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Adsorption and Kinetic Study of Crystal violet, Methylene blue, Eriochrome Back T on
Fig leaves and Azollamodified with magnetite iron oxide nanopatrticles

aNina Alizadeh?Naereh BesharatfShahab Shariati

aDepariment ofChemistry, Guilan University, Rasht, Iran
bGilan Agricultural and Natural Resources Research and Education CAmgteécultural Research, Education and
Extension Organizatio(AREEQ)
‘Department ofChemistry,Rasht Branch, Islamigzad University, Rasht, Iran

Abstract

This study was focused on the adsorption of Crystal @), Methylene blu¢MB) as cationic dyeand
Eriochrome Black TEBT) as a anionic dye on magniée nanoparticles loaded Fig leave (MNLFL) and
Azolla (MNLA) as naturally cheap sources of adsorbents. MNLFL and MNLA were prepared with
chemical precipitation method and they were characterized with Fourier transform infrared spectroscopy
(FT-IR), X-ray dffraction (XRD) and Scanning electron microscopy (SEM). Different parameters affecting
the dyes removal efficiency such as contact time, PH of solution and amount of adsorbents were optimized.
Dyes adsorption process was studied from both kinetic antibemumn point. The kinetic ofadsorption

was tested for pseudfirst order, pseudesecond order and intraparticle diffusion model. At optimum
conditions, the sorption of the Crystal violet and Methylene blue oMtieFL and MNLA adsorbents

were best desitred by a pseudo secoondder kinetic model Equilibrium data were fitted wetb the
Langmuir isotherm more than Freundlich isotherm. The synthesized sorbent showed complete dye removal
with 0.0057and 0.882 mg ¢ sorption capacitfor MNLFL and MNLA for Crystal violet and 1.82nd

0.518 mg g* sorption capacityaspectively for Methylene blu&he results showed MNLFL and MNLA

can be used as efficient adsorbents for removal of Crystal violet, Methylene blue from aqueous solutions
but Removal of Eriocltume Black T for both of adsorbents were about 20 %.these natural adsorbents are
not suitable for Eriochrome Black T.

Keywords: Crystal violet; Methylene blue; Eriochrome Black T; Fig leave; Azolla; Magnetic nanopatrticles
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Non-covalent functionalization of Boron Nitride Nanotubes with Tunable lonic Liquids: A
Theoretical Study

Hossein Roohi anlhatereh Ghauri
Department ofChemistry Faculty of Science, University of Guilan, Rasht, Iran
Corresponding author #nail: Ghauri91@phd.guilan.ac.ir

Abstract

The ONIOM calculations at the MaBX/6-31+G(d): PM6level of theory was performed to study the nhon
covalent interaction of (&) zigzag singlavalled boron nitride nanotube KBNT) and the tunable aryl alkyl
ionic liquids(TAAILs). Two different geometrical configurationfd and B complexes) were found in ron
covalent interaction between BNNT surface and TAAILSHWYMIM] [BF4] (X= NH,, CH;, H, CHO and
NO.). The interaction eneygfor Ai, Az, As, Az and A complexes is21.26,-19.66,-18.37,-20.12 and
20.95 kcal mot and for BiBs complexes is-21.63, -21.34, -20.68, -21.25 and-21.84 kcalmal,
respectively. Comparison of interaction energies indicates that tlmenplexes a& more stable than A
ones.A detailed analysis of the geometric agldctronic properties, global reactivity descriptas®rk
function, dipole moment and electron density of the sfategure BNNT and different configurations of
the modified BNNT weresarried out It is predicted that the-~ s t aotBNNThwgth the TAAILs is
accompanied by a decrease in the energy gap.ChelpG analysis revealed that, the charge on the cations,
anions and BNNT surface changed upon adsorption and the charge transfec{@i@d between [}
TAAILs and nanotube surface.

Keywords: BNNT; Energy gapTAAILs; Chelpg
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Novel synthetic method of new intermediates to achieve "sorafenib”, a liver cancer drug

Nosratollah Mahmoodi *Sajede Shoja
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Corresponding author #nail: mahmoodi@guilan.ac.ir

Abstract

The antitumor activity of kinase inhibitors has been described in literature and contain a diaryl urea scaffold
[1-2]. Sorafenib with diaryl urea moiety is muléirgeted inhibitor ofseveral kinases including Raf,
VEGFR and PDGFR and was approved by Food and Drug Administration (FDA) for the treatment of
advanced renal cell carcinoma (RCC) in 2005 and unresectable hepatocellular carcinoma (HCC) in 2007

[3].

In continuation to our rece interest regarding design, synthesis and purification of pharmaceutical
compounds with biological properties-§4, here our main goal is synthesis, isolation, purification and

anticancer properties of new novel derivatives of Sorafenib as potetitargeted antitumor agents.

CH;3NH,
MgC12 N _ 4-aminophenol
N t-BuOK, K,CO;3
DMF4 hloro-3-(trifl thyl | b O\©\ i /@ia
-chloro-3-(trifluorome
phenylisoc;anate ) N A NJJ\N CF;

CH,C1 (6] N
S H Sorafenib

Keywords: Sorafenib; Antitumor activity; Liver cancer; Drug synthesis
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Synthesis and biological investigation of novel Azo Schiff bases

A. SheykhiN. O. Mahmoodi, A. Yahyazadeh M. Pasandideh
Department of chemistry, Faculty of Science, University of Guilan, Rasht, Iran
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Abstract

Synthetic dyes quickly reptad the traditional natural dyes. Azo dyes are the large class of synthetic organic
dyes that contain nitrogen as the azo group (T N=NI
were manufactured by Mene in 1861 (Aniline Yellow) and by Marin 1863 (Bismarck Brown) [1].

Today this dyes used in different industryes like medicine, paints, food, ink, cosmetics, materials and etc

[2, 3].

In continuous to our previous works in synthesis of azo compounds, here in we repguot syiethesis of
substituted Azo Schiff bases in ethanol as solvent afslQH as catalyst under reflux condition in high
yields. All the synthesized compounds were characterized by TLC, Melting point, IR and NMR. Analysis
indicated by the symbols of the elements is véogeto the theoretical values.thisinvestigation bis azo

dyes 3a3j were synthesized and were evaluated for their in vitro antibacterial and antioxidant activity.
Keywords: Azo; antibacterial; Antioxidant
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Investigation of s uiBBNH: tPWHen({n=0i8)fprficegedbonded t he X
complexes

Hossein RoohiTahereh Tondro

Department of Chemistry, Faculty of Science, University of Guilan, Rasht, Iran

Corresponding author #nail: hroohi@guilan.ac.ir

Abstract

Quartum chemical calculations have been carried out to study of the structures, binding energies, and
bonding properties of the pnicogbonded complexes of PPH NH2:PRHs., ( n= 0'3) with the
substituents including X= H, F, CN, CHO, NHCH;, NO, and OCH. Ab initio calculations were
performed using MP2 and M@8X methods. The changes in the Pnicogen bond (PB) strength due to
variation of the substituents were well monitored by changes in the interaction energy, structural parameter,
natural charge, chargeatrsfer, electron density topology, NMR chemical shielding and sjpiim coupling
constants.[1] The results demonstrate that the strength of the pnicogen bond increases byehetingn
substituents. The reverse situations were found for eléecorping substituents. NBO analysis confirms

that the charge transfer takes place from fragment-BHXH,) to fragment 2 (PfHsn). The electron

density topology properties based on atoms in molecules (AIM) theory showed that the PB interactions in
the Xi PhH NH2:PRHs., complexes (X= NB OCHs;, CHs, H and F) are stronger than those afPK
NH2:PRHz., (X= CHO, CN and NG complexes, indicating that the electirdonating of X benefits for

the stability of PB structure.[2] The correlations were found between BidtRspin coupling constant as

well as isotropic shielding constant and the binding energy alodine distance atiBond critical point.

Keywords: pnicogen bond; NBO; AIM; NMR
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H2S adsorption and its effects on electronic and structure properties ofiG-doped (6,0)
SW-BNNTs

H. RoohiandLayla maleki
Department of Chemistry Faculty of Science, University of Guilan, Rasht, Iran

Correspondag author Email: maleky@phd.guilan.ac.ir

Abstract

Boron nitride nanotubes (BNNTSs) exhibit much better chemical and thermal stabilities compared to CNTs
[1, 2]. However, the most significant differences in phgisizoperties of C and BN nanostructures are their
electrical performances. For example, BNNTSs are electrically insulator with a band gap of 5.8+ 0.2 eV [3].
Also, StoneWales defect effects on electrical, mechanical properties and formation energyariahges

[4]. In previous works, the influence of NO adsorption on electronic and structural propertiesdofp€d

(6,0) StoneWales BNNTs was investigated [5]. In this work, we investigate the influencesaddisorption

on electronic and structurargperties of zigzag (6,0)Gs-doped Ston&Vales defective boron nitride
nanotube (&s;-dopedSW-BNNTs). We have used th@NIOM(M06-2X/6-31++G(d,p):M062X/STO-6G)

levels as implemented in the Gaussian 09 suit of program to investigate the effect adsafrpti@non
electronic and structural properties ofs€@lopedSW-BNNTSs.It is considered that a8 molecule can be

close to the @lopedBNNTs with S atom. Eight possible configurations are investigated for the adsorption
of H.S onto the @lopedBNNTSs thatthey consist 0fCn2s), CeHzs), Cn,anes Hzs) Cang Hzsy Cang H2s)
Conie(,Hzsy andCaonies Hzsy Caea Hes)lt is found that the molecule is physically/chemically adsorbed on the surface
of the tube According to obtain results, energetically fawibmsates for adsorption of 43 gas in &€s-doped
SW-BNNTSs are above the C substitution for B site.

