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ARTICLE INFO ABSTRACT

Keywords: In the present work, CdO nanowires (NWs) as a visible-light assisted photocatalyst was developed
Cadmium oxide and studied for photocatalytic degradation of representative hazardous colour dyes, which are
Nanowires often exposed to water sources by the textile industries. The uniform CdO NWs were synthesized
Thermal annealing using the simple soft chemical route. Further, the CdO NWs were annealed in air from 350 to
e 450 °C with an interval of 50 °C and were characterized to understand their physical and optical

properties. Structural analysis showed that the crystallinity increases with annealing temperature
till 400 °C. FESEM study of CdO thin films revealed the transformation of NWs into earthworm-
like chain NWs after thermal annealing. The optical absorption study revealed the presence of
direct band-to-band transition with band-gap ranging from 2.17 to 1.55 eV for as-deposited to
annealed films, respectively. The photocatalytic activity of the CAO NWs annealed at 400 °C was
tested by visible-light-induced degradation of Indigo carmine (IC), Ponceau-S (PS), and Congo
red (CR) dyes. In the presence of CdO NWs photocatalyst, the efficiency was found to be 30% for
IC, 39% for PS and 57% for CR dyes. The CdO NWs photocatalyst showed enhanced photo-
degradation i.e., ~ 1.9 times and ~1.4 times higher for CR in comparison to IC and PS, re-
spectively.

1. Introduction

Photocatalysis has received considerable attention all over the world because water pollution from different industries is amongst
trending issues recently. Almost all textile industries have released their artificial/synthetic colour dye pollutants as a wastewater in
the environment. This is a major source of water pollution because textile effluents contain a large group of non-biodegradable, toxic
and carcinogenic organic dye compounds, which are harmful to the living organisms as well as environment. Accordingly, it is more
vital to improve the effective and economical methods for wastewater treatment. So far, various techniques have been employed for
water treatment like as membrane filtration, adsorption, flocculation, coagulation and particularly the photocatalytic degradation
[1,2]. Out of them, the photocatalytic degradation is found to be a favorable and most effective technique to eliminate contaminants
from wastewater. In concern to this semiconducting nanomaterial, in particular, metal oxides are proved to be an effective photo-
catalyst for wastewater treatment [3,4]. Fakhri et al. [5,6] have synthesized several metal oxide nanoparticles such as MoO3, and
WOs, which indicated high antibacterial activity and photodegradation ability for Lidocaine, respectively. Moreover, in a recent

* Corresponding authors.
E-mail addresses: srgosavi.taloda@gmail.com (S.R. Gosavi), nicedeshpande@yahoo.co.in (N.G. Deshpande).

https://doi.org/10.1016/j.ijle0.2018.10.215
Received 29 September 2018; Accepted 31 October 2018
0030-4026/ © 2018 Elsevier GmbH. All rights reserved.



IOP Publishing

@ CrossMark

RECEIVED
7 August 2018

REVISED
300October 2018

ACCEPTED FOR PUBLICATION
13 November 2018

PUBLISHED
28 November 2018

~ PAPER

Mater. Res. Express 6 (2019) 026426

Materials Research Express

Bismuth ferrite thin film as an efficient electrode for photocatalytic
degradation of Methylene blue dye

PV Mane', N B Shinde"‘,IM Mulla'~, R R Koli’, A R Shelke’, M M Karanjkar’, SR Gosavi™* and

N G Deshpande*

' q-SPIN Tech and Nanomaterials Laboratory, Department of Physics, Shivaji University, Kolhapur-416004 (M.S.) India

? Department of Physics, Vivekanand College, Kolhapur (M.S.) India

* Material Research Laboratory, C. H. C. Arts, S. G. P. Commerce and B. B. J. P. Science College, Taloda, Dist. Nandurbar-425413, (M. S.),
India

* Department of Physics, SRM University, Chennai, India.

* Authors to whom any correspondence should be addressed.

E-mail: srgosavi.taloda@gmail.com and nicedeshpande@yahoo.co.in

Keywords: bismuth ferrite, Methylene blue, photocatalysis, spray pyrolysis method

Abstract

The Bismuth Ferrite [BiFeOs-(BFO)] thin film, as a visible-light-driven photocatalytic electrode, is
synthesized using the simple spray pyrolysis method. BFO thin films prepared at different precursor
concentrations of 4 mM, 6 mM, 8 mM and 10 mM are utilized to degrade organic dyes such as
Methylene blue (MB), Congo red (CR), Ponceau-S$ (PS) at different light irradiation times. Single-
phase and polycrystalline nature with rhombohedral crystal structure are observed for all the BFO
samples. BFO is seen to have hydrophilic nature for the films deposited at 6, 8 and 10 mM, which
transits to the hydrophobic nature for films deposited at lower concentration of 4 mM. The optical
study reveals light absorption in the visible-region of the electromagnetic spectrum for all the BFO
samples indicating the use of BFO as photoelectrode in visible-region. BFO samples showed
photocatalytic degradation activity with its reusability for the studied dyes1i.e., MB, CR, and PS.
Significantly, higher efficiency of MB dye degradation was noted. Moreover, after MB dye degradation,
the physical properties of BFO film are again studied, which indicated good stability for BFO sample
prepared at 10 mM precursor concentration.

1. Introduction

The increase in textile industries results in the large production of daily waste (byproducts), which when exposed
to the environment, causes several issues [1-3] concern to air and water pollutions. In particular, the organic
toxic pollutants such as azo dyes from the industries raise much more concern for ecological systems [4—11].
Larger use of these dyes is because of their high solubility and color variety. On contrary, these dyes even at low
concentration stop photosynthesis process and due to toxicity, they are dangerous to aquatic lives. In the last few
years, extensive efforts have been carried out for the development of different technologies to eradicate the
organic and inorganic pollutants that are harmful to the ecological systems. Amongall, photocatalysis is one of
the upcoming technologies, which s safe, effective and can be reusable. Usually, semiconductors with suitable
band-gap such as TiO,, W03, ZnO, CdS, ZnS, etc are used as photoelectrodes for photocatalytic degradation.
Amongall, TiO, [12-16] is most often used as an efficient photocatalytic electrode. But TiO, has some practical
limitation concerning to its large band-gap i.e., itabsorbs only UV light, which has a very little contribution (i.e.,
5%) in the solar spectrum. On the other hand, CdS that absorbs the lightin visible-region is also studied by
several researchers [17-20]. However, CdS has issues concern to its own degradation with the dyes. Apart from
this ‘Cd’ is toxic in nature. This may limit its reusability for longer runs. So a search for a proper alternative that
replaces all the above materials and their concerned issues is necessary.

©201810P Publishing Ltd



https://doi.org/10.30799/jnst.206.19050108

JACS
Visit Journal at http://www.jacsdirectory.com/jnst

Share Your Innovations through JACS Directory

Journal of Nanoscience and Technology

Study of Physical Properties of Nanocrystalline NiO Thin Films Prepared by Spray Pyrolysis

Technique

H.S. Gavalel, M.S. Wagh?, R.B. Ahirrao?, S.R. Gosavi?*

1P.G. Department of Physics, Pratap College, Amalner - 425 401, Maharashtra, India.
2Department of Physics, Arts and Science College Dahiwel - 424 304, Maharashtra, India.
3Material Research Laboratory, C. H. C. Arts, S. G. P. Commerce, and B.BJ.P. Science College, Taloda - 425 413, Maharashtra, India.

ARTICLE DETAILS ABSTRACT

Article history:

Received 12 January 2019
Accepted 27 January 2019
Available online 07 February 2019

Keywords:

Nickel Oxide

Spray Pyrolysis Technique
Optical Properties

In this paper a systematic study has been carried out on the influence of thickness on the physical
properties of nanocrystalline nickel oxide (NiO) thin films prepared on glass substrate by spray pyrolysis
method. The prepared nanocrystalline NiO films were characterized using X-ray diffraction technique
(XRD), field emission scanning electron microscopy (FESEM) and optical measurement techniques. XRD
patterns reveal the cubic structure for all the samples and the crystallite size varies with the thickness.
FESEM images confirmed that all the films are homogeneous, without any crack, dense and exhibit
almost complete coverage of the substrate. The optical parameters such as transmittance, absorption
coefficient and energy band gap of the films as a function of film thickness was investigated by UV-Vis
spectrophotometer. The band gap of the films is found to be direct allowed transition and the variation
of band gap values of nanocrystalline NiO thin films were found to be in the range of 3.48 eV to 3.53 eV.

1. Introduction

Metal oxides have been studied extensively over the last few decades
due to their actual and potential applications in the science and
technology. Due to their interesting optical and electrical properties,
nickel oxide (NiO) is one of the metal oxides which has been investigated
for applications in sensors [1], UV photo-detector [2], in polymer bulk-
heterojunction solar cells [3], organic light emitting diodes [4], photo
anode for 02 evolution [5], perovskite heterojunction solar cells [6] etc.
NiO is a p-type, semitransparent and wide band gap transition metal oxide
material widely used as a nontoxic material showing antiferromagnetic
behavior [1, 7].

