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Synthesis of Mg(OH).@Reduced graphene oxide nanocomposite and
application for simultaneous micro solid phase extraction of uranium and
thorium using micropipette tip syringe system
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Recently, nanoscale magnesium hydroxide (Mg(OH).) has aroused widespread attention
because of low-cost, environmental friendly, recyclable, large specific surface area, and
extraction ability. It has been shown that Mg(OH)2 exhibits a hopeful prospect in removal of
heavy metals, acid wastewater treatment, and decoloration of printing and dyeing wastewater

[1].

Uranium and thorium are vital elements not only in industrial application but also in
environmental and energy problems. However both of the metal ions are well-known to cause
serious toxicological effects in human and their compounds are potential occupational
carcinogens [2]. Based on the facts, highly selective and sensitive method for determination of
uranium and thorium is blooming.

In this work, Mg(OH).@Reduced graphene oxide nanocomposite was synthesized using
homogeneous precipitation and then consequent reduction with hydrazine hydrate and
refluxing. This nanocomposite was characterized by using Fourier transform-infrared
spectroscopy, X-ray diffraction and transmission electron microscopy. This nanocomposite
exhibit good selectivity to uranium and thorium ions and applied for simultaneous micro solid
phase extraction (USPE) of these ions using micropipette tip syringe system. The effective
parameters on USPE were optimized using central composite design. The developed technique
was applied to the determination of uranium and thorium in environmental water samples with
satisfactory results.

[1] Z. Zhuang, X. Ou, J. Li, Y. Zhou, Z. Zhang, S. Dong, Z. Lin, ACS Sustain. Chem. Eng., 4 (2015) 801.
[2] A. Saha, S. B. Deb, A. Sarkar, M. K. Saxena, B. S. Toma, RSC Adv., 6 (2016) 20109.
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Abstract

3D heterojunction nano-structure of p-Ag/HAp/n-g-CsN4 photocatalyst was successfully
synthesized by hydrothermally addition of n-type g-C3aN4 on p-type HAp and in following
addition of Ag" under visible light illumination procedure, which showed highest
photocatalytic activity comparing with Ag/HAp and g-CsNs components for visible-light
degradation of phenol. The heterojunctions with facilitating the charge transfer along with
increasing the lifetime of charge carriers, enhance the photocatalytic efficiency [1]. Phenol and
its derivatives are known as hazardous environmental pollutants that are found in many
industrial wastewater [2]. The structure and morphology of the synthesized p-Ag/HAp/n-g-
C3N4 as a novel nano-heterojunction compound were studied by X-ray diffraction (XRD),
fourier infrared spectroscopy (FTIR), elemental analysis of energy dispersion spectroscopy
(EDS), scanning electron microscopy (SEM), and transmission electron microscopy (TEM).
The photocatalytic mechanism influenced by O>" and OH" species that schematically has been
shown in below. The obtained experimental results indicate the high photocatalytic
performance of this new p-Ag/HAp/n-g-C3N4 nanocomposite for the removal of phenol
contamination.
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Proposed mechanism of phenol degradation by p-Ag/HAp/n-g-CsNa.
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Abstract

In the present work, the new nanoparticles of HAp/g—CsN4 was synthesized by an easy sol—gel
method. Visible light degradation of methylene blue (MB) on to HAp/g—C3Nj4 studied in agueous
solution at room temperature. For achievement to high photocatalytic efficiency, graphite carbon
nitride (g—CsNa4) as new heterojunction component along with hydroxyapatite (HAp) was selected.
The heterojunction structures improve the catalytic activity with increasing the charge carrier of
transferred ones between the components [1]. Influence of various operational parameters such as
pH, composite dose, and degradation time for photocatalytic process were examined. New
heterojunction structure of photocatalysts such as g—C3N4 composites were used for environmental
remediation [2]. Moreover, the related mechanism of hole-electron pairs generation induced by
HAp/g—CsN4 heterojunction (schematically illustrated below) were fully discussed. The structure
of nanocomposite were studied by X-ray diffraction (XRD), FTIR spectroscopy, elemental
analysis of energy dispersion spectroscopy (EDS), scanning electron microscopy (SEM), and
transmission electron microscopy (TEM). It can be concluded that the new synthesized
nanocomposite of HAP/g—C3N4 show remarkable photocatalytic activity about degradation of MB
pollutant.

Visible light

Energy

Proposed mechanism of MB visible light degradation by HAp/g-CsN4 nanocomposite.
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Synthesis and Characterization of the new
polyaniline-sulfonated/polyaniline nanocomposite
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Polyaniline (PANI) was another extensively studied conducting polymer which has high
stability, good conductivity and reversible redox property. Sulfonated polyaniline (SPANI) has
sulfonic groups on its backbones, so it is soluble in water [1]. SPANI has been used as the
dopant for PANI and the resulting composite exhibited improved conductivity expansions [2,
3]. In this work novel nanocomposites comprising PANI/PMAS are prepared by the chemical
oxidation of aniline in the presence of PMAS, and their physical properties characterized. The
nanocomposites are found to possess novel properties, with conductivities higher than when an
insulating or nonelectroactive material is used as the molecular dopant. UV-Visible
spectroscopy and FTIR spectroscopy were used to investigate the analytical and functional
groups present in the synthesized nanocomposites. The UV-vis spectrum of PANI/PMAS
nanocomposite displayed the characteristic absorption peak of m-n* transition of the benzenoid
ring at 348 nm. The oxidation state of PANI/PMAS nanocomposite was identified with FT-IR
spectroscopy by comparing the two bands at 1580 (ring stretching in quinoid unit) and 1499
cm! (ring stretching in bezenoid unit).

References
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In this investigation, a combined theoretical and experimental study on the electronic structure of
(B-Ag2M00s) nanocrystals has been employed.-Ag2MoO4 sample were obtained by hydrothermal
technique. Crystals were structurally characterized by XRD pattern and Rietveld refinement and
the results showed the spinel-type cubic structure of B-Ag2MoOs nanocrystals. The optical
property of B-Ag2MoO4 was investigated by UV-Visible diffuse reflectance spectroscopy within
the range of 250-850 nm and obtained an optical band gap value of 3.24 eV. TEM was used to
study the morphological aspects of the prepared sample. In addition, the electronic band structure
and density of state (DOS) of B-Ag2MoQO4 were studied by Quantum Espresso package [1] based
on density functional theory (DFT). The calculated band structure revealed an indirect band gap
of approximately 3.41 eV. According to DOS results, the energy states of valence band are
basically composed of Ag 4d (4d/ + 4d,® - ,?; 4dx, + 4dy; + 4dyy) orbitals and O 2p (2px + 2py +
2p;) orbitals. However, the conduction band composition is predominantly constituted by
hybridization between Mo 4d and O 2p orbitals.

Furthermore, electrochemical water splitting[2] and CO reduction[3] were investigated.
Antibacterial activity of B-Ag2MoQO4 against Escherichia coli as a model Gram-negative bacteria
was demonstrated. Finally, photocatalytic property of synthesized sample demonstrated good
catalytic performance for degradation of methylene blue under UV-light.

[1]Giannozzi, P.; Baroni, S.; Bonini, N.;et al. J. Phys. Condens. Matter. 2009, 21,1-20.
[2] Zou, Z. G.; Ye, J. H.; Sayama, K.; Arakawa, H. Nature. 2001, 414, 625-627.

[3]Qiao, J.; Liu, Y.; Hong, F.; Zhang. J. Chem. Soc. Rev. 2014, 43, 631-675.
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Study of structural and catalytic properties of Cu catalyst prepared from
inorganic complex precursor for Fischer-Tropsch synthesis
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Abstract

In recent years, the Fischer—Tropsch synthesis (FTS) has received considerable attention from
academic institutions and governments alike, due to environmental contamination, rapidly rising
price of crude oil and subtractive oil reserves [1-3]. The FTS is a viable route for the production
of clean fuels from biomass-derived syngas, natural gas, or coal. In this process, highly important
factor is a catalyst, which is selected based on the key role in product distribution. The silica
supported Cu catalyst synthesized by thermal decomposition of inorganic precursor was
evaluated for Fischer—Tropsch synthesis (FTS); the structural properties and performance of the
catalyst was compared to those of samples constructed via impregnation method. The results
revealed that the synthesized catalyst have higher catalytic activity comparison to it prepared via
the conventional impregnation method. Activity of the catalyst in FTS was investigated at 280-
400 °C with H2/CO ratio of 2 and specified that the fabricated catalysts are more active than
impregnation reference sample.

Keywords: Inorganic precursor, Impregnation, Fischer-Tropsch synthesis, Synthesis route.
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Antioxidant activity, p-LG and HSA interactions of a novel
tetradentate Schiff base Pd(Il) complex
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The drug-protein interaction also has a prevailing contribution to drug temperament and
effectiveness as the bound fraction of drug is a depository while the free fraction of drug
exhibits pharmacological properties. therefore, It is essential to investigate the interactions
between drugs and a carrier protein in order to specify the pharmacology and
pharmacodynamics of drugs (1, 2). Pd(11) Schiff base complex by 3,4-diaminobenzophenone
and diacetyl monoxime was synthesized. This complex was characterized by FT-IR, *H NMR,
UV-Vis spectroscopies and molar conductance. This complex was studied for in vitro
antioxidant activity as radical scavengers. Antioxidant activity of Pd complex was obtained
ICso = 55 mg L. Protein interaction (Human serum albumin, HSA, and B-lactoglobulin, f-LG)
were done. Our results show that this complex quenched the fluorescence of both protein by
static mechanism and Pd complex with HSA showed a stronger binding ability than that of -
LG. Thermodynamic studies showed that Hydrogen bonds and Van der Waals forces in both
examined systems were the main stabilizing forces in the development of drug-protein
complex.
ss
.Key words: Antioxidant, B-LG; HSA.
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Preparation and Characterization of New Carboxamide Ligand and its
Metal Complexes
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The design of new peptide ligands containing the carboxamide [-C(O)NH-] group has been
continued in recent years and chemists have paid special attention to synthesis of
carboxamide complexes of biological importance and production of therapeutic drugs [1].
The deprotonated amid is a strong c-donor capable of stabilizing early as well as late metal
ions in high oxidation states [2]. Green chemistry searches for alternative, environmentally
friendly reaction media and strives to increase the reaction rate and efficiency. One of the key
is the replacement of hazardous solvents with lonic liquids [3].

As part of our aim in the transition metal chemistry of dianionic ligands, we describe the
synthesis and spectroscopic characterization a new ligand [H,cbgb = N,N’- bis(quinoline- 2—
carboxamido) -4- chlorobenzene], [M"cbhgb] compounds, M" = Ni, Co, Cu and a group of
diaxially ligated complexes with chgb® as equatorial ligand [Co"'(cbgb)(L),]X, L = CN", N3’
,piperidine, morpholine, benzylamine, aniline, pyridine and X= ClO, and (n-Bu);N" .
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trans-[Co'"'(cbgb)(L),]X

[1] A. Amiri, M. Amirnasr, S. Meghdadi, K. Mereiter, V. Ghodsi, A. Gholami, Inorganic Chimica Acta. 362
(2009) 3934.

[2] S. Meghdadi, K. Mereiter, A. Amiri, N. S. Mohammadi, F. Zamani, M. Amirnasr, Polyhedron. 29 (2010)
2225.

[3] S. Meghdadi, M. Amirnasr, V. Langer, A. Zamanpour, Can. J. Chem. 84 (2006) 971.
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Quantum chemical study of some candidate for molecular photo switches

Iran Sheikhshoaie*, Armin Eslami Shoabjereh, Amirreza Vaziri

Shahid Bahonar University of Kerman, P.O. Box: 76177, Kerman, Iran
shoaie@uk.ac.ir

In general, a molecule that can be reversibly shifted between two or more stable states named
molecular switching compound. The molecules may be shifted between the states in response
to environmental stimuli, such as changes in pH, light, temperature, an electrical current,
microenvironment, or in the presence of a compound. The oldest forms of synthetic molecular
switches are pH indicators, which display distinct colors as a function of pH. Currently
synthetic molecular switches are of interest in the field of nanotechnology for application in
molecular computers. Molecular switches are also important to in biology because many
biological functions are based on it. They are also one of the simplest examples of machines.
Up to now, almost all of the organic molecules investigated for the second-order nonlinear
optical materials contain electron-donating and withdrawing groups being linking through an
intervening n-backbone has been calculated by the Restricted Density Functional Theory
(DFT) methods with the basis set B3LYP/6-311G**[1-2]. The major purpose of this work is to
calculate the molecular geometry of above compound and to theoretically study structural and
electrical properties. Geometry optimization and calculation of the structural and electronic
properties of (E)-N-(2-methyl-5-nitrobenzylidene)-3-chloropropan-1-amine compound have
been carried out at DFT/B3LYP level of theory with 6-31G** basis set using Gaussian 03
program package [3]. All geometry parameters like bond lengths, bond angles, dipolmoment,
energy of HOMO and LUMO levels, gap between the HOMO and LUMO levels, heat of
formation and hyperpolarazibilty data were obtained.

References:
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Synthesis, characterization and study of the relationship between the
electronic property and corrosion inhibition activities of some compounds
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Quantum chemical calculations could provide valuable information about molecular
properties such as geometry, stability, atomic charge distribution, determination of active
sites of compounds and etc. In this study we were reported some theoretical data for three
derivatives of 1H-indole-3-carboxaldehyde with Glycine, Alanine and Valine amino acids
Figure 1. All of the calculations were performed using the hybrid density functional theory
(DFT) method B3LYP, as implemented in Gaussian 03, and geometries were optimized at
the B3LYP/6-31G(d,p) level. Single-point calculations at the B3LYP/6-311+G (2d,2p) level
were performed on the optimized geometries to obtain more accurate energies[1,2]. Our
calculations shows the coordination sites of these compounds are N(1), N(2) and O (3) atoms
and R group has a major role on the charge density of these sits and molecular orbital levels
of all compounds. We have reported herein a lot of correlations between the electronic
property and the ion selectivity of these compounds.

RZH, CH3, CH(CH3)2
Fig. 1. The structure of 1H-indole-3-carboxaldehyde derivatives
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Synthesis of binary nanoparticle of Ni-Zn from their inorganic complex as
precursor and studies of its catalytic properties in the preparation of
tetrahydrobenzo [b] pyran
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Abstract

Multi nuclear transition metal complexes have become a central theme of current research
because of their potential properties. Synthesis and characterization of polynuclear iron, cobalt,

nickel, copper and zinc complexes are reported by many researchers. [1-2]

In this report, first we synthesized a new precursor binuclear complex of Zn and Ni of formula
[[Ni  (phen)(L)(H20)(u-SCN)Zn(phen)(L")(OH2)](1) that phen=1-10 phenanthroline,
L=Maleate, L'= 2-aminobenzoate and then we report facile synthesis of two-phase nanoparticle
under thermal decomposition. This complex(1) has been characterized using FT-IR, UV-Vis,
Conductivity and Cyclic voltammetry (CV) techniques. Characterization of nano compound
from complex (1) was carried out by scanning electron microscopy (SEM), X-ray powder
diffraction (XRD) and Fourier transform infrared (FT-IR) spectroscopy. The X-ray diffraction
pattern at room temperature revealed, highly pure system Ni-Zn-O with monoclinic structure.
Finally nanoparticle has been used as a catalyst in the preparation of tetrahydrobenzo [b] pyran.
The FT-IR results showed that the ligands coordinate to metal center as a bidentate ligands by

nitrogen and oxygen atoms.

Key words: binuclear complex, Cyclic voltammetry, scanning electron microscopy
[1] S. Pal, A.K. Barik, S. Gupta, et al. Polyhedron 27 (2008) 357-365.

[2] N. Karabocek, S. Karabocek, F. Kormali, Turk. J. Chem. 31 (2007) 271-277.
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Synthesis of Bis(N,N" -di(5 -bromosalicylidene)-4,5-dimethyl -1,2 -
phenylenediaminato) Zirconium(l'V) Complexe And Study of Antibacterial
Activity

Atefeh Sahraei*!, Yeganeh Naserzadeh?

1Zahedan University of Medical Sciences, Zahedan, Iran
’Department of Chemistry, Faculty of Science, Ferdowsi University of Mashhad, Mashhad, Iran
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Schiff bases and their complexes are flexible compounds synthesized from the condensation
of an amino compound with carbonyl compounds and extensively used for a broad range of
biological activities including antibacterial, antifungal, antiviral, antimalarial, ant
proliferative, anti-inflammatory, anticancer, anti-HIV properties [1]. The biological activity
is usually increased by complexation therefore to understand the properties of both ligand and
metal can lead to the synthesis of highly active compounds [2].

In this study the title complex zirconium (1V) has been successfully prepared by heating a 1:2
mole ratio of [Zr(acac)s] and the free ligand in absolute in methanol. It is mononuclear and
eight-coordinate in the solid state. The new complexe have been characterized using FT-IR,
'H NMR, *C{*H} NMR spectroscopic techniques and elemental analyses (CHN).

Then, the synthesized Schiff base complexe and free ligand were screened for their biological
activity against bacterial species, A Gram-positive bacteria (Staphylococcus aureus) and a
Gram-negative bacteria (Escherichia coli) by the disk diffusion method. The antibacterial
tests used 64 ug/mL concentrations of the test compounds dissolved in DMSO. Bacteria
culture Petri dishes treated with the test compounds were incubated for 24 h at 37° C. The
antibacterial activity were determined by evaluating the inhibition zone (mm), MIC and
MBC. MIC is the lowest concentration of an antimicrobial compound that inhibits the
noticeable growth of microorganisms at 37° C after overnight incubation. The MIC of the test
compounds were assayed against bacterial strains through a broth dilution method, using test
compound concentrations from 0.128 to 0.0005 mg/ml in DMSO. The in vitro biological
screening experiments showed higher activities for the complexe compared to the free Schiff
base.

[1] Mahind, L. H.; Waghmode, S. A.; Nawale, A.; Mane, V. B.; Dagade, S. P,. J. of Pharm. Biol. Sci. 5 (2013)
102.
[2] A. Sahraei, H. Kargar, M. Hakimi, M. N. Tahir, Journal of Molecular Structure 1149 (2017) 576-584.
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A Cobalt-Zinc heterometallic coordination polymer
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The connection of metal-organic coordination polymers based on transition metals and
multifunctional bridging ligands has proven to be a promising field due to their intriguing
topologies and potential functions in material chemistry [1,2]. Over the past decade, different
classes of coordination polymers have been success fully designed and synthesized. Recently,
bridging ligands containing N- or/and O-donor s, for example, polycarboxylate aromatic anions
including benzene-1, 2-dicarboxylate, benzene-1,3-di carboxylate, benzene-1, 4-dicarboxylate,
benzene-1,2,3-tri carboxylate, benzene-1, 2,4-tri carboxylate, benzene-1,3,5-tricarboxylate have
been widely used for the syntheses of coordination polymers. In this research, A new metal-organic
framework formulated as [Coo.s7Znos3(btc)(H20)e] (1) was prepared and characterized by
elemental analysis, and FT-IR spectroscopy. The single crystal analysis was used for determination
of its structure. The structure was solved by direct methods with the Superflip program and refined
by full-matrix least squares on F? using the program Jana 2006. All hydrogen atoms were
discernible in difference Fourier maps and could be refined to reasonable geometry. The complex
(1) is crystallized in the monoclinic crystal system with 12 space group. Crystal data for complex
(1): a=6.4930 (1), b= 12.9426 (4), c= 16.1435 (5) [A], B = 89.951(2)[°], Z=6.

References
[1] E. Angelescu, O.D. Pavel, R. Ionescu, R. Birjeg, M. Badea, R. Z avoianu, J. Mol. Catal. A
Chem. 352 (2012) 21-30.

[2] Z. Ma, B. Moulton, Coord. Chem. Rev. 255 (2011) 1623-16 41.
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Synthesis and characterization of nanocomplex (maleic). Zn(p-
isophetalic)Ce(maleic):

Azam Tanhaei, Hamideh Saravani

Department of Chemistry, University of Sistan and Baluchestan, P.O. Box 98135-674, Zahedan, Iran
saravani@chem.usb.ac.ir

In the present research study, the reaction between 1 mmol cerium (I11) nitrate with 4 mmol maleic acid,
1 mmol zinc nitrate salt and 1 mmol isophthaltic acid. The reaction was carried out during 48 hours of
reflux at 50° C temperature. The same reaction also was conducted in the ultrasonic environment for
comparison purposes (complex 2). The resulting product was identified and studied using UV-Vis and
FT-IR methods. Infrared analysis of the intended complex in the carbonyl (C = O) of Maleic acid with
a sharp peak was seen in the 1691 cm™ area. A band was also seen in the 1601 cm™ area that corresponds
to the C = C bonds of the loop. Also, 1596 cm™ and 1419 cm regions belonged to the loop. Figure 1
shows the sharp peak in 729 and 621 cm™ regions, which belonged to metal oxides. Electronic spectrum
(UV-Vis) complex was recorded at room temperature. In the ultraviolet region, the absorption bands
appeared in 215, 224, 287 and 249 nm belonged to the transitions between n — n* ligand and the
intended n — =* ligand. Also, there was no d — d transition in the vis region due to the spin
arrangement. Further, the results of UV-Vis and FT-IR were consistent with the results recorded using
the ultrasonic method. The morphology of complexes synthesized by sonochemistry characterized by
scanning electron microscopy (SEM). Images show that, the particles size of complex was prepared by
sonochemical method about 80 nm.

s
25 KV 5.00 KX KYKY-EM3900M SN:6169

Figurel. SEM of nanocomplex

1. Allan, J. R., Baillie, G. M., Bonner, J. G., Gerrard, D. L., Hoey, S. Thermochimica Acta, Vol. 143,
pp. 283-288, 1989.

2. Rivas, B. L., Seguel, G. V., Polyhedron, Vol. 18, pp. 2511-2518, 1999.
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Synthesis and characterization of nanoparticle (CeCuQ3) using precursor
{ [Ce (2amb)2(H20)(u-iso phtal)Cu (2- amb)»(H20) }
Azam Tanhaei, Hamideh Saravani

Department of Chemistry, University of Sistan and Baluchestan, P.O. Box 98135-674, Zahedan, Iran

saravani@chem.usb.ac.ir

In this investigation, we report facile synthesis of transition metal oxide (CeCuQgz) as
nanoparticles. The process contained two steps: first preparation of complex {[Ce (2amb).(H20)(u-
iso phtal)Cu (2-amb)2(H.0) }(1) where 2-Amino=2-Amino banzuic asid and Isophtal= Isophtalic
acid. Then the precursors were calcination. In first step, complex (1) synthesized using a mix of
ethanolic solution of Ce(NOs)z(1mmol), and 2-Amino (4mmol) and CuClz(Immol) , iso phtal(1
mmol). Then desired product was collected by suction filtration and characterized using Fourier
transform infrared (FT-IR), Ultra Violet-Visible (UV-vis) spectroscopy and cyclic voltammetry
(CV) method for electrochemical studies. The next step to prepare nanoparticles, amount of
compound (1) was placed in a furnace with a temperature of 800. After calcination of title
compound, this sample studied using XRD (X-ray Diffraction) and SEM (Scanning Electron
Microscopy) techniques. Particle size for several diffraction and average crystallite size were
measured from the XRD data based on Debye- Scherrer¥sequation. The X-ray diffraction patterns
at room temperature revealed that, highly pure and crystallized Ce-Cu nanoparticles as CeCuO3
formula with Hexagonal phases in 800°C, with an average particle size of about less than 100nm
for both nano-oxide. SEM figure show that the particles have same morphology with a uniform
porous surface [1].

Counts

150

100 ~

T L L

Figurel.XRD of nanoparticle CeCuOs

1-Zhou, M., Song, L., Niu, F., Shu, K., Chai, W., , Vol. 69, pp. 463-466, 2013.

2-Crutchley, R. J., Hynes, R., Gabe, E. J., Vol. 29, pp. 4921-4928, 1990.
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The effects of solvent and ultrasonic irradiation in synthesis of

novel supramolecular compound

Bagher souri?, Soheila abbasi?, Alireza Rezvani#*

aDepartment of chemistry, University of Sistan and Baluchestan,P. O. Box 98135-674, Zahedan, Iran
*Ali@hamoon.usb.ac.ir

coordination compounds are very interesting because of their interesting properties such as:
sensing, catalysis, separation, gas storage, lasers, transistors [1-3]. One cadmium(ll) zero-
dimensional supra molecule compound [Cd(L)2(l)2] (1), {L= 2-picolyl amin} has been
synthesized by branch tube and sonochemical irradiation methods. In order to study the effects of
solvent and time of reaction on the formation of [Cd(L)2(1)2] (1) supra molecule compound, some
experiments were designed and four samples of 1 were synthesized by sonochemical process. Less
time of reaction resulted in the formation of smaller particles with mix morphologies. These micro
and nano crystals were characterized by IR spectroscopy, X-ray powder diffraction (XRD) and
Scanning Electron Microscopy (SEM).

Keywords: Morphology, Sonochemical process., branch tube method.
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Two new VOL (acac) and ZnL(OAC) Schiff base complexes containing
ionic Schiff base ligand: synthesis and characterization

Bita Afshar, Gholamhossein Grivani*
School of Chemistry, Damghan University, Damghan, 36715-364, Iran
grivani@du.ac.ir

Azomethine compounds (mostly known as Schiff bases chelating ligands) played central
role in metal coordination chemistry [1]. They bind to almost all of the metal ions to give
complexes with suitable properties for theoretical studies and/or practical applications [2].
Moreover, water-soluble ligands and their metal complexes containing ionic fragment can be
important because of their potential applications in biology. The synthesis of these kinds of
complexes are very rare in literature. Thus in this study we report the synthesis and
characterization of two new ionic metal complexes of VO?* and Zn?* containing the Schiff base
ligand of 5-methyl 1-methy benzimidazolium salicylimine ethylene N, N- dimethyl amine-
chloride. By reaction of the N-methyl benzimidazole and chloromethyl silicylaldehyde and
next by KPFs, the benzimidazolium methyl silicylaldehyde hexafluorophosphate was
synthesized. It was reacted by N, N-dimethyl ethylene diamine to synthesis of three dentate
Schiff base ligand (L). The reaction of L with VO(acac). and ZnCl; resulted to synthesis of the
VOL(acac) and ZnL(OAC). The Schiff base ligand and related complexes were characterized
via different analytical and spectral methods (CHN, FT-IR, UV-vis, *H-NMR and 3*C-NMR).

/\ Zn(0AC),
—=N N
\ e, CH;OH/ reflax
CHy
OH
© —
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\CH3 CH;O0H/ reflax

[1] M. Rajasekar, S. Sreedaran, R. Prabu, V. Narayanan, R. Jegadeesh, N. Raaman, A.K. Rahiman, J Coord
Chem 63 (2010) 136.

[2] M.S. Karthikeyan, D.J. Parsad, B. Poojary, K.S. Bhat, B.S. Holla, N.S. Kumari, Bioorg Med Chem 14
(2006) 7482.
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Formaldehyde adsorption on Ni doped single-walled carbon nanotube; a
DFT study

Elaheh Avyoubi , Mehdi Yoosefian

Department of Nanotechnology, Graduate University of Advanced Technology, Kerman, P.O. Box
7631818356, Kerman, Iran

elaheayoobi@yahoo.com

The structural and electronic properties of Ni doped single-walled carbon nanotubes indicate
benefits as new composites that qualify a wide variety of applications as nanostorage devices,
nanosensors and nanoplatform in biosensors. Formaldehyde (FO) is the most toxic gas which
is being considered as a serious interior pollutant. It wildly employs in decorative materials
and some productive while causes respiratory irritation, watery eyes, pulmonary edema,
dermatitis and asthma [1]. Due to weak van der Waals interaction of gases with CNT, they
are not able to detect a large variety of molecules, such as poisonous gases (e.g. CO), Hy,
H,0O molecules and biomolecules [2]. In this work, within density functional theory (DFT)
framework, adsorption of formaldehyde by Ni-loaded on SWCNT surface is studied as a
novel chemical sensor for detecting the FO gas. The adsorption processes of the FO molecule
on pristine and Ni loaded single-walled nanotube are investigated by using density functional
theory (DFT), implementing the Gaussian 09 software. It was found that the FO molecule
was interacted with the Ni/SWCNT, and as shown in Figl the most stable adsorption
configuration was that in which the O atom would prefer to be attached to the Ni atom of
Ni/SWCNT with electronic charge transfer from FO to the nanotube. The adsorption energy
for the most stable configuration of adsorbed FO on Ni/SWCNT was -1.45 eV. Moreover, the
strong binding energies and short binding distances were consistent with the larger charge
transfer between the FO molecule and the Ni/SWCNT system. This phenomenon
dramatically would increase the electrical conductivity of the nanotube which suggests the
potential sensor of NI/SWCNT for the FO gaseous molecule detection.

]

od. °3

PP IP 2P, *

Figure 1. Optimized structures of a FO molecule adsorbed on the Ni/SWCNT: the FO-Ni/SWCNT systems labeled by panels
I and II with the O-Ni/SWCNT and P-Ni/SWCNT position, respectively.

[1]J. H. Arts, M. A. Rennen, C. de Heer, Regulatory Toxicology and Pharmacology, 44 (2006) 144.
[2] J. Kong, M.G. Chapline, H. Dai, Advanced Materials, 13(2001) 1384-1386.
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Magnetic sodium alginate: An efficient Nanocatalyst for the one-pot
synthesis of substituted imidazoles and benzimidazoles

Mohammad Dekamin*, Elham Arefi and Amene Yaghoubi

Department of Chemistry, University of Iran University of Science & Technology, Tehran, Iran
mdekamin @ iust.ac.ir

Magnetic sodium alginate was shown to be a highly active and efficient recyclable catalyst for
three-component synthesis of imidazole derivatives from benzoin, different aldehydes and
ammonium acetate under mild reaction conditions in short reaction times and good to excellent
yields in EtOH. Also, benzimidazole derivatives were efficiently prepared from o-
phenylenediamine and different aldehydes in the presence of magnetic sodium alginate .
Moreover, the catalyst was also recovered and reused at least four times without significant
decrease in its reactivity. The magnetic sodium alginate catalyst was characterizred by fourier
transformer infrared (FTIR) spectroscopy, powder X-ray diffraction (XRD) and nitrogen
adsorption—desorption isotherms (NADI) techniques as well as scanning electron microscopy
(SEM) and transmission electron microscopy (TEM). Compared to the classical
methodologies, this method illustrated the advantages including low loading of the catalyst,
short reaction times, high to excellent yields, easy separation and purification of the products,
and reusability of the catalyst.

