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ABSTRACT

In the present worl(, Cdo nanowires oNWs) as a visible-light assisted photocatalyst was developed
and studied for photocatalytic degradation of representative hazardous colour dyes, which are
often exposed to water sources by the textile industries. The uniform Cdo NWs were synthesized
using the simple soft chemical route.  Further,  the Cdo NWs were annealed in air from 350 to
45o °C with an interval of 50 °C and were characterized to understand their physical and optical
properties. Structural analysis showed that the crystallirity increases with annealing temperature
till 4o0 °C. FESEM study of Cdo thin films revealed the transformation of NWs into earthworm-
like chain NW§ 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 Cdo NWs amealed at 4o0 °C was
tested by visible-light-induced  degradation  of Indigo carmine  (IC),  Ponceau-S  0S),  and  Congo
red (CR) dyes. In the presence of Cdo NWs photocatalyst, the efficiency was found to be 30% for
IC,  390/o  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 Moos, and
W03,  which  indicated  high antibacterial  activity  and  photodegradation  ability  for Lidocaine,  respectively.  Moreover,  in a  recent
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Abstract
TheBismuthFerrite[BiFe03-(BFO)]thinfilm,asavisible-light-drivenphotocatalyticelectrode,is
synthesizedusingthesimplespraypyrolysismethod.BFOthinfilmspreparedatdifferentprecursor
concentrationsof4mM,6mM,8mMand10mMareutflizedtodegradeorganicdyessuchas
Methyleneblue(MB),Congored(CR),Ponceau-S(PS)atdifferentlightirradiationtimes.Single-

phaseandpolycrystallinenaturewithrhombohedralcrystalstructureareobservedforalltheBFO
samples.BFOisseentohavehydrophilicnatureforthefilmsdepositedat6,8and10mM,which
transitstothehydrophobicnatureforfilmsdepositedatlowerconcentrationof4mM.Theoptical
studyrevealslightabsorptioninthevisible-regionoftheelectromagneticspectrumforalltheBFO
samplesindicatingtheuseofBFOasphotoelectrodeinvisible-region.BFOsamplesshowed

photocatalyticdegradationactivitywithitsreusabflityforthestudieddyesi.e.,MB,CR,andPS.
Significantly,higherefficiencyofMBdyedegradationwasnoted.Moreover,afterMBdyedegradation,
thephysicalpropertiesofBFOfilmareagainstudied,whichindicatedgoodstabilityforBFOsample

prepared at 10 mM precursor concentration.

I.Introduction

Theincreaseintextfleindustriesresultsinthelargeproductionofdailywaste@yproducts),whichwhenexposed
totheenvironment,causesseveralissues[1-3]concemtoairandwaterpouutions.Inparticular,theorganic
toxicpollutantssuchasazodyesfromtheindustriesraisemuchmoreconcernforecologicalsystems[4-11].
Largeruseofthesedyesisbecauseoftheirhighsolubilityandcolorvariety.Oncontrary,thesedyesevenatlow
concentrationstopphotosynthesisprocessandduetotoxicity,theyaredangeroustoaquaticlives.Inthelastfew

years,extensiveeffortshavebeencarriedoutforthedevelopmentofdifferenttechnologiestoeradicatethe
organicandinorganicpollutantsthatareharmfultotheecologicalsystems.Amongall,photocatalysisisoneof
theupcomingtechnologies,whichissafe,effectiveandcanbereusable.Usually,semiconductorswithsuitable
band-gapsuchasTi02,WO„Zno,Cds,Zns,etcareusedasphotoelectrodesforphotocatalyticdegradation.
Amongall,Ti02[12-16]ismostoftenusedasanefficientphotocatalyticelectrode.ButTi02hassomepractical
limitationconcerningtoitslargeband-gapi.e.,itabsorbsonlyovlight,whichhasaverylittlecontribution(i.e.,
5%)inthesolarspectrum.Ontheotherhand,Cdsthatabsorbsthelightinvisible-regionisalsostudiedby
severalresearchers[17-20].However,Cdshasissuesconcerntoitsowndegradationwiththedyes.Apattfrom
this`Cd'istoxicinnature.Thismaylimititsreusabilityforlongerruns.Soasearchforaproperalternativethat
replacesalltheabovematerialsandtheirconcernedissuesisnecessary.

©2018IOPPublishingLtd



Study of Physical Properties of 'Nanocrystalline Nio Thin Films Prepared by Spray Pyrolysis
Technique

H.S. Gavalel, M,S. Waghl, R.B. Ahirrao2, S.R. Gosavi3,*

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

ARTICLE      DETAILS

Article history..
Received 12 January 2019

\+`          Accepted27)anuary2019
Available online 07 February 2019

Keywords:
Nickel Oxide
Spray Pyrolysis Technique
0 ptical Properties

ABSTRACT

In this paper a systematic study has been  carried out on the influence of thickness on the physical
propertiesofnanocrystallinenickeloxide(Nio)thinfilmspreparedonglasssubstratebyspraypyrolysis
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

i;  `              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.

Z. Experimental Methods

Nanocrystalline   Nio   thin   films   were   prepared   on   commercially
available niicroscopic glass substrates (25 mm x 75 mm xl.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  (Nic12.6H20)
(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  Nic12.6H20  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  O{RD)  method  in  the  20  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
sp ectrophotometer (V-6 3 0) respectively.

3. Results and Discussion

ThevariationofnanocrystallineNiofilmthicknessstudiedasafunction
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 soluton.

The XRD spectra of nanocrystalline Nio thin films of different thickness
prepared by using spray pyrolysls technique are shown in Fig. 2(a-d). The
XRD patterns clearly showed the influence of the film thickness on the
crystallinity of the nanocrystalline Nio films. For all Nio films, the cubic

:dtre:Cti¥:ed#aaa#:r±Zaenddrdqc(p[D±:i£`[a,tepDaps:::£eEro:d73°.rj::g]:§jnri{i::
type of XRD pattern were fourid by Belahssen et al. [21] for undoped Nio

rties of nanocrystalline Nlo th(n



Scafined by Camscanher



SRES
H``i',a.,,.,+r`    ,,,,

+I2

€fstrill h.
iife&Au¥hOr '2`4 "r'       '~J,,,-;i

•`-:: .,if:::   ,;I; ., ..   :

BS.*`fet;

Z
¥in •®8c*uinh

u
andant 0 C &lpts.aS 1'0*SSSP&.NIPel'tlinatitOnrt sofch nieallys the;iz ++

Ltm 0AP.P.K

#me                                                              `#enmkrar+§*.a

EC T\t+5lY'ty-BandMi allcI DCrowa1elcVe•StriFro€B chatinsies arofRgdsSils®fDhulunistric`at 8-i 3

que

H + Patil
3 CC 0r¥lnpr,ut,vstalsb}©SSudiedSilicaGe b}[Te thch#C:niq4Hue4Bacu06 Dopet Bac4H406 14-21

•gP.KS,A..ffiSfl&€hYa hIeav `    :!i;i;i!i`;

K.8.Patil
4 lmpaetofTherirmlAnnealingonoptiealproPert iesoTScreen-Printed 4*'

CdTeThickFilmsforso arcellApplication

8 . ¥. Bagut
P. S. So a ann

5

Dep0 ureA nRS%an, !

Y€ a nc

a

<*'\```    zz

6
sited P

h
:tr,

rc
:H,,

*`,`Y`

+
•`&

`\,`,``      ;`p          I '¥€i            - ;^1,J|,

)`            _`zz

#
•`"   `9vd8  :(?Sj;),„` fr`t:`? f``:"`<`   ,``t`€es=sg=^s=`2v^gsS\i,„y,z;zy:^` i.,,  ;)  ``

`%`:`

„`%,,z                 `}     n`:-¥3`;,,!,,,`,``S`^
!*   `{;;#!`,`i,i.;;:``?i:`;``i`,`,iI     t=S:,`

I            ````;,,,i

P'.?li
`;

/,,J}`}ff~````        t```--;i+-=irr```i;;!`!8s-;i¥j

#  !`<`(¢j,;,,``,`,j`f= „t:i/`t`t` I;i;;  `<:,``;i`

;};Ti-v.i`
?!`:   ;`

i as^<8il,l<
`x£       <^»       ,         , `'*

#`S    ;,\,^     ,   -`(,tvy!},`(``i         `ytt
`S",z*,,

i

•*,I:;:S:`*f;xrfei;
``,,

`\   `,1``    ,`'k',;;
#a/ f{

(

/                            `S`

•`\`  S ;t;(`S§
`   , ¥`  X«`;j,`v, v

#`^      ,` `,+ `?`r+,`S,`

% •,:,:`,I,``gf::&:`Sigsei
I.   .   L+

•,,,,

vs`:>*`(:,                A, as /+ ?§``    :i```:<`  ``=:i``¥=;?,5`,;, / ;.,j?ed    ,,?

Si

j``,
i •   +,1  `S.SiL,!7th 'h *`  il,`*"<\£    i   S  , `\/z,, S EN

t^,         ,i,z,S,f'sere,tar,i?,¢lf=ir3

fryas. i
x^\T¢{ IN

```?§%¥ii:;::  ,      ,•^<```<";?r`,:,.,`!