Numerous techniques have been employed for the preparation of good
quality NiO thin films. These include chemical bath deposition [8, 9], SILAR
[10], sol-gel dip coating [11], potentiostatic electrodeposition [12], spin
coating [13], electro-hydrodynamic atomization (EHDA) [14], spray
pyrolysis [7, 15-17], e-beam evaporation [18], radio frequency magnetron
sputtering [19], metal organic chemical vapor deposition (MOCVD) [20].

Depending on the application of interest, many efforts have been
conducted to obtain the thin films with desirable physical properties with
the above-mentioned thin film deposition techniques. The low-cost spray
pyrolysis technique is a simple and versatile method for the preparation
of NiO thin films with good optical and electronic properties [17]. Large
area coating, by spraying the precursor solutions along with the carrier
gas or by spraying the mixture directly on the heated surface of the
substrate, becomes possible by using the spray pyrolysis technique [16].
The present work is focused on the preparation of good quality
nanocrystalline NiO thin films using simple and economical spray
pyrolysis technique. The effect of thickness on the structural,
morphological and optical properties of nanocrystalline NiO films have
been investigated and presented systematically in this paper.

2. Experimental Methods

Nanocrystalline NiO thin films were prepared on commercially
available miicroscopic glass substrates (25 mm x 75 mm x1.35 mm) using
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simple spray pyrolysis technique. Prior to deposition, the glass substrates
were cleaned by using soap solution followed by chromic acid, acetone and
deionized water as per the standard procedure. Finally, cleaned glass
substrates were dried in oven.

An appropriate quantity of nickel chloride hexahydrate (NiCl2.6Hz0)
(Loba Chemie,~99% purity) as a precursor of Ni and deionized water as a
solvent were used as a source material for preparation of nanocrystalline
NiO films using spray pyrolysis technique. NiO films were prepared by
spraying a homogeneous mixture of aqueous solution with 0.01, 0.05, 0.10
and 0.15 M NiCl2.6H20 using compressed air as a carrier gas through a
glass nozzle of 0.1 mm bore diameter on the pre-cleaned and pre-heated
amorphous glass substrates kept at 350 °C + 5 °C. The distance between
the nozzle and the substrate was 28 cm. Film thickness was measured by
using the weight difference method considering the density of the bulk
nickel oxide. The structural, morphological and optical properties of the
prepared nanocrystalline NiO films were carried out using X-ray
diffraction (XRD) method in the 26 ranging between 20° to 80° using
Bruker AXS, Germany (D8 Advanced) X-ray diffractometer, field emission
scanning electron microscope (FESEM, S-4800 Type-II, Hitachi High
Technology Corporation Tokyo, Japan) and JASCO UV-VIS
spectrophotometer (V-630) respectively.

3. Results and Discussion

The variation of nanocrystalline NiO film thickness studied as a function
of Ni concentration in order to study the growth kinetics of the prepared
films. Fig. 1 shows the variation of NiO film thickness versus Ni
concentration.

It has been found that thickness of the films increases as the Ni
concentration is increased to 0.1 M and then it is decreased when Ni
concentration is 0.15 M. This shows that the maximum thickness exhibited
by nanocrystalline NiO films prepared with 0.1 M concentration of
precursor solution.

The XRD spectra of nanocrystalline NiO thin films of different thickness
prepared by using spray pyrolysis technique are shown in Fig. 2(a-d). The
XRD patterns clearly showed the influerice of the film thickness on the
crystallinity of the nanocrystalline NiO films. For all NiO films, the cubic
structure characterized with (1 1 1) plane as preferred orientation, are
identified with the standard JCPDS data [JCPDS card No. 73-1519]. Similar
type of XRD pattern were found by Belahssen et. al. [21] for undoped NiO
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Abstract

In this work we report the room temperature facile chemical synthesis of amorphous Cd:

thin film on glass substrate. Thin film was deposited with chemical bath containin admium
vhloride-ammonia-thiourea system. The structural and morphological properties of chefnii'callyb |
deposited film prepared at room temperature were investigated using X-ray diffraction (XRD), |
seanning electron microscope (SEM) attached with energy dispersive X-ray spcétrrc‘)‘métérﬁ
(EDAX). XRD studies revealed the amorphous nature for film deposited at room texx{peratﬁ:é .
SEM studies showed the uniform deposition of CdS on entire surface with minor cx‘-ﬁcksva‘hdﬁw
particles are agglomerated with cubic shape. EDAX study shows the formation of Cd rtchﬁlm
Introduction o
Currently extensive research has been carried out on thin films of metal chalwge de (
semiconducting materials because of their potential applications in the vanous opt J
devices. Among these, cadmium sulfide (CdS) is belonging to I-VI gro‘p»
semiconducting materials which have been widely used due to its interestin propertie
tmnsparency, wide and direct bandgap transition (2 42 eV), hlgh e]ectron'affm
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The paper describes structural, optical and electrical properties of CdS thick film prepared by using
screen printing method. For the preparation of CdS thick film, powder of CdS nanoparticles was prepared
by using chemical precipitation method using cadmium acetate and sodium sulfide as a source of Cd and S
respectively. XRD pattern confirms the formation of pure hexagonal CdS phase with crystallite size of the
order of 19.41 nm and 21.14 nm respectively, for as prepared and annealed CdS thick films. The surface

Keywords: II-VI semiconductors, Metal chalcogenide, Thick film, Optical properties, Electrical properties.

DOLI: 10.21272/jnep.10(5).05018

1. INTRODUCTION

In the last few decades, material belongs to II-VI
class, such as cadmium sulphide (CdS) in thick or thin
film form has attracted considerable attention of the
researchers for their potential applications in a variety
of optoelectronic devices [1-3] and thin film transistors
[4]. It is favorite material for photovoltaic and photo-
electrochemical solar cells because of its direct band gap
with high absorption coefficient [5], good stability and
low cost [6]. The knowledge of structural, optical and
electrical properties of CdS films is very important in
the field of optoelectronic devices. In this context, there
are various chemical methods were employed for the
preparation CdS/CdTe solar cells such as vacuum depo-
sition, closed space sublimation, sputtering, screen
printing and sintering method etc, [7]. Screen printing
is a dominant method of thick film deposition because it
is inexpensive, convenient technique for large area
preparation of the films and suitable for coating surfac-
es of any structure and morphology and film with excel-
lent quality [8].

In the present work, chemically precipitated powder
of CdS nanoparticles was used for the preparation of
CdS thick film using screen printing technique and the
structural, morphological and optoelectronic properties
of screen printed CdS thick film sintered at 250°C have
been investigated.

2. EXPERIMENTAL DETAILS
2.1 Preparation of CdS Thick Film

In the present work, powder of CdS nanoparticles
was prepared by the chemical precipitation method us-

" srgosavi.taloda@gmail.com
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ing AR grade cadmium acetate Cd(CH3C00)2.2H20
and sodium sulfide (Na2S.9H20) as a starting com-
pounds. Chemical reaction was carried out at room
temperature. 50 ml solution of 1M Cd(CH3C00)2.2H20
and 1M Na2S.9H:0 were prepared separately using
deionized water, mixed in 250 ml beaker and the mix-
ture continuously and vigorously stirred for 3 hours
and consequently a dark yellow CdS precipitate formed
which was filtered out and washed several times with
distilled water and methanol, Finally, the product was
dried for 24 hours in open air. When the precipitate
was completely dried, it was then crushed to fine pow-
der by grinding process using a mortar and pastel. The
obtained powder was used for the preparation of CdS
thick film by using screen printing method. A paste for
the preparation of CdS thick film was prepared by mix-
ing synthesized powder with CdCl: used as an adhesive
agent, grinding in a mortar followed by addition of poly
vinyl alcohol as a binder. The prepared paste was
screen printed on glass substrates which have been
cleaned using the standard procedure reported earlier
[9]. The obtained film was dried at 120°C for three
hours in order to reduce the solvents partially and to
avoid the cracks in the film [10, 11]. The CdS thick film
was then annealed in a muffle furnace in an open at-
mosphere at 250°C for one hour so as to stabilize the
film and to burn the organic materials [11]. Thickness
of the prepared CdS thick film was measured by using
weight difference method and was found to be of the
order of 8.5 yum.

2.2 Characterization of the Prepared Film

The CdS thick film prepared by using screen print-
ing technique was further characterized by using XRD,

© 2018 Sumy State University
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Article history: A mixed phase cadmium sulfide (CdS) thin films were prepared through chemical synthesis

Received 19 January 2018 for studying the visible-light-driven photocatalytic activity for wastewater treatment. The

Accepted 16 February 2018 wastewater that contains a considerable amount of refractory organic substances such as
congo red (CR), methylene blue (MB) and indigo carmine (IC) dye solutions were degraded

Keywords: under visible-light irradiation using the CdS thin films. Structural studies of the CdS photo-

Lds flakes catalyst indicated good crystallinity, showing mixed phases of the hexagonal and cubic

X-ray diffraction
FESEM
Photocatalytic activity

structure. Morphological studies suggested a flake-like structure that is uniformly dis-
tributed over the entire surface of the substrate. Such morphology induces porosity, which
helps for intercalating the organic dyes. The optical band-gap energy of film sample was
found to be 2.35eV, which helped for high photocatalytic activity in the degradation of the
non-biodegradable CR dye under visible-light irradiations as compared to IC and MB dyes.