Imidazole and benzimidazole molecules are important substructures in a number of molecules
which exhibit an array of biologic and pharmacological activities. The imidazole ring system
is an important constituent of numerous natural products and medicinally important
compounds, such as Cimetidin, which acts as antiulcerative agent. Omeprazole a proton pump
inhibitor, and the benzodiazepine antagonist flumazeni. A platelet coagulation drug in animal
and human beings, trifenagre, is a 2, 4, 5 trisubstituted aryl-1H-imidazole derivative.

Magnetic sodium alginate catalyzed one-pot three-componet synthesis of imidazoles from benzoin, different aldehydes with
NH4OAc under Optimized conditions

1 D. Kumar, D. N. Kommi, N. Bollineni, A. R. Patel and A. K. Chakraborti, Green Chem., 14,(2012) ,
2038.

2 K. Nakajima, I. Tomita, M. Hara, S. Hayashi, K. Domen and J. N. Kondo, Adv. Mater. 17,(2005), 1839-
1842.
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Structural Characterization of LaMnO;.s Nano-Perovskite

Elham Ghiasi, Azim Malekzadeh*

School of Chemistry, Damghan University, 36716-41167, Damghan, Iran

malekzadeh@du.ac.ir

Nanosized LaMnOQg3.s with particles size ~ 20 nm has been synthesized via citrate method [1].
The sample was characterized by XRD, BET, SEM and TEM analysis. The structural
characterization of LaMnO;,s by X-ray diffraction, Xpert package and Fullprof program
provides evidence for a rhombohedral structure with 4% excess oxygen. The main defect
type, especially known for LaMnOs, is based on cation vacancies defined by an oxygen
excess. A high concentration of cation vacancies leads to a small anion conductivity [2]. The
nonstoichiometry can increase the catalytic activity, but only in structures where Mn is
defective. The unit cell parameters decrease with increasing of Mn** content. This effect can
be correlated with an ionic radius smaller of Mn** (0.54 A) into radius Mn** (0.64 A) in the
structure (Table 1). The cation vacancy improves the stability of LaMnO3 1, because the B-

site ion is oxidated from unstable Mn®* (t§ge§) to the more stable Mn** (t23g). It has been

possible to evidence that LaMnOs1, shows great catalytic activity, because of its small
particle size, high surface area and also because its defect structure, are favourable for

development of active sites [3].

Table 1. Rietveld refinement results and surface area of the LaMnO3;, sample

Space group R-3c
a(A) 5.481
b(A) 5.481
c(A) 13.293

V(A?) 345.01
Sger (MP/Q) 14.45

[1] E. Ghiasi, A. Malekzadeh, and M. Ghiasi, J. Rare Earths, 31 (2013) 997.
[2] H.U. Anderson, Solid State lonics, 52 ( 1992) 33.

[3] R. Spinicci, A. Delmastro, S. Ronchetti, and A. Tofanari, Mater. Chem. Phys., 78 (2003) 393.
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Synthesis, characterization, antimicrobial and theoretical investigation of
some new zinc halide complexes

E. Moradi Motlagh', A. Zamanpourl*, S. Joohari**, M.Montazerozohori’

'Department of Chemistry, Firoozabad Branch, Islamic Azad University, P.O.Box 74715-117,
Firoozabad, Iran

’Department of Chemistry, Yasooj Branch, Isamic Azad University, P.O.Box 75914-93686, Yasooj, Iran
Department of Chemistry, Yasooj University, Yasooj, Iran

emm.shirazi@gmail.com

Schiff base ligands are nitrogen analogue of aldehydes or ketones in which the carbonyl
groups (C=0) have been replaced by an imine or azomethine groups. Schiff base compounds
are widely used as pigments and dyes, catalysts, intermediates in organic synthesis and as
polymer stabilizers .Schiff base compounds have also been shown to exhibit a broad range of
biological activities including antifungal, antibacterial, antimalarial, anti-proliferative, anti-
inflammatory, antiviral, and antipyretic properties. The imine group present in Schiff base
compounds has critical role in their biological activities [1-3]. In this work we report
synthesis and characterization of some new zinc halide complexes formulated as ZnLX, (X=
CI', Br, I' and L= Schiff base ligand). The Schiff base ligand was prepared by a
condensation of chlorobenzaldehyde and 2-aminoethylethylenedianie in 2:1 molar ration in
ethanol for 3h at room temperature. The zinc complexes were synthesized by direct reaction
of the ligand and zinc salt in 1:1 molar ratio in ethanol. Furthermore the ligand and its
complexes have been screened for their antibacterial and antifungal activities and the data
reveal that the complexes have higher activity than the free ligand. Finally, optimized

structures, molecular parameters and vibrational frequencies were calculated at the
B3LYP/LANL2DZ level of theory.
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Figure 1- The FT/IR of ligand
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Silver nanoparticles synthesized using dried and aqueous Teucrium polium
extract

Elham Roudbari’, Seyed Jamilaldin Fatemi

Department of Chemistry, Shahid Bahonar University of Kerman, P.O. Box 76169133, Kerman, Iran
elhamroudbari@yahoo.com

Today, silver is produced in the form of particles smaller than 100 nm, called silver Nano
particles or Nano silver. These particles exhibit unusual physicochemical property and
biological activities. Through extensive research activities, the use of Nano silver, especially
in the health field, has expanded vastly [1]. Silver is extensively used in Nano systems and
employed in various biomedical purposes. Silver nanoparticles have excellent medical and
nonmedical properties and applications when compared with other metal nanoparticles. The
green approach of nanoparticles synthesis possesses reduced or no toxicity and number of
plants and herbal extracts has been reported to be involved in such synthesis. Plant extracts
contain number of secondary metabolite which plays a critical role during the nanoparticle
synthesis by acting as reducing or capping agents. Studies have shown that silver nanoparticles
are highly stable and toxic to bacteria, fungus, and viruses [2].

The shapes of nanoparticles depend on their interaction with stabilizers and the inductors
around them and also their preparation method. It is also known that reaction rate is influenced
by the shape of synthesized silver nanoparticles [1]. In this study we prepared the aqueous
extract of Teucrium polium flowers in two physical states: liquid extract and (freeze) dried
extract, in the next step, after green synthesizing silver Nano particles using both types of
extracts, we compared the size and the shape of both produced silver nanoparticles. SEM
figures are taken below:

e
26 KV 40.0 KX 1um KYKY-EM3200 SN:0698 26 KV 40.0 KX 1um KYKY-EM3200  SN:0698

Fig. 1. SEM picture of silver Fig. 2. SEM picture of silver
nanoparticles synthesized by liquid nanoparticles synthesized by freeze
extract of T. Polium dried extract of T. Polium

[1] B. Khodashenas, H. R. Ghorbani, Arabian Journal of Chemistry, (2015)1-16.
[2] M. Yasir, J. Singh, et al. Coord. Pharmacogn. mag. 13 (2018) s840-s844.
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Preparation and identification of Lanthanum oxide and its application as
catalyst

Elnaz Naderi, Niloufar Akbarzadeh- T*
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Application of nanoparticles are used in many different fields, such as transportation,
cosmetics, pharmaceuticals, airplanes. Many nano-particles of lanthanum, such as LaF3, La
(CO3)3, and La»03, have been synthesized [1]. Lanthanum compounds are widely used in
carbon bulbs and projectors. Lanthanum oxide using to make optical fiber and various alloy.
Catalyst is a substance that increases speed of a chemical reaction. The goal of chemists is to
produce high-activity catalytic activity, complete selectivity. The heterocyclic compounds are
a major contributor to the major pharmaceutical, veterinary, and chemical compounds [2].
Heterocyclic compounds are found in many fossil fuels, which has been a source of concern
for environmental pollution. In this project first we synthesized La,Os nano-particles and
characterized using FT-IR, XRD, SEM and VSM techniques. Then nano-particle applied as
catalyst for synthesize of Quinoxalin.
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Hysteresis curve of lanthanum oxide nanoparticles

[1] H, Saravani, M, Khaje-Ali. oriental gournal of chemistry.32. (2016) 491.

[2] X, Zhong Zhang. J, Xian Wang. Y, Junsun. H, Wenzhan. Chinese chemical letters, 21. (2010)395.
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Preparation and identification of nanoparticles of lanthanum oxide and its
application as antibacterial

ElnazNaderi, Niloufar Akbarzadeh- T*
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Preparation of nanoparticles is by chemical means different processes, such as: Chemical vapor
deposition, Coexistence, Sonochemistry, Sol-gel, Hydrothermal. An important advantage of
these methods is the possibility of achieving a high degree of chemical homogeneity [1]. From
the past, nanoparticles have been discussed in two sections, metallic and non-metallic. Bacteria
are a group of microscopic organisms that surround a fairly thick outer covering. They have
simple structures and belong to prokaryotic cells. Metal oxide nanoparticles exhibit different
antibacterial properties based on surface to volume ratio. Gram-positive bacteria exhibit more
resistance than gram-negative bacteria against metal nanoparticles, which can be related to the
structure of the cell wall. Staphylococcus aureus is one of the most important pathogenic
bacteria in hospital infections. Staphylococcus aureus is a major pathogen for humans and is
responsible for food poisoning and non-intestinal infections such as skin infection, ulcers, and
abdominal abscesses [2]. Escherichia coli has a fecal origin due to its digestive tract and can
be easily spread through humans and animals. In this study, we prepared La>Oz nhanoparticle.
This compound has been charaterized using FT-IR, XRD, SEM and VSM techniques. The
antibacterial properties of the this compound have also been investigated.

[1] Wu, Y.; Yang, P.Chem. Mater.12.(2000) 605.
[2] M. Khorasani-Motlagh, M. Noroozifar, A.J, Ahanin-Jan,.Chem. Soc. 9. (2012) 833.
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Novel barium coordination polymer based on 1,3,5-
benzenetricarboxylic acid ligand
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Department of Chemistry, University of Sistan and Baluchestan, P. O. Box 98135-674, Zahedan, Iran

*E-mail address: Ali@hamoon.usb.ac.ir
Abstract

The design and synthesis of metal-organic frameworks (MOFs) are of great interest not only for
their potential applications in sorption, photochemical areas, magnetism and catalysis but also for
their intriguing variety of architectures and fascinating new topologies [1,2]. So far, a large number
of mixed-ligand MOFs with 1D, 2D, and 3D structures have been rationally designed and
physically characterized [3]. In this paper, a new Ba(ll) 3D metal-organic framework namely
[Bas(H2btc)s(H20)11]. 3H20 (1) has been synthesized with reaction between barium nitrate and
1,3,5-benzenetricarboxylic acid. The complex has been characterized by IR spectroscopy and X-
ray diffraction. The complex (1) is crystallized in the orthorhombi c crystal system with P23 2;
21 space group. Crystal data for complex (1): a= 13.4436(4), b= 21.8558(6), c= 22.3824(7), a =
B =y =90[°], Z=4.

Keywords: Coordination polymer, Crystal structure, Metal-Organic framework, Barium complex,
1,3,5-benzenetricarboxylic acid
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Preparation and characterization of Cu*>-BTC MOF as an Electrodic
Material for supercapacitors
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Electrochemical capacitors store electrical energy either in the electrochemical double layer
(EDL) formed by the electrolyte ions on the surface of the electrode, or faradaically by redox
reactions involving the surface regions of electrode materials [1]. The important distinction
between the two charge-storing mechanisms is that in the former no electrons are passed
between the solution and the electrode, whereas the latter involves interfacial electron
transfer between the solution and the electrode, giving rise to pseudocapacitance.

One class of materials that far surpasses even the porosity of activated carbons is metal—
organic frameworks (MOFs) [2]. In this study, we prepared Cu*>-BTC MOF in aqueous
solution. The crystal structure of prepared material and MOF formation were certified by
XRD and FT-IR. The capacitive behavior of prepared Cu*>-BTC MOF was investigated
using cyclic voltammetry, charge-discharge curves and electrochemical impedance
spectroscopy in aqueous solution of 1.0 M NaxSOs. Finally, to enhance its electrical
conductivity, some nanocomposites containing prepared MOF and different amounts of
graphene oxide were prepared and their electrochemical capacitances were investigated and
compared to pristine MOF.

[1] B. E. Conway, Electrochemical Supercapacitors, Kluwer Academic/Plenum, New York, 1999.
[2] H. Furukawa, K. E. Cordova, M. O’Keeffe, O. M. Yaghi, Science 341 (2013) 1230444.

[3] D. Sheberla, J. C. Bachman, J. S. Elias, C. Sun, Y. Shao-Horn, M. Dinca, Nature Mater., 16 (2017) 220-225.
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The Levothyroxine Effects On The Catalytic Activity And Structural
Stability Of Bovine Liver Catalase

Esmael Sanchooli*, Somaye Shahraki
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Levothyroxine (LEV, Fig. 1), is a manufactured form of the thyroid hormone, thyroxine.
It is used to treat hypothyroidism, a condition where the thyroid gland does not produce
enough thyroid hormone [1, 2]. To explore the possible side effects of LEV on the
antioxidant defense system of the liver, we analyzed the conformational and functional
changes of bovine liver catalase (BLC) in the presence of LEV, using different spectroscopic
and molecular docking techniques. Fluorescence studies revealed that LEV quenches intrinsic
emission of BLC via static quenching process. Thermodynamic data suggested that
hydrophobic interactions play a major role in the binding reaction of LEV on BLC. Structural
studies indicated that the binding LEV to the enzyme is responsible for the changes of the
percentage of secondary structures’ elements especially a-helix. Despite remarkable
structural changes of BLC due to hydrophobic interactions with ligands, its function was not
influenced considerably. The molecular docking results are in well agreement with the
experimental data confirming that there exists one binding site for LEV on BLC at the
distance of Forster theory.
Keywords: Catalase, Enzymatic activity, Fuorescence, Molecular docking

HO

Levothyroxine

Fig. 1 Molecular structure of levothyroxine.
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Heavy Metal Adsorption by a Novel Chitosan-Schiff Base Nanocomposites
Kinetics and Isotherms

Esmael Sanchooli*, Somaye Shahraki
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Lead is a highly toxic environmental pollutant; thus, there is an urgent need to develop
new materials for its simultaneous detection and removal from water (1-3). In this study 2-
Amino hydroxypyridine derivatives functionalized-chitosan adsorbent was synthesized. The
adsorbent was characterized by fourier transform infrared spectroscopy (FT-IR), scanning
electron microscope (SEM), energy dispersive X-ray spectroscopy (EDX), dynamic light
scattering (DLS), vibrating sample magnetometer (VSM) and X-ray Diffraction (XRD). The
adsorption capability of modified chitosan was investigated by the removal of Pb(ll) from
aqueous solutions. The adsorption and regeneration studies were performed by batch
techniques. The effects of pH, contact time, and initial metal concentration were studied.
Metal uptake by Schiff base-chitosan was 112.34 mg/g for Pb(Il) ion. The kinetics of Pb(lI)
on Schiff base-chitosan complied with the pseudo-second-order model. The equilibrium data
were fitted to Langmuir and Freundlich isotherm models. The mechanism for Ph*? adsorption
onto adsorbent involved the interactions of N, O and also aromatic rings with heavy metal
followed by their adsorption on the MCS-Sch.

Keywords: Schiff base, Modified chitosan, Heavy metal removal, Mechanism,
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The role of substituents on the complexation of thiols with copper ion

Fariba Baluch®, Najmeh Mostafavi, Ali Ebrahimi
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Faribal3719838@gmail.com

Copper complex formation has been monitored along with thiols (RSH) in the non-enzymatic
wine oxidation reactions [1]. The presence of different substituents can be effective in the
stability of Cu?*---RS2 complexes. The effects of some substituents on the binding energy (AE)
of Cu?*---RS2 complexes has been investigated in the present work. All calculations were
carried out at the B3LYP/6-31G(d,p) level of theory and using the Gaussian09 program
package [2]. The trend of —AE values is: OCHs > CHsz > H > Cl > NO,. The Cu®"--- RS2
complexes become more stable in the presence of electron-donating substituents (OCHs and
CHpa), because of increase in the negative charge density on the S atom. A linear relationship
is observed between —AE and the total Hammett constant, ct, (6t = Ometa + cparaand R = 0.98).

) J‘).):J oy @)
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J

Fig. 1. The structure of Cu?*---RS2 complexes. The Y is OCHs, CHs, Cl and NOx.

Table 1. The binding energy (-AE in kcal mol™) and ot values in Cu?*---RS2 complexes

Y AE ot
H 694.60 0.00
Cl 661.99 0.60

NO2 601.65 1.48
CH3 696.73 -0.24
OCH3 699.76 -0.16
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Incorporated palladium nanoparticles on mesoporous zinc ferrite as an effective
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A main challenge in the commercialization of polymeric fuel cell is the improved performance of
anode electrocatalyst. Recently, the porous structure materials have attracted much attention owing to
low density, cheapness, great surface area [1], extra thermal conductivity [2], and easy charge- and mass-
transport [3]. In order to disperse the catalytic noble metals and increasing their electrochemical surface
area, employment of a porous support seems to be a sufficient solution. In the present work, solution
combustion synthesis method (SCS) was utilized to synthesis mesopores zinc ferrite (mZF) powder. In
the SCS, a self-sustained exothermic reaction is occurred among organic fuels (e.g., glycine) and
oxidizers (e.g., metal nitrates). Gaseous products like H.O, CO2 Hz, CO, and N that are produced from
combustion of organic fuels leading to porous structure. As well as, the morphology and structure of
mZF powder were characterized by using scanning electron microscope and X-ray diffractometer. Then,
the palladium nanoparticles (PdNPs) were deposited onto the surface and into pores of mZF as support.
The morphology and status of PANPs-mZF were investigated by field emission scanning electron
microscopy. The electrochemical studies were utilized to determine the characteristics and catalytic

activity of PANPs-mZF towards electrooxidation of ethanol.
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The XRD pattern of as-prepared the synthesized mZF powder.
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Synthesis and characterization of meso-porous NiFe.Os with a novel combustion
method: Application as support for Pd nanocatalyst
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The cost and performance of electrodes are two major parameters in fabricating of polymeric fuel
cells. Hence, the noble metals incorporated on supports are employed as electrocatalyst for liquid fuel
oxidation [1]. Stable structure, high surface area, and good electronic and geometric properties of
support in addition to appropriate interaction of the support and the metal are criteria to choose a
support [2]. In the present study, nickel ferrite (NiFe;O4) powder was fabricated via a novel
combustion method and applied as support for Pd nano catalyst. Scanning electron microscopy and X-
ray diffraction techniques were employed to character morphology and structure of NiFe-O4 powder.
Then, it was focused on the chemical reduction of Pd nanoparticle on NiFe;Os powder. The catalytic
activity of Pd-NiFe.O4 for the electrooxidation of diethylene glycol was investigated in sodium
hydroxide solution by using the electrochemical techniques. The results proved that the association of
Pd nanoparticles with NiFe,O, support was effective to increase the current density and the transferred

charge during the reaction of diethylene glycol electrooxidation.
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Preparation and characterization of Nickel oxide
nanoparticle and its application in removal of food colors

Fariba Mohseni, NiloufarAkbarzadeh- T*
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Preparation of nanoparticles is by chemical means different processes, such as: Chemical
vapor deposition, Coexistence, Sonochemistry, Sol-gel, Hydrothermal.A important advantage
of these methods is the possibility of achieving a high degree of chemical homogeneity [1]. In
this study, nickel oxide nanoparticles was prepared by co-precipitation method and used as
potential adsorbent for the removal of food color from aqueous solution in a laboratory scale.
The sample characterized using Fourier transform infrared spectrophtometry (FT-IR), X-ray
diffraction (XRD), scanning electron microscopy (SEM) and energy dispersive X-ray
spectrometer (EDX).By Fourier transform infrared FTIR has proven bond forming of NiO in
nickel oxide. X-ray diffraction pattern XRD,a sample is single phase and in the cubic
crystalline network.The size of the formed nanoparticles is about 57nm. UV-VIS
spectrophotometry showed that the nickel oxide nanoparticles can be prepared as an efficient
Adsorbent for the removal of Food color Aqueous solution. The highest removal percentage of
food color, was in pH=7and it's concentration was 15 ppm.

The obtained emperimental data in optimum condition was used to model the behavior of
absorption in five isotherm equations such as: Langmuir, Freundlic-Langmuir, Toth. The
adsorption data were fitted well to the Langmuier isotherm. The kinetics of adsorption
interactions were examined with two adsorption mechanisms, pseudo-first-order and pseudo
second-order . The obtained results showed that the adsorption data has the most conformity
with, pseudo-second-order model.

SEM HV: 15.0 kV
SEM MAG: 150 kx | Det: SE | 200 nm
View field: 1.38 ym Date(m/dly): 10/31/17 |
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Preparation and identification of nanoparticles of nickel oxide and
study of the adsorption isotherms of food color by them
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Co-precipitation is one of the methods for the preparation of nanoparticles. This method is very
simple and cost effective.[1] In this study, first nickel oxide nanoparticles were prepared by
co-precipitation then Its ability to absorb edible color in a laboratory scale has been studied.
This compound characterized using FT-IR, X-ray diffraction (XRD), scanning electron
microscopy (SEM) and energy dispersive X-ray spectrometer (EDX). Three types of
adsorption isotherms including Langmuir isoterms, Langmuir-Freundlich, Thawts were
investigated in different concentrations at pH=7. [2]Considering the amount of R obtained for
the Langmuir isotherm, which is equal to 0.980, we conclude that the absorption of food color
on the surface of the adsorbent is monolayer and uniform. The absorption of food color by

nickel oxide nanoparticles is well suited to Langmuir isotherm.
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A Zigzag (8,0) Ni-doped B32N3> Nanotube as a New Catalyst for Generation
of Hydrogen from Methylamine: a DFT Study

Farid Kamali, Gholamreza Ebrahimzadeh Rajaei*

Department of Chemistry, Ardabil branch, Islamic Azad University, Ardabil, Iran
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A zigzag (8,0) boron nitride nanotube (BNNT) with 64 atoms was chosen as the simulated
model. The substitution ten 3d transition metal such as nickel in (8,0) BNNTs was investigated
using density functional theory (DFT). The Ni-doped BNNTs with low dimension and high
surface can be considered as a new catalyst for the generation of hydrogen from methylamine
[1]. In this study, the decomposition of CH3NH2 (MA) on the surface of Ni-doped BNNTSs was
investigated. All the calculations were carried out with the Gaussian 09 program at the
B3LYP/6-31G* level of theory. The adsorption energy (Eaq) of the MA on the surface of Ni-
doped BNNTSs is defined as:

Ead = E (MA-Ni-doped BNNT) — E (MA) — E (Ni-doped BNNT) Q)

The decomposition of adsorbed MA on Ni-doped BNNTs may proceed along two pathways:
CH3NH = CH2NH + H and CH3NH = CH3N + H. However, the calculations shown that the
first pathway is preferable. Intrinsic reaction coordinate (IRC) calculations were performed in
the forward and reverse directions to determine minimum-energy pathways. Natural population
analysis (NPA) and electron density difference maps were obtained at the B3LYP/6-31G* level
of theory [2]. To investigate the changes of electronic structures in the Ni-doped BNNTSs caused
by adsorption of CH3NH, molecule, total density of states (TDOS) and projected density of
states (PDOS) of the pristine Ni-doped BNNT and CH3NH2—Ni-doped BNNT complexes are
calculated. Our results demonstrated that CH3NH: is adsorbed molecularly on the Ni-doped
BNNT surface through its nitrogen lone pair electrons with the suitable adsorption energy. The
adsorption process is an exothermic reaction with a negative AGagg Value.

MA adsorbed on the surface of Ni-doped (8,0) BNNT

[1] Z.Y. Deng, J.M. Zhang, K.W. Xu, Appl Surf Sci, 347 (2015) 485.
[2] M. D. Esréfili, R. Nurazar, J Mol Graph Model, 55 (2015) 41.
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The Role of intermolecular Interactions in the Supramolecular Architecture
of a Series of Isostructural Group 1B Coordination Complexes

Taraneh.Hajiashrafi*,Farnoush.Kia

Department of Chemistry, Alzahra University, Tehran, Iran, P.O. Box 1993891176
*E-mail address: t.hajiashrafi@alzahra.ac.ir

The supramolecular chemistry of metal-containing compounds has attracted intense attention due
to not only their fascinating structures,[1]. but also their potential applications in diverse fields
such as ion and molecular recognition[2].The ultimate goal of supramolecular chemistry is to
understand the inherent complexities of association mechanisms of molecular and ionic building
blocks organized through non-covalent intermolecular interactions with prescribed properties and
functions [3]. in continuation of our research program aiming at the understanding of the role of
non-covalent interactions in the fabrication and self-assembly of metal-containing building blocks
a series of coordination compounds, namely[ZnL2l2], [CdL2Brz] and [HgL2l2] where L is 2-(((2-
methoxyphenyl)imino)methyl)phenol have been synthesized and characterized using X-ray
crystallography and different spectroscopic techniques. The geometrical and Hirshfeld surface
analyses and theoretical calculation reveal the importance of n-n stacking interactions as well as
hydrogen bonding in governing the crystal packing of these series of isostructural metal-containing
compounds. all compounds exhibit infinite 1D ladders in the solid state governed by the formation
of H-bonding and n—= stacking interactions in the solid state

Keywords: Coordination compound, Crystal structure, Supramolecular chemistry, Noncolvalent
interaction, Hydrogen bonding,
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Synthesis, characterization, antibactrial activities of Ag(l) complex
containing the SpymMe,= 4,6-dimethyle-2-mercaptopyrmidine and
interaction Between Ag(l) complex with salmon fish DNA

Farzane Damani Gol, Hamideh Saravani*
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Human beings are often infected by microorganisms such as bacteria, yeasts, and viruses in the
living environment. Resistance to antimicrobial agents by pathogenic bacteria has emerged in
recent years and is a major health problem. Research in antibacterial material containing
various natural and inorganic substances has been intensive. Since silver has antimicrobial
properties [1] , we prepared the new complex of Ag with ligand 4,6-dimethyle-2-
mercaptopyrmidine, which were characterized by spectroscopies and electrochemical
techniques and elemental analysis [Y]. Additionally, in this research antibacterial activity of
this Ag against the Bactria’s of Staphylococcus aureus and Escherichia coli been investigated.
Finally, the binding properties of Ag(l) with salmon fish DNA was investigated by UV-Vis
spectroscopy and Ky=1.2x10° was obtained.
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Figurel.Chart changes (ga-€f) / [DNA] according to [DNA] complex at room temperature

1. Shahverdi, A.R., A. Fakhimi, H.R. Shahverdi, S.J.N.N. Minaian, Biology, and Medicine, Synthesis and
effect of silver nanoparticles on the antibacterial activity of different antibiotics against Staphylococcus
aureus and Escherichia coli. 3(2): p. 168-171. 2007.

2. do Nascimento, F.B., et al., Synthesis, characterization, X-ray structure and in vitro antimycobacterial
and antitumoral activities of Ru (II) phosphine/diimine complexes containing the “SpymMe 2” ligand,
SpymMe 2= 4, 6-dimethyl-2-mercaptopyrimidine. 102(9): p. 1783-1789. 2008.
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Synthesis and characterization of new Schiff base complex and investigate the
anticancer activity

Farzaneh Nehzat, Gholamhossein Grivani*
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In 1864 a new condensation between an aldehyde and an amine was describe by Hugo Schiff [1].
Schiff bases are very strong ligands to coordinate metals through imine nitrogen or other groups.
Nowadays, there are many reports for the different properties of Schiff base ligands from catalytic
to biologic activity. Because of the ability of many Schiff base ligands to stabilize different metals
in various oxidation state, active and well-designed Schiff bases ligands are considered privileged
ligands [2]. In this study we synthesized a new complex of imidazolium salophen Zn(i1) complex
and characterized by spectroscopic methods (IR, UV-Vis, tH-NMR)and elemental analysis. Then,
we investigated the anticancer effect of this complex. The 1C50 result showed that imidazolium
salophen Zn(i1) complex has a moderate anticancer activity in compare with cisplatin in ovarian

cancer.
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[1] H. Schiff, Ann. Suppl., 1864, 3, 343.
[2] Synthetic catalysts which are enantioselective over a wide range of different reactions were defined as
“‘privileged’’ by Jacobsen, see: T. P. Yoon and E. N. Jacobsen, Science, 2003, 299, 1691
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Two New Nickel(Il) and Zirconium(1V) Schiff Base Complexes, Synthesis,
Characterization and Luminescence Investigations
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shafaatian@du.ac.ir

Schiff base ligands have been extensively studied in coordination chemistry mainly due to their
facile syntheses, easily tunable steric, electronic properties, good solubility in common solvents
and readily form stable complexes with most of the transition metals [1]. Multidentate Schiff
bases have been widely used as ligands, because they can easily attached to metal ions due to
the formation of high stability of coordination compounds. Also, the chemistry of transition
metal complexes of Schiff bases has played an important role in the development of
coordination chemistry as a whole. Metal complexes of S-, N-, and O-chelating ligands have
attracted the considerable attention because of their interesting physico-chemical properties,
pronounced biological activities and being models of metalloenzyme active sites [2]. In this
research two new Schiff base complexes of nickel and zirconium have been synthesized by the
reaction of Ni(OAc)..4H20 and ZrCls with two moles of bidentate Schiff base ligand
(containing a novel amine and 5-bromo-2-hydroxybenzaldehyd) at room temperature in
methanol. In these complexes the ligands were coordinated to the metals via the imine N and
enolic O atoms. The complexes have been found to possess 1:2 Metals:Ligands stoichiometry
and the molar conductance data revealed that the metal complexes were non-electrolytes. The
emission spectra of the complexes were studied in acetone. The metal Schiff base complexes
have been characterized by FT-IR, *H NMR, UV/Vis, elemental analysis and conductometry.

105 4
95 +
85 1
75 1
65 1
55 1
45 +

35 T T T T T J
4000 3400 2800 2200 1600 1000 400

Transmittance (%)

Wavenumber (cm™?)
FT-IR spectra of Nickel(Il) Schiff base complex

[1] Q. Shi, L. Xu, J. Ji, Y. Li, R. Wang, Z. Zhou, R. Cao, M. Hong, A.S.C. Chan, Inorg. Chem. Commun. 2004,
7, 1254-1257.

[2] P. K. Mascharak , Coord. Chem. Rev. 2002, 225, 201-214.
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A nickel(Il) complex including 2,6-pyridinedicarboxylate and metformin
ions:Synthesis, characterization, crystal structure and electrochemical
studies

Fatemeh Ghasemi, Ali Reza Rezvani*, Khaled Ghasemi
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Metformin, N,N-dimethylbiguanide, a biguanide antihyperglycemic agent, has been
extensively used throughout the world over the last four decades to treat type-2 diabetes
mellitus and, more recently, to treat polycystic ovarian syndrome. It has a distinct advantage
of lowering serum glucose levels without causing hyper-insulinemia and subsequent risk of
hypoglycemia, or weight gain [1-3].The new complex [H.Met][Ni(dipic),].3H,O (dipicH; =
2,6-pyridinedicarboxylic acid) and Met = metformin (N,N-dimethylebiguanidine), was
synthesized and characterized by elemental analysis, FT-IR, and UV—-Vis spectroscopy and
single crystal X-ray method. The crystal system is triclinic with space group P1. The unit
cell dimensions for Ni(Il) complex is a = 9.292 (8), b = 10.095 (8), ¢ = 12.541 (11). In this
complex, metformin is diprotonated and acts as counter ion. The intra and intermolecular
hydrogen bonds stabilize the crystal structure of compound. The redox behavior of the
complex was investigated by cyclic voltammetry.

