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Simulation and investigation of the optical properties of
yttrium carbide Yn+1Cn (n =1, 2, and 3) Nano-MXenes

A. Aliakbari*, P. Amiri, Z. Amoudeh

Department of Physics, Faculty of Science, Shahid Chamran University of Ahvaz, Ahvaz, Iran

Abstract: In the current research, the calculations were mainly done using Quantum-Espresso computing package
and pseudo-potential method in the framework of density functional theory and local density approximation (LDA).
In addition, random phase approximation has been used in the investigation of optical properties. The large negative
values of the real part of the dielectric function, & (w) show that the materials exhibit a behavior similar to that of
Drude-like. Where the value of ¢, (w) is negative or very close to zero, the electromagnetic wave does not propagate
and absorption and dissipation processes take place. The diagrams of the imaginary part of the dielectric function
&,(w) indicate that the absorption process started from small energies and yttrium carbide MXenes (Yn+1Cn; n=1, 2,

3) have no energy gap, which confirms the metallic nature. Also the most obvious peaks in the y-direction indicate
the greater interaction of electrons and photons in this direction. The inverse ratio of the real part of the dielectric
function ¢, () and the reflection spectrum n(w) shows that where the real part of the dielectric function is negative,

the reflection spectrum has the highest value for Y,C, Y3C,, and Y,C3 compounds. These peaks approach zero in the
photon energy range of 6-7 eV.

Keywords: Density functional theory, Nano-MXenes, Metallic nature, Optical properties.
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A brief overview on the application of cellulose as an efficient
and effective catalyst in organic reactions

A. Dehghani*, M. Ghezelsofloo, Y. Delshad, S. Dehghani Siyahaki

Department of Organic Chemistry, Faculty of Chemistry, University of Kashan, Kashan, Iran

Abstract: The production of renewable and valuable chemicals from renewable biomass sources such as cellulose
has attracted global attention in order to create sustainable societies. Cellulose is the most abundant non-food
biomass and is of great economic importance. Unlike traditional catalysts derived from petroleum sources,
cellulose offers several advantages such as renewability, biodegradability and compatibility with the principles of
green chemistry. The use of heterogeneous catalysis can allow researchers to develop environmentally safe
processes. Cellulose-based catalysts have shown significant activity in a wide range of reactions including
hydrogenation, oxidation and polymerization. Their versatility is due to their ability to support all kinds of metal
nanoparticles that act as active catalysis sites. Stabilization of metal nanoparticles on cellulose brings several
advantages, including improving stability, preventing the accumulation of nanoparticles, and increasing their
dispersibility. Cellulose shows its potential to create a great revolution in green chemistry. Therefore, cellulose's
versatility, sustainability, and tunable properties make it an essential catalyst for a greener future. The purpose of
this review is to provide an overview of the use of cellulose as a catalyst in organic reactions by Iranian researchers.
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Fabrication of NO; gas sensor structure based on ZnMn;O4
nanoparticles

M. Mojiri Andani*, P. Kameli, S. Salari, M. Ranjbar

Experimental condensed matter physics research group, Department of. Physics, Isfahan University of Technology,
Isfahan, Iran

Abstract: NO, as a toxic gas in the environment and industry, is abundantly produced and needs to be detected.
In this research, the measurement of NO, gas using ZnMn,0, nanoparticles made through a simple co-
precipitation, process has been investigated. The structure and surface morphology of the prepared samples have
been analyzed by X-ray diffraction and scanning electron microscopy, respectively. The X-ray diffraction
spectrum shows that the structure of the sample is well formed without impurities. Electron microscope images
show that the nanoparticles are formed as nanoplates with an average thickness of 30 nm. Gas sensing
measurements were performed by exposing the sensor to %0.5 of NO, gas at temperatures between 150 °C and
375 °C. The measurements made in terms of temperature showed the maximum response at the temperature of
300 °C, to %0.5 of NO,, gas. Also, the ZnMn, 0, sensor showed a repeatable and stable electrical signal. Therefore,
ZnMn, 0,4 nanoparticles have a promising potential in the field of gas sensors.

Keywords: Co-precipitation, Gas sensor, Morphology, ZnMn, 0,
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Modeling charge carrier densities in solid-state
nanostructured dye-sensitized solar cells

T. Jalali*”, M. Sadeghi?, Sh. Osfouri?

1Department of Physics, Faculty of Nano and Bio Sciences and Technology, Persian Gulf University,
Bushehr7516913718, Iran

2Department of Chemical Engineering, Faculty of Petroleum, Gas, and Petrochemical Engineering, Persian Gulf
University, Bushehr, 7516913718, Iran

Abstract: Dye-sensitized solar cells (DSSCs) are a newer generation of solar cells that, although they have
lower efficiency compared to silicon-based solar cells, have a high potential for improved efficiency. Due to
their better cost-effectiveness, they can replace silicon-based solar cells in the market if their efficiency and
stability increase. The design and development of DSSCs have involved not only experimental and laboratory
work but also numerical modeling. The aim of this work is to design and numerically model dye-sensitized solar
cells based on a nanostructured semiconductor layer with a wide bandgap (titanium dioxide) and zinc oxide as
the electron transporter, N719 dye as the absorber layer, and PEDOT:PSS and P3HT as hole transport materials.
In this research, the advanced software CAMSOL with extensive capabilities is used for the design of dye-
sensitized solar cells, and the current-voltage characteristics and optical absorption of the cell are calculated,
which are in agreement with experimental data.

Keywords: Charge carrier density, Nanostructure, Dye sensitized solar cells, Solid state dye sensitized solar cells,
Solid state electrolyte.
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Increasing the efficiency of dye-sensitized solar cells using
plasmonic gold nanocrystals with SiO, and TiO: coating

L. Shabani, A. Mohammadi*, T. Jalali

Department of Physics, Faculty of Science and Nanotechnology, Bushehr Persian Gulf University, Bushehr, Iran

Abstract: In this research, the synthesis of plasmonic nanoparticles was carried out by chemical dissolution method
in three steps. Then, Au@TiO, and Au@SiO, core-shell nanostructures have been investigated. These
nanostructures were used as photoanode in dye-sensitized solar cells (DSSCs). Parameters such as short circuit
current, open circuit voltage, fill factor and conversion efficiency of DSSCs were obtained. The cell in which
Au@TiO; synthesized with mercaptoacetic acid ligand is used, has the highest efficiency. The primary causes of this
are the heightened near-field effect of gold nanoparticles (AuNP) and the creation of enhanced photocurrent due to

plasmonics.

Keywords: Absorption, Surface plasmon, Au@SiO- nanostructure, Au@TiO nanostructure.
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A brief review on adsorption of heavy metals using widely
used metal oxide nanoparticles including zinc oxide, titanium
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Abstract: The rapid process of industrialization and increased use of heavy metals such as mercury, cadmium,
lead, copper, silver and arsenic in the last two decades has inevitably led to the increase of these metals in
environments. The introduction of such compounds through industrial, urban and agricultural sewage, etc., has
created conditions that are always considered a threat to human health. Therefore, it is very necessary to remove
these pollutants from the point of view of public health and environmental pollution control. Therefore, in this
article, the investigation and application of a number of nanometal oxides that are used in the separation of these
dangerous substances, as well as the factors affecting the separation process, have been briefly discussed.
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