© 2018 Elsevier GmbH. All rights reserved.

1. Introduction

Industrialization has increased the usage as well as sewage of the synthetic toxic dyes, which have led to perform signif-
icant research activities on the wastewater treatments. To diminish their impact on the environment, different techniques
such as reverse osmosis, ultrafiltration, activated carbon and adsorption is utilized to treat such dyes. Although these tech-
niques are effective but utilization of it subsequently causes secondary pollution by transfer of pollutants from one to
another medium [1]. As an alternate, processes involving chemical reactions such as chlorination, ozonation [2], adsorption
on organic or inorganic frameworks, precipitation, and oxidation [3] are employed. Moreover, H,0,/UV processes [4], and
photodegradation by photocatalysis are also frequently employed for the eradication of dyes [5]. Among all these eradication
processes, photocatalysis is one of the key technologies, which has the ability in solving both energy and environmental
problems and hence strong efforts have been made to develop narrow band-gap metal oxide semiconductors for enhanced
photocatalytic activity [6]. In 1972, Fujishima and Honda discovered the photocatalytic splitting of water using TiO; elec-
trodes [7]. In last few decades, many researchers have extensively studied photocatalysis using TiO, and its composites to
promote the degradation of potential organic pollutants present in wastewater. Although TiO, have been extensively studied
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E-mail addresses: srgosavi.taloda@gmail.com (S.R. Gosavi), nicedeshpande@yahoo.co.in (N.G. Deshpande).
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Nanocrystalline CdTe thin films were deposited on amorphous glass substrate using successive ionic
layer adsorption and reaction (SILAR) technique. The films are characterized using XRD, FESEM, optical
absorption techniques and electrical resistivity measurement. The XRD pattern revealed that nanocrystal-
line CdTe thin films has mixed phase of hexagonal and cubic crystal structure. The calculated crystallite
size from the XRD measurement was found to be in the range of 9-12 nm. FESEM image showed uniform
deposition of the material over entire glass substrate and film consists of interconnected spherical grains of
nanometer size. Compositional analysis showed that the nanocrystalline CdTe thin film becomes cadmium
deficient and tellurium richer. The optical absorption studies show that the films have a direct band gap of
1.51 eV. The room temperature resistivity of the synthesized nanocrystalline CdTe films measured by two

probe method was found to 6.64 x 10* Q.cm.

Keywords: SILAR, Cadmium Telluride, XRD, FESEM, Optoelectronic properties.

DOI: 10.21272/jnep.9(5).05028

1. INTRODUCTION

Binary compound semiconducting materials has
been extensively studied in the last few decades in order
to find new suitable materials for the fabrication of low
cost and high efficiency thin film solar cells [1]. Cadmi-
um telluride (CdTe) belonging to II-IV compound semi-
conductors has attracted attention of many researchers
for fabrication of the thin film solar cells [2]. Because of
a direct band gap of the order of 1.45 eV and high ab-
sorption coefficient (~105 /cm) in the visible region, CdTe
material in thin film form have attracted considerable
attention as potential material for realization of high
efficiency solar cell [2, 3]. Also nanocrystalline CdTe
thin films are important because of their potential ap-
plications in semiconducting devices, solar cells and
photovoltaics, radiation detectors, optoelectronic devic-
es, sensors and nano-devices etc. [4].

CdTe thin films have been deposited by a variety of
techniques such as chemical bath deposition [5], elec-
trodeposition [6], spray [7], vacuum evaporation [8],
sputtering [9], pulsed laser deposition [10], magnetron
sputtering [11], closed space sublimation [12], physical
vapor deposition [13], thermal evaporation [14, 15] and
screen printing [16] etc. Among all the available deposi-
tion techniques, successive ionic layer adsorption and
reaction (SILAR) is an attractive technique that has
widely employed for thin film deposition, which is based
on the immersion of the substrate into separately place
cationic and anionic precursors and rinsing between
every immersion with ion exchange water to avoid ho-
mogeneous precipitation [17]. This technique is suitable
for coating conducting as well as non-conducting sub-

* srgosavi.taloda@gmail.com
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strate surfaces to achieve good quality thin films and
has been employed to fabricate several metal chalco-
genide and oxide semiconductor thin films [18, 19].
Keeping these advantages of SILAR technique in mind
and only a few reports are available in the literature on
the deposition of CdTe thin films by SILAR method,
herein we report the study of structural and optoelec-
tronic properties of nanocrystalline CdTe thin films
synthesized by using SILAR technique.

2. EXPERIMENTAL DETAILS
2.1 Substrate Cleaning

Initially amorphous glass substrates of the size
75 mm X 25 mm X 2 mm were washed with double
distilled water (DDW), boiled in chromic acid for 2 h.
Again, the substrates were washed with detergent,
rinsed in acetone and finally ultrasonically cleaned
with double distilled water before deposition of thin
film.

2.2 CdTe Film Formation

Cadmium acetate [Cd(CH300)2. 2H20], tartaric ac-
id [(CHOH.COOH):], hydrazine hydtrate [H2N-
NH2.H20], ammonia [NH3s] and Sodium tellurite
[NazTeOs] were used in the deposition of CdTe thin
films.

The cationic precursor for CdTe was 0.3 mol [-!
cadmium acetate complexed with tartaric acid at
pH ~ 5. The source for tellurium ions was 0.24 mol /-1
sodium tellurite along with hydrazine hydrate which is

© 2017 Sumy State University
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Abstract A soft chemical synthetic method is used to ob-
tain highly crystalline ZnO flower thin films. Hexagonal
waurtzite ZnO structure is observed from X-ray diffraction
studies. A large-area jasmine flower-shaped morphology of
ZnO is uniformly maintained at all deposition temperatures.
The films were characterized by energy dispersive X-ray
spectroscopy, Raman spectroscopy and field emission scan-
ning electron microscopy. Elemental analysis showed the
presence of Zn and O elements without any other impurity.
Raman spectroscopy spectroscopy in combination with el-
emental and resistivity analysis indicated wurtzite ZnO
structure and the presence of oxygen vacancies. The films
deposited at 338 K were studied with respect to their gas
sensing capability at operating temperatures 0f 473 K. They
show a fast response (65 s) and recovery time (54 s) for NO,
gas at a concentration as low as 10 ppm.
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Introduction

Semiconducting metal oxides (SMO) are favourable materials
for developing gas sensing devices [4]. This is because they
are easy to fabricate, economic, having high thermal, chemical
stability, compatibility and high sensitivity towards many tar-
get gases [4-6]. Among all SMO, Zinc Oxide (ZnO) is an
interesting sensing material that is studied often due to its
tunable physical properties and controllable morphology
[7-9]. Forleo et al. [10] have synthesized ZnO nanoparticles
having sizes within the range of 2.5 to 4.5 nm that showed
remarkable response to NO,, acetone, and methanol. Saxena
et al. [11] have used drop-cast hybrid thin films consisting of
poly 3-hexylthiophene and ZnO nanowires and found high
sensitivity, fast response, and enhanced selectivity for NO,.
Therefore, ZnO nanostructures of different shapes and sizes
have shown promising properties in the sensor applications. A
study indicates that often, ZnO nanorods have shown proper-
ties that are significantly different than that of ZnO nano-
spheres [12—16]. Interestingly, it is also noted that in most of
the cases related to ZnO structures, the sensing enhancement
due to the size is usually linked to change in the shape
[17-19]. However, the synthesis of nanostructures having dif-
ferent sizes; but with same shapes and vice-versa is rather a
difficult task to maintain. Additionally, maintaining the same
aspect ratio is also quite difficult. This may limit the sensitivity
because of the limited and non-uniform surface-to-volume
ratio. As a matter of fact, one requires defining structures that
have high surface-to-volume ratios (without change in shape),
so that more active region can interact with the gas molecules.
To achieve uniform shape and the high surface-to-volume

@ Springer
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CdSe thin films were deposited on the glass substrate by successive ionic layer adsorption and reaction
(SILAR) method. Different sets of the film are prepared by changing the number of immersion cycles as
30, 40, 50 and 60. Further the effect of a number of immersion cycles on the characteristic structural,
morphological, optical and electrical properties of the films are studied. The XRD studies revealed that
the deposited films showed hexagonal structure with most prominent reflection along (1 0 1) plane.

geﬁwqrds: o Moreover, the peak intensity of (1 0 1) plane is found to be increased as the number of immersion cycles
;M?'um el is increased. All the thin films look relatively smooth and homogeneous covering the entire surface area

in FESEM image. Optical properties of the CdSe thin films for a different number of immersion cycles
were studied, which indicates that the absorbance increases with the increase in the immersion cycles.
Furthermore, the optical band-gap in conjunction with the electrical resistivity was found to get
decreased with increase in the immersion cycles. A good correlation between the number of immersion
cycles and the physical properties indicates a simple method to manipulate the CdSe material properties
for optoelectronic applications.
© 2016 The Authors. Publishing services by Elsevier B.V. on behalf of Vietnam National University, Hanoi.
This is an open access article under the CC BY license (http: {{creativecommons.org/licenses/by/4.0}).