Y

The asymmetric unit of [H,Met][Ni(dipic),]. 3H,O

[1] I. Ben Sahra, Y.L. Marchand-Brustel, J.F. Tanti, F. Bost, Mol. Cancer Ther. 9(2010) 1092-1099.
[2] J.H.B. Scarpello, H.C.S. Howlett, Diab. Vasc. Dis. Res. 5 (2008) 157.
[3] C.J. Bailey, R.C. Turner, N. Engl. J. Med. 334 (1996) 574.
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Sonochemical synthesis and characterization of some new four coordinated
cadmium complexes: New precursors for nanostructure metal oxides,
antimicrobial, and DNA cleavage potential

Fatemeh Keshtkar!, Morteza Montazerozohori'*, Zahra Akbari!, Reza Naghiha?

!Department of Chemistry, Yasouj University, Yasouj, 7591874831 Iran
2Department of Chemistry, Yasouj University, Yasouj, 7591874831 Iran

*Corresponding author address: mmzohory@yahoo.com

Schiff bases represented a class of compounds having azomethine group (-CH = N-) and
considered as the potential sites for bio-chemically active compounds that are related to
intermolecular hydrogen bonding and proton transfer equilibria [1]. Metal complexes of Schiff
base ligands have gained considerable attention as the results of their spectroscopic properties
and remarkable antifungal, antibacterial and antitumor activities applications [2].

In this work some new cadmium(I1) Schiff base complexes CdLX> (where X =CI", Br, I, SCN°
, N3, NOs and L is a new No-Schiff base ligand were synthesized and characterized by fourier
transform infrared, proton and carbon nuclear magnetic resonance spectra, UV-visible, thermal
analyses, and molar conductivity measurements. cadmium complexes have been also prepared
in nanostructure sizes under ultrasonic irradiation confirmed by X-ray powder diffraction
(XRD) and the morphology and size of ultrasound-assisted synthesized cadmium complex
have been investigated using scanning electron microscopy (SEM). CdO nanoparticles were
prepared by direct calcination process of cadmium iodide complex at 600°C under air
atmosphere. antibacterial/antifungal activities of the compounds were screened by the disk
diffusion method against the Gram-negative bacteria Escherichia coli and Pseudomonas
aeruginosa, the Gram-positive bacteria Staphylococcus aureus and Bacillus subtilis and the
fungi strain Aspergillus oryzaeand Candida albicans. The antimicrobial activities were
determined for all compounds and the complexation was found to enhance the inhibitory
activity. Moreover, DNA cleavage potential of all compounds was investigated by agarose gel
electrophoresis method. The results showed remarkable ability of some cadmium complexes
for DNA cleavage.

References:
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Synthesis, characterization, DNA binding studies of Pd (1) antitumor
complexes
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Two new palladium complexes [Pd (8-QO)(AA)] (where 8-QO= 8-hydroxyquinoline and AA=
amino acids with hydrocarbon (hydrophobic) side chains such as glycine and valine) have been
synthesized by reaction between sodium salt of respective amino acid and Na, [PdCls] and
subsequent addition of 8-hydroxy quinoline. The molar ratio of the three reactant was 1:1:1.
This complexes have been characterized by FT-IR, UV-Vis and H-NMR spectroscopic
techniques and conductivity measurements. The novel antitumor Pd (I1) complexes were
evaluated for its binding to CT-DNA in physiological buffer (pH=7) by using absorption
spectroscopy, fluorescence titration spectra studies. The result obtained from these analyses
indicated that the complexes can bind to DNA cooperatively through astatic quenching
procedure [1-3].

[1] L.Yang, D. Huo, C. Hou, M. Yang, H. Fa, X. Luo, Spectrochimica Acta Part A, 78 (2011) 1349-1355.
[2] M. Saeidifar, H. Mansouri-Torshizi, Y. palizdar, A.A, Saboury, Acta Chim. Slov. 41 (2014), 126-136.

[3] M. Anjomshoa, S.J, Fatemi, M.Torkzadeh-Mahani, H. Hadadzadeh, Molecular and Biomolecular
Spectroscopy, 127 (2014) 511-520.
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Solid-State Synthesis and Characterization of Polyaniline/TiO.
nanocomposite

Ali Reza Modarresi-Alam®”, Fatemeh Sadegh?® and Afsaneh Nikpoor?

a* Organic and Polymer Research Laboratory, Department of Chemistry, Faculty of Science, and P Renewable
Energies Research Institute, University of Sistan and Baluchestan, Zahedan, Iran.

*E-mail: modaresi@chem.usb.ac.ir

Organic—inorganic nanocomposites with an organized structure has been extensively studied
because they combine the advantages of the inorganic materials (electrical, mechanical
strength, thermal stability and magnetic properties) and the organic polymers (ductility,
flexibility, dielectric and processibility), which are difficult to obtain from individual
components [1]. Hybrid organic-inorganic nanomaterials are the focus of much attention due
to their capacity to enhance electronic and conductance properties of both materials. One
important feature is the nanostructuration of such nanocomposite [2,3]. In this work
Polyaniline/TiO2 nanocomposite was prepared by using solid-state synthesis method at room
temperature. The structure and morphology of the naocomposites were characterized by the
Fourier transform infrared (FTIR) spectra, ultraviolet-visible (UV-vis) absorption spectra and
scanning electron microscopy (SEM). The electrochemical performances of the
nanocomposites were investigated by cyclic voltammetry (CV). The results from FTIR and
UV-vis spectra showed that the nanocomposites displayed higher oxidation and doping degree
than pure PANI. The technology presented in this study has considerable potential for the low
cost, large scale production of polyaniline.

[1] T. Abdiryim, A. Ubul, R. Jamal, A. Rahman, Materials, 2012, 5:1219-1231.

[2] S. Deivanayaki, V. Selvan, Digest Journal of Nanomaterials and Biostructures, 2016, 11: 115 — 121.
[3] A.H. Elsayed, M.S. Mohy Eldin, A.M. Elsyed, A.H. Abo Elazm, E.M. Younes, H.A. Motaweh, Int. J.
Electrochem. Sci., 2011, 6:206 - 221
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Optimizations and characterizations of Biosynthesis of Silver nanoparticles
using leaf aqueous extract of Cannabis Sativa L.
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Shermeh 3
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3 Medicinal and Ornamental Plant Research Center, University of Sistan and Baluchestan, Zahedan, Iran
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The plant extracts have been widely used as herbal reducing agents for green, easy, non-toxic
and environmentally friendly nanoparticles synthesis. In this study, the extract of Cannabis
sativa L. was used for synthesis of silver nanoparticles. The influences of various parameters
including pH, volume of extract, extract concentration, concentration of silver nitrate and
reaction times on the synthesis of silver nanoparticles were investigated [1]. The synthesized
silver nanoparticles were characterized by some techniques such as; Transmission Electron
Microscopy (TEM), X-Ray Diffraction (XRD), Fourier Transform Infra-Red (FT-IR) and
UV-Vis spectroscopy. Afterwards, the antibacterial activity of these nanoparticles against
human pathogenic bacteria was studied. The results showed that, the Ag NPs were spherical
shape with particle sizes in the range of 5-22 nm. They also show maximum absorption at
420 nm due to Surface Plasmon Resonance (SPR). The optimum conditions for the synthesis
of Ag NPs were determined as: pH = 8, 3 ml of extract, 0.5% concentration of extract, 1 mM
of silver nitrate salt concentration and the reaction time of 20 minutes. Moreover, it was
revealed that alkaloids and secondary metabolites act as both stabilizing and reducing agents.
The Ag NPs showed a significant antibacterial activity.

Keywords: Biosynthesis, Cannabis Sativa L., Silver nanoparticles, Surface Plasmon
Resonance

[1] Azizian Shermeh, O., Einali, A., Ghasemi, A. Rapid biologically one-step synthesis of stable bioactive silver
nanoparticles using Osage orange (Maclura pomifera) leaf extract and their antimicrobial activities, Advanced
Powder Technology, (2017), 28, 3164-3171.
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Synthesis and characterization of MgFe>O4 by Solid- state method

Leila Kafi-Ahmadi'*, Shahin Khademinia?, Firouzeh Yousefzadeh!

1Department of InorganiC Chemistry, Faculty of chemistry, UrmiaUniversity,Urmia
2Department of InorganiCChemistry,Uuniversity of Semnan, Semnan
l.kafiahmadi@urmia.ac.ir

Magnesium ferrites are the potential materials for various applications due to their high
electrical resistive. Many physical properties of MgFe>O4 depend on their microstructure,
porosity, grain size, state of chemical order and the cation distribution [1-2]. The main objective
of this study was to synthesize and characterization of MgFe>O4 using MgCl. and FeCls at
900°C for 10 h by solid state reaction. The employed technigues are XRD, SEM and FT-IR.
XRD pattern of powdered sample of MgFe2O4 is presentedin Fig.1. The XRD pattern provides
information about single-phase formation of spinel structure with cubic symmetry. The
crystallite size of MgFe,Os sample was calculated from x-ray lines broadening of the
reflections of (220), (311), (222), (400), (442), (511), (440), (533) and (444) using Scherrer’s
equation (D=31 nm). Also, the formation of spinel MgFe.O4 structure was further supported
by FT-IR spectra (Fig.2). Fig.3 shows the FESEM image of sample. It shows that there are
some multigonal structures including the triangle prism morphology. The optical properties of
the obtained material showed that the material has strong absorption in UV light region. Direct
optical band gap energy of the obtained material was 2.7eV.
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Fig 1: XRD pattern of MgFe204 Fig 2: FT-IR spectra Fig 3 : FESEM image

[1] J.Nonkumwong, P.Pakawanit, A.Wipatanawin,,Materials Science and Engineering C, 61(2016), 123.
[2] D.H.K.Reddy,Y-S.Yun, Coordination Chemistry Reviews, 315(2016), 90.
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Synthesis and Characterization of New Nickel(11) and Zinc(l1) Schiff Base
Complexes Containing Disulfide Bond

Forozan Khani, Bita Shafaatian*®

School of Chemistry, Damghan University, Damghan 3671641167, Iran
shafaatian@du.ac.ir

Schiff base complexes are compounds that contain the azomethine group (-CH=N-) in their
structure which are generally synthesized by the condensation of primary amines and active
carbonyl groups. The interest of studying Schiff base complexes containing different donor
atoms such as ONS arise from their significant antifungal, antibacterial and anticancer activities
[1]. In addition, the presence of both hard and soft donor groups in one compound increases
the coordination ability towards hard as well as soft acidic metals. Also, the chelating properties
of Schiff base ligands in their complexes display manifold applications in medicine, industry
and agriculture [2]. Schiff base complexes recently have taken more attention in bioinorganic,
biochemistry and medicine because of the fact that they have antimicrobial and chemotherapy
features [3]. The biological activity potential of complexes containing sulfur and nitrogen may
be the reason for this increased interest. In this work, two new complexes of nickel(ll) and
zinc(I1) were synthesized by the reaction of NiCl2.6H.O and ZnCl,.H.O with two moles of
bidentate Schiff base ligand in ethanol at 58 C. In these complexes NSO atoms were observed
but Schiff base was coordinated as a bidentate ligand through NO donor atoms of phenolic and
azomethine groups in metal complexes and the thiolic groups were oxidized and formed
disulfide bond. The metal centers were coordinated to all the available functional groups on
the double Schiff base ligand. These new complexes were characterized by the spectroscopic
techniques such as UV-Vis spectroscopy, FT-IR, *H NMR and conductometry.
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FT-IR and UV-Vis spectra of nickel(ll) Schiff base complex

[1] C. Sousa, C. Freire, B. Castro, Molecules, 8 (2003) 894.
[2] V. K. Singh, R. Sinha, R. Kant, B. K. Sinha, Asian J. Chem. 10 (1998) 532.
[3] P. Kamalakannan, D. Venkappayya, J. Inorg. Biochem. 90 (2002) 22.
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Molybdenum(V1) complex with Schiff base ligand derived from
nicotionhydrazide as catalyst for the oxidation of sulfides with H>O>

Hadi Kargar*
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Schiff bases including N, O donor atom sets are renowned to match with different metal ions
and this has fascinated lots of inventors. Not only the Schiff bases perform an important role
in coordination chemistry, but also, their complexes have enough potential for property of
catalyst. Molybdenum biochemical role is based on its ability to facilitate electron exchanges
and to form stable complexes with oxygen-, nitrogen- and sulfur-containing ligands. In
combination with oxo and imido ligands, molybdenum plays a very important role in catalytic
chemistry and biochemistry of molybdenum [1-2]. In this study we prepared the new complex
of molybdenum with nicotinohydrazide Schiff base ligand has been prepared and fully
characterized. This complex was characterized by spectroscopic methods (FT-IR, UV-Vis, *H-
NMR and *C-NMR). The prepared complex was used for oxidation of sulfides with aqueous
hydrogen peroxide under reflux conditions. The reaction parameters such as catalyst amount,
kind of solvent; oxidant amount and temperature were optimized in the oxidation of diphenyl
sulfide (Scheme 1). The use of the complex as a catalyst for oxidation of sulfides was explored,
using H20. as primary oxidant. First, the amount of catalyst was optimized. Next, the choice
of solvent was optimized in the model reaction. Different solvents were investigated, and the
highest yield of products was obtained with ethanol. In comparison with the data reported in
the oxidation of organic sulfides by various Schiff base complexes, our system shows the
following advantages: the cheapness, easy availability and non-toxicity of oxidant.

i (¢ o
S Molybdenum(VI) Nic-SB Complex |S| \\S//
> +
R/ \R, H,0,, EtOH, Reflux R/ \R, R/ \R,
(Scheme 1)

[1] C.J. Carrano, B. S. Chohan, B. S. Hammes, B. W. P. Kail, V. N. Namykin, P. Basu, Inorg. Chem. 42 (2003)
5999.
[2] H. M. Hoyt, F. E. Michael, R. G. Bergman, J. Am. Chem. Soc. 126 (2004) 1018.
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Synthesis, spectral characterization and investigation of biological
properties of Cu(ll) Schiff base complex derived from 4-aminoantipyrine

Hadi Kargar*, Mohammad Reza Elahifard

Department of Chemical Engineering, Faculty of Engineering, Ardakan University, P.O. Box 184, Ardakan,
Iran

h.kargar@ardakan.ac.ir

As early as 1884, Knorr discovered the antipyretic (temperature reducing) action of a pyrazole
derivative in humans, and due to its antipyretic property he named the compound Antipyrine.
Transition metal complexes of pyrazolone derivatives are of great interest due to their
biological activities, especially pyrazolone Schiff-base derivatives. Schiff base of 4-
aminoantipyrine and its complexes have a variety of applications in biological, clinical and
pharmacological areas [1-3]. In this research, we report the synthesis of Cu(ll) complex
containing Schiff base derived from 4-aminoantipyrine and 5-hydroxysalicylaldehyde. The
Schiff base ligand was prepared using reaction of 5-hydroxysalicylaldehyde with 4-
aminoantipyrine in ethanol at room temperature. This ligand was characterized by H-NMR,
13C-NMR, FT-IR and single crystal X-ray diffraction. Complex was prepared by direct reaction
between the Schiff base ligand and the corresponding metal salt. The metal center possesses a
distorted square planar geometry with N2O> donor atoms coordinating from Schiff base ligand.
Even though the ligand is tridentate in nature, it binds the Cu(ll) ion, in a bidentate fashion
through the deprotonated phenolic oxygen of the phenyl ring and nitrogen of the azomethine
group, leaving the antipyrine exocyclic ketonic oxygens free. The steric strain imposed by the
methyl substitution on the antipyrine moiety restricts the ligand towards bidentate coordination
from its tridentate nature. The in vitro biological screening effects of the synthesized
compounds were tested against different microbial kinds via MIC test. Our results revealed the
more antimicrobial activity of the ligand than their Cu(ll) complexe.

[1] T. Hitoshi, N. Tamao, A. Hideyuki, F. Manabu, M. Takayuki, Polyhedron 16 (1997) 3787.
[2] K. Bernardo, S. Leppard, A. Robert, G. Commenges, F. Dehan, B. Meunier, Inorg. Chem. 35 (1996) 387.
[3] T. Punniyamurthy, S.J.S. Kalra, J. Igbal, Tetrahedron Lett. 36 (1995) 8497.
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Kinetics and Mechanism of Tetrahydrobenzo [b] pyran Derivatives
Catalyzed by Glycine as Inorganic compound

Halime Kord-Tamandani*, Younes Ghalandarzehi, Sayyed Mostafa Habibi-
Khorassani, Sadegh Talaiefar

Department of Chemistry, University of Sistan and Baluchestan, P.O. Box 98135-674, Zahedan, Iran

Kord.chem90@yahoo.com

In the present investigation, the reaction between malonitrile and dimedon with derivatives of
benzaldehyde have been studied spectrophotometrically for the one-pot Tetrahydrobenzo [b]
pyran derivatives in the presence of glycine as a catalyst at different temperatures. The special
advantages of is neutral and mild environmental conditions, lack of toxicity, giving high to
excellent yields of products [1-2]. Experimentally, the reactions were found to be of second-
order and observed rate constants were determined using UV-vis spectrophotometry. The
proposed mechanism was adapted in accord with the experimental results and the steady-state
assumption. Kinetic values (k and Ea) and associated activation parameters
(AG*.AS* and AH?) of the reactions were determined [3]. Furthermore, from studying the
effect of solvent, concentration and catalyst on the reaction mechanism, useful information was
obtained.

Keywords: kinetics, Glycine, Tetrahydrobenzo [b] pyran, Catalyst, UV-vis Spectrophotometry
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Quantum Mechanical Evaluation of Intramolecular Proton Transfer IPT in a
New Hydrogen-Bonded [(DPAH)+(dipicH)—H20O] Complex formed: NBO
analysis and AIM Calculation, HOMO-LUMO

Halime Kord-Tamandani*, Younes Ghalandarzehi, Sayyed Mostafa Habibi-
Khorassani, Razieh Sarani

Department of Chemistry, University of Sistan and Baluchestan, P.O. Box 98135-674, Zahedan, Iran

Kord.chem90@yahoo.com

In this work, we showed theoretically the aromatic system of the hydrogen-bonded complex,
[(DPAH)+(dipicH)—.H20] formed by the reaction between 2,2'-dipyridylamineand (DPA) and
2,6-pyridine dicarboxylic acid (dipicH2) established the n—r stacking interactions, which have
an important role in the stabilization of crystals with distance centroid-centroid (d: Cg-Cg).
The proton transfer investigated theoretically and thermodynamic parameters such as AH?,
AG*, AS* were calculated for this process [1-2]. Moreover, intramolecular hydrogen-bonding
interaction has been recognized by calculating the electron density p(r) and Laplacian V2 p (r)
at the bond critical point (BCP) using Atoms-In-Molecule (AIM) method. Also, the interaction
between electron acceptor (6*) of OH with the lone pair of the nitrogen atom as an electron
donor was evaluated using Natural Bond Orbital (NBO) analysis [3].

Keywords: Hydrogen-Bonded Complex, Stacking Interactions, Proton Transfer, AIM, NBO
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Three-dimensional architecture of Pd-Ag aerogel as a unique class of
inorganic modern polymers toward formic acid oxidation

Hamideh Saravani*- Abdollatif Shafaei Douk”
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Dr. Hamideh Saravani” (saravani@chem.usb.ac.ir)

Department of Inorganic Chemistry, University of Sistan and Baluchestan, P.O. Box 98135-674, Zahedan, Iran

Three-dimensional architectures of noble metal aerogels are considered as a unique class of
inorganic modern polymers. Until now, various approaches have been published for the
creation of noble metal aerogels, while their development and synthesis suffer from time-
consuming multistep procedures. Herein, we propose a simple and useful strategy for the
fabrication of Pd-Ag aerogel. This method offers several advantages over other methods such
as being one-pot synthesis, simplicity and fast. This three-dimensional polymer was prepared
by the reduction of H2PdCl4 and AgCl in the presence of sodium carbonate by using glyoxylic
acid monohydrate as a reducing agent followed by supercritical CO2 drying. The Pd-Ag
aerogel was applied as a support-less catalyst for electrooxidation process of formic acid, and
depicts much higher electrocatalytic activity and durability compared to the Pd/C. The higher
electrocatalytic activity of the Pd-Ag aerogel compared to the Pd/C catalyst is attributed to the
unique characters of this three-dimensional polymer. Mesoporous character creates a high
surface area, which allows faster mass transport through the profuse pores, and macroporous
character guarantees easy access of molecules to the active sites. Moreover, the self-supporting
property of the Pd-Ag aerogel may prevent the loss of stability observed in Pd catalyst
supported on carbon due to corrosion. We believe that the exceptional three-dimensional
inorganic modern polymer fabricated by this route is powerful and promising catalysts for
application in direct formic acid fuel cells (DFAFCs), which may open great opportunities for
widespread applications such as catalysis, sensors, optoelectronics, electrochemical energy
systems, etc.

Keywords: Inorganic modern polymers, Three-dimensional architecture, Aerogel, One-pot synthesis
method, Formic acid oxidation
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Synthesis and characterization of a supramolecular structure bearing
manganese(ll) and pyridine-2,5-dicarboxylic acid N-oxide
Hanie Alizadeh!, Masoud Mirzaeil*, Vida Jodaian?

! Department of Chemistry, Faculty of Science, Ferdowsi University of Mashhad, Mashhad 917751436, Iran

2 Department of Chemistry , Islamshahr Branch, Islamic Azad University, Islamshahr, Iran
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Purposeful design and organization of molecular building blocks into extended architectures with specific
dimensionalities and properties is an important goal for scientists. In fact, the idea of preparing designed
crystals with desired properties is known as "crystal engineering" and since the 1990s, this field has been
flourishing. Also, it would be wonderful if we could predict what the resulting reactivity patterns would
be for a given set of donor atoms on a particular metal center. An important way to achieve this goal is
to study the geometry of ligands as well as to examine their effects on the spatial arrangement of the
crystal lattice. Hopydco (isocinchomeronic acid or pyridine- 2,5- dicarboxylic acid N-oxide) is an
appropriate candidate for construction of new metal-organic compounds through coordination to metal
ions as well as simultaneous participation in non-covalent interactions (typically n-stacking interactions)
that promote the dimensional architectures of the complex. It is well known that Mn complexes
containing N- oxide family of ligands have been utilized as anti- HIV agents, gas adsorbents,
luminescent agents, etc [1-3]. In this work, we report preparation of a new coordination complex based
on pydco, 2,2-bipyridine (bpy) and manganese metal. It is characterized by physico-chemical approaches
such as elemental analysis (CHN), IR spectroscopy and melting point. Based on the obtained data it can
be formulated as [Mn(pydco)(bpy)(H20)2]-4H20. Also, many aspects of this category of complexes such
as single crystal X-ray diffraction, supramolecular interactions and biological tests are remain to be
investigated; we plan to carry out this investigation in the future.

Keywords: crystalline engineering, pyridine- 2,5- dicarboxylic acid N-oxide, isocinchomeronic acid, 2,2'-
bipyridine.
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Synthesis and characterization of molecular-crystal structure of a coordination
complex based on zinc and pyridine-2,5-dicarboxylic acid N-oxide

Hanie Alizadeh!, Masoud Mirzaei'*, Vida Jodaian?

! Department of Chemistry, Faculty of Science, Ferdowsi University of Mashhad, Mashhad 917751436, Iran
2 Department of Chemistry, Islamshahr Branch, Islamic Azad University, Islamshahr, Iran
E-mail: mirzaeesh@um.ac.ir

Chemistry of coordination compounds is an interesting and growing field of research; design and
construction of novel compounds with favorable properties have fascinating applications ranging from
nanotechnology, catalysis, macromolecular crystallography and medicine. O-donor ligands are of
particular interest because their complexes with biologically important metals have potential medical
applications. Furthermore, planar and rigid heterocyclic N-donor n-electron-deficient ligands, are widely
used in supramolecular chemistry and/or in the molecular biology as DNA cleaving reagents and etc. The
aim of the present study is to produce an organized structure possessing a combination of both properties
using the mixed ligands.

In this work, we select pyridine-2,5-dicarboxyxlic acid N-oxide (pydco) as a versatile O-donor ligand
with -COOH groups in a p-arrangement. It can be used to construct coordination polymers or link
monomeric or dimeric compounds by hydrogen bonding through its uncoordinated carboxylate group at
the position 5 [1-3]. Herein, we report successful preparation of a new coordination complex based on
pydco, 2,2'-bipyridine (bpy) and zinc metal, which is characterized by physico-chemical approaches such
as elemental analysis (CHN), IR spectroscopy and melting point. Based on our data it may be formulated
as [Zn(pydco)(bpy)(H20)2]-4H20. This category of complexes remains little-investigated in aspects such
as single crystal X-ray diffraction, supramolecular interactions and biological tests; therefore we intend
to extend our studies.

Keywords: Mixed ligands, pyridine-2,5-dicarboxylic acid N-oxide, 2,2"-bipyridine.
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In this work, at first commercially available ZnO nanoparticles were modified with
biodegradable nanocellulose through ultrasonic irradiation technique [1]. Then, optically active
bionanocomposite (BNCs) membranes composed of polyester (PE) and cellulose/ZnO BNCs
are synthesized, as a novel process to enhance gas separation performance. The obtained
PE/BNCs were characterized by Fourier transform-infrared spectroscopy, thermogravimetry
analysis (TGA), X-ray powder diffraction, field emission-scanning electron microscopy, and
transmission electron microscopy (TEM). TGA data indicated an increase thermal stability of
the PE/BNCs in compared to the pure polymer. From TEM image of PE/BNCs, it can be found
that the surface-modified ZnO with diametric size of less than 40 nm, uniformly dispersed in
the obtained PE matrix. The results obtained from gas permeation experiments with a constant
pressure setup showed that adding cellulose/Zn0O to the polyester membrane structure increased
the permeability of the membranes. From biodegradation test observed that the degradation
occurred in a faster rate in the presence of cellulose/ZnO in the PE matrix [2].

[1] Ahmadizadegan, H. & Esmaielzadeh, S. J IRAN CHEM SOC (2018) 15: 799. .
[2] Ahmadizadegan, H., J. Colloid Interface Sci. (2017) 491:390.
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Investigation of the possibility of silver recovery in the ethylene oxide
catalyst for reuse in catalyst preparation

Reza Sheibani , Kavoos Farhadi*

ISLAMIC AZAD UNIVERSITY, Science and Reasearch Branch-Khouzestan

bamdadfarhadi@gmail.com

Due to The environmental problem of burying spent catalysts , considerations of
sustainable development , Economic value and high usage of the noble metals , Recovery of
these precious metals from spent catalysts , have attracted a great deal of attention and
importance in recent years[1] . In this Research , recovery of the precious metal of silver from
Ethylene oxide spent catalyst(Ag /Al,03) , has been investigated .in the recovery process,
silver , in the from of Nitrate solution has been recoverd by Nitric Acid as the extractant
solvent , and after separating it from the solution and purifying it with recrystalyzation
process , it has been converted to silver oxid () by Hydroxide Sodium[2] .Experimental
results as well as the measurement of the extracted silver , determined using Atomic

Absortion and XRF method , show the recovered silver with a purity of 99.99% .
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[2]Ja'fari, S.M¢ Kazemeyni, M¢ Asadi, M. manufacture, physical and chemical evaluation of EOcatalyst
process," 11th Iranian National Congress of Chemical Engineering, Tarbiat Modarres University
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Binding mode investigation between a platinum (11) complex and BSA by
fluorescence spectroscopy
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Serum albumins, the most abundant proteins in blood plasma, have long been the center of
attention of pharmaceutical industry due to their ability to bind a verity of metabolites and drugs.
This outstanding binding capacity often seriously impacts pharmacokinetic properties of drugs [1].
In this study, the interaction between a platinum (1) complex of formula [Pt(en)(2-pyc)]NO3
(where en = 1,2-diaminoethane and 2-pyc = 2-pyridinecarboxylate anion), as a potential anti-tumor
agent, and bovine serum albumin (BSA), as a protein model, was studied by fluorescence
spectroscopy. To this purpose, a solution of BSA with a fixed concentration in Tris-HCI buffer of
pH = 7.00 was titrated with a stock solution of the Pt(ll) complex. After each addition, the sample
was excited at excitation wavelength of BSA and the emission spectrum was recorded. The
obtained results indicated that the Pt(ll) complex strongly quench the intrinsic fluorescence of
BSA. The binding constant (Ky), the number of binding sites (n) and the Stern—Volmer constant
(Ksv) were calculated based on the obtained results. Furthermore, the fluorescence quenching
mechanism was also investigated via examining the fluorescence quenching process at three
different temperatures. The results demonstrated that the probable quenching mechanism of BSA
by the Pt(11) complex is a static quenching, because the equilibrium constants have been decreased
by rising temperature. The negative values of AH® and AS° show that hydrogen bonds and van der
Waals force play a major role in the binding of the Pt(11) complex to BSA [2].

LU

e
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Fig. 1. The emission spectra of BSA in the absence and presence of increasing amounts of the
Pt(11) complex at 300 K.

[1] N. Fani, A. K. Bordbar, and Y. Ghayeb, J. Lumin., vol. 141, pp. 166-172, 2013.
[2] P.D.Rossand S. Subramanian, Biochemistry, vol. 20, no. 11, pp. 3096-3102, 1981.
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Synthesis and photocatalytic properties of BaZrOs3
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Perovskite-based photocatalysts are of significant interest in the field of photocatalysis.
Barium zirconate (BaZrOs) has been extensively studied and widely used in various
applications, such as thermal barrier coating material for aerospace industries. It has
distinctive physical and chemical properties such as high thermal stability, excellent chemical
durability, low coefficient of thermal expansion, and good structural compatibility [1].
Barium zirconate (BaZrOs) with ideal perovskite structure is a value-added material for the
refractory industry as well as a good substrate for the manufacturing of high temperature
superconductors due to its structural compatibility and chemical inertia [2].

Ceramic was characterized by Energy dispersive X-ray analysis (EDX), FT-IR, SEM, UV-
vis spectroscopy and X-ray diffraction (XRD). XRD analysis and SEM reveal pure
perovskite phase structure and uniform grain size.

