and growing demand
from industrial and agricultural sectors the water
consumption is set to jump up tremendously in
the near future. Present study attempts to highlight
the requirement of water resources in the Indapur
tahsil Pune district of Maharashtra,

The proportion of water requirement is
in three different activities i.e. domestic purpose,
agriculture purpose and industrial purpose in
Indapur tahsil are also discussed in the paper. The
water requirement statistics has also been worked
out through secondary data and personal
interviews conducted during the field visits. For
this purpose a questionnaire was framed.
Questions are related to domestic, agriculture,
livestock and industrial water requirement has also
been incorporated accordingly. These data base
converted to Microsoft access format to suit to
the link up for processing through Arc View 9.3,
Surfer version 10, Global Mapper version 11, The
outcomes of these studies are briefly presented
in the paper. It has been observed that the

requirements of water resources are not uniform
over the study area. The total water requirement

for domestic, agricultural and Industrial purpose
claims o0 601.38MCM.

Key words: domestic, agriculture, industrial,
requirement of water,

Introduction

A given water requirement is the amount
of water which is necessary for the undisturbed
course of any natural or technological process. It
includes water consumption (consumed flow), i.
e. the difference between water withdrawal and
the net return flow that consists of consumptive
use and losses. The water loss represents that
part of the water requirement, water consumption,
water withdrawal or water resource which returns
into the hydrologic cycle in the form of seepage,
leakage, percolation, evaporation etc. losses may
be either ways. Water requirements and water
consumption in the course of agricultural and
industrial processes may be distinguished as

(a) Minimum,
(b) Optimum,
(¢) Non-Economic,

Minimum water requirement or minimum water
consumption during a specific production process
can be achieved under special conditions, e.g. in
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STUDY OF REPRODUCTIVE
BIOLOGY OF A MOTH EUTECTONA
MACHAERALIS WALKER

Vishnu Y. Kadam', Rajendra V. Salunkhe? and Sanjay K. Gaikwad®
1. Department of Zoology, BharatiVidyapeeth’s Matoshri Bayabai Shripatrao Kadam

Kanya Mahavidyalaya, Kadegaon Dist. Sangli-415304
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Pune-413106, Maharashtra, India. Author for correspondence

3. Department of Cell and Molecular Biology, Rajiv Gandhi Institute of IT and
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ABSTRACT:

Eutectonamachaeralis WalkerLepidopteran moth and is pest for 7. grands.
Biology of the Eutectonamachaeralis Walkerhave been studied. In ten individuals,
preoviposition period ranges from 2 to 3 days with an average of 2.6 + 0.52 days. and
post oviposition period ranged from 1.0 to 2.1 to 2 days with an average of 1.4 +
0.52 days.Average egg hatching percentage was 75 78.5 + 9.88. The developmental
period of larval instars ranged from 15 to 18 days with an average of 17.0 + 1.12 days.
Instars of Eutectonamachaeralis Walkershowed head capsule, body width and body
length.

KEY WORDS: Eutectonamachaeralis Walker, preoviposition, oviposition and
postoviposition.

INTRODUCTION:

Pachauri and Sridharan, 1998 reported that much damage is done to our
natural resources and wealth.Beeson (1913) reported that H. puera and several species
of Arctiids such as Aularchesmiliaris, Teratodesmonticollis Grey and
Spilosomaobliqua  defoliate teak forests. Garthwaite (1939) reported that
Calopeplaleayana was a serious defoliator of Gmelinaarborea in Assam, Bengal,
Mumbai and Chennai. Celosternascabrator was a most notorius pests of babul,
Acacia arabica and teak plantations (Beeson, 1941). Khan ef al,(1988) studied the
seasonal activity and abundance of H. purea, Euproctis sp. and E. machaeralis in
forest. listed various insect pests of teak, including lepidopterous such as S
Sensharma and Thakur (1988) malabaricusMoore, H. puera, and E. machaeralis.
Beeson (1941) studied the biology of teak skeletoniser, E. machaeralis. David
andKumarswami (1982) reported that female of E. machaeralis layé 250 to 500 eggs

on leaves and as many as 10-12 generations were completed in a year.

L PRINGIRALs)
ARTS SCIENCE AND

COMMERCE COLLEGE
INDAPUR 413108 DIST- PUNE

Volume XI Issue Il FEBRUARY 2022



© 2022 IJRAR January 2022, Volume 9, Issue 1 www.ijrar.org (E-ISSN 2348-1269, P- ISSN 2349-5138)

IJRAR.ORG E-ISSN: 2348-1269, P-ISSN: 2349-5138

INTERNATIONAL JOURNAL OF RESEARCH AND
ANALYTICAL REVIEWS (JRAR) | UJRAR.ORG
An International Open Access, Peer-reviewed, Refereed Journal
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ABSTRACT:
Warfarin is generally called as blood thinner that inhibits the clotting of blood by reducing the production of

factors by the liver that promotes clotting. It is anticoagulant drug due to this it helps to keep blood flowing
smoothly in our body. The liver is dependent on a good enough amount of vitamin K due to the production of
these factors by the liver. Warfarin is responsible for reducing the production of the factors. The aim of this
study was to determine the effect of prenatal warfarin exposure on cell viability and cell morphology in chick
embryonic neurons; specifically, to identify areas of the hindbrain that may be affected, to an extent
contributing to Dandy-Walker Syndrome (DWS). histological staining technique namely Haematoxylin and
Eosin (H&E) staining was used to evaluate chick embryonic neural tissue exposed to 4.865mM and 5.838mM
warfarin on day 5 (Carnegie stage 17) and day 7 (Carnegie stage 20) of development. For further analysis of
cell viability, primary chick embryonic Neuronal Cultures were prepared and increasing concentrations of
warfarin (1.625mM, 2.435mM, 3.25mM, 4.865mM, and 5.838mM) were added. The percentage of cell
viability was determined by the MTT assay method. We observed that warfarin indicated neurotoxicity at high
concentrations of exposure. Although cell death could be detected, the exact mechanism needs to be yet
investigated. Since the developing brain is so susceptlble to chemlcal toxicity, care must be taken whije
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ABSTRACT:

Results of a comprehensive hydrological sampling programme of the shelf waters off Karnataka coast
was conducted on the R.V.Gaveshani Cruise No. 208. Eight transects across the shelf, covering 25 stations
were studied. Depth of stations varied from 17 to 1650 m. Findings of study described the hydrographical
parameters as temperature, salinity, pH, dissolved oxygen, phosphate, nitrate, nitrite of surface and bottom
waters.

Results presented were on the basis of a sampling trip conducted during the end of Post-monsoon period,
thus providing information on the spatial pattern of various parameters. Information on temporal (seasonal)
variation is essential in order to define the hydrographic dynamics of shelf waters of the region over the
temporal sequence.

Key words: Temperature, salinity, pH, dissolved oxygen, phosphate, nitrate and nitrite.

INTRODUCTION:
Research vessel Gaveshani Cruise No.208 was carried to investigate the hydrography of the shelf waters

off Karanataka coast. With the existence of six major estuarine systems namely, Kali at northmost,
Gangavali, Aghanashini, Sharavati, Bhatkal, Koondapur and at southern Netravati (Fig. 1). Though the
influence of the these on the fairly high fish production of Karnataka is understood, a systematic study to
investigate the different abiotic and biotic factors was lacking long since. The present work is an effort to
fill the lacuna besides to obtain a baseline data exclusively for the shelf and deep waters of Karnataka coast
(from Netravati to Karwar). Environmental factors play a vital role in the productivity of the sea. Prevalence
of the favourable hydrographical conditions is a prerequisite for optimum primary and secondary
productions on which depends the fish production. The role of nutrients in limiting the distribution and
abundance of plankton on which the fish thrive is also well understood. Since the coastal waters of North
Kanara support an important fishery for the Indian mackerel. Earlier investigation at Karwar [1][2][4] and
Mangalore [13] have contributed to our knowledge of the hydrological conditions of Karnataka coast.
According to Shenoi e al. [11] the surface hydrography during March—April was dominated by the
intrusion of low-salinity waters from the south; during May-June, the low-salinity waters were beginning to
be replaced by the high salinity waters from the north.

/g (J;«“" 511[5\

/aSY
/& / : \{(\
\\g) P
ARTS 50 INCE /-

=\ 46 ,g*,‘ COMMERTE COLLEGE

IJRART1CRP011 | International Journal of Rese? ch and Analyf)(l Reviews (IJ
R\ \)”




© 2022 IJRAR January 2022, Volume 9, Issue 1 www.ijrar.org (E-ISSN 2348-1269, P- ISSN 2349-5138)

IJRAR.ORG __E-ISSN: 2348-1269, P-ISSN: 2349-5138

INTERNATIONAL JOURNAL OF RESEARCH AND

ANALYTICAL REVIEWS (IJRAR) | JRAR.ORG
An International Open Access, Peer-reviewed, Refereed Journal

DISSOLUTION AND REFORMATION OF
CRYSTALLINE STYLEOF THE
EDIBLEOYSTERSACCOSTREACUCULLATAFRO
M SINDHUDURGDISTRICT, MAHARASHTRA
STATE

'Rajendra V. Salunkhe*, >Sanjay K. Gaikwad and *Vishnu Y. Kadam
'Department of Zoology, Arts, Science and Commerce College, Indapur, District Pune, Maharashtra state,
India.
*Department of Cell and Molecular Biology, Rajiv Gandhi Institute of IT and Biotechnology, Bharati
Vidyapeeth, Pune-411046.
*Department of Zoology, Bharati Vidyapeeth’s Matoshri Bayabai Shripatrao Kadam Kanya Mahavidyalaya,
Kadegaon Dist. Sangli-415304.

ABSTRACT:

Two geographically separated estuarine localities at Deogad (16° 23' N; 73°23' E ) and Achra ( 16° 15' N;
78° 26' E) in Sindhudurg district of Maharashtra State,India were selected on the basis of the differences in
habitat, topography,vegetation and local market value to study the dissolution and reformation of the crystalline
style of the oyster Saccostrea cucullata. The maximum sizes observed by S. cucullata in the estuaries at
Deogad and Achra were 44-45 mm shell length. Comparatively large sized oysters are found round the year in
the estuary at Deogad than at Achra.

The environmental parameters such as pH, temperature, dissolved oxygen and salinity existing on the oyster
beds in Deogad and Achra were recorded at the time of the experiment. The oyster beds in Deogad gets
exposed to atmospheric air for comparatively a long time than those at Achra and with the commencement of
high tide oyster bed at Achra gets reimmersed to the sea water earlier than the bed at Deogad. The time required
for dissolution of crystalline style from the oysters of estuary at Achra is less than those from the estuary at
Deogad. Further, time required for the reformation of style after immersion in sea water was less in the oysters
from the estuary atAchra than at Deogad.

Key words:S. cucullata, Deogad, Achra, estuary,oyster, dissolution and reformation.

INTRODUCTION:

[15] Along the west coast of India the backwaters and estuaries are very extensive and play an important role
for food production. These are widely scattered, have an area of 30.7 lakhs acres from which Maharashtra coast
constitutes 3.0 lakhs acres combining together 2.0 lakh acres for brackish water and one lakhs acre for estuaries.
[9] The backwater and estuaries are very productive along the coast and are being used for various purposes.
They are the breeding grounds of various species of marine and estuarine fauna.

Two geographically separated localities at Deogad (16°23' N; 73°23' E) and Achra (16° 15' N; 78°26' E) in
Sindhudurg district of Maharashtra State were selected on thé basis of the differences in habitat, topo
vegetation and local market value to study the di\:sso/lﬁﬁ(?n and‘\re;‘fdijrpation of the crystalline sm
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ABSTRACT:

Gerontology is the study of the social, cultural, psychological, cognitive, and biological aspects of ageing. Due
to the advancements in technology the studies concerning ageing has grown impressively. One of the most
important fields of study under ageing is frailty, which is the main highlight of this article. Frailty is a dynamic
syndrome which affects an individual not just physically but also mentally, socially and psychologically. Each
of the mentioned domains has copious factors which lead to frailty. Finding out these factors in an individual
can be helpful as it will aid in recognizing the correct interventions with the help of which frailty can be
somewhat reversed and prevented. According to the several amount of research it has been found that the onset
of frailty is not just because of ageing but also due to several environmental factors, chronic diseases and
genetics, which further tells us that frailty is not just common to old adults but can be developed at a younger
age as well. Some well-known models for instance, Phenotype and Cumulative deficit model and various other
assessment tools have been developed in order to identify frailty in old individuals. Frailty also had a major
impact on Covid-19 patients. Frail individuals were more severely harmed by the Corona Virus, similar rise in
Cluster of Differentiation molecules can be observed in both frail and Covid-19 patients. Also, several

biomarkers have been recognized that occur in an increased level in majority of frail individuals. According to a

study it was found that not all old adults who are__fffcljil will f&é@fy\themselves as frail, and for
A\ B\
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Discovery of oxazole-dehydrozingerone based hybrid molecules as

potential anti-tubercular agents and their docking for Mth DNA gyrase
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ARTICLE INFO ABSTRACT

Keywords:
Microwave-assisted
Anti-TB activity
MTB H37Rv

The oxazole-dehydrozingerone hybrid molecules (4a-j) and oxazole-dehydrozingerone-thiophene derivatives
(6a-€) were synthesized via cyclisation, coupling and aldol condensation reactions. Final compounds were
characterized by FTIR, 'H and 1°C NMR spectroscopy. Synthesized compounds were screened against Myco-
bacterium tuberculosis H37Rv, MDR, and XDR strains. Compound 4f showed potential activity of 6.25 pg/mL

against H37Rv, while compound 4c exhibited potential activity of 12.5 pg/mL. For the XDR strain, structure 4a,
4b demonstrated moderate efficiency of 12.5 pg/mL. All of the synthesized molecules were tested in comparison
with a standard drug. Computational docking studies were performed for the active compound 4f against the
enzyme Mtb DNA Gyrase. The outcomes of the presented research will broadly help to the researchers working on
developing antituberculosis drugs.