Keywords: H,S adsorption,Cs-dopedSW-BNNTs, HOMQO LUMO gaps
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Study of chloroform removal from water resources using the modified clays

Majid Hamoony Haghighat, Ali Mohammdghah
Department of Chemistry, Faculty of Science, University of Guilan, Rasht, Iran

Corresponding author #nail: mohammadkhah@guilan.ac.ir

Abstract

Chloroform from trihalomethanes family as a contaminant is created from water treatment by chlorination
method. Chloroform causes depression ofdhetral nervous systef@CNS), ultimately producing deep
comaand respiratory center depression. When ingested, chloroform causedmgraphilar to those seen
following inhalation. Montmorillonite and Bentonite clays have been extensively used as organic
adsorbents. To remove these contaminants from water resources, adsorbent based on sodium and calcium
Bentonite and sodium and calciudontmorillonite and sulfonated of them prepared and four factors
containing time, temperature, adsorbent dosage and concentration of chloroform in three levels using
experimental design by Design Expert and Minitab software were studied by Taguchi roethodse the

best absorbent conditions for every absorbent. Finally, the best absorbent based on experiment design was
calcium Montmorillonite with having the capability of removal more than of 85% chloroform in optimum

condition in real sample and neutpdd. Kinetic study showed that the absorption kinetic is the first order.
Keywords: Trihalomethanes; Montmorillonite; Clay; Experimental design
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Preparation, characterization, and application of a novel DABO-based ionic liquid with
dual catalytic roles for the synthesis of tetraketones

Hassan Tajik, Farhad ShirinMehdi ZabihzadehMohaddeseh Safarpoor Nikoo Langarudi
Department of Chemistry Faculty of Science, University of Guilan, Rasht, Iran
Correspomling author Email: mehdi.zabihzadeh@gmail.com

Abstract

In recent years, ionic liquids (ILs) have been extensively studied and successfully applied as benign media
in many areas of chemistry such as bgses, catalysis, and electrochemistr@][because of their unique
properties such as chemical and electrochemical stability, negligible vapor pressure and ease of
recyclability [4]. Because of these attractive properties, many reactions have beertemboding ionic

liquids as a catalyst. Tetraketones are important structural units in heterocyclic compounds. They have
similar properties to 1;dihydropyridines, which are similar in structure to biologically important
compounds such as NADH and NADPHurlihg the last few years, synthesedeaifaketonalerivatives

have received great interest [5]. Therefore introduction of more efficient and green catalysts for the
promotion of the preparation of these compounds is under considerable attention yetein arganic
chemistry, the improvement of reaction efficiency, the avoidance of toxic reagents, the reduction of waste,
and the responsible utilization of our resources have become critical objectives [6,7]. By keeping these
ideas in mind, a simple andegm approach for the synthesis of tetraketones has been developed. The
investigation was started by preparation and characterization of [(DARGRP]Cl.. After that, we
examined the catalytic activity of this catalyst to promote the synthesis of xantmmhéetraketones. The
preliminary studies have revealed under every conditions tetraketones are only product and the best result
was obtained when we used water as a green solvent and 0.15 mmol catalyst undéathecoiidition

at 80C (Figure 1). Fithermore, to illustrate the efficiency of this system, a variety of substrates containing
both electrorwithdrawing and electredonating groups were utilized to the optimum reaction conditions

and the desired products were obtained in goaktellent yelds. In addition, e results demonstrated

that using this method the catalyst could be readily recycled up to three times without any significant loss

of its activity.
Keywords: lonic Liquids, DABCO, Tetraketones
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Fe-MOF-5 as anefficient adsorbent for methylene blue dye

Khalil Tabatabaeian*, Abdollah Fallah Shojaei and Mahshid Zebardast
Department of Chemistry, Faculty of Sciences, University of Guilan, Rasht, P.O. Box: 4193833697, Iran.
Corresponding authormail: Taba@guilan.a.ir

Abstract

Metalorganic frameworks (MOFs) are an appealing class of highly porous hybrid materials
constructed by metalontaining nodes connected by various organic bridges that bear multiple
complexing functions . Compared with conventional adsdshdime eligibility of MOFs are their

diverse compositions and structure types, tunable pore size, large surface area and coordinatively
unsaturated/saturated metal sites to regulate the adsorption ability. MOFs have been shown great
potential in sorptiosrelated fields Up to now, MOFs have been widely explored for gas storage,
capture of greetouse gaseas well as adsorption of volatile organic compoufdsdate, various
methods have been developed to remove MB from aqueousssluticluding photodegradation,
biodegradation and adsorption. The adsorption method is appealing for the removal of dyes
because dye are not only quietly stable to light and heat, but also resisting to oxidation and
biodegradation. Besides, the sorpttenhnique works effectively without the need for additional
pretreatment before its applicatioin this study, the adsorption of methylene blue (MB) dye has
been studied with modified FAOF-5 and MOF5, synthesized at room temperature by direct
mixing approach. The morphology and physicochemical properties of prepared catalysts were
characterized by scanning electron microscopy (SEMjayXdiffraction (XRD) and fourier
transform infrared spectroscopy (). The removal rate of the MOF-5 showing tlat the

adsorption performance of the M&@rcan be improved through the modification.
Keywords: Adsorption, FEMOF-5, Metatorganic framework, methylene blue
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Synthesis and photochromic properties of newmidazole derivatives

N. O. Mahmoodj M. Pasandideh Nadamari¥). Mamaghani, M. A. Zanjanchi

Department of Chemistry, Faculty of Science, University of Guilan, Rasht, Iran

Corresponding author #nail: mahmoodi@gilan.ac.ir

Abstract

Photochromism is a vast field encompassing well known phenomena associated with reversible
transformations of photoisomers having different absorptions upon irradiation with UV and visible light.
There has been significant scientifiterest in the photochromic compounds used in optical memories,
photoswitches, datatorage systems, full color displays, molecular motors and mechanical machines,
optoelectronic systems, liquittystalline actuators and responsive photonic crystals Ifdidazole
derivatives, pioneered by Debus and Radziszewski, are continuing to attract attention due to their intriguing
photophysical properties. While triphenylimidazoles played an important role in the discovery of
chemiluminescence, tetraphenylimidashave recently attracted significant interest. Ingenious work by
Park and cavorkers showed that this scaffold, with the proper choice of substituents, can lead to
compounds that emit white light through a combination of exatate intramolecular pron transfer and
restricted energy transfer-g.

In the present study, we have designed and synthesized several new imidazoles, and have investigated their
photochromic properties and the effects of substituent groups thereon. The results indidstg taat be

easily isomerized upon irradiation with UV/Vis light, with each compound showing a very broad absorption
band between 400 and 600 nm.

Keywords: Imidazoles; Multicomponent reaction; Photochromism.
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Simultaneous electroanalysis of estradiol and progesterone at poly (sulfosalicylic
acid)/graphene quantum dotcomposite film modified electrode

Shiva HemmatiMajid Arvand

Electroanalytical Chemistry Laboratory, Faculty of chemistry, University of Guilan, Namjoo Street, Rasht, Iran

Abstract

Development of sensors has become important in biotechnology, environmental and industrial monitoring,
clinical diagnostics, food safety, pharmaceutical process, and agriculture. Recently, with the highly
developed nanotechniques, various types of nanomaterials including nanoparticles, carbon nanotubes,
guantum dot s, etc., h a v éon foreappticatigns @ lsdnsors,gbiocatalysis,n t i st
electronics and medicines. Graphene sheets smaller than 100 nm are called graphene quantum dots (GQD)
having various electronic and optoelectronic properties, making it an excellent candidate for construction
of nano scaled optical and electronic devices. Conducting polymers such as poly sulfosalicylic acid (PSSA),
polypyrrole, polythiophene and their derivatives has been widely investigated as sensors due to fast
response, low cost and operation at room teatpeg. Conducting polymer/nanomaterial hybrids represent

a novel class of materials for lesost diagnostics devices. Estradiol (E2) is a steroid hormone with relevant
roles in various physiological processes and with particular impact on the reprodUcé\guantification

of estradiol levels in serum and urine is important in various clinical evaluations. Another steroid hormone
with a vital role in human and animal health is progesterone. Progesterone is important in the stabilization

and maintenance giregnancy, acting in the synthetic route of various biologically active steroids.