Structural properties
Optical properties and electrical resistivity

1. Introduction the optical band-gap can be defined for each structure, which could
be suitable for different applications such as solar cells, thin film
transistors, sensors, lasers, photoconductors, and gamma ray de-

tectors [9,10].

Thin films of metal chalcogenides have been studied extensively
in view of their potential industrial applications [1,2]. Notwith-

standing to this, these materials are also important both academi-
cally as well as scientifically. In particular, Cadmium selenide (CdSe)
is among the metal chalcogenide materials, which has remarkable
optoelectronic properties that make it suitable for various appli-
cations in the field of low-cost optoelectronic devices such as solid-
state solar cells [3,4], photoconductors 5], photoelectrochemical
cells [6] and solar control coatings | 7] etc. Major attention has been
given in recent years to the investigation of electrical and optical
properties of CdSe thin films in order to improve the performance
of the devices and also for finding new applications {8]. CdSe is an
n-type material with its band-gap lying in close range with the
maximum theoretical range that is attainable for energy conversion
efficiency. Moreover, CdSe can be grown with either hexagonal,
cubic or mixed (hexagonal-cubic) crystal structures. Accordingly,

* Corresponding author.
E-mail address: srgosavitaloda@gmail.com (S.R. Gosavi).
Peer review under responsibility of Viethnam National University, Hanoi.
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Till date, thin films of CdSe have been deposited by various
techniques such as chemical bath deposition (CBD) [11,12], elec-
trodeposition [13], cathodic electrodeposition [14], physical
vapour deposition [13], spray pyrolysis |16}, vacuum evaporation
technique [17] etc. Preparation of thin films by a simple SILAR
method is currently attracting considerable attention as it is sim-
ple, cost-effective and reproducible | 18,19]. Importantly, with this
method, one can avoid fast precipitation and the deposition can be
done in a controlled manner, which is what rather difficult in other
methods, especially, CBD. In concern to this, only a few reports are
available on the deposition of CdSe thin films by SILAR method. In
the year 2002, Pathan et al. [20] used SILAR method for the
deposition of CdSe thin films with cadmium sulfate and sodium
selenosulphite as a cationic and anionic precursor, respectively
and tartaric acid as a complexing agent. They found the broad
hump in the XRD pattern, which they suggest amorphous/fine
granular nature of the CdSe thin film deposited with 45 immersion

2468-2179/© 2016 The Authors. Publishing services by Elsevier B.V. on behalf of Vietnam National University, Hanoi. This is an open access article under the CC BY license

(http:/fcreativecommons.orgflicenses/by/4.0/).
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In this work, we report the effect of uniform decoration of silver sulphide (AgsS) nanoparticles on phys-
ical properties of titanium dioxide (TiO2) nanocrystalline thin films synthesized by using a spin coating
technique by preparing TiO2 gel using P-25 TiOz, ethanol, acetyl acetone and p-hydroxybenzoic acid. Chem-
ical bath deposited layer of AgzS particles enhance the properties of TiO2 nanocrystalline thin films. The
optical study reveals that the absorption edge shifts towards the visible region compared with the pure

TiOz thin film due to the incorporation of Ag>S nanoparticles into TiO2 nanocrystalline thin films.

Keywords: Spin coating, Silver sulphide, Titanium dioxide, Nanocomposite, Optical properties.

DOI: 10.21272/jnep.8(4(2)).04080

1. INTRODUCTION

Titanium dioxide (TiOz2) thin films have been studied
substantially because of their wide range of applica-
tions, including photoanodes in photoelectrochemical
(PEC) cells for the photocatalytic and photovoltaic pur-
poses [1-3], gas sensing [4], protective material for
transparent-conducting oxides used in silicon solar cell
[5], optical filters and [6], antireflection coatings [7] etc.
TiO: is inexpensive, non-toxic, chemically stable over a
wide range of pH and electrically stable over a wide
range of voltage [6, 8] and also it is biologically and
chemically inert [9]. Although it possesses unique prop-
erties, TiO2is a wide band gap semiconducting material.
So researchers have paid more attention to enhance the
electrical conductivity of TiOz so as to increase the pho-
toactivity of TiOz in the visible range [9]. In this context
various materials like dyes and metallic nanoparticles
have been used to improve the optoelectronic properties
of TiOz. In addition to these, metal chalcogenide semi-
conductors with narrow band gap which can absorb vis-
ible light, such as CdS, CdSe and PbS have been used
as a sensitizers [10]. Compared with organometallic or
pure organic dyes, semiconductors show greater stabil-
ity; adjustable band gap which can tailor optical absorp-
tion over a wider wavelength range, and the possibility
of exploiting multiple exciton generation to obtain high
efficiencies [10, 11]. In this regard, we herein used solu-
tion-based method namely chemical bath deposition
(CBD) to prepare AgszS that will be decorated on TiO:
thin film prepared by sol-gel spin coating technique.

2. EXPERIMENTAL DETAILS
2.1 Substrate Cleaning

* srgosavi.taloda@gmail.com
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PACS numbers: 73.63.Bd, 78.66.Hf,
78.67Bf

A glass microslide (of the dimensions
75 mm x 25 mm x 2 mm) is used as substrate. Prior to
deposition, glass substrates were washed with double
distilled water (DDW), boiled in chromic acid for 2 h.
Again, the substrates were washed with detergent,
rinsed in acetone and finally ultrasonically cleaned
with double distilled water before deposition of thin
film.

2.2 Chemical Deposition of TiO2 Thin Film

TiOz thin films were prepared using sol-gel spin
coating technique onto glass substrates. For this P-25
TiOz2 (Degussa, Germany) used as a precursor, ethanol
and acetyl acetone as a solvent and p-hydroxybenzoic
acid is used as a catalyst. The TiO2 film was deposited
by using spin coating technique by preparing TiO2 gel.
This gel was prepared by mixing 2gm of P-25 (Degussa
P-25) with 8.5ml ethanol, 1.5 ml acetyl acetone and
1gm of p-hydroxybenzoic acid. The obtained mixture
was continuously stirred for 8 hours at room tempera-
ture and then probe sonicated with the frequency of 20
KHz for 30 min. Now, 1 ml of prepared TiO: gel was
dropped one time onto the centre of glass substrate.
The substrate was accelerated with the different r.p.m.
with different time and finally a uniform film was ob-
tained. The synthesized films were annealed under
oxygen at 400 °C for 45 minute which results the for-
mation of porous TiOg thin film.

2.3 Chemical Bath Deposition (CBD) of Ag:S
Thin Film

Room temperature deposition of nanocrystalline
AgsS thin film films by using the CBD technique in a

© 2016 Sumy State University
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HIGHLIGHTS

« Photoactivity of chemically synthesized cadmium sulphide (CdS) thin films was studied.

» Web-like porous structured surface morphology of CdS thin film over the entire area was observed.

e Blue spectral shift with lowering of the synthesis time suggests films can act as a window layer over the absorber layer.
* Porous web-structured CdS thin films can be useful in light harvesting.
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The photo-activity of chemically deposited cadmium sulphide (CdS) thin film has been studied. The
simple chemical route nucleates the Cds films with size up to the mean free path of the electron. Growth
Kinematics of crystalline hexagonal CdS phase in the thin film form was monitored using X-ray
diffraction. The time limitation set for the formation of the amorphous/nano-crystalline material is 40
and 60 min. Thereafter enhancement of the crystalline orientation along the desired plane was identi-
fied. Web-like porous structured surface morphology of CdS thin film over the entire area is observed.
With decrease in synthesis time, increase of band gap energy i.e., a blue spectral shift was seen. The
activation energy of CdS thin film at low and high temperature region was examined. It is considered that
this activation energy corresponds to the donor levels associated with shallow traps or surface states of
CdS thin film. The photo-electrochemical performance of CdS thin films in polysulphide electrolyte
showed diode-like characteristics. Exposure of light on the CdS electrode increases the photocurrent.
This suggests the possibility of production of free carriers via excited ions and also the light harvesting
mechanism due to porous web-structured morphology. These studies hint that the obtained CdS films
can work as a photosensor.

© 2015 Elsevier B.V. All rights reserved.

1. Introduction

use and easy to fabricate [1]. Current scenario of non-conventional
energy sources has reflected the limitations of the energy re-

Metal chalcogenide thin films have attracted a great deal of
attention of researchers because of their highly sophisticated
properties. They are relatively inexpensive, convenient for practical
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0254-0584/© 2015 Elsevier B.V. All rights reserved.

sources, Therefore, lot of attempts have been made to overcome the
energy crisis by utilizing solar energy through designing solar cells,
photoelectrochemical cells (PEC), photodiodes, photosensor, etc.
The best approach is to develop semiconductor thin films that will
not only help in easy way of designing the photovoltaic devices: but
also will help in faster fabrication and characterization of the ma-
terials. Moreover it also helps in comprehensive study of the
possible radiation—matter interactions. In connection to this, it is
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ABSTRACT

SnS thin films were synthesised on glass substrates at room temperature
using simple and versatile Successive lonic Layer Adsorption and Reaction
(SILAR) method. SILAR method was used to deposit tin sulfide (SnS) thin films of
about 0.12 pm thickness, under optimized deposition conditions [viz. SILAR cycles
(40), immersion time (20 s), and rinsing time (10 s)]. The X-ray diffraction (XRD)
and scanning electron microscopy (SEM) studies showed that the deposited thin film
exhibit polycrystalline and orthorhombic structure and is covered well with glass
substrates. Compositional analysis showed that the SnS film becomes sulphur
deficient and tin richer. The optical properties are studied by UV-VIS-NIR
spectrophotometer, and the results revealed that the optical band gap of the SnS film
deposited on the glass substrate is 1.74 eV.

