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Abstract:-

Some techniques allow the synthesis of various nanostructure. In Metal chalcoginide,
many sulphides (ZnS, PbS, CdS) are utilised in various sensing equipments. Within the frame
of this work, some nanostructures metal chalcoginide thin film synthesis using various
process for solar cell, photoluminescence, and photoconductivity. Thin film prepared using
various chemical methods such as sol gel method, chemical vapour deposition, colloidal
method, spray pyrolysis. Some pigments and catalysts are also based on chalcogenides. At
the same time paper present few examples of the use of techniques to develop advanced

properties of material.
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Introduction: -

A chemical molecule known as a chalcogenide is made up of at least one chalcogen
anion and at least one additional electropositive element. Materials called chalcogenides
include one or more chalcogen elements (such as S, Se, or Te) as a significant ingredient.
They are covalently bonded materials with a band gap that typically ranges from 1-3 eV
depending on composition, even though they could be amorphous or crystalline [1]. More
frequently, tellurides, polonides, sulphides, and selenides are used as chalcogenides [2].

Photoconductivity is a physical phenomena that occurs both optically and electrically
in which the absorption of electromagnetic radiation, such as visible light, ultraviolet light,
infrared light, or gamma radiation, causes a substance to become more electrically
conductive[3]. When a substance absorbs light, the number of free electrons and holes
increases, resulting in improved electrical conductivity [4]. When a photoconductive material
is attached to a circuit, it acts as a resistor whose resistance varies with the intensity of the
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light. In this context, the substance is referred to as a photoresistor (also called light-
dependent resistor or photoconductor). Photoresistors are most commonly used as
photodetectors, or devices which measure the intensity of light. Photoresistors are often used
in photodetector applications such as camera light metres, street lights, clock radios, infrared
detectors, nanophotonic systems, and low-dimensional photo-sensor devices [5].
Photoconductivity was investigated using thin films of various materials (TiO2/dopamine,
Ti02, Zinc Oxide, and so on).

After photons absorption, light emission from any form of matter is called as
photoluminescence [6]. The measurement of the degree of disorder in a system and the purity
and crystalline quality of semiconductors like GaN and InP can both be done using
photoluminescence [7]. Ba(CoxxTi1x)Os, BiFeOs: Er-Doped, ZnS, Y»03: Eu3+ thin-film
phosphors with Mg2+ and AlI3+ co-doping, ZnO, etc. are some of the thin films on which
photoluminescence has been researched.

A solar cell, also known as a photovoltaic cell, is an electrical device that uses the
photovoltaic effect, a natural physical and chemical phenomena, to convert light energy
directly into electricity[8]. It is a type of photoelectric cell, which is characterised as an
electrical device whose electrical properties, such as current, voltage, or resistance, change
when exposed to light [9]. Solar cells were investigated using thin-film materials such as
Si02, Al-doped ZnO, Cu2ZnSnS4, CulnS2, and others.

Nanostructure synthesis method have three types such as, physical method,
chemical method, biological method.

For photoconductivity, photoluminescence, solar cell, etc. used these chemical
methods. Chemical methods have sol gel method, chemical vapour deposition, colloidal

method, spray pyrolysis.

Chemical vapour deposition, or CVD, is the process of depositing thin layer materials
from the vapour phase via a chemical reaction. This method is used to deposit a wide variety
of thin film materials such as semiconductors, insulators, barrier layers, metals, silicides,
superconductors, and organics. These films are used to make microelectronic and
optoelectronic devices as well as optical coatings, protective coatings, and ornamental
coatings. The thin films deposited can be epitaxial, polycrystalline, or amorphous in nature,
and the deposition method can be selective or non-selective, or homo-heteroepitaxy [10]. For
example, in the CVD creation of carbon nanotubes, a substrate is heated to high temperatures
in an oven. As a result, a carbon-containing gas (such as hydrocarbons) is gradually injected



into the system as a precursorDecomposition of the gas at high temperatures releases carbon
atoms, which recombine to create carbon nanotubes on the substrate [11]. In general, CVD is

a great technique for creating high-quality nanomaterials [12].