In the present work, electrochemical measurements were performed at a glassy carbon electrode modified
with poly sulfosalicylic acid GQDs (PSSAGQD/GCE). TEM, SEM, XRD andrTi IR were used to
characterize the PS$6QD nanocomposite. All the measurements were done in citrate buffer solution 0.1

M (pH 6.0) and the oxidation peaks were observed at 0.6 and 0.9 V for estradiol and progesterone
respectively. Voltammetric peak cunts showed linear response for estradiol and progesterone

concentrations in the range of 1 to 5000 nM and 1 to 5000 nM respectively.

Keywords: Graphene quantum dot, Poly sulfosalicylic acid, Electrochemical sensor, Estradiol,
Progesterone
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Abstract

Acid dissociation constants, oKa values, are important in many sciences suchamistry, biology,
medicine, biochemistry, and food industry [1]. These values reveal the deprotonation state of a molecule in
a particular solvent. There is great interest in using theoretical methods to calculita viatups for many
different types bmolecules. These include molecules that have not been synthesized, those for which
experimental Ka determinations are difficult, and for larger molecules where the local environment
changes the usuaKp values, such as for certain amino acids thapareof a larger polypeptide chain

[2,3]. One of the most important physicbhemical characteristics of a substance used as a drug is
considered its Iga value. ga values can be used to determine the extent of drug absdddtidm this

work, calculatios of (Ka values have been performed on the warfarin drug in agueous solvent. Gas phase
energies were calculated by different methods such as B3LYP and PBE1PBE34ith+ G(d,p)basis

set. Free energy of solvation were calculated by applying the condiketpolarizable continuum model
(CPCM) solvation models at the HF23 + G(d) level of theory. The CPCM calculations were employed
with the UAHF, UAKS, Bondi and Pauling atomic radii. Tpiéa values were calculated by using the
following thermodynamic ayle (Fig. 1.)

F( STV (
y,z ﬁ 6 y,z ﬁ 5 25>/|Z H
P ST (

Fig. 1. Thermodynamic cycle
Keywords: warfarin; pKa; thermodynamic cycjesolvation free energy
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Abstract

Rapid growth in world papuln and intensification of agricultural and industrial activities have resulted

in a considerable increase in the number of pollutants released into the environment. Crop protection agents
were widely applied in the agriculture field. Among all crop prtte agents, pesticides are very common

[1]. Tricyclazole (TC) (IUPAC: Smethyt1,2,4triazolo[3,4b] bezothiazole) is used mainly as a protectant

for control of rice blast disease caused by Pyricularia oryzae in rice cultivation [2]. Because ividyelat
stable in watesoil system, the potential environmental risk of TC is considered significant. TC runoff from
paddy fields is responsible for the contamination of river and ground water [3]. Graphene oxide (GO) is an
oxidation form of graphene, shawg a high density of oxygen functional groups (carboxyl, hydroxyl,
carbonyl, and epoxy) in the carbon lattice. GO can be produced at low cost by chemical oxidation of
graphite to GO. GO has been applied as adsorbent for the removal of organic polutards, gesticides,

dyes, antibiotics, hydrocarbons, and natural organic matters [4]. In this research synthesized and
commercial GO nanparticles were used for removal of TC from aqueous solution. The kinetic
experimental data can be well described witleynlesecondorder model. The adsorption process is
spontaneous nature and exothermic, which is confirmed by the evaluated thermos dynamical parameters
( PG -3.24 KI mot, zH6.14 KJ mol, %p$9.81 J mot K1). Based on the value of correlation
coefficient (R2) and good agreement between the experimental (17.6 mg/g) and calculated (16.50) ge

values, pseudo second order mechanism is proposed for adsorption of TC ontoGO NPs.
Keywords: Tricyclazole; Adsorption; Graphene Oxide; Kinetic; Thermayic
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Abstract

Methylene blue (MB) as a heterocyclic aromatic compound is toxic and carcinogenic in natiréhjs].
research, we have been developelfonatedice huskash (S@GRHA) as a nhovel adsorbent for removal of

MB from water. Rice husk asRHA), as a source of amorphous silica, y2ds treated with chlorosulfonic

acid and RHASGO:H was obtainedand characterized with a varietf techniques including Fourier
transform infrared (FTIR) spectroscopy, scanning electron microscopy (SEky Hiffraction (XRD),

Hammett acidity function and BET method for the removal of methylene blue (MB) from wastewater. A
series of batch experiments were carried out to determiniflhence of different system variables. The
optimizedl pH was determined for the removal of MB. Adsorption of MB on F8@8H was favorably
influenced by an increase in the temperature of the operation. Adsorption data was fitted to the Langmuir
adsorpton model. The former model achieved best fit with the experimental data and its calculated
maximum monolayer adsorption capacity have a value of 212?nfgrgadsorption on RHAGH at a
temperature of 303 K. Th8 caman gd) vatuespoymMB(adsGption ad s or |
ONRHASO3H were positive. The hi gh n%iglieateithe teasibla | ue s
and spontaneowsisorption of MB on RHASO;H.

Keywords: Sulfonated rice husk ash; methylene blue; removal; adsorption
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Abstract:

Heterogeneous catalysis was one of the earliest proposed applications for crystallifiergaetal
frameworks (M®) materials, as well as one of the earliest demonstrated applications. A defining
characteristic of functional MOF materials is porosity, and eatlthe analogy between MOFs and another
class of catalytic porous materials, aluminosilicate zeolitesnotasl. Their porosity yields internal surface
areas that are relatively large, thereby facilitating their catalytic react{@iy(btcy(H20)]. (reffered to
HKUST-1) is a highly porous opeleramework metal coordination polymer. In this work, the M98

was synthesized via a solovothermal method. MO® was characterized with-bay diffraction (XRD)

and fourier transform infrared (FTIR) techniques. In a typical preparation a solid mixture of)eum@Nb.

3. 5 benzenetricarboxylic acid was dissolvediimixture of DMFE Ethanol and water in a closed vessel
and was heated at 86 in an isothermal oven for 24 h. Light blue crystal prepared after cooling the vial
to room temperature .solvent exchange was then carried out with ethanol-198Owas useds acid
catalyst in oxidation reaction. In order to understand potential catalytic ability of-MOF self
condensation Ketone reaction and additioxidation of amines and aldehydes pairing reaction was
investigated. The effect of temperature, solvand concentration of catalyst was also evaluaBgd.
changing the solvent from nggolar solvent to the polar solvent reaction efficiency is higher. The reaction
in the presence of 3, 5, 7 mol% of catalyst was conducted .Taking advantage of the 7 roaiébysf

reaction conversion rate and increased production.

o [e]

c c
~y \NH2
DMSO
+ NHz; ——3»
Ho Mof-199

Keywords: Metalorganic framework, MOHR.99, catalyst, oxidation reaction, setindensation.
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Abstract

Nitroaromatic compounds are generally prepared via nitration of simple aromatic compounds and are
extensively being used in various industries such as plastics, dyeing, agriculture, etc. As a result,
nitroaromatic compunds are usually present in industrial effluents and agricultural waste water . Many
methods have been devised for decontamination of these compounds to date. While traditional methods
such as reduction with iron powder in presence of hydrochloric acaoid are gradually being eliminated
due to environmental issues, catalytic hydrogenation processes have emerged as more effective alternatives.
The present study describes preparation of a new heterogeneous catalyst based on Raney nickel and Ag
nanopaticles. The catalyst was prepared by deposition of Ag NPs over the surface of Raney nickel. The
obtained Raney nickélg catalyst was characterized by XRD, SEM and TEM, and successfully was
employed for reduction of different nitaromatic compounds to éhcorresponding amines in aqueous
solution.

Raney nickel Ag

nanoparticles
-NO, » -NH,

H,0, 45 °C

Keywords: Silver; nanoparticles; Catalyst; Reduction; Nitroaromatic compounds.
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Abstract

Phosphoric acid (PA) is an important inorgaracid which has various scientific and industrial
applications. This acid has several uses in production of detergents, agricultural feeds, activated carbon,
soaps, and several phosphate fertilizEnge to the growing market orders for the pure aciddrious
industries such as food industry and agriculture, its extraction from aqueous solutions is very significant.
The liquidliquid equilibrium (LLE) data for extraction of PA from water are important in evaluation of
industrial extraction processes. €laAccurate tidine data are needed for efficient separation operations,

which can be obtained from direct measurements.