Keywords: Tin sulfide, SILAR, Film thickness, Structural property, Optical properties.
1. INTRODUCTION

Tin Sulfide (SnS) belonging to IV-VI group of semiconductor materials has attracted
attention of many researchers during last four decades due to possibility of its applications in
optoelectronic devices such as heterojunction solar cell!, near-infrared (NIR) detector? and
optical storage medium’ etc. because of its nontoxic nature and optical bandgap of 1.3 eV, a
high absorption coefficient and high conversion efficiency?. Tin sulfide has several binary
compounds such as SnS, Sn3Ss, Sn>S; and SnS,, and these are all semiconductors®. SnS thin
film is usually possess p-type semiconductivity which can be controlled by using various

March, 2015 | Nano Vision | www.nano-journal.org
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Abstract: Chromium doped nanostructured tin oxide (Cr:SnQ,) thin-films were prepared on glass substrates by
the spray pyrolysis technique at constant substrate temperature of 450°C. The chromium dopant concentrations
were taken as 10% and 20%, respectively. Structural, morphological and optical properties of the as-deposited
thin films were studied. X-ray diffraction (XRD) analysis reveals the polycrystalline nature of Cr:SnO; thin films
with tetragonal phase. The films were highly oriented along (211), (002) and (400) planes. The increase in
doping concentration impacts the interplaner spacing and crystallite size of the Cr:SnO; thin films. Scanning
electron microscope (SEM) images support the XRD analysis of the thin films, while the optical absorbance
study suggests blue-shift in the energy band gap with increase in the doping concentration.

Keywords: Cr: SnO, thin-film, nanocrystalline thin film, spray pyrolysis, X-ray diffraction, optical properties.

I.  Introduction

In recent trend of modern life and advance science, various semi-conducting material have been used
for fabricating low cost gas sensor unit owing to their high sensitivity, fast response and short recovery time to
sense the hazardous gases. Amongst them, metal oxides semiconductors like tin oxide (SnO,) and zinc oxide
(ZnO) have been widely used due to their wide energy band-gap, high transparency and low electron affinity.
Although the as-deposited thin films of SnO; and ZnO have shown better gas sensing performance; but with
further research it was found that the addition of an external dopant/impurity in the pure SnO, or ZnO, there is
an increase in the gas response behavior with decrease in operating temperature. Hence, during the past few
years, SnO, thin films with and without dopants have become an area of active investigation so as to control its
sensitivity and improve the ease of fabrication [1, 2]. Significantly, an appropriate doping can influence the
properties of SnO, thin-films. Commercial gas sensors are now well developed using SnO, containing a small
amount of catalyst like Pt or Pd as sensing films deposited on ceramic heater substrates [3]. Several deposition
techniques have been used to grow undoped and doped tin oxide thin and thick films, including sol—gel [4,5],
screen-printing [6], thermal evaporation [7], spray pyrolysis [8], sputtering [9,10] and chemical vapor deposition
(CVD) [11]. Among the various deposition techniques, spray pyrolysis is the most promising technique for the
preparation of inexpensive Cr doped tin oxide (Cr:Sn0O,) thin films. Therefore, considering all the aspects of
past and present reported studies, the current work investigates the influence of Cr doping in SnO, thin films,
which are prepared by spray pyrolysis technique. The structural, morphological and optical properties of the thin
films are examined related to the increase in the chromium amount.

II.  Experimental procedure

Cr:SnO, thin films were deposited onto the glass substrates by cost effective spray pyrolysis technique
using stannic chloride (SnCly, 5H,0) and chromium dioxide (CrO;) prepared in 10% and 20% in deionized
water as stock solutions and methanol (i.e. aqueous and non-aqueous medium) as the initial ingredients. These
solutions were prepared by adding appropriate amount by weights and methanol was used as solvent. To make
the clear solution, 24 ml of 0.01M oxalic acid was added into the sprayed solution [12]. Ammonia is added to
maintain pH of the solution. For each deposition, 10 ml from stock solution was mixed with 10 ml of methanol
to make the final spraying solution of 20 ml, at a fixed carrier pressure of 1.35 kg/cm? with spray rate 4 ml/min
onto the preheated constant temperature (450 °C) amorphous glass substrates. All the films were allowed to cool
naturally to room temperature on hot plate after deposition.

DOI: 10.9790/4861-07112126 www.iosrjournals.org 21 | Page
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Abstract: The silver sulfide (Ag,S) nanocrystalline thin films have been prepared on the glass substrate by
successive ionic layer adsorption and reaction (SILAR) technique at 40 °C. Several sets of films were prepared
by keeping number of cycles of immersion as 20, 30, 40, and 50 and the effects of number of immersion cycles
on the structural properties and surface morphology together with the optical and electrical properties are
studied. The XRD studies showed that the number of immersion cycles affect the crystallinity and the peak
intensity of (1 2 0 ) plane increases with the immersion cycles. The morphology of the films was characterized
by field emmission scanning electron microsopy (FE-SEM). All the thin films looked relatively smooth and
homogeneous in field emmission scanning electron microsopy (FE-SEM) images. Optical properties of
nanocrystalline Ag,S thin films deposited on glass substrates for different number of cylces of immersion were
studied. The optical investigations revealed that the transmittance in the visible region is found to be gradually
decreased as the number of immersion cycles is increased from 20 to 50. It was found that the energy band gap
decreased from 2.17 eV to 2.09 eV when the number of immersion cycles increased from 20 to 50. The resistivity
of Ag,S thin films decreases as the immersion cycles increases.

Keywords: Silver sulfide, nanocrystalline thin film, X-ray diffraction, optical properties, electrical properties.

I.  Introduction

Metal chalcogenide thin films has been studied extensively by various researchers, particularly for the
fabrication of large area photodiode arrays, solar selective coatings, solar cell photoconductors, sensors, etc. [1].
Because of photoelectric and thermoelectric properties, silver sulfide is one of the important metal chalcogenide
compound which has been investigated extensively for its various applications in different semiconducting
devices [2]. Silver sulfide is well known for its applications in various optical and electronic devices such as IR
detectors, photoconducting cells, solar selective coatings, photovoltaic cells and as a photosensitive material for
recording media [3, 4]. Due to its bandgap of ~ 1.8 eV [5] and its optical absorption coefficient of ~ 10* cm™
[6], Ag,S have been useful for photoelectrochemical conversion. Recently, electorochemical photovoltaic
storage cells with Ag,S electrodes have been reported [7]. Such electrodes of silver sulfide in thin film form
have been prepared by various deposition techniques such as, chemical bath deposition [8], successive ionic
layer adsorption and reaction (SILAR) [2, 9], electroless chemical deposition technique [10], thermal
evaporation [11], solution growth technique [12] and by aerosol assisted chemical vapor deposition (AACVD)
[13]. Among all these deposition techniques chemical bath deposition (CBD) and successive ionic layer
adsorption and reaction (SILAR) are the low cost deposition techniques. However for this particular study we
have preferred SILAR technique for the deposition of silver sulfide thin films. Because SILAR technique is a
simple, low cost, convenient and useful for large area industrial applications. Another advantage of SILAR
method with respect to other methods is that SILAR does not require high quality substrates nor does it require
vacuum at any stage, which is a great advantage if the method will be used for industrial application, the
deposition rate and the thickness of the film can be easily controlled over a wide range by changing the
deposition cycles [14]. To the best of our knowledge, it is the first report on the effect of immersion cycles on
the properties of Ag,S thin films by SILAR. The present article deals with the preparation of Ag,S thin films
and characterization of the films by XRD, FE-SEM and study of their optoelectronic properties.

II.  Experimental procedure
Glass microslides of the dimensions 75Smm x 25mm x 1.10mm is used as a substrate. Before
deposition, the substrates were cleaned with double distilled water, boiled in chromic acid for 2h. Again, the
substrates were washed with detergent, rinsed in acetone and finally ultrasonically cleaned with double distilled
water. A.R. grade chemicals supplied by Loba Chemie Ltd., silver nitrate, thiourea and aq. Ammonia were used
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Abstract

The role of health personnel is very important in health care service system. All types of medical personnel are
employed by the Government of Maharashtra to provide health care service to the rural and tribal areas. Generally there isa
great shortage of proper health care personnel in all the tribal beits of Maharashtra. Nandurbar District is not an exception.
The shortage is due to the inaccessible nature of the area as well as the socio-cultural factors, lack of basic civil amenities,
linguistic problem, lack of job satisfaction, etc. The role and service of health personal from nurses, compounders and ward
boys to doctors is very important in treating the common people through PHC's. Adequate number of staff is very essential
for making the health services and facilities available to the public. There is a many problems of health personnel’s in the
study area. The study area is extremely inaccessible and so most of the PHCs do not have adequate staff. So Govt. needs to
give more attention to providing adequate staff to the health centres in the study area..

