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ABSTRACT

In Chemical bath deposition technique, the cadmium chloride and thiourea solutions were taken in a basic medium
(pH ~ 11.8) at 90°C for 4 hours. The Cds thin film was prepared on glass substrate. The structural and
morphological properties of films obtained by CBD were investigated using X-ray diffraction (XRD), Scanning
Electron Microscope (SEM), Energy Dispersive X- ray Spectroscopy (EDAX) and Atomic Force Microscope (AFM).
X - ray pattern showed that the CdS thin film deposited without any complex agent was grown on an amorphous

phase. SEM image showed that the CdS thin film deposited homogeneous, uniform grain size and good adhesion to
the substrate.
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INTRODUCTION

Cadmium sulfide (CdS) is an important semiconduntaterial. It is used extensively in photo sensweas)sducers,
optical detectors, and other devices. In the liast decades, CdS has been one of the most investigain film
semiconductors for photovoltaic. Today CdS is abex@d as the best-suited window material for baiffeCand
Culn (Ga) Segsolar cells [1-3]. The most important parametertfansparent thin films used for optical window
applications is the band gap energy. There areaakedeposition techniques used for the depositfahia film CdS
including sputtering [3,4], chemical bath depositi®], thermal evaporation [6] chemical vapour d&pon [7],
close space sublimation [8], molecular beam epiffk spray pyrolysis (10)screen printing andagtolysis. Each
deposition process produces different structutattecal and optical properties of the CdS thim§. Among the
different technique Chemical bath deposition is wadely used for the elaboration of low cost postalline thin
film solar cells because it offers the advantagesconomy, convenience and the capability of langa deposition.
Cds thin films can be achieved by chemical bathodition in an alkaline aqueous solution consistifighiourea,
cadmium salts and ammonia. In CBD method ammonigaisly used as a complexing agent for the cadniams

in the reaction solution and the bath temperatuas maintained at around ‘@ and the deposition time was 4
hours. Many researchers investigated the optiogphgaties of CdS thin films, but few have studied tielation
between band gap energy and film thickness anthtlireg in the forbidden band gap [11, 12, 13].

96



A. Angelin Premaet al Der Pharma Chemica, 2016,8 (4):96-100

In this work the Cds thin films can be preparedcbgmical bath deposition method and Characterizatith SEM,
XRD, EDAX and AFM analysis.

MATERIALSAND METHODS

The glass substrate (35 X 25 X 1) mm used in tleseant study is first rinsed with distilled wateheh they are
treated with NaOH solution. this alkaline agensdises fatty material by saponification and rendeen wet. After
a rinse with disstilled water, the substrates agptkn ultrasonic agitator for 30 minutes to remawganic
impurities. Finally substraes are clened with ispyt alcohol vapours and hence enhance the renwvslirface
contaminates. The substrates are then heated dweanfor about 45 minutes at a temperaturé@00rying and
dust removal finally makes them ready for the ic@aprocess. Any slight marks found on the substratean that
the whole process must be repeated [14,15]. Theiclaé bath deposition (CBD) method is employed ¢pabit
CdS thin films on to glass substrates using thiawa® sulphide ion source and cadmium chloride dmican ion
source in ammonia bath. The molar solutions of Ig@©5M) and thiourea (0.2M) potassium hydroxid€204)
were prepared using doubly disstilled water.,NB; solution (0.1M) is then added to the Cg@le pH of solution
is maintained at 11.8 with the pH meter for thenfdeposition. The substrate were immersed inisoluontaind in
glass beaker placed in side a water bath.The bathdrature was maintained at arouniC9@nd the depositon time
was 4 hours. From theses condition uniform filmatgfion on glass substrates was achieved. Theddémn was
processed by X- ray diffraction, SEM, EDAX and AFalysis.

RESULTSAND DISCUSSION

3.1. Energy Dispersive X-Ray Spectroscopy (EDAX)

The surface morphology and elemental compositioalyais of CdS thin flims by chemical bath depositio
technique using aqueous cadmium chloride and te@splutions in a basic medium a pH ~ 11.8 dC9%r 4
hours. The deposited Cds thin film taken to studyrhacrostructure of thin film, chemical compositf materials
such as the presence of cadmium, sulphur and oxyidencrystalline grains, surface roughness, garsize can be
calculated.