```                   `X`        `     ,

'        \`t`
•t i,;f+S`v

^Zsjt2    ,

RSs

a i     ",i   i   ,``rl`   i ass&§`;;

•    ,'````,-?  ?<"``,,`:

x`}
`§

%/
%,

`1''',a      .+.+,`\z'<``jts             `
A,`?i;,;;,;,   ```S``S;`if,:. :,: i`l`\S`.<^

• '`  .,i?:`.ff?;SS`i
•'=`=`,f;,;$08 ; \``:

`\`

`-\S;+iii\!,;
'',: :r  3-f:8Lsth ,    `  ,¥`, •,.,`,,,,i%

+
/

Scanned by Camscarme



Scanned by Canscanner



I.OYRyf±_OFNANO-ANDELECTRONICPHyslcs
Vol.  10 No 5, 05018(4pp) (2018) ELVPHAJI HAH O-

TOM1

StructuralandOptoelectronicPropertiesofPolycrystallineCds
Prepared by Screen Printing

B.Y. Bagull,2, P.S.  Sonawane2, AZ.  Shaikh2, Y.N.`Rane3, S.R. Gosavi3.*

CJ

RE

DOI:  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
fflm  form  has  attracted  considerable  attention  of the
researchers for their potential applications in a variety
of optcelectronie  devices  [1-3]  and thin film  transistors
[4].  It  is  favorite  material for  photovoltaic  and  photo-
electrochemicalsolarceusbecauseofitsdirectbandgap
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, chemicauy 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 investigate d.

2.    EXPERIMENTAL DETAILS

2.1    Preparation ofcds Thick Film

ln  the  present work,  powder of Cds  nanoparticles
was prepared by the chemical precipitation method us-

•R%sae:a%thr%^%^artnh+^A.I::SLcn3mnT:_r~C_e._3P3.SC,ienpcepollggesha_ha_9a,4254og,M.S.,India
2#%t%taRfe%£:c#kbr%::;jp.p.HD;3r;;Atf:;ta~d£_.i;Dish;C±_:¥;u8#,if;_de_:zff_ua;_;f,.sk25[%::M.S.,India

8MaterialResearchLaborat6;y,a.ri.-'6:iiroiE;;i:'¢;%o-cSTfre;%;a%reBB.eB.;Ep%re*ez5c4o°ii];g#.F:iJo%da,
425413, (M.S.) IIrdia

(Received15July2018;revisedmanuscriptreceived210ctober2018;publishedonline290ctober2018)

The  paper describes  structural,  optical and  electrical properties  of Cds  thick film prepared by using
screenprintingmethod.ForthepreparationofCdsthickfilm,powderofCdsnanoparticleswasprepared
byusingchemicalprecipitationmethodusingcadmiumacetateandsodiumsulfideasasourceofCdandS
respectively.XRDpatternconfirmstheformationofpurehexagonalCdsphasewithcrystamtesizeofthe
order of 19.41 nm and 21.14 nm respectively,  for as prepared and annealed Cds  thick films.  The surface
morphologystudiesshowsthatthefilmscoveredwithsphericalgrainsuniformlydistributedoverthesub-
strate  free  from crack and pinholes where  as elemental analysis revealed the  presence  of Cd and  S ele-
ments in the prepared film.  The absorption spectra of as prepared and sintered Cds thick film were rec-
ordedbyusingJASCOV-630spectrophotometerinthewavelengthrangeof400-900nmfromwhichenergy
band  gap  has been determmed  and is found to  be  2.47 ev and 2.39 ev for as prepared and sintered Cds
thick film,respectively.Electricalanalysisshowedthesemiconductingbehaviorofthepreparedmaterial.

Keywords:II-VIsemiconductors,Metalchalcogemde,Thick film,Opticalproperties,Electricalproperties.
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PACS numbers: 61.72.uj,  77.84.Bw, 85.40.Xx,

73.61.Ga,  51.50.  + v

ing  AR  grade  cadmium   acetate   Cd(CH3COO)2.2H20
and  sodium  sulfide   Ova2S.9H20)  as  a  starting  com-
pounds.   Chemical  reaction  was  carried  out  at  room
temperature.  50 ml solution of lM Cd(CH3COO)2.2H20
and   lM  Na2S.9H20  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 mtered 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 fro by using screen printing method. A paste for
thepreparationofCdsthickfilmwaspreparedbymix-
ing synthesized powder with Cdc12 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 partiauy and to
avoid the cracks in the fii]m Ilo,  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  stabflize  the
film  and to bum the organic materials [11].  Thickness
of the prepared Cds thick fiha was measured by using
weight  difference  method  and was  found  to  be  of the
order of 8.5 Hm.

2.2    Characterization of the prepared Film

The Cds thick film prepared by using screen print-
ingtechniquewasfurthercharacterizedbyusingXRD,

05018-1 © 2018 Sumy State University
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ABSTRACT

A mixed phase cadmium sulfide (Cds) thin films were prepared through chemical synthesis
for studying the visible-light-driven photocatalytic activity for wastewater treatment. The
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
under visible-light irradiation using the Cds thin films. Structural studies of the Cds photo-
catalyst indicated  good crystallinity, showing mixed  phases  of the hexagonal  and cubic
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 2.35 ev. 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, ultra filtration, 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 I 1 I, 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, H202/UV processes [4], and
photodegradation by photocatalysis are also frequently employed for the eradication of dyes [5 I. 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 Ti02 elec-
trodes [7|. In last few decades, many researchers have extensively studied photocatalysis using Ti02 and its composites to
promote the degradation of potential organic pollutants present in wastewater. Although Ti02 have been extensively studied
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Nanocrystalline CdTe thin films were deposited on amorphous glass substrate using successive ionic
layer adsorption and reaction (SIIAR) 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
manometer size. Compositional analysis showed that the nanocrystalline CdTe thin film becomes cadmium
deficient and tellurium richer. The optical absoxption 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  104 a.cm.

Keywords: SIIIAR, Cadmium Telluride, XRD, FESEM, Optoelectronic properties.
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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 fiii]m solar cells  [1]. Cadmi-
urn 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 foim 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  sublination  [12],  physical
vapor deposition  [13],  thermal evaporation  [14, 15]  and
screen printing [16] etc. Among all the available deposi-
tion  techniques,  successive  ionic  layer  adsoxption  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  pr.ecursors  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-
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strate  surfaces  to  achieve  good  quauty thin films  and
has  been  employed  to  fabricate  several  metal  chalco-
genide   and   oxide   semiconductor   thin   films   [18, 19].
Keeping these advantages of SIIAR technique in mind
and only a few reports are available in the fiterature on
the  deposition  of  CdTe  thin  films  by  SILAR  method,
herein we  report the  study of structural and optoelec-
troric  properties  of  nanocrystalline   CdTe   thin  films
synthesized by using SIIIAR technique.

2.    EXPERIMENTAL DETAILS

2.1    Substrate cleaning

Initially   amoxphous   glass   substrates   of  the   size
75mmx25mmx2mm   were    washed   with   double
distilled water  (DDW),  boiled in chronic  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 FilmFormation

Cadmium  acetate  [Cd(CH300)2. 2H20],  tartaric ac-
id     [(CHOH.COOH)2],     hydrazine     hydtrate     H2N-
NH2.H20],    ammonia    [NH3]    and    Sodium    tellurite
[Na2Te03]  were  used  in  the  deposition  of  CdTe  thin
films.

The  cationic  precursor  for  CdTe  Was  0.3 mol  Z-1
cadmium   acetate   complexed   with   tartaric   acid   at
pH ~ 5. The source  for tellurium ions was 0.24 mol J-1
sodium teuurite along with hydrazine hydrate which is

05028-1 © 2017 Sumy State University
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of N02 gas

Y. N. Rane]'2 . D. A. Shende] . M. G. Raghuwanshi2 . A. V. Ghule3 .
V. L. Patil4 . P. S. Patil4 . S. R. Gosavi] . N. G. Deshpande5

Received: 24 December 2016 /Accepted:  13 April 2017 /Published online: 28 April 2017
© Springer-Verlag Wien 2017

Abstract  A soft chemical synthetic method is used to ob-
tain highly crystalline Zno flower thin films.  Hexagonal
wurtzite 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 0 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 of 473 K. They
show a fast response (65 s) and recovery time (54 s) for N02

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 N02, 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 N02.
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 ofnanostructures having dif-
ferent sizes; but with sane shapes and vice-versa is rather a
difficult task to maintain. Additionally, maintaining the same
aspect ratio is also quite difficult. This may linit the sensitivity
because of the  limited and non-unifomi  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
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ABSTRACT

Cdse thin films were deposited on the glass substrate by successive ionic layer adsorption and reaction
(SIIAR) 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  (101 )  plane.
Moreover. the peak intensity of (1 01 ) plane is found to be increased as the number of immersion cycles
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.
Furthemore.  tlie  optical  band-gap  in  conjunction  with  the  e]ectTica]  resistivity  was  found  to  get
decreased with increase in the immersion cycles. A good correlation between the number of immersion
eycles 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 (ht€p: //ci.€atjvecommons.ong/licenses,/by/`4.0/).

1.  Introduction

Thin films of metal chalcogenides have been studied extensively
in  view  of their  potential  industrial  applications  i.i,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  [5j,  photoelectrochemical
cells I.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,

'1  Corresponding author.

E-ma!l az7t!ress..  srg`o5avj.Laloda@gmail.i.om  (S.R.  Gosavi).

Peer review under responsibillty of Vietnam National University, Hanoi.

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,.10j.