In this research, experimental solubility andlitie data for waterPA- propyl acetate ternary system were
obtained at 298.15 K angl= 101.3 kPa. The quality of the experimentallitie data was determined
through the OthméiTobias and Hand correlation equations. Since the two liquid pairs are completely
miscible (wateracid) and (acidpropyl acetate) and one liquid pair (wateropylacetate) is incompletely
miscible, a typel LLE phase diagram was obtained. The experimentdiihtedata were compared with
those calculated by the UNIQUAC and NRTL thermodynamic models. The experimental distribution
coefficients and separation factox®re evaluated for this systeihe results show the ability of this

organic solvent for extraction of phosphoric acid from water.

Keywords: Extraction; ternary system; Phosphoric acid; ester; UNIQUAC; NRTL model
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Abstract

A method for selective synthesis of symmetrical or unsymmetrical diaryl disulfides via adoomiing

reaction of benzenesulfonyl hydrazides is introduced. This strategy proceeds in good to excellent yields in
the presence of a nanetal catalyst. Diaryl disulfide has been exploited broadly as a suitable precursor for
sulfenylation of various compounds dimeits aptitude for being cleaved [1]. Needless to say that metal
free reactions are environmentally benign and compatible with instructions issued by Green Chemistry [2].
Of the other privileges associated with this method is-tedgdrance towards diffent functional groups

and facile reaction conditions enabling one to reach these skeletons easily.

R

SO2NHNH;  \jetal-free reaction S< /G
R LA

Keywords: Diaryl disulfide; Arylsulfonyl hydrazides; metdlee reactions
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Abstract

Excited state intramolecular proton transfer (ESIPT) has been emerged as an interesting event that can be
utilized in both chemistrand biochemistry for design of UV photostabilizers [1] and photoswitches [2].

ESIPT is a phot@xcited intramolecular proton transfer in which is usually characterized by very short
lifetimes, large Stokes shifts and often relatively low fluorescence amuayields, that enables to achieve

emission at low frequencies even with a UV stimulus [3]. In this work, intramolecularipltoioed proton

transfers in éhydroxy-7H-benzolc]fluorer7-one (HBFO) and its substituted compound in gas phase,
acetonitrile, cglohexane and water are investigated usingDRET method at MO&X/6-311++G(d,p)

level of theory. The results show that the ground state intramolecular proton transfer (GSIPT) in the studied
species is impossible. Excited states potential energy surflacdatians support the existence of ESIPT
process. The calcul ated puorescence emission wavel
exhibit wunusually high Stokes shifts puorescence.
states, Stictural parameters, absorption and emission bands, vertical excitation and emission energies,
oscillator strength, and dipole moment were calculafdue effect of solvent media on electronics,

transition energies and absorption as well as fluorescerct@pre presented.

Keywords: HBFO; ESIPT;excitationenergy;Stokes shift
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Abstract

1,2,4Triazolo[1,5a]pyrimidine as privileged structures with a broad range of biological applicatives ha
been widely investigated and identified to possess multifaceted pharmacological properties, including
antihypertensive, cardiacstimulant, antimalarial, antifungal,-HB¥, antimicrobial and anticancer
activities [1]. They have shown superiorvitro cytotoxicity than the anitancer drug doxorubicin with a
unique mechanism of action in promoting tubulin polymerization. In addition, triazolopyrimidines are
versatile ligands and their coordination compounds can be considered as model systems-ligantal
interactions observed in biological systems. The most widely known triazolopyrimidine derivative is the
simple molecule of Trapidil, which acts as a plateietived growth factor antagonist and as a

phosphodiesterase inhibitor [2].

In view of the plarmacological importance of heterocyclic compounds as well as triazolopyrimidines and
in continuation of our previous works in developing new bioactive modified organic compounds [3,4], in
this study, we report a practical higteld synthesis of bitriazolo[1,5-a]pyrimidines using a bassssisted
cyclocondensation of bishalcones and 1,2#iazol3-amine for incorporating triazole moiety into the
pyrimidine ring, which are expected to have the synergistic effect in dealing with the epilepsy. Bis
chalcores were prepared by a Claiseohmidt condensation between -bldehyde and acetophenone
derivatives in the presence of sodium hydroxide as a cataly§tH&]structures of new derivatives were
characterized by FIR, 'H NMR and**C NMR.

Keywords: Pyrimidines; Triazolo[1,5]pyrimidines; Chalcone; Cyclocondensation
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Abstract

Removal of industrial organic dyes is one of the biggest challenges in ensuring safe water for all as well as
protecting the environment {4]. In this work, anovel b-cyclodextrirfunctionalized carbon nanotube
composite(MWCNTs-Gly-b-CD) was prepared with multiwall carbon nanotu®&WVCNTSs), glycine

(Gly)a n dc ybc | o d eCD} as raw mdtebials. The structure and morphology of MWGCEI/sCD

were characterized by HR, XRD, EDX and SEMThe effects of surface improvement on the adsorption

of organic dyes were studied in a batch system by considering various parameters such as contact time,
adsorbent dosage, pH, initial dye concentration and temperature. In compétisthe other adsorbents,

the dye removal efficiency was-ChO compositea ©Oer desuftso r pro¢
confirmed that cyclodextrifunctionalized MWCNTSs can be used as an effective dye adsorbent due to their

high adsorption capacity aselas the short adsorption time needed to achieve equilibrium. Therefore,

MWCNTSs serve an important role in the removal of organic contaminants from industrial wastewater.

Keywords: Multi-wall carbon nanotube; Surface treatment; GlycirfieCyclodextrin; Organic
contaminant.
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Abstract

Aminophenols are interesting electrochemical materials since, unlike aniline and other substituted anilines
compounds, they have two oxidizable groupsH, and OH) and can show electrochemical behavior
similar o anilines and phenolsfd]. Metaaminophenol was electqmolymerized in a separated eleetro
chemical cell on Pt anode under constant current condition. The eleptaomtiect was insoluble in water

and soluble in THF, DMF and MeOHfter purification the plymer, it was characterized by AR,

IHNMR, UV-Vis and CV. The obtained result showed that the polymerization was carried out tiNbligh

group. Therefore a suitable mechanism for electrode reaction was offered. This polymer was coated on
wheat bran (sad support) and used in SPE as absorbEme. outcomes of some experiments showed that
diazinon in water samples can be adsorbed by this adsorbent and this pesticide can easily be eluted by small

volume of nrhexane. The preconcentration factor is aboGt B@er that the diazinon is measured by GC.
Keywords: poly maminophenglwheat branSPE methogpreconcentration of pesticides.
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Abstract

Rhodamine 6G (Rh 6G) is the most comigand widely used laser dye for the last four decades. Rh 6G
has many desirable properties such as high quantum efficiency, increased photo stability and good lasing
action [1, 2] Fenton type advanced oxidation processes (AOPs) are one of the moshefficd widely

utilized wastewater treatments. Currently, iron oxide nanoparticles are essential research point of view,
considering the dependence of the magnetic properties with shape, size, composition, surface and
interaction [3]. In this research, #&& nanoparticles were prepared hydrothermally and characterized by X
Ray diffraction analysis (XRD), and scanning electron microscopy (SEM). It was found that these
nanoparticles can act as an efficient catalyst in the degradation of Rhod#nilye in ageous solution

in a Fentodike system in presence of 30% perhydrol.-\dg spectroscopy was used to determine the
concentration of dye during optimization of different affecting factors such as pH, catalyst loading, and
amount of the oxidant. The catalygas also found to be recyclable with no considerable decrease in its

efficiency in successive runs.
Keywords: Fenton DegradationRhodamine 6G, E®4 nanoparticles
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Abstract

Excited sate intramolecular proton transfer (ESIPT) reactions involve proton (or hydrogen atom)
transfer through a pxisting ground state hydrogen bond, giving rise to another tautomer in the excited
state {|. Due to this structural change etlexcited tautomer possesses photophysical properties, different
from those of the ground state species.

ESIPT has been emerged as an interesting event that can be utilized in both chemistry and biochemistry for
design of fluorescent chemosensd}sV photostabilizers'[, and photoswitchesJ.!

The potential application of photochromic compounds as reversible optical data storage and photoswitching
devices leads to extensive studies on the control of their chemical and physical properties upoonrradiati

[' ¥In this work, intramolecular photimduced proton transfer in 11iddeno (1,20) quinoln4-ol (HIQO)

are investigated using FDFT method at PBE1PBE®11++G(2d,2p) level of theory.

Keywords: ESIPT; PhotoswitchgHIQO); TD-DFT
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Thiazole based azo dye as colorigtric chemosensor for selective sensingof €@ nd CNE
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Abstract

Nowa dayobés the design and synthesis of col ori metr
important because of significant role played by anions and cations in biology, medicine, catalysis and
environment [13]. In this papera novel colorimetric chemosensor wadesigned and synthesized for
colorimetric sensing of anionand cations The chemical structure of preparezthemosensomwas
characterized by the standard spectroscopic techrsgebsas FAIR, UV-Visible,*H NMR and®*C NMR.