1. Introduction

Tuberculosis is an air-born contagious disease caused by mycobac-
terium tuberculosis (Mtb) {1,2]. In 2012, World Health Organization
(WHO) reported 8.6 million infections, and among them, 1.3 million
people died because of infectious diseases, and in 2016, 490,000 new
cases of multidrug resistance were widely estimated [3]. There is a
growing resistance to existing drugs resulting from deadly diseases that
become more deadly and difficult to treat. MDR and extensive drug
resistance (XDR) Mtb are diseases caused by bacteria that don’t respond
to first-line antitubercular drugs {4}. Existing treatment consists of
various drugs that need to be taken for more than a year, resulting in
numerous side effects and a substantial economic burden. In developing
countries, pollution is the primary reason as Mtb can increase through
the air. In recent years the death rate was declined, but it is still a sig-
nificant cause of death after AIDS {5}. The drugs used for the treatment
are streptomycin, Isoniazid, Ethambutol, Rifampicin, Ethionamide,
Cycloserine, and Kanamycin. Most of these drugs have been discovered
and used for the last 70 years [ 1}. Hence, there is an alarming concern
about the drug-resistant strains of Mtb [6-]. A constant research is
underway for understanding the reasons behind the evolution and

* Corresponding author.
E-mail address: karpoormath@ukzn.acza (R, Karpoormath).

hittps://doi.org/10.1016 4 .rechem. 2022.100374
Received 3 March 2022; Accepted 17 May 2022
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2211-7156/© 2022 The Author(s). Published by Elsevier B.V. This is an open access article under the CG BY-NC-ND license (http://creativecommopshor

ne-nd/4.0/).

existence of resistant strains of Mtb [10]. Synthesis and high-throughput
screenings of different derivatives with a broad spectrum of novel and
known scaffolds were carried out to obtain lead derivatives as anti-TB
{11-18]. The drug discovery and role of heterocyclic nuclei well
known since the early 18th century [14]. The heterocyclic compounds
are five or six-member rings bearing heteroatoms like nitrogen (N),
oxygen (0O), or sulfur (S). They play an essential role in all living cells’
biochemical processes and find in natural and synthetic forms [15,16].

The fused heterocycles, such as oxazole and oxazoline, were
commonly disturbed in nature and attracted considerable interest
because of their various medicinal activities [17]. They were initially
isolated from a marine source [18]. These hetero cores contains nitrogen
and oxygen atoms in an aromatic five-membered ring that can bind with
different receptors and enzymes in the biological system through non
-covalent interactions [19]. Several advantages of the oxazole ring in
medicinal chemistry are that it has weak interactions with H-bond,
ion-dipole, z-7stacking, and a weak hydrophobic character. These
nuclei found their applications in medicinal and agrochemical chemistry
{20]. The natural and synthetic 1,3-oxazole nuclei exerts diverse range
of biological activities like anti-mycobacterial {21}, anti-tubercular {22+
24}, anti-bacterial {25], glycomimetic inhibitors {26}, antiviral [27],
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Abstract

¢ Indapur Tahsil

Une

Water budg
influencing
components — how much water is being
commonly provides the info of quantity ar
Within the various reservoirs of the hyd
reservoirs of surface and underground
waler is required for use. Water budge
of a hydrologic system. Inputs are 1
and inflow from surface water an
system; these include evapolranspiration, the
water and groundwater. General hydrologica,
estimated. The average surface w
of variations in terms of vo
the problem of water sca
paper caleulates the water budge

presented in this paper, It has be
study area.
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Introduction
A water budget is a basic tool
the natural environment. Wate
important influencing conditions such as other

lume of runoff by

that can be used

water budget process can €ncompass various
complex if there are concerns about how much
provides the info of quantity and place of it. Wat
various reservoirs of the hydrologic cycle and th
need to consider this information on a variely o
maximum water holding capacity of soils, rainfall
elements of water balance. The distribution
Therefore rainfall, potential evapotranspiration, aridity,
controlling factors of agriculture (Saikia 1994), In the
estimate the availability of rainwater resour
the study area discussed earlier indicates tha
of four months from June to September,
Objectives

1. To identify inputs and outputs of a hydrologic system
2. To identify place and quantity of water.
3. To calculate the runoff of the study area,
4.To make favourable su
Study area

Indapur tabsil is one of the tahsils in the Pune
urban centre in the study area. There are eigh
42" to 18° 19" 58" North latitudes and 74°
drained by the river Bhima on north and e
geographical area of the tahsil is 1575,
compress about 586.8 km” and Bhima i
Bhima River at famous tourist place i.e
origin. The slope of region is towards
black and deep black soils occupying 3
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east. There are (
0,40 and 30 perc

els provide a foundation for evaluating its use in relationship to othey in
conditions such as other ecological systems and features, as we

used by agriculture, industry and residents ete, A wae
id place of it. Water budget studies consider the volumeg
rologic cycle and the flow paths from recharge
water are about 1542.695 MCM; Out of this only 60].3
Is are developed by measuring or estimating the inputs an
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d groundwater. Outpuls are
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[ equation to con

ater village wise runoff of the

different villages. The entire
reity throughout the year, Observing

t of the Indapur tahsil. The outcomes of these studies
en observed that the water resources are

Precipitation, evapotranspiration, runoff, surface water, groundwater water balance, waer

r budgets provide a foundation

ponents — how much water is being u
levels of assessment w

¢ flow paths from recharge to discharge. Water

f spatial and temporal scales (Hazel Breton 201
and potentiaf eva

of these elements deci

ce in the study arca,
t about 90 percent r
There is a great variatio

ggestions to low runoff and sufficient water available,
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ver catchment ¢

ent respectively.
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humidity and soi
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present study water balance technique is used to

The nature and distribution of rainfall of
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FATTY ACIDS COMPOSITION OF HYPORHAMPHUS LIMBATUS (VALENCIENNES, 1847)
FROM UJANI RESERVOIR OF MAHARASHTRA, INDIA.
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ABSTRACT

Present study was undertaken to generate information on nutrient
profile of Hyporhamphus limbatus (Valenciennes, 1847). On an average, the
contents of saturated, mono-unsaturated and poly-unsaturated fatty acids (
SFA, MUFA and PUFA ) were 123.21, 121.77 and is 290.77 mg/100gm dry

tissue respectively.

Key words : Fish, Hyporhamphus limbatus, nutritional value, fatty acids, SFA

MUFA, PUFA

Introduction:

For centuries, fish has been
recognized as an excellent human food
source, and it is preferred as a perfect diet not
only because of its excellent taste and high
digestibility, but also because it contains
higher proportions of unsaturated fatty acids,
essential amino acids, and minerals for the
formation of functional and structural proteins
(Kumar 1992). Fishes contain higher
proportion of polyunsaturated fatty acids
(PUFASs), which are supposed to be better for
human health. Fish flesh contains greater
concentration of n-3 PUFAS, than that found in
beef and chicken. The Beloniformes fishes are
abundant in rivers. Present study was
undertaken to collect information on nutrient
profile of Hyporhamphus Ilimbatus
(Valenciennes, 1847) from Ujani reservoir of
Maharashtra, India.

Material and Method:

Fresh H. limbatus were collected from
Ujani reservoir in and around Indapur, Pune,
India and immediately brought to the
laboratory. The visceral organs were removed
and the fishes were sun dried and descaled.
Sun dried samples were crushed with the help
of a mixer grinder and stored in air tight
container.

Lipids were extracted from dry fish
samples following Folch et al. (1957). Dried
lipid samples were weighed, dissolved in
chloroform, and stored in graduated test tubes
at 4°C. Fatty acid methyl esters (FAME) were
prepared from the extracted fat as described
by Metcalfe etal. (1966).

Fatty acid composition of the samples
was determined by employing Gas
Chromatography-lon Trap Mass Spectrometry
(GC/IT-MS), Thermo Scientific ITQ 900. The

fatty acid methyl esters ( FAME ) were was
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Covid-19: Viral Infection, Prevalence and Consequences, Years
2020 Prof. Or. Digambar Birada

Head of Department, Department of Political Science, Arts, Science and Commerce, College, Indapur
Introduction

Today, the entire world, i.e. more than 188 countries, is affected by the global epidemic

of Corona, i.e. covid-19, The spread of the Corona virus started in China from 17
November 2020, only then dig the world become aware of this terrible virus infection, so in

medically, Analysis in doing

" interdisciplinary relevance :

will be of great use to the scholars of health, economics, geography, numerology,
psychology, sociology, international relations and politics, i.e. political science,
etc. of research and development in the subject National status:-

This research Paper studies the impact of the global pandemic covid-19. How
this global pandemic affects various activities as well ag economically and culturally
and how it has affected the development of the country. Globally, nationally, locally,
we learn that this disease shows a new path. Also the world administration unsco and who

administration should take what precautions and who should take steps from which
point of view and the World Health Committee WHO will be used to take preventive

research has been done by Anupana to take care from the health point of view
regarding the relationship with

the Y nation state. study:
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Abstract: Coronavirus disease 2019 (COVID-19) is now being investigated for its distinctive patterns
in the course of disease development which can be indicated with miscellaneous immune responses
in infected individuals. Besides this series of investigations on the pathophysiology of severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2), significant fundamental immunological and phys-
iological processes are indispensable to address clinical markers of COVID-19 disease and essential to
identify or design effective therapeutics. Recent developments in the literature suggest that deficiency
of type Iinterferon (IFN) in serum samples can be used to represent a severe progression of COVID-19
disease and can be used as the basis to develop combined immunotherapeutic strategies. Precise
control over inflammatory response is a significant aspect of targeting viral infections. This account
presents a brief review of the pathophysiological characteristics of the SARS-CoV-2 virus and the
understanding of the immune status of infected patients. We further discuss the immune system'’s
interaction with the SARS-CoV-2 virus and their subsequent involvement of dysfunctional immune
responses during the progression of the disease. Finally, we highlight some of the implications of
the different approaches applicable in developing promising therapeutic interventions that redirect
immunoregulation and viral infection.

Keywords: coronavirus; SARS-CoV-2; immune response; therapeutic interventions; immunopathogenesis

1. Introduction

In consideration of public health emergency and global reach, on 11 March 2020,
the World Health Organization (WHO) specified coronavirus disease 2019 (COVID-19) as
a global pandemic outbreak of international public health concern [1]. A novel, highly
transmissible enveloped RNA betacoronavirus unexpectedly emerged in December 2019
in Wuhan, China, and then was formally named as severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2. The most common clinical symptoms and manifestations
of SARS-CoV-2 infection are pneumonia-like, including fever, hypoxia, dyspnea (labored
breathing), headache, myalgia, c;ggg,__a.gg\ig some cases, intestinal symptoms [2,3]. COVID-
19 is now characterized as a rgil é@@ei‘eggg@giratory disease, and its clinical presentatjo
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Abstract: In the present report, we synthesized highly porous 1D nanobelt-like cobalt phosphate
(CopP>07) materials using a hydrothermal method for supercapacitor (SC) applications. The physico-
chemical and electrochemical properties of the synthesized 1D nanobelt-like Co,P, 07 were investi-
gated using X-ray diffraction (XRD), X-ray photoelectron (XPS) spectroscopy, and scanning electron
microscopy (SEM). The surface morphology results indicated that the deposition temperatures af-
fected the growth of the 1D nanobelts. The SEM revealed a significant change in morphological results
of Co,P,0;7 material prepared at 150 °C deposition temperature. The 1D Co,P,0; nanobelt-like
nanostructures provided higher electrochemical properties, because the resulting empty space pro-
motes faster ion transfer and improves cycling stability. Moreover, the electrochemical performance
indicates that the 1D nanobelt-like Co,P,0; electrode deposited at 150 °C deposition temperature
shows the maximum specific capacitance (Cs). The Co,P,0; electrode prepared at a deposition
temperature 150 °C provided maximum Cs of 1766 F g~! at a lower scan rate of 5mV s~ !ina 1 M
KOH electrolyte. In addition, an asymmetric hybrid Co,P,0;//AC supercapacitor device exhibited
the highest Cs of 266 F g1, with an excellent energy density of 83.16 Wh kg !, and a power density
of 9.35 kW kg~1. Additionally, cycling stability results indicate that the 1D nanobelt-like Co,P,0;
material is a better option for the electrochemical energy storage application.

Keywords: CoyP,0y; hydrothermal method; 1D nanobelt; hybrid asymmetric supercapacitor

1. Introduction

The energy demand for industrial applications has risen steadily over the past decade [1,2],
leading to the increasing exploitation of several energy sources, including solar energy, biofuels,
coal, wind energy, and biomass [3,4]. However, there remain several bottlenecks in the energy
industry, including limitations in the conversion and storage capacity of power plants and the
transport of electricity from generation sites [2,5]. Supercapacitors (SCs) have become a vital
element of the portable electronics industry to overcome these issues. Though SCs are superior
to traditional batteries and capacitors in terms of their higher specific capacitance and energy
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ARTICLE INFO ABSTRACT

Keywords: In the present investigation, a new nanocomposite (PGZ) viz. PEDOT (poly(3,4-ethylenedioxythiophene)/
Corrosion Graphene oxide (GO)/Zirconia (ZrO,) has been developed via in-situ chemical oxidative polymerization
Impe‘jla“.ce method. Its electrochemical response as a preventive coating for inflating the corrosion resistance of industrial
Polarization alloys i.e. copper (Cu) and aluminum (Al) exposed to neutral chloride (3.5% NaCl) environment at room
g:;}?egne temperature has been analyzed using various electrochemical techniques. Both the substrates along with
PEDOT the nanocomposite material (PGZ) have been characterized by various surface analysis studies viz. FE-SEM,

XRD, TGA, TEM, EDAX and FT-IR studies. The SEM studies showed the compact formation of coating on
the substrate. Other characterization studies well established the formation of PGZ nanocomposite. The
experimental electrochemical investigations on coated substrates demonstrated a significant reduction in the

corrosion current density (j

.orr) @nd a fascinating increase in the charge transfer resistance (R,) values in

comparison to the bare metal specimens.

1. Introduction

Corrosion of industrial alloys specifically copper (Cu) and aluminum
(AD) is a subject of huge concern for various industries. Their gradual
depletion after coming in contact with the aggressive environment,
during various industrial processes results in enormous economic loss
of both direct and indirect type (Liu et al., 2015; Lokesh et al., 2012;
Rickerby and Steinke, 2002; Liu et al., 2016; Kinsella et al., 2003;
Lamaka et al., 2007; Zhao et al,, 2001). The extensive use of aggres-
sive electrolytes in these industrial processes triggers the destructive
electrochemical corrosion reactions on the surface of these important
metals (Steppan et al., 1987; Fenelon and Breslin, 2002; Cascalheira
et al., 2003; Brusic et al., 1997; Beccaria and Chiaruttini, 1999). Several
strategies including the use of cathodic/anodic protection (Kear et al.,
2005; Li et al, 2018; Simbes et al,, 2007; Cecchetto et al,, 2007),
inhibitors (Fatch ct al,, 2017; XNhanari and Findgar, 2016), paints,
coatings (Kowalczyk and Luczka, 2015; Stankiewicz et al., 2013) etc.
have been adopted to minimize this destructive force of corrosion,
Among all these methods the most convenient and promising way
to combat corrosion is the use of barrier coatings. Chromate-based
anti-corrosion coatings are proven to be very effective but their toxic
nature is a huge drawback for the concerned industries (Kendig et al.,
1993; Bastos et al,, 2005; Shi and Dalal, 1994). The organic/inorganic

* Corresponding authors.

nanocomposite coatings comprising of sustainable components are the
ideal substitute for these chromate based coating materials, which
provides significant corrosion deterrence for a prolonged period of
time (Nguven-Tri et al., 2018).