Till  date.  thin  films  of Cdse  have  been  deposited  by  various
techniques  such  as  chemical  bath  deposition  (CBD)  |1.[`12|.  e]ec-
trodeposition    [13],    cathodic    e]ectrodeposition    [14j,    physical
vapour deposition  I 15], spray pyrolysis  I 16], vacuum evaporation
technique  [17]  etc.  Preparation  of thin  films  by  a  simple  SIIAR
method is currently attracting considerable attention as it is sim-
ple, cost-effective and reproducible I.18,lcJ]. 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  SIIAR  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  ainor|)hous/fine
granular nature of the Cdse thin film deposited with 45 immersion

}lttp;/',/dx,doi.r)I.g/!0.'!(}16/j,jsamd.20`16.'lI,Col
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In this work, we report the effect of uniform decoration of silver sulphide (Ag2S) nanoparticles on phys-
ical properties of titanium dioxide  ITi02)  nanocrystalline  thin films synthesized  by using  a  spin coating
technique by preparing Ti02 gel using P-25 Ti02, ethanol, acetyl acetone and p-hydroxybenzoic acid. Chem-
ical bath deposited layer of Ag2S particles enhance the properties of Ti02 nanocrystal]ine thin films.  The
optical study reveals that the  absorption edge  shifts towards the visible region compared with the pure
Ti02 thin fflm due to the incorporation of Ag2S nanoparticles into Ti02 nanocrystalline thin films.

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

Titanium dioxide (Ti02) 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 pun-
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.
Ti02 is inexpensive,  non-toxic, chemieally stable over a
wide  range  of pH  and  electrieally  stable  over  a  wide
range  of voltage  [6,  8]  and  also  it  is  bioloricauy  and
chemically inert [9]. Although it possesses unique prop.
erties, Ti02 is a wide band gap semiconducting material.
So researchers have paid more attention to enhance the
electrical conductivity of Ti02 so as to increase the pho.
toactivity of Th02 in the visible range [9]. In this context
various materials like  dyes  and metallic nanoparticles
have been used to inprove the optoelectronic properties
of Ti02.  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 possibflity
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 Ag2S  that will be  decorated on Ti02
thin film prepared by sol-gel spin coating techrique.

2.    EXPERIMENTAL DETAILS

2.1    Substrate clealiing

• srgosavi.taloda@gmail.com

2077-6772/2016/8(4(2))04080(5)

PACS numbers: 73.63.Bd,  78.66.Hf,
78.67Bf

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

2.2    Chemical Deposition ofTi02 Thin Fiho

Ti02  thin  films  were  prepared  using  sol-gel  spin
coating technique  onto  glass  substrates.  For this  P-25
Ti02 @egussa, Germany) used as a precursor, ethanol
and acetyl acetone  as  a  solvent and p-hydroxybenzoic
acid is used as a catalyst. The Ti02 film was deposited
by using spin coating techrique by preparing Ti02 gel.
This gel was prepared by mixing 2gm of P-25 @egussa
P-25)  with  8.5ml  ethanol,   1.5 ml  acetyl  acetone  and
lgm  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 Ti02  gel was
dropped  one  time  onto  the  centre  of glass  substrate.
The substrate was accelerated with the different r.p.in.
with different tine 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 Ti02 thin film.

2.3    Chemical  Bath  Deposition   (CBD)   of  Ag2S
Thin Film

Room   temperature   deposition   of  nanocrystalline
Ag2S  thin film films by using the  CBD  technique  in a

04080-1 © 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.
• 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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ABSTRACT

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-
fled. Web-like poroiis structured surface morphology of Cds thin film over the entire area is observed.
With  decrease  jn  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-lil{e  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 worl( as a photosensor,

© 2015  Elsevier B.V. All  rights  reserved.

1.  Introduction

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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use and easy to fabricate I i I. Current scenario of non-conventional
energy  sources  has  reflected  the  limitations  of  the  energy  re-
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. ]n 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   Ionic   Layer   Adsorption   and   Reaction

(SILAR) method. SILAR method was used to deposit tin sulfide (Sns) thin films of
about 0.12 Hm 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 I.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)  detector2  and
optical storage medium3 etc. because of its nontoxic nature and optical bandgap of 1.3 ev, a
high absorption coefficient and high conversion efficiency4.  Tin sulfide has  several  binary
compounds such as Sns, Sn3S4, Sn2S3 and Sns2, and these are all semiconductors5.  Sns thin
film  is  usually possess  p-type  semiconductivity which can  be  controlled  by using  various
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prepared on glass substrates by
the spray pyrolysis technique at constant substrate teyaperqure. Of.45.0°C..The.ch:omium 4opapt..concen,trati?rs`
wer; talk;; as .10% and 26%, respectively. Structural, morphological and optics_I properties gf_the_ as_-d?posit.ed
thinfiluswerestudied.X-raydiifftractioria[RD)analysi5re_vealst_h.e_potyc_rystalli.n?.p?fur?Ofcr::ro.2thinfilm.s
witir tetragoral phase.  The-f ilins were  highly  oriented alo_ng  (21 I.),  (OP2)  a.nq  (4~00)_pl_ace.s: Tf ef  increase .in
doping co-neertt;ation impa;ts the interplaner spacing and_crystal_lit_e si.zp o{.the Cr.: §.no`2 thin f ilrps. .Scapning
el`ectr-on microscope  (SEM)  images  support  the XRD  analysis  Of the  thin films,  while  the  optical absorbanee
study suggests blue-shift in the energy band gap with increase in the doping concentration.

Abstract: Chiorytium doped nanostructured tin oxide (Cr : Sn02) thirrf u~ms w?re

Cr: Sn02 thin-f ilm, nanocrystalline thinf i|xpiKeywords: spray pyrolysis, X-ray di!ffiacticin,optical properties.

I.       Introd uctio n
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 (Sn02) 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 Sn02 and Zno have shown better gas  sensing performance;  but with
further research it was found that the addition of an extemal dopant/impurity in the pure Sn02 or Zno, there is
an  increase  in the gas response behavior with  decrease in operating temperature.  Hence,  during the past few
years, Sn02 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 Sn02 thin-films. Commercial gas sensors are now well developed using Sn02 containing a small
amount of catalyst like Pt or Pd as sensing fllms 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:Sn02) thin films.  Therefore,  considering all the aspects of
past and present reported studies, the current work investigates the influence of Cr doping in  Sn02 thin films,
which are prepared by spray pyrolysis technique. The structural, moaphological and optical properties of the thin
films are examined related to the increase in the chromium amount.

11.       Experimental procedure
Cr:Sn02 thin films were deposited onto the glass substrates by cost effective spray pyrolysis technique

using  stannic  chloride  (Snc14,  5H20)  and  chromium  dioxide (Cr02)  prepared  in  loo/o  and 20°/o  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/cm2 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.
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Abstract:  The siiver sulfide  (Ag2S)  nanocrystalline  thin films have been prepared on the  glass substrate by
successive ionia layer adsorption and reaction (SILAR) technique at 40 °C. Several sets Offilms were prepared
by keeping  number Of eycles Of immersion as 20,  30, 40, and 50 and the effects Of number Of immersion eycles
on the  structural prciperties  and srfu;e  morphology together with the  optical  and electrical prciperties are
studied.  The XRD  studies  showed that  the  number  Of immersion  eycles  affect  the  crystallivity  and the  peak
intensity Of (1  2 0 ) plane increases with the immersion eycles. The morphology Of the films was characterized
by field emmlssion  scarming  electron  ndcrosopy  (FE-SEM).  All  the  thin films  looked relatively  smooth  and
homogeneous  in  field  errmission  scanning  electron  microsopy   ¢E-SE^dy   images.   Optical  properties   Of
nanocrystalline Ag2S thin films deposited on glass substrates fior different n:u:mber Of eylces Of iryrmersion were
studied. The optical irrvestigatious revealed that the transmittance in the visible region is found to be gradually
decreased as the n:umber 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 inereasedfrom 20 to 50. The resistivity
Of Ag2S thin films decreases as the im:I'nersion eycles increases.
Keywords..   Siiver suof iide , nanocrystalline thin f ilm, X-ray did iiraction, optical properties, electrical properties.

I.       In trod uctio n
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 ~  104 cm-I
[6],  Ag2S  have  been  useful  for  photoelectrochemical  conversion.    Recently,  electorochemical  photovoltaic
storage cells with Ag2S  electrodes have been reported  [7].  Such electrodes of silver sulfide in thin  film  fonn
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 sulflde 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 Ag2S thin films by SILAR. The present article deals with the preparation of Ag2S thin films
and characterization of the films by XRD, FE-SEM and study of their optoelectronic properties.

11.       Experimental procedure
Glass  microslides  of the  dimensions  75mm  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

www.iosrjoumals.org 6 I Page
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Abstract
The  role  of health  personiiel  is  very  important  ill  health  care  service  system.  An  types  of lnedical  personliel  are

eiiiiiloyetlbytheGove:.iimeiitofMaharashtratopi.ovideheallhc`are.servicetotheruralandtribalareas.Generallythereisa

gi.c{`tshortageofproperhealthcarepersonnelinallthetribalbeltsofMaharashtra.NandurbarDistrictisnotanexception.
Tl`c shortage is due to the inaccessible nature of the area as well as the socio-cultural factors, lack of basic civil amenities,
1 inguistic problem,lack ofjob satisfaction, etc.  The I.ole and service of health personal from nurses, compounders and ward
boys to doctoi.s is vei.y iinportai" ill treating the coiiimon people through PHC`s. Adequate number of staff is veryessential
I.{ti. i`.i{iking the health serviccs €ind  facilities available to the public. There is a many problems of health pcrsonncl'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 Persoiinel, Facilities, Tribal.