The synthesized chemosensor exhibited remarkable colorimetric responses from yellow to violet in the
presenceof Cband yellow to red in the presence of AcOE
naked eyes. The recognition details oPCandCNE i ons sensing wer<fisal so e
spectroscopy anblMR titration techniques. Furthermore, the mechanism of interaction between the
chemosensor and CNE i o’i&MRtarationexperiments.onf i r med by th

Keywords: Azo dye; Thiazolilinon; Colorometric sensor; Spectroscopy; lon sensing
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Abstract

Niobium compounds have attracted interest in recent years due to their ability to act as heterogeneous
catalyst. For example, niobic acid (Xl3,H-0), calcined a#73 K has been used as catalyst in the reactions

that liberate a water molecule. These reactions include esterifications and polycondensations [1,2]. General
routes for preparation of niobium oxide include-gel processes, hydrothermal route, 1agueousoute

and oxygen assisted plasma techniqué][Hereby we report a modified hydrothermal method for the
synthesis of Niobium(V) oxide nanoparticles based on sequential reduction of Nb(V) and oxidation of
Nb(0) to the desired NBs nanoparticles (Schemg). The product was characterized by common
instrumental techniques such as FTIR, etc.

Nb(V) chlorideA Nb(0)A Nb(V) oxide
Scheme 1. Sequential route for conversion of Nb(V) chloride to the corresponding oxide

Keywords: Niobium; Catalysis; NfDs; Hydrothermal, Niobium(V) chloride.
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Abstract

Recently, researchers have managed to synthesize and characterize the thiosemicarbazone ligands

as wellas their transition metal complexes compound metals due to their pharmacological properties such
as antitumor, antiretroviral, fungicidal and antibacteeéfects. Preserving the same pharmacologic
properties, the complexes have some advantages compared to the free ligands. It has been shown that the
complex formation hinders the hydrolysis in biological media, reduces the drugs toxicity and facilitates
their penetration through cell membranes. In metal based antibacterial agents;basguecomplexes

have been proposed to play a significant role. In addition, it has been proposed that the copper complexes
as potential antitumor agents, generally show fesider effects than platinum (11) complexes. In this study,

the copper (II) complex of Schiff base ligand derived from thiosemicarbazone has been synthesized and
characterized by UWis and IR spectroscopies. The newly synthesized ligand and copper (fd)egom

were further used to estimate their ability towards antibacterial activity which display remarkable

antibacterial activity against a wide spectrum of bacteria.
Keywords: Thiosemicarbazone ligand, Cu(ll) complex;Antibacterial activity;
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Synthesis and characterization of a Titanium(lVV) complex
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Abstract

Titanium is one of the transition metals witlstrousappearance silver color, low density and high
strength. This strong metal quiteductile, especially in alwxygenfree environment [1]Titanium is used

in steelindustry as an alloying elemerfefro-titanium) to reducegrain sizeand as a deoxidizer, and in
stainless stedb reduce carbon content. Because obiteompatibility titanium has many medical uses,
such as surgical implements and implants dmmonly, titanium adopts amctahedral coordination
geometryin its complexes, but tetrahedral Ti@ a notable exceptioBecause of its high oxidation state,
titanium(1V) compounds exhibit a high degreecofzalent bondingOne of the main titanium compounds

is titanium tetrachloridg€TiCls), a component odmoke screenand a precursor for preparation of many
catalysts Titanium tetrachlorid€TiCl,), a colorless liquid, is important as an intermediate in the process
of making TiQ and is also used to produce #iegleii Natta catalyst. Curcumin, on the other hand, is an
active ingredient from the rhizome of the plant, Curcuma longa, and has antioxidamt{laminatory,
anticancey antimicrobial and antifungal activiti¢8]. Present communication describes preparation and
characterization of a curcumin complex of Ti(IV). The complex was characterized-By &1d U\Vis
spectroscopy and is anticipated to have a trans geometry of two curcumin ligands which has to be
estabished by using NMR spectroscopy.

Keywords: Titanium; Curcumin; Complex; Ti¢l

References

[1] A. Stwertka, Guide to the Elements (Revised ed.). Oxford University Press, (1988) 81

[2] J. Emsley, Nature's Building BlockAn A-Z Guide to the Elements. @td University Press, New York (2001)
452,

[3] M. Shi, Q. Cai, L. Yao, Y. Mao, Y. Ming, G. Quyang. Cell Biol. Int. 30 (2006)-226.

33



mailto:%20khorshidi@guilan.ac.ir
https://en.wikipedia.org/wiki/Ductility
https://en.wikipedia.org/wiki/Oxygen
https://en.wikipedia.org/wiki/Steel
https://en.wikipedia.org/wiki/Ferro-titanium
https://en.wikipedia.org/wiki/Crystallite
https://en.wikipedia.org/wiki/Stainless_steel
https://en.wikipedia.org/wiki/Biocompatibility
https://en.wikipedia.org/wiki/Octahedral_coordination_geometry
https://en.wikipedia.org/wiki/Octahedral_coordination_geometry
https://en.wikipedia.org/wiki/Covalent_bond
https://en.wikipedia.org/wiki/Titanium_tetrachloride
https://en.wikipedia.org/wiki/Smoke_screen
https://en.wikipedia.org/wiki/Catalyst
https://en.wikipedia.org/wiki/Titanium_tetrachloride
https://en.wikipedia.org/wiki/Ziegler%E2%80%93Natta_catalyst

201 STUDENT 7

EACULTY OF SCIENCE
RESEARCH ),/ ¢ UNNERSITY OF GUILAN

DECEMBER 4-7

Facile electrochemical synthesis of corshell quantum dots on graphenkoxide modified
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Abstract

Many kinds of nanomaterials such as metal nanoparticles, carbon nanostructures, semiconductor
nanoparticles and hybrid nanomaterials have been used in direct electrochemistry of biomolecules, catalytic
activity and also construction of etemchemical sensors and biosensors. Among them, semiconductor
guantum dots (QDs) such as CdS, CdTe, ZnS, etc. have received considerable interest in the fields of
electrochemical sensors due to the superior optical and electronic properties. The hybridteadals or

cord shell QDs have been preferred instead of using only QDs or nanomaterials in the electrochemical
studies [1].

In this study, ZnBCdS were constructed by the electrochemical precipitation mefihedglassy carbon
electrode GCE) modifiedwith ZnSCdS was employed for the simultaneous determination of guanine (G)
and adeninéA) which showed lower detection limit, reduction in overpotential and incremesitange

transfer [2] Determination of G and A is important in physiology and clifiétds. For instruction of
electrochemical sensor, firstly graphéoride modified glassy carbon electrode was prepdieeh,ZnSi

CdSs film was electrochemically deposited onto@@/GCE surface. Thus, GO/GCE was immersed in 10

mL PBS (pH=6.0) containing.015 M CdCland mercapto acetic acid with applied deposition potential of

11 (Vvs Ag/AgCI) for 1000 s. After coating of CdS layer on GO/GCE, similarly, the ZnS layer was coated
on CdS/GO/GCE in the same condition. Cyclic voltammograms of 2dS/GO/GE were recorded in

PBS (pH=6.0) in the potential range betweefi D.8( Vvs Ag/AgCl). Optimized measurement buffer was

PBS (pH=7.0) and the accumulation buffer was ABS (pH=3.B%& influence of scan rate on G and A
oxidation at theznS CdS/GO/GCEwvasamalyzedby cyclic voltammetrylt is evident that the oxidation

peak currents are enhanaesithe scan rate increa3dis behavior suggests that theidation process of

G and Afollows adsorptivecontrolled mechanisrat the Zn$CdS/GO/GCE.

Keywords: Quantim dots, ZnS@CdS, Electrodeposition, Guanine, Adenine, Electrochemical sensor
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Abstract

Transitional metal phthalocyanines are useghotocatalytic systems and energetic devices. They can be
immobilized into porous support for enhancement of their activity and efficiency. Ordered mesoporous
silica-based functionainaterials have raised great interest since their discavehe nnetiesbecause of

the easiness and the flexibility of the synthesis répeoducibility of thetexture, and of the morphology

[1]. In thisstudy,highly ordered thredimensional mesoporous silica kBl'was synthesized via a ene

step direct hydrothermalynthesis procedure employing Pluronic P123 triblock copolymer as the structure
directing agent under acidic conditions. The matexidiibits adequate textural parameters such as high
surface aredarge pore volume following our first experiences sinippyaltering the aging temperature.

