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A B S T R A C T

The polypyrrole films modified with different weight percentages of WO3 nanoparticles were fabricated

on glass substrate by a drop casting method. X-ray diffraction analysis showed that the broad diffraction

peak of PPy becomes sharper and more intense as the WO3 nanoparticles content in the polymer based

composite increases this revealed that the hybrid composites are more crystalline than PPy. The shift in

FTIR peaks of the hybrid nanocomposite compared with PPy confirms that hybrid nanocomposites are

not a sample mixture but could enhance the properties of each other on a molecular level; there may be a

synergic interaction between the PPy and WO3 nanoparticles. The FESEM, TEM, AFM images of the

nanocomposites shows the uniform distribution of the WO3 nanoparticles in the PPy matrix. The

chemical compositions and intermolecular interactions within the polymer nanocomposite were

explored by EDX and XPS spectra. The Uv–vis study shows shift in absorption peaks of PPy–WO3 (50%)

hybrid nanocomposites towards lower wavelength implies that there is strong interaction between PPy

and WO3 nanoparticles. The DC electrical conductivity of pure PPy was observed to be dependent on

percentage of WO3 nanoparticles loading i.e., conductivity of hybrid nanocomposite increases with

increase in the percentage of WO3 nanoparticles. The increase in the DC conductivity of PPy–WO3 (10–

50%) hybrid nanocomposites may be due to increase in electrons mobility to high extended chain

conformation to increase tunneling probability in all succeeding composites and attributed the versatile

semiconducting behavior of WO3.

ã 2014 Elsevier B.V. All rights reserved.

1. Introduction

Research in the field of conducting polymers requires suitable

modification of known polymers so that their applicability can be

enhanced. One of the most widely applied techniques in this

respect is the preparation of hybrid nanocomposites. Hybrid

nanocomposites are a special class of materials formed by

combination of two or more nanosized objects or nanoparticles,

resulting in materials having unique physical properties compared

with single material [1–5]. Progress in the field of conducting

polymers has taken a commanding position since the advent

of the hybrid nanocomposite materials. Organic–inorganic

nanocomposites are the new class of materials receiving growing

research interests in recent years due to their improved optical and

electrical properties. Such nanocomposites are an advanced

system because of strong electronic interaction between the

individual components and can be immediately hybridized on a

molecular level [4,6]. Organic materials such as polypyrrole (PPy),

polyaniline (PANi) and polythiopene (PTh) have been intensively

studied because of their remarkable electrical and optical

properties [7–10].

Organic materials have attracted much interest as novel

materials for potential applications in biosensors, capacitors,

actuators, chemical catalyst and electronic devices [11–19]. Among

organic materials, PPy is a p-type material and has attracted much

interest because of room temperature operation, chemical stability

against atmospheric conditions, excellent conductivity, low cost,

structural flexibility, easy processability, convenient processing,

tunable electronic properties, efficient luminescence, structural

flexibility and potential for semiconducting and even metallic

behavior [19–22].

Inorganic materials like ZnO, Fe2O3, SnO2, WO3 have been

studied due to long term stability, high carrier mobilities,

band gap tunability, thermal, mechanical stability and simple

preparation methods [23–26]. Inorganic materials have been

used in the field of safety engineering, energy and transportation,

optical memory, reading–writing–erasing devices, environmental

monitoring, flat panel displays, microelectronics and military
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a b  s  t r a  c t

A superficial thermal  evaporation  method has  been employed  for  the  fabrication  of  hierarchical  zinc oxide

(ZnO)  nanostructured films,  composed  of nanorods  (NR’s)  and bunch  of nanowires  (BNW’s),  on glass sub-

strate  and  the  diverse atmospheric  annealing  effect  on  their structural,  morphological,  compositional,  and

gas sensing  properties  has  been  systematically  studied  and  reported.  Structural  investigation  corrobo-

rates the  formation of crystalline  hexagonal  wurtzite  ZnO. The arrays of vertically aligned  nanorods  and

bunch of  nanowires  of  ZnO  were observed  on the  substrate surface.  As-prepared  ZnO NR’s  and BNW’s

are  utilized  as  a  sensing material  for detection of toxic  nitrogen dioxide  (NO2).  The  ZnO  sensors  exhibit

high  response  to  NO2 along  with rapid response  and recovery time  values @200 ◦C.  In  addition, ZnO sen-

sors respond  to a very  small exposure of NO2 gas i.e.  1  ppm. Furthermore, the developed  sensors attain

excellent stability  and  reproducibility  in response. Finally, the  interaction  of NO2 gas  molecules  with

hierarchical nanostructured ZnO  sensors  has successfully  been  studied and  discussed by  employing  an

electrochemical  impedance spectroscopy  measurement.

© 2017  Elsevier  B.V.  All rights  reserved.

1. Introduction

Metal oxide semiconductor-based gas sensors have been exten-

sively investigated for the  purpose of monitoring environmental

biodiversity and  detection of explosive and  toxic gases at their

lower concentrations [1–3]. Also, the detection of harmful gases is

extremely essential for personal safety protection. In recent years,

new morphologies like single-walled carbon  nanotubes [4–6],

nanoparticles [7–9],  and semiconducting nanowires [10–13] etc.,

hold exhilarating prospects in  sensors  application, due to  of their

minuscule sizes;  miniature molecules are enough active to vary

the electrical properties of the sensor elements when used in  elec-

tronic devices. One-dimensional (1D) nanostructured sensors have

received considerable attraction as compared to  thin film gas sen-

sors due to  their rapid  response, superior spatial resolution, and

higher sensitivity that arises from  the elevated surface-to-volume

ratio [14].  Recently, 1D semiconductor metal oxide nanostructures

such as  tin  oxide (SnO2), zinc oxide (ZnO), vanadium  oxide (V2O5),

and tungsten oxide (WO3)  have demonstrated excellent sensing

properties with rapid response and recovery time values  [15–22]. A
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wurzite crystal structure and wide  band gap energy (3.37  eV)  of  ZnO

made it a  potential gas sensing material, which can be  synthesized

by chemical vapor deposition [23–26],  thermal evaporation [25],

plasma reaction [26],  laser ablation [27],  and arc/solution meth-

ods [28,29].  Among the  abovementioned methods, growth of  ZnO

by thermal evaporation has several advantages as the growth is

free from the catalyst. Due to  intrinsic properties, ZnO (II–VI  type

semiconductor) has widely been used in  several applications such

as photocatalysts [30], solar cells [31],  field effect transistors [32],

luminescent materials [33], and gas sensor [34] etc. Moreover, it’s

less toxicity, low cost, availability of diverse morphologies, optimal

conductivity, and amazing stability  has additional benefits while

scaling up the devices, used commercially.

Different types of  ZnO nanostructures have  been synthesized in

literature and  used  in  gas sensing application for the  detection of

methane, ethanol, nitric oxide, acetone, chlorobenzene, hydrogen,

ammonia, nitrogen dioxide, and chlorine etc. [35–37].  A common

air pollutant nitrogen dioxide (NO2) gas is  produced throughout

combustion in  industrial factories, automotive engines, and power

plants. According to  environmental protection agency (EPA), the

toxicity limit of the NO2 gas for the environmental issue  is 53 ppb

[38]. Therefore, there is  a need to  develop highly sensitive NO2 gas

sensors that can detect low concentrations of NO2 with excellent

http://dx.doi.org/10.1016/j.snb.2017.05.085

0925-4005/© 2017  Elsevier B.V. All rights reserved.
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Simple and low-temperature polyaniline-based
flexible ammonia sensor: a step towards
laboratory synthesis to economical device design†

D. K. Bandgar,a S. T. Navale,ab S. R. Nalage,a R. S. Mane,c F. J. Stadler,b D. K. Aswal,d

S. K. Guptad and V. B. Patil*a

Flexible and highly sensitive polyaniline-based (PAni) ammonia (NH3) gas sensors were developed

through in-situ chemical oxidative polymerization of aniline on a polyethylene terephthalate substrate at

three different temperatures, viz. 35 1C, 0 1C and �5 1C. In the initial stage, they were characterized with

respect to their structural, morphological, and compositional analysis studies and in the second stage,

the selectivity towards oxidizing (nitrogen dioxide, NO2) and reducing (NH3, ethanol, methanol and

hydrogen sulphide, H2S) gases was tested. The sensor fabricated at 0 1C showed an optimum response

of 26% to 100 ppm NH3 gas, which was superior to those obtained for the sensors developed at 35 1C

(19%) and �5 1C (23%). The as-developed low-temperature flexible gas sensor demonstrated fast

response (19 s) as well as recovery time (36 s) periods, 99% reproducibility and good stability, revealing

commercial application potential for example in industry where high temperature operation is

prohibited. Impedance spectroscopy was used to investigate the plausible interaction mechanism of the

NH3 gas molecules with the flexible PAni. The operation of the NH3 gas sensor device, fabricated on a

laboratory scale, was tested and explored as a demo-video clip.

1. Introduction

Nowadays, a new trend towards the manufacturing of sensor

films on a flexible substrate has become an interesting research

topic, especially in modern electronics, where the fabrication

of organic electronic devices on flexible substrates such as

polyethylene terephthalate (PET) is essential for producing

advanced portable consumer electronic items. Flexibility, shock

resistance, low weight, and softness are merits on the record of

the PET substrate.1 Flexible and low-cost sensors have high

potential for integration into smart electronic circuits used in

fancy and lifestyle items.2,3 The main challenge in the field of

gas sensors is not only the fabrication of flexibility, but also main-

taining other properties like sensitivity, stability, reproducibility,

and mechanical and electrical strength at a desired level. The

detection of toxic gases in the environment appears to dominate

recent sensor research. The gases released from natural and

industrial processes can cause both long term and immediate

human health problems. Particularly, ammonia gas released

from agricultural industries during the urea manufacturing

process needs to be monitored. It has a sharp odor and if spills

occur, problems like coughing and irritation follow quickly.

Therefore, the development of simple and low-cost ammonia

sensors for health and safety precautions is necessary.