Several researchers have reported the use of polymeric nanoma-
terials as anti-corrosion coating, R. Hasanov et al. (Hasanov and Bil-
gic, 2009) explored the use of monolayer and bilayer polymer coat-
ings, including polypyrrole (PPY) and polyaniline (PANI), on steel
electrodes for corrosion protection. The coatings were deposited via
electro-polymerization in oxalic acid solution, and their effectiveness
in inhibiting corrosion was evaluated in 1 M H,S0, solution. The study
found that the bilayer coatings showed better corrosion inhibition than
the monolayer coatings, with PPY/PANI offering the highest level of
protection. The coatings were characterized by FTIR spectroscopy and
SEM. C.K. Tan et al. (Tan and Blackwood, 2003) investigated the effec-
tiveness of multilayered coatings consisting of polyaniline (PANI) and
polypyrrole (Ppy) in providing a barrier against corrosion in chloride
environments. The coatings were galvanostatically deposited on carbon
steel and stainless steel, and their performance was evaluated using
potentiodynamic polarization. The results showed that the multilayered
coatings were significantly better at protecting against pitting corrosion
than single Pani coatings on stainless steel, with films consisting of
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Abstract

Recent invitation by G7 countries to India to attend G7 summit highlights strengthening ties
between the developed nations (G7 countries) and the fastest emerging economy in the world
(India). In the era of globalization, strengthening relationship between two or more economies
results not only economic growth but also economic development. However, there are various
factors that play a vital role in the strengthening of such relations such as cultural barrier, economic
freedom, democracy, etc. One of such important factor is inflation. Some researchers have
concluded that inflation is detriment to the nation’s growth while some highlights the importance
of inflation in the economy. Hence, it is still unclear about the impact of the inflation on the
economy (whether it is developed or developing economies). The paper attempts to study the
impact of inflation on FDI inflows in G7 Countries (developed economies) and India (emerging
economy) by adopting Correlation technique for the period of 20 years from 2000-2020, the data
of which has been gathered from the authorized source such as World Bank. The findings indicate
that inflation has positive impact on FDI inflow in G7 countries and India. The finding is important
for policy making as well private individuals or company/institutions who are interested in
investment or establishing the business in G7 countries and /or India.

Introduction

According to UNCTAD, FDI is defined as an investment done by individuals or enterprises in a
country other than one’s own and having long-term commitment or interests. For long lasting
interests, the investor must possess at least 10% of the voting power in the business established in
foreign country. Equity capitals, reinvested earnings and intra-company loans are the 3 main
components of FDI. When an investor purchases the share of foreign firm or enterprises, then it
is known as equity capitals. When the dividends are not shared among the investors and the profits
are reinvested in the business, then it is known as reinvested earnings. When there is short term
and long term borrowings and fundings between an investors and its affiliate enterprises, then it is
called as intra-company loans. Besides this, there are 3 types of FDI, namely, Horizontal FDI ,
where an investor invest in the product which are similar or belong to the same industry; Vertical
FDI, where investors invest in the supply chain of the same industry, and Conglomerate FDI, where
investors invest their money in different industry.
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Abstract

The Indian Banks are the backbone of Indian financial sector and Indian economy. Now a day in
Indian economic scenario, the Indian financial system is in a process of rapid transformation. The
shift from the formal banking to E-Banking has been a remarkable ‘leap change’ in Indian banking
history. E-banking has experienced strong and sustained growth. E-Banking, also known as net
banking, online banking or internet banking, is the facility provided by banks and financial
institutions which allows customers to use banking services via internet. There are scores of
services like online money transfer, account opening, bill payment, tracking account activity, etc.,
which are made available to customers with the help of e-banking. This research paper shows the
relationship between e-banking and economic development in India and helps to know the present
economic scenario of e-banking. It highlights the role of e-banking in ensuring a speedy Indian
economic recovery.

Keywords: E-banking, economic development, present economic scenario.

Introduction

India has arisen as the quickest developing significant economy on the planet and is relied upon to
be One of the best three financial powers of the world throughout the following 10-15 years, upheld
by its Solid majority rules government and associations. The public authority of India has thought
of Digital India drives, which centers around three center parts: production of advanced
framework, conveying administrations carefully and to build the advanced literacy. Banking
through electronic channels has acquired expanding prevalence as of late. The improvement and
the expanding progress experienced in the Information and Communication Innovation combined
with the development of the worldwide economy prepared for the change of the Indian financial
framework's job from customary exchange financing to activating and directing monetary assets
all the more really in practically all features of life.

Objectives of the study

1. To examine the role of e-banking in economic development of India.

2. To highlight the role of e-banking in ensuring a speedy economic recovery of India.
3. To examine the need for e-banking among the Indian populace.

Methodology of the study
The study is mainly descriptive in nature. The data for the purpose of the study has been collected
through secondary sources, which mainly include websites, various articles and journals.
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Abstract: Soil salinity is a global problem. Soil salinization badly affects agricultural lands. Itis negatively
affecting plant growth, crop yields due to over-irrigation, monoculture of sugarcane, using polluted water of
the river leading the further land degradation. It is also a major concern in the lower Mula-Mutha River basin in
western Maharashtra, where the climateis arid and semi-arid. The objectives of this study were to estimate the
salt affected area and delineate mapping variations in the study area using RS data. Traditional soil salinity
assessments have been done by collecting soil samples and laboratory analyzing of collected samples for
determining soil pH and electroconductivity (EC). Geographical Informatics Systems (GIS) and Remote
Sensing (RS) technologies are used to provide more efficient, economic, and rapid tools and techniques for soil
salinity assessment and soil salinity mapping. Using Landsat-8 OLI/TIRS satellite images, Soil Adjusted
Vegetation Index (SAVI) and Normalized Difference Salinity Index (NDSI) are studied for finding out the soil
saline area ofthe basin. It is found that more than 65% of the soil in the study area is moderate to highly saline
as per SAVI while more than 50% area is covered by moderately to highly saline areas according to NDSI. The
results support that geoinformatics techniques using RS data and technologies constitute an effective tool for
detecting soil salinity by modeling and mapping the spatial distribution of saline soils. Use of gypsum, no use
of polluted river water for agriculture, and avoid of over-irrigation are suggested to reduce the soil salinity
problem in the lower Mula-Mutha River basin. Similar methodology can be used for the evaluation and
mapping of soil salinity-affected areas in the arid and semi-arid parts of India.
Keywords: Soil salinity, land degradation, Remote Sensing, GIS, Salinity Index, Satelliteimage, Landsat-
Introduction
In recent times, the problem of land degradation has been increasing in many arid and semi — arid regions due to
soil salinization. Soil salinization is the process of salts accumulation in the soil surface and in the root zone
which causes harmful effects on plants and soil; it follows a decrease in yields, ultimately, soil sterilization. It
reduces the area of farmland land 1 to 2% per year and continues to increase. Richards (1954), classified salt
affected soils on the basis of its physical and chemical properties in three types: saline soils, saline alkaline soils
and sodic soils. In the present study an effort has been made to delineate the salt affected area occurring in the
lower Mula-Mutha river basin and suggesting some reclamation methods withthe help of geographic information
system and remote sensing data. Soil salinity mapping is also done by calculating salinity indices like NDSI
(Normalized Difference Salinity Index) and SAVI (Soil Adjusted Vegetation Index) are used for mapping soil
salinity in the study area. Physicochemical parameters of soil like pH, EC, various cations and anions are also
studied. Integration of remote sensing and geographic information system techniques helps in achievingbetter and
fast results related to salt affected soils and its reclamation methods for effective useof agricultural land.
Study area

For the present research work, lower Mula-Mutha River basin is selected as the study area which
comprises some part of Daund tehsil and some part of Haveli tehsil. Gandharv and Sangam Bridge is the area
where Mula and Mutha rivers are joined together. Daund tehsil lieson the east side of Pune district and Haveli
tehsil lies on the west side of Pune district. The latitudinal extent of the study area is 18°24°19.21” N to
18236°40.03” N and longitudinal extentis from 73°54°04.07” E to 74°20°49.4]> E. The study area covers about
756.44 sq.km total geographical area. Sugarcane is a major irrigated crop in the study area, where due to its
intensive cultivation, water logging and soil salinization problems have engraved. The study area is known as

658
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ARTICLE INFO ABSTRACT

Article history:
Available online xxxx

Here, we provide a theoretical framework that integrates quantum mechanical calculations with classical
pKa theory to forecast the degree of interaction of drug molecules with carrier surfaces across the whole
PH range. The drug loading and release of a pH-responsive drug delivery system is demonstrated using

Keywords: paracetamol drug carried using mesoporous silica surface with and without trimethylammonium (TA)
DFT functional group. The model is explained on the basis of possible combinations of surface (S) and drug
MSN (D) molecules as neutral (0) and deprotonated (1) pH-dependent states. The relative probabilities of these
g;;“eram"' states depend on the pKa values of the drug as well as surface and the desired pH. Paracetamol, an anal-

gesic and antipyretic drug, is required to be absorbed in small intestine and not in the stomach. It's seen
that Paracetamol is caught in the MSN-TA nano-vehicle when it goes through the acidic environment of
the stomach and then released in the slightly basic pH of the intestine. The reported model from the lit-
erature is used for forecasting the loading and release pH for the Paracetamol using mesoporous silica
surface.

Copyright © 2023 Elsevier Ltd. All rights reserved.

Selection and peer-review under responsibility of the scientific committee of the Indo-European Confer-
ence on Advanced Manufacturing and Materials Processing.

pH-responsive drug

1. Introduction

The drug, the way it's delivered and the target location where
it's delivered are of utmost importance factors in the treatment
of various diseases. If the drug delivery mechanism is ineffective,
even the therapeutic molecule itself may fail during the clinical
trial in such circumstances. [1-2]. The process of discovering a
new medicine and obtaining clinical approval is expensive and
time-consuming. Numerous drug carrier molecules, including lipo-
somes, micelles, dendrimers, polymers, microspheres and
nanoparticles were reported, which were purposely developed
utilising organic and inorganic compounds to avoid these issues.
The intended effects of the medication molecules are obtained sim-
ilarly to wearing new clothing or coating on an old medicine. Low

* Corresponding authors.
E-mail addresses: dradamskelton@gmail.com (AA. Skelton), shashikant.pato-
le@kuac.ae (S.P. Patole), saliinamdar@gmail.com (S.N. Inamdar).
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toxicity, biodegradability, biocompatibility, good cellular absorp-
tion, sustained, and targeted distribution are requirements for an
effective drug delivery system. Efficient use of drug delivery sys-
tem, diseases can be prevented with little to no side effects, a
low dose, and a low dosage frequency [1-2].

Nanoparticles (NPs) are one of the best candidates for the devel-
opment of improved drug delivery systems because they have spe-
cial qualities like being small enough to pass through cell
membranes, being able to pass through tiny arterioles and
endothelial without causing clotting, and stabilising the drugs
[3-5]. The utilisation of liposomes, co-polymers, micelles, SiO,,
Carbon, and maghemite nanoparticles for the trapping of pharma-
ceutical drugs has already been extensively studied and reported
for the enhancement of drug delivery {6]. Meso-porous Si02 NPs
(MSNs) (2-50 nm) have garnered a great deal of interest recently
as potential drug delivery systems due to their numerous advan-
tages, including good biocompatibility, low apparent cytotoxicity,
biodegradability, good excretion, ordered and uniform size, high
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ARTICLE INFO ABSTRACT

Article history: A library of novel oxazoline-triazole hybrid analogues (6a-6 g and 7a-7 m)was designed using a molecu-
Received 21 January 2022 lar hybridization approach and synthesized from commercially available ethyl 2/3/4-hydroxybenzoate. The
Revised 10 September 2022 synthesized compounds were characterized by modern art instrumentation, including IR and NMR ('H,
Acepled 28 September 2022 13C). All the final compounds were evaluated for their in-vitro antibacterial (S. aureus, B. subtilis, E. coli

and P. aeruginosa), antifungal (C. neoformans, C. albicans and A. niger) and anti-tubercular (Mycobacterium

Keywords: tuberculosis H3;Rv, MDR and XDR strains) activities. Among the series, compound 7a-7i exhibited excel-
Oxazoline lent activity (MIC = 1.6 pM) against Hs;Rv strain of M.tuberculosis. However, antibacterial screening data
Triazole (in vitro) revealed a moderate inhibition for 6e-6 g and 7f-7 h against gram-positive bacteria (Bacillus
Anti-microbial subtilis) and 7a-7i against gram-negative bacteria with a MIC value of 25 pg/ml. While moderate activ-
22:;::3E§:iular ity was observed against fungal (C. neoformns and C. albicans) strains with MIC value of 25-200 pg/mL.
DNA gyrase Additionally, five compounds (7a, 7d-7f and 7 h) were further evaluated for their in vitro inhibitory activ-

Click reaction ity against E-coli DNA gyrase. These compounds displayed significant inhibitory activity against the DNA

gyrase enzyme with an ICsq value of 0.08 - 0.5 uM.

© 2022 Elsevier B.V. All rights reserved.

1. Introduction

The research on antimicrobial agents is a continuing process as
there are many reasons like prolonged and excessive use of antibi-
otics resulting in drug resistance. Since the early stages of child-
hood, antibiotics have often been used to develop new strains of
microorganisms having resistance to the antibiotic used. Therefore,
continuous research would help for the development of better and
more effective antimicrobial drug molecules [1,2].