1. Introduction
AlltypesofmedicalpersonnelareemployedbytheGovemmentofMaharashtratoprovidehealthcareservicetothe

rural and tribal areas. However, the existing health care service will remain unsatisfactoryunless it is supplemented by the
sufficientandskilledmanpowei..Generallythereisagreatshortageofproperhealthcarepersonnelinallthetribalbeltsof
MaharashtraandthestudyareaNandurbarDistrictisnotanexception.Theshortageisduetotheinaccessiblenatureofthe
area as well as the socio-cultural factors, lack of Basic civil amenities, linguistic problem, lack of job satisfaction, etc. The
pi.ofessionalisolationofthedoctorsinthetribalareasandtheirinabilitytoadapttothetriballifealsomakestbemunwilling
tojointhehealthcareserviceinthetribalarea.Allthesefactorscontributegreatlyintheshortageofhealthcarepersonnel
in the district also. And in the absence of proper personnel, health care service in the area remains unused. The proposals
havebeenmadeforbetterprovisionofhealthcarepersonnel.Fortheutilizationofproposedhealthcarefacilitiesefficiently
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.

The spatial patterns and growth of the Health care services might be different in the
studyarea.Theareaisinhabitedbythetribals.Theregionisapeculiarwithdistinct
physicalsettingandsocio-economicconditions.Thestudyarea,NandurbarDistrict
is located in North western side of Maharashtra state. It  lies between, 21° 00' N and
22° 03 ' N latitudes and 730 31 ' E long. to 740 32' E longitudes. The total, area of the
study region  is 5035  sq.  k.in.  and as per  the  2011  census  total  population  of the
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 ofMadhya Pradesh, to
the West and North side is the state of Gujarath. The Satpura Mountain & piedmont
plainstretchesfromtheEasttoth-eWest.Northempartofthestudyareaisoccupied
bySat.puraMountainandcentralpartoftheareaisoccupiedbypiedmontplain.The
southempartischaracterizedbytheSahyadrihills.TheNarmadaformstheboundary
for about 70 k.ms. of the Northern border of the district.

3. Objectives
1 To find out the problems of health peisonnel's in the study area.
4. Hypotheses

Location Map

__    _  _     ,   \

obta,nie£:£i§ti°:t#heisrilsitr!ya::eda]t;;;a::a¥[ee::nt;:::e;;S:;a;I:yt:d:a:ta:C::;;I:e;::t;htr:o:ud:;:sic:;::d:a:r:y;:a;Wife:'si#n¥:#js£If£Pa:t£}n£:¥;;i;rifeand

5. Tools and Methods

6. Medical Staff
Medicalstaffisthemostimportantfactorinthedeliveryofmedicalhealthcareanywhere.Eventhefivestarmedical

infrastructurescannotbeasuostituteforasuitablyqunlifiedaridskilledmedicalstaff.Theconceptofmedicalstaffcomprises
thedoctors,includingthephysicianandsurgeons,nurses,compounders,wardboy,laotechnician,x-raytechnicianandso
on. The delivery of health care service cannot become very effective, fruitful and satisfying if there is no appropriate and
suitablyqualifiedstaffinthesystem.Theabsenceofsinglefactorslikeanurse,orlabtechnicianscanparalyzethewhole
systemandmakeituseless.Thewholematerfalinfrastructureofbuildings,medicalinstruments,diagnosticfacilities,medicines
can remain underutilized or unutilized if there is no appropriate and suitably qualified staff.     '    .
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Abstract
`      Health status of the people determines the average expectation of life. Health or lack of it

ulJplaysaveryimportantroleinthedevelopmentofhunancivilization.Remotenessfromacentre
place,illiteracy,poverty,superstitionsofthetribalsocietyposemajordifficul'ti6sintheoreation
ofgoodhealthforthem.Itiswell-knownthatthehealthstatusofthetribalinindiaistheworst

amongallsectionsofoursociety.Undertheminimumneedsprograms,populationnormswere
+

revisedfortheestal]Iishmentofcormunityhealthcentres,PHCsandSub-centres.Underthese

nomsthereshouldbeonesto-centrefor3000populationsandPHCfor20000populatiojlsin

tribalareas,andoneR.H.for80000populations.ThestudyareaNandurbarDistricthastwosub-

districthospitalsandtenRuralHospitals.Thedepartmentofhealthhascreatedacivilhospitalin

NandurbarandsubdistricthospitalsatTalodaandNavapur.AndRuralHospitalsatAkkalkuwa,

Molgi,    Dhadgaon,    Miasavad,    Shahada,   Kbondamali,   Ranalfty    Dhaora,    Vlsarvadi    and

Khandbara.RuralHospitalsprovideimportanthealthservicesandsopatientsalwayscrowdthe

RuralHospital.SotheRuralHospitalshouldhavesufficienthealthpersonnel.Howeverlikeall

YPHCsinthestudyareaeventheRuralHospitalsalsodonothavesufficienthealthpersomeland
soitadverselyaffectsthehealthservices.Thehealthcarefacilitieswhicharenotavailableinthe

PHCsareavailableintheRuralHospital.Andsofortheruralandtribalpeopletheruralhospital

is  the  next  important  health  centre  providing  health  services  after  the  PHCs.  There  have,

however,  been  several  difficulties  faced  in  theutilization oftheseservicesbythe  rural  and  tritJal

pcople.Ruralhealthcentrescanplayaveryimportantroleinthetribalhealth-care facilities.mthe
studyareatherearemanyproblemsinthehcalthcareservices.Infrastructurefacilitiesarenot

sufficientinthestudyarea.MostoftheRuralHaspitalsdonothaveproperlybuildings,staff

quartersandsufficientstaffAndtherecruitedstaffisalsonotavailableroundtheclock.Inmany
hn.qnitala    +llara   ':A    `,^__.___'_        Ahospitals   there  is  vacancy  of  medical   officers   and  superintendents.

checkingandoperationsarenotperfonnedontime.Sotheverypurpose
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1. Assessment of Spatio -Temporal Changes in
Vegetation Cover Using NDVI in the Dang District,

(Gujarat)

Mr. Mohan A. Vasave
Research Scholar, Departmqut of Geography, A.C.S. College Taloda District Nandurbar,

Maharasahtra.
Dr. U. V. Nile

Guide, Department of Geography, P.S.G.V.P.M.

EI=

College Shahada District Nandurbar.

Abstract

The present study aims to study the forest cover change detection in Dang District from

2002 -2013.  Normalized deference Vegetation 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 radiomet.ric 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 km2from 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 km2followed by

less dense vegetation 30.17 km2while as no vegetation have increased by 40.34 km2. The forest

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

densevegetation39.98km2andfrommoderatelyvegetationtonovegetation75.62km2.

Keywords: NDVI, change detection, GIS, forest cover, remote sensing, deforestation.

Ihtroduction    `

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 biermial report in 2011  prepared
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1.

VillagesofDhadgaon(Akrani)Tehsil,Nan¢

Prof. Raju Z. Yashod
Asst. Prol.essor and Head, Dept. of Geography, C.H.C. Arts, S.G.P. Commei.ce & a.a

Science College, Taloda Dist. -Nandurbar (M.tharashtra).

Abstract

The researcher article focuses at A Study of Educational status of tribals in forest villages

a             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 abs`ences of teacher in schools such reasons affecting to trfoal education. The geographical

lceation of Dhadgaon particularly 73 fore.st villages' fails to provide proper educational facilities

to rurming schools.   The researcher has  gone through educati6nal  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

writeinanylanguageistreatedasilliterate(Censusoflndia-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 Hal - Jameen, Jal, Jungle

Hamara  Hal  (Land,  Water,  and  Forest - that is  our  heritage)  but they have  not  aware

educational Status of tribals in Maharashtra. Tribals residing in remote

common  infrastructure  facilities  of road  and  communication,  healtS
Mandal's

lacking of

ETGiiiniriT-in`T-=ii=-=T¥;efi



Impact Factor T 6.261 ISSN -2348-7143
INTERNATIONAL RESEARCH FELLOWS ASSOCIATION'S

JOurnalMultidisciplinary   IIiternatiolial   E-re§aarcli

Chief Editoi. -

PEER REFREED & INDEXED )OURNAL

November-2018       Speciallssue -LXXIII

Executive Editors

MGV'S Arts^& Commerce
Yeola, Dist - Nashik [M.S.I

Nashikroad (English)
nkhede, Kinwqt (Hindi}
]iawane-Nile, Bhusawal (Marathi)     `''.