Conducting polymers such as polyaniline (PAni), polypyrrole,

and polythiophene are currently being heavily studied because of

their remarkable electrical and mechanical properties, which are

frequently utilised in sensors, actuators, and electronic devices.4–6

Among the family of conducting polymers, PAni has attracted

much attention due to its easy synthesis and considerable

environmental stability, and also its surface charge character-

istics can be easily tailored by changing the dopant during the

synthesis process. In recent reports, PAni has been envisaged

for the detection of various oxidizing and reducing gases.

Crowley et al.7 developed a PAni sensor using piezoelectric

inkjet and screen printing methods which was further applied

in the detection of hydrogen sulphide (H2S), where a weak and

slower response was observed. Sengupta et al.8 prepared PAni

by a chemical oxidative polymerization method for NH3 gas
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a  b  s  t  r  a c t

Synthesis  of DBSA-doped  PPy–WO3 (organic–inorganic)  nanocomposites,  using a  novel  approach, has

been proposed, and  further  envisaged for their structural,  compositional,  morphological,  optical and

electrical  properties.  DBSA-doped PPy–WO3 nanocomposites  demonstrate  superior above mentioned

properties  than their counterparts  i.e. either  PPy  or  WO3.  The  XRD  spectra  of nanocomposites  supported

to  conclude  that both  i.e.  PPy  and  DBSA have  no  impact  on the  crystallinity  of  WO3 nanoparticles.  The

chemical  structure of  DBSA-doped  PPy–WO3 nanocomposites  have been  elucidated  using FTIR spec-

tra. The morphologies  and surface  roughnesses of  the  DBSA-doped PPy–WO3 nanocomposites  were

confirmed  using scanning  electron microscope  and atomic force  microscope  images,  respectively.  Inter-

connected type morphology  and 13  nm  average surface roughness  were  confirmed  for  DBSA  doped

PPy–WO3 hybrid  nanocomposites. The  EDX and  XPS  analyses evidence that,  the  formation of DBSA doped

PPy–WO3 hybrid  nanocomposites  without any elemental impurities.  The  absorption  peak  of DBSA-doped

PPy–WO3 nanocomposites  shift towards  the  lower wavelength side as compared  to  the  PPy–WO3 (50%)

hybrid nanocomposites.  Anionically  charged  sulfonate  group  which  is supposed  to stabilize  doped  state

of the  DBSA-PPy–WO3 nanocomposites, may be responsible  for  this  shift. The dc  electrical  conductivity

of DBSA-doped  PPy–WO3 nanocomposites  increases  as the content  of  DBSA is  increased from  10 to 50%

this  could  be  accounted for  by  the  generation  of conduction  path through  the  PPy–WO3 nanocomposites

as DBSA has  anionic  surfactant  nature by  preventing an agglomeration  of functional  material.

© 2015  Elsevier  B.V.  All rights  reserved.

1. Introduction

Organic–inorganic nanocomposites (hybrid) are a  fascinating

class of  materials, not only due to  their fundamental properties

but also for a number of practical applications [1–4].  Recently,

nanocomposites have been  studied extensively because of their

potential applications in variety fields compared to correspond-

ing pure organic and inorganic materials. Nanocomposites often

exhibit unusual physical and  chemical properties as  compared to

their  bulk counterparts depending upon their sizes, shapes and  sta-

bilizing agents. The basic idea behind nanocomposites is to  blend

organic and inorganic materials into nanocomposites with  molec-

ular level control over  interfaces, structures, and morphologies etc.

[5,6].  These nanocomposites based on combination of organic  and

inorganic materials demonstrate several advantages over  organic

materials such as  flexibility, light-weight, and good-moldability

∗ Corresponding author.  Tel.: +91 2172744770x202;  fax: +91 2172744770.
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and inorganic materials hold heat stability, high strength, and

chemical resistance [7]. Depending upon the nature of association

between the organic and  inorganic components, nanocomposites

are  divided into two groups; one where the inorganic material is

embedded into organic matrix, i.e. inorganic–in-organic compos-

ite [8] and the second, the  organic polymer is confined into an

inorganic material i.e. organic–in-inorganic composite [9].  These

features of organic–inorganic nanocomposites help in designing

various devices related to  optics [10],  electronics [11],  gas sensors

[12],  mechanics [13] and photoconductors [14] etc.

In this context, we  are  successfully synthesized inorganic–in-

organic composites where inorganic component is  WO3 nanopar-

ticles which is  well-embedded within the organic component i.e.

polypyrrole (PPy). In juxtrapose to  this, we used DBSA as a dopent

to modify the structural and  the chemical properties of  compos-

ites.  Various sulfonic acids such as camphor sulfonic acid  (CSA),

dodecyl benzene sulfonic acid  (DBSA), and �-naphthalene sul-

fonic acid (NSA) have  been  considered as dopents in  literature

[15].  Among available organic materials, PPy  has attracted much

interest because of its structural flexibility, excellent conductivity,

http://dx.doi.org/10.1016/j.porgcoat.2015.05.007

0300-9440/© 2015 Elsevier  B.V.  All rights reserved.
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Nodule-type polyaniline (PAni) has been successfully electrosynthesized onto conducting substrate and

envisaged in electrochemical supercapacitor (ES) application as a potential energy storage electrode.

Various bands are confirmed from the X-ray photoelectron and Fourier transform infrared spectra.

Each nodule is of �100–200 nm in length and 20–80 nm in diameter. The �45� surface water contact

angle with water of PAni surface can be beneficial for accessing an entire electrode area with minimum

interfacial resistance loss when is in contact with the aqueous electrolyte for ES application. The PAni

nodule-type electrode when electrochemically characterized using cyclic-voltammetry and galvanostatic

charge–discharge measurements has demonstrated a specific capacitance of �508 F g�1, a specific energy

of 32.12 W h kg�1, a specific power of 13.39 kW kg�1 and a Coulombic efficiency of 100% in 1 M H2SO4

electrolyte solution. An occurrence of 70% retention of initial capacity even after 5000 cycles is supporting

for energy-storage application. Two separate redox reaction behaviors are confirmed in the discharge

measurement.

� 2016 Elsevier Inc. All rights reserved.
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In present work, copper oxide (CuO) films have been successfully synthesized onto a quartz substrate

using a simple and catalyst-free thermal evaporation technique and their chemiresistive properties were

carried out towards host of target gases. Structural analysis demonstrates the formation of poly-

crystalline single phase monoclinic CuO. Formation of nanocubesetype of surface morphology of CuO

was observed from morphological investigation. Gas sensing results demonstrate that the CuO films,

composed of nanocubes (NCs), are highly selective towards oxidizing nitrogen dioxide (NO2) gas than

other target gases along with rapid response and recovery times. CuO sensor films exhibit the maximum

response value of 76%e100 ppm NO2 @150 �C. In addition, CuO films are able to sense as low as 1 ppm

concentration of NO2 gas. The effect of operating temperature on the NO2 sensing properties of CuO films

was thoroughly investigated and reported. Impedance spectroscopy was used to study the interaction

mechanism between CuO sensor film and NO2 gas molecules.

© 2017 Elsevier B.V. All rights reserved.

1. Introduction

In recent years, the environmental air pollution has notably

increased due to global industrialization, which is very harmful to

the environment and human beings as well. The polluted air

become hazardous due to growing in the concentration of

poisonous gases like nitrogen dioxide (NO2), carbon dioxide (CO2),

hydrogen sulfide (H2S), carbonmonoxide (CO), and sulphur dioxide

(SO2). Among these toxic gases, NO2 is one of the most regular

poisonous contaminants emitted from various fields such as com-

bustion in automobile engines, home heaters, furnaces, and power

plants [1,2]. NO2 is also commonly generated from the many

routine chemical production processes and photochemical smog,

which is harmful to humans and animals. Even very lowamounts of

NO2 gas are very toxic to humans and the environment as well [2].

As a result, the development of gas sensor systems, which can

monitor NO2 levels at low ppm concentrations is a challenge in the

gas sensing field. In the last few years, a variety of semiconducting

metal oxides such as zinc oxide (ZnO), titanium dioxide (TiO2), tin

dioxide (SnO2), and copper oxide (CuO) have been extensively

investigated to detect NO2 gas owing to their high response and

excellent chemical stability [3e6]. The typical p-type semi-

conducting metal oxides such as cobalt oxide (Co3O4), nickel oxide

(NiO), and CuO holds their individual characteristics [7e9].

Amongst them CuO has been extensively studied because of its

variety of applications such as in high critical temperature super-

conductors, gas sensors, batteries, solar energy conversion systems,

as a catalyst, and field emitters [8e10]. Till today, several physical

and chemical routes such as polyol method, hydrothermal reaction,

seed-mediated solution growth, anodization, thermal oxidation,

and electro-spinning have been successfully utilized to prepare

hierarchical CuO nanostructures [11e16]. All above-mentioned

synthesis routes require higher processing temperatures and

moderately sophisticated instruments.

In the present study, a simple and catalyst-free thermal evap-

oration (TE) method was successfully employed for the synthesis of

CuO NCs onto quartz substrate. The TE method used for the* Corresponding author.
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Ultrasensitive and bifunctional ZnO nanoplates for
an oxidative electrochemical and chemical sensor
of NO2: implications towards environmental
monitoring of the nitrite reaction†

Shivsharan M. Mali,a Parag P. Chavan,a Yuvraj H. Navale,b Vikas B. Patilb

and Bhaskar R. Sathe *a

Herein, we focused on the one pot synthesis of ZnO nanoplates (NP edge thickness of �100 nm) using

a chemical emulsion approach for chemical (direct) and electrochemical (indirect) determination of NO2.

The structural and morphological elucidation of the as-synthesized ZnO NPs was carried out by X-ray

diffraction (XRD), scanning electron microscopy (SEM), energy dispersive analysis of X-ray (EDAX),

thermogravimetric analysis (TGA) and BET-surface area measurements. The XRD studies of the as-

synthesised NPs reveal that ZnO NPs have a Wurtzite type crystal structure with a crystallite size of

�100 nm. Such ZnO NPs were found to be highly sensitive to NO2 gas at an operating temperature of

200 �C. Electrocatalytic abilities of these ZnO NPs towards NO2/NO2
� were verified through cyclic

voltammetry (CV) and linear sweep voltammetry (LSV) using aqueous 1 mM NO2
� (nitrite) in phosphate

buffer (pH 7) solution. The results revealed enhanced activity at an onset potential of 0.60 V vs. RCE,

achieved at a current density of 0.14 mA cm�2. These ZnO NPs show selective NO2 detection in the

presence of other reactive species including CO, SO2, CH3OH and Cl2. These obtained results show that

this chemical route is a low cost and promising method for ZnO NPs synthesis and recommend further

exploration into its applicability towards tunable electrochemical as well as solid state gas sensing of

other toxic gases.