Key Words - Health Personnel, Facilities, Tribal.

- 1. Introduction

All types of medical personnel are employed by the Government of Maharashtra to provide health care service to the
rural and tribal areas. However, the existing health care service will remain unsatisfactory unless it is supplemented by the
sufficient and skilled man power. Generally there is a great shortage of proper health care personnel in all the tribal belts of
Maharashtra and the study area Nandurbar District is not an exception. The shortage is due to the inaccessible nature of the
area as well as the socio-cultural factors, lack of basic civil amenities, linguistic problem, lack of job satisfaction, etc. The
professional isolation of the doctors in the tribal areas and their inability to adapt to the tribal life also makes them unwilling
to join the health care service in the tribal area. All these factors contribute greatly in the shortage of health care personnel
in the district also. And in the absence of proper personnel, health care service in the area remains unused. The proposals
have been made for better provision of health care personnel. For the utilization of proposed health care facilities efficiently
and effectively, here health personnel like doctors, health assistants, compounders, health workers, dressers, ward boys are
considered very essential. :

2. Study area

The tribal Nandurbar district has been selected for the present research paper. Loctioe Kiip
The spatial patterns and growth of the Health care services might be different in the ndia - SRS
study area. The area is inhabited by the tribals. The region is a peculiar with distinct i?é > M‘?}?‘ {7?22;{,
physical setting and socio-economic conditions. The study area, Nandurbar District o '%"f ‘{7 p j{i;‘;/ s
is located in North western side of Maharashtra state. It lies between, 21°00” N and o ..‘? N e
22903’ N latitudes and 73° 31" E long. to 74° 32’ E longitudes. The total, area of the ko \f i P
study region is 5035 sq. k.m. and as per the 2011 census total population of the YN ndurbar Dty

{ ¥y

district was 16, 46,177 out of which 65% was tribal population.

The study area, Nandurbar District is located in North western side of
Maharashtra state. Nandurbar district is bounded to the South and south-east side
by Dhule district, to the north and north-east side is the state of Madhya Pradesh, to
the West and North side is the state of Gujarath. The Satpura Mountain & piedmont
plain stretches from the East to the West. Northern part of the study area is occupied

by Satpura Mountain and central part of the area is occupied by piedmont plain. The O : nwxd
southern part is characterized by the Sahyadri hills. The Narmada forms the boundary i H_@M_"”‘ .
for about 70 k.ms. of the Northern border of the district. -
3. Objectives .
1 To find out the problems of health personnel’s in the study area. X
4. Hypotheses rinci pal
1. Due to the remote and tribal area there is lack of facilities for the health personnel’s. Adhyapak Shikshan Mandal's
5. Tools and Methods C.H.Chaudhari Arts, $.G Patel Commerce and

This study is based on primary and secondary data. Primary and secondary d%gggg;dhg;@a’hhcﬁ‘e“fdéiﬁi%?
obtained from the primary health centers. Primary data is collected through structural questionnaires. " et

6. Medical Staff

Medical staff is the most important factor in the delivery of medical health care anywhere. Even the five star medical
infrastructures cannot be a substitute for a suitably qualified and skilled medical staff. The concept of medical staff comprises
the doctors, including the physician and surgeons, nurses, compounders, ward boy, lab technician, x-ray technician and so
on. The delivery of health care service cannot become very effective, fruitful and satisfying if there is no appropriate and
suitably qualified staff in the system. The absence of single factors like a nurse, or lab technicians can paralyze the whole
system and make it useless. The wholé material infrastructure of buildings, medical instruments, diagnostic facilities, medicines
can remain underutilized or unutilized if there is no appropriate and suitably qualified staff.
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7,

Dr. Sandip Bhaskarrao Garud \£
Assistant Professor, Department of Geography, Art’s, Com & Science Colleg'ég X
Nandurbar (M.S.). P o

L Abstract
. Health status of the people determines the average expectation of life. Health or lack of it

~ plays a very important role in the development of human civilization, Remoteness from a centre
place, illiteracy, poverty, superstitions of the tribal society pose major difﬁcuftiés in the creation
of good health for them. It is well-known that the health status of the tribal in India is the worst
among all sections of our society. Under the minimum needs programs, population norms were
revised for the establishment of community health centres, PHCs and Sub-centres. Under these
norms there should be one sub-centre for 3000 populations and PHC for 20000 populations in
tribal areas, and one R.H. for 80000 populations.The study area Nandurbar District has two sub-
district hospitals and ten Rura] Hospitals. The department of health has created a civil hospital in

: l\ifandurbar and sub district hospitals at Taloda and Navapur. And Rural Hospitals at Akkalkuwa,
Molgi, Dhadgaon, Mhasavad, Shahada, Khondamali, Ranala, Dhanora, Visarvadi and
Khandbara. Rural Hospitals provide important health services and so patients always crowd the

e is> the next important health centre providing health services after the PHCs. There have,
however, been several difficulties faced in theutilization oftheseservicesbythe rural and tribal
people.Rural health centres can play a very important role in the tribal hez'ilth-care facilities.In the
study area there are many problems in the health care services. Infrastructure facilities are not
sufficient in the study area. Most of the Rural Hospitals do not have properly buildings, staff
quarters and sufficient staff. And the recruited staff is also not available round the clock. In many

hospitals there is vacancy of medical officers and superintendents. And so many routine

checkihg and operations are not performed on time. So the very purpose of the cjeation of these
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1. Assessment of Spaﬁo - Temporal Changes in
Vegetation Cover Using NDVI in the Dang District,
(Gujarat)

Mr. Mohan A. Vasave
Research Scholar, Department of Geography, A.C.S. College Taloda District Nandurbar,
‘ Maharasahtra.
Dr. U. V. Nile
Guide, Department of Geography, P.S.G.V.P.M. College Shahada District Nandurbar.

Abstract

The present study aims to study the forest cover change detection in Dang District from
2002 —2013. Normalized deference yegetation index (NDVI) was used to measure the change
detection. The images of two different time periods 2002 (MSS) and 2013 (OLI) have been used
to measure the change detection in the study area. Spatial and radiometric enhancement has been
carried out to improve the image quality. The resulted values between -1 and +1 were classified |
as no vegetation, sparse vegetation, moderate vegetation and dense vegetation. The result of
vegetation changes in the study area demonstrates that there has been drastic decline in dense
vegetation cover 128.94 km*from 2002—‘2013. The vegetation cover has been classified into four
categories no vegetation <0, less dense vegetation 0-0.2, moderate dense vegetation 0.2—0.4,
dense healthy vegetation >0.4. Dense healthy vegetation has reduced by 128.94 km*followed by
less dense vegetation 30.17 km’while as no vegetation have increased by 40.34 km”. The forest

change detection reveals that major changes was observed from dense healthy vegetation to less

dense vegetation 39.98 km? and from moderately vegetation to no vegetation 75.62 km?.
Keywords: NDVI, change detection, GIS, forest cover, remote sensing, deforestation.
Introduction
Forests play an important role in providing necessary resources for human beings as well
as for other creatures on the planet earth. Monitoring and protection of such precious resources
are essential to protect the environmental equilibrium. There are different types of forests
distributed all over the country. The diversity in forests are chiefly due to the diversification in ]

the nature of India’s climate, topography and soils. As per the biennial report in 2011 prepared
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1. A Study Educational Status of Tribals in Forest
Villages of Dhadgaon (Akrani) Tehsil, Nandar H ,
District | pSG*‘

Prof. Raju Z. Yashod
Asst. Professor and Head, Dept. of Geography, C.H.C. Arts, S.G.P. Commerce & B B.J.P
Science College, Taloda Dist. — Nandurbar (Maharashtra).

Abstract

The researcher article focuses at A Study of Educational status of tribals in forest villages
of Dhadgaon (Akrani) Tehsil. Tribals are those people, who are living in forest. The Tribes are
depending upon the resources obtained from forest. Education is an integral part of every human
being. Last four decades Government of India has enhancing educational policy for all. Still
tribal’s education status is very low due to the poor financial condition, migration, neutrals
attitudes of parents towards education. Other issues like transportation, drop out ratio of students
and absences of teacher in schools such reasons affecting to tribal education. The geographical
location of Dhadgaon particularly 73 forest villages fails to provide proper educational facilities
to runnirig schools. The researcher has gone through educational status and surveyed of 73
villages of Dhadgaon tehsil.

Key Wards: - Forest Village, Tribal People, Education, Literacy, Illiteracy.
1. Introduction

Literacy and Education are plays an important Role of development of any society.
Literacy as defined as the ability to read & write with understanding if any language. Higher
levels of literacy and education lead to a greater awareness and also contributes in improvement
of economic conditions. A person who can neither read nor write or can only read but cannot
write in any language is treated as illiterate (Census of India- 2011).

