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Abstract

Microneedle Arrays (MNA) are innovative tools composed of tiny needles ranging from several tens of
microns to a few millimeters. These microstructures, fabricated from various materials such as metals,
polymers, ceramics, and biocompatible materials, have brought extensive applications in various
medical fields. By penetrating the upper layers of the skin or other tissues, MNAs offer novel methods
for drug delivery, vaccination, sampling, and disease diagnosis. In this study, we will strive to gain a
more detailed understanding of microneedles and their applications in the fields of aesthetics, medicine,
and other areas by utilizing the latest research and providing more in-depth information. Additionally,
the limitations and challenges associated with this technology will be examined and analyzed to enable
us to make better use of microneedles in the future and enhance their strengths. Furthermore, a more
thorough examination and categorization of microneedle types and their effects on the skin and
underlying tissues will be conducted due to their significance in the application of this technology.
Finally, by combining the data and findings obtained, we will be able to develop strategies for
improving and enhancing the use of microneedles and expanding their applications in this field.
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Abstract

I11-V compound multijunction solar cells enable ultra-high efficiency performance in designs where
sub-cells with high material quality and high internal quantum efficiency can be used. However, the
issue of their layering is subject to the proper band gap of each layer with the adjacent layers to increase
the efficiency. In order to have high efficiency in solar cells, in addition to paying attention to the correct
selection of the materials that make up the structure, the design of the structure should also be done in
such a way that we have the maximum absorption of light in the active layer, in this sense, by
introducing nanoparticles (gold, silver, etc.) . In the active layer, the electrical properties of this layer
are improved in line with increasing absorption. Metal nanoparticles are candidates for increasing the
power conversion efficiency of plasmonic solar cells by focused surface plasmon resonance and the
ability to trap light in the film. The quantum efficiency spectra for the grafted cell were quite similar to
each of the ungrafted GaAs and InGaAs subcells. The open-circuit voltage of the double-band bonded
cell was equal to the sum of the open-circuit voltages of the non-bonded subcell, indicating that the
bonding process does not reduce the quality of the cell material because any crystal defects created that
act as recombination centers cause a voltage drop. Also, the junction interface does not have a
significant carrier recombination rate to reduce the open circuit voltage.

Conflict of interest: None declared.
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Abstract

4-Chlorophenol is one of the resistant and toxic pollutants in industrial wastewater that requires efficient
methods for its removal from the environment. In this study, the efficiency of activated
carbon/magnetite nanocatalyst in the degradation of 4-chlorophenol using the sono-Fenton-like process
was investigated. To make the process more economical, activated carbon as the catalyst support was
prepared from cherry pit hard shells. The results showed that at a pH of 3, a temperature of 40°C, and
a nanocatalyst dosage of 2 g/L, the removal efficiency reached over 90% for a 4-chlorophenol
concentration of 500 mg/L. An increase in the concentration of 4-chlorophenol led to a decrease in
efficiency and an increase in oxidation time. Additionally, hydrogen peroxide played a key role in the
production of hydroxyl radicals for pollutant degradation, and its deficiency or excess influenced the
process efficiency.

Conflict of interest: None declared.

Keywords: 4-Chlorophenol, Fenton-like process, activated carbon/magnetite nanocatalyst, Ultra
Sonic, hydrogen peroxide, industrial wastewater
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Abstract

Introduction: Production of compost from sludge wastes of edible oil refineries can be a suitable method
for recycling these sludge wastes due to the significant amounts of organic charge in the sludge. In this
research, the ability to convert the waste of Ganjeh Rudbar factory to compost in aerobic conditions
and return the surface of the mass was investigated. Materials and Methods: The sludge deposited in
factory-treated wastewater was mixed with 30% wheat straw in layers to volume the waste and it adjust
the carbon to nitrogen ratio. The mixture was stirred several times to homogenize. A mass with
dimensions of 2 x2 meters and a height of 1.5 meters was created. For aerobic process, the mass was
returned every 4 days. The factors were monitored during the composting process for 91 days. During
the composting process, changes in temperature, humidity, pH, EC and carbon to nitrogen ratio were
monitored for 91 days and sampling was done once a week. Results and discussion: Studies showed
that the compost mass reached its highest temperature (57 °C) on the 14th day. The mass then began to
cool, reaching a temperature of 23 ° C on the last day of monitoring. Humidity at the end of the study
decreased from 65.8% to 29.3%. The carbon to nitrogen ratio decreased from 30.21 with a slight slope
to 19.74 at the end of the study. Conclusion: The results of this study showed that the compost mass has
successfully passed its heating period and the ratio of carbon to nitrogen in the final sample has reached
its desired level, which indicates that the compost mass has matured.

Conflict of interest: None declared.
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Abstract

The Hour Barite deposit, located within sedimentary units of sandstone and shale, has formed as a
hydrothermal vein-type deposit in a continental environment. This study aims to investigate the
geochemistry and mineralogy of this deposit, as well as to determine its origin and formation conditions.
The distribution of rare earth elements (REES) in the barite samples indicates enrichment of light rare
earth elements (LREES) relative to heavy rare earth elements (HREEs), along with the presence of
positive Ce and negative Eu anomalies, which suggest specific oxidation-reduction conditions in the
formation environment. The low XREEs values and LREE/HREE ratios in the Hour deposit's barites
further indicate a hydrothermal origin for this deposit. Additionally, structural and textural evidence,
including the presence of multi-phase veins and crystal fragmentation, confirm that barite
mineralization in this area was influenced by tectonic processes and hydrothermal fluids. The results of
this study suggest that the Hour Barite deposit is similar to other hydrothermal deposits in continental
environments, with its origin attributed to hydrothermal fluids that, under active tectonic conditions, led
to the formation of barite veins and vein.
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Abstract

Differential equations play a key role in the environmental sciences and provide mathematical tools for
understanding environmental processes and predicting changes. The purpose of the research is to
provide mathematical modeling methods to solve environmental problems and to use standard
mathematical techniques and methods to solve the model by obtaining the desired results, and the
analysis is done based on mathematical laws and ecological system. In this research, the application of
differential equations for environmental modeling, especially in pollutant dispersion, ecosystem
dynamics, and climate change prediction, is discussed. In this research, mathematical foundations,
modeling method through differential equation is examined and its role in explaining the complexity of
the environmental system is revealed. This paper also points to the potential for future development of
differential equations in interdisciplinary topics and more advanced computing, which provides a
research context and improvement path for the field of environmental sciences.
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