1 Introduction

Nitrogen dioxide (NO2) gas is well known to be one of the irri-

tant gases, and is a prominent intermediate product of the

industrial synthesis of nitric acid. Moreover, other common and

considerable contributors to NO2 gas production are combus-

tion engines, the burning of fossil fuels, fertiliser industries,

cigarette smoke, and butane and kerosene heaters and stoves.1

Unfortunately, NO2 can cause respiratory infections, photo-

chemical smog and acid rain2 and it is injurious to human

health. Exposure to unsafe and elevated levels in the body can

cause severe underlying diseases such as chronic obstructive

pulmonary disease or asthma. For example, NO2 reacts with

water droplets in the trachea and lungs forming droplets of

nitric acid and these tiny droplets penetrate deep into the lungs

causing various respiratory diseases.3 Moreover, NO2 exposure

has also been associated with sudden infant death syndrome.4

Thus, it is imperative to develop a sensor for detecting NO2 gas.

Signicantly, many solid state gas sensors have been recently

explored for NO2 gas sensing such as WO3,
5 VO2,

6 NiO,7 SnO2

(ref. 8) and ZnO.9 Among these, ZnO is a cheap, stable and

nontoxic material and it is possible to further improve its

chemical and physical properties by controlling its dimensions

in a micro/nano-regime. This motivated us to develop a new,

cost effective, safer synthetic method for the synthesis of its

nanostructures by a chemical approach, taking into consider-

ation energy and environmental factors. The past literature

reects that the properties and performances of ZnO based

devices are signicantly inuenced by its structural features.10,11

Recent studies in the literature have demonstrated that the

crystal structure and its morphology have a signicant inuence

on its surface sensitive reactions, especially gas-sensing, elec-

tronic, electrochemical and many more.12,13 For example, one-

dimensional (1D) nanostructures of ZnO, such as nanowires,14

nanorods,15 and nanobelts16 and their hierarchical structures

were widely used in gas sensor applications,15 also, recently,

two-dimensional (2D) structures, such as NPs, have been

another common structure of ZnO.17,18 Thus, the need for

simple and cost effective ZnO based gas sensors further

encourages us to design and develop a method for the synthesis
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Bismuth molybdate (α-Bi2Mo3O12) nanoplates via facile hydrothermal and

its gas sensing study
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A R T I C L E I N F O

Keywords:
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Hydrothermal method

A B S T R A C T

Herein, we report a facile synthesis of bismuth molybdate (α-Bi2Mo3O12) nanoplates (NPs) via hydrothermal route

and studied its gas sensing performance. The developed α-Bi2Mo3O12 was analyzed by various technique for

structural and morphological studies. XRD analysis showed the monoclinic crystal structure of α phase of

Bi2Mo3O12 with crystalline size 40 nm. The morphological features were studied using FE-SEM and FE-TEM,

showed Bi2Mo3O12 nanoplates of thickness 20–25 nm and also showed the signs of variation with different hy-

drothermal reaction time. The chemical composition and their states were studied by XPS and EDAX analysis. The

material was examined for gas sensing proficiency towards various reducing gases (acetone, ethanol, propanol,

xylene, trimethylamine). Bi2Mo3O12 NPs corroborate good selectivity (78%) towards ethanol at an optimum

operating temperature 325 �C with the response and recovery time, 1054s and 8030s, respectively. Furthermore,

the sensor showed better reproducibility and stability in response to consecutive exposure of ethanol. The

α-Bi2Mo3O12 has two acidic sites and one basic site, which excel the interactions and are responsible for better gas

sensing performance.

1. 1. Introduction

Bismuth molybdates are an important class of semiconducting ma-

terials having the general chemical formula of Bi2O3. nMoO3, where

n¼ 1–3. Accordingly, they possess three phases (α, β, and γ) such as

α-Bi2Mo3O12, β-Bi2Mo2O9 and γ-Bi2MoO6 [1,2]. Due to their interesting

properties such as corrosion resistance, high dielectric strength, unique

optical band gap, well-defined geometry, morphology, and cost effec-

tiveness, they are receiving increasing attention in the research and

development [3,4]. Amongst these three phases, n-type monoclinic bis-

muth molybdate (α-Bi2Mo3O12) is more popular in applications such as

catalyst in organic transformation, oxygen evolution, and pollutant

degradation [5]. The specific reason is its highly oxygen-deficient fluorite

structure (Mo atoms in (MoO4)
2- and vacancies with Bi sites) which fa-

cilitates possible chemical reactions. The vacancies are in an ordered

arrangement with Bi channels and three different Mo sites. Each of them

coordinated with five O atoms favors the chemical reaction [6,7].

Historically, Bi2Mo3O12 is considered as an industrial catalyst due to

its various applications such as the conversion of propylene to acryloni-

trile or selective oxidation of acrolein, the catalyst for oxidation of pro-

pene to acrolein, dehydrogenation of butane to butadiene [8] and

literature therein. Owing to the high stability of bismuth molybdate, it is

used as an active photocatalyst such as Hip�olito et al., reported

Bi2Mo3O12 for photocatalytic nitrogen oxide (NO) removal [9] whereas,

Cao, et al., and Liu et al., are prepared Bi2Mo3O12/MoO3 composites for

efficient dye degradation [10], while, Mandlimath et al., explored

Bi2�xRExMo3O12 nanorods for dye degradation. We have also reported

pyridine intercalated Bi2Mo3O12 nanorods [11].

In the state of art, various synthesis routes were adopted for devel-

oping Bi2Mo3O12, namely, organic electrolyte-assisted UV-light exciting
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Enhanced energy density and stability of self-assembled cauliflower of Pd

doped monoclinic WO3 nanostructure supercapacitor
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H I G H L I G H T S

• Pristine WO3 and Pd doped WO3 is

synthesized by simple hydrothermal

method.

• The WO3 cabbage morphology con-

verted into WO3 cauliflower by Pd

doping.

• The greater surface area, crystallinity

and conductivity are observed by

doping.

• Almost four times higher specific ca-

pacitance is realized in WO3 cauli-

flower.

• The excellent stability almost ten

times higher is achieved in WO3 cau-

liflower.

G R A P H I C A L A B S T R A C T

A R T I C L E I N F O

Keywords:

Pseudocapacitors

Tungsten oxide

Nanosheets

Nanobrick

Specific capacitance

Energy density

A B S T R A C T

Enhanced electrochemical performance of WO3 nanostructures by engineering their morphology, structural and

surface defect at nanoscale is feasible. Herein we report the effect of Pd doping on the morphological and

electrochemical properties of WO3 at nanoscale prepared by a simple hydrothermal method. The synthesized

pristine WO3 (cabbage like morphology) and Pd doped WO3 (cauliflower like morphology) are examined by

using XRD, XPS, Raman spectra, BET, FE-SEM, TEM. The morphological investigation shows the effective re-

building of nanosheets assembled cabbage shaped pristine WO3 into nanobricks assembled cauliflower shaped

Pd doped WO3 with improvement in crystallinity, surface area and conductivity. As a result, the enhancement in

the electrochemical performance of cauliflower shaped Pd-WO3 is recorded four times higher specific capaci-

tance than pristine WO3. Additionally, the excellent cyclic stability (almost ten times higher than pristine WO3)

up to 1100 cycles with nearly 86.95% capacity retention is observed in Pd-WO3 attributed to Pd content and

highly modified structural arrangement.
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Nanomorphology-dependent pseudocapacitive properties of NiO 

electrodes engineered through controlled potentiodynamic 

electrodeposition process† 

Rohan M. Kore,a Rajaram S. Mane,b,c Mu. Naushad,c Mohammad R. Khan,c and Balkrishna J. 

Lokhandea,* 

 

Three nickel oxide (NiO) electrdes of diferent morphologies have been successfully engineered through a controlled 

potentiodynamic electrodeposition process in the presence of different nickel precursors. Effect of nickel precursors on 

structural, morphological and pseudocapacitive properties of NiO thin film electrodes have been systematically investigated. 

The stucural information obtained from the X-ray diffraction patterns confirms the formation of cubic structured NiO. The 

field-emission scanning electron microscopic images endorses for the evolution of uniformly distributed up-grown 

nanoflakes, irregular nanoflake-like and a well-covered porous architecture comprised of interconnected uniform 

nanoflakes of NiO nanostructures with surface contact angle values 126°, 148° and 104°. The effect of the developed NiO 

nanostructures on pseudocapacitance behavior has been thoroughly investigated using cyclic voltammetry, 

chronopotentiometric charge-discharge and electrochemical impedance spectroscopy measurement techniques. The 

optimal specific capacitance of 893 Fg-1 has been achieved for NiO electrode having interconnected nanoflake-type 

morphology at the scan rate of 5 mVs-1. Furthermore, these NiO electrodes have demonstrated long-term cycling stability in 

KOH electrolyte. The electrochemical impedance spectroscopy measurements carried out on developed NiO nanostructured 

electrodes corroborate that, NiO electrode composed of uniformly distributed interconnected nanoflakes is best and 

suitable electrode for good capacity electrochemical supercapacitor among others. 