Tuberculosis is an air-born contagious disease caused by my-
cobacterium tuberculosis (Mtb). In 2012, World Health Organiza-
tion (WHO) reported 8.6 million infections, and among them, 1.3
million people died because of infectious diseases, and in 2016,
490,000 new cases of multidrug resistance were widely estimated.
There is a growing resistance to existing drugs resulting from
deadly diseases that become more deadly and difficult to treat.
MDR and extensive drug resistance (XDR) Mtb are diseases caused
by bacteria that don't respond to first-line anti-tubercular drugs.

* Corresponding author.
E-mail address: karpoormathé@ukzn.ac.za (R, Karpoormath),
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0022-2860/© 2022 Elsevier B.V. All rights reserved.

Existing treatment consists of various drugs that need to be taken
for more than a year, resulting in numerous side effects and a
substantial economic burden. In developing countries, pollution is
the primary concern as Mtb can be gained through the air. In re-
cent years the death rate was declined, but it is still a significant
cause of death after AIDS. Streptomycin, Isoniazid, Ethambutol, Ri-
fampicin, Ethionamide, Cycloserine and Kanamycin, etc., are the
drugs used for the treatment. Most of these drugs have been dis-
covered and used for the last 70 years. Hence, there is an alarming
concern about the drug-resistant strains of Mtb [3-8]. A constant
research is underway for understanding the reasons behind the
evolution and existence of resistant strains of Mtbh. Synthesis and
high-throughput screenings of different derivatives with a broad
spectrum of novel and known scaffolds have been carried out to
obtain lead derivatives as anti-TB [9-11].

Fused oxazole and oxazoline were widely distributed in nature,
and these attracted much attention due to their diverse pharma-
ceutical activities. These scaffolds consist of nitrogen and oxygen
atoms in an aromatic five-membered ring. These heteroatoms bind
with different receptors and enzymes in the body mechanism’s bi-
ological system through non-covalent interactions. The structure
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Herein, we discuss the formation of multiwall carbon nanotubes (MWCNTSs) during the simple and effec-
tive flame pyrolysis of ferrocene solution in ethanol with the help of alcohol lamp. The method is unique
and simple one to prepare impure MWCNTSs in the best possible way. Systematic investigations showed
that the in-situ generated maghemite plays an important role in the formation and development of the
MWOCNTs. The growth of the maghemite impregnated MWCNTs were thoroughly studied using sophisti-
cated instruments viz. XRD, BET, HR-SEM, and TEM analysis in details and on the basis of these, the
growth mechanism is discussed.

Copyright © 2023 Elsevier Ltd. All rights reserved.
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1. Introduction

Carbon nanotubes were extensively studied for diversified
applications and were in main focus since their discovery by ljima
[1]. Carbon nanotubes possess unique structural and physical
properties including high tensile strength coupled with high sur-
face area, high electric as well as thermal conductivity {2,3], These
properties made them ideal candidate for the numerous applica-
tions viz. electronic devices [4], composite materials [5-7], sensors
[8], gas storing [9], catalytical supports [10-12], etc. For these
extensive uses, their low cost and simple synthesis became essen-
tial. Various methods were developed to synthesis of carbon nan-
otubes which includes but not limited to either arc discharge
[13-15] and high temperature furnaces {16-19]. Besides these
methods, flame method emerged as energy efficient and is readily
scalable for bulk synthesis of carbon nanotubes.

The synthesis of carbon nanotubes required three essential
components, catalyst material, heat source and the carbon source
[20}]. Flame method is widely utilized for the synthesis of carbon
nanotubes in the literature [20,21-23]. The commonly used cata-
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lyst materials includes Fe, Co and Ni containing compounds
[11,24,25]. Firstly ferrocene, cobaltocene and nickelocene when
used requires relatively low temperatures about 700 K |18,19]
for their thermal decomposition than the threshold of soot forma-
tion which is approximately at 1300 K {20]. Secondly, the forma-
tion of carbon nanotubes requires fuel within the pyrolysis when
using ferrocene or cobaltocene.

In recent years, Inamdar et al. gradually developed flame pyrol-
ysis method using simple alcohol lamp [26-29]. In this the first
report came in 2006 with the preparation of spherical 25 nm sized
Y-Fe,03 nanoparticles {26,27]. The next two reports came in 2012
and 2013 about preparation of faceted maghemite-carbon compos-
ite [28] and sulphur containing carbon nanoparticles [29] respec-
tively. In a year another report came about flame synthesized N-
containing turbostatic carbon nanoparticles in 2014 [30]. The latest
report came last year in 2021, reporting electrochemical sensor
using flame synthesized MWCNTs-iron oxide nanocomposite [8].
Herein, we discussed the insights into the formation of multiwall
carbon nanotubes (MWCNTs) observed during the simple and
effective flame pyrolysis of ferrocene solution in ethanol using an
alcohol lamp [8]. In the present study carbon nanotubes were seen
growing in the spirit lamp flame, where, ferrocene is utilized as
both catalyst and carbon source. Ethanol, the fuel used in the lamp,
acts as extra source of carbon.

| Conference on Multifunctional Materials.
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Summary
Synthesizing triple transition metal oxide (TTMO) is an extraordinary strategy
to develop electrodes for efficient energy storage and conversion devices, owing
to their unique nanostructure with high porosity and specific surface area. The
cobalt-based mixed-valence oxides have attracted great attention due to their
facile synthesis, low cost, and excellent electrochemical performance. However,
less attention is paid to investigating the effect of different substitutions on the
physico-chemical properties of TTMO. In this study, nanoparticles (NPs) deco-
rated ultrathin Ni;  Mn,Co,0, nanoflakes (NPs@NFs) are synthesized by tun-
ing the molar ratio between Mn and Ni via facile deep eutectic solvents (DESs)
method. Unique and highly porous NPs@NFs nanostructures aid to increase
the overall surface area of the materials, whereas Mn, Ni, and Co ions partici-
pate in their redox-active capacity, improving the electrochemical activity of
the material. This Nig.sMng,C0,04 hybrid nanostructure exhibited excellent
supercapacitive performance with a high specific capacity (Cs) of 761 mAh g~!
at a higher current density of 30 mA cm™
92.86% after 10 000 cycles. Further, a hybrid asymmetric supercapacitor
(Nig gMn, ,C0,0,//AC) device exhibited an extended potential window of
1.5V, which results in an ultrahigh energy density of 66.2 W kg™ by sustain-
ing a power density of 1519 Wh kg~ The electrocatalytic activity of the opti-
mized NiygMn,,C0,0, shows the outstanding performance toward hydrogen
evolution reaction (HER) (150 mV/ 161 mV dec™) and oxygen evolution reac-
tion (OER) (123 mV/47 mV dec™) with a lower voltage of 1.51V
(@10 mA cm™?) for ove fpali:_v&za’eer splitting, with outstanding stability up to
25 hours. These r9§uTts ,ﬂd ate that chemically synthesized ultrath{

* and superior cycling retention of

Int J Energy Res. 2022;46:16693-16715.
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Abstract

The Kali estuary is one of the four important estuarine complexes of Uttara Kannada,
which supports good resources of bivalves especially, clams and oysters with the former being the
main supporting community to the total molluscan ftshery all through the year. Some of the
commercially important species of clams found are Meretrix meretrix, Paphia malabarica,
Villorita cyprinoides, Sunetta solandrum . Besides providing the nutritious food, the bivalves

also serves as raw material for preparation of lime.

Key Words: M. meretrix, P. malabarica, V. cyprinoides, S. solandrum, Kali estuary, Natural

bivalve resource.

Introduction:

Bivalves, by far excelled gastropods and
cephalopods as a cultivable source of food
(1). Generally these are the referred as poor
man’s food, forming nutritious food for
people living in coastal areas. The meat is
rich in proteins, glycogen and minerals on
par with other animal foods (2-6).

An extensive work has been done on
molluscan resources of both east and west
coasts of India (7-11). Though some
literature of Uttara Kannada coast (1,12,13)
but the information regarding utilization of
the harvested resources is lacking. Hence,
to fill this gap an attempt was made to
study the distribution and utilization of the
bivalve resources landed from Kali estuary,
Karwar.

Description of the Area:

The Kali estuary (14°50° N and 70°07 E),
one of the four important estuarine system
of Uttara Kannada, is bestowed with
moderately good population of bivalves
namely clams and oysters; the former being
the mainstay supporting the total
molluscan of oysters to the fishery is
meager. The important species of clams
occurring in the estuary are Meretrix
meretrix, M. casta, Paphia malabarica,

JYOTIKIRAN PUBLICATION, PUNE (INTE, RN TION

Villorita cyprinoides and Sunetta
solandrum while the oyster is represented
by backwater oyster, Crassostrea
madrasensis.

Distribution:

The species composition, distribution,

density and biomass of clams along the
estuary is described by earlier workers (1,
12, 14). A peak production of these species
was encountered during the postomonsoon
season while a minimum occurrence always
corresponded to the southwest monsoon
period.

The clam beds at lower reaches of the
estuary were mainly composed of M.
meretrix, M. casta, P. malabarica and
S.solandrum while at upstream, it was
comprised by a single dominant species,
v.cyprinoides. Besides, Anadara granosa,
Solen truncatus, Cardium rugosum were
also observed in good quality. At the
proximity to the estuarine mouth, the M.
meretrix ~ was  numerically dominant
whereas at upper stretches of the estuary
(where the fresh water regime established),
V.cyprinoides  outnumbered the other
species. As stated by Bhat (14), the
minimum production of bivalves occurred
during the period of southwest monsoon,
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Abstract

During the period of 1991-2022, rescued 481 Indian cobra (Naja naja) snakes from the
different areas of Indapur tahsil and released. into the forest area at the location suggested by
forest authorities at each time. Colouration of the ‘spectacled cobra’ or binocellate cobra is
yellowish, brownish or black above, with or without a black and mark on hood, a black and
white spot on the inside of the hood with one or two black crossbars below hood. In Naja naja,
at rest, the ribs lie along the length of the body, the overlying skin is loosely attached.When
erect the dorsal side skin is streched, making the hood more conspicuous, and the head, bent
strongly at the atlas (1<) vertebra, is carried at right angles to the hood. The hood of Naja naja

when dialated is diagnostic, more so when the markings are visible.

Keywords: Naja, India, cobra, hood, Indapur, binocellate

Asiatic cobra complex comprises 10
species (Wuster, 1998). However, only four
species, namely Naja naja (Linnaeus,
1758), N. kaouthia Lesson, 1831, N.
oxiana (Eichwald, 1831) and N. sagittifera
Wall, 1913 occur in India; and out of them
only N. naja shows a fairly wide
distribution. Asiatic cobra complex
comprises 10  species (Wuster, 1998).
However, only four species, namely Naja
naja (Linnaeus, 1758), N.  kaouthia
Lesson, 1831, N. oxiana (Eichwald, 1831)
and N. sagittifera Wall, 1913 occur in
India; and out of them only N.

naja shows a fairly wide distribution.
Introduction:

Indian cobra (Naja naja) of family Elapidae
is also called as Spectacles cobra,
binocellate cobra or asian cobra, is a cobra
species found in India, Pakistan, Sri
Lanka, Bangladesh, Bhutan and Nepal,
and a member of ‘big four’ species which
are responsible for the most snakebite
cases (Mukherji, 2012). It is a protected
species  under  the Indian  Wildlife
Protection Act (1972).

In Maharashtra state, in Pune
District there is 13 taluka out of them
Indapur is one of the tahsil lies between
Latitude 17953’ to 18°15’ N and longitude
74935 to 75°8’ E., and the average height
from mean sea level is 546 m. Indapur is
135 km away from Pune, total
geographical area of Indapur is 1487 sq.
km (148700 hector), Bhima and Nira
rivers are very close to Indapur tahsil. In
Maharashtra second largest dam having
catchment area

i.e. Ujani dam is located 10 km
eastwards of Indapur city and backwater
extends 48 km towards west upto Daund
tahsil. Out of the total geographical area
80% area comes under irrigation. Under
Indapur tahsil 143 villages have been
included (Sensus of India, 2011). Average
rainfall of tahsil is 406 mm. Indapur has
enriched with te forest area of 7,361.8
hector (Maharashtra Government Socio-
economic reference, 2012-13).

Materials and methods:
The work was conducted at Indapur tahsil
of Pune district, Maharashtra state,
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Abstract

Cancer is one of the leading causes of death, globally and poses a significant challenge to the
health sector. Resistance to the available therapies and their side effects has shifted the
therapeutic paradigm to the naturally available plant components. Ordidonin, a component
from a plant has been studied for years for its anti-inflammatory and anti-cancer properties. It
regulates different signalling pathways such as ERK (extracellular signal-regulated kinase
and Akt pathway, JAK-STAT (Janus kinase/ signal transducers and activators of
transcription) pathway, Wnt/fB-catenin pathway and MAPK (p38 mitogen-activated protein
kinase) in tumor cells eventually leading to cell death. Moreover, studies have been carried out
to develop Oridonin analogues for cancer treatment. Further studies on understanding the
precise action of Oridonin will unfasten the use of natural components in therapeutics. This
review summarises the effect of Oridonin on different signalling pathways, its synergistic
action with other chemotherapy and the development of Oridonin analogues for clinical trials.
Keywords: Oridonin, Apoptosis, Signalling Pathways, Anticancer Therapeutics, Oridonin

analogs

Introduction:

The use of plants and herbs for the
treatment of various diseases has been
practised since ancient times. The written
work describing the use of medicinal plants
for the preparation of drugs has been found
over 5000 years ago in Nagpur. [
Traditional Chinese Medicine (TCM) and
Ayurveda have been the roots of natural
plant-based therapy for a lot of diseases.
Various studies have been done on plants
to understand their medicinal properties
such as their anti-cancer, anti-diabetic, and
anti-hepatotoxic effects.[12] For instance,
Panax ginseng has been used for over 2000
years to treat cardiovascular diseases and
diabetes.?! Quinine isolated from the bark
of Cinchona species was used by the
Peruvian Indians to treat shivering since
the 17t century. Furthermore, aspirin, a
salicylic acid derivative obtained from the
bark of a willow tree has been used in
many cultures worldwide to treat
inflammation and fever. Use of these
traditional medicines set up the platform to
develop therapeutics from plants and
herbs, with lesser side effects.’31 Apart from
anti-inflammatory and anti-diabetic effects,
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the use of plants for the treatment of
cancer has been practised for a long time.
Vinca alkaloids obtained from
Catharanthus roseus (Apocynaceae)
initiated an era of cancer treatment using
plants.l It has a cytotoxic effect by
disrupting the microtubule function and
causing cell arrest at the metaphase
stage.’) However, a limited understanding
of the molecular basis of traditional
medicines has restricted the development
of cancer drugs from medicinal plants.
Similarly, another plant compound
Oridionin also has shown anti-cancer
properties. Oridionin has an apoptotic
effect on cancerous cells. The mechanism of
action of Oridonin is not well understood
however, it promises the application to
treat various cancers. This review article
focuses specifically on the current advances
in  Oridionin for cancer therapy. It
summarizes the data from various
experiments that depict the anti-cancerous
properties of Oridionin.

