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ABSTRACT

Nowadays, scanning electron microscopy is a valuable tool that could be applied in a number of applications
including forensic sciences, metallurgy and nanotechnologies. In view of researchers, it provides a better overall
visual image of the sample and makes the quick resolution of tough analytical problems effectively. In this work, the
characterization of thin films prepared under various deposition conditions by using scanning electron microscopy
was discussed and reported.
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INTRODUCTION

Thin films have been prepared by using various diiom methods in the presence of various precarsbhe
characterizations of obtained films are an impdrtap in order to identity and improve the quatifysamples.
There are several techniques have been employathteve this research objectives such as X-rayadiibn [1-7],
atomic force microscopy [8-19] and energy dispersivay analysis [20-35]. As reported by many redeers, the
structure, topography and composition propertiedccbe investigated by using these techniques.

In this work, the investigation of morphology of talmed films was carried out by using scanning tedec
microscopy (SEM). Nowadays, it is a valuable resleaool that can be employed in a number of aptitina.
Additionally, it allows researchers to view a speen at nanometer size.

Literature review:
Scanning electron microscopy (SEM) can produce higlolution, sharp, black and white images, whibtwang

them invaluable in a variety of science and industpplications. There are some advantages includawy to
operate, it works fast, and most SEM samples requinimal preparation actions.

Bismuth sulfide thin films were deposited on flueridoped tin oxide substrate at room temperatom fiqueous
solutions using chemical bath deposition. The chahibath contains bismuth nitrate, sodium thioglgt» and
sodium thiosulfate as described by Zhou et al [3Bky claim the films prepared for 2 hours consisié brown
velvet like material. However, the films depositied 18 hours show brown exterior material and ulyileg grey
layers. The SEM observations suggest that the fatiples develop and increase in thickness as &doraf time.
On the other hand, the influence of annealing m®aoen the morphology of EB; flms was investigated by
Mahmoud et al[37]. The SEM results show that theeated thin films which were heated at 523 K for 5
hoursbecome crystalline if compared to as-depoditiedfiims, which were observed to be amorphous.
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Cuw,;S films were prepared by Pathan et al [38] usingnubal bath deposition method in the presence ppeo
sulphate and sodium sulphide. The deposition wagedaout at bath temperature of 2Z at the pH of 12. They can
observe that the films are dense, smooth and homeogis without visible pores. Isac et al [39] hasported the
synthesis of Ci6 films using spray pyrolysis deposition method.e Timfluence of the precursor solution
concentration on the morphology of films was stddig them. The SEM results indicate that a highienth rate
could be observed at higher copper concentratisna fesult, average grain size increases from &8@rb00 nm,
as the copper concentration was increased frorro®@25 M.

Zinc sulfide thin films were deposited on glasssttdte from an aqueous solution as proposed by $gkagan et al
[40]. The influence of the annealing temperaturéhenmorphology of films was described by thenis kvidenced
from the SEM results that the surface morphologtheffilms was improved by annealing at variousgeratures
from 100 to 500C. On the other hand, Poulomi et al [41] have regubthat the different sized grain particles were
distributed randomly throughout the substrate withany crack. These films were prepared using ctainfiath
deposition method and were heated at 300 Additionally, they conclude that the particleesiranges from few
nanometers to 100 nm and they are agglomeratednie places. In the other case, chemical bath depoghS
films in zinc acetate (Z7)-thioacetamide (TAA) aqueous solutions has begastigated by Koichi et al [42]. The
SEM micrographs show that the morphologies are \different for the films prepared under two extreme
conditions such as [Zf{/[TAA]=0.4M/0.1M and 0.1M/0.4M. It can be seen thhere are much smaller particles
with diameters of around 0.5 um were produced exttess TAA.

The morphology of the electrodeposited félfhs has been studied by Dong et al [43] using//lSEchnique. The
films were deposited onto indium tin oxide glasshia bath containing Feand NaS,0; solutions. The grain size
about 130 nm could be determined using SEM fofithes annealed at 50TC.

Iron selenide (FeSe) films were prepared usingtreledeposition method by Pawar et al [44]. Thendsis steel
was used a substrate during the deposition in tesepce of Fegl SeQ and triethylamine (TEA) solutions. The
surface morphology studies reveal that these fimes uniform and pinhole free with spherical shapeains
covering the substrate.

Surface morphology of the chemical bath depositath§ films was observed to be very sensitive to thelrCu/
ratio as described by Mahanubhav et al [45]. Thee@se in grain size from 31.6 nm to 61.3 nm cdadound
with increase in Cu/In ratio as shown in SEM micegahs.

Heini et al [46] have proposed that the preparatibbTe films on substrate from alkaline mediunuribg the
deposition, the disodium salt of ethylenediamimastetic acid (N&EDTA) was used to complex Phin order to
prevent spontaneous precipitation of Pb(©Hhe obtained films were uniform, metallic and/sil gray. The SEM
micrograph indicates that dense microstructure.

Esparza-Ponce et al [47] have synthesized CdSefithia using simple chemical bath deposition methdde

chemicals used in the bath were cadmium chlorideptexed with sodium citrate and sodium selenosu&tiBhe

SEM investigation indicates the films were covelgdspherical grain from few nanometers up to chssté 0.5 um.
They also observe that the number of clusters asgras the deposition time increases from 2 tauésho

PbS films were deposited on SnP coated glass using electro deposition methodryp and Nillohit[48]. The
deposition was carried out at the pH of 3 and at®0for 120 minutes. The SEM micrographs reveal that
randomly oriented and a highly compact surface moiqgy. Also, the grain size is likely to be in theb-micro
range.

Roy and Srivastava[49] have reported the depositio€@dS films using chemical bath deposition metidhe
presence of tartaric acid as complexing agent. Ery helpful to investigate the surface morphglof films as
mentioned by them. The films annealed at 400show that the smaller grains have sizes in natemmange,
meanwhile larger grains have sizes less than 1@0@sobserved in SEM micrographs. In other casen8a et al
[50] have revealed that the influence of pH onrf@phology of films using SEM technique. They canid that a
slight increase of the grain size follows the pHrdasing from 2.2 to 1.6 but does not improve thdase
roughness. They also point out that the semispdiegirains are uniformly distributed at the surfatsubstrate.

However, there are some disadvantages could bealesesuch as the size and the cost. This equipisent
considered as expensive and large. Furthermamgst be housed in an area free of any electrimaanghetic fields.
Another problem is maintenance involves keepinteady voltage, current to electromagnetic coils encllation
of cool water. Lastly, special training is requirfled technician to operate it as well as preparepas.
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CONCLUSION

The morphology of thin films prepared at variougpa@stion conditions could be investigated usingnsoag
electron microscopy as reported and discussed Iy mesearchers. The scanning electron microscopyogriaph
analysis must be carried out in order to determhee grain size distribution, average particle siwel film
homogeneity.
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