The unique structure of KF6 which is superior to other solid support is because of its-thineensional
interpenetrating bicontinuous networks of chiral channel [2]. This mesoporpos structure offers more active
sites and resistance to agglomeration, thus allowing more reactant molecules and precursor solution
diffusion through the pore channgs The KIT-6 was functionalized with-Baminopropyltriethoxysilane
(APTES) via possynthesis method. Prepared materialsrevcharacterized by smalhgle Xray
diffraction (XRD), nitrogen physisorption ¢NBET), scanning electron microscopy (SEM), andIRT
techniquesThe characterization results indicated that the pore structure e Kiuds well kept after the
grafting ofaminopropyl groups. Our studies are continuing to bind copper phthalocynine part onto the

functionalized KITF6 via appropriate way to gain highest ability of the photocatalyst.
Keywords: KIT -6; Synthesisfunctionalization
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Synthesis of biscoumarin derivatives using (E5) as an efficient organo catalyst
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Abstract:

Biscoumarins are a large group of heterocycles with diverse and interesting biological and pharmaceutical
activities such as antifungal, ailV, anticancer antithrombotic, anticoagulant, antimicrobial and
antioxidant, cytotoxicity and enzyme inhibitory activities.

A mild, simple and environmental friendly procedure for the preparation of biscoumarine derivatives is
described using (£3) as an efficient gano catalyst in water. Simple methodologies, easy wprk
procedure, excellent yields of the products and short reaction times are some advantages of this work.

Further, the recovered catalyst can be reused for several times without significant chhegefivity.
Keywords: Organo catalyst; BiscoumarinsiHydroxycoumarins; Reusable catalyst.
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Abstract

Photochromism is a vast field encompassing well known phenomena associated with reversible
transformations of photoisomers having different absorptions upadiation with UV and visible light

[1]. Azo dyes constitute the largest class of dyes with the greatest variety of colors, having wide applications
in textile, food, papeprinting and cosmetic industries. Among the azo dyes, heterocyclic azo corapound
are very important due to their brilliant color, excellent light, washing and sublimation fastness, and
chromophoric strength; which are the cause of their wide application as higluyawglagents in the
dyestuff industry [2]. In consideration of thibaracteristics we interested examining the coupling of the
photoactivities of azo group and imidazole to give single -imzidlazoles and investigate their
photochromic structural behavior relationship (PSBR). In this work for first éimenvenient, onpot
threecomponensynthesis of new photochromic airnidazoles deyfrom the corresponding premaaeo

dyesunder microwave irradiation was described and their photochromic properties were investigated.
Keywords: Azo-imidazole; Azo dyes; Imidazoldlicrowave;Photochromic
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Abstract

Multi-component reactits (MCRs) have emerged as an attractive and powerful strategy for organic
synthesis compared to multistep reactions due to the creation of several new bondspotareaetion,

low number of reaction and purification steps, selectivity, synthetic cgenee, high atom economy,
simplicity, and synthetic efficiency [1]. Therefore, academic and industrial research groups have
increasingly focused on the use of MCRs to synthesize a broad range of products [2]. Hence, MCRs are
considered as a pivotal therimethe synthesis of many important heterocyclic compounds such as furan
derivatives.Furan ring is a constituent of several important natural products, including furanoflavonoid,

furanolactones, furanocoumarins and many natural terpenoids [3].

These compauds have occupied a unique place in the field of medicinal chemistry and the incorporation

of the furan nucleus is an important synthetic strategy in drug discovery.

Following our continued studies in the synthesis of medicinally important heterocyclese[4jave
explored the synthesis of polysubstituted furan derivatives by employing actihmgxmnent strategy. In the
research undertaken pyarazolecarbaldehydes (1) were synthesized from ayrlhydrazones-bie@ two
reaction in high yields and were effcitly used in the synthesis of novel furan derivatives (2). The
presentation will disclose the details of this facile protocol.

H
Ar

Keywords: Furan , Pyrazole, pyrazolecarbaldehyde, THo@aponent, (1H pyrazot4yl)furan.
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Highly enhanced photocatalytic degradation of Eriochrome black T on the hybrid catalyst
of Ag/AgBr i RH/MCM -41

Shabnam Soh GBimdbDarie h a d A,
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E-mail: sohrabnezhad@aquilan.ac.ir

Abstract

Photocatalytic degradation of organic pollutants by using semiconductor photocatalysts is of growing
interests for water purification. The plasmonic noble metals (tpigald and silver ) have played an
important role in the field of photo driven chemical conversion due to their surface plasmon resonance
(SPR)! Silver based photocatalysis has been widly investigated for the degradation of environmental
pollutants in vater fields. More recently, AgBr semiconductor with a direct band gap of 2.5 ev has been
used in photocatalytic applications. Rice husk (RH) were used in the synthesis of new porous material such
as MCM41. Rice husk served as not only a silica sourtelso as a substrate for the deposition of MCM
412

In this study, composite of MCML1 silica with rice husk (RH/MCM1) synthesized under
hydrothermal conditions and Ag/AgBr nanoparticles on RH/M&Moaded. The photocatalytic activity
of Ag/AgBr-RH/MCM-41 nanocomposite was investigated in Eriochrome black T (EBT) azo dye
degradation as a model of pollutant. The prepared nanocomposite were characterizeg Hifflaction
(XRD) , diffuse reflactance spectroscopy (DRS), Fourier transform raurapectroscopy (FTIR),
BrunauerEmmettTeller (BET), nitrogen adsorptietesorption measurements and transmission electron
microscopy (TEM). The results indicated that the dye solution became completely colourless after the

reaction time (150 min) wheneanused Ag/AgBIRH/MCM-41 as the photocatalyst.
Keywords: photocatalyst; Rice husk; MGMIL; AgBr
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Abstract

The modification and characterization of porous particles using cyclodextrin (CD) has attracted a large
amount of interest in reneyears [13]. In this paper, titanium dioge nanoparticles functionalized with

gl yci ne -Cxlodixtrih wereaprepared and used to remove some of the organic dyes from
wastewater. The resulting composite was characterized by XRIR,FEDX and SEM. The effects of

surface improvement on the satption of cationic and anionic dyes were studied in a batch system by
considering various effective factors such as contact time, adsorbent dosage, pH, initial dye concentration
and temperature. The result showed that the increase of temperatureiaindymitoncentration leads to

gradual decrease of adsorption rate. It was also found that the dye removal efficiency was increased for
TiOJ Gl y/ BCD i n c ompuaresslts acomfirmed thahTiOTGIl @ / bCD composite c
as an effective dye adsorbent due to their high adsorption capacity. In addition, the adsorption kinetics and

isotherms were investigated.

Keywords: Titanium dbxide nanoparticles; Surfaceo di f i c at i o n-Cyclo@dxtying Dyee ; bet

removal.

References

[1] S. Mallalpour, R. AalizadelRrogess in Organic Coatingg6 (2013) 648.

[2] L. Janus, B. Carbonnier, A. Deratani, M. Bacquet, G. Crini, J. Laureyns, MeN&grtNew J. Chem27 (2003)
307.

[3] L. Janus, B. Carbonnier, A. Deratani, M. Bacquet, G. Crini, J. Laureyns, M. Mor&etater. Sci.2 (2014)
212.

40



mailto:a_mohammadi@guilan.ac.ir

201 STUDENT 7

EACULTY OF SCIENCE
RESEARCH ) /4 ¢ UNNERSITY OF GUILAN

DECEMBER 4-7
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Abstract

Due to the rapid development inlpmer chemistry, the field of flameetardant polymers has significantly

developed and extended during the pastdecades. Most of applied polymer fibers as organic materials

are very sensitive to flame and heat. To decrease the combustibility of tigsenqc materials, an

enormogs number of i norganic and or gan-#d]cin thiawok, r et ar
polyester/ZnAl layered double hydroxide hanocomposites were prepared with poly(ethylene terephthalate)
(PET) fiber for the pur pos éon.dHe samples wereachdracterizet bye p an
several techniques such as scanning electron microscopy (SEM), fourier transform infrared spectroscopy
(FT-IR), vertical flammaubility test, thermogravimetric analysis (TGA) and differential scanning calorimetry
(DSC).The ZnAl layered double hydroxide with less than 100 nm in size was found to baispelised

throughout the matrix without the formation of large aggregates which shows efficientréergancy

properties. The optimum loading of ZnAl layered doubldrbyide to impart flameetardancy was about

4.74%. Flame retardant activity was tested by a vertical flammaubility tester. TGA/DTG and DSC analysis

of pure, treated fibers was accomplished and their thermograms were compared and commented. The results
showt hat the pame retardancy mechani sm of -phasd l | ay e
phenomenon due to the formation of a protective char layer that acts as a mass transport barrier and a
thermal insulator.

