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1. Epithelial cell adhesion molecule (EpCAM)
3. Polyethylene glycol (PEG)

5. Tetramethylammonium hydroxide (TMAH)
7. Tetraethyl orthosilicate (TEOS)

9. Cetyltrimethylammonium bromide (CTAB)
11. Fetal bovine serum (FBS)

12. Stober method
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2. Magnetic MSNs (MMSNs)

4. N-Benzylidenemethanamine

6. Malonyl chloride

8. (3-Aminopropyl) triethoxysilane

10. 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide (MTT)

13. Superparamagnetic iron oxide nanoparticles (SPION)
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1. Dynamic light scattering (DLS)
3. Dialysis
5. Dimethyl sulfoxide

7. Tukey’s multiple comparison
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2. High Resolution Transmission Electron Microscopy
4. Chinese hamster ovary (CHO)
6. One-Way ANOVA (analysis of variance)
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A comprehensive review of corrosion prevention methods for
perovskite solar cells
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Abstract: In recent years, perovskite solar cells (PSCs) have been considered one of the
most promising photovoltaic technologies due to their affordability and excellent
performance. However, perovskites are sensitive to parameters such as humidity,
oxygen, temperature, and electrical bias. Changes in the composition and structure of
materials from the precursor to the resulting perovskite lead to various defects. During
long-term operation, these defects often act as the initiation of degradation to deteriorate
PSC performance. Thus, various techniques have been designed to control these
parameters, which include removing corrosion sites during construction, eliminating
corrosion sites during machine operation, and preventing contact between the corrosive
environment and perovskite. In this review, the lifetime of PSC is discussed from the
point of view of corrosion science. Finally, the use of a series of anti-corrosion
strategies (passivation, surface coating, machining) in corrosion science, significantly
increases the stability of perovskite cells.

Keywords: Perovskites, solar cell, corrosion, lifetime, anti-corrosion.
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Immobilization of palladium nanoparticles on the magnetic quantum

dots based on the carbon of chitosan and its catalytic efficiency in
reduction of nitroarenes
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1. Associate Prof .of Department of Organic Chemistry, Factually of Chemistry, Alzahra University,
Tehran, Iran.
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Abstract: Quantum dot carbon nanoparticles based on magnetic chitosan
(FesO,@CQD) were prepared through hydrothermal carbonization of chitosan
biopolymer and then magnetization with iron oxide (FesO,4) nanoparticles. Then, in the
presence of palladium chloride in ethanol as a solvent under reflux conditions without
using a reducing agent, palladium nanoparticles were stabilized on the surface of carbon
quantum dots, and finally, Fes;0,@CQD@Pd nanocatalyst was obtained. The prepared
nanocatalyst was characterized by photoluminescence (PL), Fourier transform infrared
spectroscopy (FTIR), field emission scanning electron microscopy (FESEM),
transmission electron microscopy (TEM), energy dispersive spectroscopy (EDS),
Inductively coupled plasma (ICP), Vibrating-sample magnetometry (VSM), and X-ray
diffraction (XRD) techniques. The efficiency of this magnetic nanocatalyst was
evaluated in the reduction reaction of nitroarene derivatives as environmental pollutants,
with electron-donating and electron-withdrawing. In the presence of prepared
nanocatalyst, at room temperature, and in H,O:EtOH (1:1) as green solvent, aniline
derivatives were obtained in excellent yields at short reaction times. Moreover, the
nanocatalyst was separated by applying an external magnet and reused at least for four
successive runs without a decrease in its catalytic activity.

Keyword: Carbon-based quantum dots, Chitosan, Palladium, Nitroarene reduction.
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Optimizing the process of chemical coagulation and electrocoagulation
in the treatment of Shahid Tandgoyan petrochemical wastewater
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1. M.Sc. Student of Department of Chemical Engineering, Mahshahr Branch, Islamic Azad University,
Mahshahr, Iran.