Oridonin induces apoptosis in cancer
cells:

Rabdosia rubescens, also commonly known
as Don Ling Cao in TCM, is being used by
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Abstract

Manganese, Chromium and Copper concentration in the gill, muscle and whole body
samples of four estuarine fishes, namely, Mugil cephalus, Sillago sthama, Leiognathus brevirostris
and Gerromorpha setifer were determined during the period July- November, 2014. Concentration
of these metals in different body parts varied from species to species. The three trace metals in M.
Cephalus, S. Sthama and L. brevirostris in the whole body were in the order Mn > Cr > Cu
whereas in G. setifer the abundance was in the order Cr > Cu > Mn . Significant correlation was
observed between concentration of metals in gills and whole body in all species except M.
Cephalus. Considering the trace metals concentration in relation to wet weight, all the metals are

within safety limits in edible part.

Key words: M. Cephalus, S. Sihama, L. brevirostris, G. setifer, Trace Metals.

Introduction:

Trace metals are normal
constituents of marine environments and
traces at least are always found in marine
organisms. Although at suitable
concentration some trace metals are essential
for enzyme activity, they also form an
important group of enzyme inhibitors when
normal concentrations are exceeded. Some
metals such as Cu can act in either a
stimulatory or inhibitory way depending on
their level of availability (Engel et al., 1981).
Cons frequently, most trace metals, whether
essential or not, become potentially toxic at
higher concentrations to living organisms,
and also to human beings through the food
chain. Trace metal concentrations in fishes
have been studied by Bagley & Lockey
(1967), Simpson et al. (1979) and Barber et
al. (1972). Investigation into the interaction
between trace metals and marine organisms
have been intensified recently because of
increased anthropogenic inputs of these
metals into the aquatic systems (Patin, 1982;
Moore & Ramamurthy, 1984). In the present
investigation, the trace metals namely, Mn ,
Cr and Cu in the gills, muscles and whole
body of Mugil cephalus, Sillago sihama,
Leiognathus brevirostris and Gerromorpha
setifer collected from Kali estuary were
determined, keeping in view the relative
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biological importance of the above trace
metals and also the food value of these fishes.
Materials and Methods:

Four species of fishes namely, M. Cephalus,
S. Sthama, G. setifer and L. Brevirostris were
caught by cast net and were immediately
cleaned in sea water. They were taken to the
laboratory and kept in refrigerator (at 0°C)
before processing. Totally 16 fishes were
collected comprising four numbers for each
species. Before dissection, they were washed
thoroughly with tap water and later by
double distilled water. They were then
aseptically dissected using clean dissection
tools. Gills and muscle were dissected out
and kept in clean watch glasses. They were
dried in dessicator first for 10-15 days at
room temperature and then dried at 65-70°C
in an oven for 24 h to remove all the
moisture. A known quantity (100 mg) of each
dried sample was taken in a 100 ml beaker.
To this 8 ml of concentrated HNO3 and 2 ml
of perchloric acid were added and then
heated on a hot plate to near dryness, till
about 1 ml of solution remained in the
beaker. Then about 50 ml double water was
added to each beaker and filtered through
whatman 42 filter paper (Martin & Knauer,
1937) in case of whole body samples (gut
sometimes contained sand particles ) and
M}&r{lade upto 100 ml using double
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Abstract

The distribution of Common Crane (Grus grus) is Europe and is also called as Eurasian crane. It is
the long distance migratory bird, during its migration it passes its winter in the north India. The
juvenile common crane was rarely observed at the wetland area of Diksal (Latitude 18.310450 N
and Longitude 74.793570 E), Tahsil Indapur, Dist. Pune. It is IUCN Red List of threatened species

as Least Concerned.

Keywords- Common Crane, Grus, juvenile, Bhima, Ujani

Introduction-

The male Common Crane (Grus grus) are
slightly heavier and larger than females with
weight showing the largestsexual size
dimorphism, followed by wing, central toe,
and head length in adults and juveniles. This
species is slate-grey overall. The forehead
and lores are blackish with a bare red crown
and a white streak extending from behind
the eyes to the upper back. The overall colour
is dark on the back and rump and pale on the
breast and wings. The primaries, the tips of
secondaries, the tip of the tail and the edges
of upper tail coverts are all black and the
greater coverts droop into explosive plumes.
Body feathers of juvenile has yellowish-
brown tips and lacks the drooping wing
feathers and the bright neck pattern of the
adult, and has a fully feathered crown. Every
two years before migration, the adult Grus
grus undergoes a complete moult, remaining
flightless for six weeks, until the new
feathers grow (J. C. Alonso et al. 2019).

This Grus grus species is found in the
northern parts of FEurope and across
the Palearctic to Siberia. The species of
common crane is a long
distance migrant predominantly wintering in
northern Africa. Autumn migration occurs in
August to October in the breeding areas but
from late October to early December at the
wintering sites. Spring migration starts in
the month of February at wintering sites up
to early March, but from March through May
at the breeding areas (Javier, A. Alonso et
al.,1990). Migration phenology of common
cranes is changing due to the climate change.
Some birds can be seen in winter in southern

Europe, including Portugal, Spain and

France. Most eastern common cranes winter

in the river valleys of Sudan, Ethiopia,

Tunisia with smaller numbers in Turkey,

northern Israel, Iraq and parts of Iran. The

third major wintering region is in the

northern  half ofIndian  subcontinent,

including Pakistan. Minimal wintering also

occurs in Burma, Vietnam and Thailand (M.

Orellana-Macias et.al., 2020).

Methodology-

The study was conducted during the period of

September 2018 to August 2022 at the

wetland area of Bhima river of Indapur

tahsil, Dist. Pune, Maharashtra, India. The

observations were carried out twice in aweek

of each month during the time 7.00-11.00 am

and 3.30-6.30 pm. The birds were observed

with the help of binocular and a digital

camera. The photographs of the species have

been confirmed with the field guide of

ornithologist Salim Ali ( 2002) and Satish

Pande et al. 2011.

Results-

e Name of species: Common crane

Family: Gruidae

Scientific name: Grus grus

Status: Winter migrant

Date of sighting: 3:d February 2019

Time of sighting: 10.45 am

Weather: Sunny

Number of times sighted: Single

Gender of bird: Male

* Locality: Diksal (Latitude 18.31045° N
and Longitude 74.793570 E), Tahsil
Indapur, Dist. Pune, Maharashtra state,
India
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Abstract

Wood snipe (Gallinago nemoricola) rarely occurred at marshy area of Kumbhargaon (Latitude
18.28019°N and Longitude 74.76541°E), Tahsil Indapur, Dist. Pune. This species is listed as a
vulnerable in the IUCN Red List of threatened species (IUCN 2008). Mostly these species
occur in marshy areas. Poaching threats have been the real issue in conservation of wood

snipe.

Keywords- Wood snipe, Gallinago nemoricola, IUCN, red list

Inroduction-
Wood snipe (Gallinago nemoricola) is listed
as a vulnerable in the IUCN red list (UCN
2022). It breeds locally in the Himalayas of
northwest and northeastern India, Nepal,
Bhutan and China and in the regions of
southeast Tibet, central Situan and
perhaps Yunnan ( Birdlife International
2001, Grimmett et al. 2000). In winter it
occurs at lower altitudes in the Himalayas
as a regular visitors in small numbers to
north Vietnam as a vagrant to the hills of
central and southern part of the India and
Sri Lanka, Bangladesh, Myanmar, North
Thailand and Laos ( Birdlife International
2001). All the species were found from
marshy areas (J. R. Kathiawada, 2010).
Methodology-
The study was conducted during the period
of September 2018 to August 2022 at the
wetland area of Bhima river of Indapur
tahsil, Dist. Pune, Maharashtra, India. The
observations were carried out twice in
aweek of each month during the time 7.00-
11.00 am and 3.30-6.30 pm. The birds were
observed with the help of binocular and a
digital camera. The photographs of the
species have been confirmed with the field
guide of ornithologist Salim Ali ( 2002).
Results-
e Name of species: Wood snipe
e Family: Scolopacidae
e Scientific name:
nemoricola

Gallinago

Status: Vagrant, vulnarable

Date of sighting: 27th January 2022
Time of sighting: 11.15 am

Weather: Sunny

Number of times sighted: Single
Gender of bird: Male

Locality: Kumbhargaon (Latitude
18.28019°N and Longitude 74.76541°E),
Tahsil Indapur, Dist. Pune,
Maharashtra state, India

Habitat description: Wetland of

Bhima river

Distance from human civilization: 2
km

Any other bird/animal associates:
Birds sighted at the muddy wetland
area are- Phalacrocorax niger, Egretta
alba, Ardea cineria, Threskiomis
melanocephalus, Platalea leucorodia,
Anas  poectlorhyncha, Fulica atra,
Charadrius  hiaticula,  Charadrius
dubius, Charadrius  alexandrines,
Limosa limosa, Tringa glareola and
Himantopus himantopus

Bird behavior: The diet of wood snipe
1s mostly worms, isect larvae, snells,
crustaceans. They slurp up
invertebrates through nearly closed
bill. Their call is a series of nasal
‘check-chek-chek’ sound.

Threats to the habitat: Bird poaching
Photograph: Attached
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SEMI VENOMOUS SNAKE, LEITH’S SAND SNAKE RARELY OCCURRED AT THE
OUTSKIRT OF GOTONDI VILLAGE, TALUKA INDAPUR, DIST. PUNE,
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Abstract

From the desert outskirt of Gotondi village (Lat. 18.0574460N Long. 74.858476E), taluka Indapur,
Dist. Pune on 19th March 2004, the Leith’s sand snake was rescued since it was entangled in a
torned piece of fishing net, some one might have thrown that fishing net as unwanted. The
investigator has rescued 1479 snakes during the period Nov. 1990-Aug.2022 and this snake
rescued once only since it is rare and Least Concerned in TUCN Red List threatened species.

Keywords- Leith’s sand snake, IUCN, Indapur, Gotondi, Psammophis leithii

Introduction-

Psammophis leithii is commonly called
as Pakistan sand racer, Pakistani ribbon
snake or Leith's sand snake, is
a species of rear-fanged snake in

the family Psammophiidae. The species is
native tosouth Asia.It is harmless to
humans.  This  Leith’s sand snake
(Psammophis leithii) species has been
mentioned as least concerned in ITUCN Red
List of threatened species (Vyas, R,
Srinivasulu et.al.; 2021).

Materials and methods-

The work was conducted at Indapur tahsil of
Pune district, Maharashtra state, India,
under which 143 villages have been
included covering of 1,487 sq km area
during the period of 1991-2022 to work on
the diversity of snakes, environmental
education and wild life conservation of
snakes. The rural and urban habitation
and also the scrubland, rocky areas,
swamp areas, water bodies, etc. have been
considered. Survey, collection and
identification of snake species have been
carried out in a tahsil area. The
investigator is a skilled person to handle
the various non venomous, semi venomous
and venomous snakes. For safehandling of
snakes, snake hooks and cotton bags have
been used and for rescuing of snake from
waterfilled well, the snake tongs have been
used. To prevent the snake bite
precautionary measures have been taken.
During rescuing the Leith’s sand snake,
the morphological structures of the body of
snake have been observed and photographs

have been taken for the study purpose..
Results-

Leith’s Sand Snake- Psammophis leithii
(Gunther,1869)-

Scientific classification: From kingdom to
subfamily same as Trinket snake

Genus- Psammophis

Species- leithii

Local name: Marathi- Lithicha Reti sap

Non venomous/Semi
venomous/Venomous: Semi venomous
Length: 68 cm

Identification: Yellowish body has four
dark brown lines from head to tail. The
head has an elongated dark mark. The
mouth is also elongated and the head is
somewhat bigger than the neck. Big eyes
with round pupils. Underside is faint
yellowish-white with smooth scales.
Rescued from location: Desert outskirt
of Gotondi village (Lat. 18.0574460N Long.
74.858476E), taluka Indapur, Dist. Pune on
19th March 2004. I have rescued 1479 snakes
during the period Nov. 1990-Aug.2022 and
this snake rescued once only since it is rare.
Habitat: Grasslands and deserts.

Habit: Lizards, garden lizards and small
birds (Khaire N; 2011).Breeding
behaviour: Oviparous. Female lays
around 4-10 eggs (Khaire N; 2011).
Characteristics: It is a diurnal and is
found on the ground as well as trees.
Conclusion-

From the desert outskirt of Gotondi village
(Lat. 18.0574460N  Long. 74.858476°E),
taluka Indapur, Dist. Pune on 19t March
2004, the Leith’s sand snake was rescued
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Abstract:

Pre-implantation genetic diagnosis (PGD) is generally defined as the testing of pre- implantation stage
embryos or oocytes for genetic defects. PGD involves embryos which are examined prior to their
transfer into uterus. Embryos are obtained by in vitro fertilization with intracytoplasmic sperm
injection (ICSI), and are biopsied mostly on day 3; blastocyst biopsy is mentioned as a possible
alternative. The genetic analysis is performed on one or two blastomeres, by fluorescent in situ
hybridization (FISH) for cytogenetic diagnosis, or polymerase chain reaction (PCR) for molecular
diagnosis PGD involves identification of sex selection, antigen compatible embryo also some extent
to cancer. In this paper, techniques for the embryo biopsy and application of PGD is discussed. And
new concepts for reproductive health and analysis of embryo at different stages for detecting genetic
disorders is being discussed.

Keywords: PGD, IVF, FISH, PCR, SNP’s, TE, PGT, ESHRE

Introduction:

Preimplantation genetic diagnosis (PGD) is a tool with which we can find whether an embryo is having
any abnormalities and with the help of this technique the foetus can be implanted with correct
chromosomes, without any genetic disorders. Embryo biopsy detects aneuploidy, Down’s syndrome
and many genetic diseases. Autopsy accounts the cause of death of foetus. Attempting
conception/fertilization through IVF technique, single nucleotide polymorphism (SNPs) and
microarray technique analysis can be done after biopsy to understand the chromosomal abbreviations
{1}. PGD has an objective for the problems frequently occurring in prenatal diagnosis. For prenatal
testing, commonly used technique is amniocentesis and

chorionic villus sampling. The evaluation of embryo is done on the basis of blastocyst degree of
expansion and the quality of the inner cell mass and of the trophectoderm cells (TE). Normally
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AVIAN DIVERSITY AT WADOLI, MADHA TAHSIL, SOLAPUR DISTRICT,

MAHARASHTRA, INDIA

Rajendra V. Salunkhe
Dept. of Zoology, Arts, Science and Commerce College, Indapur, Dist. Pune, Maharashtra, India.