Introduction 

The development of human civilization and advancement of modern 

technology have made energy at the centre of everlasting quest. An 

important intermediate step towards versatile and efficient energy 

applications includes energy storage and its transportation with 

minimum losses. Most effective and practical technologies, presently 

preferred, for electrochemical energy storage comprises batteries, 

fuel cells and electrochemical supercapacitors (ECs). ECs or 

ultracapacitors have attracted significant attention, mainly due to 

their high power density, long lifecycle and bridging function for the 

power/ energy gap between traditional capacitors (high power 

output) and batteries/fuel cells (high energy storage).1-3 However, 

depending on the charge storage mechanism as well as active 

materials used, ECs are classified into two categories. One, in 

electrochemical double layer capacitors (EDLCs), where carbon-

based active materials, graphene etc., are in general considered, 

which stores charges at electrode/electrolyte interface. While in 

second type i.e. pseudocapacitors or redox supercapacitors, charge 

storage in electrode materials like transition metal oxides as well as 

electrically conducting polymers takes place through fast and 

reversible surface/near-surface reactions.4 Among various 

transition-metal oxides including RuO2, IrO2, MnO2,  NiO, Co2O3, SnO2, 

Fe2O3, V2O5 etc.,5-13 nickel oxide (NiO) has found considerable 

attention and interest, due to its high theoretical capacity (2573 F 

g−1), low-cost, low-toxicity, low environmental impact and 

sufficiently large pseudo-capacitive behaviour.14,15 There are several 

methods so far used to tune the  size, shape and morphology of 

electrode used for EC. Commonly, layered nickel hydroxide (Ni(OH)2) 

with various morphologies can be synthesized from solution 

methods like chemical precipitation,16 electrodeposition,17 followed 

by thermal decomposition using solutions of Ni(II). Lee et al. 

synthesized hierarchical microspheres of α- Ni(OH)2 nanosheets, 

intercalated with desired anionic species (Cl-, NO3
-, OAc-, and SO4 2-), 

and showed change in specific capacitance as a function of size of the 

intercalated anion.18 Dubal et al. developed different nanostructures 

of -Ni(OH)2 using chemical bath deposition method from different 

nickel precursors.19 It is inferred that, the surface morphology and 
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Solapur. 413255 (M. S.), India. Email: bjlokhande@yahoo.com, rmkore@sus.ac.in 
b Centre for Nanomaterials & Energy Devices, School of Physical Sciences, SRTM, 

University, 431606, Nanded, India. 
c Department of Chemistry, College of Science, Bld#5, King Saud University, Riyadh, 
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Abstract 
 

2.3 x 10-3 wt% multi-walled carbon nanotube incorporated silica aerogel (MWCNT/Silica aerogel) was synthesized by 

ambient pressure drying. The as-synthesized MWCNT reinforced silica aerogel was characterized by XRD, SEM, N2-adsorption–
desorption, etc. The MWCNT/Silica aerogel catalyzed a multicomponent reaction for synthesizing medicinally important 

benzylpyrazolyl coumarin derivative. And, in another application, the efficient decolorization of Eriochrome Black T and 

Methylene Blue from their respective aqueous solutions over MWCNT/Silica aerogel was also investigated using UV 

spectrophotometer. A comparison has also been made with decolorizing activities of silica gel and activated charcoal. 

 

Keywords: MWCNT/Silica aerogel synthesis, ambient pressure drying, heterogeneous catalysis, dye decolorization

 

 

1. Introduction 
 

Aerogel is an ultra-light synthetic porous material 

having unique microscopic (nanoscale skeleton) and macro-

scopic (condensed state matter) structural features. An aerogel 

is derived from gel made through sol-gel chemistry when the 

liquid component inside the wet gel is exchanged by air 

without damaging the solid microstructure (Kistler, 1931; Du, 

Zhou, Zhang, & Shen, 2013). Aerogels are attractive materials 

for their applications in thermal insulation, adsorption, 

 
chemical sensors, catalysis, and space explorations. Usually 

silica aerogels have poor mechanical strength and are 

hygroscopic in nature. Off late, silica aerogels and metal-

modified aerogels have been widely employed as catalyst 

support and catalysts (Müller, Schneider, Mallat, & Baiker, 

2001). Carbon aerogels have interesting adsorption properties, 

structural stability, high thermal stability and most importantly 

the useful electronic conductivity for their applications in 

catalyst carriers, oil or organic solvents’ adsorption and 
energy storage (Biener et al., 2011; White, Brun, Budarin, 

Clark, & Titirici, 2014). Multi Walled Carbon Nanotubes 

(MWCNTs) were used as reinforcement to improve the 

mechanical properties of silica aerogels (Bangi, Kavale, Baek, 

& Park, 2012). MWCNT/Silica aerogel composites are useful 

hybrid aerogels (Bargozin, Amirkhani, Moghaddas, & 
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Abstract
Well-defined α-(cyclic carbonate), ω-hydroxyl asymmetric telechelic poly(ε-
caprolactone)s (PCLs) were prepared with good end-group fidelity by ring-opening
polymerization (ROP) of ε-CL catalyzed by Sn(Oct)  in conjunction with a renewable,
functional bio-based initiator namely glycerol 1,2-carbonate (GC) in bulk at 110 °C. The
end group’s structure derived from the alcohol initiator was confirmed by NMR, FTIR
and MALDI TOF MS. The living character of ROP of ε-CL using GC/Sn(Oct)  was
demonstrated by the linear correlation of molecular weight versus monomer
conversion. End-capping reaction of α-(cyclic carbonate), ω-hydroxyl asymmetric
telechelic PCL with itaconic anhydride to yield α-(cyclic carbonate), ω-(itaconic acid)
asymmetric telechelic PCL was presented. Five-membered cyclic carbonate end group
reaction with 2-phenylethylamine enabled the hydroxyurethane end functional PCL
without the use of the relatively more hazardous isocyanates and without any by-
product.
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CdSe thin films
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Outline
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Highlights
Reaction additives were used to invoke the stoichiometric protocols.

Compositional studies show stoichiometry dependency on the additive
concentrations.

Obtained CdSe thin films are of hexagonal crystal structure.

Optical and electrical studies support established protocols.

Abstract
An attempt is made to establish the procedure for regulating stoichiometry and hence the
materials properties of the chemically deposited CdSe thin films. Reliance of the structural,
morphological, optical and electrical properties on the stoichiometry was studied to support
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Abstract

The main theme in thin film science is to control

the stoichiometry of chemical constituents to form

a quality yield supporting functional applications.

Here, we have attempted the constraint

formulation for stoichiometry regulation of ZnSe

thin films by an industry preferred chemical

deposition. The as-deposited films were

characterized through the elemental,

compositional, structural, morphological, optical

and electrical transport studies. X-ray

photoelectron spectroscopy confirmed the +2 and

−2 oxidation states of Zn and Se in as-grown thin

films. The compositional analysis further suggested

near-stoichiometric film formation for

TEA = 0.3 ml, NH3 = 17 ml and N2H4 = 6 ml.

Structural assessment confirmed the formation of

poly-microcrystalline thin films with cubic zinc

blend structure. Spherical crystallites with uneven
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Abstract

In an attempt to design and fabricate a suitable II–

VI group material of variable optical gap, we have

synthesized a series of ZnxCo1−xS (0 ≤ x ≤ 0.4) thin

films via a facile chemical solution growth

technique. To gain insight of the materials

properties we have opted for different

characterization techniques and are reporting our

observations pertaining to the elemental analysis,

magneto-topography, optical and electrical

transport studies. Excellent agreement of binding

energy values for Co2p, Zn2p and S2p levels in

elemental analysis concluded the oxidation states

as Co2+, Zn2+ and S2−. Magnetic force microscopy

confirmed the existence of randomly distributed

magnetic domains mimicking the surface

topography. The optical studies determined the

high absorption coefficient (α ≈ 104 to 105 cm−1) in
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Abstract

Supporting Information 

This study investigates anti-in�ammatory activity with improved pharmacokinetic and
non-ulcerogenic properties of various novel synthesized prodrugs of ketoprofen in
experimental animals. Prodrugs 3a, 3f and 3k were found to possess signi�cant anti-
in�ammatory activity with almost non-ulcerogenic potential than standard drug
ketoprofen (1) in both normal and in�ammation-induced rats. The experimental �ndings
elicited higher AUC and plasma concentration at 1 and 2 h indicating improved oral
bioavailability as compared to parent drug ketoprofen. These prodrugs are found to have
no gastric ulceration with retained anti-in�ammatory activity. Therefore, present
experimental �ndings demonstrated signi�cant improvement of various pharmacokinetic
properties with non-ulcerogenic potential of ester prodrugs of ketoprofen.
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Graphene-wrapped Ag PO /LaCO OH heterostructures for
water purification under visible light
Santosh S. Patil , Mukund G. Mali , Animesh Roy , Mohaseen S. Tamboli , Virendrakumar G. Deonikar , Deepak
R. Patil , Milind V. Kulkarni , Salem S. Al-Deyab , Yoon, Sam S. , Sanjay S. Kolekar , Bharat B. Kale 

Show more

Outline
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Abstract
We demonstrated a unique synthesis approach of graphene (GR)-wrapped Ag PO /LaCO OH
(APO/LCO) heterostructures by an in-situ wet chemical method. FESEM analysis reveals the
formation of rhombic dodecahedrons of APO decorated with LCO and later wrapped with GR
flakes. Optical studies shows two absorption edges corresponding to the band gap energies of
APO (2.41 eV) and LCO (4.1 eV). Considering the absorption edge of the heterostructures in the
visible region, the photocatalytic activities of photocatalysts containing different APO/LCO
mass ratios were evaluated by the degradation of MB. GR-decorated composite with 20% LCO
(APO/LCO20/GR) exhibited the highest photocatalytic activity for MB degradation, with a rate
constant, k of 0.541 min . The photocatalytic activity of APO/LCO20/GR more greatly
enhanced than those of the individual constituents (APO, LCO, APO/LCO20). The enhanced
photocatalytic activity of the heterostructure can be attributed to the co-catalytic effect of LCO
as well as intriguing physicochemical properties of GR. To understand the enhanced
photocatalytic activity of the heterostructures the photocatalytic reaction mechanism is
proposed in detail. The recyclability of the APO/LCO/GR composite photocatalyst is further
evaluated by reusing the catalyst in replicate photocatalytic experiments which shows
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Article

The role of capping ligand concentration on the microstructural characteristics of strontium titanate
(SrTiO3 or STO) nanoparticles has been investigated. Capping the surface of primary particles with
ligand having long alkyl chain protects the increase in nanoparticle size by hindering the
agglomeration. Therefore, in the present work the role of ligands namely cetyltrimethyl ammonium
bromide (CTAB) and polyvinylpyrrolidone (PVP) on the structure and surface morphology of STO
have been studied by varying their concentrations from 0.01 to 0.08 M and 0.001 to 0.008 M
respectively. The structure of STO was determined using the X-ray diffraction (XRD) and
transmission electron microscopy (TEM) techniques. The surface morphologies of the different
STO samples were viewed through the field emission scanning electron microscopy (FESEM). A
cubic crystalline phase formation of STO has been observed as revealed from the XRD and TEM
images. The typical crystallite size, strain and dislocation density determined for PVP capped STO
are 29 nm, 2.08 × 10−03 and 1.194 × 1015 m−2, respectively. FESEM images manifested a
decrease in the grain size as a result of increase in the concentration of CTAB to 0.05 M and PVP
to 0.005 M. Nearly spherical grains with some sort of fusing have been observed at lower and
higher concentrations of the CTAB and PVP in both the cases.