Spray pyrolysis is a procedure that involves spraying a solution onto a heated surface
to generate a thin film, where the components react to form a chemical compound [13].
According to the type of reaction, the chemical spray deposition method can be categorised
into three types: In the first group, the solution's droplets remain on the heated surface as the
solvent evaporates, and the components may continue to interact once the surface is dry. The
second group represents a process in which the solvent evaporates before the drops reach the
heated surface and the decomposed dry solid impinges on the surface. In the third group, as
the droplets approach the substrate, the solvent vaporises, resulting in a heterogeneous
reaction of the solution components [14]. The substrate temperature, carrier gas flow rate,
nozzle-to-substrate distance, and solution content and concentration are the most critical
parameters to control in all of these processes. Among these variables, the substrate
temperature has been regarded as the most essential component in creating thin films from
spray pyrolysis processing since droplet drying, breakdown, crystallisation, and grain

development are all strongly dependent on this parameter [15].

In colloidal method, before drop casting the wet particles onto a substrate, the
particles must first be created in a solution, then the solvent, surfactants, and other ingredients
must be removed. This wet synthesis process needs a lot of time and chemicals, and the final
material may be contaminated with residues from the solution [16].

The sol-gel method is a more chemical way for creating different nanostructures,
particularly metal oxide nanoparticles. In this method, by heating and stirring, the molecular
precursor (usually metal alkoxide) is dissolved in water or alcohol and transformed to gel by
hydrolysis/alcoholysis. If the gel resulting from the hydrolysis/alcoholysis process is wet or
damp, it should be dried using appropriate procedures based on the desired properties and
application of the gel. Advantages such as, process simplicity, extremely high output
efficiency, Because of the process's solution phase, precursors have a high chemical
reactivity. low initial investment while having high quality products, low temperature
preparation, minimum air pollution, , large number precursor are available, less evaporation

during the process as shown in Fig. 1[17].
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Fig. 1: Sol-Gel Method

Recent Develpoment:-

During the last two decades, researcher research the properties of solar cell,
Photoconductivity, photoluminescence using various materials using various technique.
Chia Hong Huang , Chung Cheng Chang , and Jung-Hui Tsai research on MOS solar
cells with oxides deposited by sol gel spin coating techniques. In this case, spin coating
method was used to create SiO2 coatings on Si generated from sol gel. Such SiO2 layers have
been created in MOS solar cells. Sol gel spin coating technology is a quick, easy, low-cost,
and low-temperature procedure. Such a procedure is especially appropriate for production on
a large scale and in huge quantities. From the above results, for MOS solar cells, it has been
discovered that a sol gel SiO2 layer is an alternative to a thermally produced oxide layer.
Additionally, it demonstrates that thin oxide MOS solar cells can use sol gel technology [18].
Afrina Sharmin, Samia Tabassum, M. S. Bashar & Zahid Hasan Mahmood research
on depositions and characterization of sol-gel processed Al-doped ZnO (AZO) as transparent
conducting oxide (TCO) for solar cell application. It can be concluded that, the best Zn

concentration for AZO film as transparent conduction oxide for solar use is 0.75 mol/L. A
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qualitative and quantitative analysis of AZO thin films is also provided by the EDX research.

With superior coverage than other films, the 1039-nm-thick film exhibits fewer voids[19].

Mehdi Ahmadil, Sajjad Rashidi Dafeh, and Saeid Alinazmabadi research on first
observation of sol-gel derived Al:CsZnO/CsZnO bilayer thin film for solar cells application.
Using the spin-coating-assisted sol gel technique, CsZnO and Al:CsZnO/CsZnO bilayer thin
films were grown on ITO substrates. According to the results, pure ZnO thin film optimised
at 2500 RPM for 60 minutes with various spin-coating velocities. We created CsZnO and
Al:CsZnO/CsznO bilayer thin films with various dopant concentrations by optimising them.
Thin films with bilayers of CsZnO and Al:CsZnO/CsZnO were studied for their optical
characteristics. When comparing the effects of various doping ratios, it was discovered that

0.5% of Cs or Al displayed the greatest results in the ratios that were studied[20].