Dr. Rajay Pawar, Goa (Konkaili)'   __.--__   \r_-____ ----.,...   i.i_ .--- _`_:--:---I     ..........  `.       `.`     .i,,     ``.     -

£wATIDHAN  ffiNTERNATloNAL  ffiuBLICATloNS

FbrDetailsVisitTo:j±£}QLWT±e._s_.§_arch.iourney±Pnli

Price : Rs. 500/-

website i _researchj_Qumey.n_e_t Email --rfeifea
£8±:[PAa#ash;'kfhpa#nta\`i?hdm9L:



`RESEARCH

lmpactFactorfsnF)-an,ccip-;-:-i:Ei;i;;;Sii:F^#g:±:2a:13)--_------ ru ..-. ]i --I\c.eurcn Journal|a°cHFRaEt=r::=,t,eEr`n_atfj°.n,a.'¥^u.I_ti`dis_ciplinaryE-Research]ournaitact FarrnT. . /cTTE`     ,.,.. ____ _

Special Issue 73 :
UGCApproved)ournal

¢}..  ..g    5'.
INDEX                                                            ` ` ,``;:,.,J r`, ,,"

tffi..(,„- TT+i++++   -i+.+++|=+:+T+   T                                                       T               HH+L+      -z| `        ,            <.          -

•r.¥i3ed,! `giftgrse<`.!¥¥%¥¥?fa#EN^       a    {^      y               .y    €             ^as`     i         A      v^                                                                                                                                                                                      w

1
•.`in..A"th."                     "  A,=~    ``  *1£`^?&`,.`>     a.`{;I.¥             ,)\`..       ,.,,,'Mixing~Vixing:CodeSwitchinginIndianEnglish IIha Magazines    Mr. Tejesh Beld<BeachDuneMorphologyStudyofBordiVillageinMaharashtraDi..SunilKdkar&Dr.M.R.VaishamaC`oudComputing:UsefulTool.sforLibraryandlnfountionCentersContentAnalysis:AnoverviewMr.H.`eshBri.Wasi&Mr.|shwarRaf

23L4 ar0813

an|e`9e23e30h34e381'143

5 AvailableWaterResourcesandWaterCrisisinMaharashtraStateEvaluationofR I)r  Ja  ` n]     aJ    IIy,'antBId

6 °ad Denslty ln Akola District ofMaharashtra state                              'a   anE-Wa8.||.Drs

7 y    I. HOWMuchsupportiveforlndia's Logistics|ndustry?      .    awPJ<1nninfo.a-I)I.Ravivas&Dr an DeshmukSunDh

891o11 g      I     ]oveliiment  Health  Service   Centres  in  Dhadgaon  Tahsil  of  NandurbaDistrict(M.s.).asandInformationsystemDr.SalldiGarudProf.BhagvanGavitIndianWomenWritei.s:AFemjnistContributiontohdianEnglishLiteratureOnReadingBraveIvew'Wo//d"!ABray€IvewWo"ReflectionsontheCMissManishaWaradRelevanceofAld'

5055

IIIIIIIliii

1213
ous Hu,xley  s lma  [in#rtio`fi`Par[icipationofVIIIagersinWaterCO\{::fer§::¥:£ng.wi;  and   Jalyukta   ShlvarMaharashtrahdiapaki.'.-`~&<,i,^„Dr.A ontemporaryAbinSo.anAbhiyaninnkushDok

60'64

141516

Stan Relatiori                                                                                                                           eThestudyofTheHumanconcemsaan`uffifngfitsls§uesinIndianEnglishDr.G.D.GliodeLiterattlreE]kunchwa'oRh

6872778185

r s     ld stone Mansiom A story ofRural Household Affected ByamSoc`ialScenarioDr.SawanDhes   TadavlChanging

17

A study of Emotional stability among Higher seconday students         Dr. Rahul BarvearmurlwarEmotionlln.

#:[dnes::::ndte]:`genceandF=Strat°naDmr?nGgoihue,&£aid¥:::£fMBiAslhpv
Sc.  College'`P

18 ng    ender ln sustalnable peace : Role ofurited Nations               a I    awaraLevelsofL.tI)rst.

9019 I eracystrllct}lre in chandrapur District (M. s.)                          .    a II)r.GodawariGaurkar,Dr.SaRoleofRuralTourismF.orEconom.candRegionalDevelopmentC:]b:at;=hangeandAgroEcosystems:KeyIssuesMrs.Psr|::.sE:===Bander Kaurt'h

1021102021 Is   TherentShindeichkund

22PL lc    altlcIpatlonplan : Municipal solidwasteManngementin Bi|aspurcity               eDr.Mano.KumarSinha&Dr.NarendranathGuriaeadershipEffect.sonLsfudentLearningMediatedbyTeacherEinotionsDr.SumcetKhurana&SmtshwctaJ.. 114118125

23-24

.P25''W0::t::an E,:revp[]Cet:I:u::h::as±ea:::::]]=]ttuaJ:a:d Tradltions          .               `:.::]s]:anchollaall.Aller
I  '130

•26           §,t an       evelopmentlnlndia        Dr. Shit'aji Thol.euclyofMigrationPatternofStreetVendorsinPimpri-ChinchwadArea,Maharasbtraate,IndiaDr.RavindraShindeMrsM
135

.     eena  &Dr.Shlva.ipaWebsite-Www.reseai.ch.our--..--m~charane 139

3 ne.net           Email  -retsearch.oume  20r4   nil::i:`i`'iF:?ae==ianeueoi:balrs~rk" ' `.com



i,,`

Nandurbar District (M.S.)

Dr. Sandip Bhaskarrao Garud
Assistant professor

DepartmentofGcography
C.H.C.Art's, S.G.P. Commerce & B.B.J.P. Science College,

Taloda Dist. Nandurbar (M.S.)  '
E-mail-sandipgarud7l @gmail.com.

Mob.-9423497269

Abstract
The planning Of Health care and welfare services is assuining increasing importance due

i: th.e.so?ial and economic signifilcance Of tackling the problenrs Of lwman health. The purpose Of
health plaimiug is tt] improve the health services. Health planning is desirable to meet the heal;h
n:eds  and  demands  Of  the  people.    Health  or lack of  it  plays  a  very  important  role  in  the
developi:Sent   o{   l"man   civilization.   Remoteness  from   a   centre   |}lace,   illiteracy,   poverty,
s_uperstit.i_ol_1s  Of the tribal society pose major difficulties in the  creation Of good health for  them.
It is well-known tfiat  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
.main  stream  of  the  society.  Pri.mary

provide  priinary   health  services   to  t
i)`

Ps:tn;:;e&edgseffo::nhr,eea:#ercaeaLS;e;act:n#tL;;:ser;;av¥;heeg##€

are  very  important for  the  tribals.,  They
o'rinF. villages   and  ham.lets.   For  the   study   Of
#-.-Sj.  -

n  tahsil  of Nandurbar  distric  has  been

i?g
health centres in the Dhadgaon tahsil.
al health service centre. The service Of

? PHC .d?pends on the proportion Of the population and the  geographical location. If a PHC -isI?c:ted  in  mountainous   region  and  serves  more  po|]ulation  than  possible  then `it  becomes
diffi:ult for .the  PFC  to  provide  good service.  It shows that  the PHCs  in the high mountainous
r.egion g?.i.hrough many  problems to provide  effective service. The  lack of proier  roads  in the
inaccessible regions make the problems more severe.

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

Intt.oduction:-
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  fol.
increasingly  growing  population  in  the  rural  and  tribal  area.  The  health  service  is  directly
concerned  with  human  beings.  The  central  goverment  established  a  norm  for  the  set-up  of

primary  health  centres  to  provide  medical  facilities  to  large  number  of  people.  The   healtli
planners  in  India  think  primary  health  centres  and sub  centres  as  the  proper  infrastructure  to
provide health services to the rural and tribal populatioii. Health care is  a puolic righl and it is  the
responsibility  of  the  government  to  pi.ovide  the  Health  c.are  facilities  to  all  people  in   equal

measui.es.  Coiisidering  this  principle,  the  Govt.  of Mah{irashtr{`. has  established  prim

were  13  primary  health  centres  in  the  Dhadgaon  tahsil.  As  per  the  norm,
centres in  the  rural  and  tribal  areas  for providing health services  to  surrounding  vill
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Abstract:
Health service  is an important problem in developing countries.  Hecilth  stalus of the people

determines  the average  expectation  of life. Health  or  lack Of it plays  a very  imporlaITl  role in the
development   of   hulnan    civilization.   Remoteness    from   a   centre    place,    illiteracy,    poverty,
superstitions of the tribal soc,icty pose major difficulties i,n the creation of go()d health for them. It is
well-known  tl.ial  the  liedl{h   `slitlus  Of  the  tribal  in  India  is  the  worst  amt)ng  all  sections  of  our

society.  As  the  preseitt stuily  rcvcals,  imparting health  services to the  tribal  bectjmes a Himalayan

task because  of their poverty,  illiteracy, remoteness,  uiowillingness 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 I)roper  roads  in the inaccessible
regions  makes the problems  more  severe.
health care  services. Infrastructure facili
do not have their own buildings, staff qudr#ets
available  round the clock.  Besides due to the 1
have to reach on foot or by bamboolance`.
due to the unavailability Of vehicles. AIl these `fact

District there  are  many  problerrrs  in the
`.ienl in the  study  area.  Most of the  PHCs

nt staff. And the  recruited staff is also not
roads and transport facilities the I)atients

'TS`-giBRTflents cannot get the medical help on time
inc`i.ease 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 problem,s.  So it is belly 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 Mcharashtra state.  I.t
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ABSTRACT:

iiiiiiiiii--
Educationisafundamentalhumanright

andthefoundationforljfelonglearning.Itisfully
essential to social and human development in
i+,t.  +-+,--_Jf_          "

_._ -.-'' '  ``-yt=.ulJI „t=r',  lrl
it'stotransformlives.Thedefinitionofljterate
andliteracyis"Apersonage7yearsandabove
whom   can   both   read   and   write   with
understanding  in  any  language  is  taken  as
literate".  `'Literacy  could  also  have  been
achieved  through  adult  literacy  classes  or
through  any  nan-formal education  system"
(Censusoflndia).Dhadgaontahs"inNandurbar
distrjctismostlyscheduledtribepopulationlives
about95.93percentofthetotalpopulation.It's
living  in and  around the Satpura forest area
whichdependsonthenaturalresources.They
useseveralplantstotheirbasicneedsoftheir
art of living.  Among the  plants  used  unripe
mango,  mahua, chiranji,  hirada,  behda,  rosha
grass,   etc.   non-timber   forest   products