Inspec keywords: transmission electron microscopy; internal stresses; dislocation density;
crystallites; field emission electron microscopy; wide band gap semiconductors; strontium
compounds; grain size; surface morphology; scanning electron microscopy; X-ray diffraction;
nanoparticles

Other keywords: strain; XRD; crystallite size; TEM; FESEM; field emission scanning electron
microscopy; nanoparticle size; microstructural characteristics; cubic crystalline phase formation;
SrTiO3; capping ligand concentration; cetyltrimethyl ammonium bromide; dislocation density;
transmission electron microscopy; grain size; polyvinylpyrrolidone; surface morphology;
agglomeration; strontium titanate nanoparticles; alkyl chain; X-ray diffraction

Subjects: Solid surface structure; Etch pits, decoration, transmission electron-microscopy and
other direct observations of dislocations; Microstructure; Structure of solid clusters,
nanoparticles, nanotubes and nanostructured materials
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Microstructural characteristics of SrTiO3 nanoparticles: the role of capping ligand
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Synthesis and characteristics of Zn Cr Se composite thin film
materials
Lalasaheb Patangrao Deshmukh , Pandurang Chilu Pingale , Shrishail Suresh Kamble , Noormahmad
Nabisaheb Maldar 

Show more

Outline

https://doi.org/10.1016/j.compositesb.2015.09.047

Abstract
ZnSe and Zn Cr Se (0 ≤ x ≤ 0.35) composite thin films were deposited by a chemical growth
technique. The energy dispersive spectroscopy, X-ray diffraction analysis, scanning electron
and atomic force microscopies, optical and electrical transport techniques were used to study
the characteristic properties of thin composite films. An EDS analysis showed that the expected
elements (Zn, Se and Cr) exist in the thin solid films. XRD analysis confirmed hexagonal
wurtzite structure with dominant preferred orientation along <100>. SEM studies revealed that,
both ZnSe and Zn Cr Se films grow in a definite fashion. AFM images showed formation of
almost spherical crystallites of ZnSe and Zn Cr Se. The optical bandgaps of Zn Cr Se films
found to be decreased from 2.71 eV to 2.53 eV for the change of x from 0 to 0.05. The electrical
conductivity of Zn Cr Se films found to be increased continuously with x up to 0.05 and then
decreased for higher x-values.

Solapur University does not subscribe to this content.

1–x x

a a, b a

c

Share Cite

1–x x

1–x x

1−x x 1−x x

1−x x

Get Access

Full Text

Help





Home   All Journals   Journal of Macromolecular Science, Part A   List of Issues  
 Volume 54, Issue 2   Synthesis and characterization of proces ....

Pure and Applied Chemistry
Volume 54, 2017 - Issue 2

Journal of Macromolecular Science, Part A 

91
Views 

16
CrossRef citations to date 

0
Altmetric

Article

Synthesis and characterization of
processable heat resistant co-poly(ester-
amide)s containing cyclopentylidene
moiety

,S. S. Ankushrao ,V. N. Kadam ,Y. S. Patil ,V. P. Ubale  &N. N. Maldar A. A. Ghanwat 
Pages 124-132 | Received 01 May 2016, Accepted 01 Aug 2016, Published online: 11 Jan 2017

 Download citation   https://doi.org/10.1080/10601325.2016.1261625  

Select Language  ▼

Translator disclaimer

Electronic Banner Advert for STAR: supporting authors in the Global South

      

 

 Full Article  Figures & data   References  Citations   Metrics

  Reprints & Permissions Get access

ABSTRACT

New cyclopentylidene ring-containing diamino-diesters, 1,1-bis(3-aminobenzoyloxy

phenyl) cyclopentane, was prepared through reaction of cyclopentanone with two

 Log in  |  Register







Home   All Journals   Journal of Macromolecular Science, Part A   List of Issues  
 Volume 54, Issue 2   Synthesis and characterization of proces ....

Pure and Applied Chemistry
Volume 54, 2017 - Issue 2

Journal of Macromolecular Science, Part A 

91
Views 

16
CrossRef citations to date 

0
Altmetric

Article

Synthesis and characterization of
processable heat resistant co-poly(ester-
amide)s containing cyclopentylidene
moiety

,S. S. Ankushrao ,V. N. Kadam ,Y. S. Patil ,V. P. Ubale  &N. N. Maldar A. A. Ghanwat 
Pages 124-132 | Received 01 May 2016, Accepted 01 Aug 2016, Published online: 11 Jan 2017

 Download citation   https://doi.org/10.1080/10601325.2016.1261625  

Select Language  ▼

Translator disclaimer

Banner advert for Taylor & Francis Editing Services

      

 

 Full Article  Figures & data   References  Citations   Metrics

  Reprints & Permissions Get access

ABSTRACT

New cyclopentylidene ring-containing diamino-diesters, 1,1-bis(3-aminobenzoyloxy

phenyl) cyclopentane, was prepared through reaction of cyclopentanone with two

 Log in  |  Register





Get rights and content

•

•

•

•

Chemical Engineering Journal
Volume 307, 1 January 2017, Pages 300-310

Mimics of microstructures of Ni substituted Mn Ni Co O
for high energy density asymmetric capacitors
Mohaseen S. Tamboli , Deepak P. Dubal , Santosh S. Patil , Asiya F. Shaikh , Virendrakumar G. Deonikar , 

Milind V. Kulkarni , Noormahamad N. Maldar , Inamuddin , Abdullah M. Asiri , Pedro Gomez-Romero , 

Bharat B. Kale , Deepak R. Patil 

Show more

Outline

https://doi.org/10.1016/j.cej.2016.08.086

Highlights
Hydrothermal synthesis of hierarchical Mn Ni Co O  nanostructures.

Morphological transformation from 3D microcubes to 1D nanowires.

Fabrication of asymmetric capacitor with activated carbon.

Excellent energy density (35.2 Wh/kg (2.1 mWh/cm )).

Abstract
The preparation of nanostructured hierarchical Mn Ni Co O  metal oxides as efficient
supercapacitors of different structures and configurations especially for the miniaturized
electronics is still a challenge. In this context, we report template free facile hydrothermal
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Design and fabrication of quaternary Co Zn Cd S thin film
photoelectrochemical (PEC) cell
S.S. Kamble , A. Sikora , G.T. Chavan , S.T. Pawar , N.N. Maldar , L.P. Deshmukh 

Show more
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Highlights
Improvement in topography with composition observed in Co Zn Cd S thin
films.

PEC cell of configuration Co Zn Cd S/0.5 M KCl/ C is devised.

The efficiency (η) and ff are 1.06% and 0.39 respectively for x=y=0.15.

Abstract
Quaternary semiconductor thin films are an emerging material for the development of
photoelectrochemical (PEC) cells. Here, we are presenting the photoelectrochemical properties
of Co Zn Cd S thin films. Chemical synthesis of quaternary Co Zn Cd S thin films has
been reported previously. As-deposited thin films were studied for morphological features
using atomic force microscopy (AFM). The photoelectrochemical (PEC) properties of chemically

Solapur University does not subscribe to this content.

1−x−y x y

a, b c a a d a

Share Cite

1−x−y x y

1−x−y x y

1−x−y x y 1−x−y x y

Get Access



Get rights and content

•

•

•

Materials Letters
Volume 186, 1 January 2017, Pages 247-251

Design and fabrication of quaternary Co Zn Cd S thin film
photoelectrochemical (PEC) cell
S.S. Kamble , A. Sikora , G.T. Chavan , S.T. Pawar , N.N. Maldar , L.P. Deshmukh 

Show more

Outline

https://doi.org/10.1016/j.matlet.2016.09.129

Highlights
Improvement in topography with composition observed in Co Zn Cd S thin
films.

PEC cell of configuration Co Zn Cd S/0.5 M KCl/ C is devised.

The efficiency (η) and ff are 1.06% and 0.39 respectively for x=y=0.15.

Abstract
Quaternary semiconductor thin films are an emerging material for the development of
photoelectrochemical (PEC) cells. Here, we are presenting the photoelectrochemical properties
of Co Zn Cd S thin films. Chemical synthesis of quaternary Co Zn Cd S thin films has
been reported previously. As-deposited thin films were studied for morphological features
using atomic force microscopy (AFM). The photoelectrochemical (PEC) properties of chemically
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Full Length Article

Quaternary schematics for property engineering of CdSe thin
films
G.T. Chavan , S.T. Pawar , V.M. Prakshale , A. Sikora , S.M. Pawar , N.B. Chaure , S.S. Kamble , N.N.
Maldar , L.P. Deshmukh 
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Highlights
Property engineering of CdSe thin films through quaternary schematics is
realized.

Colorimetric studies revealed that cadmium is responsible for the lightness.

Raman spectra supports formation of quaternary Cd(Zn, S)Se thin films.

XPS analysis revealed chemical states of the elements as Cd , Zn , S  and Se .

AFM study revealed samples to be crystalline with platykurtic nature of the
surface.
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MWCNT incorporated silica aerogel prepared by ambient pressure
drying: A recyclable catalyst for multicomponent synthesis of
benzylpyrazolyl coumarin at room temperature
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Abstract

Multiwalled Carbon Nanotube (MWCNT) reinforced silica aerogel was synthesized in a very simple and
cost effective sol - gel method. The process was followed by ambient pressure drying, and then the aerogel
material was characterized by XRD, BET, SEM, EDX and FT-IR. 2.3 x 10-3 wt% MWCNTs were
successfully incorporated in sodium silicate based silica aerogel. This metal-free nanocomposite catalyzed a
four component organic reaction among 4-hydroxy coumarin, benzaldehyde, phenyl hydrazine, and ethyl
acetoacetate for synthesizing medicinally important benzylpyrazolyl coumarin at room temperature. The
MWCNT/silica aerogel composite material having easy accessible active sites and high catalytic activity was
easily recovered and reused. The aerogel composite when impregnated with ceria offered very efficient and
selective reaction methodology.