2. Assistant Prof. of Departmen of Chemical Engineering, Mahshahr Branch, Islamic Azad University,
Mahshahr, Iran.

Abstract: In this research, using the response surface method, the efficiency of the
chemical coagulation and electrocoagulation processes in the treatment of Shahid
Tangyuan petrochemical wastewater was modeled and optimized. The composition of
Shahid Tangyuan petrochemical wastewater containing 20-60 ppm of cobalt and
manganese was used in this experiment. By employing Design Expert software, an
excellent agreement was obtained between the model and experimental observations in
the removal efficiency of cobalt and manganese. By using the chemical coagulation
method at a temperature of 25 °C, a mixing speed of 120 rpm and time of 90 minutes,
pH equal to 6, and initial concentration of 20 ppm for cobalt and manganese, the best
removal efficiency of cobalt and manganese was 59.8 and 57.2%, respectively. The
optimal parameters in the electrocoagulation process to remove cobalt and manganese
were 46 minutes of equilibrium time, pH equal to 6, and voltage of 25.8 volts. The
removal efficiency was 98.3% for cobalt and 96.4% for manganese by combined
chemical coagulation and electrocoagulation processes.

Keywords: Cobalt, Manganese, Chemical coagulation, Electrocoagulation.
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Design and manufacture of electrospun wound dressing based on

polyvinylpyrrolidone fibers modified with aloe vera compounds for the
treatment of skin edema
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2. Instructor of School of Chemistry, University of Tehran, Tehran, Iran.
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Abstract: In this research, a new type of wound dressing based on polyvinyl
pyrrolidone polymer (PVP) modified by extracted compounds from aloe vera (Av) was
prepared by electrospinning method. After achieving optimal preparation conditions
using experimental design method, the prepared material was characterized using
infrared Fourier transform spectroscopy, scanning electron microscopy, X-ray
diffraction, differential scanning calorimetry analysis, and thermogravimetric analysis.
The results of the studies showed that by using the optimal conditions, smooth filament
of PVP without node with the diameter of about 100 nm can be achieved. PVP-Av and
PVP-Av-Film fiber diameter as well as fibers with a special therapeutic coating were
about 105 and 120 nm, respectively with a suitable surface to volume ratio. The results
of the investigations showed that the use of polymer coating on the wound dressing not
only increase its mechanical resistance, but also increase the hydrophilicity of this
wound dressing. In addition, the results of biological investigations showed that this
wound dressing has very little toxicity for biological cells and can be used to treat skin
edema.

Keywords: Wound dressing, Electrospinning, Aloe vera, Polyvinylpyrrolidone, Skin
inflammation
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Solubility of carbon dioxide in 1-butyl-3-methylimidazolium nitrate ionic
liquid at high pressure
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Abstract

The experimental data of CO; solubility in the ionic liquid 1-butyl-3-methylimidazolium
nitrate [Bmim][NO3] were obtained in the temperature range of 25-60 °C and the
pressure up to 4.6 MPa. The adsorption process was studied in a double-walled stainless
steel batch reactor with the operational capability of bearing pressure up to 10 MPa,
which was equipped with a mechanical stirrer, pressure and temperature sensors. By
sarting the CO, adsorption process, the pressure inside the reactor began to drop, and
the equilibrium point was when there was no pressure drop within 15 minutes. The
findings showed that the solubility of CO, in [Bmim][NOs] increased with increasing
pressure and decreasing temperature. By entering the equilibrium points obtained from
the experiments in the Span-Wagner equation of state, the molar volume (V) and
fugacity (fco2) were obtained, which were finally used to obtain the Henry's law
constants at zero pressure of CO; (K°4.co2) in the ionic liquid [Bmim][NOg].

Keywords: Carbon dioxide adsorption, Imidazolium-based ionic liquid, Henry’s law
constant.
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Preparation of nanocomposites of graphene-metal-organic framework