:Fi':e.=foani[ap:i?c^?-ss_?s:s:ir:ii-iidsv=,ft,uns.c:ithisarea,theliteracywaslowerthanthetahs„
and district average.  Wide variations of Male-
femaleljteracyrateamongthestudyarea.Itis
foundthatfemaleliteracyrateis'owerthanthat
OfmaleDODIIhti^narn^,-__I_     i   .     .       -

scheduled tribe due
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Introduction:

```       -)    'r3   `\`   ``

Bambooisoneofthefastestgrowingandhighestyieldingrenewaolenaturalresource.Bamboo,widelygroun
in   India,   has   immense   potential   to  transform   the  country`s   tribal   economy  and   contri6ute  to  the   sustainable
developmenteffortsofthecountry.Bamboowillberegardedasoneofthemostusefulresourcestokeepthesustainatile
economicdevelopment.Becauseitisareproducioleresourcewithstrongfertilitydifferentfromnon-reproducible fossil
fuels  such  as  coal,  petroleum  and  natural  gas.  Banbeo  grows  more  rapidly  than  other  plants.  Therefore  massive
extraction of bamboo will not cause envirormental disruption like loss of forests. We can also easily dispose bamboo

products without heavy burden on the environment.
According to Indian Forest Act 1927 (IFA) bamboo Classifies as a `tree`contray to the scientific classification

of bamboo as a `grass'. whenBamhoo is referred to as `timtier'. Thus, this act is applicable to felled bamt)oo found in
all forests, whether private or government owned. However, plantation groun baniboo is sut)ject to various transports
and pemitrelated 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 whieh  are passed  from  one generation  to
anotherandthesehandicraftsaremeansoflivelihcodsofartisans.Thisartisagiftfortribalsocietygivenbynature.
Nandurbar  district  is  one  of the  districts  in  Maharashtra  knoun  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
adaysTribalgroupsareatdifferentstagesofsocialeconomicandeducationaldevelopment.

Handicraftsaremostlydefinedas"Itemsmadet]yhand,oftenwiththeuseofsimpletools,andaregenerally
artisticandortraditionalinnature.Theyarealsoobjectsofutilityandot)jectsofdecorations".Duetohighlyincreased
deforestation  in the Satpura ranges mountain the tribal handicrafts are on  the way to decline.   Beside that the trit)al

people are affected by the Sardar Sarovar.  The various forest acts and wildlife conservation acts deprive the tribal's
fromthebasicinputnecessaryforthehandicraftsandtherebycausingtheirdecline.

In the present paper an attempt is made to study how the tribal handicrafts  in traditions,  Gods, festivals and
celebrationshavepersisteddefyngthemodemmechanicalcivilization.Sometimesonegetsthecreepyfeelingthatthe

presentmechanicalcivilizationmaypushthesetribalsocietyactivitiesinthebackgroundandtheymaybecomeapat
of history thus causing the wipe out Humanity is likely to lose guiding light for the preservation of environment.This
fearintensifiesourawarenessforthepreservationofcontinuationsandtheseeco-friendlytribalsocieties.
Review of litel.atul.e:                                                                                                           `   `

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
environmentalprotection,ithaswideecologicaladaptation,andthestateofforestisshrinkingglobally.
Arunt]hai 8 Patel (2005) discuss that kotwadi tribe of Gujarat is fully depend on bamboo handicraft.Beside thatseveral
B±mHREiimffliELidiiiiiraHHiiiiHEiRlHHiltHiiiiHimi|iiibiEE=      -B hEEiu`±n          =
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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  municipal  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
Mijnicipal  Council  has  installed  electric  poles
for  street  lighting.  The  street   lighting  is
maintained   by  t.he   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, lt 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.

``Alternative Tourism  Prospe`cts

& Potentials in Nandurbar
District„

Mr. Raju Z. Yashod

(Research student)
C.H.C Arts, S.G.P.  Commerce and  B.B.J.P.
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1. ABSTRACT
Tourism  is the fastest growing industry

in  modern  era  of  t.he  World.  Tourism  is  an
important sector of the economy, it contributes
significantly  in  the  country's  GOP  as  wen  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
ofnewdevelopmental.jobopportunitiescreates
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,

2.  Key  Words:  -Tou
Tourism, Agro-tourism, Sust
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alternative to meeting the target of increasing

INTRODUCTION
Forests are a vital resource supporting the livelihoods of rural communities in India. Ip, spite of this significant

role, huinan activities have put increased pressure on this resource, leading to continued forest-cover decline. (Donald
Kipruto  Ffimutai,  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. alansen, 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; MHA, 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, throuch 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 camot succeed without  the willing support and cooperatiqu.9f the people.  It is  essential,  therefore,  to
inculcate in the people, a direct interest in agroforestry, its promotion and ¢evelopmenL
OB.ECTrvEs

::      :: ::ad#hee:°er:ipco°=:a:f°fo:::c:i:eLrv¥jLo:i:'fdA°i¥#a#£:isrfuct.
3.          To examine the factors which are responsible for Agricultural Deforestation?
4.          To study the solutions offorest conservation in Agricultunl Field.
RESEARCH METHODOLOGY

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

Agroforestry systems include both traditional and modem land-use systems where trees are managed together
withcropsandoranimalproductionsystemsinagriculturalsettings.Agroforestryispracticedinbothirrigatedandrain
fed  conditions  where it produces  food,  fuel,  fodder,  timber,  fertilizer and  fiber,  contributes  to  food,  nutritional  and
ecologicalsecurity,sustainslivelihoods,alleviatespovertyandpromotesproductiveandresilientcroppingandfarming
environments. Agroforestry also has the potential to enhance ecosystem services thouch 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,industrialapplicationandvalueadditionventures.Curentestimatesshowthatabout65%ofthecountry.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
forest or tree cover to 33 per cent from the present level of less than 25
Policy  (1988).Agroforestry systems  offer  means  to  address  to  a  signifi
nutrition,  energy,  employment  and  environmental  security.  However,

53I:I:;:TPT=llc;tion,  Latur  I www.rjoruna,S.Co.incl

in the National Forest
n8es of fnd'

interventions,  adequate

hvaoak Shikshan Mandal's

a             (54)
atel comm



©

Volume 8 (Speciallssue 03)
January, 2018

-Tla`S=aafe.is-::. ::+: S    :.: .*,+  'st       ,...,§3,

lssN-2230-9578

A Multidisciplinary International  Level  Refereed Journal

#S,4ap<

tsae=;: ,-ng{
COSMOS

Iwp.j\t"r  I-.ch{.'T€}H
-      h  y          Ti-.~2friiF~   ~Tg=3=+dip,..- +,-~-j

UGC  Journal  list  ENlo.  64TEE

Ediiti®F"  :  E}r#  Ra  V.  EBfa®ie

c.ri.cha€#!iipAa#s?§j.k€|paanteY%nodma#Serceand
Babagj8iJr`j?a:tde{!}%8re(ntwfahfa?#:faT)a!°da

'Ffavichandram' Survey No-101/1,
+  +  Jalgaon(M.S

Email -info®irdrb.com



~,,-C±'

18 El`fect Of Leaf Extract Of  Euphorbia Nerrifolia On i  Miss. Sarika. P. Fulpagare '\