Parameters such as concentration of substrate, amount of photocatalyst, pH of the solution,
temperature of reaction medium and time of irradiation of light for photocatalysis degradation
of Eosin Y (EY) were investigated. Ceramic show the maximum adsorption at high pH hence
the photodegradation also found maximum at high pH.

References

[1]. Kumar HP, Vijayakumar C, George CN, Solomon S, Jose R, Thomas JK and et al. Characterization and
sintering of BaZrOs nanoparticles synthesized through a single-step combustion process. J Alloy Compd 2008;
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Photocatalytic Activity of Ag-BaZrOs Nanoceramics
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Ceramic materials with perovskite type structure are value-added materials used for
several functional applications such as transducers and wireless communications [1].
Perovskite oxides have been deemed as promising materials for photocatalysis due to their
tunable electronic structures. Different from the mechanism of BaZrOs doping, previous
investigations showed that Ag additions can improve the photocatalyst activity [2].

The Ag-BZO nanoceramic was prepared by sol-gel method . In a typical procedure, 0.40
g of barium chloride was dissolved in deionized water. In another beaker, zirconium
oxychloride was added to silver chloride in deionized water. Then, a solution of NaOH added
to them. Finally, precipitation was calcinated at 700 C.

Ceramic was characterized by EDX, SEM and XRD. XRD analysis and SEM reveal pure
perovskite phase structure. Parameters such as concentration of substrate, amount of
photocatalyst, pH of the solution, and time of irradiation of light for photocatalysis
degradation of Eosin Y were investigated. Ceramic show the maximum adsorption at neutral
pH hence the photodegradation also found maximum at neutral pH.

References

[1]. Kumar HP, Vijayakumar Cet al. Characterization and sintering of BaZrOsz nanoparticles
synthesized through a single-step combustion process. J Alloy Compd 2008;458:528-31.

[2]. Erb A, Flukiger R. BaZrOs: the solution for the crucible corrosion problem during the single
crystal growth of high-Tc superconductors REBa,CuzO7-d:RE ¥ Y. Pr Physica C 1995;245:245-51.
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Aerobic Oxidation of Alcohol Using Molybdenum(VI) Oxide Immobilized
on Mesoporous Silica
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First KIT-6 silica support, which possess ordered pores in nanoscale with high surface area,
was synthesized through hydrothermal method and then Molybdenum oxide nanoparticles
was located in the pores via wetness impregnation method.

The prepared catalyst was characterized with different techniques such as XRD, TEM, N>
adsorption- desorption, UV-Vis, Raman and FT-IR. It is notably, existence of
Molybdenum(V1) oxide was proved using Raman spectrum of MoO3-KIT-6. This catalyst
was tested for alcohols oxidation reaction with air as oxidant at 80°C in solvent free
conditions which can oxidize alcohols to aldehydes in relatively short times.

[1] P. Gu, Ch. Zhao, T. Yueji, A. Zhan, W. Chen, W. Hu, Chem. Eng, 2019, 1563-1572.
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Comparison between Cu(ll) schiff base complex immobilized on SBA-15,
FesO4 and FezOas/mesoporous silica catalysts for alcohols oxidation

Reihaneh Malakooti,**, Maryam Noori * Mahboobeh Dowlatit

! Department of Chemistry, Faculty of Science, University of Birjand, Birjand, Iran
*Correspondence e-mail: Rmalakooti@birjand.ac.ir

In this study, Cu(ll) Schiff base complex was synthesized and immobilized on a silica layer
and magnetic core that was prepared through inverse microemulsion and precipitation
method respectively. Structural and magnetic properties of the catalyst were characterized
using XRD, TEM, FT-IR and VSM methods. XRD pattern of FesO4 nanoparticles showed a
pure cubic phase. TEM image of nanoparticles confirmed spherical morphology containing
magnetic core about 20 nm and silica layer around 50 nm thicknesses. VSM curve of FezO4
nanoparticles showed superparamagnetic property. FesO4@nSiO.@mSiO.@Cu(ll) Schiff
base catalyst was synthesized and their structural properties were characterized with TEM
and IR methods. TEM image of the nanoparticles confirmed the presence of a magnetic core
with diameter of 300 nm, amorphous silica layer ~ 15 nm and mesoporous silica layer ~ 70
nm.

These catalysts were compared with SBA-15-Cu(ll) Schiff base for alcohols oxidation.

Interestingly, Fez04@ SiO.@Cu(Il) Schiff base had the highest catalytic performance for
oxidation of benzyl alcohol in the presence of hydrogen peroxide in water at 80°C and in
contrast, SBA-15@Cu(ll) Schiff base had the highest catalytic activity for benzyl alcohol
oxidation in the presence of tert-Butyl hydroperoxide and acetonitrile as solvent at 60 °C.

[1] Y.Yang, Y. Zhang, Sh. Hao, J. Guan, H. Ding, F. Shang, P. Qiu, Q. Kan. Appl. Catal., A, 15 (2010) 274-
281.
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Synthesis and characterization of metal complexes by tridentate NOS
Schiff Base ligand
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Transition metal complexes with nitrogen, oxygen and sulfur donors ligands have been
prepared since the beginning of the development of coordination chemistry and there is
continuing interest in these complexes [1]. The presence of both hard and soft donor atoms in
the backbones of unsymmetrical Schiff bases ligands, they readily coordinate with a wide
range of transition metal ions[2]. The synthesis of transition metal complexes of
unsymmetrical Schiff bases ligands with nitrogen, oxygen and sulfur atoms is an important
area of study with implications in bioinorganic chemistry catalysis and medical chemistry [3].
In this study, tridentate NOS Schiff base ligand prepared by reaction of 2-aminothiophenol
with 2-hydroxy-1-naphtaldehyde. La (111), Ce (111) Schiff base complexes of this ligand were
synthesized. The Schiff base ligand and related complexes were characterized by FT-IR, UV-
vis, NMR, Mass spectrometry, conductivity and elemental analyses. The results show that the
ligand is coordinated to metal ions through imine N and hydroxyl O and thiol S atoms.

SH ——N
o )
HoN
O“ )
—_—
+ EtoH M=La(ll1),Ce(Ill)

[1]. Masdeu-Bulto, A. M.; Dieguez, M.; Martin, E.; Gomez, M. Coord. Chem. Rev., 242, (2003)159 201.

[2]. Asadi, M.; Mohammadi, K.; Esmaiezadeh, S.; Etemadi, B.; Fun, H. K. Inorg. Chim. Acta, 362, (2009)
4913-4920.

[3]. Saghatforoush, L. A, ; Chalabian, F.; Aminkhani, A.; Karimnezhad, G.;Ershad, S. Eur. J. Med. Chem. 44,
(2009),4490-4495.
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Interaction Between La(lll), Ce(l11) Schiff base complexes with salmon
sperm DNA
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Metal Schiff base complexes, which are known as drugs in cancer chemotherapy, could
inhibit in vitro tumor cell growth and can affect the function of proteins, target nucleic acids,
catalyze the formation of ROSs and are able to bind and cleave DNAwhich leads to cell cycle
arrest and apoptosis[1]. The synthesis of transition metal complexes of unsymmetrical Schiff
bases ligands with nitrogen, oxygen and sulfur atoms is an important area of study with
implications in bioinorganic chemistry catalysis and medical chemistry [2]. This type of
complexes, show strong intercalation with DNA and good biological activity and have
received special attention. [3].

In this research work, we prepared the new complexes of La,Ce with NOS schiff base ligand
has been prepared and fully characterized . The crystalline form of this complexeswere
characterized by spectroscopic methods (FT-IR, UV-Vis, H-NMR, and luminescence),
elemental analysis, and the cyclic voltammetric methods. The fluorescence properties of the
compounds have also been investigated. Their binding properties of La(lll) and Ce(l1l) with
salmon sperm DNA were investigated using several methods, and the results showed that the
intercalated ligand had an important effect on the binding affinity of the Lanthanum and
Cerium complexes with DNA. The interactions of that compound with salmon sperm DNA
have been investigated by UV-Vis, fluorescence spectroscopies and gel electrophoresis.

[1]. M.Z. Ghdhayeb, R.A. Haque, S. Budagumpi, M.B. KhadeerAhamed,A.M.S.A. Majid, Inorg. Chem.
Commun. 75 (2017) 41e45.

[2].Saghatforoush, L. A, ;Chalabian, F.; Aminkhani, A.; Karimnezhad, G.;Ershad, S. Eur. J. Med. Chem.44,
(2009),4490-4495.

[3]. Z. Abbasi, M. Salehi, M. Kubicki, A. Khaleghian, J. Coord. Chem. 70 (2017) 3132e3146.
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Synthesis, characterization and DNA-binding studies of a Palladium(l1)

containing mixed-ligands of 1,10-phenanthroline and salicylic acid complex

Mahin Dustkami™, Hassan Mansouri-Torshizi?

a Department of Chemistry, University of Sistan & Baluchestan, Zahedan, Iran

dostkami@yahoo.com

The novel antitumor Pd(Il) complex of formula [Pd(phen)(SA)] (where, phen=1,10-
phenanthroline, SA=Salicylato) from the interaction of molecules [Pd(phen)(H20)2](NO3)2
and sodium salt of salicylic acid (SA.Na) have been synthesized. The complex has been
characterized by conductivity, elemental analysis, UV-Vis, FT-IR and *H-NMR techniques.
The studies indicated that this complex is nonelectrolyte and the salicylato ligand is
bidentately bound to Pd(I1) ion through two oxygen atoms. The interaction of Pd(Il) complex
with calf thymus DNA (CT-DNA) was investigated by UV-Vis spectroscopy. This
experiment imply the Pd(I1) complex interact with DNA. The intrinsic binding constant (Kapp)
of interaction between CT-DNA and mentioned complex was obtained 11.25x10* (M)
310K, respectively. The concentration of this complex in the midpoint of transition, [L]1., at
300K and 310K are 0.011 uM M and 0.015 pM, respectively. This means that the complex
can unfold CT-DNA at low concentrations and if this is used as antitumor agent, very low
doses will be needed, which may have fewer side effects[1-3].

[1] M. Saeidifar and H.M. Torshizi, Nucleosides, Nucleotides and Nucleic Acids, 34 (2015) 16-32.
[2] D. Ajloo et al, Inorg. Chim. Acta, 430 (2015) 144-160.
[3] S.M.O. Quintal et al, Polyhedron, 25 (2006) 753-758.
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Synthesis and characterization of nano-oxide (Co3s04)And(CeO,) using
precursor
[(phen)2(OH2)Co(u-SCN)Ce(u-SCN)(SCN)4Co(OH:)(Phen)2]NO3

Mahin Mohammad Pour, Hamideh Saravani”, Masoud Rafigh Esmaeilzaei

Department of Chemistry, University of Sistan and Baluchestan, P.O. Box 98135-674, Zahedan, Iran

saravani@chem.usb.ac.ir

The hetero nuclear complex, [(phen)2(OH2)CO(u-SCN)Ce(u-SCN)(SCN)sCO(OH2)(Phen)2]NO3
(1) (phen = 1,10-phenanthroline and SCN= thiocyanato ) has been prepared in aqueous solution
at room temperature. This complex was purified and characterized by FT-IR , UV-Vis and atomic
absorption spectroscopes.

The purpose of this research, synthesis of triple-core complex Co(II) and Ce(III) with SCN and
Phen as ligand. The linear thiocyanate group can as a ligand a monodentate ligand coordinated
to sulfur or nitrogen, or a bridging ligand. This complex characterized using FT-IR, UV-Vis
spectroscopy and cyclic voltammetry (CV) method for electrochemical studies. To prepare nano-
oxide , amount of compound (1) was placed in a furnace with a temperature of 1000. After
calcination of this compound, sample studied using XRD and SEM techniques. Particle size was
measured from the XRD data based on Debye- Scherrersequation. The X-ray diffraction patterns
revealed that, highly pure and crystallized Co-Ce nano-oxide as (C0304)And(CeO2) formula with
Rhombohedral phases in 1000°C, with an average particle size of about less than 100nm for both
nano-oxide. SEM figure show that the particles have same morphology with a uniform porous
surface[1].
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1- K. G.Kanade, B. B. Kale, R. C. Aiyer, B. K. Das, “Effect of Solvents on the Synthesis of Nano-Size Zinc
Oxide and Its Properties”, Materials Research Bulletin, 41, 2006, 590-600.
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Synthesis, characterization and DNA-binding studies of a metal complexes

of anthranilic acid

Mahin Namroudi, Niloufar Akbarzadeh- T*, Tahere Kondori

Department of Chemistry, University of Sistan and Baluchestan, P.O. Box 98135-674, Zahedan, Iran

n.akbarzadeh@chem.usb.ac.ir

The project first synthesizes, detects and investigates the spectroscopy of complexes of Ni, Cu and Zn
binomial intermediates with anthranilic acid ligands. Synthesized complexes characterized using FT-
IR, UV-vis and 'H-NMR. The electron spectra of these complexes have absorption bands in the
region of 200-400 nm and intra-ligand transitions (n — 7w *, © — = *) of anthranic acid. Bands in the
range of 400-800 nm attributed to d-d transitions. The results obtained from the *H NMR study are
also consistent with the theoretical results [1]. Investigation of the interaction of synthetic complexes
with DNA at 298, 300 and 310 Kelvin temperatures was carried out using electron-absorption
spectrophotometry technique, and K, was obtained for the bonding of the complex with DNA. The

thermodynamic parameters, such as AG °, AH ° and AS °, were calculated [2].
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[1] N. Sharma, K. Chaturvedi, Iron(ll), Nickel(11), Copper(ll) and Zinc(11) Complexes of 2,4-dinitro-

6(pyridine-2-yImethylamino) methylphenolate: Synthesis, characterization and Antimicrobial
Activities.Int.J.Curr.Microbiol . App.Sci., 3, 65-74 (2014).

[2] M., S. Ali. Sirajuddin, A. Badshah, Drug—DNA interactions and their study by UV-Visible,
fluorescence spectroscopies and cyclic voltametry ,Journal of Photochemistry and Photobiology B:
Biology, 124, 1-19 (2013).
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Utilization of Olive Kernel and its modified form for adsorptive dye removal

Mahmoud Isapour, Reza Ansar, Hassan Zavvar Mousavi
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Abstract

The wastewater of textile industries possesses toxic materials that it is needed to be removed before
discharge into the environment. Several methods for dye removal from of textile plants are used.
Adsorption is the most effective between these methods. In the study, Olive Kernel has been
applied for dye removal. Methylene blue was selected as test probe. The experiments were carried
out in a bench scale using batch system. The effect of various parameters such as initial dye
concentrations (25-150 mg/L), adsorbent dosage (0.10-0.50 g), contact time (10-70 min) and the
solution pH (2.0-12.0) on the removal of dye were investigated. The results indicated that the
increase in adsorbent dose led to increasing of the removal efficiency. According to the results,
adsorption efficiency was increased with increasing of pH and exposure time. Higher removal was
observed with increasing of pH toward alkaline conditions. In order to evaluate the suitability of
the introduced bioadsorbent for dye removal, isotherm and Kinetic investigations were also
performed. The results obtained showed that olive kernel is a cost effective and efficient adsorbent

that can be applied for dye removal successfully.

Keywords: Olive Kernel , adsorbtion , methylene blue.
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3. Hosh, D., & Bhattacharyya, K. G. (2002). Adsorption of methylene blue on kaolinite. Applied clay science, 20(6),
295-300.
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Green synthesis of NiO nanoparticles using Green Tea extract

Leila Kafi-Ahmadi*, Maryam Khashaei

1Department of Inorganic Chemistry, Faculty of chemistry, Urmia University, Urmia

Lkafiahmadi(@urmia.ac.ir

In recent years, nanoparticles are synthesized using plant extract. Plant extract has been used
an reducing and capping agent for the synthesis of nanoparticles with could be advantageous
over photochemical reduction, electrochemical reduction methods[1-2]. Present research
work focoused on to synthesis of NiO nanoparticles from leave extract of Green Tea plant
using Green synthesis method. To synthesis the NiO nanoparticles dissolve 7g of
Ni(NO3)2.6H20 in 50 ml of distilled water. Added leaves extract under constant stirring and
achieve PH of solution became 7. The mixture was subjected to stirring for 48h on heater
continuously. Afterwards in ultrasonic radiation for 30 min. Then the solution was sealed in a
Teflon-lined autoclave and maintained at 80 °C for 24h, after cooling to room temperature and
washed with distilled water and absolute ethanol. Next dried at 60°C for overnight and
calcined at 700°C for 3h. The obtained NiO nanoparticles have been characterized by XRD,
FTIR , SEM. The appearance of sharp band at 1457.62 cm ! in the FTIR spectrum confirms
the synthesis of NiO (Fig.1). The XRD pattern showed that the product consist of NiO with
no characteristic peak of other impurities (Fig.2). SEM image reveals the uniformity of the
average particles size and shape of the obtained NiO nanoparticles (Fig.3). The results
indicate that NiO nanoparticles are in spherical shape. We can observe that the particles are
highly agglometered and they are essentially a cluster of nanoparticles.

— BranmW WO tme

R - = e —— e e

Fig 1: : FT-IR spectra Fig 2: XRD pattern of NiO Fig 3 : FESEM image

[1] S. Taghavi Fardood, A. Ramazani , S.Moradi, Chemistry Journal Of Moldova. General, Industrial and
Ecological Chemistry, 2017, 12(1), 115.

[2] A. Rahdar, M. Aliahmad, Y. Azizi, JNS, 2015, 5, 145.
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Synthesis, Characterization and Photoluminescence Studies of New
Zinc(l11) and Zirconium(lV) Complexes Containing Pyridyl Rings

Maryam Noori, Bita Shafaatian*

School of Chemistry, Damghan University, Damghan 3671641167, Iran

shafaatian@du.ac.ir

Schiff base ligands are one of the most important electron donors in coordination chemistry.
Schiff bases are usually formed by condensation of primary amine and an aldehyde or a ketone
[1]. The transition metal complexes of Schiff bases derived from heterocyclic compounds
containing nitrogen, sulfur and/or oxygen as ligand atoms are of current interest as simple
structural models of biological. Schiff base ligands and their metal complexes have a variety
of applications including clinical, analytical, industrial, and organic synthesis. Schiff base
metal complexes are also interesting for their contributions in material science such as
photochromism, thermochromism, and catalysis such as reduction, oxidation and epoxidation
process [2]. In this study new Schiff base complexs of zinc(ll) and zirconium(1V), were
synthesized using the Schiff base ligand containing 2-aminoethanethiol and a macrocyclic
ketone with pyridyl rings and zinc(ll) chloride and zirconium(IV) chloride in 1:1 molar ratio.
The molar conductivity values of complexes in dichloromethane solvent implied the presence
of nonelectrolyte complexes. The fluorescence properties of these complexes were studied. The
Schiff base complexes were characterized by FT-IR, *H NMR, UV/Vis spectroscopies,
elemental analysis, and conductometry.
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FT-IR spectra of zinc(ll) complex

[1] M. Dolaz, V. McKee, A. Golcu, M. Tumer, Spectrochim. Acta A, 71 (2009) 1648-1654.
[2] X. Y. Sun, Synth. React. Inorg. Met. Org. Chem. 36 (2006) 621-625.
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Essey access of various dihydropyranopyrazole derivatives promoted via
Snoz nano-thin films as efficient and reusable catalyst

Marzieh Cheraghipoor®, Malek Taher Maghsoodlou, , Davod Mohebbi-Kalhori,
Mohammad Reza Faghihi

Department of Chemistry, University of Sistan and Baluchestan, P.O. Box 98135-674, Zahedan, Iran

m_cheraghipoor@pgs.usb.ac.ir

With increasing interest in green chemistry, the development of new eco-friendly
methods such as one-pot multicomponent reactions (MCRs) with using recyclable
heterogeneous catalysts has been raised. In this study, the catalytic activity of SnO>
based nano thin-films which prepared by spray pyrolysis technique on the inside of
beakers has been reported for one-pot synthesis of dihydropyrano[2,3-c]pyrazoles.
This catalyst is found to be efficient heterogeneous catalysts for the multicomponent
reaction of 3-methyl-1-phenyl-2-pyrazolin-5-one/hydrazine monohydrate, ethyl
acetoacetate with malononitrile and aryl aldehydes. The results confirm that SnO>
nano-thin films are a potential catalytic compound for synthesis relevant to pyrazole
scaffolds in high yields. Catalyst being heterogeneous lead to reused several times
without a significant decrease of catalytic activity, which is in agreement with the
principles of green chemistry. SnO> nano-thin films were developed as an efficient
catalyst for the greener synthesis of dihydropyrano[2,3-c]pyrazoles in high yields
without any troublous by-products, besides the ease of work-up and purification[1-
3].

[1] M. Fatahpour, F. Noori Sadeh, N. Hazeri,M.T. Maghsoodlou, M. Lashkari, J. Iran. Chem. Soc. 14
(2017) 1945-1956.

[2] M. Benaglia, John Wiley & Sons: Chichester, 2009

[3] K. Niknam, A. Piran, Green Sustainable Chem, 3 (2013) 1-8.
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The first report on the green catalytic activity of water extract of Elaeagnus
angustifolia L. leaves for the synthesis of diverse 4H-Pyrans

Marzieh Cheraghipoor*, Malek Taher Maghsoodlou, Davod Mohebbi-Kalhori,
Mohammad Reza Faghihi

Department of Chemistry, University of Sistan and Baluchestan, P.O. Box 98135-674, Zahedan, Iran

m_cheraghipoor@pgs.usb.ac.ir

4H-pyran ring is a fascinating component in a broad variety of naturally occurring compounds,
to the extent that the presence of 4H-pyran scaffold in organic compounds possessing a wide
spectrum of biological properties such as anticancer, antimalarial, antimicrobial,
antidyslipidemic as well as anti-inflammatory has been proven. It is remarkable to say that in
order to treat some chronic diseases such as urinary incontinence, hypertension as well as
ischemia, a number of drugs containing 4H-pyran moiety are prescribed. In the present study,
a green and versatile approach for the synthesis of a variety of 2-amino-3-cyano-4H-pyrans is
achieved via multicomponent reaction of an aldehyde, malononitrile and a CH-acid including
4-hydroxycoumarin, 3-methyl-1-phenyl-2-pyrazolin-5-one or ethyl acetoacetate/hydrazine
hydrate. The reaction is properly progressed with taking advantage of extract of E. angustifolia
L. leaves as a safe and natural catalyst. Moreover, the introduced approach is featured by mild

reaction condition, short reaction time, simple work-up, easy to purification of products as well

[o]

as avoiding the use of toxic solvents [1,2].

[1] S. U.Khan, A. U. Khan, A. U. Shah, S. M. Shah, S. Hussain, M. Ayaz, S. Ayaz ,Toxicol. Ind.
Health. 32 (2016) 154-61.
[2] M.Kangani, N. Hazeri, K. Khandan-Barani, M. Lashkari, and M. T. Maghsoodlou, Iran J. Org.
Chem. 6 (2014) 1187-92.
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Synthesis core shell SAPO-18/SAPO-34 as Methanol to olefin catalysts

Marzieh Hamidzadeh*!, Maryam Sadat Rahimi Fard®

National Petrochemical Company, Petrochemical Research and Technology Company, P.O. Box: 1435884711,
Tehran, Iran

hamidzadeh@nipc.ir

A series of SAPO-18/ASPO-34 nano catalysts with hierarchical porosity were synthesized by
new two stage hydrothermal method using inorganic aluminum and Si sources and different
type of template (Tetraethyl ammonium hydroxide and di-isopropyl ethyl amine). The
properties of core-shell SAPO-18/SAPO-34 catalyst and SAPO-34 catalyst are analyzed by
XRD, Nj-adsoption, FTIR and NH3-TPD. With adding SAPO-18 to SAPO-34 zeolite gel,
external surface area, total pore volume, particle size of SAPO-34 decrease but crystalinity is
almost constant and SAPO-5 is not appeared in XRD diffraction. Finally, their catalytic activity
in methanol-to-olefin (MTO) reaction was evaluated at 425-445 °C, These core shells catalysts
showed the higher performance to propylene and C4-C5 than SAPO-34 catalysts. The
working lifetime in the SAPO-18/34 catalysts was remarkably more than SAPO-34. The
SAPO-18/34 catalysts were regenerated perfectly.

[1] Y. Wang, S. L. Chen, Y. J. Jiang, Y. Q. Cao, F.Chen, W. Chang and Y. L. Gao, RSC Adv., 2016, 6,
104985-104994.

[2] Z. Xu, J. Li, W. Qian, H. Ma, H. Zhang and W. Ying, RSC Adv., 2017,7, 54866-54875.
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Modified seeding method of hierarchical Fe-ZSM-5 SCR catalysts

Marzieh Hamidzadeh™, Samane Komeili', Mohsen Saeidi*

National Petrochemical Company, Petrochemical Research and Technology Company, P.O. Box: 1435884711,

Tehran, Iran

hamidzadeh@nipc.ir

A series of FeZSM-5 nano catalysts with hierarchical porosity were prepared by the
modified seed-induced method, using silicate-1 and different amounts of functionalized iron
oxide in the final composition as seeds. The effect of the Fe/TMAOH ratio in iron seed and
Fe/Al ratio in initial synthetic gel on the properties of Fe-ZSM-5 catalyst were analyzed by
XRD, SEM, Nj-adsoption, FTIR, TPR and NH3-TPD. By adding iron to ZSM-5 initial gel,
external surface area, total pore volume, particle size,amount of aluminum in the zeolite

framework and micro-porosity percent decreased but the crystallinity was almost constant
and Fe,O3 was not appeared in XRD diffraction patterns. ZSM-5 with hexagonal structure

without agglomeration were formed by increasing amount of iron in the initial gel. The
catalytic performance of these samples was between 95 to 98% in nitrogen oxide catalytic

reduction with ammonia.

Intensity(au)

2theta ()

XRD patterns of synthesized samples as well as the commercial ZSM-5 zeolite

[1] S.M. Maier, A. Jentys, M. Janousch, J.A. van Bokhoven, J. A. Lercher, J. Phys. Chem. C, 2012, 116 (9), pp

5846-5856.
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Green synthesis and characterization of silver nanoparticles

Marzieh Khatamifar*, S. Jamilaldine Fatemi

Department of Chemistry, Faculty of Sciences, Shahid Bahonar University of Kerman, Kerman, Iran.

mar.khatami@yahoo.com

The green synthesis of nanoparticles is considered as a nontoxic, clean and eco-friendly method
compared to other chemical and physical methods [1]. Various types of metal nanoparticles
such as silver, copper, gold, zinc, titanium, magnetite and nickel are synthesized using parts of
the plants. Ag NPs have many applications in biomedicine, catalysis, energy, materials, etc [2].
In this study, silver nanoparticles were prepared with green synthetic methods using aqueous
extract of galls of Quercus infectoria (Q. infectoria) as a reducing, capping and stabilizing
agent. The biosynthesized Ag NPs were characterized using various techniques. UV-visible
spectrum of silver nanoparticle solution showed two absorption peak at 220 and 310 nm.
Scanning electron microscopy (SEM) analysis revealed that Ag NPs have spherical in shape
with an average particle size of 33 nm. Transmission Electron Microscope (TEM) confirm that
the synthesized AgNPs are in spherical structures and the particles have sizes of 16-38 nm. X-
ray diffraction (XRD) revealed the Ag nanoparticles size that calculated using Scherrer
equation is 18 nm. The spectra data show the five diffraction lines (111), (200), (220), (311),
and (222), which are according with the standard pattern. This is a simple, reliable and clean
procedure which could promote green industrial production of Ag NPs. Green synthesis
provides an eco-friendly route for the synthesis of safe nanoparticles.

Fig. 1. a) SEM, b) TEM and c) XRD analysis of Ag nanoparticles

[1] Sh. Raj, S. Chand Mali, R. Trivedi, Biochem. Biophys. Res. Commun. 503 (2018) 2814.
[2] P. P. N. Vijay Kumar, S. V. N. Pammi, P. Kollu, K. V. V. Satyanarayana, U. Shameem, Ind. Crop. Prod. 52
(2014) 562.
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Green synthesis, characterization and antibacterial activity of copper
nanoparticles

Marzieh Khatamifar*, S. Jamilaldine. Fatemi

Department of Chemistry, Faculty of Sciences, Shahid Bahonar University of Kerman, Kerman, Iran.

mar.khatami@yahoo.com

Nanoparticles are synthesized by chemical and physical processes. These methods are suffering
from problems like dangerous reaction condition, expensive reagent, longer time, difficultly
process to isolate nanoparticles. Green synthetic methods using plant extracts have been
produced metal nanoparticles without the use of physical/chemical processes [1,2]. In this
work, copper nanoparticles (Cu NPs) were prepared with green synthetic methods using
aqueous extract of galls of Quercus infectoria (Q. infectoria) as reducing and capping agent.
Fourier transform infrared (FT-IR), ultraviolet-visible (UV-Vis) spectrophotometry, scanning
electron microscopy (SEM), energy dispersive X-ray (EDX), Transmission Electron
Microscope (TEM) and spectrum X-ray diffraction (XRD) were used to characterize the
samples. The results from the characterization techniques proved the formation copper
nanoparticles by this novel reduction method. Highly stable Cu NPs have spherical morphology
with average size about 20 nm in diameter. Antibacterial activity of the Q. infectoria galls
extract and copper nanoparticles was evaluated against two Gram-positive bacteria (Bacillus
cereus, Staphylococcus aureus) and four Gram-negative bacteria (Escherichia coli, Klebsiella
pneumonia, Acinetobacter baumannii and Pseudomonas aeruginosa). The galls of Quercus
infectoria extract and Cu NPs showed excellent antibacterial activity toward six types of
bacteria. The result proved that galls extract as compared to the conventional physical and
chemical processes is a very good eco-friendly and nontoxic source for the synthesis of Cu
NPs.

Bacteria B.cerus S.aureus P. E.coli K. A.baumannii  Negative
aeruginosa pneumonia control (DMSO

extract 22mm 25mm 22 mm 25mm 30 mm 30 mm 0 mm

CuNPs 24 mm 31 mm 20 mm 25mm 35 mm 28 mm 0 mm

The antimicrobial effect of the Q. infectoria galls extract and copper nanoparticles against six
pathogenic bacteria

o . .
= == Fig. 1. a) SEM and b) TEM, analysis of Cu nanoparticles
[1] M. Shah, D. Fawcett, Sh. Sharma, S. K. Tripathy, Materials. 8 (2015) 7278—7308.
[2] V. K. Sharma, R. A. Yngard, Y. Lin, Colloid Interface Sci. 145 (2009) 83-96.
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Fes0,@CuO core-shell nanoparticles: magnetically
recyclable visible-light photocatalyst

Marziyeh Ziasistani®, Iran Sheikhshoaie*, Mahdieh Sheikhshoaei?