Keywords: Polymer nanocomposite; flaretardancy;ZnAl layered double hydroxide ; Polyestsr
Fiber
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Abstract

Phenol is on®f the most important organic chemicals presenting in water and other environments. It not
only brings about hygienic problems but also results in forming 11 toxic priority pollutants in aqueous
media [1]. Phenol oxidation in aqueous solution was carteth@ pH range-® using cyclic voltammetry

(CV) and differential pulse voltammetry (DPV) studies on a modified carbon paste electrode (CPE) by
sulfonated Montmorillonite (SANM)A conventional threelectrode system, consisting of a SANM
modified carborpaste working electrode, a saturated calomel reference electrode (SCE) and a platinum
wire auxiliary electrode, was employed [Blilizing the fascinating properties of Montmorillonite (MMT)

such as huge cationic exchange capacity, strong adsorptiig, &ligh chemical and mechanical stability;

a modified carbon paste electrode (CPE) was constructed for the determination of Pheredfect of
supporting electrolyte on the oxidation of phenol was examined and @Hobkphate buffefpH 7) was

finally employed.In addition the influences of mass content of CPE/SANM were also investigated. The
optimal mass conteig 0.06 g (CPE) and 0.04 (SANM). A linear relationship is observed between the peak

current and the concentration ranging from 5 to 100 nmestar levels.
Keywords: phenol; cyclic voltammetry; differential pulse voltammetry; Montmorillonite
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Comparison of Cu(acac})and Cu(acac)iY in the synthesis of Bis(indolyl)methanes
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Abstract

Zeolites are microporous crystalline aluminosilicatesnposed of T¢xetrahedra (T= SAI) with O atoms
connecting neighboring tetrahedra [1]. In the present Wowkacacyand Cu(acaej Y were synthesiz

and used to prepare bis(indolyl)methane. Bis(indolyl)methanes (BIMs) are group of alkaloids which has a
basic skeleton of two indole groups bridged by single carbon at 3 and 3' position [2]. These compounds are
obtained from the condensation of indadesubstituted indoles with aldehydes or ketones in the presence
of acid or base catalyst (Scheme 1). Cu(aeamapsulated into the nanocages of zeolite Y by-{akip

bottle) approache and characterized bylRTDRS and Xray diffraction (XRD). Amongof these two
catalystsCu(acac)i Y was better than Cu(acad) synthesis of bis(indolyl)methane. This heterogeneous
catalyst showed advantages such as: (i) easy seperation from reaction(ihedigsability for several

times without significant lossf its catalytic activity and (iii) higher stability in comparison with the
homogeneous counterparts.

A R! R? Cu(acac),-Y
2 .t :
NH 0 MeOH_RT

RI= Alkyl, Arvl
R=H. Alkyl

Scheme 1. Svathesis of bis(indol vl)methanes.

Keywords: Zeolite; Cu(acae)Y ; Cu(acac), Bis(indolyl)methane
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Flame retardancy andthermal behavior of flame retardant cellulosic fiber based on
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Abstract
The widespread use of synthetic polymershassiire ased t he pammabil ity of our
environments. This has |l ed to correspondingly wid

pammability [1]. Flame retardants represent a large group of chemicals that consisoifiaioiganic and

organic compounds based on bromine, chlorine, phosphorus, nitrogen, boron, and metallic oxides and
hydroxides, or the flame retardant may be a nanocomposite, which are added to a broad range of commercial
materi al s t o mi2d]vn thdsevork, wednvastigatad the effdctazfnocalcium tetraborate
(CaB40Oy) and nana Strontiumtetraborate (SrB);) as a flameetardant coating on the flammability of
cellulosic fibers. Th€aB:O;and SrBO;with less than 100 nm in size haweeln found to form continuous

and dispersed particles on the fiber surface which shows efficient-fltaredlancy properties. The
optimum loading to impart flamestardancy was for CaB; about 10.40% and for S§B;about 9.50%.
Thermogravimetric analysisTGA) of pure and treated fibers was accomplished and their thermograms
were compared and commented. The results obtained are in favor of the coating theory dnst also

wall effect theory.

Keywords:Nanocalcium tetraborate, NarftrontiumtetraborateCellulosic fiber,Flameretardancy,
Thermal analysis.
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A new imidazole based Bronested acidic ionic liquid as a mild and efficient catalyst for the
preparation of 1,8-dioxo-octahydroxanthenes derivatives
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E-mail: Shirini@guilan.ac.ir, Tajik@guilan.ac.ir

Abstract

Xanthenes derivatives constitute an importa@gis€l of heterocyclic compounds due to their various
biological and pharmacological properties [1]. lonic liquids have received considerable interest as eco
friendly solvents, catalysts and reagents in green synthesis. This interest can be attributedritieei
properties such as negligible vapor pressure, nonflammability, nomiscibility with nonpolar solvents,
reasonable thermal and chemical stability and reusability for many times without considerable decrease in
their activity [2,3]. Among these typed compounds, acidic ionic liquids are the most important ones

which have been successfully used in different types of organic transformations [4].

In this work, we have used a homogeneous bronested ionic liquid based on imidazole as the catalyst for the
efficient synthesis of 1;8lioxo-octahydroxanthenesith good to excellent time and also the reusability of

the catalyst was good.

(0] (0] Ar O
BIm(CIO,), , 10 mol%
2 + RCHO . | |
90 °C, solvent-free
(o) (6]

Scheme 1.Preparation of 18lioxo-octahydroxanthenes

Keywords: Acidic ionic liquid; 1,8Dioxo-octahydroxanthenes; Solveiinte reaction.
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TiO2-containing zeolites: Preparation,characterization and activity
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Abstract

In recent years around the world, several techniques have been used to remove contaminants from the
environment. Currently, it is believed that the adsorption and photocatalysis processes are simple and
effective methods to be applied for wasster treatments. Adsorbents such as zeolites are good supports

to hold TiQ onto their structures. This can be done using different methodexdbrange reaction is one

of the methods to be used for incorporation of i@ this study zeolite 3A wengsed to take up titanium

oxide. Different compounds including potassium titanium oxide oxalate (PTOO) can be elected to provide
TiO2, For this purpose zeolite 3A were treated in PTOO solution and the product was tested for adsorption
and photocatalytickility of the solid product. Part of the solid was heated up to 450 °C and part of it did

not undergo any heating process. These samples were tested for degradation of methylene blue for
evaluation of their photocatalytic activity. The work is under wape completed by testing the other

precursors and different experimental conditions.
Keywords: lon-exchange; Zeolite 3A; Environmental
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Liquid -liquid equilibrium (LLE) data in agueous solution of propionic acid with ester
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Abstract

Propionic acid (CEHCH.COOH) is a clear liquid with a pungent and unpleasant smell. It is miscible with
water, but can be removed from aqueous solutions by organic solvents. Like acetic and formit acids, i
consists of hydrogen bonded pairs of molecules. This acid demonstrates the general properties of carboxylic

acids: It can form amide, ester, anhydride, and chloride derivatives.

Liguid-liquid equilibrium data for ternary system of [water + propionic acasbter (benzyl acetate)] were
measured and correlated at T = 298.15 K and atmospheric pressure. The solubility curve data were
determined using the cloymbint titration method. The phase diagram for the ternary system shows type
liquid-liquid equilibiium (LLE) behavior, where the two liquid pairs (acid + water) and (acid + ester) are
totally miscible and one liquid pair (water + ester) is partially miscible. Thebasd titration, the Karl

Fisher technique, and refractive index measurements wer¢ouskethin the tieline data. The distribution
coefficients and separation factors were calculated over the biphasic area. The thermodynamic models of
UNIQUAC and NRTL were utilized to correlate the experimental tie line data. The reliability of thmetie |

data was determined by the OthAl@bias equation. The results show separation factors confirm the ability

of these solvent for extraction of propionic acid from water.

Keywords: Liquid-Liquid equilibrium; Propionic acid; Ester, NRTL model.

References

[1] H. Ghanadzadeh, A. Ghanadzadeh, M. Moein, S. Shekarsaraee, Y. Jamshidi, Thermoch2018tel 6122,
k. K. Kirbaxklar, E. Knce, S. kahi n-1499. Dramur, J. Chen
[ 3] H. Uslwu, K. Knci, J-809.Chem. Thermodyn. 39 (2007) 80

47



mailto:Polonium219@.yahoo.com

J e
2016 Research [T o

DECEMBER 4-7

A Novel Annulation of External Alkenes with Internal Alkenes
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Abstract

An innovdive method to access naphthalene derivatives via a radicalaooghng reaction between
internal electron deficient alkenes with styrenes was invented. In this research, we are about to introduce a
strategy by which copper can induce carsarbon bondormation to reach a class of pharmaceutically
important molecule$l]. The method works well for a wide scope of the reagents and provides high to
moderate yieldsMoreover, this approach merits attention in terms of simplicity and cost since previously
only expensive transitiemetals such as Pd, Rh, Ru, etc. could catalyze such reactions [2].