G. Valverde Aguilar, G. Prado-Prone, P. Vergara Aragon, J. Garcia Macedo, Patricia
Santiago & Luis Rendon research on photoconductivity studies on nanoporous
TiO2/dopamine films prepared by sol-gel method. From photoconductivity studies, compared
to TiO2/DA/15C5, amorphous TiO2/DA film has better charge transfer. The complex of
TiO2/DA is affected in a number of ways by the addition of 15C5. (I) When the film is
illuminated, it prevents the development of oxidation products as well as charge transmission;
(1) A little red shift in the maximum peak absorption was discovered; and (I11) Without
calcinations, TiO2/DA/15C5 and TiO2/15C5 films developed a partial crystallisation in the
TiO2 matrix[21].

G. Valverde-Aguilar , J. L. Manri'quez Zepeda research on photoluminescence and
photoconductivity studies on amorphous and crystalline ZnO thin films obtained by sol-gel
method. In crystalline films as compared to amorphous ones, the luminous emission is more
intense. It results from the film's crystallisation. The main transitions were at 411, 455, and
471 nm, which, in turn, corresponded to the zinc vacancies, electronic transitions of the
oxygen vacancies and zinc interstitials, and transitions of unknown origin, respectively.
According to photoconductivity research, the wurtzite phase formed in the ZnO matrix gives

higher stability, which increases charge transfer[22].

Mohd. Mubashshir Hasan Faroogi Rajneesh Kumar Srivastava research on Effect of
Annealing Temperature on Structural, Photoluminescence and Photoconductivity Properties
of ZnO Thin Film Deposited on Glass Substrate by Sol-Gel Spin Coating Method. In sol-gel

generated ZnO thin films formed on glass substrate, the impact of post-annealing treatment
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on structural and photoluminescence properties has been investigated using XRD, SEM, and
photoluminescence spectroscopy. In addition, ZnO thin films' photoconductivity properties
were investigated by measuring the variation of dark current and photocurrent with applied
voltage and recording the rise and decay of photocurrent in air. It is observed that, three
successive cycles produced a consistent photo response in the rise and decay spectra,
indicating that the UV-Vis photo response capability of the synthesised films is highly
reproducible[23].

Anchal Srivastava , Kamakhya Prakash Misra research on band gap control and
photoluminescence properties of Ba(Co2xTi12x)O3 thin films prepared by Sol-gel method.
XRD, EDS, and FTIR confirm the development of highly transparent sol-gel derived
Ba(Co2xTi1x)O3 (0 < x < 0.06) thin films with previously unreported near-band-gap excitonic
emission in the ultraviolet range about 378 nm. The presence of PL emission suggests that the
band gap is 'direct' in the barium titanate-based thin films produced here. The analysis of
band gap change with dopant concentration using Tauc's plot, assuming both 'direct' and
‘indirect’ natures, also confirms the 'direct’ nature. Besides UV, in the green zone, there is a
much weaker emission. As the excitation wavelength is extended to the visible range, PL
emission returns to the green region, though sharper and at a higher wavelength,
demonstrating the consistency of the localised states in the band gap region. The grain size of
these spin-coated on fused quartz substrate films increases with dopant concentration. SEM
images show the granular development transforming into flakes as the dopant Co is
introduced. The AFMs reveal ribbon-like nanostructured grain development throughout the
surface, which is smooth with low surface roughness values[24].

Remark:-

Considering this viewpoint, we will prepared a nanostructure metal chalcoginide thin
film using deposition chemical method for photosensing. For the structural, optical, and
electrical properties of thin film we will be used various characterization techniques (XRD,
SEM, TEM, EDAX, AFM, UV, etc.).
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