IChemistry Department of Shahid Bahonar University of Kerman, P.O. Box: 76177, Kerman, Iran
2Department of Mininig Engineeringy, Faculty of Engineeringy, Shahid Bahonar University of Kerman,
Kerman, Iran

*shoaie@uk.ac.ir

Fe304@CuO core-shell nanoparticles synthesis by a fast, simple and low-cost method. The
photocatalytic activity of this nanoparticle has investigated the removal of methylene blue
(MB) in the presence of visible light. The core-shell nanoparticle was characterized by X-ray
diffraction (XRD), scanning electron microscopy (SEM), EDS analysis, transmission electron
microscopy (TEM) and vibrating sample magnetometer (VSM). The effects of some
operational parameters were studied such as H20. concentration, nano photocatalyst dosage,
pH and temperature on the removal efficiency. Maximum photocatalytic activity was obtained
at pH=6 and the best catalysis dosage was 0.01g. In addition, the most efficient of H.O>
concentration was 2 ml at 71°C. Eventually, this photocatalyst can be recovered by the external
magnet from the solution.

L s I Ll

Figure 1. (a) SEM image of Fe;0.@CuO, (b)TEM image of Fe;0.@CuO
References:
[1] Qiu, Jian-Ding, Biosensors and Bioelectronics, 248 (2009), 2649.
[2] Salihov, Sergei, Journal of Magnetism and Magnetic Materials, 394 (2015), 173.

[2] Cheng, Guifang, Analytica Chimica Acta, 1 (2005), 11..
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Synthesis and characterization of nanoparticle BaFe.O4 using precursor
[Fe(bpy)s]z[Ba(acac)2(SCN)2 (H20):]

Masoud Rafigh Esmaeilzaei', Hamideh Saravani* ', Ahmadreza Abbasian’

Department of Chemistry, University of Sistan and Baluchestan, P.O. Box 98135-674, Zahedan, Iran
h_saravan@yahoo.com

Department of Materials Engineering, University of Sistan and Baluchestan, P.O. Box 98135-674, Zahedan, Iran

In this investigation, we report a new nanostructured was prepared from cationic-anionic
complex of formula [Fe(bpy)s]2[Ba(acac)2(SCN). (H20)2] (bpy= 2 2-bipyridine,
acac=Acetylacetone).

The complex has been characterized by FT-IR, UV-Vis, conductivity measurements, elemental
analysis and cyclic voltammetry (CV) method for electrochemical studies. The infrared
spectroscopy results showed that bpy ligand connected to metal center by two nitrogen atomes
of bpy[1]. Vibration frequencies in the region of 2052 cm™ (NCS-stretching) and 843cm™ (CS-
stretching) confirmed that, the NCS ligand connect to metal center through nitrogen atom.
Also, in this study, barium- iron nano-oxid BaFe,O4 are prepared from the complex
[Fe(bpy)s]2[Ba(acac)2(SCN)2 (H20)2] at 750°C. The nanoparticles was investigated using FT-
IR, XRD (X-Ray Diffraction), SEM (Scanning Electron Microscopy), and EDX (Energy
Dispersive X ray). XRD results all peaks in the XRD pattern were identified as belonging to
BaFe,O4. The average size of the particles is 14.1 nm. In SEM image, it was observed that the
nanoparticles with the same morphology had a uniform porous surface. The percentages of the

components were obtained through EDX.

1) Archana .S , Shanthi . R.J , “Effect of Surfactant on the Chemical Polymerization of o-
Phenylenediamine- A Comparative Study” Indian Journal of Advances in Chemical Science 2 (1)
(2013) 83-88.
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Barium hexaferrite magnetic fluid: preparation, characterization and the in
vitro identification of cytotoxicity and antibacterial activity

Masoud Rafigh Esmaeilzaei', Hamideh Saravani'

Inorganic Chemistry Laboratory, Department of Chemistry, University of Sistan and Baluchestan, P.O.Box 98135-
674, Zahedan, Iran, saravani@chem.usb.ac.ir

As an alternative way to encounter antibiotic-resistant strains of bacteria, we report here a harmless
magnetic fluid, which can be targeted to infections using external magnetic field and destroy the
target. In this research the ultrafine BaFe12O19 nanoparticles were synthesized through
hydrothermal method and for the first time, they were coated by citric acid to form the stable
aqueous suspension. Characterization of the prepared (coated) oxide was performed on Furrier
transform infrared spectroscopy (FT-IR), powder X-ray diffraction (XRD), field-emission
scanning electron microscopy (FE-SEM), dynamic light scattering (DLS) and energy-dispersive
X-ray spectroscopy (EDS) analysis. The in vitro cytotoxicity as well as the antibacterial activity
of the surface modified nano-oxide were measured against eukaryotic cells and samples from both
Grams of bacterial strains, respectively. Results showed that the superparamagnetic crystals of
barium hexaferrite were successfully surface modified to form a water-based stable magnetic fluid.
The magnetic fluid measured to be extremely bio compatible by 3-(4,5-dimethyl-2-thiazolyl)-2,5-
diphenyl-2H-tetrazolium bromide (MTT) test. Disc diffusion and minimum inhibitory
concentration (MIC) methods revealed that the surface modified nano-oxide is fetal for both the
Gram-negative Escherichia coli (E. coli) and the Gram-positive Staphylococcus aureus (S. aureus).
However, the fatality of the nanoparticles is lower for the Staphylococci strain.

Keywords: Barium hexaferrite. Hydrothermal. Magnetic fluid. Antibacterial activity.
Cytotoxicity.

1. A.Verma, F. Stellacci, Small 6 (2010) 12.
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Synthesis and characterization of nanoparticle (NiCo204) using precursor

{[Co(phen)2]2Ni(SCN)s}.2H20
Masoumeh Raeesi, Hamideh Saravani”, Masoud Rafigh Esmaeilzaei

Department of Chemistry, University of Sistan and Baluchestan, P.O. Box 98135-674, Zahedan, Iran

saravani@chem.usb.ac.ir

Abstract

In this investigation , we report a new nanostructured was prepared from heteronuclear complex
of formula {[Co(phen):]2Ni(SCN)s}.2H.0O (1) (phen = 1,10-phenanthroline and SCN=
thyocyanide ) has been prepared in aqueous solution at room temperature. This complex was
purified and characterized by FT-IR , UV-vis and atomic absorption spectroscopes.

The purpose of this research, synthesis of triple-core complex Co(Il) and Ni(II) with SCN and
Phen as ligand. The linear thiocyanate group can be present in compounds as an anion or as a
ligand a monodentate ligand coordinated to sulfur or nitrogen, or a bridging ligand. This complex
characterized using FT-IR, UV-vis spectroscopy and cyclic voltammetry (CV) method for
electrochemical studies. To prepare nanoparticles, amount of compound (1) was placed in a
furnace with a temperature of 900. After calcination of this compound, sample studied using XRD
and SEM techniques. Particle size was measured from the XRD data based on Debye-
Scherrer¥sequation. The X-ray diffraction patterns revealed that, highly pure and crystallized Co-
Ni nanoparticles as NiCop04 formula with Cubic phases in 900°C, with an average particle size

of about less than 100nm for both nano-oxide[1]. SEM figure show that the particles have same
morphology with a uniform porous surface.

1. Jiachun Deng, Litao Kang, Gailing Bai, Ying Li, Peiyang Li , Xuguang Liu, Yongzhen Yang, Feng Gaoa,
Wei Liang,Electrochimica Acta 132 (2014) 127-13
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New Synthesis and Characterization of Zeolite Y-Platinum Nanoparticles
by Ultrasonic Irradiation

Azadeh Tadjarodi*, Modarres Dehghani

Department of Chemistry, Iran University of Science and Technology, Tehran, Narmak, Iran
Tajarodi@iust.ac.ir

Zeolites are inorganic crystalline aluminosilicates with a network of pores classified as micro
porous materials. Their micro pore topology, well-proportioned surface functionality, and high
stability have led to the application of zeolites in catalysis, molecular separation, and water
treatment [1]. Recently, the use of ultrasonic irradiation has been extensively studied, as a new
source of energy and environmentally compatible [2]. There are reports about the use of
ultrasound in many areas such as sonocatalysis, preparation of materials, polymer chemistry,
organic chemistry, extraction, enzymatic catalysis, electrochemistry, biomass conversion,
environmental remediation [3]. Also, platinum is a noble and expensive metal with high
catalytic activity and stability that has many technological applications. In this work, first
zeolite Y was prepared by ultrasonic method and then platinum nanoparticles were deposited
on the surface of zeolite Y using ultrasonic irradiation. The structure and morphology
characteristics of the product were investigated by Fourier transform infrared (FT-IR), X-ray
diffraction (XRD), scanning electron microscopy (SEM), and transmission electron
microscopy (TEM). Figure 1 shows SEM and TEM images of the synthesized zeolite Y-
platinum nanoparticles.

)

rm—
80 nm

Figure 1: a) SEM image and b) TEM image of the synthesized zeolite Y-platinum nanoparticles

[1] G. Garcia, S. Cabrera, J. Hedlund, J. Mouzon, Journal of Crystal Growth. 489 (2018) 36-41.

[2] A. Tadjarodi, M. Dehghani, M. Imani, Appl Organometal Chem. e4594 (2018).

[3] G. Chatel, Sonochemistry: New Opportunities for Green Chemistry, Word Scientific Publishing Europe Ltd,
London, UK, 2017, p. 188.
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Green Synthesis and Characterization of Zeolite X-Palladium
Nanoparticles as a Suitable Catalyst for Suzuki Coupling Reaction
Modarres Dehghani, Azadeh Tadjarodi*

Department of Chemistry, Iran University of Science and Technology, Tehran, Narmak, Iran
tajarodi@iust.ac.ir

Zeolites are nanoporous crystalline materials with a uniform pore size distribution on a
molecular scale and with high thermal, mechanical and chemical stability [1]. Zeolites have
shown their potential for several emerging applications, with exciting examples appeared in
the field of heterogeneous catalysis, ion-exchange, adsorptive separation, storage and
biomedical-related applications. Ultrasonic wave is a type of mechanical energy, distinguished
by vibrations with a frequency greater than 20 kHz. When the ultrasonic wave interacts with a
liquid, local high pressures and high temperatures are generated. There are many reports about
the use of ultrasound as source energy in the synthesis of micrometer sized molecular sieves
[2]. The palladium-catalyzed Suzuki coupling reaction between an aryl halide and a
phenylboronic acid has been among the most powerful tools for constructing C-S, C-N and C-
C bonds in organic synthesis [3]. Because biaryl moieties are used as the building block of a
wide range of pharmaceuticals, herbicides, natural products, polymers, and etc [4]. In this
study, a simple and green energy method, sonochemical, was applied to synthesis of zeolite X-
palladium nanoparticles. The advantages of this method are applying green energy, short time
synthesis, and creating regular zeolite. The structure and properties of zeolite X-palladium
nanoparticles were characterized by various techniques. To investigate the performance of
zeolite X-palladium nanoparticles, it was used in Suzuki coupling reaction as catalyst. The
zeolite X-palladium nanoparticles showed high activity in carbon-carbon coupling reaction,
and, interestingly, fluorobenzene could react with phenylboronic acid in presence of this
catalyst.

[1] M. Mirfendereski, T. Mohammadi, Powder Techno. 206 (2011) 345-352.

[2] N. M. Musyoka, L. F. Petrik, E. Hums, H. Baser, W. Schwieger, Ultrasonics. 54 (2014) 537-543.

[3] V. Pitchaimani, T. Pounraj, L. L. Kuang, C. L. King, R. Seenivasan, ACS Sustainable Chem. Eng. 5 (2017)
8475-8490.

[4] B. Mohitosh, S. S. Himadri, B. Arghya, P. M. Siba, K. Sharath, P. Pradip, B. Ekambaram, B. Rahul, ACS
Appl. Mater. Interfaces. 9 (2017) 13785-13792.
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Synthesis and Characterization of Copper (II) Coordination
Polymer with 1,3,5-Benzenetricarboxylic Acid Ligand.

Mohamad Darodi pur, Ali Reza Rezvani*, Sania Saheli
Department of Chemistry, University of Sistan and Baluchestan, P.O. Box 98135-674, Zahedan, Iran

Ali@hamoon.usb.ac.ir

Abstract

In recent years, metal-organic frameworks (MOFs) or coordination polymers (CPs) have
attracted attention due to their potential applications for gas storage, catalysis, molecular
magnetism and sensors. The combinations of metal ions and organic ligands are designed in
the form of one-dimensional (1D), two-dimensional (2D) and three-dimensional (3D)
frameworks. The coordination geometry of the metal ions and the organic ligand geometry
affect the structure and topology of the MOFs. In this research, a novel metal-organic
framework (MOF) formulated as, [Cux(Hbtc)2(H20)s] (1), has been synthesized with reaction
between copper (II) and 1,3,5-benzenetricarboxylic acid. The product has been characterized
by IR spectroscopy and X-ray diffraction. The complex (1) is crystallized in the monoclinic
crystal system with P21/n space group. Crystal data for complex (1): a= 6.7575(3), b=
18.8415(6), c= 8.5187(5)[A], B = 92.366(4)[°], Z= 2.

Keywords: Coordination polymer, Metal-Organic framework, Copper complex, 1,3,5-
benzenetricarboxylic acid
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Chemical and Biological Sensing using Nano-Structured
Single-Mode Fiber Bragg Grating

Mohammad Ghahremani Moghadam, Ahmadreza Daraei*, Mohammad-Mahdi
Babakhani-Fard

Department of Physics, Faculty of Science, University of Sistan and Baluchestan, Zahedan, Iran

daraei@phys.ush.ac.ir

In this paper, we report a specified refractive index based sensor which is used to identify
different types of chemical and biological materials using a fiber Bragg grating (FBG)
structure. In nano- and micro-grating optical fibers, the wavelength of the transmitted and
reflected wave would be changed by altering the chemical and biological materials around or
inside the fiber Bragg grating, thus the optical property helps to detect the mentioned materials
[1,2]. The functionality of this type of label-free optical sensor can be improved by optimizing
structures containing a cavity in the middle of Bragg mirrors. Moreover, at the desired position
the evanescent wave can be introduced and controlled to interact with these materials and
consequently affect the wavelength of the photonic modes. In this paper, design and
simulations for the fiber Bragg grating sensor are done by finite element method based Comsol
Multiphysics commercial software. Some design strategies have been proposed to measure the
reflection wavelength to improve the performance of the sensing system (Fig. 1).
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Fig. 1: Results for different micro-fiber Bragg grating based refractive index sensing of the material

[1] F. Chiavaioli, C. A. Gouveia, P. A. Jorge, and F. Baldini, Towards a uniform metrological assessment of
grating-based optical fiber sensors: From refractometers to biosensors, Biosensors, 7(2), p.23 (2017).

[2] S. Udoh, J. Njuguma, and R. Prabhu, Modelling and simulation of fiber Bragg grating characterization for oil
and gas sensing applications; In Proc. of The first Int. Conf. on Systems Informatics, Modelling and Simulation
(pp- 255-260), 2014.
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The electronic and molecular structures of some new Cu(ll) complexes with
tripodal amine ligands: DFT studies
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Abstract

The new anticancer complexes with tripodal ligands formulated [Cu(pmea)Cl] (1) (pmea =
Bis[(2-pyridyl)methyl]-2-(2-pyridyl)]ethylamine), [Cu(pmap)CI] (2) (pmap = Bis[2-(2-
pyridyl)ethyl]-(2-pyridyl)Jmethylamine), and [Cu(bpdmpz)CI] (3) (bpdmpz = bis[((2-
pyridylmethyl)-di(3,5-dimethyl-1H-pyrazolyl)methyl)]Jamine) have been used for calculations at
B3LYP/LANL2DZ/6-311+G (d, p) level of density functional theory (DFT)[1]. Their CIFs with
CCDC (1) 1491458 (2) 1491471, and (3) 1558493 show that they crystallizes in triclinic,
monoclinic, and monoclinic systems with P1, P2:/c, and C2/c space groups, respectively[2]. The
structural comparison of the mentioned complexes could followed through their physicochemical
properties such as, electronic transmission in UV-Visible spectroscopy, chemical shift of metal
center NMR, total energy, and frontier molecular orbitals (FMOs) energy. The relation of structure
especially ligand electron donating ability with these properties has been discussed. The calculated
electronic absorption spectra confirm the experimental data with electron-transition bands of intra-
ligand charge transfer (ILCT) with 1 — =", metal to ligand charge transfer (MLCT) with n° — n
(d), and ligand to metal charge transfer (LMCT) with = —n(d) character for 1, 2, and 3,
respectively.
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[1] R. Herchel, Z. Dvoidk, Z. Travni¢ek, M. Mikuriya,Inorg. Chim. Acta 451 (2016) 102-110.

[2] M. Grazul, E. Besic-Gyenge, C. Maake, M. Ciolkowski,Inorg. Biochem. 135 (2014) 68-76.
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Ultrasound-assisted gadolinium-doped manganese oxide nanocatalyst
and the investigation of Catalytic properties
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Faculty of Science, Department of Chemistry, Sayyed Jamaleddin Asadabadi University, Asadabad, Iran
Salari.younes1357@gmail.com

Degradation of hazardous organic pollutants existing in industrial wastewater via advanced
oxidation processes (AOPs) has been an active area of research [1, 2]. Gadolinium (Gd**)-
substituted nanocrystalline Mn203 (Mn2xGdxO3) was obtained by oxidation of Mn(NO3). at
ambient conditions under ultrasound sonication in basic solution. Gd®" substitution into the
structure of Mn2Os resulted in a material with new physical properties, composition, and
morphology. The SEM, XRD, EDX, TEM, HRTEM, XPS techniques were used for
characterization of as-prepared material. Increasing the amount of Gd** ions during synthesis
did not increase significantly the percent substitution in the final product beyond 6%. The
influence of substitution of Gd** ions into Mn,O3 caused a red shift in the absorbance and a
decrease in the band gap. The as-synthesized compounds were used for photocatalytic
degradation of Methylene Blue (MB). 6% Gd-doped Mn.Os displayed the elevated
photocatalytic activity considering various amounts of gadolinium. The order of inhibitory
effect of radical scavengers was 1, 4 Benzoquinone > SO3>~ > t-BuOH > I > C,04%*. The
influence of various specifications like catalyst amount, initial dye concentration, and
ultrasonic power was explored.
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[1] N. Hamnabard, Y. Hanifehpour, B. Khomami, S.W. Joo, Mater. Let.145, 253-257 (2015)
[2] Y. Hanifehpour, B. Soltani, A.R. Amani-Ghadim, B. Hedayati, B. Khomami, S.W. Joo, Mater. Res. Bull.
76,411-421 (2016)
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Manganese Vanadate/Graphene Oxide Nanocomposites as High Energy
Density Supercapacitor Materials

Mohammadali Poorshamsoddin®, Hossein Farsi™ 2, Shokufeh Moghiminia?

1) Department of Chemistry, University of Birjand, Birjand, Iran
2) Developing nanomaterials for Environmental protection Research Lab, University of Birjand, Birjand, Iran

hofarsi@birjand.ac.ir

The electrochemical supercapacitors have been studied extensively in recent years as an
alternative type of energy storage device, owing to their fast charge and discharge rates, long
cycle lifetime, and reliability. They have much larger energy density than conventional
capacitors, and much larger power density and charging/discharging rate capability than
batteries [1]. Transition metal oxides are good electrodic materials candidates for
pseudocapacitors, which use faradaic reactions for storing energy [2]. Recently, manganese
oxides have been attracted a lot of attention for this issue because of their earth-abundant and
non-toxic nature [3]. In this study, nanostructured manganese vanadate as a ternary manganese
oxide has been synthesized using hydrothermal method. Its crystal structure and morphology
were determined by XRD and TEM, respectively. Then the surface of a piece of stainless steel
has been covered by nanostructured manganese vanadate using electrophoretic method, which
was used as working electrode in electrochemical tests. The specific capacity of manganese
vanadate was determined using cyclic voltammetry, charge-discharge curves and
electrochemical impedance spectroscopy. To modify its electrical conductivity, some
nanocomposites containing manganese vanadate and different amounts of graphene oxide
were prepared and their capacitive behavior were investigated.

[1]. B. E. Conway, electrochemical Supercapacitors, Kluwer Academic/Plenum, New York, 1999
[2]. H. Farsi, F. Gobal, H. Raissi, S. Moghiminia, J. Solid State Electrochem., 14 (2010) 643-650

[3]. W. Wei, X. Cui, W. Chen, D. G. Ivey, Chem. Soc. Rev., 40 (2011) 1697-1721
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Ultra-Sensitive Chemical Gas Sensor based on
Slot and Cavity Strip Silicon Waveguide

Mohammad-Mahdi Babakhani-Fard, Ahmadreza Daraei*, Mohammad
Ghahremani Moghadam, Naser Hatefi-Kargan.

Department of Physics, Faculty of Science, University of Sistan and Baluchestan, Zahedan, Iran
daraei@phys.usb.ac.ir

Identification and analysis of chemical compounds and products are of great importance for
researchers in Chemistry, especially in the Organic and Analytical Chemistry. Accordingly,
chemical sensors due to their sensitivity to change and certain chemical compounds, can identify
these compositions, and provide information which needed by researchers to analyze. In this
paper, an ultra-sensitive optical sensor (S=2.5) is introduced for chemical gases such as CHs, CO,
CO2, NO, N20 and H>0 as well. Due to the high optical power, and consequently, the increased
risk of the reaction of combustible chemical gases in the earlier sensors, the ineffectiveness and
the high risk of using those sensors have become more and more recognized. Since the maximum
optical absorption of CHa is in the wavelength of A = 3.39 um, therefore He-Ne laser can be used
in the studies. Another reason to choose such exciting optical sources are their lower power and
thereby they can eliminate the risk of explosion of the combustible gases such as CH4[1,2]. The
proposed optical sensor structure in this paper is a slotted strip waveguide in the Silicon core that
comprises two cavities (with radius R) which is grown on Silica substrate. The optical interaction
of the evanescent field with CH4 gas changes optical parameters such as the effective refractive
index [1]. These changes are the basis of sensing in such optical sensors [2]. Hence, in this
research, we try to increase the confinement of the electric field in the slotted region and therefore
increasing the possibility of optical interaction with CHa in this region (Fig. 1). This combined
configuration causes the proposed sensor to perform extraordinary sensitivity to the gaseous
fluids passing through the gap region.
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Fig. 1: a) Quasi TE mode distribution, and b) Normalized transverse electric (TE) field, in the sensor. c) The sensitivity
of the sensor for different radius of the cavity.

[1] M. A. Butt, S. A. Degtyarev, S. N. Khonina, and N. L. Kazanskiy, An evanescent field absorption gas sensor at
mid-IR 3.39 pm wavelength, Journal of Modern Optics, 64(18), pp.1892-1897 (2017).

[2] F. Dell’Olio and V. M. Passaro, Optical sensing by optimized silicon slot waveguides, Optics Express, 15(8),
pp.4977-4993 (2007).
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Green synthesis of Ni/NiO nanocomposite using Calotropis procera plant

Atena Naeimi*, Mohammadreza Mirzaei

Department of Chemistry, Faculty of Science, University of Jiroft, Jiroft 7867161167 Iran
a.naeimi@uijiroft.ac.ir

Nanocomposite (NC) materials have gained much attention and interest of scientists in recent
years because of their improved properties than the single metal nanoparticles. Nanocomposite is
a combination or matrix, in which different materials combine to develop new properties of the
materials ensuring that one of the materials have size in range of 1-100nm. There are hence two
parts on NC i.e. continuous phase and discontinuous reinforcing phase. Nanocomposite can be
prepared from any combination of materials that can be categorized into three basic building blocks
i.e. metals, ceramics and polymers [1].The nanocomposite can have a combination or have
markedly different mechanical, electrochemical, electrical, catalytic, thermal and optical
properties from the component materials [1, 2]. Further, these NC have emerged as materials of
21% century that offer number of technological and business breakthroughs in all the sectors of
life.

In this work, Ni/ NiO nanocomposite was synthesized using Calotropis procera plant. For this
aim, at first, 5 ml distilled water was added to 0.085 g of this plant. This bio nanocomposite was
characterized by SEM, TEM,XRD and AFM. The average size of Ni nano particle and nickel oxide
nano particle were 5 and 75 respectively.
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Synthesis and characterization of CdO nanoparticles starting from
Calotropis procera

Atena Naeimi* , Mohammadreza Mirzaei

Department of Chemistry, Faculty of Science, University of Jiroft, Jiroft 7687686687, Iran

a.naeimi@uijiroft.ac.ir

Nanoparticles have attracted great interest recently due to their unique physical and
chemical properties, which are different from those of either the bulk materials or single
atoms. In recent years, many researchers have focused on cadmium oxide (CdO) due to
their applications in several areas of research, specifically in optoelectronic and other
applications, including solar cells, phototransistors, photodiodes, transparent electrodes and
gas sensors [1]. Cadmium oxide (CdO) is n-type semiconductor used as a transparent
conductive material prepared as a transparent conducting film back. Various methods have
been used for the synthesis of CdO nanoparticles such as thermal process, precipitation
method, sonochemical method and microemulsion, but these methods have limited control
to achieve technological grade particles for their industrial applications and these procedure
are not cost-effective and complex approach is involved which are not environmental
friendly [2]. Hence, green synthesis of CdO is so important approach for industrial
application.

In this work, CdO nanoparticles were prepared by simple and cheap strategy using
Calotropis procera plant. These green CdO bio-nanoparticles were characterized by TEM,
SEM, XRD and DLS.
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Fig.1. The synthesis of CdO nanoparticles using Calotropis procera
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Synthesis and characterization of metal complexes with Schiff Base ligand
derived from 2-aminobenzoic acid with 2-nitrobenzaldehyde
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The Schiff bases are based on the first type of amine condensation with carbonyl compounds,
the functional group of which is Azometine or Amine, which has a double bond of nitrogen
The magnitude of these ligands can be attributed to the magnetic properties, drug properties,
catalytic properties, fluorescence properties, and nonlinear and biological optical properties
[1]. Schiff Bases are a group of organic compounds with a C = N-R functional group and
because of the easy availability of nitrogen, they are used as intermediates for the metal as a
ligand[2]. Also to evaluate the thermal stability of the synthesized complexes and to examine
their antimicrobial activity against different species of bacteria and fungi [3]. In this research
work, NO Schiff base ligand prepared by reaction of 2-amino-benzoic acid with 2-nitrobenz-
aldehyde. Zn(l11), Cd(111) and Hg(I1l) Schiff base complexes of this ligand were synthesized.
The Schiff base ligand and related complexes were characterized by IR, UV-Vis, NMR, Mass
spectrometry, conductivity and elemental analyses.
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[1],[2]. S. A. Abdel-Latif, H. B. Hassib, and Y. M. IssaSpectrochim. Acta, vol. 67, pp. 950-957, (2007)

[3]. (Khalil et al., 2005; Chantarasiri et al., 2004; Soliman, 2001; Soliman and Mohamed, 2004; Tas et al., 2004)
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Use of palladium nanosheets on graphene substrate for oxidation of formic
acid in fuel cells
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Palladium nanosheets have many uses in industry, medicine, biotechnology and etc. Also it
useful for interaction in chemical reaction and Formic acid oxidation that use as fuel in fuel
cells. One of its most important applications in the medicine for cancer treatment.lts clinical
application are hindered by many particle problems such as low accumulation in tumors, high
laser power density and high bioxicity in the body. Herein, it can serve as pH — responsive drug
carriers to efficiently delivered DOX into cancer cell and tumors. In this paper, we study the
nanosheets of palladium to oxidize the Formic acid in an acidic environment in the presence of
ethanol.This process is contained in four steps: The first step preparation of nanosheets was
made by Pd(acac). and reduced by Co. Two step is the construction of the electrode. And tree
step use it for Formic acid oxidation in the fuel sell on the acid environment. Then cyclic
voltammetry (CV) and (CAM) method for electrochemical studied. Data CV shows that
Alcohol oxidation generates flow in the forward reaction and climbing the curve to the
oxidation of primary oxidation products (Figurel).Data CV show that when the electrode is
placed in a constant potential, rapid oxidation of alcohol occurs at the Electrode level and over

time, the flow decreases exponentially. Finally, we reach a stable state and the flow is fixed.
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Selective adsorption of cationic dyes from aqueous solution by polyoxometalate
based metal- mineral framework composite

I Morteza Ebrahimnezhad, Faculty Member Department of Textile and Chemistry, Faculty of Engineering,
Imam Mohammad Bagher Sari, Mazandaran Technical University, ebi450@yahoo.com
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Mohammad Bagher Sari, Mazandaran Technical University, karimi.mahyar@gmail.com

The pigment obtained is suitable for the textile industry and the dyeing process of fibers, yarns and
fabrics, and is in line with environmental and anti-allergenicity.A novel environmental friendly
adsorbent H6P2W18062/MOF-5 was synthesized by a simple one-step reaction under solvothermal
conditions and characterized by XRD, FTIR, thermogravimetric analyses (TGA) and N2 adsorption—
desorption isotherms. The removal rate of H6P2W18062/MOF-5 was quite greater (85%) than that of
MOF-5 (almost zero), showing that the adsorption performance of porous MOF-5 can be improved
through the modification of HEP2W18062. Further study revealed that H6P2W18062/MOF-5
exhibited a fast adsorption rate and selective adsorption ability towards the cationic dyes in aqueous
solution. The removal rate was up to 97% for cationic dyes methylene blue (MB) and 68% for
rhodamine B(Rhb) within 10 min. However, anionicdye methyl orange(MO) can only reach to 10%.
The influences including initial concentration, contacttime, initial solution pH and temperature of MB
adsorption onto H6P2W18062/MOF-5 were investigated in detail. The kinetic study indicated that
the adsorption of MB onto H6P2W18062/MOF-5 followed the pseudo second-order model well. The
isotherm obtained from experimental data fitted the Langmuir model, yielding maximum adsorption
capacity of 51.81 mg/g. The thermodynamic parameters analysis illustrated that the MB adsorption
onto H6P2W18062 immobilized MOF-5 was spontaneous and endothermic process. Besides, these
results implied that designing a novel material polyoxometalate-based metal-organic frameworks is
great potential for removing cationic organic pollutants and even extended to improve other specific
application.

