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A review of superclaus process catalysts for sulfur recovery
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Institute of Petroleum Industry (RIPI), Tehran, Iran.
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Abstract: Hydrogen sulfide is a by-product of processes related to fossil fuels (such as
natural gas and crude oil). Selective oxidation of hydrogen sulfide process (superclaus)
following the claus process used to convert residual hydrogen sulfide to sulfur and plays
a major role in controlling and reducing pollutant gases. The catalysts used in this
process play a very important role in the production efficiency of elemental sulfur and
various materials can be used as catalysts to decrease hydrogen sulfide. These catalysts
have specific surface area, porosity, mechanical resistance, particle size distribution,
acidity, and other special properties that distinguish them for converting hydrogen
sulfide to sulfur. In this study, different types of catalysts that used in the superclaus
process are investigated. In this regard, support based catalysts including metal oxides,
carbon compounds, zeolites and clays supports as well as supportless catalysts including
metal oxides, iron, and vanadium in the selective oxidation of hydrogen sulfide to sulfur
are investigated.

Keywords: Superclaus, Hydrogen sulfide, Sulfur, Selective oxidation
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Synthesis of graphene oxide with 6-amino-2,2'-bipyridine for
designing a nanosensor to determine the heavy metal ions

M. Abassi Ashlai, B. Akbari Adergani?”, A. Ehsani®, E. Kowsari*”*, M. Hekmati®

1. Ph.D student of Department of Organic Chemistry, Faculty of Medical Science, Tehran Medical
Sciences, Islamic Azad University, Tehran, Iran.
2. Professor of Food and Drug Laboratory Research Center, Food and Drug Administration, Ministry of
Health and Medical Education, Tehran, Iran.
3. Professor of Department of Chemistry, Faculty of Science, University of Qom, Qom, Iran.
4. Professor of Faculty of Chemistry, Amirkabir University of Technology, Tehran, Iran.
5. Associate Prof. of Department of Organic Chemistry, Faculty of Medical Science, Tehran Medical
Sciences, Islamic Azad University, Tehran, Iran.

Abstract: Modification of the graphene oxide surface by improving a covalent bond
can improve the properties of this material. In the present study, the surface of the
prepared graphene oxide was functionaized with 6-amino-2,2'- bipyridine molecules to
form a covalent bond between amino groups of the ligand and carboxylic acid groups
on the surface. The modified material was termed ABP-GO. The new structure and
morphology of the modified compound by pyridine ligands were confirmed with X-ray
diffraction (XRD), X-ray photoelectron spectroscopy (XPS), Fourier transform infrared
spectroscopy (FTIR), field emission scanning electron microscopy (FESEM), Energy—
dispersive spectroscopy (EDS), and transmission electron microscopy (TEM). The
electrochemical properties of the modified electrode were investigated using
electrochemical impedance spectroscopy (EIS), cyclic voltammetry (CV), and
differential pulse anodic discharge voltammetry (DPASV) methods. The large surface
area and the ability to absorb lead with proper guidance of the modified electrode
indicate the proper performance of the Pb (II) sensor, with a detection limit of 3 nM.
This electrode quickly provides the bond between the -NH2 group and lead (II) and
provides good reusability and reproducibility 5 times and about 90%, respectively.

Keywords: Graphene, Voltammetry, Sensor, Pyridine
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Investigation of thermophysical properties and rheology of iron-silver-

copper metal oxide hybrid nanoparticles based on carbon structure of

gquantum dots

H. Mousavil, S.M. Tabatabaee Ghomsheh?”, A. Rashidi®, M. Mirzaei*
1. Ph.D Student of Department of Chemical Engineering, Mahshahr Branch, Islamic Azad University,
Mahshahr, Iran.
2. Assistant Prof. of Department of Chemical Engineering, Mahshahr Branch, Islamic Azad University,
Mahshahr, Iran.
3. Professor of Chemical Engineering, Nanotechnology Research Center, Research Institute of Petroleum
Industry (RIPI), Tehran, Iran.
4. Associate Prof. of Department of Chemical Engineering, Mahshahr Branch, Islamic Azad University,
Mahshahr, Iran.