based on bismuth by laser ablation in liquid and investigation of optical
properties and antibacterial activities of them
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Abstract: Pulsed laser ablation (PLA) was used for the first time to synthesis graphene
nanocomposites and bismuth-based metal-organic framework (Bi-MOF) in liquid
environment. In this work, Bi-MOF nanostructures were synthesized by laser ablation
of bismuth target as a connector center, benzene-1,3,5-tricarboxylic acid (BTC) as a
bridging ligand, and methanol (MeOH) and dimethylformamide (DMF) as a solvent. In
the first step, three samples of Bi-MOF nanostructures were produced in three different
ligand concentrations. Then MOF-graphene nanocomposites were produced by
Nd:YAG pulsed laser ablation of graphite target in the three obtained Bi-MOF
nanostructures samples. The nanocomposites were characterized by X-ray diffraction
(XRD) to study the crystal structure, Fourier transform infrared (FTIR) spectroscopy to
determine functional groups, field emission scanning electron microscopy (FESEM)
and transmission electron microscopy (TEM) to present the morphology, ultraviolet-
visible (UV-Vis) spectroscopy to evaluate the band gap of the samples. The
antibacterial activity of the samples was evaluated against Escherichia coli (E. coli) as
Gram-negative bacterium and Staphylococcus aureus (S. aureus) as Gram-positive
bacterium. Based on the results, pulsed laser ablation is an environmentally friendly
method that is able to produce MOF-graphene nanocomposites in a short period of time,
and these nanostructures can be widely used, including in neutralizing harmful bacteria.
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Abstract: In this research, desulfurization of diesel from Tehran Refinery was
investigated by oxidation method. To investigate this process, the performance of
different advanced oxidation systems (acetic acid/hydrogen peroxide, formic
acid/nydrogen peroxide) along with acetonitrile extraction were investigated for
desulfurization of diesel fuel with 13370 ppm primary sulfur in a discontinuous reactor.
The effect of different operating factors such as molar ratio of acid to sulfur (Nacig/ns)
(15, 20, and 25), molar ratio of hydrogen peroxide (oxidant) to sulfur (n./ns) (5, 10, and
15), temperature and also reaction time were investigated. Many tests showed that in the
optimal conditions for removing sulfur from gas oil with the acetic acid/hydrogen
peroxide system, the amount of sulfur reached to 9130 ppm with an efficiency of 31%,
and with the formic acid/hydrogen peroxide system, the amount of sulfur reached to
2500 ppm with an efficiency of 81%. Also, the examination of the experiments
confirmed this point that it is not possible to completely remove the sulfur from heavy
oil fractions such as diesel with normal oxidative desulfurization methods.

Keywords: Gasoil, Oxidative Desulfurization, Acetic acid, Formic acid, Hydrogen
peroxide, Catalyst.
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Abstract: In this research, the method of emulsion micro-extraction with the help of
ultrasonic waves based on the freezing of floating organic drop along with flame atomic
absorption device was used to extract, pre-concentrate and measure copper in different
water samples. The copper cation forms a complex with the ligand under suitable
conditions and is transferred from the aqueous phase to the organic phase of the
extractant which is injected into the aqueous solution with a microsyringe. With the
help of ultrasonic waves, very fine droplets of extracting solvent are dispersed in the
aqueous phase and a cloudy emulsion solution is formed. The use of centrifuge and ice
bath in this method leads to the freezing of microdrops of organic solvent from the
surface of the aqueous solution, which are collected and introduced to the atomic
absorption device for measurement with ethanol as a carrier. Factors affecting copper
complex formation and extraction were investigated and optimal conditions were
reported. Analytical figures of merit were evaluated in the proposed method, and the
results were acceptable and better than previous reports. The efficiency of the extraction
method was successfully confirmed in different water samples.

Keywords: Microextraction, Copper determination, Preconcentration, Flame atomic
absorption spectroscopy, water samples.
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Abstract: In this research, the targeted delivery of elesclomol to colorectal cancer cells
was explored through the development of magnetic mesoporous silica nanoparticles
(MMSNSs) loaded with elesclomol and surface modification with gold gatekeepers,
bifunctional polyethylene glycol (PEG) polymer, and epithelial cell adhesion molecule
(EpCAM) aptamers to improve drug delivery performance. The physicochemical
properties of nanocarriers were characterized and the cellular toxicity of elesclomol, and
nano-delivery system with and without EpCAM aptamer modification has been
investigated in vitro. High resolution transmission electron microscopy (HRTEM) and
field emission scanning electron microscopy (FESEM) showed that MMSNs had a
uniform spherical morphology with a diameter of 19 nm and a negative surface charge.
Elesclomol was successfully encapsulated in the open porous structure of the
nanocarrier. The encapsulation efficiency (EE) and drug loading capacity (LC) were
about 88% and 39%, respectively. Moreover, the prepared Au-ELC-MMSN-NH;
displayed pH responsive and sustained drug release within 96 h. Targeted nano-delivery
systems were prepared with a final diameter of 89 nm and a negative surface charge.
The MTT assay revealed that the targeted nano-delivery system induced highly
effective cytotoxicity on colorectal cancer cells-expressing EpCAM aptamer (HT-29)
compared to the CHO cells. This engineered nano-platform is a promising elesclomol
replacement therapy for colorectal cancer. However, further experiments are required
before it can be practiced in the clinic.

Keywords: Colorectal cancer, Elesclomol, Mesoporous silica nanoparticles, Targeted
therapy, Controlled release.
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