Refrence :

1-Dr Naresh m Saref.Dr Sanket P Valia ,"Performance — Enhancement Finishes for Nonwoven Fabric -
wtin 2018,N188,72- (5.0.5)
2 - Dyeing and chemical technology of textile fibers E . R . Trotman Sixth Edition (2012) -Y

3- Textiles Fiber To Fabric Bernard p b. Corbman London Melbourne Auckland Publication Sixth edition
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Synthesis and Characterization of a new magnetic Fe(ll11)Salophen complex as
a heterogeneous bio-relevant catalyst

Narges Keikha, Abdolreza Rezaeifard”, Maasoumeh Jafarpour

Catalyst research laboratory, Department of Chemistry, Faculty of Science, University of Birjand,
P.O. Box 97179-414, Birjand, Iran

rrezaeifard@birjand.ac.ir

Schiff-bases derived from an amino and carbonyl compound are an important class of ligands that
coordinate to metal ions via azomethine nitrogen and have been studied extensively. They have
wide applications in food industry, dye industry, analytical chemistry, catalysis, fungicidal,
agrochemical and biological activities [1]. With the increasing incidence of deep mycosis, there
has been increasing emphasis on the screening of new and more effective antimicrobial drugs with
low toxicity. Schiff-base complexes are considered to be among the most important stereochemical
models in main group and transition metal coordination chemistry due to their preparative
accessibility and structural variety [2]. Not only have they played a seminal role in the development
of modern coordination chemistry, but also they can be found at key points in the development of
inorganic biochemistry, catalysis and optical materials. To improve the stability and activity of
Schiff base complexes in catalysis, many functional materials, and in particularly magnetic
nanoparticles (MNPs) have been intensively investigated [3]. In this work, we designed a new
magnetic nanocatalyst via anchoring of Fe(lll)salophen complex on y-Fe2O3 providing a
heterogeneous catalyst. The structural integrity of as-prepared nanomaterial was confirmed by
several analytical techniques such as FT-IR, EDS, VSM and TGA. Then, its catalytic oxidation
activity was compared with free Fe(l11) salophen complex.

[1] P.A. vigato, S.Tamburini. Coord. Chem Rev. 248 (2004) 1717.
[2] H.Keypour, M.Rezaeivala, L.Valencia, P.PerezLourido, H.Raza Khavasi. Polyhedron 28(2009) 3755.
[3] M. Jafarpour, A. Rezaeifard, V. Yasinzadeh, and H. Kargar. RSC Adv. 5 (2015) 38460.
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Catalytic Decolorization of Rhodamine B by magnetic nanoparticles modified
with Fe(ll11)Salophen complex

Narges Keikha, Abdolreza Rezaeifard®, Maasoumeh Jafarpour

Catalyst research laboratory, Department of Chemistry, Faculty of Science, University of
Birjand, P.O.Box 97179-414, Birjand, Iran

rrezaelfard@birjand. ac. ir

Dyes are extensively used in printing, textile and food industries. It is estimated that about 10 —
15% of unused dyes are discharged into the water environment during production and utilization
[1]. Several methods such as adsorption, coagulation and biodegradation have been investigated
and developed for dye wastewater treatment [1]. But due to their limitations, these methods were
not efficient to destructively degrade dyes. Advanced oxidation processes (AOPs) have been
proven to be effective technologies for the degradation of dyes in recent years [2]. Persulfate
(S208%) was investigated as a suitable oxidant for the degradation of organic pollutants such as
azo dye, diphenylamine and trichloroethylene [3]. In this study, Fe(lll)salophen complexe
supported on y-Fe;Os was synthesized as heterogeneous catalyst to activate persulfate to
effectively degrade Rhodamine B (RhB).The effects of some operational parameters such as initial
solution pH, amount of catalyst, initial concentration of RhB and persulfate, and reaction
temperature were studied. Finally, the free radicals participating in the process were classified by
radical quenching studies, and a rational mechanism was proposed based on obtained results to
understand the catalytic process.

[1] M. Jonstrup, M. Waérjerstam, M. Murto, B. Mattiasson, Wat. Sci. Tech., 62 (2010) 525.
[2] J. M. Fanchiang, D. H. Tseng, Chemosphere, 77 (2009) 214.
[3] X. R. Xu, X. Z. Li, Sep. Purif. Technol., 72 (2010) 105.
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A novel eco-friendly procedures, for the Synthesis of Spiro-Oxindole
derivatives via alcoholic extractive of Angustifolia leaves as the catalyst and
solvent
Naser salehit, Malek Taher Maghsoodlou!”, Zahra aelami*

'Department of Chemistry, Faculty of Sciences, University of Sistan and Baluchestan, Zahedan, Iran

*Correspondence e-mail: mt_maghsoodlou@chem.usb.ac.ir

Heterocyclic compounds such as spiro-oxindoles occupy a particular place in chemistry, because
of their ‘privileged structure’ in a wide spectrum of pharmacological and organic chemistry. Spiro-
oxindole framework represents the biological and pharmacological activities such as anti-fungal,
anti-microbial, anti-oxidant, anti-malarial and anti-tumor. Because of their unique
chemopreventive, the expansion of synthetic methods providing easily obtained to this heterocycle
are still desirable [1]. Herein, we investigated Angustifolia leaf extract as a new catalyst to a known
synthesis of spiro-oxindole derivatives via condensation of isatin derivative, malononitrile, and 1,
3-dicarbonyl compounds under mild reaction conditions (Fig. 1). This efficient route and green
methodology for novel synthesis of spiro-oxindoles derivatives has a number of advantages such
as short reaction time, high yields (87-95%), use an alcoholic extract of Angustifolia leaves [2] as
the solvent and catalyst [3], simple workup procedures and avoidance of hazardous or toxic organic
solvents and catalysts. The structure of desired compounds have been described by their physical
and spectral data (such as melting points, *H NMR and *3C NMR spectra and elemental analyses).

O H

Fig. 1. Synthesis of spiro-oxindole-pirane derivatives in Angustifolia leaf extract

[1] Tameh, F. A.; Safaei-Ghomi, J.; Mahmoudi-Hashemi, M.; Shahbazi-Alavi, H. J. R. A., One-pot
multicomponent reaction synthesis of spirooxindoles promoted by guanidine-functionalized magnetic Fe 3 O 4
nanoparticles. 2016, 6 (78), 74802-74811.

[2] Mahboubi, M. J. I. c.; products, Elaeagnus angustifolia and its therapeutic applications in osteoarthritis.
2018, 121, 36-45.

[3] Adrom, B.; Maghsoodlou, M. T.; Lashkari, M.; Hazeri, N.; Doostmohammadi, R. J. S.; Reactivity in
Inorganic, M.-O.; Chemistry, N.-M., Efficient One-Pot Three-Component Synthesis of 3, 4, 5-Substituted Furan-2
(5 H)-ones Catalyzed Watermelon Juice. 2016, 46 (3), 423-427.
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Synthesis and Characterization of Lead(l1) Complex with a Terpyridine
Derivative Ligand

Nasim Qaedi nejat?, Robabeh Alizadeh!”, vahid amani?

Department of Chemistry, Damghan University, Damghan-Iran
Department of Chemistry, Farhangian University, Tehran-Iran

E-mail: royalizade@yahoo.com

The complexes containing terpyridine derivatives have been widely studied. Terpyridine
complexes may be used in photochemistry to design fluorescent devices or as sensors for
converting light to electricity. In clinical chemotherapy and biochemistry, functional
therapeutic agents have received a wide range of potential uses from colorimetric determination
to DNA bonding materials and anti-tumor research [1]. In this project (4'-(3-pyridile)-
2,2":6',2"-terpyridine) was synthesized. On the other hand lead has attracted much attention
among the metals in the main group. Not only because of biological activity, but also because
of its great radius, variable stereo chemical activity and flexible coordination, which provides
unique opportunities for obtaining new coordination mode [2]. In this study the aim is
preparation and identification of lead(ll) complex with a ligand of the derivatives of the

terpyridine. The ligand and the complex were evaluated by different spectroscopy methods.

Synthesis of 4'-(3-pyridile)-2,2":6’,2"-terpyridine

[1] Hofmeier, H., Schubert, U.S. Chem. Soc. (2004)
[2] Yan, ZW., Li, H.F., Luo, S.J., Li, T.H. J. Iran. Chem. Soc. (2010)
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Investigation of interaction between [Pd(en)(2-pyc)]NOs and bovine serum
albumin (BSA) using fluorescence spectroscopy

Nasimeh Jamgohari, Khatereh Abdi*

Department of Chemistry, University of Sistan and Baluchestan, Zahedan, Iran

k.abdi@chem.usb.ac.ir

Many drugs are transported in the blood while bound to albumin. Therefore, investigation of the
Drug-protein interaction is important to know mechanism of the transport of a drug in the body.
In the present study, bovine serum albumin (BSA) has been used as the protein model because of
the abundance, cheapness and similarity with the human serum albumin[1]. Herein, the interaction
between a recently made palladium(1l) complex of formula [Pd(en)(2-pyc)]NOz (where en = 1,2-
diaminoethane and 2-pyc = 2-pyridinecarboxylate anion), as a potential anti-tumor agent, and BSA
was studied by fluorescence spectroscopy. The fluorescence titration experiments in Tris-HCI
buffer of pH = 7.00 were performed at a fixed BSA concentration while varying the concentration
of metal complex. The obtained data indicated that the Pd(I1) complex strongly quench the intrinsic
fluorescence of BSA. Analyzing of the data using Stern—\VVolmer equation, the quenching constant
(Ksv), binding constant (Kb), number of binding sites (n) and the bimolecular quenching rate
constant (kq) have been calculated. Using these date, thermodynamic parameters were calculated
too. Decreasing the equilibrium rate constants with increasing the temperature indicates that the
quenching mechanism of BSA by the Pd(Il) complex is static quenching. The negative values of
AHC and AS° show that hydrogen bonds and van der Waals force play a major role in the binding
of the Pd(I1) complex to BSA [2].

[1] S.L. Zhang, G. L. V. Damu, L. Zhang, R.-X. Geng, and C.H. Zhou, Eur. J. Med. Chem, 55 (2012) 164-175.
[2] H. Mansouri-Torshizi, S. Zareian-Jahromi, K. Abdi, and M. Saeidifar, J. Biomol. Struct. Dyn., (2018) 1-46.
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Synthesis and characterization of new Schiff Base N-donor ligands with metal
complexes and investigation of biological effect of them

Neda Barakzehi*, Niloufar Akbarzadeh- T

Department of Chemistry, University of Sistan and Baluchestan, Zahedan, Iran

n.akbarzadeh@chem.usb.ac.ir

Schiff bases, named after Hugo Schiff [1], are formed when any primary amine reacts with an
aldehyde or a ketone under specific conditions. Structurally, a Schiff base (also known as imine or
azomethine) (Fig. 1) is a nitrogen analogue of an aldehyde ketone in which the carbonyl group (C
= O) has been replaced by an imine or azomethine group.Schiff bases are some of the most widely
used organic compounds. They are used as pigments and dyes, catalysis, intermediates in organic
synthesis, and as polymer stabilisers [2].Schiff bases have also been shown to exhibit a broad range
of biological activities, including antifungal, antibacterial. antimalarial, antiproliferative, anti-
inflammatory, antiviral, and antipyretic properties [2,3]. Imine or azomethine groups are present
in varios natural, naturalderived, and non-natural compounds (see Fig. 2 for some examples). The
imine group present in such compounds has been shown to be critical to their biological
activities.In this research work,No, Schiff base ligand prepared of 2-amino benzoic acid with 3-
nitro benz aldehyde. Zn(l1), Cu(ll) and Ni(ll) Schiff base complexes of this ligand were
synthesized. the Schiff base ligand and related complexes were characterized by IR, UV-Vis,
NMR, Mass spectrometry.

[e]
Il II
C —H C — OH ( — OH

M= Zn, Cu,Ni

[1] Schiff H. . Ann Chem 1864;131(1):118-9.
[2] Dhar DN, Taploo CL.. J Sci Ind Res 1982;41(8):501-6.
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Modifying of Nanostructured MnWO, by Ca-, Cu- and Co-Doping towards
Artificial Photosynthesis Applications

Neda sadat Barekati,! Hossein Farsi,*1? Shokufeh Moghiminia,? Jihai Li®

1) Department of Chemistry, University of Birjand, Birjand, Iran

hofarsi@birjand.ac.ir

Nowadays, the human societies encountered some serious environmental problems because
of population growth and industrialization. One of them is increasing the amount of CO> in
the atmosphere [1]. It has been shown that during natural photosynthesis water oxidation
happens on the surface of a Mn-Ca oxide complex and produced proton travels to another site
which CO; reduction occurs on it [2, 3].

In this study, we prepared nanostructured manganese tungstate by reflux method and
modified it by doping with Ca*?, Co*? and Cu*? ions. The morphology and crystal structure of
prepared materials were investigated by TEM and XRD techniques, respectively. The
specific surface area of prepared samples were determined using BET and their bandgaps
were determined with a combination of DRS and electrochemical impedance spectroscopy.
Finally, their abilities towards electrochemical water splitting and CO> reduction were
investigated by linear sweep voltammetry.

[1] Collings, A. F.; Critchley, C. Artificial Photosynthesis: From basic biology to industrial application. 2005,
WILEY-VCH Verlag GmbH & Co. KGaA. Weinheim.

[2] Najafpour, M. M.; Leonard, K. C.; Fan, F. F.; Tabrizi, M. A.; Bard, A. J.; King’ondu, C. K.; Suib, S. L.;
Haghighi, B.; Alakherdiev, S. I. Dalton Trans., 2013, 42, 5085-5091.

[3] McEvoy, J. P.; Brudvig, G. W. Water-splitting chemistry of photosystem Il. Chem. Rev., 2006, 106, 4455-
4483.
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Kinetic studies of complex formation between Co(ll) ion and
2, 2"-bipyridine with UV-Vis and Stopped Flow techniques

Niloufar Akbarzadeh- T*, Mahboube Dastmozd

Department of Chemistry, University of Sistan and Baluchestan, P.O. Box 98135-674, Zahedan, Iran

n.akbarzadeh@chem.usb.ac.ir

Macrocycle molecules are an interesting class of compounds that have attracted much
attention in recent years. Specifically, the coordination chemistry community has been
interested in the study of such compounds due to the increased kinetic inertness and
thermodynamic stability of their metal complexes compared to their acyclic analogues [1,2].
In this project kinetics and mechanism of the reaction between cobalt(Il) choloride and 2,2'-
bipyridine as a bidentate ligand were investigated using UV-Vis spectrophotometry
technique. The results indicated that reaction follows a second order reaction. Overall rate
constants (Kobs), activation energy (Es) and other parameters (AS*<AH*, AG* )were reported.
In addition, useful information were obtained on the rate of reaction from study of effects of
temperature and solvent. Experimental data exhibited that second step of each reaction is a
rate determining step (RDS). In addition, fast step of reaction was studied by Stopped — Flow
method. Also determination of reaction stoichiometries was recognized by the Yoe and Jones
method. The results indicated that the cobalt (1) and 2,2'-bipyridine stoichiometric ratio is 1:
3.

[1] O. A. Al-Ameen Bariz, J. Sci. 435 (2017) 2.

[2] F. Chaux, F. Denat, E. Espinosa, R. Guilard, Chem. Commun. 48 (2006)
5054.
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DFT Study of Thermodynamic Parameters of One New Schiff Base Ligand
and Their Complexes

Nooshin Keshtkar,*" Alison Zamanpour,? Sheida Esmaielzadeh®*

aDepartment of Chemistry, Firoozabad branch, Islamic Azad University, P.O.Box 74715-117, Firoozabad. Iran
bDepartment of Chemistry, Darab branch, Islamic Azad University, P.O. Box 7481783143-196, Darab, Iran

Nooshin_keshtkar@yahoo.com

To investigate the stability of [HoL] Schiff base ligand (where: L = derived methyl-2-(1-
methyl-2'-aminoethane)amino-1-cyclopentenedithiocarboxylate) and their Ni(Il) and Cu(ll)
complexes in gas phase, some properties such as HOMO-LUMO energies, chemical hardness
and binding energy were obtained by using the gradient corrected density functional theory
(DFT) method with the B3LYP functional [1] and LANL2DZ and 6-311G* basis sets. The
optimized geometries of [H2L] shows the mentioned ligand can act as an NNOS tetradentate
chelating agent using the thion sulfur atom (S), the nitrogen atom (N) from (N=CCH?3) group,
the primary nitrogen atom (N) and the hydroxyl oxygen atom (O). The title ligand contains
two planar fragments, vis. the cyclopentene and salicylate derivatives moieties. The ligand
uses its four atoms to link the metal ion. Therefore, the metal centre is in a tetracoordinated
environment and the geometry about the metal ions could be described as square planar for
[NiL] and square planar distorted for [CuL]. A large HOMO-LUMO energy gap increase
stability and decrease chemical reactivity [2]. The calculation results confirm that the [CuL]
complex is the most stable than [NiL] complex. This finding is further supported by the fact
that the experimental formation constants of these complexes.

[1] A. D. Becke, J. Chem. Phys. 98 (1993) 5648.
[2] Sh. Esmaielzadeh, Gh. Mashhadiagha, Bull. Chem. Soc. Ethiop. 31 (2018) 159.
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pH-stable porous mechanically interlocked 2D metal-organic polyrotaxane
for in situ organochlorine insecticide encapsulation, sensing and removing

Payam Abdolalian, Ali Morsali*

Department of Chemistry, Faculty of Sciences, Tarbiat Modares University, P.O. Box 14115-175,
Tehran, Iran

Morsali_a@modares.ac.ir

Mechanically interlocked structures such as rotaxanes, catenanes, and borromean rings are new
materials [1], which are known for their interesting structures and have made an impact with
their potential applications in different fields such as molecular machines so that the 2016
Nobel Prize for Chemistry was awarded for work on such systems [2]. 4,4’-Sulfonyldibenzoic
acid (Hosdba) is a V-shaped organic ligand (Scheme 1), which is used in many mechanically
interlocked molecular architectures such as interlocked supramolecular metal-organic
frameworks (MOFs) and coordination polymers (CPs) [3]. In this work we introduce a new
porous 2D metal-organic  polyrotaxane, [Znz(sdb)2(4-bpdb)]- 2DMF (1) 4,4'-
sulfonyldibenzoate (sdb),4-bis(4- pyridyl)-3,4-diaza-1,3-butadiene (4-bpdb), possesses
channels that could in situ encapsulate and remove dieldrin as a harmful organochlorine
insecticide to form a host-guest system. pH stability, strong luminescence nature, very sensitive
and complete quenching in presence of dieldrin introduce 1 as a precious sensor for dieldrin.

In* —

7N\

S

Dieldrin

Synthesis route of 1 and dieldrin@1 with dieldrin and void space dimensions from side and cross views

[1] I. H. Park, R. Medishetty, J. Y. Kim, S. S. Lee and J. J. Vittal, Angewandte Chemie International Edition, 53
(2014) 5591.

[2] C. Cheng and J. F. Stoddart, ChemPhysChem, 17 (2016) 1780.

[3] L. Carlucci, G. Ciani, D. M. Proserpio, T. G. Mitina and V. A. Blatov, Chemical reviews, 114 (2014) 7557.
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Synthesis and characterization coordination of polymers of a new Cd(l1)

with bidentate flexible ligands
Razieh Bakhtiari, Mehdi Khalaj*

Department of Chemistry, Buinzahra Branch, Islamic Azad University, Buinzahra, Iran

Khalaj_mehdi@yahoo.coom

A new coordination polymer, [Cd(u2-SCN)2(bibM®)]n (1), was prepared at room temperature
by the reaction of appropriate salt of cadmium(ll) with the flexible linker ligands 1,4-
bis(imidazolyl) butane (bib) and methylimidazolyl)butane (bibM¢). The compound was
characterized by elemental analyses, IR spectroscopy and single crystal X-ray diffraction. In
the polymeric structure of 1, the Cd(ll) ion adopt the CdN4S2 pseudo-octahedral geometry
and two bibM¢ ligands are coordinated to one central Cd(Il) to form 2D framework with new

topology (Point symbol: 3°.410.52),

View of the coordination environment of Cd(lI)

[1] Y.Wen, T. Sheng, X. Zhu, H. Zhang, C. Zhuo, S.Hu,W. Cao, X.Wu, Chem.-Eur. J. 22 (2016) 5327.
[2] B. Li, H. =M. Wen, Y. -J. Cui, W. Zhou, G. -D. Qian and B. —L. Chen, Adv. Mater. 28
(2016) 8819.



"o 20™ Tranian Inorganic Chemistry Conference

Bl f University of Sistan and Baluchestan ‘
“9, ‘ﬁﬁ“ 9 - 11 March, 2019 o't:’ff'uf{!z”

Active and Recyclable Graphene Encapsulated FesOs Magnetic

Organometallic Photocatalyst for Degradation of Congo Red

Razieh Nejat

Department of Chemistry, Faculty of Science, Kosar University of Bojnord, Bojnord, Iran
organochem_nejat@yahoo.com

In this work, a novel photocatalyst, reduced graphene oxide encapsulated FezOs—Pd
magnetic nanohybrid was synthesized and characterized. Then, this magnetic
catalyst showed high catalytic activity for the degradation of Congo red under visible
light irradiation. Magnetic separation is an environmentally-friendly alternative
method for the separation and recovery of catalysts, since it minimizes the use of
solvents and auxiliary materials, reduces operation time, minimizes catalyst loss by
preventing mass loss and oxidation. Also High yield, low reaction time and non-
toxicity of the catalyst are the main merits of this protocol.

= samle (20 ppm)
| — 15min
1) — 30min
— 45min
— 0min
75 min
90 min

120 min

Wavelenght (nm)

Dependence of degradation of Congo red to the presence of light and catalyst.

[1] A. M. Volodin, Catalysis Today, 58(3) (2000).
[2] A. K. Aboul-Gheit, S. M. Ahmed, et al., European Journal of Chemistry, 2(1) (2011).
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Synthesis, characterization DNA / BSA interaction and antibacterial
studies of Zn(I1) N2O-Schiff base complex
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Schiff base of ortho-phenylenediamine and acetylacetone alone and their Zn(I1l) complexes
have a variety of biological applications including antibacteriale, antifungal, anticancer and
other properties[1-3].The present investigation includes in situ synthesis of 4-(2-amino-
phenylimino)-pentene-2-ol (acac-o-PhdaH) ligand and its Zn(Il) complex. This complex of
formula [Zn(acac-0-phdn)CI] have been characterized by FT-IR , UV-Vis and H-NMR
spectroscopic techniques and conductivity measurements. These studies showed coupling of
1:1 stoichiometric ratio of ortho-phenylenediamine and acetylacetone. DNA / BSA and
antibacterial studies of the above mentioned Zn(I1) complexes are in progress.

[1]B. Biswas, N. Kole, M. Patra, S. Dutta, & M. Ganguly. J. Chem. Sci. 125(2013) 1445-1453.

[2] D. Dey, G. Kaur, A. Ranjani, L. Gayathri, P. Chakraborty, J. Adhikary, N. Kole. Eur. J. Inorg. Chem. (2014)
3350-3358.

[3] S. Menati, H. A. Rudbari., B. Askari,M, R.Farsani, F. Jalilian, & G. Dini. C. R. Chim 19 (2016) 347-356.
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Synthesis of ZnFexO4 nanostructure for supercapacitor application
Reza Roshani, Azadeh Tadjarodi*

Research Laboratory of Inorganic Materials Synthesis, Department of Chemistry,

Iran University of Science and Technology, Tehran, Iran

Email: tajarodi @iust.ac.ir

Worldwide growing demand for portable el ectronic devices and el ectric vehicles has motivated
the research and development of energy storage devices like supercapacitors [1-2]. Among the
various energy storage systems, supercapacitors are important source of energy storage devices
and power outputs. Typically, supercapacitor shows reasonable energy with high power density
and long cycle life [3]. In this work, ZnFe:Os nanoparticles have been prepared by
sonochemical method. Fe(NO3)3.9H-0 and Zn(NOs)..6H20O were used as reagents and the
resulted precursor was calcined in the air. The precursor and resultant product were
characterized using thermogravimetric analysis (TGA), fourier transform infrared (FT-IR), X-
ray powder diffraction (XRD), scanning electron microscopy (SEM) as well as Transmission
Electron Microscope (TEM). Cyclic voltammetric (CV) measurements gave a maximum
specific capacitance of 490 F/g at a scan rate of 1 mV/s. For this sample 95% of this specific
capacitance was retained after 5000 cycles.

EIIT = 25.00kV
WD = 8.0 mm
SEM image of ZnFez2O4 nanoparticles.

206 nm

[1] 1.Y.Y. Bu, R. Huang, Fabrication of CuO-decorated reduced graphene oxide nanosheets for supercapacitor
applications, Ceramics International 43 (2017) 45-50.

[2] C. Liu, T. Peng, C. Wang, Y. Lu, H. Yan, Y. Luo, Three-dimensional ZnFexOs@MnO; hierarchical core/shell
nanosheet arrays as high-performance battery-type electrode materials, Journal of Alloys and Compounds 720
(2017) 86-94.

[3] M. Kundu, G. Karunakaran, D. Kuznetsov, Green synthesis of NiO nanostructured materials using Hydrangea
paniculata flower extracts and their efficient application as supercapacitor electrodes, Powder Technology 311
(2017) 132-136.
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A facile and green sonochemical route for the synthesis of ZnFexO4
nanoparticles
Reza Roshani, Azadeh Tadjarodi*

Research Laboratory of Inorganic Materials Synthesis, Department of Chemistry,

Iran University of Science and Technology, Tehran, Iran

Email: tajarodi @iust.ac.ir

Recently spinel transition metal oxides (AB204) containing two metal elements have gained
great attention as promising electrode materials. Particularly, among the spinel meta ferrites
(MFex0s4), ZnFexO4 is the most promising due to its low toxicity, high specific surface area,
good chemical performance and ultralow-cost, environmental benignity and rich abundance
[1-2]. Inthisresearch, ZnFe-O4 nanoparticles have been prepared by sonochemical method via
weak ultrasonic irradiation at DI water. Fe(NOz3)3.9H-0 and Zn(NOz)2.6H20 were used as
reagents and the resulted precursor was calcined in the air at 400°C for 3hours. The precursor
and resultant product were characterized using thermogravimetric analysis (TGA), fourier
transform infrared (FT-IR), X-ray powder diffraction (XRD), scanning electron microscopy
(SEM) as well as Transmission Electron Microscope (TEM).

60 nm  Mag = 60.000KX
TEM image of ZnFe2O4 nanoparticles.

[1] C. Liu, T. Peng, C. Wang, Y. Lu, H. Yan, Y. Luo, Three-dimensional ZnFe;O4@M nO- hierarchical
core/shell nanosheet arrays as high-performance battery-type electrode materials, Journal of Alloysand
Compounds 720 (2017) 86-94.

[2] F.O. Agyemang, H. Kim, Electrospun ZnFe,Os-based nanofiber composites with enhanced supercapacitive
properties, Materials Science and Engineering B 211 (2016) 141-148.
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Kinetic and Mechanism of H.O> Decomposition on Keplerate {Mo7.Feso}
Nanoball

Rezvan Mokhtari, Abdolreza Rezaeifard*, Maasoumeh Jafarpour and Alireza
Farrokhi

Department of Chemistry, University of Birjand, P.O. Box 97179-414, Birjand, Iran

rrezaeifard@birjand.ac.ir

Hydrogen peroxide (H202) is an important regulator of cellular events leading to glucose
transport activation in mammalian skeletal muscle. However, the hydroxyl radical produced
by hydrogen peroxide causes DNA and membrane damage, lipid peroxidation, and cell death
[1]. 1t is widely used as bleaching and oxidizing agent in medicine and chemistry. It has been
previously reported that the catalytic decomposition of hydrogen peroxide follows the first-
order kinetics with respect to H20> [2]. In this study, the kinetics and mechanism of hydrogen
peroxide decomposition on the surface of Keplerate nanoclusters containing Fe(""” and Mo"
is investigated. The first-order kinetics with a rate constant of 3x10* st at T=298 K was
obtained for the decomposition of H20.. To determine the activation energy, the rate constants
as a function of temperature in the temperature interval T = [298-328] K was obtained. The
activation energy of the reaction was found to be 58.74 kJ mol . The second-order rate constant
for the reaction at 298 K was 3x10°® ms™*. The negative results of scavenging experiments using
terephthalic acid and methanol as OH radical trapping agents led us to propose a non-radical
mechanism for hydrogen peroxide decomposition on the surface of cluster molecules.
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[1] E.J. Henriksen, Methods in Enzymology, Elsevier, Academic Press, 528 (2013) 269.
[2] R. Serra-Maia, M. Bellier, S. Chastka, K. Tranhuu, A. Subowo, J.D. Rimstidt, P.M. Usov, A.J. Morris, F.M.
Michel, ACS Appl. Mater. Interfaces 10 (2018) 21224.
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Photochemical Properties of Iron (I11) containing Polyoxomolybdate
Nanoclusters

Rezvan Mokhtari, Abdolreza Rezaeifard®, Maasoumeh Jafarpour and Alireza
Farrokhi

Department of Chemistry, University of Birjand, P.O. Box 97179-414, Birjand, Iran

rrezaeifard@birjand.ac.ir

The photocatalytic reaction demonstrates the possibilities of converting light energy into
chemical energy. Recently, much attention has been paid to the use of visible light to drive
chemical reactions because of the abundance of visible light, its benign environmental impact,
and sustainability. Polyoxometalates (POMs), a large group of metal oxide clusters, having
electronic and structural diversity possess broad applications in many fields of science, such as
catalysis, materials science, and biology [1]. In this work, we investigated photocatalytic
decomposition of H20> on iron (111) containing polyoxomolybdates as the catalyst. When the
reaction was subjected to visible light irradiation, H.O. decomposed completely in less than
1h. The optical properties of the nanoclusters were evaluated by diffuse reflectance UV-vis
spectroscopy. According to the band gap value (2.12 eV), the clusters could be visible light
sensitive photocatalysts. The effect of different light wavelengths on the H20, decomposition
in the presence of this nanoclusters was examined under visible light irradiation using different
cut-off filters. The initial rate of the H.O> decomposition was found to be wavelength
dependent [2]. The photoefficiency is in good accordance with the diffuse reflectance
absorption spectrum which further suggests that the catalyst is efficient in the visible region.
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Photocatalytic action spectrum for H,O, decomposition on iron (I11) containing nanoclusters

[1] S.S. Wang, G.Y. Yang, Chem. Rev 115 (2015) 4893.
[2] X. Li, C. Chen, J. Zhao, Langmuir 17 (2001) 4118.
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Synthesis and characterization of Mn(l11), Ni(Il), Cu(ll), Zn(I1), and Cd(lI)
complexes containing a new tridentate Schiff base ligand

s. Javad moafi*, Nooshi khodabakhshi korellai

1School of chemistry, Damghan University, Damghan, iran
moafi@du.ac.ir

Schiff bases are an important class of organic compounds, which are known as donor-acceptor
systems in coordination chemistry [1]. These compounds are synthesized by the condensation of
primary amines with carbonyl groups [2]. The Schiff base complexes are used as catalysts,
antimicrobial and antitumor components, etc. [3].