Graphical Abstract

MWCNT incorporated silica aerogel prepared by ambient pressure drying: A recyclable catalyst for
multicomponent synthesis of benzylpyrazolyl coumarin at room temperature
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MWCNT/Silica aerogel
ambient pressure drying
MWCNT/Silica aerogel heterogeneous catalysis
multicomponent reaction
benzylpyrazolyl coumarin
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Spray synthesized hydrophobic α-Fe O  thin film electrodes for supercapacitor
application
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Abstract
α-Fe O  thin films were deposited through spray pyrolysis technique with different
precursor solution concentrations i.e. (0.05, 0.1 and 0.2 M) of iron nitrate at optimized
400 °C temperature. The effect of precursor concentrations on material properties such
as structural, morphological, contact angle and electrochemical supercapacitive were
explored. Structural analysis, using X-ray diffraction confirmed the hexagonal phase of
the films polycrystalline in nature. The Scanning electron microscopy showed large area
grannual morphology. Contact angle analysis of α-Fe O  thin films illustrated
hydrophobic in nature. The supercapacitive performance of Fe O  thin film electrodes
were explored in 1M NaOH aqueous electrolyte. The specific capacitance was decreased
from 277 F g  to 196 F g  as the concentrations of precursor solution varied from 0.05
to 0.2 M.
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Synthesis and characterization of
conjugated porous polyazomethines
with excellent electrochemical energy
storage performance
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Dhole, V. P. Ubale, N. N. Maldar & A. A. Ghanwat  
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(2018)

382 Accesses 23 Citations Metrics

Abstract

Polymer based energy storage devices have

luminous advantages in comparison with currently

employed supercapacitors due to the

environmental friendliness, cost and versatility. In

general conjugated polymers are more conductive

than the inorganic battery materials and have

greater power capability. In this report the

electron-rich conjugated polymers, containing

thiophene as the core named polyazomethines ware

synthesized. It contains thiophene electron-

donating unit and electron withdrawing unit in

which quinoxaline integrated in benzene ring. The

influence of the π-linkers of the polyazomethines

materials on thermal properties, and

electrochemical energy storage performance was

investigated. Their outstanding electrochemical

performance can be attributed to their conductive
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Optimization of Pt electrodeposition time and pH level
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Highlights
The CIGS/CdS layers were electrodeposited with Pt using various deposition
times.

The Pt electrodeposition time of 20 min yielded −24.16 mA/cm  at optimum.

The effect of the pH on the PEC performance was investigated.

Abstract
Photoelectrochemical (PEC) water splitting was performed using co-evaporated Cu(In,Ga)Se
(CIGS, p-type) films as the photocathode. Pt was electrodeposited on CIGS and CIGS/CdS films.
The effect of the electrodeposition time was investigated to determine the optimal deposition
conditions. The CIGS film was covered with a 60-nm-thick CdS layer (n-type) using a chemical-
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Remediation

Santosh S. Patil, Mukund G. Mali, Mostafa Afifi Hassan, Deepak R. Patil, Sanjay S. Kolekar & Sang-

Wan Ryu  

Scientific Reports  7, Article number: 8404 (2017)

1926 Accesses 37 Citations 0 Altmetric Metrics

Abstract

BiVO4 is ubiquitously known for its potential use as photoanode for PEC-WS due to its

well-suited band structure; nevertheless, it suffers from the major drawback of a slow

electron hole separation and transportation. We have demonstrated the one-pot

synthesis of BiVO4/Ag/rGO hybrid photoanodes on a fluorine-doped tin oxide (FTO)-

coated glass substrate using a facile and cost-effective hydrothermal method. The

structural, morphological, and optical properties were extensively examined,

confirming the formation of hybrid heterostructures. Ternary BiVO4/Ag/rGO hybrid

photoanode electrode showed enhanced PEC performance with photocurrent

densities (J ph ) of ~2.25 and 5 mA/cm  for the water and sulfate oxidation,

respectively. In addition, the BiVO4/Ag/rGO hybrid photoanode can convert up to

3.5% of the illuminating light into photocurrent, and exhibits a 0.9% solar-to-

hydrogen conversion efficiency. Similarly, the photocatalytic methylene blue (MB)

degradation afforded the highest degradation rate constant value (k = 1.03 × 10  

min ) for the BiVO4/Ag/rGO hybrid sample. It is noteworthy that the

PEC/photocatalytic performance of BiVO4/Ag/rGO hybrid architectures is markedly

more significant than that of the pristine BiVO4 sample. The enhanced

View all journals Search Login

content Journal info Publish Sign up for alerts RSS feed

2

−2

−1



Original Research Published: 16 November 2016

Synthesis of novel α,α-difluoro-β-
hydroxycarbonyl pyrazole derivatives
as antioxidant, anti-inflammatory and
anticancer agents
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Abstract

A series of novel α,α-difluoro-β-hydroxyl pyrazole

esters was prepared by Reformatsky reaction.

Subsequently, these esters were converted to acids

and hydrazides. All the synthesized compounds

were evaluated for their in vitro antioxidant, anti-

inflammatory and anticancer potential at various

concentrations (50, 100 μM). Compounds 4d and

6e were found to be potent (93.19 and 90.91 %) and

compounds 5d, 6c and 5f were good OH radical

scavengers (79.55–72.73 %) as compared to the

standard drug ascorbic acid (88.63 %). Compounds

6a, 5c, 6f, 4d and 5a showed significant 1,1-

diphenyl-2-picrylhydrazyl radical scavenging

activity (75.95–70.89 %). All the compounds have

shown higher cyclooxygenase-1 (COX-1) inhibition

over cyclooxygenase-2 (COX-2) at concentrations

100 and 50 μM. Compounds 5f, 6b, 4a, 5c, 4f, 5
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Synthesis of extended conjugated indolyl chalcones as potent
anti-breast cancer, anti-inflammatory and antioxidant agents
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Samadhan S. Nagane , Babasaheb P. Bandgar 

Show more

Outline
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Abstract
In the present investigation, synthesis of a series of extended conjugated δ-chloro-α-cyano
substituted indolyl chalcones (5a–p) was accomplished by reacting 3-cyanoacetylindole 2 with
3-chloro-3-phenyl-propenal 4 in the presence of piperidine. The structural interpretations of
newly synthesized compounds were based on chemical and spectroscopic evidences. Anti-
tumor evaluation of the synthesized compounds in vitro against MCF-7 (breast carcinoma) cell
line revealed that they possess high anti-tumor activities. Among them, compound 5e and 5a
demonstrated excellent activity against breast carcinoma (GI  <0.1 and 4 μM respectively) as
good as adriamycin (GI  <0.1 μM). The compounds were also screened against the normal Vero
monkey cell line, which showed moderate selectivity against inhibition of cancer cells. The
effect of extended conjugation on activity authenticated by comparing activity profile of
compound 5a, 5i and 5m with their simple analogues. Among the synthesized compounds, 5i
and 5l were found to be active anti-inflammatory agents in addition to having noteworthy
antioxidant potential. These results suggest the possible use of these compounds for the design
and development of novel anti-breast cancer agents.

Solapur University does not subscribe to this content.

a, b c a a a

d a

Share Cite

50

50

Get Access



Synthesis Published: 02 July 2018

High Performance Poly(ether-amide)s
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Abstract

A series of new methyl substituted poly(ether-

amide)s were synthesized by using direct

Yamazaki’s phosphorylative polycondensation of

novel diacid 1,1-bis[4-(4-carboxymethyl

phenoxy)-3-methylphenyl] cyclopentane (BCMMP)

with various aromatic diamines. These polymers

were characterized by FTIR spectroscopy. Inherent

viscosities of these polymers were in the range 0.25

to 0.42 dL/g indicating moderate molecular weight

built-up. These polymers exhibited excellent

solubility in various polar aprotic solvents such as

NMP, DMSO, DMAc, DMF, pyridine, and were

insoluble in THF, DCM and chloroform. X-Ray

diffraction pattern of polymers showed that

incorporation of methyl substituent on aromatic

backbone and cardo cyclopentylidene moiety

containing ether linkage and methylene spacer
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A novel synthetic approach for designing metal-free, redox-active
quinoxaline-benzimidazole-based organic polymers with high
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Abstract

New organic framework materials, namely, polyphenylquinoxaline (QOP) and polyphenylquinoxaline-
benzimidazole (QOP-BOP) were designed using a high-temperature (>100 °C) polymerization reaction with
different monomers, i.e., 2,5-bis-[(4-benzoylcarbonyl)phenyl]-3-4 diphenyl thiophene (BbcPDT), aromatic
tetraamines and biphenyl dicarboxylic acid. The QOP-BOP copolymer exhibited specific capacitance (SC)
of 305 F g−1 at the current density of 2 A g−1 and 88% retention of its initial specific capacitance after 1000
cycles, which resulted in good cyclic stability. This work establishes the first use of thiophene integrated with
quinoxaline-benzimidazole units for energy storage applications and provides strategies for further
developments in the performance of such conjugated materials. Cyclic voltammetry, charge–discharge and
electrochemical impedance techniques were used to evaluate the electrochemical parameters, which
demonstrated their potential in future energy storage devices.
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Wsn based sensor node deployment for lpg gas leakage detection and controlling

Abstract: 

Wireless Sensor Networks (WSN) has recently been applied in various monitoring applications including
hazardous gases detection. In this paper we present a WSN for hazardous gases detection with a special
emphasis given on its monitoring and controlling for home safety. LPG leak can happen, though rarely, inside a
home, commercial premises or in gas powered vehicles. Leakage of this gas is dangerous as it enhances the risk
of explosion. Therefore, systems should be developed that can monitor the level of LPG gas in the vicinity of the
�re�ghters and generate appropriate alarms if levels of such gases exceed the prescribed safe levels, sending
SMS on user mobile phone and turning off the gas supply valve as a primary safety measure. The system more
like a First Aid, automatically uses a normally closed solenoid valve for shutting off of the gas valve before
calling for help via visual display and audible alarm to those within the environment. For the purpose, we propose
to set up wireless sensor nodes to monitor the leakage area by measuring the Received Signal Strength Indicator
(RSSI) values received by these sensor motes strategically placed at different locations.
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Introduction 
 