Abstract: In this work, nano-hybrids of iron-carbon quantum dots, silver-carbon
quantum dots, and copper— carbon quantum dots were synthesized and prepared by a
wet chemical method. After examining their thermal and thermophysical properties, the
thermal conductivity (k) was measured and the heat transfer coefficient (h) for turbulent
flow was compared. The synthesized samples were characterized with Fourier transform
infrared spectroscopy (FTIR), X-ray diffraction (XRD), tunneling electron microscopy
(TEM), and scanning electron microscopy (SEM). Zeta, and dynamic light scattering
(DLS) stability tests were also performed for the synthesized samples. The prepared
carbon quantum dots and hybridized-iron, silver, and copper samples were distributed in
the base fluid (water) by ultrasonic probe device. Viscosity and density were examined
as a measure of nanoparticle concentration and temperature. Also, the heat capacity of
synthesized nanoparticles was measured at different temperatures, but the changes in
density and heat capacity at low concentrations of nanoparticles were not significant.
Then the thermal conductivity (k) and the heat transfer coefficient (h) were measured to
improve the heat transfer by the synthesized nanoparticles. The synthesized
nanoparticles were prepared and analyzed for three different concentrations of 0.05, 0.1,
and 0.5 wt. %. The greatest improvement in thermal conductivity 25 % at a
concentration 0.5 wt. % and 45 °C was for hybridized copper nanoparticles-carbon
quantum dots. Also, the highest improvement in heat transfer coefficient (h) was
reported in Reynolds number 15529 for silver nanoparticles-carbon quantum dots
improvement was about 29 %. In addition, copper nanoparticles-carbon quantum dots
with a 20 % improvement in transfer heat transfer coefficient reported.

Keywords: Carbon quantum dots base fluids, thermal conductivity, heat transfer
coefficient, hybrid nanoparticles
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Investigation of the effect of nanographene and nanographene oxide on
physical and mechanical properties of natural rubber nanocomposites

B. Mohammadil*, F. Nori?

1. Assistant Prof. of Department of Chemistry, Payame Noor University (PNU), P.O.Box 19395-4697,
Tehran, Iran.

2. M.Sc. Student of Department of Chemistry, Payame Noor University (PNU), P.O.Box 19395-4697,
Tehran, Iran.

Abstract: In this work, natural rubber (latex) nanocomposites were prepared by adding
reduced graphene oxide and graphene oxide nanoparticles to the pristine latex. Then
some physical and mechanical properties of these nanocomposites were investigated.
These properties included tensile strength at peak point, tensile strength at breaking
point, tensile percentage, surface cohesion, and rtheometry. The experimental results of
these nanocomposites were compared with those of natural rubber. The results showed
that nanocomposites containing graphene oxide were much more desirable in terms of
physical and mechanical properties than nanocomposites containing reduced graphene
oxide. Both of these nanocomposites had better results in terms of physical and
mechanical properties than pristine natural rubber. The FESEM images showed that the
surface of samples which containing nanographene, had better uniformity and adhesion
than those of the original latex. The surface adhesion of nanocomposites, containing
nanographene oxide was much better and more desirable comparing to the others.

Keywords: Natural rubber (latex), Graphene oxide nanoparticles, Reduced graphene
oxide, Nanocomposite
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Study of interaction between the anti-tumor complex of zinc(I1)
containing Schiff base ligand with human and bovine serum albumin

Somaye Shahraki **, Fatemeh Khosravi?

1. Associate Prof. of Inorganic Chemistry, Department of Chemistry, University of Zabol, Zabol, Iran.
2. Ph.D of Inorganic Chemistry, Department of Chemistry, University of Zabol, Zabol, Iran.