In this research project, at the first step, a new tridentate Schiff base, ((E)-N1-(phenyl(pyridin-3-
yl)methylene)naphthalene-1,8-diimine) was synthesized by the reaction of 2-benzoylpyridine and 1,8-
diaminonaphthalene in 1:1 mole ratio. At the next step, some of the transition metal ions such as:
Ni(11), Cu(ll), Zn(I1), and Cd(I1), were reacted with the Schiff base ligand. At last, it was followed by
the reaction with potassium thiocyanate to produce the desired Mn(l11), and Zn(Il) complexes
containing an isothiocyanato monodentate ligand. The ligand and its complexes were Characterized
by FT-IR, UV-Vis, and *HNMR spectroscopic data, thermal and elemental analysis, magnetic and
conductivity properties.

HN, N, ©
\ / A Cl
ZnCl, KSCN——————> Z/n\
SCN N7
X

Synthesis of Zn(1l) complex containing the Schiff base and isithiocyanato ligands

[1] R. W. Layer, Chem. Rev., 104 (2004) 489.

[2] G. G. Mohamed, M. A. Zayed, S. M. Abdallah, J. Mol. Struct. 979 (2016) 62.

[3] C. M. Dasilva, D. I. Dasilva, L. V. Modolo, R. B. Alves, M. A. Deresende, C. V. B. Martins, A. Defatima, J.
Adv. Res., 2, (2011) 1.
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Synthesis and identification of Fe(ll), Ni(Il), and Zn(l1) complexes
containing a tetradentate Schiff base ligand

S. Javad Moafi*, Mina Rezakhani

School of Chemistry, Damghan University, Damghan, iran soft

Schiff base compounds are synthesized by the condensation of amines with carbonyl/aldehyde
groups. These compounds and their metal complexes have been synthesized because those are
able to stabilize metal ions in various oxidation states [1]. Schiff base complexes are often
utilized as catalysts with high performance for producing organic compounds. A well known
series of the complexes containing a tetradentate Schiff base moiety can be used as oxygen
carriers which are useful models for biochemical processes [2].

In this reseach project at the first step, a new tetradentate Schiff base ligand of N,N-bis-(2-
acetylpyridine)-1,8-diamino naphthalene, (L) was synthesized. The ligand was confirmed by
various analytical technics. At the second step, its Fe(ll), Ni(ll), Cu(ll), and Zn(Il) complexes
were synthesized ina 1:1 molar ratio. The mentioned complexes investigated and characterized
by using Gouy balance, elemental and thermal analysis, conductometry, and FT-IR, UV-Vis,
spectroscopic techniques. FT-IR spectra of all the complexes exhibit the imine (C=N) bond
which is shifted with respect to the imine peak of the Schiff base ligand. Besides, all the
complexes, except for Zn(lIl), are paramagnetic with the appropriate unpaired electrons.

H H methanol

ZnCl,.6H,O ——
" ntl 2 2hours refiuxe 7 \Zn/ h CI2
/ |N N/ / N N/ |
X AN e | N

Synthesis of M(I1)L complex

[1] P. A. Vigato, S. Tamburini, Coord. Chem. Rev. 248 (2004) 1717.
[2] R. D. Jones, D. A. Summerville, F. Basolo, Chem. Rev. 79 (1979) 139.
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Inorganic salts effect as further study on the reaction mechanism and
kinetics of 2-dimethyl 2 (2,4dioxothiazolidin-3-yl) fumrarate: Experimental
approach

Sadegh Talaeifar!, Sayyed Mostafa Habibi-Khorasani'* and Mehdi
Shahrakitand Halime-kord-Tamandani*

1- Department of Chemistry, University of Sistan and Baluchestan, P.O. Box 98135-674, Zahedan, Iran

*Corresponding author: Tel: +98 54 33446565; fax: +98 54 33446565;
E-mail: s.chem1366@gmail.com

In the present work, the Kkinetics and mechanism of the reaction among dimethyl
acetylendicarboxcylate (DMAD), Thiazolidine-2, 4-dione (TZD) and triphenylarsine (TPA)
as a catalyst was conducted in the methanol solvent using UV/vis spectrophotometry
technique, for the generation of 2-Pyrrolidin-1-yl-but-2-enedioic acid dimethyl ester [1].
Increasing the reaction rate with the lowest cost can be an extra large challenge. Accordingly,
the effect of different salts on the reaction rate [2] were considered. Enhancing the polarity of
the solvent from ethanol (e = 24.5) to methanol (¢ = 32.7) increased the reaction rate about
five times but the addition of salts to the solution has a much stronger effect on the reaction
rate. The reaction rate among DMAD, TZD and TPA in the methanol solvent with salt
content is about 68.5 times higher than the reaction rate [2] in the absence of salt. Activation
energy (Ea= 25.74kJ.mol™?) and its related parameters were determined (AH* = 23.39 J.mol*,
AS* = -175.59 J.mol* K, AG* = 75.83 kJ.mol™?). And associative mechanism, chemically and
enthalpy-controlled being of the reaction documented. Pursuant to the effect of changing the
reaction medium by temperature, solvent and salt steps recognized as RDS [3]. The overall
order of the reaction was two, and partial orders of reactants DMAD and TZD were one and
one, respectively. Also, the order of catalyst (TPA) was experimentally determined to be one.

Keywords: Inorganic salts effect, triphenylarsine, kinetics and DMAD
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A Novel Combustion Method to Fabricate of Porous NiO: Application as Catalyst
Support to Immobilize Palladium Nanoparticles for Methanol Electrooxidation

Salehe Gomroki!, Zahra Yavari'*, Ahmadreza Abbasian?, Meissam Noroozifar!

1. Department of Chemistry, University of Sistan and Baluchestan, Zahedan, P.O. Box 98135-674, Iran
2. Department of Materials Engineering, Faculty of Engineering, University of Sistan and Baluchestan, Zahedan, Iran
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A significant percentage of researches on fuel cells are focused on the presentation of electrocatalysts
for the oxidation of alcohols [1]. Due to different properties of metal oxides such as: low thermal
conductivity, great thermal stability and high resistance to chemical degradation [2]; they can be a
convenient support for catalytic particles. In the present study, the solution combustion synthesis method
(SCS) was utilized to fabricate NiO with high surface area and large porosity using glycine as a fuel. A
self-sustained exothermic reaction among organic fuels (e.g., glycine) and oxidizers (e.g., metal nitrates)
is occurred in SCS; so that, the combustion of organic fuels produced a much amount of gaseous products
like H20, CO2 Ha, CO, and N3, leading to porous structures. In the following, the crystalline phases of
as-prepared NiO were identified by X-ray diffractometer. Also, the morphology and particles size of the
powder were detected through the scanning electron microscope. Then, the palladium nanoparticles were
reduced onto the surface and into pores of NiO powder. The electro-catalytic activity of resultant
nanocomposite was investigated towards the oxidation of methanol in alkaline solution by using

electrochemical techniques.
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XRD pattern (A) and SEM image (B) of as-prepared the synthesized NiO powder

[1]. S.G.Rodriguez, F. Somodi, I. Borbath, J.L. Margitfalvi, et al., Appl. Catal., B. 91 (2009) 83.
[2]. M. Zahed, M. Shafiee Afarani, D. Mohebbi-Kalhori, Appl. Phys., A. 120 (2015) 215.
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Synthesis and identification of 2-(((E)-(2-hydroxy naphthalen-1-
yl)methylene)amino)-3-(((E)-thiophen-2-ylmethylene)amino)maleonitrile
schiff base ligand and its Ni(ll), Cu(ll), Mn(l1), Cd(l1), Zn(11) complexes

Samaneh Ansari!, Javad Moafi'*

"E-MAIL: moafi@du.ac.ir

Schiff base compounds, play a key role in the coordination chemistry. These ligands can form
stable complexes as chelating ligands [1]. Metal complexes derived from Schiff base ligands
that have both hard atoms, such as oxygen and nitrogen, and soft atom as sulfur in their
structure, show interesting chemical properties. These complexes have been used as models for
biological systems. The synthesis and use of asymmetric Schiff base as catalysts for various
types of reactions have been considered more than before [2]. The main purpose of this study
is synthesis and identification of Ni(Il), Cu(Il), Mn(1l), Cd(Il), Zn(Il) complexes containing a
new derivative of the diaminomaleonitrile which reacts as a tetradentate ligand. In this project
an asymmetric Schiff base ligand, 2-(((E)-(2-hydroxy naphthalen-1-yl) methylene) amino)-3-
(((E)-thiophen-2-ylmethylene) amino) maleonitrile was synthesized. The ligand and its
complexes were charactrized by different analytical methods, such as FT-IR and UV-VIS
spectroscopy, CHN, TG-DTA and ICP analytical techniques and magnetic susceptibility
measurement.

NG CN
NG CN : :
He N N /N\ /N\
M

synthesis of MCl,, [M = Ni(ll), Cu(ll), Mn(I1), Cd(I1), Zn(11)] with 2-(((E)-(2-hydroxy naphthalen-1-
yl)methylene)amino)-3-(((E)-thiophen-2-ylmethylene)amino)maleonitrile

[1] S. A. Abdel-Latif, H. B. Hassib, Y. M. Issa, Spectrochim. Acta. 67 (2007) 950.

[2] S. Meghdadi, M. Amirnasr, K. Mereiter, H. Molaee, A. Amiri, V. Ghodsi, inorg Chim Acta. 30
(2010) 1650.
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Chalcogen bonding in copper(l) complexes of sulfur-containing ligands:
structural and charge density analyses

Samaneh K. Tizhoush*, Khodayar Gholivand

Department of Chemistry, Faculty of Sciences, Tarbiat Modares University, P.O. Box 14115-175,
Tehran, Iran

s.k.tizhoush@gmail.com

Chalcogen bonding involving synthesized sulfur-containing compounds have crucial
importance in supramolecular chemistry and crystal engineering [1], which involves finding
the subtle role of non-covalent interactions in controlling the supramolecular architecture of
coordination compounds. Even though the reports on electronic anisotropy in non-covalent
interactions involving sulfur was negligible in the past, it has been highlighted in dozens of
recent studies [2,3]. Herein, we report on the synthesis of new copper(l) complexes with sulfur-
containing ligands. The influence of sulfur interactions on the supramolecular assemblies has
been investigated by geometrical analysis and theoretical calculations. Topological analysis
has also been employed, with respect to the Laplacian of electron density, in order to inspect
the physical characteristic of the CB interactions. The non-covalent sulfur interactions in
crystalline structures have been evaluated by wave function and DFT methods to acquire
intuition into the CBs. So, the S---X (X=S, O, N, Cl) interactions, can be categorized as a lump-
hole interaction; a region of charge depletion (hole) of sulfur, interacts with a region of charge
concentration (lump) of another involved atom in the valence shell charge concentration
(VSCC) which forms a chalcogen bond.

Lump-hole interaction

[1] P. L. Bora, M. Novak, J. Novotny, C. Foroutan-Nejad and R. Marek, Chemistry—A European Journal, 23
(2017) 7315.

[2] M. E. Brezgunova, E. Aubert, S. Dahaoui, P. Fertey, S. b. Lebégue, C. Jelsch, J. n. G. Angyan and E.
Espinosa, Crystal Growth & Design, 12 (2012) 5373.

[3] K. Eskandari and H. Zariny, Chemical Physics Letters, 492 (2010) 9.
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A novel highly selective colorimetric sensor for Cu(ll) ion using azo-
azomethine derivatives

Samira Gholizadeh dogaheh, Janet Soleimannejad*

School of chemistry, College of Science,University of Thehran, Tehran
E-mail: janet_soleimannejad@khayam.ut.ac.ir

The development of highly sensitive and selective probes for the sensing and recognition of
environmentally and biologically important ionic species, especially metal ions, has been of great
interest in recent years [1]. Among the metal ions, the design and synthesis of sensitive and
selective probes for the detection of Cu2+ has attracted much attention, as it is the third most
abundant essential trace element after iron and zinc in biological systms and plays a vital role in a
variety of fundamental physiological processes in organisms ranging from bacteria to
mammals[2].Copper is an essential nutrient for life and its homeostasis is connected to severe
diseases such as Menkes, Wilson and Alzheimer’s disease [3]. In the present work, we have
developed a novel azo—azomethine receptor, for colorimetriction of Cu?* ions. To reach receptor
L, 5-(4-CHs-phenyl)-azo-salicylaldehyde was introduced into the naphthol skeleton to afford
effective metal binding sites via nitrogen and oxygen heteroatoms. The new receptor was
characterized by IR, *H NMR and mass spectrometry. To investigate the selectivity of receptor
L, the UV—Vis absorption spectral behavior upon addition of metal ions was monitored. The
proposed sensor shows a reasonable discrimination ability towards Cu®* ion in comparison to
some alkali, alkaline earth transition and heavy metal ions (Fig.1). The resulting Cu(ll)-complex
was characterized by IR and mass spectrometry.

250 350 450 550 650

Fig.1. UV-Vis absorption spectra of receptor L in the presence of 10 equiv. of various metal ions
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Triple-decker lanthanide Schiff base complex
Samira Gholizadeh dogaheh, Janet Soleimannejad”

School of chemistry, College of Science,University of Thehran, Tehran
E-mail: janet_soleimannejad@khayam.ut.ac.ir

Salen type Schiff-base ligands as one of the best known organic ligands with an N,O, cavity has been
modified to various derivatives in respect to the expected functions. These type ligands have played
an important role in coordination chemistry for over half a century. It is known that salen type ligands
are able to stabilize various different metals in various coordination environments [1, 2]. Polynuclear
lanthanide complexes and double- and triple-decker complexes has attracted considerable attention in
the field luminescent and magnetic properties because of their potential applications in the preparation
of new optical, quantum computing, high-density information storage, and molecular spintronics [3].
Our recent studies have focused on the use of a salen-type Schiff base ligand to stabilize Tb(lll)
centers and to provide the antenna for lanthanide luminescence. An interesting emerging feature
exhibited by these complexes is the self-assembly of stacked “multi-decker” structures in which
Tb(Il) ions are sandwiched between alternating layers of the Schiff base ligand. the reaction of
equimolar amount (N,Ny-bis(1-naphthaldiamine)-O-phenylenediamine) and Tb(NOj); .xH,O in
absolute MeCN, afforded the “triple-decker” ([Tb,Ls]) architecture (fig.1). The resultant product was
identified via IR and Mass spectroscopic methods.

Fig.1.
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Novel inorganic precursor for Fischer-Tropsch synthesis

Sania saheli?® and Alireza Rezvani®*
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The Fischer-Tropsch synthesis (FTS) is highly noteworthy for production of clean fuel from
syngas [1,2]. Conversion of the hydrogen and carbon monoxide to hydrocarbons at the presence
of a catalyst is a fundamental step in the FTS process. Hence, selecting a suitable catalyst plays a
key role in crop distribution [3]. A novel coordination polymer formulated as
[Co1esNi132(btc)2(H20)14].4H20 (1) was synthesized with reaction between cobalt nitrate, nickel
nitrate and 1,3,5-benzenetricarboxylic acid. The complex (1) was characterized by elemental
analysis, FT-IR spectroscopy and its structure was determined by single crystal X-ray diffraction.
Silica and alumina-supported Co-Ni catalysts were prepared through thermal decomposition of
respective inorganic precursors and also by the impregnation method as reference catalysts. The
catalytic activity of these catalysts was evaluated for Fischer—Tropsch synthesis (FTS) at a fixed
bed reactor. The catalytic performance of the synthesized catalysts was superior to the catalysts
produced by the impregnation procedure. The catalysts were characterized by X-ray diffraction

(XRD), scanning electron microscopy (SEM), and BET specific surface area.
Keywords: Fischer—Tropsch synthesis, inorganic precursor, impregnation.

References
[1] R.B. Anderson, The Fischer —Tropsch Synthesis, Academic Press, New York, 1984.

[2] R.C. Reuel, C.H. Bartholomew, J. Catal. 85 (1984) 63-7.
[3] M.E. Dry, Catal. Today 71(2002) 227—-241.


mailto:*Ali@hamoon.usb.ac.ir

%, 20" Iranian Inorganic Chemistry Conference

L ool ,\ University of Sistan and Baluchestan ‘
A & 9 - 11 March, 2019

- - 5/
3 N Lé‘v
Pty sy 85 \;‘Vrf;JrL{ -
v

Reduction of nitrofurazone in aqueous solution by a novel catalyst based on
Ag nanoparticles on mesoporous silica

Sara Ansari, Alireza Khorshidi*

Faculty of Chemistry, University of Guilan, Rasht, Guilan, 41335-1914, Iran

Corresponding author’s E-mail: Khorshidi.@guilan.ac.ir

Among the different noble metal nanoparticles, silver nanoparticles (Ag NPs) have attracted
immense attention due to their wide applications in various fields such as biology [1], and
catalysis [2]. Several investigations have been reported on preparation and catalytic activity
of Ag NPs. Nitrofurazone is a type of antibiotic and has been widely used in food-producing
livestock. Cytotoxicity and DNA damage by nitrofurazone has been reported [3]. Hereby we
report the synthesis of a novel catalyst based on Ag nanoparticles on mesoporous silica and
its application as an effective catalyst in reduction of nitrofurazone in aqueous solution. The
synthesized Fe;0.@SiO,@KIT-Ag nanomaterial was characterized by powder X-ray
diffraction (XRD), Fourier transform infrared spectroscopy (FT-IR), transmission electron
microscopy (TEM), and scanning electron microscopy (FE-SEM). For example, FT-IR
spectrum of Fe;0,@SiO,@KIT-6-NH, nanocomposite is shown bands at 462 and 561 cm™
are attributed to the Fe-O vibrations of FezO4 in tetrahedral and octahedral sites. In addition,
the broad and intense peak at 1072 cm™ is attributed to asymmetric stretching vibrations of
Si-O-Si. Also, stretching vibration of the N-H functionalities was observed at 3421 cm™

[1] P. Banerjee, M. Satapathy, A. Mukhopahayay, P. Das, Bioresources and Bioprocessing, 1 (2014) 1.
[2] S. Sarina, E.R. Waclawik, H. Zhu, Green Chemistry, 15 (2013) 1814.

[3] P-L Olive, Chemico-Biological Interactions 20 (1978) 323.
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Effect of pH for Lead removal from Aqueous Solution applying
Montmorillonite

Seddigheh Dianat**, Mohammad Sedigh Mortazavi®<®
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BIranian National Standards Organization of Hormozgan
®Persian Gulf and Oman Sea Ecology Research Center, Bandar Abbas, Iran
seddig43@gmail.com

Wastewaters containing heavy metals as contaminants originate from a large number of metal-
related industries and mines. Heavy metals are toxic and nonbiodegradable, and their presence
in streams and lakes leads to bioaccumulation in living organisms, causing health problems in
animals, plants, and human beings [1]. To avoid water pollution, treatment, that is, the removal
of heavy-metal ions from industrial wastewaters is needed before disposal. Several
conventional techniques are used for removing heavy metals from aqueous solutions [2].
Compared with other conventional techniques, adsorption appears to be an attractive process
in view of its efficiency and simplicity of operation in the treatment of wastewaters containing
heavy metals, as well as the availability of a wide range of adsorbents [3]. Large-scale sorption
processes for the treatment of wastewaters containing heavy metals demand inexpensive,
nontoxic, and available sorbents with known kinetic parameters and sorption characteristics.
Clay minerals are good adsorbents for metal ions from aqueous solutions owing to their high
cation exchange capacities, high abundance and local availability, nontoxicity, chemical and
mechanical stability, Brgnsted and Lewis acidity, low costs, and ability to be recycled.

In this study, the effect of pH on Lead elimination from Aqueous Solution using
montmorillonite has been investigated (Fig.1). The montmorillonite clay before and after of Pb
adsorption was characterized by X-Ray Diffraction (XRD) and Field emission scanning
electron microscopy (FE-SEM).
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Fig.1 Effect of pH on the removal rate of Pb(Il) (50 ppm) using montmorillonite (20 mg), contact time (15 min) .
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Lead (PDb) is the third-most common toxic element in the heavy metal toxicity list. It is also one
of the 10 chemicals that the WHO has set out as a cause for significant public health concerns
[1]. The removal of Pb (Il) has become a great concern globally due to these toxic effects of
Pb (I1) on living beings. In the past few years, various techniques have been used for lead
removal [2]. Among these methods, adsorption has the advantages of being easy to perform
and having a low cost and high efficiency. Thus, it has been used commonly in the heavy metal
pollution treatment of water [3]. Clay as an adsorbent is widely used for the removal of heavy
metals and has great applicability due to its being economical and having an environment-
friendly nature, a high adsorption capacity, and a wide pH range.

In this study, montmorillonite/TiO2 (Mont/TiO2) mineral was made nano-size and
characterized by FT-IR, XRD and FE-SEM. Then nano Mont/TiO2 was used to adsorb Pb(Il)
in the aqueous solution. Figs.1a, b shows the effect of dosage of adsorbent and contact time on
the removal of Pb(ll) ion in the presence of Mont and Mont/TiO,, respectively. The obtained
results show that the efficiency of these adsorbents is such that a small amount of adsorbent,
even 20 mg can eliminate a significant amount of lead ion (1) (50 ppm) over a short period of
time (5 minutes).
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Fig.1 Effect of (a) adsorbent dosage and (b) contact time on the removal rate of Pb (I1) (50 ppm), pH 7.
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Synthesis and characterization coordination of polymers of a new Zn
(1) with bidentate flexible ligands

* Seyed MohamadReza Mortazavi, Mehdi Khalaj*

Department of Chemistry, Buinzahra Branch, Islamic Azad University, Buinzahra, Iran
Khalaj_mehdi@yahoo.coom
A new coordination polymer, {[Zn(bib)3](ClO4)2}n (1), was prepared at room temperature by the
reaction of appropriate salts of zinc(ll) with the flexible linker ligands 1,4-bis(imidazolyl) butane
(bib) and methylimidazolyl)butane (bibM¢). The compound was characterized by elemental
analyses, IR spectroscopy and single crystal X-ray diffraction. In the polymeric structure of 1, the
Zn(ll) ions lies on an inversion center and adopts the ZnNg octahedral geometry. In compound 1,

six bib ligands are coordinated to one central zinc(ll) to form an open 3D 2-fold interpenetrating

framework of the a-polonium (pcu) type topology.
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View of the coordination environment of Zinc(ll)

[1] Y.Wen, T. Sheng, X. Zhu, H. Zhang, C. Zhuo, S.Hu,W. Cao, X.Wu, Chem.-Eur. J. 22 (2016) 5327.

[2] B. Li, H. =M. Wen, Y. —J. Cui, W. Zhou, G. —D. Qian and B. —L. Chen, Adv. Mater. 28
(2016) 8819.
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Synthesis and characterization of NdxSr.As.07+5 by solvothermal method

Leila Kafi-Ahmadi*, Shahla Ekhtivyari

Department of InorganiC Chemistry, Faculty of chemistry, Urmia University,Urmia
l.kafiahmadi@urmia.ac.ir

Mixed metal oxides have drawn considerable attention in many applications such as
immobilization of fission products, catalysis [3], and solid electrolytes [10]. They have also
been used in various environmental and bio-industrial applications such as in degradation of
organic pollutants. The main objective of this study was to synthesize and characterization of
NdxSr2As207+5  using As203, Sr(NOs). and Nd2Os by solvothermal method (ratio
H>O:Ethanol was 1:1) at 200 °C for 24 h( pH=12) . The employed techniques are XRD, SEM
and DRS. XRD pattern of powdered sample is presented in Fig.1. Rietveld analysis showed
that the obtained material was crystallized well in the monoclinic and tetragonal crystal
structures . The crystallite size of the sample was calculated from x-ray lines broadening of
the reflections of using Scherrer’s equation(D=24 nm). Fig.2 shows the FESEM image of
sample. It shows that the product is consisted of high-length rods and sheets.The optical
properties of the obtained material showed that the material has strong absorption in UV light
region. The direct optical band gap energies of the two samples show that there are two
distinct band structures. So, two band gap energies are present in the spectra at about 3.00
and 3.40 eV.
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Fig 1: XRD pattern of sample Fig 2: SEM spectra

[1] J. Cheng, J. Li, C. Ma, Z. Hao, Catalysis Communications, 2009, 10 (8) 1170-1173.
[2] B.J. Wuensch, K.W. Eberman, C. Heremans, E.M. Ku, P. Onnerud, E.M.E. Yeo, S.M. Haile, J.K. Stalick,
J.D. Jorgensen, Solid State lonics, 2000, 129 (1-4) 111-133.
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Scanometry Method Study, Structural and Spectroscopic Aspects of Schiff
Base Ligands Containing N and S Donor Atoms

Sheida Esmaielzadeh*

Department of Chemistry, Darab branch, Islamic Azad University, P.O. Box 7481783143-196, Darab, Iran
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The tetradentate Schiff base ligand methyl-2-{[1-methyl-2-(aceton)
ethylidynenitrilo]ethyl}amino-1-cyclopentenedithiocarboxylate,  (HzcdacacMeen),  was
synthesized and characterized by elemental analysis, IR, *H NMR, UV-Vis and mass
spectrometry. The characterization of the scanometry method [1,2] based sensor membrane is
described for the determination of Schiff base ligand on the immobilization of some metals
such as Fe, Mn, Cu, and Ni on a triacetylcellulose membrane. The application of silica gel
polymer as a reagent for determination of metal ion based on single drop scanometry was
described. After mixing sample solution containing Schiff base ligand with silica gel
polymer, reaction was done and one droplet of final solution injected on the glass plate,
before drying the droplet, glass plate was scanned with flatbed scanner. Image of solution
single droplet was analyzed to color values in the various color spaces such as RGB, CMYK,
HSL, HSV, XYZ, and correlation between any color values and concentration was studied.
The characterization of single droplet, the sampling box location in the single drop and the
effect of times on the reaction was studied by scanometry method.

[1] A. Khajehzadeh, T. Ghaedian, F. Barani, Z. Sadeghi Mazidi, J. Biodiv. Enviro. Sci. 8 (2016) 25.

[2] Sh. Esmaielzadeh, L. Azimian, Kh. Shekoohi, Kh. Mohammadi, Spectrochim. Acta Part A: Mol. Biomol.
Spect. 133 (2014) 579.
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Synthesis and characterization of nano oxid (CeO2) And (NiO) using
precursor
[(phen)2(OH2)Ni(u SCN)Ce(USCN)(SCN)sNi(OH:)(phen)2] NOs

Simin Rahat Dahmardeh, Hamideh Saravani®, Masoud Rafigh Esmaeilzaei

Department of Chemistry, University of Sistan and Baluchestan, P.O. Box 98135-674, Zahedan, Iran

saravani@chem.usb.ac.ir

In this investigation, we report facile synthesis of transition metal oxide (CeO2) And (NiO) as
nano oxid. The process contained two steps: first preparation of complex [(phen)2(OH2)Ni(u
SCN)Ce(USCN)(SCN)zNi(OHz)(phen)2] NOs(1) where phen=1,10-phenanthroline and SCN=
thiocyanate. Then the precursors were complex (1) synthesized using a mix of ethanolic solution
of Ni(NO3)2(2mmol), and phenanthroline(4mmol) and Ce(NO3)3(1mmol) , SCN(6 mmol).
Then desired product was collected by suction filtration and characterized using Fourier
transform infrared (FT-IR), Ulcalcination. In first step, tra Violet-Visible (UV-vis) spectroscopy
and cyclic voltammetry (CV) method for electrochemical studies. The next step to prepare nano
oxid, amount of compound (1) was placed in a furnace with a temperature of 700. After
calcination of title compound, this sample studied using XRD (X-ray Diffraction)and SEM
(Scanning Electron Microscopy) techniques. Particle size for several diffraction and average
crystallite size were measured from the XRD data based on Debye- Scherrer¥sequation. The X-
ray diffraction patterns at room temperature revealed that, highly pure and crystallized Ni-Ce
nano oxid as form(CeO,) And (NiO) ula with Hexagonal phases in 700°C, with an average
particle size of about less than 100nm for both nano-oxide. SEM figure show that the particles
have same morphology with a uniform porous surface[1].
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1- . N.Raman®", S. Sobha 2, L. MituDesigi ®${fithéSi§'BNA binding ability, chemical nuclease activity and
antimicrobial evaluation of Cu(ll), Co(Il), Ni(ll) and Zn(ll) metal complexes containing tridentate Schiff
base. Journal of Saudi Chemical Society.
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Synthesis and Characterization of Magnetically Recyclable Natural
Thomsonite Zeolite Supported on Fe:04s@SiO. Nanoparticle Catalyst
and its use for the Preparation of Biginelli Reaction under Solvent-free
Conditions

Somaye Khammarnia®*, Asiyeh Biabangard®, Habib Biabangard®

@Department of Chemistry, University of Payame Noor, P.O. Box 19395-4697, Tehran , Iran
bDepartment of Chemistry, Faculty of Sciences, University of Sistan and Baluchestan, P.O. Box 98135- 674,
Zahedan, Iran
°Department of Geology, Faculty of Sciences, University of Sistan and Baluchestan, PO Box 98135-
674, Zahedan, lran

Somayeh.khammarnia@yahoo.com
Thomsonite Zeolite (NaCaz[AlsSisO20].6H20) is a natural and heterogeneous catalyst that
used broadly in the synthesis of specialty and fine chemicals [1]. In this study we used
from heterogeneous catalyst (natural thomsonite zeolite) to linked superparamagnetic
nanoparticle (NP), which providing quasi-homogeneous reaction conditions. After doing
and complete reaction, the magnetically heterogeneous catalyst is easily separated by an
external magnet and provide an easy work-up.Biginelli reactions for the synthesis of 3,
4-dihydropyrimidin-2-(1H)-ones derivatives have been shown many important
biological properties such as antibacterial and anti-inflammatory, antifungal,
antihypertensive effects, anticancer, anti HIV agent [2]. Magnetically recyclable
natural thomsonite zeolite supported on FezO4@SiO> core-shell nanoparticles was
prepared for the first time. The natural nanocatalyst was characterized by various
techniques such as FT-IR, TGA/DTA, SEM, SEM-EDS, XRD, VSM, and UV
analysis. This magnetically recyclable catalyst was used for the rapid synthesis of
3,4-dihydropyrimidin-2(1H)-one derivatives from ethylacetoacetate, urea, and

aromatic aldehydes under thermal solvent-free conditions.
[1]R.A. Sheldon, H.V. Bekkum, Fine Chemicals through Heterogeneous Catalysis, Wiley-VCH:  Weinheim,
New York, 5(2001)456

[2]A. Bhatewara, S.R. Jetti, T. Kadre, P. Paliwal, S. Jain, Int. J. Med. Chem. 2013 (2013) 1.
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Synthesis, Characterization and Photocatalytic Application of LaFeO; ,NdFeOs;
Magnetic Nanocomposites in Removal of Organic Wastes Water

Somaye Khammarnia®*, Alireza Akbari?, Jilla Saffari®, Mehri-Saddat Ekrami-
Kakhki¢

aDepartment of Chemistry, University of Payame Noor, P.O. Box 19395-4697, Tehran, Iran

bDepartment of Chemistry, Zahedan Branch, Islamic Azad University, P.O. Box 98135-978, Zahedan, Iran
‘Esfarayen University of Technology, Esfarayen, North Khorasan, Iran

Somayeh.khammarnia@yahoo.com

The development in the field of nano scale science and engineering provides us with
unprecedented understanding and control of matter at atomic and molecular levels. The later
advances in nanotechnology allow us to make more and more advanced materials with
unusual magnetic, electric, optical, and biological properties [1] Organic dyes are widely
used in different fields and seriously decrease water pollution. Most of the industrial dyes are
toxic, carcinogenic, and teratogen [2]. Photocatalysis can play an important role in new
technologies of water and wastewater purification [3]. The present work shows preparation of
LaFeOs ,NdFeOs nanocomposites as effective photocatalysts. The prepared products were
characterized by x-ray diffraction pattern (XRD).Transmission electron microscopy (TEM)
and Fourier transfer infrared (FT-IR) spectroscopy. Alternating gradient force magnetometer
(AGFM) illustrates magnetic behavior of LaFeO3, NdFeO3 nanocomposites. The
photocatalytic behavior LaFeOs ,NdFeOs nanocomposites were evaluated using the
degradation metile violet, malachite under ultraviolet light irradiation .the results show that
LaFeOs ,NdFeO3s nanocomposite have application magnetic and photocatalytic performance.