Fig.1. EDAX Spectrum of CdsThin Film (5:3:1:2)
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EDAX results which are consistent with the formatf thin flms of CdS deposited on silica glassstdies.it is
widely known that CBD processees are associatel fiihs which possess a relatively high concentratof
impurities

The energy dispersive X-ray spectra shows thatekpected elements detected in the thin film. ghmll

percentage of Si, Ca, Cl, C and O elements arengras the thin films. It is evident that thesenetmts may
probably result from chloride used as substrate.
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3.2. X-Ray Diffraction (XRD)

XRD analysis is carried out on CdS films and tgpidiffraction patterns of as grown CdS thin filpiepared by
CBD technique on glass substrates with differbitkhess. The spectra are obtained by scanrting the range 10
- 80°. The XRD pattern to confirm and presented the @isfilm on glass substrate.

Counts T
RK1

100

50

I I J
20 30 40 50 60 70 80
Position [*2Theta] (Copper (Cu))

Fig.2. X-Ray Diffraction pattern of CBD - CdS Thin Film (5:3:1:2)

The others smaller peaks were observed (24, 2an#847) corresponding to the (100, 002, 101 and plEhes
respectively. It is clear from the high intensiggls which indicate a significant increase in afis¢ size with the
cubic modification [16, 17]. The crystallite sizé the CdS thin film was calculated using the Deby8cherrer
formula [18].

Fig.3. SEM of CdSthin film at different magnitudes

3.3. Scanning Electron Microscopy (SEM)

The scanning electron microscopy is a conveniasttriigue to study the microstructure of thin filnitsshows that
most homogeneous film was obtained in the bath (&tB:1:2) solution for 4 hours. In this case tlensdeposition
rate led to small uniform grain size and shapethadyood adhesion to the substrate. But not unifocovered the
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substrate on the films. We estimated the grairssimem different grains within the films and foutawlbe about 10
to 500nm.

The SEM micrograph shows a cubical morphology amdragular pattern without any void, pinhole oacks and

those they cover the entire substrate. It is ofeatvserved that the glassy nature along with anmrplphase of CdS
thin films [19]. The grains are found to be thiclggcked and also indicate that the grains are danseoth and

without any visible pores.

3.4. Atomic force Microscope (AFM)

The AFM images expose well defined particle likatéges with granular morphology and indicate thespnce of
small crystalline grains. The scanning is done arrmrea of 134 um X 101 um. The AFM images expase
defined particle like features with granular morjglgy and indicate the presence of small crystalingns. The
root mean square surface roughness of the filr2.@1m. The image also reveals that the film ikouit crack and
is continuous with very well connected grains.
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Fig.5. 2D & 3D AFM micrographsof CdSthin film

Morphlogy analysis of CdS thin film grown on glassgbstrate display uniform and compact surfaces with
pinholes and absorbed colloidal particles. the filmglass substrate display a rougher surfacerfsatith cluster
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structures, hills with various heights and latezatensions. It is mainly caused by the bigger roegk of the
surface of CdS film increases with the increasimmgghness of the substrate [20].

CONCLUSION

1. Cds thin film was obtained using the simple cloairbath depoition method. Which is simples, leagienses to
produce unifrom, adherent and reproducible larga #min film for solar related applications.

2. Experimental findings clearly indicated that dgition time responsible for thickness.

3. The particle structure and size was determingdguXRD. X-ray pattern showed that the CdS thimfi
deposited without any complexing agent was growaramorphous phase.

4. The average crystallite size ‘D’ was determi(@@&l66nm)

5. SEM image showed that the CdS thin film depasiiomogeneous, uniform grain size and good adhésithe
substrate. The band energy gap value calculated drtalysis of Photoluminescence spectra was fosi2déd eV.
6. The surface of CdS film increases with the iasiheg roughness of the substrate.
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