Abstract: Due to the growing interest of researchers in the synthesis of new chemical
compounds that have diverse medicinal properties, in this study, the interaction of the
complex of [Zn(SBL)2]Cl2 (SBL = Schiff base ligand 2(-iminoethyl)piperazine diacetyl
monoxime) with human and bovine serum albumin proteins (HSA and BSA) in tris-
buffer medium was investigated by spectroscopic methods. The results for both
complexes were almost identical, as fluorescence spectroscopy showed that the inherent
fluorescence quenching of both proteins is due to the interaction of the zinc complex
through a static quenching mechanism. The zinc complex interacted with both proteins
with almost the same affinity. Thermodynamic parameters showed the contribution of
hydrogen bonding and van der Waals interactions, but the role of hydrophobic
interactions is not insignificant due to the presence of the imine group in the complex
structure and the small amount of AS. Structural changes during the interaction of zinc
complex with two proteins were investigated by synchronous fluorescence methods as
well as circular dichroism. The results of synchronous fluorescence showed that during
the interaction of the complex with proteins no noticeable polarity change occurred
around the tryptophan residue while around the tyrosine residue the polarity changed.
The study of circular dichroism spectroscopy also shows a decrease in the content of the
alpha helix in both complexes. The results of this study confirm that the interaction of
the zinc complex in both proteins is almost similar, so sometimes in pharmacological
studies it can be used instead of human protein from its animal family.

Keywords: Binding/thermodynamic parameters; Human/Bovine serum albumin;
Protein interactions; Schiff base complexes; Structural changes
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Synthesis of cobalt ferrite nanoparticles and investigation of their
magnetic hyperthermia properties at different concentrations

Salah Khanahmadzadeh®”, Kamran Heydaryan?

1. Associate Prof. of Department of Chemistry, Mahabad Branch, Islamic Azad University, Mahabad,
Iran.
2. Ph.D Student of Nanophysics, Institute of Nanoscience and Nanotechnology, University of Kashan,
Kashan, Iran.

Abstract: In this paper, cobalt ferrite nanoparticles were synthesized using a co-
precipitation method. The properties and characteristics of the cobalt ferrite
nanoparticles were studied using XRD, VSM, and FESEM analyses. The FESEM
images showed that the cobalt ferrite nanoparticles had almost spherical morphology,
and that the particle size distribution (determined with the help of Digimizer software)
was in the range of 25-60 nm. Moreover, the average size of the nanoparticles was
calculated to be in the range of 37-47 nm. The VSM results indicated
superparamagnetic properties of the cobalt ferrite nanoparticles at room temperature.
Besides, the saturation magnetization and coercivity were found to be 30 emu/g and 39
Oe, respectively. The specific loss power (SLP) was investigated by preparing ferrofluid
concentrations of 3, 5, and 8§ mg/ml under a magnetic field of 400 Oe and at a frequency
of 400 kHz. In this case, the rate of the increase in temperature of the cobalt ferrite
nanoparticles was measured in a certain period of time, and the related SLP was
calculated. The results of the measurements showed that the highest rate of the heat
generation occured at the concentration of 8 mg/ml, leading to an SLP value of 162
Wig.

Keywords: Nanoparticles, Cobalt ferrite, Co-precipitation method, Superparamagnet,
Specific loss power.
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Parameters screening for molybdenum recovery from spent catalyst of
MoS: nanoparticles in the heavy oil upgrading process

M. Safaei?, S. K. Masoudian Targhi?, Z. Khodadadi?®

1. Assistant Prof. of Material Engineering, Research Institute of Petroleum Industry (RIPI), Tehran, Iran.
2. Reseacher of Chemical Engineering, Research Institute of Petroleum Industry (RIPI), Tehran, Iran.
3. Assistant Prof. of Chemistry, Islamic Azad University, South Tehran Branch, Tehran, Iran.

Abstract: The necessiting for oil refining productivity has increased due to
environmental constraints. Molybdenum sulfide as main catalyst plays a key role in the
process of upgrading heavy oil. Therefore, recovery of this metal is very important due
to the reduction of molybdenum ore resources and also the high consumption of these
types of catalysts. In this study, molybdenum is recovered from a spent homogeneous
nanocatalyst in the hydrocarbon process from heavy hydrocarbon feed. Platelet-Borman
design method was used to determine the effective parameters in molybdenum
recovery. Seven quantitative and qualitative parameters including leaching and
oxidation temperatures, leaching and oxidation times, type of leaching material, sodium
carbonate, and ammonium carbonate concentrations were selected. To estimate the
relative importance of each parameter, two methods of Pareto charts and half-normal
plots were used. Pareto charts showed that the type of leaching material, sodium
carbonate concentration, and oxidation temperature affect the efficiency. The deviations
in the half-normal chart also confirm the results in the Pareto chart. Accordingly, in the
oxidation step with hydrogen peroxide, 25 °C and time of 60 min and in the leaching
step, sodium carbonate as a leaching material with a concentration of 90 wt.%, 25 °C,
and time of 60 min can be selected for optimal conditions.