Biochemical Components Of Fresh Water Snail
Lymnea Acuminata (Lamark)

19 Viccosity, D.i`isity and Ultrasonic Velocity Studies Sandeep R. PatilL iof Bimry Liciuitl So!utions iifAlcohols In
Nitrobenzene

2()21 Plaming of lli`alth  Administi.i`tioii  in Tribal  ArL`a: MI..  S.iiiiliL)  B.  Gariid
II

PresenJi  &Futiirc

Soil.  Water Ar,ci  Forest C()nservation  For Rural Ahirc Suresh Chiiit{`mi`n
Aliil Agi-iciilturi`  Dcvelopmcnt:  A Case Study Of
Baripi!(I:i Villiigc  ln Dhule District (M.S.)  India

22 PcrspccTiT-t'j-i-i;`f +St5-ci=l  Status  in Tribal  Region Dl.. D. S.  Suryawanshi
I

23\tl,\I Regional and Temporal Climatic Classification for Patil Namdeo Aljun
IIIDrttught- Prone Areas in Jalgaon district of

Miiliiiri`shtra State

/:iv::.         ,

•,,,`24 A Stiiily 0[` Agricultural Intensification ln M. A. Gavit

_NTqu_I_1.tl_urbarDistrict(M.S.)
25 Taxonomy and Occurrence of Some Medicinal R. V. Karanda

-i#'..,`+E`)I-,es- Pk`nts Used in Traditional Care System in Nashik
(listrict Maharashtra,  India.

26 SynthL`sis and study of N-Substituted Phenyl S. J. Bhadane
ISuccinamides Their Synthetic Utility,

Characterization and Antimicrobial activity.
T2.7 Role ol` Surfactant as Adjuvant in Agriculture and Maliendra S. Borse

11
+, Agrochemical Formulation

2.§  _    '.  _ Effects of sub lethal Concentrations Of Fenvalerate Bhoi' S. S.
I,

i-++++i`•f.:-I•+\\\+\\:\i\+\\\

on Histopathological Changes ln The Gill 01` Fresh
Watei-Fish Species Channa marulius (Ham Buch).

2{) Occurrence Of Pesticide Quinolphos In The Soil S.  S. Shewale
I,Samples Of Sakri Taluka Of Dhule District Of

Maharashtra, India
30 Crop Combinationandcrop Diversification Analysi s D. K Ahire

In Baglan Tahsil For Nashik District (M.S)
31 Geographical Analysis of Flash flood in Aj.ay P. Nandre

1(Pachorabari in Nandurbar district (MS)

32 Impact of Irrigation on Economic Development, S. N. Dalimbe
11

Study of Household Assets
33 An Appraisal Sex Ratios ln Dhule City M. R. Vaishampayan

2(
(Maharashtra)_-3_4
Study of Dielectric Properties of Saline Soil at X - V .G .Ugalmugale

2(
Band Frequency

35 Ethnobotanical Uses Of Plants For Dental Care G. 0. Chaudhari
2!From Forest Area Of Navapur Taluka, Nandurbar

District (Ms).



joiit  ii`il  tj(   l{i`i,tiai(.h  &  i)evelopment

Vtjl.  ()8  (Special  Issue  03)  January  2018,  (lssN+2230-9578)

UGC  Journcil  List  No.  64768,  COSMOS  IMPACT  FACTOR-4.270

Planning of H®a!th Administration in Tribal Area:
Present &Future

{Ll

ivTr. Snnclip 8. G.irild,  Dept.of Gcog.  A11's, Com & Science Collcgc,   Taloda Dist.
Niindurbar(M.S.)
Prim.  Dr.  D.S. Sury:lw:ins.hi  V.W.S.  College,  DhulL. (M.S.)

E-mail-dssvws(Z{``4rediffmail.com.

in

LL''.  .|idfrias

Abstract:
The   planning   ot.   Health   care   and   welfai.c    services   is    assuining   increa^`iii,t.

impoilance  due  to  the  social  and  economic  significance  of tackling  the  problem,i  iil
human  health.  Health  planning  is  necessary  for  the  economic  utilization  of mateii;il
malipower  and  financial  resources.  The  purpose  of health  planning  is  to  improve  11"
health services.  Remoteness from a centre place,  illiteracy, poverty, supc[.stitions ol` llii
tribal  society pose inajor diff`iculties in the creation of good health for them.  It is wi.ll
known that the licalth status of the tribals in India is the worst among all sections of {nu
society. As the present study reveals,  imparting health services to the tribals becomcH w
Himalayan task because of their poverty,  illiteracy,  remoteness,  unwillingness  to  mi,\
with the main stream  of the society.  Priinary health centres  are very important  for tlit'
tribals.  They provide Primary health services to the neighboring villages  and hamli`l`
For the study of planning for health care facilities, the tribalNandurbardistric has bi:rn
selected for present research work. All the primary health centres do not have the stliiit'
capacity to  render  services.  It  is  found  that  some health  service  centres  are better  ill
providing health  services,  while other`service centres  are not  so  efficient  in the stu{l}.'
area.   Key Words: -Health, Health Centres, Tribal, Population, Infrastructure.

I.   Introduction:
Improvement  in the health status  of the population has  been one of the majui

thrust  areas  in social  development programme of India since independence.  Over tl`t'
past  six  decades,  India  has  built  up  a  vast  health  infrastructure  and  manpower  {il
primary,  secondary and  tertiary levels  cares  in the government,  voluntary and privzil`.
sectors manned by professional and Paia-medicals. India has invested massive amouiil`
under the successive five year plans in medical education,. training and research whii`h

Raav:e::;uar:ial:3?eaiz3:938.werfromthesuper-Specia,iststotheauxiliarymidwivc`
According to Stamp "The good health care patterns and planning applied to mm

or   indeed   to   any  living  animal   or  plant,   implies   that  the   complex   organism   i*
functioning correctly and in harmony with its environmeiital". That is why today healtli
planning has become a major component of national development planning. Health antl

Ffuan:;nngtet:en].oRpaTseAt±f::rmtj8toegg,r5atcomponentsofovera][SoC£o.econom£Cdeve[opmen,
Health   planning   is   a   concept   of  recent   origin.   It   is   a   part   of  natiomil

development  planning.  Health. planning  is  necessary  for  the  economic  utilization  ol`
material,  inanpower  and  financial  resources.  The  purpose  of health  plarming  is  ttt
improve the health  services.  According to  national  health plarming,  the  term  "health
planning"  can  be  defined,  "as  the  orderly  process  of  defining  community  health

.rv     110
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Abstract

|ndiaisveryrichwiththevarietyofab_originfltl.}bes:Their:balshav.ea_V_e::::+ChTLS::C_io^-.=l:u.r.al~h:Sftt.°%:`T+ehyo`;=e .:n;;;;;i-;;; 'in;;; ii; i;i`craf ts  -with  their  innovations  and crea_tivity .The:r art,: anrd.,era.f i.s,_ P=_v= _i.I:_
`:upY=ci-:;;;I;ri;i-ni--;c-;-fii=.;d|yaniring..th?local.natur:lr:_s:,i_rce.,S.:T!:^~a.tt:=.:`:i.a:fi:S"O!tt.I,:otr%ah'S.^C%::r

%:.#a'r% tv: ;;;;€ ;|i-i eJi;;i-;;;;;;;-ike ilbal people are basically  the  w?r.shippeis  o± n?t¥,I.e, an: :_o_t±:_i:'%£=: ,...i;:n.;;,.~irii. i~it=;i;is;;--i-rts,  craf ts,  p_a;nti.irg_   are_ .harmon:ous  ` wit.h  :=:ur,:: _I:. :rib_a_I_s. ^ h^£v.:,^V.en%.
`t#|.I:i;I";'-=s'e5V;;i;;--.c~riit;firihe.r'li;eiiho.o.4:-But,wi.de.SpreFdm.od_:.=..i=a¥n,^l:=S.^?.°^S+:^d::am:ve^::oa!'#arghe]S`,
u::if:;.;{eut%;a;;-;:ga;ii-:;`tie_;;isust.ainabil,ity.Of.thei;a,Its_arfd:_r_:f_ts.:~A_S,:d^e.-f^%:St:.{t:,hnnt,n.::en:Sneod^};5hn'%o
ui-nJ:ri-e .;;ti;;.a;;ub{;;;;Eh; ;in;|`peop|e a_r3 f a_;in5 th~e  declin: o`if` thfir ,hang:::~a.P.s ~ds the tribal people are
-;i:;iin;-iifectedbythedispl_acTne;itcEused.bys.:.rdar.Saro.vTj:±T_a:?_=P_a::distnct.
°Kay;ori:: Tribe: Handic;af ts , Innovat_ion.s , Livelih.oo.d , s.ustain4bility , In :_:T_e:.

Introduction: - Making handicrafts is one of the importance occupations ot` the tribal communities.
Traditionally it is related with nature  and environment.  The tribal handicralis  are  specialized skills
whicharepassedonfromonegenerationtoanotherandthesehandicraftsaremeansoflivelihoodsof