Abstract:-

Wadolivillage of Tahsil Madha has been located at the bank ofBhimaRiver.It is Perennial River,rich
in aquatic vegetation and shows the appearance of several types of birds in all the seasons.In the study
area various habitats such as wetland,agricultural fields,woodland,riverside and village all are rich in
biodiversity.The present study was focussed to document avian diversity of Wadoli of MadhaTabhsil,
District Solapuras they are the tertiary consumers of the ecosystem and form important link in the food
web. The present avian diversity from Wadoli are of 136 bird species from 59 families and 104 genera.
There are 3 Near Threatened species. Out of the 136; 96 are resident species, 32 are migratory and 7
are local migrant and one is endemic residential species.These bird species are herbivorous,
carnivorous, and omnivorous. These total species of birds shows different habitats.

Keywords: Birds, Resident, Migratory, Local Migratory, Species, Wadoli.

Introduction:-

The Indian subcontinent,a part of the vast oriental biogeographic regions is rich in biodiversity.Out of
more than 9000 birds of the world,the Indian subcontinent consistsof about 1300 species or over 13%
of the world’s bird fauna(Grimmettet al., 1998). Wetlands of natural and manmade fresh water provide
numerous ecological services. They provide habitat to aquatic fauna and flora as well as numerous
species of birds including migratory species(Natural environment policy, 2006).The research area
shows a characteristic vegetation of trees,climber,herbs,etc.It is being suggested that the avifauna plays
a crucial role as a scavenger, pollinator,seed dispersal agent and predators of insect pest (Padmavati et
al., 2010).Bhima River is the tributary of Krishna river system and Ujani is the terminal dam
constructed in the year 1981 on Bhima River in Maharashtra(Ranjit ez al., 2020). Bhima River has
been enriched with several local and migratory wetland birds. As far as Wadolivillage site concern no
previous study on the same line hence authors conducted the survey to prepare checklist of birds which
would be helpful to develop the conservation policies of faunal diversity. This study provides the base
line information on birds of Wadoli.
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RARE CASE OF A FISH CHITALA CHITALA FOUND IN BHIMA RIVER NEAR
WATLUJ, TAHSIL DAUND, DIST. PUNE, MAHARASHTRA, INDIA

Rajendra V. Salunkhe
Arts, Science & Commerce College, Indapur, Dist. Pune, Maharashtra state, India-413106.

Abstract

A single specimen of Chitala chitala was captured on Sepember, 10" 2022 in a gill net during
the fishing activity in a Bhima river near Watluj village, taluka Daund, district Pune,
Maharashtra, India (Latitude 18.4080370° N, Longitude 74.7746196° E). The fish was found
having length 127 cm and weighed 6 kg and 120 gm. Previously Chitala chitala of this length
and weight was not recorded from Bhima river of Ujani reservoir.

Keywords: Chitala, Bhima, Ujani, length, weight, fish, rare

Introduction:

Ujjani Dam, also known as Bhima Dam or Bhima Irrigation Project, on the Bhima River, a
tributary of the Krishna River, is an earthfill cum Masonry gravity dam located near Ujjani
village of Madha Taluk in Solapur district of the state of Mabharashtra in India. The Bhima
River, which originates in Bhimashankar of the Western Ghats, and forms the Bhima Valley
with its tributary rivers and streams, has twenty-two dams built on it of which the Ujjani Dam
is the terminal dam on the river and s the largest in the valley that intercepts a catchment area
of 14,858 km? (5,737 sq mi). Total catchment lengthwise area is 48 km from Ujani village
upto Daund (National register of large dams, 2011).

The name of Notopterus chitala has been modified as Chitala chitala (Hamilton, 1822) which
comes under family Notopteridae, also known as Indian feather or Indian knifefish found in
Bangladesh, Nepal, Pakistan, India. In India it is inhabitant of Brahmaputra, Indus, Ganges,
Mahanadi river basin (Froese et al., 2014). Menon (1999) stated that adults inhabit freshwater
reservoirs, canals and ponds. Rahman (1989) quoted that this fish feeds on aquatic insects,
shrimps, molluscs and small fishes.

Materials and methods:

A single specimen of Chitala chitala (Plate: 1) was captured on Sepember, 10" 2022 in a gill

net during the fishing activity in a Bhima river near Watluj village, taluka Daund, district
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ARTICLE INFO ABSTRACT

Cobalt oxide nanoparticles coated with carbon were prepared by the modified flame pyrolysis method.
The preparation was carried out by simply exposing the cobalt nitrate salt onto a spatula to gas flame,
the flame temperature converted the cobalt nitrate into cobalt oxide, which further get coated by carbon
produced from the combustion of fuel gas. The obtained product from the flame pyrolysis was character-
ized using techniques viz. XRD, FTIR and SEM. SEM data show that the short length rod shaped nanopar-
ticles coated with carbon ranging from 0.3 to 1 um pum formed during the process. XRD and FTIR data also
support the formation of cobalt oxide nanoparticles coated with carbon particles. Cobalt oxide NPs were
utilized for the catalytic N-formylation reaction of amines at 70-80 °C. The optimization of the catalyst as
well as temperature have been done carefully. The product of the reaction were characterized by various
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techniques viz. FTIR, HRMS and "H NMR which confirmed the formation of the product.
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ference on Multifunctional Materials.

1. Introduction

Metal oxide demonstrates wide range of applications. Cobalt
oxide here is the most stable phase in the Co-O system [1-4].
Cobalt oxide has been reported demonstrating wide range of appli-
cations viz. in lithium-ion batteries, heterogeneous catalysts, gas
sensing, ceramic pigments, electrochemical devices etc. [5-9].
Co304 reportedly plays a vital role as selective coating material
for the high-temperature solar collectors |10]. Supercapacitors
are responsible for the advancement of mobile phones, digital cam-
eras and solar cell power storage. Some electrode material which
can be used in the supercapacitors is made up of metal oxides,
metal sulfides etc. Co304 nanoparticles as electrode material for
supercapacitors were also reported in the literature {11]. Cobalt
oxide also gained very much attention in supercapacitors applica-
tions in the worldwide researchers, as it has capability to impart
higher power density than normal batteries.

Various methods like sol-gel, surfactant-mediated synthesis,
thermal decomposition, polymer-matrix assisted synthesis and
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spray-pyrolysis are well known for the synthesis of Co304 nanopar-
ticles [12-14].

Applications of transition metal-oxide nanoparticles especially
cobalt oxide are also well known in the organic reactions. Various
reactions of N-formylation of aliphatic and aromatic amines have
been reported. Reactions were carried out either in the broad range
of solvents or under solvent free condition. Application of cobalt
oxide NPs on growth of various parts of the plants are also reported
in the literature [ 15-21]. Various biological applications of cobalt
oxide have been found [22-26].

N-Formyl compounds are the main precursors as protecting
groups for amines and an ideal starting material for isocynide com-
pounds. [2-3] These compounds can also act as an intermediate for
mono methylated amines from primary amines {4].

Many reports on the formylation reactions are available such as
chloral,{27] activated formic acid using DCC [23] or EDCI,{29] for-
mic esters {30-33] and ammonium formate |34]. Although these
strategies have their own advantages high yield, mild reaction con-
ditions but they are expensive and may be toxic to use. The green
approach for such reactions has great importance concerning to
the ‘save environment campaign’ run all over the world.

Here, we report a modified flame pyrolysis method to synthesis
cobalt oxide nanomaterial from cobalt nitrate. We used modified
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1. Introduction

Metal oxide demonstrates wide range of applications. Cobalt
oxide here is the most stable phase in the Co-O system |[1-4].
Cobalt oxide has been reported demonstrating wide range of appli-
cations viz. in lithium-ion batteries, heterogeneous catalysts, gas
sensing, ceramic pigments, electrochemical devices etc, [5-9].
Co304 reportedly plays a vital role as selective coating material
for the high-temperature solar collectors [10]. Supercapacitors
are responsible for the advancement of mobile phones, digital cam-
eras and solar cell power storage. Some electrode material which
can be used in the supercapacitors is made up of metal oxides,
metal sulfides etc. Cos04 nanoparticles as electrode material for
supercapacitors were also reported in the literature [11]. Cobalt
oxide also gained very much attention in supercapacitors applica-
tions in the worldwide researchers, as it has capability to impart
higher power density than normal batteries.

Various methods like sol-gel, surfactant-mediated synthesis,
thermal decomposition, polymer-matrix assisted synthesis and
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spray-pyrolysis are well known for the synthesis of Co304 nanopar-
ticles [12-14].

Applications of transition metal-oxide nanoparticles especially
cobalt oxide are also well known in the organic reactions. Various
reactions of N-formylation of aliphatic and aromatic amines have
been reported. Reactions were carried out either in the broad range
of solvents or under solvent free condition. Application of cobalt
oxide NPs on growth of various parts of the plants are also reported
in the literature {15-21]. Various biological applications of cobalt
oxide have been found [22-26].

N-Formyl compounds are the main precursors as protecting
groups for amines and an ideal starting material for isocynide com-
pounds. [2-3] These compounds can also act as an intermediate for
mono methylated amines from primary amines 141

Many reports on the formylation reactions are available such as
chloral,[27] activated formic acid using DCC {28] or EDCI,|29] for-
mic esters {30-33] and ammonium formate [34]. Although these
strategies have their own advantages high yield, mild reaction con-
ditions but they are expensive and may be toxic to use. The green
approach for such reactions has great importance concerning to
the ‘save environment campaign’ run all over the world.

Here, we report a modified flame pyrolysis method to synthesis
cobalt oxide nanomaterial from cobalt nitrate. We used modified

https:fidoierg/10.1016/.matpr.2023.05.005 ) ,;‘,4—)’/?:-"‘"
2214-7853/Copyright © 2023 Elsevier Ltd. All rights reserved. ./ (%g,t% R R
Selection and peer-review under responsibility of the scientific committee of the qu(r;@m,aﬁﬁ’hal onference on Multifunctional Materials.

/ \

(:\‘l‘
INDAPUR-4"



SOUTH INDIA JOURNAL OF SOCIAL SCIENCES
ISSN: 0972 — 8945
CHALLENGES AND PROSPECTS OF MSME IN INDIA TOWARDS 5 TRILLION
ECONOMY

Mrs. Mrudul C Kamble, Asst. Professor, Department of Commerce, Arts, Science & Commerce
College, Indapur, Dist.- Pune. (M.S)

Abstract-The present paper is an attempt to understand the various issues related to MSME(Micro,
Small and Medium Enterprises)in India. The various challenges faced by MSME are issues like
credit facility, issues of equity capital, issues of infrastructure, issues of Govt. support, issues related
to technology and issues related to skill gap. The study is focusing on the expression regarding to the
challenges of MSME and development of Indian economy towards five trillion dollars economy.

Key words- MSME, Challenges of MSME and 5trillion Economy.

Introduction-

In developing country like India Micro, Small and Medium Enterprises (MSME) sector play
an important role in creating employment opportunity and the use of resources. The role of MSME in
the development process is very crucial to run the economy towards development of rural area. To
remove the backwardness, regional imbalance, unemployment the MSMEs have great contribution.
It also helps in development of agriculture sector. Definitely MSME are very much important in the
socio-economic development of the country.The Micro, Small & Medium Enterprises (MSMEs)
have been contributing significantly to the expansion of entrepreneurial skill development through
business innovations. The MSMEs are widely expand many sectors of the economy by
producingvarious range of products and services for domestic as well as global markets. By
comparing to the other industry MSMEs in India provide large employment at lower capital cost.
Also, MSME assuring more equitable distribution of national income and wealth.

Role of MSME:s in Indian Economy-

MSME (Micro, Small and Medium Enterprises) sector manufactures more than 8000
products. Almost 90% of total manufacturing industries rely on SMEs for semi-finished, finished and
supplementary products. It is also to be noted that the MSME sector has maintained a higher growth
rate than the entire industrial sector. MSME sector employs the second largest workforce just after
the agriculture sector. The annual compound employment growth rate of MSMESs has been 3.63% as
per the annual report of Ministry o MSME 2017-18. This sector also provides employment
opportunity to unskilled and semi- skilled workers. It has also helped in increasing India’s exports in
value terms. About 3 million SMEs contribute to Indian foreign trade. MSME have high potential.
As per the annual report of the Ministry of MSMEs 2017-18, there are around 633.92 lakhs
enterprises registered as MSMEs in India and out of those only 4000 are from the category of large
enterprises. Around 51% of total enterprises are from the rural sector. Now a days MSME become
the engines of economic growth in India.

Challenges of MSME-
Issue of infrastructure.

The of infrastructure is a serious issue of MSME in India. Most of the MSME are either
situated in rural areas in an unorganized manner. So, they, failed to get adequate support in terms of
infrastructure. The basic necessity of infrastructural requirement as communication, roads, transport
facility, electricity, distribution, market linkage, banking and credit facility, export orientation etc.
Providing these facilities should be the primary criteria for the betterment of the industry. Therefore,
the potential of this industry remains unutilized.
Support from the Government.

MSME should not get the sufficient financial S ;
from government. To compete with global 1n%ﬂ(§é<ftﬁ%

sn-terms of finance, capital and m
financial support is very
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On the identification and medicinal importance of Dashmula
plant ‘Shalparni’ Pleurolobus gangeticus (L.) J.St.-Hil. Ex
H.Ohashi and K.Ohashi (fam. Fabaceae)

V. N. Patil**, P, S. Kabnoorkar?

Abstract

Nature has been a source of divergent bioactive compounds for thousands of years. A large number of bioactive compounds valued
in modern drugs have been isolated from natural resources. Traditional medicines are an important source of potentially useful new
compounds for the development of chemotherapeutic agents. Therefore, there is a necessity to explore these medicinal plants in
respect with their pharmacognostic and pharmacological studies to discover their therapeutic properties. Pleurolobus gangeticus (L.)
J.St.-Hil. ex H. Ohashi & K. Ohashi (Syn. Desmodium gangeticum (L) DC.) is a spreading annual herb found throughout India. It is of
great therapeutic value in treating various ailments such as typhoid, piles, inflammation, asthma, bronchitis and dysentery. This review

attempts to highlight the available literature on Pleurolobus gangeticus with respect to ethnobotany, chemical constituents and summary

of various pharmacologic activities.

