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ABSTRACT

In the present investigation thin film of Zinc Sute with Polyaniline deposited onto it has beearabterized
for their structural properties. Polyaniline is usén different fields viz. microelectronic sensaagticorrosion coatings,
electro chromic devices, electroluminescence deyilav noise field effect transistors and for nameér devices. It
exhibits insulating to metallic state or vice-verZaS is the 11-VI family semiconductor having wided gap 3.65 eV at
room temperature. It is an attractive semiconductaterial especially in electronic and optoelecimapplication. The
structural characterization has been carried outterms of their SEM & XRD studies. The SEM studlesv a very
interesting different type of morphology. The peimkthe XRD patterns confirm that ZnS film hapdly crystalline

hexagonal wurtzite crystal structure.
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INTRODUCTION

Conducting polymers have emerged as a very impodiass of materials because of their unique etadtr
optical and structural properties leading to thdeniange of technological applications [1]. It &d in different fields viz.
microelectronic sensors, anticorrosion coatingscted chromic devices, electroluminescence devit®sg, noise field
effect transistors and for electromagnetic shield aon linear devices etc [2]. PANI exhibits inding to metallic state or
vice-versa, transition on doping with different fmaics and inorganics. This transaction propertgaymer has enabled it

for use in large number of practical applicatioBf [

ZnS is the 1I-VI family semiconductor, has wide dagap (3.65 eV) at room temperature and large &bt
binding energy 60 meV, ZnS is an attractive sendcmtor material especially in electronic and opto&bnic
application[4]. The dielectric constant of ZnS (tmite structure) is 8.75 at lower frequencies anél &t higher

frequencies. The molecular mass is 81.389 and #ieéng temperature is 1450 K [5-6].

In this investigation we report structural charaetgion of ZnS thin film with Polyaniline deposit®nto it.
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EXPERIMENTAL DETAILS
Sample Preparation

A pure 1pm thickness ZnS thin film was first coabydvacuum evaporation on to highly cleaned glafstsate
at room temperature in a vacuum of 2%10rr. Polyaniline used for evaporation was chethicynthesized by oxidative
polymerization of aniline using ammonium per disdfe (NH4)S,03 under controlled conditions, this yielded the

emeraldine salt. Treating the salt with ammoniatsah produces emeraldine base powder.
This was used for evaporation on to ZnS thin layer vacuum of 18 Pa forming a thin film of Polyaniline [7].
Characterization of Sample

The films so obtained were subjected for structwdahracterization. As a result of which the follagi

observations has been observed and reported.
X-RAY DIFFRACTION

X-ray diffraction is unique and non destructive hiicjue to confirm and find the structure of a casin
figureure 1, 2 and 3 the XRD pattern of pure poilya®, XRD pattern of ZnS and XRD pattern of PANh &@nS
respectively, has been reported. The XRD pattepuod Polyaniline in figureure 1 shows its amorphetructure because
no strong peak has been appeared in XRD patterthel XRD pattern of ZnS [figure 2], strong peakpear at 8= 31.5°,
36.1°, 47.4°, 56.4°and 62.9° which correspondslfil), (100), (102), (110), (103) planes, that aon$i the hexagonal
structure of ZnS. The peaks in the XRD patternsawstimt ZnS film has a poly crystalline hexagowairtzite Crystal
structure. The XRD patterns of ZnS in figure. 2 whahat the highly intense (100) peak shows thetmosferred
orientation. Other peaks with less intensity shdegs preferred orientations. In case of PANI on Za$e preferred
orientation is observed with modified intensitygire. 3]. In addition there is no second phase preaKkD patterns for

ZnS-composites.
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Figure 1: X-Ray Diffraction Pattern of PANI
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Figure 2: X-Ray Diffraction Pattern of Zns
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Figure 3: X-Ray Diffraction Pattern of PANI on Zns

Scanning Electron Microscopy (SEM)

The Scanning electron Microscopy provides a distaictural evidence of growth and perfection ohthim.
This is one of the most useful method for the itigasion of the surface topography, microstructate. The surface
morphology of the material helps in the study adigrgrowth, orientation of the grains, compositiosmad topographical
features present on the surface of the materiad. Well known that different phases formed shoffedent morphology
when examined with the scanning electron microscbpam the scanning electron microscope it is fxbesgb determine

the compactness of the material, the particle aimkshape etc.
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Figure 5: Scanning Electron Micrograph of PANI on Zns

The Scanning Electron micrographs obtained for &ualine on glass substrate and Polyaniline on Zm$ film
has been shown in figure. 4 & 5, respectively. Tdmilts of the surface morphology show that Polimbn ZnS shows a
uniform morphology like pure Polyaniline film. lhews some grain like structure due to the ZnS sarfahe grains have

become more regular and systematic for PANI on ZnS.
CONCLUSION & RESULTS

The surface morphology of such surface is invewitjao access. The size and morphology of thereledteam
of 5KV has been used. It is observed that the sarfasmooth and grassy boundaries are widensckdities between the
grain which are connecting together. A large s@faeca and comparative higher degree of crystgllidis been observed.
On the other hand, the surface is substantialfigidiht and remarkable results have been obtainkdnwe characterize
the sample containing Pani/ZnS multilayered thim fon to the same glass substrate a very intergsiififerent type of
morphology can be seen.

The peaks in the XRD patterns confirm that ZnS filhas a poly crystalline hexagonal wurtzite crystaucture.
Through XRD patterns of ZnS the highly intense (108ak shows the most preferred orientation. Opleaks with less
intensity shows less preferred orientations. IreaafsPANI on ZnS same preferred orientation is oles with modified

intensity. In addition there is no second phasé peXRD patterns for ZnS-composites

Impact Factor (JCC): 5.0273 NAAS Rating 3.73



Structural Characterization of Zinc Sulphide Thin Filmswith Pani for Optoelectronic Devices 53

REFERENCES
1. F.Yakuphanoglu et alJ. Phys. Chem., B,10, 2006, 16908-16913
2. Jayachandram M., Paramasivam M., Murali K.R., Tii&C, Raghavan M, Mater. Physics Mech. 2011148.
3. M. K. Sharma and M. Sharma, Thin Solid Films, 319898, 139-141.
4. Syed B. Qadri at el. Thin Solid Films 431 —4320)2(%06-510
5. H C Pant et al.Bull. Mater. Sci., Vol. 29, No. 4, August 2016.9-3B4
6. Thompson. B.C et al. Chem. Matter, 2000, 12, 1563.

7. Tseng Y.C; Tzilov M, Sargent E.H, Cry P.W, Hans&.MAppl. Phys. Lett., 2002, 81, 3446

www.iaset.us editor @ aset.us