Keywords: Nano-molybdenum sulfide, Recovery, Homogeneous catalyst,
Experimental design, Half-normal
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Investigating the effect of copper sulfide precursors and the effect of
the ratio of copper sulfide to iron oxide on the photocatalytic activity of

CuS/Fe304 magnetic composites for the removal of aniline under
visible light irradiation

P. Nakhostin Ppanahil*, F. Peyrovi?, M.H. Rasuli Fard?®

1. Associate Prof. of Applied Chemistry, Department of Chemistry, University of Zanjan, Zanjan, Iran.
2. M.Sc. Student of Applied Chemistry, Department of Chemistry, University of Zanjan, Zanjan, Iran.
3. Professor of Applied Chemistry, Department of Chemistry, University of Zanjan, Zanjan, Iran.

Abstract: Aniline is one of the simplest aromatic amine compounds, which is highly
toxic. The aniline inhalation causes inflammation of the lungs and in high
concentrations, eating or inhaling its vapor is fatal. The aim of the present study is to
remove aniline by photocatalytic process with copper sulfide under visible light
radiation. First, the effect of the type of copper and sulfur precursors in the synthesis of
copper sulfide was investigated. Next, in order to create magnetic property in the
photocatalyst and to easily separate it from the suspension by magnet, composites with
different ratios of copper sulfide and magnetic FesOs were prepared. The X-ray
diffraction, scanning electron microscope and ultraviolet-visible emission reflection
spectroscopy were used to survey the physical and chemical properties of the
synthesized samples. The results revealed that copper sulfide synthesized with copper
acetate and thioacetamide shows the highest photocatalytic activity compared to copper
sulfides synthesized with other precursors. Also, by adding Fe3O4 to copper sulfide, in
addition to creating magnetic property, the performance of photocatalysis and the
percentage of aniline removal also increases.

Keywords: Photocatalyst, aniline, CuS, Fe304
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Construction of electrochemical nanosensor based on modified glassy

carbon electrode with holmium oxide and carbon nanotubes for
determination of efavirenz as a HIV drug

M. M. Foroughi*

Associate Prof. of Analytical Chemistry, Islamic Azad University, Kerman Branch, Kerman, Iran.

Abstract: Since monitoring of drug metabolism and drug quality control plays an
important role in human health, development of easy, correct, and sensitive methods for
the detection of active ingredients is important. In the present study, Ho20:
nanoparticles were synthesized by thermal decomposition method. The morphology
and purity of synthesized nanoflowers are characterized through X-ray diffraction
(XRD), scanning electron microscopy (SEM), and energy dispersive X-ray
spectrometer (EDX). Then, holmium oxide nanoparticles and carbon nanotubes
nanocomposite used as a modifier for preparation of modified electrode. Electro-
oxidation of efavirenz at the modified electrode was studied using cyclic voltammetry,
chronoamperometry, differential pulse voltammetry, and electrochemical impedance
spectroscopy. Under optimized conditions, the peak current of differential pulse
voltammetry was increased with increasing concentration of efavirenz in the range 0.01
to 500.0 uM. The detection limit of efavirenz was obtained 4.7 nM. In addition, a
modified electrode was used to determination of efavirenz in real samples.

Keywords: Efavirenz, Ho2O3 nanoparticles, Carbon nanotubes, Voltammetry.
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Effect of quartz filler with fluoride-containing barium aluminosilicate
on the mechanical properties of light-cured dental composites based on
Bis-GMA/UDMA/TEGDMA
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University of Tehran, Tehran, Iran.
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Faculty, Institute for Color Science and Technology, Tehran, Iran.