Keywords: Chemical constituents, Medicinal plant, Pleurolobus gangeticus, Therapeutic uses.

Introduction
India is known for its rich repository of medicinal plants.
Ayurveda is widely practiced in India. The emphasis on
development of biologically active new molecules has been
gradually replaced by the use of total herbs as medicine and
food supplements. Medicinal plants must be given the status
of “National Resources” because their continued availability
is essential to sustain one of the world’s oldest medicinal
traditions, a priceless legacy of the Indian people.
Pleurolobus gangeticus (L.) J.St.-Hil. ex H. Ohashi & K.
Ohashi (Syn. Desmodium gangeticum (L.) DC.) commonly
known as Shalparni, is widely used medicinal herb. It is
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commonly used in systems of medicine viz. Ayurveda, Sidha,
Unani, Tibetan, Folk, & Homeopathy. It is used in popular
‘Ayurvedic’ preparation like ‘Dashmularishta’. It belongs to
family Fabaceae. According to Bhavaprakasha (1974), the
following descriptive synonyms are given.

Prisniparni, Prthkparni, Chitraparnyahi, Parnyapi
Krestuvinna, Simhapucchi, Kalasi, Dhavaniguha.

P. gangeticus is a woody herb attaining a height
of between 20-120 cm, with a short woody stem and
numerous irregularly angled branches covered in a fine grey
pubescence. It is found throughout the tropical India into
the lower portions of the Himalayan range. The meaning of
its Sanskrit name ‘leaves like Sala’ suggests its leaf structure
is similar to those of the tree Shorea robusta C.F. Gaertn.
(Kirtikar and Basu, 1935 and 1974: Warrier et al., 1994),

Classification

The Plant classification details are as follows:
Classification System: APG IV 2016

Superregnum Eukaryota

Regnum Plantae

Cladus Angiosperms

Cladus Eudicots

Cladus Core eudicots

Cladus Rosids

Cladus Eurosids | Ordo Fabales
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Tourism is one of the largest and fastest growing industries in the world. Everyone is always drawn to nature. The
geographical components play an important role in promoting tourism development. Beautiful landscapes,
pleasant climate, forests, rivers, waterfalls, wild animals, birds, butterflies, waterbodies and other components are
important resources to attract tourists. This article aims to study the development of tourism in Indapur tahsil,
district of Pune. This article attempts to understand the development of tourism in the study area. Nira Narsingpur
which is situated on the confluence of Bhima and Nira rivers and Kumbhargaon bird sanctuary, Bhigwan in the

backwaters of Ujani Dam are famous destinations in Indap
other bird watchers, this bird sanctuary is one of the best san

ur tahsil. A paradise for wildlife photographers and
ctuaries in Maharashtra.

Keywords: Tourism, Tourism Development, Wildlife, Bird Sanctuary

Introduction:

Tourism is an activity that contributes
directly or indirectly to the development of the
territory concerned. Tourism is one of the emerging
service industries in the Indian economy. According
to the Economic Survey 2022-23, the sector has the
capacity to directly and indirectly create large-scale
jobs for different segments of society, from the most
professional to unskilled labor. The historical,
religious and environmental resources of flora and
fauna play an important role in the leisure activities
of tourists. The game sanctuary system helps protect
wildlife. Today, a day’s worth of rare species has
disappeared from nature. Therefore, it is necessary
to protect the wild animals as well as the
environment of the region. Bhigwan bird sanctuary
is rich in animal wealth and attracts many tourists.
Research Methodology:

A physical survey was conducted to observe tourism
resources such as flora and fauna in Kumbhargaon
Bird Sanctuary, Bhigwan. Information about
historical and cultural facts is collected from
secondary data. Interviews and discussions with bird
watchers, nature lovers and tourists who have
visited the place are also held.

Study Area:

Indapur tahsil is one of the tahsils of Pune
district and comprises 143 villages. Geographically,
the study area extends from 17° 53’ to 18° 15’ North
latitude and from 74° 35° to 75° 8° East longitude.
The territory of Indapur tahsil is flowed by the
Bhima to the north and east and the Nira River to
the south. The study area is located in the southeast
of Pune district, with Baramati tahsil in the west,
Daund tahsil in the northwest, Satara in the

southwest and Solapur district belongs to east, south
and north side. The geographical area of Indapur is
1552.93% km. The climate if the study area is semi-
arid. April, May and June are the hottest months.
The average maximum temperature is 40 degrees
Celsius.  The lowest temperature records are
recorded in December and January, with an average
minimum temperature of 12 degrees Celsius. The
soil in this area is medium to dark black. The
population is 384,149 according to the 2011 census.
Kumbhargaon Bird Sanctuary, Bhigwan, Nira-
Narsingh and Palasnath Temple at Palasdeo village
are major destinations in Indapur tahsil. Palasnath
temple is located in the backwaters of Ujani Dam.
The bird sanct uary is famous for its flamingos.
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Applications of New Technologies for Enabling Library Services

Manisha Khandu Gaikwad
Arts Science and Commerce College, Indapur, Dist. Pune

Abstract

This paper is discussing various new technologies that can be applied in Library and Information centers.
Implementation of various Technologies has change the way of people to access and communicate information.
Users need of easy access of information, leads Library professionals to think out of the box Jor meeting their
information needs. Application of new technologies to provide library and information services are a significant
step in this direction. In this 21st century Library professional’s essentially to use various technology offering
outreach technical options for librarians. Use of this technologies, provides well opportunity to extend new
different types of library services to users.
Keywords: Mobile Technology, BlockChain, OR Code, RFID, Remote Control Technology, Library science, ICT
Services, Library Services.

Introduction
Libraries are not merely a storehouse of books but becoming a hub of information — based society.
Because of increasing awareness among the users, availability of new resources and rapid advancement in
Information and Communication Technology (ICT), library professionals and libraries are changing their
traditional role. The web technology and Internet has changed the way of information is stored, retrieved and
communicated in the libraries. As more libraries move towards traditional services to digital services to improve
more advance services by adopting advance technology.
This paper discusses some advance technology that can be applied in the library and with the help of this
technology the environment of the library will be upgraded and library services will fulfill the users’ satisfaction.

Research Methodology:
For this paper, literature search was carried out by using secondary sources. For this study, the documents
were studied online on Google Scholar, databases, N-list, seminar proceedings.

Following Technologies can be applied in libraries
Mobile Technology

Mobile is playing a vital role in enabling Digital India. Now a day, Mobile device is the integral part of
every human life. From very beginning of childhood to old man and rural to urban and every corner of the world
everybody use Mobile technology for accessing information. In 21% century there is revolutionary change in
Information and Communication Technology. Use of nanotechnology is increased. Also this change is used in
mobile technology. Now android version of mobile permit their users to access, stored, organize, retrieved
information. There is a continually growing numbers in engaging mobile phone as a search tools. Smart phones,
cell phones, iphones and tablets are commonly used devices for seeking information.

The invention and the use of information technologies need to meet life's basic challenges and
responsibilities (Ademodi & Adepoju, 2009). Academic libraries can use several tools and techniques to fulfill
the information need of their users. In the teaching and learning mobile technology is one of the better options to
provide service to their remote users effectively. Libraries can play an important role to make their users self-
directed and independent learning by providing access to their resources. Following is the possible mobile
services that can provide —

e Mobile Apps for library
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Co-precipitation synthesis of pseudocapacitive A-MnO, for 2D MXene S

(Ti3C2Ty) based asymmetric flexible supercapacitor

B. Thanigai Vetrikarasan ", Abhijith R. Nair ", T. Karthick ", Surendra K. Shinde ",
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ARTICLE INFO ABSTRACT

Keywords: The rapid growth of wearable/portable electronics imposes a development of flexible, lightweight and highly
A-MnO, efficient energy storage devices. In this work, we have synthesized A-MnO, nanoplates through one step co-
Nanoplate precipitation method and used for flexible asymmetric supercapacitor (SC). The structural, morphological and

TizC,Tx MXene

. electrochemical properties of synthesi 2-MnO, were systematically investigated. The optical and el i
M —— propertie! ynthesized n0O; were systematically investigated. The optical and electronic

properties of A-MnO; were studied using UV-vis spectroscopy and density functional theory (DFT) calculations.
The pseudocapacitive A-MnO, nanoplates-like electrode showed a maximum specific capacitance of 288.5 F g~!
at the'scan rate of 5 mV s™1. To check the practicability, symmetric (\-MnO,//A-MnO,) as well as asymmetric
(A-MnO3//AC and A-MnO»//Ti3C,Tx MXene) SCs were fabricated and their performances were compared. The
asymmetric A-MnOy//TizC,Ty MXene SC demonstrated a maximum energy density of 15.5 Wh kg™! at the power
density 1100 W kg™! along with 86.3 % of capacitive retention after 5000 cycles. Besides, to confirm the suit-
ability of these electrodes for flexible energy storage, a flexible A-MnO,//Ti3C,Ty asymmetric SC was fabricated
using PVA: Na,SO4 gel polymer electrolyte that operated in the potential window of 2 V and supplies high areal
energy density of 39.9 yWh cm ™2 at a power density of 8586 pW cm™2 Therefore, the 2-MnO, prepared with a
simple and scalable co-precipitation method may play a promising role in flexible energy storage.

smart grids [4]. Depending on the storage mechanism, SCs are classified
into electric double-layer capacitors (EDLCs) and pseudocapacitors.

1. Introduction

Electrical energy is prominent for technological development and its
production through non-renewable resources greatly influences the
world economy and ecological system [!]. Due to the expansion in the
global need for energy, researchers have been focusing on exploring
novel renewable energy sources and effective energy storage technolo-
gies [2]. Currently, electrochemical energy storage devices (EES) such as
fuel cells, batteries and supercapacitors (SCs) have attracted great
attention due to their good safety, reliability and eco-friendliness [3].
Amongst, SCs are mainly attracted due to their high power density and
extended cycle life, exhibiting a wide range of applications in electric
vehicles, communication technology, smart electronics, aircraft and

i

EDLCs store electrical energy through ion adsorption/desorption while
pseudocapacitors store charge via rapid redox reaction at the interface
between electrode and electrolyte [5]. SCs are largely suffered from
their poor energy density (ED), therefore, a significant amount of
research is anticipated to develop novel electrodes and device configu-
rations [5,7]. The ED of SC can be improved by enhancing capacitance
and operating voltage according to the relation E = (0.5) x CV% where C
is capacitance and V is operating voltage. The operating voltage and
thereby the energy performance can be effectively enlarged by fabri-
cating asymmetric SCs (ASCs). The ASC is fabricated by combining two
dissimilar electrodes mainly pseudocapacitive (positive) and EDLC

* Corresponding author at: Centre for Energy Storage and Conversion, SASTRA Deemed University, Thanjavur 613401, Tamil Nadu, India.
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Enhanced electrochemical performance of hybrid composite microstructure %
of CuCo204 microflowers-NiO nanosheets on 3D Ni foam as positive
electrode for stable hybrid supercapacitors
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ARTICLE INFO ABSTRACT

Keywords: Self-assembled composite porous structures comprising CuCo,0,4 microflowers and NiO hexagonal nanosheets
Hybrid nanocomposite were synthesized on a conducting 3D Ni foam surface [CCO/NO] using a simple hydrothermal method. This
CuCo;04 unique composite assembly was further characterized and electrochemically evaluated as a binder-free positive

NiO . ) electrode for hybrid supercapacitor application. The study showed that the CCO/NO exhibited a maximum areal

Hybrid supercapacitor : 9 e ) : o

Stability capacitance of 1444 mF cm™, significantly higher than the parent CuCo204 and NiO electrodes, with remarkable
stability of 88.5% for 10,000 galvanostatic charge-discharge cycles. Key features for the enhanced electro-
chemical performance of CCO/NO can be related to a lowered diffusion resistance because the hybrid nano-
composite porous assembly generates short diffusion paths for electrolyte ions and more active sites for reversible
faradaic transition for charge storage. The hybrid supercapacitor was assembled using activated carbon as a
negative electrode and CCO/NO as a positive electrode in alkaline electrolyte, performed at an improved po-
tential of 1.6 V. Device showed a maximum areal capacitance of 122 mF cm™2, a maximum areal energy density
of 43 yWh ecm™% and a maximum areal power density of 5.1 mW cm™2. This hybrid supercapacitor showed
remarkable cyclic stability up to 98% for 10,000 cycles. This study encourages the development of low-cost,
high-performance, durable electrode designs using hybrid composite for next-generation energy storage systems.

high power density to SCs. However, Faradaic storage involves revers-
ible kinetically faster redox reactions at the electrode-electrolyte inter-
face, producing much higher energy to SCs. Therefore, major studies use
state-of-the-art design and development of SC electrodes for simplicity
and sustainability by using low-cost, environmentally benign electro-
chemically active materials that could provide high energy and power
densities [3,%-10]. SCs with the most carbon-based 1D, 2D, and 3D

1. Introduction

Sustainable energy storage becomes crucial for developing modern
technology, such as electric vehicles, miniaturized/portable electronic
devices, smart grids, and medical implants, as fossil fuel is depleting and
demand for CO, reduction is becoming inevitable. Li-ion battery tech-
nology has been focused as high energy density storage application [1,

2]. Meanwhile, the efficient supercapacitors (SCs) with high energy,
power output and extended lifetime have been a vital and supporting to
Li-ion battery technology for the sustainable energy storage [3-5]. In
SCs, electrostatic interactions or faradaic redox reactions are responsible
for the electrochemical energy storage [4,7]. Electrostatic interaction
involves numerous rapid kinetic interactions as the charges electro-
statically accumulate on the electrode-electrolyte interface, delivering

* Corresponding author.

