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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
o 
C are 0.8 x 10

4
, 1.78 x 10

4 
and 4.4 x 10

4 
M

-1 
s

-1
 

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. 
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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.
1
 

                                             The significant equilibrium in aqueous solutions is 

 

                                                               X2+ H2O ⇌ HOX + HX 

 

Table 1: The  formation of H2OX
+
 as the probable electrophile in these aqueous solutions is easily ruled out as 

the following table 
Halogen [ X+]  [ X-] / [X]  [H2OX+] [X-] / [X] 2 

Cl2 10-60 10-30 

Br2 10-50 10-20 

I2 10-40 10-10 

 

Table 2: The relative reactivities of some brominating reagents was estimated by Shilov and Kaniaev as 
Br+ BrCl Br2 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.
2
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a b s t r a c t

In this study, CuO/Cu(OH)2 (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 CuONs. 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 20e30 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 (2,20-azino-bis(3-
ethylbenzothiazoline-6-sulphonic acid) (IC50: 51 mg/mL) and DPPH (1,1-diphenyl-2-picrylhydrazyl)
(IC50: 60 mg/mL) radical scavenging. The CuONs exhibited dose dependent response against tumor rat C6
cell line (IC50: 60 mg/mL) and may serve as anticancer agents.

© 2018 Elsevier Ltd. All rights reserved.

1. Introduction

Extensive research in the area of nanotechnology has grown to a
higher extent attention and plays a ground-breaking role in

modifying the molecular and atomic stages of materials. Materials
reduced at nanometric scale display significantly different and
exclusive characteristics and are extensively applied with varia-
tions in scientific fields (Saratale et al., 2017, 2018). Nanoscale metal
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,* Corresponding author.
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A B S T R A C T

Herein, supercapacitor developed using Mn-doped CoS thin films (1–5% Mn) were prepared using the successive
ionic layer adsorption and reaction (SILAR) method. The effect of the Mn-doped CoS thin films on the structural,
morphological, and supercapacitor properties were studied using X-ray diffraction (XRD), X-ray photoelectron
spectroscopy (XPS), field emission scanning electron microscopy (FE-SEM), transmission electron microscopy
(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 F g−1) 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 [1], batteries [2], fuel cells [3], oil, supercapacitors [4], and
natural gas. Of these energy sources, solar cells, batteries, and super-
capacitors are most favorable applicants for the energy conversion and
storage [5–9], 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 [6–9], and
long-term cyclic stability relative to conventional batteries [14–19].
Supercapacitors usually classified into different types: electrochemical
double layer capacitors and pseudocapacitors [20].

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

revealed as an exciting electrode material, due to its high redox reaction
and high conductivity of NiCo2S4 electrodes [27].

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. Faber et al. [24]
prepared CoS2 thin films by a thermal method on a glass substrate for
solar cell applications and demonstrated that CoS2 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 Co3S4 electrode for
supercapacitor has a large specific capacitance in KOH electrolyte. Xie
et al. [28] used a hydrothermal approach to prepare carbon-coated
CoS2 as a thermal battery electrode, which presented higher cell

https://doi.org/10.1016/j.ceramint.2018.09.117
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ABSTRACT: 

              The locality of Deogad (160 23' N ; 730 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: 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 (5–40 mM), and peptone (0.004%–0.12%) gave the optimized 

Pep-AgNPs synthesis at 3 mM of AgNO3, 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. 

11



Accepted Manuscript

Effect of different electrolytes and deposition time on the supercapacitor prop-
erties of nanoflake-like Co(OH)2 electrodes

N.C. Maile, S.K. Shinde, R.R. Koli, A.V. Fulari, D.Y. Kim, V.J. Fulari

PII: S1350-4177(18)30643-6
DOI: https://doi.org/10.1016/j.ultsonch.2018.09.003
Reference: ULTSON 4297

To appear in: Ultrasonics Sonochemistry

Received Date: 26 September 2017
Revised Date: 30 August 2018
Accepted Date: 2 September 2018

Please cite this article as: N.C. Maile, S.K. Shinde, R.R. Koli, A.V. Fulari, D.Y. Kim, V.J. Fulari, Effect of different
electrolytes and deposition time on the supercapacitor properties of nanoflake-like Co(OH)2 electrodes, Ultrasonics
Sonochemistry (2018), doi: https://doi.org/10.1016/j.ultsonch.2018.09.003

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.

12

https://doi.org/10.1016/j.ultsonch.2018.09.003
https://doi.org/10.1016/j.ultsonch.2018.09.003


       ‘RESEARCH JOURNEY’ International Multidisciplinary E- Research Journal 
         

                             Impact Factor - (SJIF) – 6.261, (CIF ) - 3.452(2015), (GIF)–0.676 (2013) 

Special Issue 80 [A] :  

UGC Approved Journal  

  ISSN :  

  2348-7143 

  December-2018 

   
 

 

271 Website – www.researchjourney.net         Email - researchjourney2014gmail.com  

 
 

Problems and Prospects of Ground Water Resources in Pune District of 

Maharashtra 
 

Prof. A. K. Phalphale                                               Dr. R. S. Dhanushwar 

Arts, Science &Commerce College,         Head, Department of Geography 

Indapur, Dist-Pune, Maharashtra                    B. K. Deshmukesh College, Chakur 

 

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 for 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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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. Indapur 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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 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 

Abstract 

16
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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 find 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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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° 

35´ 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  

for 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 1,569.762 km. 
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A R T I C L E I N F O

Keywords:
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Co(OH)2 thin films
XRD
Nanomaterials
Supercapacitor

A B S T R A C T

The effect of ultrasonic treatment and deposition time on nanoflake-like Co(OH)2 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)2 thin
films. The effect of deposition times and electrolytes on different physico-chemical properties of Co(OH)2 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)2
thin films had devolvement of the uniform and interconnected formation of nanoflakes nanostructures.
Supercapacitor performance of the Co(OH)2 electrodes suggest that, specific capacitance are depends on the
surface morphology, and Co(OH)2 electrodes after ultrasonic treatment exhibited higher performance than
without ultrasonication. The maximum specific capacitance of the 30min. deposited Co(OH)2 nanoflakes ex-
ceeded 276 Fg−1 in 0.5M KOH electrolyte at 5mVs−1 scan rate.

1. Introduction

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 [3]. 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 MnO2 [4], TiO2 [5], Cu2O [6,7],
Fe2O3 [8], and WO3 [9], hydroxides (Ni–Co)(OH)2 [10], conducting

polymers such as polypyrrole [11] and carbon nanotubes [12], etc.
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)2 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)2 on nickel foam has been demonstrated
by Kong et. al. [15]; they found that Co(OH)2 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)2 thin films. The cathodic potentiostatic electrodeposition of Co
(OH)2 on a stainless steel substrate was reported by Gupta et. al. [16];
they found that the specific capacitance value was not affected by mass
loading from 0.1 to 0.8 mg/cm2. 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
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