The system of planting aquatic plants such 

as reeds or bulrushes in a wet (often gravel) 

substrate medium for gray water recycling is 

called a “Constructed Wetland” or 
“Artificial Wetland” or “Human Engineered 
Wetland”. Constructed wetlands with 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

emergent vegetation have been used to treat 

various types of wastewaters (Wallace and 

Knight, 2006). They are efficient in removal 

of organics through microbial degradation 

and settling of colloidal particles. Suspended 

solids are effectively removed via settling 
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Constructed wetland treatments are engineered systems that have been 

designed and constructed to utilize the wetland vegetation, soils and 

microbial populations to treat contaminants from surface water, ground 

water and wastewater. The use of constructed wetlands to treat wastewater is 

rapidly emerging as a feasible alternative at worldwide.  A pilot scale study 

was conducted to examine the feasibility study and impact of plant density 

on the sewage treatment through selected wetland rooted plant species using 

Angular Horizontal Subsurface Flow (AHSSF) constructed wetland. In the 

present study 100 % sewage concentration and Cana indica, Pannicum 

maximum, Colocasia esculenta, Typha latifolia, Pennisetum purpureium 

Schumach and Eichhornia crassipes of plant species were used and planted 

in equal numbers in the media bed and examined its impact on the sewage 

treatment. In this investigation only plant growth and pollutants removal 

efficiency was studied in various seasons during sewage treatment. In this 

overall study the Pennisetum purpureium of emergent and Eichhornia 

crassipes of free floating plants removed greatest and maximum organic and 

inorganic pollutants from the sewage. The constructed wetland bed of all 

plants shows greenery, leafier and seems flowering and also most of the 

faunal species were attracted towards the experimental bed. 

K ey w o rd s  
 

Constructed 
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Biomass, Sewage 

treatment, Angular 
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Pennisetum 

purpureium, 

pollutants removal 

efficiency. 
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Abstract 

India is facing acute shortage of clean water for drinking and other purposes. Most of the water resources are 

polluted by discharge of domestic sewage. The municipal sewage systems used in developed countries are often 

too expensive to build and operate thus low–cost; low–tech alternatives for treating wastes are needed. An 

alternative is to use natural or artificial wetlands to dispose of wastes. In this research constructed wetland with 

water hyacinth plant has been tried to reduce the pollutant load of sewage. It is found that the system is capable 

of removing pollutants and the hydrophyte has shown its ability to survive in high concentration of nutrients 

with significant nutrient removal. In all the sets of dilution of wastewater, DO (dissolved oxygen) levels 

increased after treatment. In 100% sewage dilution BOD (biological oxygen demand) was observed to be 230 

mg/L which decreased to 120 mg/L. Reduction of metals was noticed in all treatments with reduction in Co, Cu 

and Fe were found to be78.78%, 28.90% and 23.42% respectively. The results obtained from analysis of treated 

wastewater indicated that the treated water can be useful for agriculture, washing, gardening, planting or any 

other purposes.  

 

Keywords: Wetland, Water hyacinth, sewage treatment, nutrient removal 

  

1. Introduction - Waste water generation in India and application of Constructed Wetlands 

In present scenario most of our water bodies, surface as well as groundwater are suffering from pollution by 

manmade activities. Most of the water resources are polluted by discharge of domestic sewage [1]. Due to 

indiscriminate discharge of wastes the pollutant load often exceeds the natural ability of that water body to 

remove the undesirable material or dilute it to a harmless form [28]. Presence of sewage promotes the growth of 

phytoplanktons. This excessive growth depletes the oxygen of water which adversely impacts the aquatic faunal 

population. Sewage mostly contains a large number of inorganic and organic impurities [29] cysts of pathogens, 

bacteria and viruses causing waterborne diseases such as cholera, dysentery, hepatitis, typhoid, gastroenteritis, 

enteric fever and malaria etc [2]. 
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Abstract 

 
The present investigation is aimed  to assess the ore bearing potential of Koheda and Hausnabad mandles of  Karimnagar 

district of Telangana covering an area of 150 Km2 that lies between 18o 15’ to 18o 05’ N latitudes and 79o 02’ to 79o 11’ E 
longitudes. Geologically, the area is exposed by pink and grey archean granites with pegmatite and quartz veins 

associated with Cu and Mo mineralisation. Soil samples were collected in the present investigation to evaluate the 

secondary geochemical patterns associated with sulphide mineralisation in Koheda. Soil samples are collected in a grid 

pattern from a depth of 30 cms. The elements analysed from the minus 80 ASTM sieve fraction of soil samples are Cu, 

Pb, Zn, Ni, Cr, Co, Mo, W, Fe and Mn. It is inferred that Zn, Co and W could be regional pathfinders, while Cu and Mo 

can be used as local indicators in the study area. The soils having anomalous haloes of Cu and Zn at Kurella at Southwest 

of Kurella and Dharmasagarpalli; Zn, Cu, Co, W and Mo at Maisampalli and isolated anomalous concentration of some 

target elements could prove to be drilling targets for the buried mineralisation at Regonda, Arepalli, Gotlamitta, 

Ramachandrapuram and Ramannapet. 

 

Keywords: Koheda , Archean granites, secondary dispersion pattern, target elements 

 

Introduction 

   Koheda area was selected because of the presence of suitable rock type for hosting copper and molybdenum 

mineralisation. The aim of investigation is to carry out systematic orientation geochemical survey with a view 

to develop reliable prospecting tools in secondary geochemical landscape. It is envisaged to study abnormal 

geochemical signatures in soil developed over granites. For the purpose, it is proposed to carry out soil-

geochemical survey. The ultimate goal of any such investigation is, of course, to find clues that will help in 

locating hidden ore deposits within granites. Rose et al., (1979) reviewed the usefulness of soil geochemical 

exploration in identification of base metal and molybdenite deposits and stated that in the secondary 

environment a geochemist plays diametrically opposite games of exploration. In the soil surveys the higher 

values are assumed to be in situ and the anomalies in the soils are close to the target. Fifty soil samples were 

collected in the present investigation to evaluate the secondary geochemical patterns associated with sulphide 

mineralisation in Koheda area. 
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AQUEOUS SOLUTION FOR ENVIRONMENTAL POLLUTION 
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ABSTRACT 
The eco-friendly and sustainable technique was developed to resolve the problem of heavy metal pollution.  In the 
present study, the removal of cobalt (Co (II)) was carried out using the activated carbon (AC). Activated carbon 
compound was prepared using selected plants such as Ficus benghalensis (FB), Mangifera indica (MI), Tamarindus 
indica (TI), Azadirachta indica (AI) and Syzygium cumini (SC). The characterization of the products was done by 
using the scanning electronic microscope (SEM) in order to know the microstructure of AC. It shows that prepared 
activated carbons (PACs) are porous in nature having the elevated surface area for effective adsorption and 
applicable for the mitigation of heavy metals. The study involves the effect of dose, concentration and contact time 
for removal of Co (II) and to assess the efficiency of PACs.  The results reveal that the adsorption of Co (II) 
observed to be highest at 5g PAC-AI, PAC-MI and 6g for PAC-TI, PAC-FB, PAC-SC dose, respectively. Maximum 
adsorption was exhibited in a solution containing 25 mg/L concentration of Co (II) after addition of a mixed dose of 
PACs. The comparable adsorption was observed at contact time for PAC-AI, PAC-TI, PAC-FB, PAC-SC at 120 
minutes and PAC-MI for 30 minutes respectively. Moreover, it is a need for continuous monitoring and further 
research for the development of an eco-friendly and advanced method to remove heavy metals.  
Keywords:  Cobalt (Co (II)), Porous activated carbon, Bio-adsorbent, Plant material  
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INTRODUCTION 
Anthropogenic activities are mostly responsible for causing serious threats to environmental spheres such 
as air, land, and water. The rapid industrial development is the main cause of increase in concentration of 
heavy metals and their disposal into the environment. It is important to mention that more than 20 heavy 
metals are considered lethal, and fifty percent of these are discharged into the environment in a huge 
quantity and that can pose dire consequences on human health.1 The numbers of conventional methods 
have been developed over the last few years for the removal of heavy metals from industrial wastewater. 
The predominant methods are coagulation and flocculation.2 Other traditional techniques were used for 
removal of heavy metal ions from aqueous solutions are chemical precipitation, ion exchange, chemical 
oxidation/reduction, reverse osmosis, electrodialysis, ultrafiltration, etc. However, these methods have 
their own limitations such as less efficiency, sensitive operating conditions, production of secondary 
sludge and also the disposal is a costly affair.3 The precipitation, ion exchange, electrochemical processes, 
and membrane technology are well-known chemical methods that are economically not feasible and less 
competent than the biosorption process.4 Moreover, these methods create environmental pollution by 
increasing the pollution load of heavy metals through the disposal of byproduct.1 

The cost-effective and non-conventional adsorbents such as agriculture byproducts such as nutshells, 
wood, bone, peat coconut shells have converted into activated carbons and biomass like Aspergillus 
tereus, Rhizopus aehizus.1,5,6  However, these materials can be used as effective adsorbents for the 
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10 tuojh fo”o fganh fnol 

dk;Zdze o`Rrkar 
 

      ^10 tuojh^ fo”o fganh fnol ds miy{; esa 21 tuojh] 2020 dks iq.;”yksd 

vfgY;knsoh gksydj lksykiqj fo”ofo|ky;] lksykiqj Hkk’kk ,oa ok³~~e; ladqy] fganh foHkkx vkSj 

cSad vkWQ bafM;k ds l;qDr RkRoko/kku esa vk;ksftr ^Nk= laxks’Bh^ fo’k;&^Hkkjrh; ukxfjdksa ds 

ekSfyd drZO;ksa dh izklafxdrk ,oa izHkko^A bl laxks’Bh esa fo”ofo|ky; ds fofHkUu ladqy 

rFkk egkfo|ky; ds Nk=&Nk=ksa us fgLlk fy;k vkSj ^Hkkjrh; ukxfjdksa ds ekSfyd drZO;ksa dh 

izklafxdrk ,oa izHkko^bl laxks’Bh esa mifLFkr Nk=ksa ds izfrHkkfx;ksa dks dforkvksa dk Hkh iBu 

fd;k x;kA rks dqN Nk=&Nk=kvksa us Lo;a fy[kh gqbZ dfork,¡ Hkh lqukbZA bl dk;Zdze ds 

fy, v/;{k ds :i esa ikfy foHkkx ds izk-fot;dqekj >qcajs ;g mifLFkr jgsA rks dk;Zdze dh 