The government has been making the Tribals aware of the value of the land. The slogan
that echoes among the tribals today is Hum Sabhi Ka Yahi Naara Hai — Jameen, Jal, Jungle
Hamara Hai (Land, Water, and Forest — that is our heritage) but they have not aware

educational Status of tribals in Maharashtra. Tribals residing in remote akgas gre still lacking of

common infrastructure facilities of road and communication, heal% A
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Abstract

The planning of Health care and welfare services is assuming increasing importance due
to the social and economic significance of tackling the problems of human health. The purpose of
health planning is to improve the health services. Health planning is desirable to meet the health
needs and demands of the people. Health or lack of it plays a very important role in the
development of human civilization. Remoteness from a centre place, illiteracy, poverty,
superstitions of the tribal society pose major difficulties in the creation of good health for them.
1t is well-known that the health status of the tribals in India is the worst among all sections of
our society. As the present study reveals, imparting health services to the tribals becomes a
Himalayan task because of their poverty, illiteracy, remoteness, unwillingness to mix with the
L .centres are very important for the tribals. They

main stream of the society. Primary heal
provide primary health services to the ne %’bon'ng' villages and hamlets. For the study of
planning for health care facilities, the—ﬁtt;ib ' ’(_zdg’l‘z'on tahsil of Nandurbar distric has been
selected for present research work. There ar iary health centres in the Dhadgaon tahsil.
All these primary health centres have ggtg?ﬁé %”Zziiksg ‘b?%frzbal health service centre. The service of
a PHC depends on the proportion of the population and the geographical location. If a PHC is
located in mountainous region and serves more population than possible then it becomes
difficult for the PHC to provide good service. It shows that the PHCs in the high mountainous
region go through many problems to provide effective service. The lack of proper roads in the
inaccessible regions make the problems more severe.

Key Words: - Health, Health Centres, Tribal, Population.

Introduction:-
The primary health service centres provides the first level contact between the

population and health care providers. A primary health care service is an important concern for
increasingly growing population in the rural and trbal area. The health service is directly
concerned with human beings. The central govemment established a norm for the set-up of
primary health centres to provide medical facilities to large number of people. The health
planners in India think primary health centres and sub centres as the proper infrastructure to
provide health services to the rural and tribal population. Health care is a public right and it is the
responsibility of the government to provide the Health care facilities to all people in equal
measures. Considering this principle, the Govt. of Maharashtra’ has established primary health
centres in the rural and tribal areas for providing health services to surrounding ville
were 13 primary health centres in the Dhadgaon tahsil. As per the norm,
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Abstract:
Health service is an important problem in developing countries. Health status of the people

determines the average expectation of life. Health or lack of it plays a very important role in the
development of human civilization. Remoteness from a centre place, illiteracy, poverty,
superstitions of the tribal society pose major difficulties in the creation of good health for them. It is
well-known that the health status of the tribal in India is the worst among all sections of our
society. As the present study reveals, imparting health services to the tribal becomes a Himalayan

5 task because of their poverty, illiteracy, remoteness, unwillingness to mix with the main stream of
the society. Primary health centres are very important for the tribal. They provide primary health
services to the neighboring villages and hamlets. The PHCs in the high mountainous region go
through many problems to provide effective service. The lack of proper roads in the inaccessible
regions makes the problems more severe. In Nandurbar District there are many problems in the
health care services. Infrastructure faczltttes are not sufficient in the study area. Most of the PHCs
do not have their own buildings, staff quarters and ujf ient staff. And the recruited staff is also not
available round the clock. Besides due to the lac ood roads and transport facilities the patients
have to reach on foot or by bamboolance. The: ‘patients cannot get the medical help on time
due to the unavailability of vehicles. All these factors increase the mortality rate in the district. So
the tribal people suffer from the health problems. The health system in the inaccessible parts of
Nandurbar is ridden with serious problems. PHCs are very important in providing health facilities.
However, these PHCs are ridden with various problems. So it is badly needed that the Govt. should
pay serious attention to this problem.

& Key Words: - Health, Health Centres, Tribal, Population, Infrastructure.

Introduction:-

Good health is said to be an important determinant of economic and social development. In
1948 world health organization defined “health as a state of complete physical, mental and social
well-being and not merely the absence of diseases or infirmity”. Further in 1978 the world health
organization declared “Health for all by 2000 A.D.” and it was recommended that health in rural
area is to be looked after by Primary health centres. The role of Primary health centre is very
important in rural and tribal area of the state. However there is a great rift between the required and
available health care facilities in the tribal belts of India and the study area is not an exception. The
roles of infrastructure facilities are very important for service provided by Primary health centres.
Building, quarters, vehicles, medical staff and good transportation network and facilities are
essential for good health of the people.

Study Area:-

The study area, Nandurbar District is located in north western side of Maharashtra state. It
lies between, 210 00° N and 22° 03’ N latitudes and 73° 31’ E dong. to 74° 47’ E longitudes. The
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ABSTRACT:
Educationis a fundamental human right
and the foundation for lifelong learning. It is fully
essential to social and human development in
it’s to transform lives. The definition of literate
and literacy is “A Person age 7 years and above
whom can both read and write with
understandmg in any language is taken as
literate”, “Literacy could also have been
achieved through adult literacy classes or
through any non-formal education system”
(Census of India). Dhadgaon tahsil in Nandurbar
district is mostly scheduled tribe population lives
about 95.93 percent of the tota| Population. It’s
living in and around the Satpura forest area
which depends on the natural resources, They
use several plants to theijr basic needs of their
art of living. Among the plants used unripe
mango, mahua, chiraniji, hirada, behda, rosha
grass, etc. non-timber forest products
collections, Processes, storage and selling. In
this area, the literacy was lower than the tahsi|
and district average. Wide variations of Male-
female literacy rate among the study area. It js
found that female literacy rate is lower thanthat
of male population among scheduled tribe dye
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®
Introduction: .

Bamboo is one of the fastest growing and highest yielding renewable natural resource. Bamboo, widely grown
in India, has immense potential to transform the country‘s tribal economy and contribute to the sustainable
development efforts of the country.Bamboo will be regarded as one of the most useful resources to keep the sustainable
economic development. Because it is a reproducible resource with strong fertility different from non-reproducible fossil
fuels such as coal, petroleum and natural gas. Bamboo grows more rapidly than other plants. Therefore massive
extraction of bamboo will not cause environmental disruption like loss of forests. We can also easily dispose bamboo

R products without heavy burden on the environment.

According to Indian Forest Act 1927 (IFA) bamboo Classifies as a ‘tree‘contrary to the scientific classification
of bamboo as a ‘grass’. WhenBamboo is referred to as ‘timber’. Thus, this act is applicable to felled bamboo found in
all forests, whether private or government owned. However, plantation grown bamboo is subject to various transports
and permitrelated restrictions under the IFA, only as long as it is classified as a tree.

Making handicrafts is one of the important occupations of the tribal communities. Traditionally it is related
with nature and environment. The tribal handicrafts are specialized skills which are passed from one generation to
another and these handicrafts are means of livelihoods of artisans. This art is a gift for tribal society given by nature.
Nandurbar district is one of the districts in Maharashtra known as, a dominant tribal district. About 67 percent
population of the district is tribal. Tribal communities have been living from ancient time to till this age in the
surrounding of nature. They live free and frank life here. Culture of this community is totally related with nature. Now
a daysTribal groups are at different stages of social economic and educational development.

Handicrafts are mostly defined as “Items made by hand,often with the use of simple tools, and are generally
artistic and or traditional in nature. They are also objects of utility and objects of decorations”. Due to highly increased
deforestation in the Satpura ranges mountain the tribal handicrafts are on the way to decline. Beside that the tribal
people are affected by the Sardar Sarovar. The various forest acts and wildlife conservation acts deprive the tribal’s
from the basic input necessary for the handicrafts and thereby causing their decline.

In the present paper an attempt is made to study how the tribal handicrafts in traditions, Gods, festivals and
celebrations have persisted defying the modern mechanical civilization. Sometimes one gets the creepy feeling that the

N~ present mechanical civilization may push these tribal society activities in the background and they may become a part
of history thus causing the wipe out Humanity is likely to lose guiding light for the preservation of environment.This
fear intensifies our awareness for the preservation of continuations and these eco-friendly tribal societies.

Review of literature: i |

Naoto Suzuki (2005) summarize that Bamboo weaving is quite common in every ethnic group. A variety of
woven bamboo products exist in Hoa Binh Province. However, the survey in Lao Cai Province could not identify any
large production units and the survey in Cao Bang Province found onlyone production area in Lung Vai in Phuc Xen
Commune.

Zenebe Mekonnen, and Adefires Worku (2014) explain Bamboo is becoming increasingly important in the
world since,it is a superior wood substitute, it is cheap, efficient, and fast growing, it has high potential for
environmental protection, it has wide ecological adaptation, and the state of forest is shrinking globally.

Arunbhai B Patel (2005) discuss that kotwadi tribe of Gujarat is fully depend on bamboo handicraft.Beside thatseveral
scholar contribute their work on tribal handicrafts and related issues.
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is situated on National highway. The MSEB, also
taken a new proposal for supply electicity to the
town and surrounding villages. The major
scheme is developed in Naldurg town i.e. 132
kv. Substation within municipa! limit on Solapur
road, this substation has its main supply from
generaly station of Parli Thermal Power Sttion.
The power supply is generally adequate. The
Muinicipal Council has installed electric poles
for street lighting. The street lighting is
maintained by the Municipal Council. The
demand of electricity is increasing day by day.