E-mail address: dacsung@iaiacks (D.S. Lee).

s ) 142

material electrodes have been recognized as electric double-layer ca-
pacitors (EDLCs), where electrostatic interactions can store the charge.
However, SCs with Ni-, Co-, Mn-, and Cu-based metal oxide electrodes
have been popular as pseudocapacitors, where faradaic reactions can
store the charge [7,11,17]. In both, the electrode electrochemical per-
formance is confined to its thin active surface, so the material over-
loading at the electrode surface could degrade the SC performance.
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high performance supercapacitors
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ARTICLE INFO ABSTRACT

Supercapacitors are considered emerging energy storage sources owing to their long-term cycling stability,
high energy/power density, and rapid charge/discharge process. The performance characteristics of su-
percapacitors can be enhanced by devising electrodes with highly porous nanostructures through subtle
hybridization of active materials and the development of current collectors with tailored nanoarchitectures.
Herein, we reported the effect of Li doping on the electrochemical application of the pure a-Fe,05 thin films.
The preparation of nanoparticles-like nanostructures of the pure o-Fe,05 and different percentages of Li-

Article history:
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Received in revised form 14 September 2022
Accepted 15 September 2022

Available online 16 September 2022

f{googds" doped «-Fe,0; thin films by cost effective and facile hydrothermal method for the supercapacitor appli-
Li doping cation. As-synthesized pure «-Fe,05 and Li doped «-Fe, 05 thin films were analyzed by the X-ray diffraction

(XRD), and X-ray photoelectron (XPS) spectroscopy, scanning electron microscopy, transmission electron
microscopy, and supercapacitor properties. The XRD results revealed the formation of the pure phase of the
u-Fe;03 with the rhombohedral crystal structure. XPS results confirmed the Li species existence in the 0.5%
Li doped «-Fe,0;. The electrochemical properties indicate the 3D chain of the nanoparticle-like surface
morphology of pure u-Fe,05 and Li-doped «-Fe,05 are more useful electrode materials for electrochemical
application. The calculated values of the specific capacity (Cs) indicate the different percentages of doping of
Li are affected by the electrochemical properties of the pure «-Fe,05. The Cs of the optimized 0.5% Li-doped
u-Fe;03 (79 mAh g™") electrode was 1.3-fold higher than that of the pure u-Fe,0; electrode (52mAhg™)ata
constant scan rate with excellent cycling stability upto 3000 cycles. The electrochemical and surface
morphological analysis demonstrate that the 0.5% Li-doped «-Fe,0; electrode is more useful than the pure
u-Fe;03 and other electrodes for developing high-rate hybrid supercapacitor-based energy storage devices
applications.

Hydrothermal method
Nanoparticles (NPs)
Specific capacity
Hybrid supercapacitors

© 2022 Elsevier B.V. All rights reserved.

1. Introduction

In this present era of digitalization, the rapid growth of portable
devices, wireless electronics, hybrid electric vehicles, and the aero-
space industry have triggered significant developments over the past
few years [12]. The most important electrochemical energy con-
version and storage devices include batteries and supercapacitors,
which stand out because of their potential use in various electrical

* Corresponding author.
E-mail address: < ekontoch.ac
! These authors contributed equally.

ki (C. Park).

All rights reserved.
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appliances [3-%]. However, batteries have certain limitations such as
high production cost, low power density, and limited life span. By
contrast, the supercapacitor has huge potential as a backup power
source because of its rapid charge-discharge rate, high power den-
sity, fast energy delivery, prolonged cycle life, lightweight, excellent
reliability, and flexibility, which can fulfill the growing power re-
quirements of energy storage systems [9-11]. However, super-
capacitors lag batteries in terms of energy density. Hence, the idea is
to fabricate supercapacitors with increased energy density, while
retaining all of their other beneficial features. Supercapacitors are
categorized into two types based on the underlying energy storage
mechanism, namely electric double-layer capacitors (EDLCs) and
pseudocapacitors. EDLCs' function based on ion-adsorption
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On the identification and medicinal importance of Dashmula
plant ‘Shalparni’ Pleurolobus gangeticus (L.) J.St.-Hil. Ex
H.Ohashi and K.Ohashi (fam. Fabaceae)

V. N. Patil**, P. S. Kabnoorkar?

Abstract

Nature has been a source of divergent bioactive compounds for thousands of years. A large number of bioactive compounds valued
in modern drugs have been isolated from natural resources. Traditional medicines are an important source of potentially useful new
compounds for the development of chemotherapeutic agents. Therefore, there is a necessity to explore these medicinal plants in
respect with their pharmacognostic and pharmacological studies to discover their therapeutic properties. Pleurolobus gangeticus (L.)
J.5t.-Hil. ex H. Ohashi & K. Ohashi (Syn. Desmodium gangeticum (L) DC.) is a spreading annual herb found throughout India. It is of
great therapeutic value in treating various ailments such as typhoid, piles, inflammation, asthma, bronchitis and dysentery. This review
attempts to highlight the available literature on Pleurolobus gangeticus with respect to ethnobotany, chemical constituents and summary

of various pharmacologic activities.
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Introduction
India is known for its rich repository of medicinal plants.
Ayurveda is widely practiced in India. The emphasis on
development of biologically active new molecules has been
gradually replaced by the use of total herbs as medicine and
food supplements. Medicinal plants must be given the status
of “National Resources” because their continued availability
is essential to sustain one of the world’s oldest medicinal
traditions, a priceless legacy of the Indian people.
Pleurolobus gangeticus (L.) J.St.-Hil. ex H. Ohashi & K.
Ohashi (Syn. Desmodium gangeticum (L.) DC.) commonly
known as Shalparni, is widely used medicinal herb. It is
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commonly used in systems of medicine viz. Ayurveda, Sidha,
Unani, Tibetan, Folk, & Homeopathy. It is used in popular
‘Ayurvedic’ preparation like ‘Dashmularishta’. It belongs to
family Fabaceae. According to Bhavaprakasha (1974), the
following descriptive synonyms are given.

Prisniparni, Prthkparni, Chitraparnyahi, Parnyapi
Krestuvinna, Simhapucchi, Kalasi, Dhavaniguha.

P. gangeticus is a woody herb attaining a height
of between 20-120 cm, with a short woody stem and
numerous irregularly angled branches coveredin afine grey
pubescence. It is found throughout the tropical India into
the lower portions of the Himalayan range. The meaning of
its Sanskrit name ‘leaves like Sala’ suggests its leaf structure
is similar to those of the tree Shorea robusta C.F. Gaertn.
(Kirtikar and Basu, 1935 and 1974; Warrier et al., 1994).

Classification

The Plant classification details are as follows:
Classification System: APG IV 2016

Superregnum Eukaryota
Regnum Plantae
Cladus Angiosperms
Cladus Eudicots
Cladus Core eudicots
Cladus Rosids

Eurosids | Ordo Fabales
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Abstract

During the course of experiments, Clarias batrachus was exposed to sub lethal concentration

(725.7PPM) of aqueous fruit extract of Kigelia pinnata to estimate the protein content. The mean
(=SD) values for selected tissues were observed to be decreased during 7, 14, 21 and 28 days of
exposure. The maximum content of protein shown by liver (103.1 mg/gm) and minimum content by

gills (75.56 mg/gm) in control. Maximum decrease shown by gills (29.12%) and minimum by liver

(19.62%) after 28 days in experimental set.

Keywords: Clarias batrachus, Kigelia pinnata, Aqueous fruit extract.

Introduction

The severe world population explosion is
presenting complex challenges, being the
most important one is malnutrition and
shortage of food in terms of quantity and
quality. Milk, meat and eggs are the
important animal source of protein. Animal
production is a long term project to produce
adequate amount of quality protein to meet
the national demand. Meat production in
terms of demanding protein requirement is
improving with the establishment of poultry
industry and fish farming. The production of
quality protein is associated with the
development of fisheries on commercial basis.
- Fish production sector is very important not
only as a main source of animal protein to
ensure food security but also to _improve
employment and income fof ~ poverty
elimination in developing countries like India
(Bhosale et al., 2010).
The: Klgeha pinnata fresh  fruit
is poxsongug and strongly purgative; fruits
e prepared for consumption by drying,
roasting or fermentation. In central Kenya,
Kigelia is also used in a number of skin care
products (Roodt 1992). The tree is widely
’grown as anornamental treein tropical
1‘8810118 for its decoratxve ﬂowers and unusual

Materials AndA Method

1. Collection of plant material

The fruit was collected in the month of
February 2015, from university campus Sant
Gadge Baba Amravati University, Amravati.
Foreign matters and elements in the
collected Kigella pinnata is were removed,
rinsed twice with large quantity of de-ionized
water, spread on a clean sack and cut into
small pieces, placed under shade to air dry at
ambient temperature. Sun dried for 1 hr and
then fruit was ground into larger pieces
using grinding machine. Fruit pieces were
put in oven at 360 C temperature for 4-5 days
till their weight remained constant and then
ground into fine powder. The powder was
stored in airtight container at room
temperature,

2. Extraction

Aqueous extract of Kigella pinnata fruit
26gm powder in 200 ml distilled water was
added separately to obtain extracts by
Soxhlet apparatus which was then stored in
glass bottles and refrigerated at 40C prior to
use.

Observation And Result

During the course of experiments, Clarias
batrachus was exposed to sub lethal

concentration (725.7PPM) of aqueous fruit
extract of Kigelia pinnata to estimate the
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Abstract: Pesticides are typically used due to their ability to control or kill biolegical organisms such as insects,
~ plant diseases, and weeds. Pesticide chemicals frequently reach consumers in the form of foed residues. Presence of
~pesticide residues in foods raises the question as to what risks are consumers faciug as they consume upiquitous

- pesticide residues in their diet. Modern formulations of pesticides are said to be safe. Many scientific reports have

- demonstrated that pesticide residues from the food can produce long-term negative effects on the health of fauna,
- humans and the environment. This review mainly focuses on the vegetables (definition, nutritive and therapeutic
 benefits); pesticides (definition, types, benefits and adverse effects); and pesticide rcsidues with detailed emphasis
e ; - on pesticide residues recorded in common vegetable crops, health effects after exposure to pesticide residues, and
3 ~ safety measures for pesticide residues in vegetables along with strategies to be adopted to reduce pesticide residues
-~ invegetables. This study recommends conduction of health risk assessment based on adequate daily intake and
i continuous monitoring together with a sample traceability system is recommended to protect consumers’ health,

New technologies should be developed for the safety of the agricultural products to protect consumers health and

strict follow up of government regulations. To maintain the healthy ecosystems and better human health, correct
- and justified application of chemicals in the agriculture should be applied.

& Keywords: Pesticide residues, Vegetables, Health risk assessment, Maximum Residue Limits (MRL)

; Ciﬁﬁon: Lavate K. U.: Pesticide residues in commonly consumed vegetables: Impacts on human health and safety
~ measures. Intern. |. Zool. Invest. 9(1): 425-435, 2023.
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ABSTRACT: A comparative and exploration study of intrinsic, rare-earth (RE) "RE-TM-CFO

and rare-earth and transition-metal (TM) cosubstituted cobalt ferrite (CoFe,04; P
CFO) materials has been performed by studying their crystal growth, phase- X e
stability, morphology, magnetic, and electrical properties comprehensively. Pristine N

°

cobalt ferrite (CoFe,0,), RE-ion (Dy**) substituted CFO (CoFe, 9sDy0 0504 RE- _g
CFO), and TM-RE (nickel/dysprosium; Ni**/Dy**) cosubstituted CFO &
N
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(Co,_,Ni Fe, 9sDyp0s04 x = 0.1, 0.5; RE-TM-CFO) samples were synthesized
by a standard solid-state reaction method. X-ray diffraction (XRD) together with
Rietveld refinement confirms the formation of the anticipated phase, which
corresponds to the space group Fd3m (227), along with the presence of a small
impurity phase (DyFeO;) in the samples where Dy** was substituted. Surface
morphology studies by means of scanning electron microscopy specifies the Z'(ohm)

consequence of Ni**/Dy’* on the microstructure as well as the presence of the

orthoferrite phase of DyFeOj at the grain boundaries. Brunauer—Emmett—Teller (BET) analyses indicate that the specific surface
area and pore contribution increases, whereas the pore width decreases for Dy-substitution in Co—Ni mixed composition, i.e.,
Co,_Ni,Fe, 9sDyg0sO4; * = 0.5. Magnetization (M) versus magnetic field (H) measurements at variable temperature (5—400 K)
confirm the ferrimagnetic nature of all the CFO, RE-CFO, and TM-RE-CFO samples. Saturation magnetization (M,), coercive field
(H.), and remnant magnetization (M,) are observed to be decreased with Ni**/Dy** substitution. However, the cubic anisotropy
does not follow a systematic trend. A maximum magnetostriction coefficient 4,; = —103 ppm is attained for CogoNigiFe; 9sDY0.0504
along with the strain derivative d4/dH = 0.1108 ppm/Oe at a lesser magnetic field of 500 Oe, making it one of the best candidates
for a stress or magnetic field sensing application. Moreover, this sample may be suitable as one of the constituent phases in magneto-
electric materials. The dielectric constant dispersion measurements as a function of frequency revealed the typical dielectric behavior
of the ferrites. Concurrently, the presence of a single semicircle arc in the complex impedance study confirms that only grains are
contributing to the conduction mechanism. Furthermore, as expected, temperature-dependent complex impedance measurements
show a decrease of grain resistance (Ry) and relaxation time (7), whereas the grain capacitance (Cy) is observed to be enhanced.
Overall, the results point to the outcome and highlight the TM-RE mixed CFO (CogoNig Fe; 95 Dyo0sO4) is suitable for designing
the magneto-mechanical devices.

E INTRODUCTION Among the spinel ferrite family, cobalt ferrite (CoFe,04;
CFO) is one of the best candidates due to their astonishing
properties.' =" CFO exhibits remarkable properties, such as
moderate saturation magnetization (M, ~ 80 emu/g), high
coercive field, highest magneto crystalline anisotropy constant
(K, ~ 10° erg/cm?), and high magnetostriction coeficient (4
~ 225 ppm) and possesses high Curie temperature (T.~ 793
K).“!"'* These superior properties of cobalt ferrite fuels its

An industrial revolution requires smart materials, which are
multifunctional and can demonstrate enhanced properties of
the magnetic oxide materials. Among the oxide Dbased
materials, spinel ferrites, which can be represented by the
chemical formula AB,QO, are promising to fulfill these
requirements. Spinel ferrite materials have been on the radar
of researchers since the late 1950s due to their excellent

properties like high saturation magnetization, high coercive Received: May 7, 2023

field, moderate remnant magnetization, low eddy current Revised:  August 7, 2023
losses, and high thermal and chemical stability along with their

twin properties of high electrical resistivity and good magnetic
=10

conductivity. These varieties of properties make them

good candidates for various industrial applications.' ™"
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