Hkwfedk MkW-vuar oM?k.ks us j[khA lw=lapkyu izk-eerk cksYyh us fd;kA  

     17 flrEcj 2019 dks ^fganh Hkk’kk ,oa laLd``fr^ bl fo’k; ij fo”ks’k O;k[;ku dk 

vk;kstu fd;k x;kA ftlesa izeq[k vfrfFk ds :i esa izk-MkW-Hkxoku vknVjko] foHkkxk/;{k] 

fganh foHkkx] larks’k fHkejko ikVhy egkfo|ky;] eqnzi mifLFkr jgs gSaA dk;Zdze dh v/;{krk 

izk-MkW- izHkkdj dksGsdj] lapkyd] Hkk’kk ,oa ok³~~e; ladqy us dhA dk;Zdze dh Hkwfedk MkW- 

vuar oM?k.ks us j[kh rks lw=lapkyu izk-eerk cksYyh us fd;kA bl dk;Zdze esa Hkk’kk ,oa 

ok³~~e; ladqy Nk=&Nk=kvksa vkSj v/;kidksa us fgLlk fy;kA 

fganh foHkkx 
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अनुलादक उददू वाहशत्म अकादभी भशायाष्ट्र चे भाजी वदस्म लकाय कादयी आणण बाऴा ल लाडभम वंकुर चे 
वंचारक प्राध्माऩक डॉक्टय प्रबाकय कोऱेकय, खादीभाने उददू पोयभचे वेके्रटयी ल अभ्माव भंडऱाचे अध्मष 

डॉक्टय भोशम्भद ळपी चोऩदाय ल बाऴा वंकुराचे वल ूप्राध्माऩक गण आणण वलू वलद्माथी मा कामळूाऱेत 
उऩस्स्थत शोते. 

                                 मालेऱी प्रभुख ऩाशुणमांचा ऩरयचम ल खादीभाने उददू पोयभ ची ओऱख करून देताना 
डॉक्टय भोशम्भद ळपी चोऩदाय म्शणारे की उददू बाऴेच्मा वलकावावाठी अनेक उऩक्रभ ल कामकू्रभ आणण 
कामळूाऱा घेतल्मा जातात. खादीभाने उददू पोयभच्मा कामाूचे उल्रेख कयताना डॉक्टय ळपी चोऩदाय 
म्शणारे गेल्मा चाय लऴाूऩावदन ळशयात वलवलध वाभास्जक, वाहशस्त्मक  ल शळषण वंस्था वोफत आश्रा उददू 
दशा हदलवीम उददू बाऴा वंलधनू कामकू्रभ आमोस्जत कयणमात आरेरा आशे. माचा प्रभुख शेतद उददू बाऴा 
वाहशत्म आणण उददू भाध्मभ ळी ननगडीत वलवलध अडचणी ळोधने ल त्माचे ननयाकयण कयणे अवा आशे. उददू 
वाहशत्माचे प्रचाय ल प्रवाय कयत आशे. तवेच वलद्मार्थमाांभधीर रुप्त गुणांना  उजागय  करून त्मांना 
स्कॉरयशळऩ देणे शळषकांना नलीन टेक्नॉरॉजीची जोडणे. उददूरा वलसान, टेक्नॉरॉजी, इनतशाव, बदगोर, 

अथळूास्रळी जोडणे आणण वलद्मार्थमाांच्मा व्मस्क्तभत्ल वलकावावाठी प्रमत्न कयणे. अन्म बावऴक रोकांना 
उददू शळकलणे ल उददू वाहशत्म आणण शळषा षेरांभध्मे वलळेऴ प्रावलणम प्राप्त वाहशत्मकाय मांना आणण 
वलद्मार्थमाांना पे्रयणादामी फक्षषवे देऊन वन्भान कयणे. शा खादीभाने उददू पोयभचा उदे्दळ आशे. 

                              खादीभाने उददू पोयभचे अध्मष लकाय अशभद ळेख मांनी मा एक हदलवीम याज्मस्तयीम 
कामळूाऱा फद्दर भाहशती देताना म्शणारे की अनुलादानाची करा वलद्मार्थमाांभध्मे अलगत कयणमावाठी आणण 
अनुलाद शे करयमय म्शणदन ननलडणम शेतद मा कामळूाऱे चे आमोजन कयणमात आरे आशे.   मा चचाूवरात 
आऩरे बफत बाऴक म्शणदन भनोगत व्मक्त कयताना लकाय कादयी म्शणारे तजुभूा शे चारद वऩढीरा अत्मंत 
उऩमुक्त आशे. कायण माभुऱे नव्मा वऩढीतीर रोकांना वलवलध वाहशत्म काम आशेत शे भाहशती शोईर आणण 
इतय बाऴांचा प्रवायशी तजुभूा करून आऩण करू ळकतो. लकाय कादयी माफद्दर वखोर भाहशती देत शोते. 

लकाय अशभद ळेख शे आऩल्मा भनोगतात म्शणारे की कोणत्माशी बाऴेने इतय बाऴेतीर ळब्द वाभालदन 
घेतरे तय ती बाऴा वभदृ्ध शोते अनुलादातदन बाऴा जलऱ मेतात .मा वाहशत्म व्मलशायातदन लेगलेगऱे बावऴक 
रोक जलऱ मेतात ल त्मातदन याष्ट्रीम एकात्भता हटकलरी जाते अवे त्मांनी नभदद केरे त्मानंतय प्रशवद्ध 
अनुलादक वलकाय कादयी मांनी अनुलादाचे भशत्ल अधोयेणखत केरे.  

                               ऩुणमश्रोक अहशल्मादेली शोऱकय वोराऩदय वलद्माऩीठाच्मा भाननीम कुरगुरू डॉक्टय 
भणृाश रनी पडणलीव मांनी खादीभाने उददू पोयभ मांच्माळी चचा ूकयताना अळी इच्छा व्मक्त केरी की 



त्मांनी अहशल्मादेली शोऱकय मांच्मा जीलन चरयराचा उददू भधदन अनुलाद कयाला. ज्माभुऱे उददू ल इतय 
बाऴेतीर वलद्मार्थमाांना अहशल्मादेली शोऱकय मांच्मा आमुष्ट्माची भाहशती वलद्मार्थमाांऩमांत ऩोशोचलता मेईर. 

तवेच उददू ल इतय बाऴांचे प्रवाय शोणे गयजेचे आशे. वलद्माऩीठाचे प्राध्माऩक डॉक्टय प्रबाकय कोऱेकय 
म्शणारे उददू ल भयाठी बाऴेच्मा अनुलादाची शी एक भोठी कामळूाऱा वंऩन्न झारी आशे. 

                              कामकू्रभाच्मा अध्मष प्राध्माऩक डॉक्टय भणृाश रनी पडणलीव कुरगुरू वोराऩदय वलद्माऩीठ 
वोराऩदय मांनी खादीभाने उददू पोयभ वोराऩदय मांच्मावोफत वाभंजस्म कयाय कयणमाचेशी घोवऴत केरे. त्मांनी 
खादीभाने उददू पोयभ कडदन अनुलादावाठी जास्तीत जास्त प्रमत्न व्शाले अळी आळा व्मक्त केरी.                                       

                              प्रभुख ऩाशुणे लकाय कादयी भाजी वदस्म उददू वाहशत्म अकादभी भशायाष्ट्र मांनी तजुभूा 
कवे कयाले त्माचे भशत्त्ल ल तजुभूा शळकणमावाठी वलवलध वदरे वांगगतरी. तवेच लेगलेगऱे ळब्द प्रमोग 
करून दाखलरे. त्मांनी स्लतः खदऩ ऩुस्तकांचे अनुलाद केरेरे अवदन त्मांचे अनेक ऩुस्तके ल वाहशत्म 
लाचकांवाठी उऩरब्ध करून हदरी आशेत. मा तजुभूा भधदन क कंला अनुलादातदन वभाजात जागतृी ननभाूण 

कयणमाचे भोठे काम ूकेरेरे अवदन अजदनशी अनुलादाचे खदऩ वाये भाग ूभोकऱे आशेत अवे ते म्शणारे. 

                              कामकू्रभाच्मा अध्मष प्राध्माऩक डॉक्टय भणृाश रनी पडणलीव कुरगुरू वोराऩदय वलद्माऩीठ 
वोराऩदय मांनी खादीभाने उददू पोयभ वोराऩदय मांच्मावोफत वाभंजस्म कयाय कयणमाचेशी घोवऴत केरे. त्मांनी 
खादीभाने उददू पोयभ कडदन अनुलादावाठी जास्तीत जास्त प्रमत्न व्शाले अळी आळा व्मक्त केरी. 

                                 कामकू्रभाचे वदरवंचारन वोराऩदय वलद्माऩीठाच्मा बाऴा ल लाडभम वंकुराच्मा प्राध्माऩक 

आमेळा ऩठाण ने केरे तय आबाय डॉक्टय वुभय्मा फागफान मांनी भानरे. मालेऱी डॉक्टय ळपी चोऩदाय, 

नजीय भुनळी, श्रीयाभऩदय शुन आरेरे प्रभुख ऩाशुणे भोशम्भद उभय फागफान वय ल त्मांच्मा वभलेत उददू 
वलबागाचे वलद्माथी आणण बाऴा ल लाडभम वंकुराचे वल ूवलऴमांचे प्राध्माऩक गण इत्मादींनी शी कामळूाऱा 
मळस्ली कयणमावाठी प्रमत्न केरे. 

 

 

 

 

 

 

 



 

 



 

 

 



 



 



 



 



 



 



 



 



 



 



 



 











 

 





 



 

 

 

 

 

 

 



 



 



 



 



 



 

 

 

 

 

 

 

 

 

 

 

 



 



 



 



 



 



 



 



 



 



 