There is no underground drainage
scheme in the Naldurg town. All the sewerage
water and storm water is disposed off through
open surface drains and open side gutters
constructed along the road boundaries which
ultimately discharge their effluent in the river
Bori. There are no sufficient public latrines,
~ urinals in the town. The Municipal Council has
now adopted a policy to make compulsion of
providing septic tank latrines, while granting
building permissions. It is seen that many houses
from old gaonthan have no provision of their own
latrines. Also council has proposed to construct
more public latrines in backward class areas.
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1. ABSTRACT

Tourism is the fastest growing industry
in modern era of the World. Tourism is an
important sector of the economy, it contributes
significantly in the country’s GDP as well as
Foreign Exchange Earnings (FEE). Tourism grows
and expands social and economic changes in
the respective region. But they needed to create
alternative Tourist places in the World. Because
of new developmental job opportunities creates
for the different field of Tourism. The ultimate
aim of alternative tourism is to create a better
quality of life for all people. To creates high
revenues and both benefits for the Nandurbar
District through the Alternative tourism, to
ensure economic sustainability of tribal people
in Nandurbar District.
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INTRODUCTION

Forests are a vital resource supporting the livelihoods of rural communities in India. In spite of this significant
role, human activities have put increased pressure on this resource, leading to continued forest-cover decline. (Donald
Kipruto Kimutai, TeijiWatanabe, 2016). Tropical regions have continued to experience rapid changes in forest-
cover, with most regions recording high forest-cover loss compared to total forest gain. (Hansen, 2013). The loss in
forest-cover has been mostly attributed to deforestation fuelled by intense human activities. (Mwagore, 2003) Tribals
are depending on the goods, services, and financial values provided by forests. This is mainly as a result of converting
forests to agricultural land, but, due to expansion of settlements, infrastructure, and unsustainable logging practices
(FAO, 2006a; MEA, 2005b).

Agroforestry is a land use system which integrates trees and shrubs on farmlands and rural landscapes to
enhance productivity, profitability, diversity and ecosystem sustainability. It is a dynamic, ecologically based, natural
resource management system that, through integration of woody perennials on farms and in the agricultural landscape,
diversifies and sustains production and builds social institutions. Agroforestry is seen as a solution for them to meet the
challenges of food, nutrition, energy, employment and environment security.

Agroforestry cannot succeed without the willing support and cooperation of the people. It is essential, therefore, to
inculcate in the people, a direct interest in agroforestry, its promotion and development.

OBJECTIVES
1. To study the forest conservation of Agricultural Field of Nandurbar District.
2. To examine the importance of forest conservation of Agricultural Field

3. To examine the factors which are responsible for Agricultural Deforestation?
4. To study the solutions of forest conservation in Agricultural Field.
RESEARCH METHODOLOGY

The research is based on the field Survey therefore the researcher has gone through the survey methods of
concern topic. Primary data has been collected interacting to Forest Department, Revenue Department officers and
Agriculture officers, farmers. The secondary data has been collected by the Governmental reports which are available
at sites.

DISCUSSION

Agroforestry systems include both traditional and modern land-use systems where trees are managed together
with crops and or animal production systems in agricultural settings. Agroforestry is practiced in both irrigated and rain
fed conditions where it produces food, fuel, fodder, timber, fertilizer and fiber, contributes to food, nutritional and
ecological security, sustains livelihoods, alleviates poverty and promotes productive and resilient cropping and farming
environments. Agroforestry also has the potential to enhance ecosystem services through carbon storage, prevention of
deforestation, biodiversity conservation, and soil and water conservation.

Agroforestry has significant potential to provide employment to rural and urban population through
production, industrial application and value addition ventures. Current estimates show that about 65 % of the country’s
timber requirement is met from the trees grown on farms. Agroforestry also generates significant employment
opportunities.It is also recognized that agroforestry is perhaps the only alternative to meeting the target of increasing
forest or tree cover to 33 per cent from the present level of less than 25 per cent, a envisaged in the National Forest
Policy (1988).Agroforestry systems offer means to address to a signifi esen nges of food,
nutrition, energy, employment and environmental security. However, ap @imrch interventions, adequate
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Abstract:

The planning of Health care and welfarc services is assuming increasiny
importance duc to the social and economic significance of tackling the problems ol
human health. Health planning is necessary for the economic utilization of materil
manpower and financial resources. The purpose of health planning is to improve the
health services. Remoteness from a centre place, illiteracy, poverty, superstitions of th
tribal socicty pose major difficulties in the creation of good health for them. It is wcll
known that the health status of the tribals in India is the worst among all sections of ow
society. As the present study reveals, imparting health services to the tribals becomes
Himalayan task because of their poverty, illiteracy, remoteness, unwillingness to mix
with the main stream of the society. Primary health centres are very important for the
tribals. They provide primary health services to the neighboring villages and hamlct.
For the study of planning for health care facilities, the tribalNandurbardistric has been
selected for present research work. All the primary health centres do not have the same
capacity to render services. It is found that some health service centres are better
providing health services, while other service centres are not so efficient in the study
areca. Key Words: - Health, Health Centres, Tribal, Population, Infrastructure.

1. Introduction:

Improvement in the health status of the population has been one of the majo

thrust areas in social development programme of India since independence. Over the
past six decades, India has built up a vast health infrastructure and manpower af
primary, secondary and tertiary levels cares in the government, voluntary and private
sectors manned by professional and Para-medicals. India has invested massive amounts
under the successive five year plans in medical education, training and research which
have ensured large man power from the super-specialists to the auxiliary midwives.
RameshwariPandya (2009)".
: According to Stamp “The good health care patterns and planning applied to man
or indeed to any living animal or plant, implies that the complex organism is
functioning correctly and in harmony with its environmental”. That is why today health
planning has become a major component of national development planning. Health and
Human development from integral components of overall socio-economic development
of any nation.RaisAkhtar (2009)5

Health planning is a concept of recent origin. It is a part of national
development planning. Health planning is necessary for the economic utilization of
material, manpower and financial resources. The purpose of health planning is to
improve the health services. According to national health planning, the term “health
planning” can be defined, “as the orderly process of defining community health

110
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Abstract
India is very rich with the variety of aboriginal tribes . The tribals have a very rich socio-cultural history. They
have enriched the Indian arts and crafts with their innovations and creativity .Their arts and crafts have the
speciality of being eco- friendly and using the local natural resources .The art and crafts of the tribals cause
no harm to nature and environment .The tribal people are basically the worshippers of nature and so their
music, dance, folk, literature arts, crafis, painting are harmonious with nawre. The tribals have very

brilliantly used there crafis for their livelihood. But widespread modernization has posed same challenges
before the tribals regarding the very sustainability of their arts and crafts. As deforesiation increased highly
in the Satpura mountain the tribal people are facing the decline of their handicrafis .As the tribal people are
greatly affected by the displacement caused by Sardar Sarovar in Nandurbar district.

Keywords: Tribe, Handicrafis, Innovations, Livelihood, sustainability, Income.

Introduction: - Making handicrafts is one of the importance occupations of the tribal communities.

Traditionally it is related with nature and environment. The tribal handicrafts are specialized skills
which are passed on from one generation to another and these handicrafts are means of livelihoods of
artisans. This art is a gift for tribal society given by nature. Nandurbar district is one of the districts in
Maharashtra known as, a tribal district. About 67 percent population of the district is tribal. Tribal
communities have been living from ancient time to modern age in the surrounding of nature. They
live free and frank life here. Culture of this community is totally related with nature. Tribal groups are
at different stages of social economic and educational development. Handicrafts are mostly defined as
« Jtems made by hand ,often with the use of simple tools, and are generally artistic and or traditional
in nature They are also objects of utility and objects of decorations”. Due to highly increased
deforestation in the Satpuda mountain the tribal handicrafts are on the way to decline. Beside that
the tribal people are affected by the Sardar Sarovar. The various forest acts and wildlife conservation
acts deprive the tribals from the basic input necessary for the handicrafts and thereby causing their
decline. In the present paper an attempt is made to study how the tribal handicrafts in traditions,
Gods, festivals and celebrations have persisted defying the modern mechanical civilization. Some
times one gets the creepy feeling that the present mechanical civilization may push these tribal society
activities in the background and they may become a part of history thus causing the wipe out
Humanity is likely to lose guiding light for the preservation of environment. This fear intensifies our
awareness for the preservation of continuations and these eco-friendly tribal societies. A.K. jha and
R.D.Tribhuwan (2008) Examine extensively the tribal handicrafts of Maharashtra. Jain and
Tribhuwan(1996) Elaborately discuss Various strategies for promotion ‘and propagation of tribal art
and handicrafts. Basha and chand (1992) explain the impact of forest policies in tribal life.bernard
Auden (1992) Discuss on poverty, Human right and the consequences of deforestation. Dashora
(1992) attempted to explain the vanishing tribal culture.Gosh and Das (1982) studies the correlation of
forest and tribals. Kunhaman (1979) elucidate various problems in the development of tribal
economy. Now several scholars have attempted to crry out investigating field based researches to
analyse the sustainability of tribal culture, economy and handsicrafts from micro to macro level such :
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