artisans. This art is a gift for tribal society given by nature. Nandurdar district is one of the districts in
Maharashtra knoun as, a tribal district. About 67 percent population of the disdrct is tribal.   Tribal
communities have been living from ancient time to modem 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
" Items made by hand ,often with the use of simple tools, and are generally artistic and or traditional

in  nature  They  are  also  ot)jects  of utility  and  objects  of decorations.'.    Due  to  higfily  increased
deforestation in the   Satpu¢a  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 handierafts and thereby causing their
decline.   In the present paper an  attempt is made to  study how the tribal handicrafts  in traditions,
Gods, festivals  and celchrations have persisted defying the modem   mechanical  civilization.  Some
timesonegetsthecreepyfeelingthatthepresentmechanicalcivilizationmaypushthesetribalsociety
activities  in  the  background  and  they  may  become  a  part  of history  thus  causing  the  wipe  out
Humanity is likely to lose guiding li8bt 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.bemard
Auden  (1992)  Discuss  on  poverty,  Human  right  and  the  consequences  of deforestation.  Dashora

(1992)attemptedtoexplainthevanishingtribalculture.GosbandDas(1982)studiesthecorrelationof
forest  and  tribals.  Kunhaman  (1979)   elucidate `various  problems  in  the  development  of  tribal
economy.     Now several scholars have attempted to clry out investigating field based researches to

and handsicrafts from micro to macro level  suchanalyse the sustainability of tribal culture, economy
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i}qriiqFTEfaqT%qi;gaTaf5grtrfichth5i;§i.a"€anHqgfiT5enan,caT@whffiiHaq95{aFTfitr5Fa;
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j¥..dr ed * 5q=qiH  '8]ng. # -j]iiTGidi`i-q-atT

=dtlui-tlfa.di  #QRfan  RE  (QinIT#)

FT.#..I.        I           etch  (3fr€Tfa¥QTH)

3EaT FEiTT¥ faeqTaquitlq, aid

H6i{ID€,anFT

afro ridr
di6i{i.€  # fflfaFF tr * qi€:q7T ¢ ra dr vi7it" Eawi 3Tatfi. Hiri6ruqjrt  Fi  fan viiT 3&tlof)iRc  *

IT€r5fT Efi€m5iT;  qif&,  sLiq<IiHq.i{  wi 3T975Tz7FT  i 5tT #    #..  wh  ed i;r 5" ]rriuoi;iu  g/  3wi

a3:3TrqTdi  Eqffa.  ifr FiTr  3Twifr  deTin  8fr  afar;rty  TF  Fi  3TTtT  vtr HTer EFeTTqiTT rfu,  swovyiHqhi¢

3T9aitaT * 5cT #  caTFT 8:I  3Trq* rfu # q"ifaFT  HFTFap# q7TT5T Ff;I 5E:aFiT  Fcl, GflFTFT 5fr EqTETaT,

4iFioiii<^iu  5fl7q7 5fr 3TTqT-an,  Hrmfaft, TTwlfa5[,  €ife 8TraFTr:3ff * wi * giv Fww wl ifr    3ir

e;z7Ter tr 3Tr5T 5fr q"TfatF faquff Tr55flfin, elTffa, wiife fati7ratrf Fir 3aTiTT faiar €i  3TTwi

FTfgivz: 3vs-±iidi  # ctwiq,idii  fliaacff 5fr H7TFqT 3Tm qfa=pF5iT wit di €in, cHz, 3iT7T 3Tran 5ir

rfisr 3irfe  fafa€T 3"T7# Fir fin faiqT gi  3TTwi HTBFT #  7Tr5Tq. aT  8flFTT qTTT ctFfr wi           €flFTFT[,

gwi, 3rqaTCFT 3flT q9sqaT * fi cFcucTor st  u^T3iaT i dr aT HqTFTT Fi way €riil v5r # 3wi

3vi+¢iitl  3T7rg€ #  di6Idi4i<^Iq  act  pT few fin  dTqT tr

a]llt=g  5`ia-¢ii<i   #  .i6ioiai<   aitT

aienaFTT st.rfu nd ch a;T 3]aF  fatIT3tr

H fin gil giva IET *1 ga fatTut
* tr 5qHTu 3Pr ap * g1  #.tnt *
qfata Sped * 'a;rm qla' ua 'ariajv Fi
`aT3Tag'   3tTfflu fla       igg6  # {TtJTFT

ga;rma€fantr      Trfu93IT I qF
5`ir{ii+I   ;ti:;:I-chiirilcFi-qica  ?T  tr  3TaTTa.  q;Iit]T

gi   `8IaTas'  5Hrqitl  E17]ia aT FtaFT atifa

qRE a+ aend a5T rfe faFT gi  qqFT
Duo-ziitl  rfu a5e]T va ca aqffa rfu a    , al

tryap*qa   ,  Ta-ail  ngFT*
€5Hi+c`  tia tr fted         q`FT wh     ffla
ifefliT 5Hffa  H6iq^]{wtliQ  fl aTe]T Fi
t8FTag` a FTZTF tl6ic^ii`wt]iq  tr  ap  a, 3afl

qtth ch didictidiq`i a, aF qfa aT fir rfu

qtth Fi  FaTfrm Fir a,  di Fi  araqT  S
FaTffro TIT  7if 3ife qith a5T uF;Tim Fi

3q=qTu  a;T t!iF   3fl{  in 3. ,  ¥wiw-tli-a,  ch

di6ic^ii{wtll6  aft   Erfu Ba. a Ere]T rty

fan tr FITFTiT # * mar  3it  aft air
giv {F marl  uTer a touiwtlic\  fl

alENIT qEIt  3affl  3ir FTFgr an Fir gi

air al Fur fro a ri fl a a , ffi5 3Ht[T
gil ai-6ichdT`^iv  ap rfu eriTT wl an gi

aa  3vo-til<i  a;T  aTqiF  aiiaidi<w<+i¢  3Tdi

an ir aFT tr aREfa giv Su ri9]TfaiT
3Tm:F an a SaTH * far  * 3Tqa
at ¥OuiwtiiG  a FT rd a     ,  Eia an a
di-6icri`H-flii  3ftT  Sad qt5Pr g¢uTT a     wh

cHcii.ifi'i`:.:i,P,:`^`tL;`sS\:``€`t`F]:t}i`%i::`1`,'-:+3rceand
a,3'r  \=i     ``i   `j   Or   " .I   :,  `  i`i  ``:  i+   'J`1HI;lie  Talcida1t,
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tPr3T{ PeseRE rfu

ndQtT{ a 3qan # faffa ap qiT

aEdTffl E3Rer qtF  (3inat)

in.5f.H.     LD.u       3th  (Qfr€T  fa€QTF)
®

3tffl FT5ing fa3afaqu I tiq-

dwh, qiinI, 9TTFT

EE

'V

iFz

3frq saddr
qTan fan wfaFq # wi€aT aT 3q=qRT 5§FT 3 qfiFT Tt Fi  FTwhaT 5 3wi 3pdi aT 7iT€:q7T
#  '3T" 3TTat ar Gfii75T  fafiFT faTar  gi  5Twi€ETT i  3Twi  at57  qTrFT 5+   16  3qdi Eft TElar Eft ,  al

q7i"; t€i in * fan 5T fan v59 5i 3Tfa©    wi €i  3fl?Ifa77T 5fltT5T 8;F-5diith<ui  Eft 5THT i
7i9Gq Gflt75T  # ]ffa a{{ 5Ianzr 3iiFTT ar rIr €i  7igozT 3TtT  5fr ", ca  3ir 7iqFT5T * fir faFT FTF5iT

wi a;T {gT gi  at wi aqFT 3wi 5flEFT #€iwi, FTFTFqwi, 3Tfam, giv3if qFT GT5FT 3ff ct aTaT gi  aF

giv dr 3Tq5TT Gfl" GfrFTr ti fawi 3ziqTT fin a# ct vTari en giv 5qffa Frnga€r
* faTT aefr 3ff wTqtwi a# ct TTqiFTT €i  wi 7Trt:" dr TT7TFT         5IT 3TBFT & tri  ETF qfin st

faFGan `dr 8fl g3 afl* # a# fieIT FT7FTaTi  qwieaT i giv VFT 3fl9fa5T FT9cq * aELrald
qi FTFga. qwl 3TT fan at gi FTF5FT  eh£T q7 # giv qT faar faTqT 7TqT 3

rfuaT aT 3qan * giv aT fafatT
31 I q M

#.dr  3TchgivaTdr*5giv€faT       ,
5qffa zfr Eel  qgr * qap qT 6qffa

apilT an]T qu qT giv a;I fin giv €i
giv 3fiTffl 5RTfha 5qfRE # an €i
5qffa @ 5tFaaT * ae 3TEri FT ed   ,
aTTifeaFTeng¥vaT       ,   giver
5qifro dr  an 5 Qii]aT Efr ch, RE
a;T ga;raiFT ed rfu 3Te]7]aT giv th ed

gi"1 giv tr 5qffa 3ri rfu a;T 3ia
5{aT aTEaT a, gil giv a 3]TfflEEqT al
GT6F an ¥i

rfuaT a `QtF RE  tlcdic]Oi    7Tfan gu

* RE giv tin gl aF aTmffi - al

vraT FT5@ gi  3nife 3fl{ qiffi an a
rd *i ffi tiiaFT sit aft fin 3fl{
3Htfr aTraiRT aft  giv ap a qT@ , aa aF

giv a an gi HraT7T  3Ttr tr fro
a, aF  eTTife ga 3th * qTar qTan *i
ffi 3Hifr  3H  * cai=T 3Tds 3ngaraT

se a 35iF;T faaTF a araT ai ag rfu
affl €i    qgTv qT ae aPr a;FT 8iraaT H

aHa a 5]rm €1 gil 5FTjfa ri aH
5=aFT * rfu giv a 5mfr gi  3It E*  3TT

q{apr aft  giv dr 3flT aaim   ?Tth rfu
qia 3nth *i  aF 5{am al wh aT far
aaa@an*i REgivg   ,   .qiang
HiaFT, vEz]T ft aiz fl a¥F zH3T giv gl"2

ed3aT *  fflFT 3Tran` 3tTfflH # giv

giv in gl 3titFT J]a giv dr
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thFT ft¥seRof rfu

iariTFT lad EPr Fgiv H ira 3iifife fin

#.rfu FT 3Tch
ca fa8TTTTT€Fgr

HiFTthiffl 3Tgr fa
a;ar, arfin ri faffl a]-6irc]qui-fiTq

rfu, giv, EiTu¥, 8TRI

Qha rigiv

3Trfe  HFTFIT  #  3Tof  qed  FT6FqTTf.  qFg  FTal  5m  Fi  3Tof  *  5TiTUT  5fit75T  3Tefai5T  aaaT  €  3ir  3Tof  aT

3wi  #  3Tofgr  ct  5TTFT  Fi   fain  3Trfof5T  fF€]fa  3Tt5+  an  F  3#  TT77T3T  #  FTfaftry  FT7TETr  afar  Fi

8TFTFflq dr * 3T9uTT 3iof qi qTT  Fmrf # i vqF FTTaT iTqT  gi  fan  3ff zT7iT6r ar giv fa"  3wi

3TrfefaT  giS  'qT  3  fa8T{  qTTFiT  ti   3Tof  #  €qzTFerT  FT  ITBTra.  Hi7TT55:=zi6wi   qT  3  q5FTr.  gi   ufrarT,  FT7]T3;

Tra5Tfa, q#  gTBFq, 5;FiT  FIT  faqu  3T€f  qT  fr  3TrEflfte  gi  3Tof  fr  q{  €ft  €  fawn  gTeT  #  FTTmIT  ift
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