Abstract: In this project, a dental composite has been prepared using Bis-GMA,
UDMA, and TEGDMA resins along with quartz and barium aluminosilicate fillers
containing fluoride. After the fabrication stage, FTIR tests were performed to study the
surface modification of fillers, UTM to determine the flexural strength and stiffness test.
Then, SEM images were obtained from the fracture surfaces of the bending test. The
results of the UTM test were about 23% higher than the standard level of 1ISO4049
(93MPa) and the hardness test result was 84.4 HV, which is in the acceptable range for
dental composites. FTIR peaks related to quartz and barium silicate glass systems
showed the success of the silanization process in these two systems. In general, it seems
that the composition prepared in this study can meet the requirements of a dental
composite. However, further studies need to be carried out.

Keywords: Dental composite, Quartz, Fluoride-containing barium aluminosilicate,
Light-cure
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Synthesis of silica-supported calix[4]arene derivative and its
application to reduce heat buildup in tire tread compounds

S.N. Sadat Mansouri!, S. Taghvaei Ganjali>*, R. Zadmard?

1. Ph.D. Student of Organic Chemistry, Faculty of Chemistry, Islamic Azad University Tehran North
Branch, Tehran, Iran.
2. Professor of Organic Chemistry, Faculty of Chemistry, Islamic Azad University Tehran North Branch,
Tehran, Iran.
3. Professor of Organic Chemistry, Chemistry and Chemical Engineering Research Center of Iran,
Tehran, Iran.

Abstract: In this research, a unique structure of silica-supported chlorosulfonyl
calix[4]arene (SS-CSC[4]A) was synthesized and applied as a processing aid agent in
tire tread formulation. A reference compound based on SBR/BR and other ingredients
were considered. Then five other compounds were prepared in which resins C5, G90,
SP1068, para-tert-Butylphenol, and the synthesized derivative of calix[4]arene were
used as processing aid agents. Multiple characterization techniques such as elemental
analysis, Fourier-transform infrared spectroscopy (FTIR), thermal gravimetric analysis
(TGA), and *Si CP/MAS spectroscopy were used to characterize SS-CSC[4]A
structure. The classical rubber technology tests including rheological test, tensile test,
and dynamic-mechanical-thermal analysis (DMTA) were done. DMTA results showed a
great decrease in tan & values of the compound containing SS-CSC[4]A at 90 °C
compared to other compounds, which means that constructed tires with this unique
structure of SS-CSC[4]A as processing aid agents will consume less fuel for lower heat
build-up.

Keywords: Calixarene, Heat build-up, Dynamic mechanical thermal analysis, Tire tread
compound, Rubber.
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Synthesis of CrN and Cr2N compounds in nitrogen atmosphere using a

new method and thermal investigation of the related reactions
(TGA and DSC)

S. A. A. Sajadi*

Associate Prof. of Inorganic Chemistry, Sharif Energy, Water and Environment Institute (SEWEI),
Tehran, Iran

Abstract: Over the past decade, intermediate metal nitride coatings, mainly chromium-
based, have attracted considerable attention due to their potential applications in many
fields such as magnetic, electronic, optical and / or decorative coatings. Chromium
nitride (CrN) compounds have many applications for protection against wear and
corrosion due to their good mechanical properties (wear resistance, low friction
coefficient, and high hardness) and chemical properties (oxidation and corrosion
resistance). In this research, the synthesis of CrN and CraN compounds in nitrogen
atmosphere has been carried out. For this purpose, during the synthesis, the thermal
behavior of the materials in the reaction medium was investigated using thermal
gravimetric analysis (TGA) and differential scanning calorimetry (DSC) under nitrogen
gas atmosphere from 25 to 1600 °C. The reaction enthalpy was calculated at specific
temperature intervals. The results confirmed that in the nitrogen atmosphere the
chromium reaction occurs between 100-1600 °C in two separate phases (both
endothermic). The resulting products were identified using the XRD technique. Both
techniques produced results that confirmed the different combinations in the production
process. The morphology of the obtained products was examined by SEM electron
microscopy.

Keywords: Chromium, Thermal analysis, Chromium nitride, DSC, TGA.
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