[1] P. Poizot, S. Laruelle, S. Grugeon, L. Dupont & J-M. Tarascon, Nature, 407(2000) 496.

[2] S.Qadri, A.Ganoe,Y. Haik, J Hazard Mater,169( 2009)318.

[3] J. Grzechulska, A. W. Morawski , J. Grzechulska, 36 (2002) 45.
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Preparation, Characterization And Study Of Biological Potency In
Binuclear Zinc(l1) Complex Of Dithiocarbamate Derivatives

Somaye Shahrakia*, Fereshteh Shiri, Hossein Forouzandeh-Moghadam

Department of Chemistry, University of Zabol, Zabol, Iran

Email: Somaye_Shahraki@yahoo.com

It is, essential to investigate the interactions between drugs and carrier proteins in order to
specify the pharmacology and pharmacodynamics of drugs (1). A binuclear dithiocarbamate
Zn(II) complex [(phen)Zn(p-pr-dtc)Zn(phen)](NOs). (where phen = 1,10-phenanthroline, pr-
dtc = propylenebisdithiocarbamate, Fig. 1) was synthesized and characterized in the present
study. The formulated complex was evaluated for in vitro antioxidant activity as radical
scavengers against 1,1-diphenyl-2-picrylhydrazyl radicals (DPPH.). According to the results,
antioxidant activity of Zn complex (ICso = 21 mg L) was effective. Biophysical techniques
along with computational modeling were employed to examine the binding of this complex
with bovine B-lactoglobulin (BLG) as the model protein. The trial findings revealed an
interaction between binuclear complex and BLG with a modest binding affinity (Kp = 6.01 X
10* M. An intense fluorescence quenching of protein through a static quenching mechanism
was occurred due to the binding of complex to BLG. Hydrogen bonds and Van der Waals forces
was the main stabilizing forces in the development of drug-protein complex. Analysis of
protein-ligand docking demonstrated binding of complex to residues placed in the site B of
BLG .

Keywords: Carrier protein; Antioxidant agent; Molecular docking
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Fig. 1 Molecular structure of Zn(11) complex.
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Synthesis, characterization, and antibacterial activities of a cobalt (11)

complex of bipyridine derivative

Tahere Kondori*, Niloufar Akbarzadeh- T

Department of Chemistry, University of Sistan and Baluchestan, P.O. Box 98135-674, Zahedan, Iran

thkondori@pgs.usb.ac.ir

The cobalt(ll) complex of the formula [Co(5,5-dmbipy). (NCS),], was obtained by the
reaction of Co(NOg3),'6H,0O with 5,5"-dimethyl-2,2"-bipyridine and NaSCN. The metal
complex was characterized through FT-IR, UV-Vis, 'H-NMR and elemental analysis. In
vitro biological screening of the free ligand, complex and its metal salt against diverse
microorganisms was done using Macro-dilution (tube) broth method. The antibacterial effects
of complex have also been examined in vitro against standard bacterial strains. The minimum
inhibitory concentration (MIC), minimum bactericidal concentration (MBC) and inhibition
zones (1Z) of the complex, its ligand (5,5 -dmbipy) and its metal salt Co(NO3), ‘6H,0 against
the growth of microorganisms (one Gram- positive standard strain of Staphylococcus aureus;
S. aureus ATCC 25923, and one Gram-negative standard strain of Escherichia coli; E. coli
ATCC 25922) are obtained. Comparison of the antimicrobial activities of the synthesized
cobalt compounds with similar complexes in the literature shows that our new compounds are

more strong [1,2].
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The electronic absorption spectrum of the [Co(5,5 -dmbipy), (NCS),] complex in methanol

[1] M. O .Agwara, P. T .Ndifon,. N. B .Ndosiri,. A. G . Paboudam, D. M. Yufanyi, A. Mohamadou. Bulletin of

the Chemical Society of Ethiopia, 24(3) (2010).
[2] M. Khorasani-Motlagh, M Noroozifar, A. Moodi, S. Niroomand, Journal of Photochemistry and

Photobiology B: Biology, 120 (2013) 148.
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Synthesis, characterization, thermal study, and luminescent a complex of
Iron (111)

Tahere Kondori, Niloufar Akbarzadeh- T*

Department of Chemistry, University of Sistan and Baluchestan, P.O. Box 98135-674, Zahedan, Iran
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The binuclear iron(111) complex of the formula {[Fe(5,5 -dmbpy)2(OH2)]2(u-O)}(NOs)4 (a)
was prepared from the reaction of Fe(NO3)3-9H,O with 5,5"-dimethyl-2,2"-bipyridine. The
complex (a) was characterized by FT-IR, UV-Vis, TGA, *HNMR spectroscopy, elemental
analysis and luminescence measurements. Its structure was investigated by the single-crystal
diffraction method. Crystal structure analysis showed that both Fe(l11) cations are coordinated
by two bidentate ligands, one water molecule and one bridging oxygen atom, resulting in
coordination by four nitrogen atoms of 5,5"-dmbipy ligands and two oxygen atoms. The
coordination polyhedrons are distorted octahedral. The thermal stability and fluorescence
property of (a) have also been investigated [1,2].

YTA (MV)

Weight Loss (%)

Temperature [«

Thermogravimetric analysis (TGA) and (DTA), analysiscomplex (a)

[1] F.R. Shahbazi, B. Notash, V. Amani, N. Safari, Polyhedron, 119 (2016) 227.

[2] G.R. Fulmer, A.J.M. Miller, N.H. Sherden, H.E. Gottlieb, A. Nudelman, B.M. Stoltz, K.I. Goldberg, J.
Organomet. Chem, 29(9) (2010) 2176.
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Green Synthesis and Kinetics of Functionalized Piperidines promoted by

Tartaric Acid as a Naturally Catalyst under Green Solvent

Younes. Ghalandarzehi*, Halime Kord-Tamandani, Sayyed Mostafa. Habibi-Khorassani,

Faride Hossaini-Narouei
Department of Chemistry, University of Sistan and Baluchestan, P.O. Box 98135-674, Zahedan, Iran

y.ghalandarzehi@chem.usb.ac.ir

Synthesize of the substituted piperidine from the one-pot reaction between aromatic aldehydes,
anilines and f-ketoesters in the presence of tartaric acid as a catalyst has been investigated at
ambient temperature in both methanol and ethanol media [1]. Using of tartaric acid had many
advantages such as mild reaction conditions, simple and readily available precursors and
inexpensive catalyst [2]. Different conditions of temperature and solvent were employed for
calculating the thermodynamic parameters and obtaining an experimental approach to the
mechanism. Based on the spectral data, the overall order of the reaction followed the second
order kinetics. Methanol was optimized as a desirable solvent in the synthesis of piperidine,
nevertheless, ethanol in a kinetic investigation had none effects on enhancement of the reaction
rate than methanol. The results showed that the first step of the reaction mechanism is a rate
determining step [3]. The proposed mechanism was confirmed according to the obtained results
and the steady state approximation.

Keywords: Kinetics; Catalyst; Tartaric acid; Piperidine
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The catalytic role of triphenylarsine in the formation of (Z)-N-

vinyl Inorganic compound: an experimental mechanistic study

Younes. Ghalandarzehi*, Halime Kord-Tamandani, Sayyed Mostafa. Habibi-Khorassani,
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Abstract:

In the current work, the Kinetics and mechanism of the reaction between dimethyl
acetylendicarboxcylate 2 (DMAD) and phthalimide 3 (N-H heterocyclic compound) in
methanol environment in the presence of triphenylarsine 1 (TPA) as a catalyst was undertaken
using UV/vis spectrophotometry technique, for the generation of N- vinyl heterocyclic
compound [1]. The reaction followed second-order kinetics and the partial orders of DMAD
and phthalimide are one and one, respectively. Also, the fourth step (step 4, ks) of the reaction
mechanism was recognized as a rate determining step (RDS). In the previous works, when
triphenylphosphine (TPP) was employed instead of (TPA) as an another reactant (not catalyst)
for the similar reaction with DMAD and N-H heterocyclic compounds to yield different ylides,
the partial orders in related to DMAD, TPP and different N-H heterocyclic compounds were
one, one and zero, respectively. Herein, on the contrary with the current work, the first step
(steps, k1) of the reaction mechanism was determined as a rate determining step. In both the
previous and current works, TPP or TPA, participates in the first step (steps, k1) of the reaction
mechanism in order to react with DMAD, but TPA acts as a more stronger nucleophile than
the TPP, hence the rate of the first step (steps, ki) speeds up remarkably in the current work.
As a result, this step could not be a rate-determining step as well as the first step of the previous
works, so the different reactivity and nucleophicity of TPA in comparison with TPP can
influence kinetics and mechanism of the mentioned reaction, herein, this behavior has been

described on competitive mechanism. From the temperature, concentration and solvent studies,



the activation energy and the relevant activation parameters (Ea, AH?, AS 7 and AGY) were

calculated.

Keywords: Kinetics; Mechanism; UV Spectroscopy, phthalimide
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The effect of ultrasonic irradiation, time and concentration on
morphology of novel nano Hg (1) metal-organic coordination
polymer
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Coordination compounds or metal-organic hybrid materials remarkably have attracted huge
and unabated attention because of their properties[1-3] .A sonochemical method was used to
prepare nano-rods of a novel mercury(ll) metal-organic coordination polymer, [Hg(1,10-
phen)Cl2]n (1) ( 1,10-phen = 1,10-phenanthroline). The effect of the synthesis parameters such
as time, concentrations and irradiation power has been studied and optimized. Nano rods and
nano flowers morphologies were obtained by applying diverse sonication time, power and
concentration. The compounds were characterized by scanning electron microscopy (SEM),
X-ray photoelectron spectroscopy (XPS), elemental analysis, IR spectroscopy, X-ray powder
diffraction (XRD), and single crystal X-ray analysis. The X-ray structure analysis revealed that
the Hg (1) atom is coordinated by two nitrogen atoms of the “1,10-phen” ligand and four
chloride bridging atoms with a HgN2Cls donor set with symmetrical octahedral geometry. The
crystal forms a one-dimensional zig-zag polymer. The adjacent chains connected by n—n of
adjacent aromatic rings of “l, 10-phen” and other weak interactions. Hence, the weak
interactions also allow the 1D zig-zag structure to form a 3D metal-organic coordination
polymer. HgO nanoparticles were prepared by thermolysis of compound 1 at 180 °C with oleic
acid as a surfactant. The morphology and size of the as-synthesized HgO nanoparticles were
further examined using SEM.

Fragment of the coordination polymer showing the 1D arrangement

[1] Y. Hanifehpour, A. Morsali, B. Mirtamizdoust, S.W. Joo, J. Mol. Struct. 1079, 67 (2015)

[2] Y. Hanifehpour, B. Mirtamizdoust, A. Morsali, S.W. Joo, Ultrason. Sonochem., 31 (2016) 201-205.

[3 Y. Hanifehpour, V. Safarifard, A. Morsali, B. Mirtamizdoust, S.W. Joo, Ultrason. Sonochem. 23 (2015) 282—
288.
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Sonication-assisted synthesis of some new mercury complexes with a
tetradentate Schiff base ligand: Antimicrobial and thermal behaviors
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Among different ligands used for synthesis of new coordination compounds in inorganic
chemistry, Schiff base ligands are still on top because of their easy preparation, various
properties and coordinating ability toward different metals ions [1]. Schiff base ligands based
on the number of donor sites are classified to monodentate, bidentate, tridentate and so on.
Their complexes have been extensively studied in the past few years for antibacterial and
anticancer activities, catalysts, models of metalloenzymes and luminescent properties [2, 3].
In this work, a new Ns-Schiff base ligand obtained from condensation of 2-
nitrocinnamaldehyde and triethylenetetraamine has been successfully synthesized and its
mercury complexes were characterized by FT-IR, *H NMR, UV-Vis spectra and molar
conductance measurements. Based on spectral data, the general formula of HgLX. (X =CI, I,
Nz and SCN") was proposed for the mercury complexes. The mercury compounds in nano-
structure size were also prepared by sonochemical method. The nano-structure compounds
were characterized by X-ray diffraction (XRD) and scanning electron microscopy (SEM).
Furthermore, the antimicrobial activity of the ligand and its mercury complexes against four
gram positive and gram negative bacteria and also two fungi was assessed by the disk
diffusion method. Also, DNA cleavage potential of all compounds was investigated by
agarose gel electrophoresis method. Finally, thermal behaviors of all compounds were
studied by TG/DTG/DTA analyses data.

OZNGZT_N\N\HQ/N/N__ o,

Scheme 1. The structure of [HgLCl2] complex.
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Synthesis, characterization, theoretical calculation and antimicrobial
properties of some new cadmium halide complexes

Z. Goodarzi', A. Zamanpour ', S. Joohari'*, M.Montazerozohori'

'Department of Chemistry, Firoozabad Branch, Islamic Azad University, P.O.Box Y¢V1e-11Y,
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The scientific field of Schiff bases and their complexes is interesting in inorganic chemistry
points of view. These compounds have a variety of structures and applications depending on
the aldehyde and amine used in their synthesis. These ligands and their metal complexes have
different applications in bioinorganic chemistry, material science, catalysis, separation and
encapsulation processes, hydrometallurgy, formation of compounds with unusual properties
and metal-metal interactions. Many biologically active Schiff bases have been reported in the
literature that show antimicrobial, antibacterial, antifungal, anti-inflammatory,
anticonvulsant, antitumor and anti HIV activities[)-Y]. In this work, we present synthesis and
characterization of some cadmium halide complexes with formula of CdLXY ((X=CI™, Br",
I and L= a new ligand formed via condensation of bromobenzaldehyde and bis(Y-
aminoethyl)amine). The ligand and its complexes were characterized by physical and spectral
data. After characterization, the ligand and its complexes have been subjected to biological
standard tests for their antimicrobial activities. Finally, the compound structures were
optimized and then some structural parameters and vibrational frequencies were calculated at
the BYLYP/LANLYDZ level of theory.

Figure Y-The FT/IR of ligand.
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Synthesis and identification of the nickel dimethylformamide and
thiocyanate [Ni (SCN) 2 (DMF) 4] complex by hydrothermal method
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In this paper, we synthesized [Ni (SCN) 2(DMF)4] complex (DMF= N, N-dimethylformamide
and SCN= thiocyanate) by hydrothermal method [1]. This complex characterized by single-
crystal X-ray analysis (X-Ray), Fourier Transfer infrared (FT-IR) and UV-vis spectroscopy.
The results of infrared spectroscopic studies showed stretching vibration of CN bond in the
NCS ligand in the 2063 cm™ region. Absorption spectra of complexes showed transitions in
the UV-Vis region, which are related to the SCN and dimethylformamide (DMF) ligands. Low-
intensity absorbing bands in the 400-800 area that are attributed to d-d metal doped metal ions
in the complex. These delicate bands are the result of multiple to multiple transitions in d
orbital. The d — d transfers of nickel are seen in the region of 800nm. The electron transfer in
this region corresponds to *A.g — 3T2g. Ni also contains 3Azg — °T1g (F) and *Ag — *T1g
(P) transfers [2]. The ORTEP diagram of the complex is shown in Figure 1.
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Figurel. ORTEP of the complex
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Some new nanostructure cadmium imidazolidine
Schiff base complexes: Thermal behavior, antimicrobial, and DNA
cleavage potential

Zahra Shirazi', Morteza Montazerozohori'*, Reza Naghiha? and Zahra Akbari*

!Department of Chemistry, Yasouj University, Yasouj, 7591874831 Iran
2Department of Chemistry, Yasouj University, Yasouj, 7591874831 Iran

*Corresponding author address: mmzohory@yahoo.com

Schiff bases are very popular ligands for inorganic chemists because of their easy synthesis,
structural variety and high coordinating ability for different metal ions [1]. these compounds
and their metal complexes form important class of materials in medicinal chemistry with
various biological activities including urease inhibitory, antitumour, antifungal, antibacterial,
antiproliferative, anti-inflammatory, antiviral and insulin-enhancing activities [2].

In this study, a new series of cadmium halide/pseudohalide complexes with a novel Schiff base
ligand containing imidazolidine ring has been successfully synthesized. Schiff base ligand and
its complexes were characterized by FT-IR, H, C NMR, UV-Vis spectra, thermal analyses
and molar conductance measurements. based on spectral data, the general formula of CdLX>
(X = CI', Br, I"and SCN", N3, NOs) was proposed for the cadmium complexes. CdO
nanoparticles were prepared by direct calcination process of cadmium bromide complex at
600°C under air atmosphere. the cadmium compounds in nano-structure size were also
prepared by sonochemical method. the nano-structure compounds were characterized by Xray
diffraction (XRD) and scanning electron microscopy (SEM). furthermore, antibacterial
activities of compounds have been screened against various bacteria and fungi by disk diffusion
method. finally DNA cleavage potential of the compounds was investigated by agarose gel
method.
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Ceo.25Sr1.75Ni0O3.75 Assisting with Pd and Co Nanoparticles: Synthesize,
Characterization and Catalytic Potentiality for Ethylene Glycol Electrooxidation
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A fuel cell is an electrochemical’ device operating at the different temperatures that convert the
chemical energy of a fuel (e.g., alcohol) and an oxidant in the presence of a catalyst to the water, CO,
heat, and electricity [1]. Lately, the metal oxide composites have attracted significant attention as
electrocatalysts owing to their low cost, easy preparation, and stable structure [2]. Ethylene glycol can
be introduced as a suitable fuel for the fuel cells, due to its low vapor pressure, lower price, easier
storage and lower flammability compared to other organic compounds [3]. In this work, the
Ceo.255r1.75N103.75 mixed metal oxide was synthesized in nano-size (~ 24 nm) by the co-precipitation
method in the presence of oleic acid as surfactant and characterized via spectroscopy and microscopy
techniques. Then, Pd and Co nanoparticles were chemically reduced on as-prepared Ceo.25Sr1.75NiO3.75
in chitosan matrix. The physicochemical characteristics and electrochemical behavior were determined
for Pd-Co-Ceo.25Sr1.75NiO3.75. The electro-catalytic ability of Ceo.25Sr1.75NiOs.75, Pd, Pd-Co, and Pd-
Co-Ceo.255r1.75NiO3.75 toward ethylene glycol oxidation was compared via the electrochemical studies
in alkaline media. The results showed that the incorporation of as-prepared mixed oxide to Pd-Co was
efficient to improve the current density and the transferred charge during the electrooxidation of

ethylene glycol.

01-086-0212.CAF
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XRD pattern of as-prepared Ceg.25Sr1.7sNiOz.75 nano-particles
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Preparation and Characterization of SrCeCuOs and its Application Assisting with
Pd and Co as Nano-Catalyst for Electrooxidation of Ethylene Glycol
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Recently, the electrooxidation of organic compounds (e.g., alcohols) is considered in the connection with
the progress of fuel cells [1, 2]. It is an electrocatalytic reaction proceeding over the electron transfers
and is intricated via the molecule adsorption on the surface of the heterogeneous catalyst and creation of
poisoning intermediate. In the present study, a facile sol-gel assisted with the ultrasonic method for the
synthesis of well-dispersed SrCeCuOsz nanocrystals (~ 50 nm) was developed in the presence of oleic
acid as the surfactant. The product was characterized with using Fourier transform infrared spectroscopy,
X-ray diffraction, scanning electron microscopy, and energy dispersive X-ray spectrometer. Afterward,
it was focused on the chemical reduction of Pd and Co nano-particles on SrCeCuOz nanocrystals. The
morphology and status of Pd-Co-SrCeCuOs nano-composite were determined by using a field emission
electron microscope. The catalytic activity of SrCeCuOs, Pd, Pd-Co, and Pd-Co-SrCeCuOs for the
electrooxidation of ethylene glycol was compared by the electrochemical techniques in alkali. The results
presented that the integration of SrCeCuOs mixed metal oxide to Pd-Co was effective to increasing the

current density and transferred charge during the ethylene glycol electrooxidation reaction.
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XRD pattern of as-prepared Pd-Co-Ceq.25Sr1.7sNi0O3.75 nano-particles
[1]. F.J. Garcia-Mateos, T. Cordero-Lanzac, R. Berenguer, E. Morallén, D. Cazorla-Amords, J. Rodriguez-Mirasol, T.
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Synthesis and characterization of Fe;0,@Mo0O3; nanoparticles

Iran Sheikhshoaie*, Mahdieh Sheikhshoaei, Zohreh Khoshbakht

Shahid Bahonar University of Kerman, P.O. Box 76169-133, Kerman, Iran

i_shoaie@yahoo.com

Magnetic particles play an important role in biomedical applications, for instance,
nanoprobes [1-2]. In this study, we demonstrated the synthesis of a new core-shell
nanoparticle (Fes;0,@Mo0O3) by using FesO4 nanoparticles and ammonium heptamolybdate
and characterization of its structure by some spectroscopic methods like FT-IR, scanning
electron microscopy (SEM), Transmission Electron Microscopy (TEM), X-ray powder
diffraction patterns (XRD) and MAP analysis. In this work we prepared new core-shell
nanoparticles (Fes0s@Mo0Os3) by reflux of Fe;04 and ammonium heptamolybdate in ethylene
glycol with a rapid method [3]. Firstly, Fe3O, nanoparticles were synthesized by a
solvothermal method. Then 100 mg of Fe304 nanoparticles were dispersed in a round bottom
flask containing 50 mL ethylene glycol. Then a solution of 617 mg of ammonium
heptamolybdate in 10 mL deionized water was added to the flask and the mixture was
refluxed at 160 °C for 12 hours. The obtained black products were filtered out and washed
with absolute ethanol and distilled water several times to remove impurities and dried in an

oven 60 °C for 4 hours.

TEM images and EDX analysis data for Fe;0,@Mo0;
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Synthesis and characterization of magnetite FesOa
nanoparticles by a rapid method
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The magnetic properties of iron oxides have been studied in various ranges of applications
including magnetic recording media, catalysts and Ferro fluids [1-3]. So in this work we
synthesis of a nano sized FezO4 by a simple method and characterized by some methods, X-
ray Diffraction (XRD); Infra-red Spectroscopy (IR), Scanning Electron Microscope (SEM) and
Energy Dispersive Spectroscopy (EDS). A Fe (Il) solution was prepared by using 5 g of
FeS04.7H20 and dissolved in 35 ml of distilled water in a 50 ml round bottom flask under
nitrogen gas. In a separate flask 0.40 g of KNO3 and 2.80 g of KOH were dissolved in 15 ml
distilled water (solution b) at 90°C in an oil bath. Solution b was added drop wise for 5 minutes
into the Fe(1l) under nitrogen gas yielding a black solution. The solution was maintained in the
bath at 90°C for an hour to ensure homogeneity of the solution, and was left overnight at the
same temperature. After 15 hours the nanoparticles were separated magnetically and washed
with 30 ml water for six times and dried in an oven 95 °C for 2 hours.
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Recently have been reported that metal-organic complexes based on copper,
ruthenium and rhodium with N,N'-donor ligands such as 2,2',-bipyridine or 1,10-
phenanthroline acts as an anticancer agent more effective than cis-platinum[1, 2]. The
complexation of transition metal ions such as Cu(ll) with pyrazolone derivatives,
causes them to be used as active agents in biological, pharmacological and clinical. In
this study, a dinuclear copper (II) complex with a formula of
[Cuz(pydc)2(inta)2(H20)2] .3H20 (Fig.1) have been synthesized under ultrasound
irradiation and characterized using various techniques such as (SC- XRD), FT-IR
spectroscopy, UV-Visible spectroscopy and thermal analysis methods (TGA and
DSC). The two Cu(ll) centers have different coordination number and geometry. One
of the centers is six-coordinate with a distorted octahedral geometry and another one
IS penta-coordinate with a distorted square pyramidal. The two centers of copper are

Fig.1. A polyhedral geometry around centers of copper.
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Synthesis, Characterization and Magnetic Behavior of A Metal-Organic
Frameworks Based on Lanthanum(lll)
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Lanthanide complexes have unique physicochemical properties, especially their magnetic and
luminescent properties [1, 2]. Many chemists reported the synthesize of MOFs based on
lanthanides with a lot of different carboxylic acids, such as pyridine- 2,6-dicarboxylic acid
with beautiful and interesting structures[3]. In the present work, a new polymer formulated as
[([La(Pydc)2(H20)3].4H,0), (1) that Pydc = pyridine-2,6-dicaboxylic acid was synthesized
by a sonochemical process. The results of crystallography confirmed that complex revealed a
monoclinic space group P21/c. The La (I11) ion is nonacoordinated in collaboration with two
dipicolinate ligand as tridentate chelating ligands and three oxygen atoms of water molecules.
The remanent magnetization (M;) and the coercive field (H) for complex are 0.016emu/g and
1164.670e, respectively. However, the saturation magnetization was not observed even in
15kOe of applied magnetic fields and magnetization increases linearly with increasing
applied field.
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Magnetization as a function of magnetic field at room temperatures of complex 1.
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Polymeric Schiff Base Zinc(11) Complex Based on N,N-bipyridinium:
Synthesis, characterization and thermal study

Zohreh S. Ghavami, Gholamhossein Grivani*

School of Chemistry, Damghan University, Damghan 36715-364, Iran

Zohrehghavami2@gmail.com

Polymeric Schiff bases are an important class of coordination polymers with multidentate
donor sites, known to form polychelates with transition metal ions. The essential properties of
polymeric Schiff base are due to the azomethine linkage in polymeric backbone [1-2]. In this
study, it is described the synthesis and characterization of a new polymeric Schiff base ligand
derived from diethylene triamine and bipyridinium bis(methyl salicylaldehyde) and its zinc(l1)
polymeric Schiff baes complex. Ligand and ionic zinc-Schiff base complex were characterized
by different methods: FT- IR, *H-NMR and CHN. The thermal properties of polymer were
evaluated by differential thermal analysis (DTA) and thermogravimetric (TG) analyses. The
results of C, H and N analysis agree with the expected values. In the FT-IR spectrum of the
polymer metal complex the stretching vibration band of OH group appears as a weak band.
Also the azomethine band shifted to 1608 cm™. These observations indicating the coordination
of the ligand to metal ion. The analyses of the thermal curves of the polymer metal complex
show higher thermal stability than the polymeric Schiff base ligand.
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Synthesis and spectroscopic properties of one mixed metal salophen
complex with azide bridge ligands

Zohreh Shaghaghi*, Mehri Aligholivand
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161, Tabriz, Iran
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Dinuclear transition metal complexes have been extensively investigated in molecule-based
magnetism and catalysis [1].The complexes have been shown interesting properties depending
on metal ions, bridging ligands and anions [2]. In particular, an azide ion as bridging ligand
have been used for constructing a variety of structures and developing molecule-based
magnetic materials, due to its binding modes such as end-on, end-to-end, and terminal [3].
Here we report the syntheses, characterization and spectroscopic properties of one dinuclear
Co(Il) and Cu(Il) complex with salophen-type and azide ligands. The salophen ligand is
prepared from condensation reaction between 4-chloro-1,2-diaminobenzene and
salicylaldehyde in ethanol. The complex is obtained from the reaction between one equivalent
salophen with Cu(CH3COO);.H2O and Co(CH3COO),.4H>O and two equiv. of NaN3 in
methanol.

[1] D.-H. Kwon, M. Proctor, S. Mendoza, C. Uyeda, D.H. Ess, ACS Catal. 7 (2017) 4796.
[2] J.J. Phillips, J.E. Peralta, J. Phys. Chem. A 118 (2014) 5841.
[3] Y.-F. Zeng, X. Hu, F.-C. Liu, X.-H. Bu, Chem. Soc. Rev. 38 (2009) 469.
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Synthesis and characterization of NiO-CuO nanocomposite by thermal
decomposition method

Zohreh Shaghaghi*, Ali Reza Amani-Gadim and Mahsa Seraji
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161, Tabriz, Iran
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Mixed metal oxides have found increasing research focus and applications in physics,
chemistry, materials science and engineering. The combination of two or more metals in an
oxide matrix can produce materials with novel physical and chemical properties leading to
relatively higher performance in various technological applications [1]. CuO is a p-type low-
band gap (1.2 eV) semiconductor used as high T. superconductor, for magnetic storage media,
gas sensing, photocatalysis, photovoltaics and battery applications [2]. NiO is p-type with a
wide band gap of 3.6 - 4.0 eV and has wide applications in drug delivery, gas sensing, battery
electrodes, photoelectrodes and electrochromic windows [3]. In this work, the NiO-CuO
nanocomposite is obtained from pyrolysis of Cu(Il) complex with N,N-bis(salicylidene)4-
bromo-1,2-phenylendiamine at 550 °C for 24h in nickel crucible. The synthesized
nanocomposite is characterized and studied with several techniques such as FT-IR
spectroscopy, X-ray powder diffraction (XRD) and scanning electron microscopy (SEM).

[1] Kh. Ghanbari, Z. Babaei, Anal. Biochem. 498 (2016) 37.
[2] D. Tahir, S. Tougaard, J. Phys. Condens. Matter. 24 (2012) 175002.
[3] R.K. Sharma, D. Kumar, R. Ghose, Ceram. Int. 42 (2016) 4090.
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