R R

EWG
[Cu]
"SRRI NNy g
EWG EWG

EWG

Keywords: C-C cross coupling; styrenes; internal alkenes, Cu cayalyst
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Abstract

In the last few decadeg,h ot ocat al yti ¢ degr adheterogeneouynhf o toa qgaatnd Icy ptc
of growing interesMssdmor omast emart@ecrtiiefdi so anfinaevnes.ea titn t
applications ranging fadd®&m dPamgt ideed li svreloyy e tMCM & h e |
attractive porous material ®r dercad sat rodctiutrse owh arl
arrangement Layeredndeuble pydroxeles (LDH), which is a family of lamellar metal
hydroxides accommodating anions in their interlayers, is a promising green catalyst candidate. hj s st ud
Ag MC-M®Z M | LDH nanocompositecewaesci pi tegptairoend mley
photoactivity of prepared sample was alasyo i nv
di ffraction ( XRD) , Fourier tirRnsdiof imu sienfraf
spectroscopy-EMmmETeetl,l ebrr u(nBaEUdr)a.y RIa Wi @ waecd i toma ts t
silver and LDH i-4dtfh@ammed wmaltthe Hd@M tr eat ment
photocatalytic activity due to the formati on
of synthes-4d@EdAADBPMBMwas ipnhvoetsotciagtaatl eydt ibcy degr ad

orange, as a model poll utant, wunder visible |
Keywords: MCM-41/Ag/LDH nanocomposite, Photocatalytic actiyit§ethyl orange
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The study of photetautomerization in drug nanocarriers
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Abstract

Excitedstate intramolecular proton transfer (ESIPT) has attracted much attention due to its applications in
great areas like sensing ions [1], photostabilisers [2], and its desirable properties [3], such as a fluorescence
band with a large 8kes shift. It has been reported that the ESIPT process ifyalnpxyphenacyl
BenzothiazoleChlorambucil (pHFBenzCbl) conjugate as a novel photoresponsive drug delivery system.

In vitro studies showed that ESIPT assisted the deprotonation of the pujPfgrdaster release of the
anticancer drug chlorambucil and it was accompanied by a distinct fluorescence color change upon photo
release [4]. In this work, we study ESIPT process based theoretical computationas by using DFT method
(PBE1PBE) in conjunatin with 6311++G(d,p) basis set. The geometry optimization of enol and keto
forms of the phototautomers in the ground staggd®d exited state (Bis obtained.

Keywords: (pHP-BenzCbl), DFT method (PBE1PBE), ESIPT
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Abstract

Organic pollutants especially dyes are the lucts from different manufacturing industries like as
insecticids, paint and dye textiles and pharmaceutics. They are released into aquatic ecosystem and must
be removed or eliminated for environmental protection. Titanium dioxide because of its unique band gap
of ~3.2 eV, is an attractive material for numerous phaébgtic applications. The methode of synthesis of
TiO2 generally influences the photocatalytic activity of the catalystthis study, we used adequate
precursor for preparation of active TiPhotocatalystTiOSO4 is gorecursor that has not been studied
comprehensivelyor preparatiorof TiO.. We used this material for synthesisTa0.. We used various
procedures for preparation of TA@om this precursor. We checked the ability and activity of our prepared
TiO2 via using it for performing a photocétic reaction. We used methylene blue as prob pollutiwet
progress of the photodegradation reaction was monitored witlVig\épectroscopy. We recorded the
results giving time for adsorption of the dye on dark and then irradiate of the dye solutidiAyamp.

Our prepared materials were characterized with FTIRayXpowder diffraction and scanning electron
microscopy. The work is in progress to see if the prep@i®dcan compete with standard commercial

materialsTiO-.
Keywords: Photocatalysis, pitocatalytic degradation, T¥DEnvironmental,

References

[1] R. Nagarjuna, S. Challagulla. N. Alla, R. Ganesan, S. Roy, Materials and Design 86 (20826621
[2] R. Nagarjuna, S. RoyR. Ganesan, Microporous and Mesoporous Materials 211 (2635) 1

51



mailto:Zanjanchi@guilan.ac.ir

201 STUDENT 7

FACULTY OF SCIENCE
RESEARCH )/ ¢ UNIERSITY OF GUILAN

DECEMBER 4-7

Adsorptive removal of phosphate ions using magnetic nadAio composite of chitosan
FesOa: kinetic and thermodynamic investigation
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Abstract

Phosphorus is one of the essential elements and important nutrients for the growth of organisms and the
normal functioning of ecosystems. However, its esinuse in agriculture and industry as fertilizer and
detergent inevitably poses the large quantities-bé&ing wastes and many pollution problems, notably
eutrophication which can lead to algal bloom, fish death, loss of aquatic species and pégesde [1,2].

Several processes such as adsorption [3] chemical precipitation, biological removal and crystallization are
well known for the phosphate removal from waste water [4]. Chitosan, presented in crustacean shells, is
the second most amount oftaal polymer after cellulose [5]. Due to many advantages or unique features
such as readily available, nooxic, biocompatible, reactive as well as adsorptive [6], there is the extensive
application of chitosan and its derivatives as bio sorbent edydnigiollutant removal from wastewater.

Natural chitosan alone has a low absorption capacity, thus increasing the efficiency of chemical changes
done on it. In order to make effective use of its hydroxyl groups functionalized chitosan using chemical
processes to increase its absorption capacity. The main advantage of this absorbent is easy separation and
removal of contaminants such as phosphate. In this study Chitoganffiyathesized was used a nano
biosorbent to remove phosphate ions from agueous@wutPhosphate removal by Chitosanevas
investigated using batch mode experiments. Thermodynamic test indicates that Phosphate sorption to the
Chitosan/Fe304 slight increased with increasing temperature indicating the spontaneous and endothermic
natry e of sorption pr 8c exwsSse =( adbpoli=5 &GEHIKIKnIof). h was

found that the experimental value @i{40.0 mg/g) is closer to the calculated values (41.2 mg/g) for second
orderkinetics than those of first ordernidtics whichimplies that theadsorption of phosphate ions onto

Chitosan/FeDs more appropriately followed pseudo second order kinetic model.
Keywords: Phosphate ion$:e;04 hanocompositeChitosan; nano biocomposite; Kinetics; Removing.
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Abstract

In the pastlecade, crossoupling reactions have been of paramount importance owing to their versatility
in organic synthesis [1J.odate, arenesulfonyl chlorides have been widely used as a source of aryl group
particularly in Pdcatalyzed reactions [2]. Consideritingit, we decided to arylate electrdeficient olefines

via the reaction of olefins and arenesulfonyl chlorides which resulted in selective monoarylation product.
It is noteworthy that susceptibility of olefins to decomposition even under mild conditizes a great

challenge which renders this reaction difficult to conduct.

EWG R

[Pd] EWG
| + SOl — — |
R

EWG EWG

Keywords: desulfitative arylation; olefins; arenesulfonyl chloride
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Synthesis and introduction of the 2,4dioxo-1,3-diazaspiro[4,5]decane3-sulfonic acid as a novel
catalyst and its evaluation in some organic reactions.
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Abstract

In recent years, a great deal of current interest is focused on developmetebfmulticomponent
reactions. Among the methods of synthesis of multicomponent reactions, A number of Lewis acid

catalysts, solid acids, and Bransted acids, as well as basic catalysts have been émployed.

Until the end of the last century, more thar® Holid acids had been successfully prepared and used in
industrial transformationsNowadays, because of an increase in environmental awareness in chemical
research and industry, many of attentions have been focused on the use of reusable heteratpystsus c

in organic transformatiorfsSignificant attention has been paid to solid acid catalysts due to their potential
applications for replacing liquid mineral acids in indust8olid acids have many advantages over liquid
acids in organic reaction tdysis such as their efficiency, easy recyclability and recoverability, operational

simplicity, minimal corrosion, and environmental friendly nafure.

In our research we introduc@y-dioxo-1,3-diazaspiro[4,5]decan@g-sulfonic acid as a novel catalyst i
the synthesis of organic compoundsng green procedures and commercially available materials such as

chlorosulfonic acid and hydantoine.
Keywords: multicomponent reactionbeterogeneous catalystg/dantoine

References

[1] Toure. B. B, Hall. D. GChem. Re\i09 (2009) 44321486

[2] Azizi. N, Saidi. M. R,Tetrahedror50 (2004) 383387.

[3] Sani. Y. M, Daud. W. M. A. W, Aziz. A. AApplied Catalysis A: Generdl70 (2014) 140161.

[4] Hu. P, Long. MApplied Catalysis B: Environment&81 (2016) 103L17.

[5] Wong. W. L, Ho. K. P, Lee. L. Y. S, Lam. K. M, Zhou. Z. Y, Chan. T. H, Wong. KATS Catalysid (2011)
116-119.

[6] Heravi. M. M, Hashemi. E, Beheshtiha. Y. S, Kamjou. K, Toolabi. M, Hosseintashmilcata392 (2014) 173
180.

54



mailto:b.khalili@guilan.ac.ir

201 STUDENT 7

EACULTY OF SCIENCE
RESEARCH ),/ ¢ UNNERSITY OF GUILAN

DECEMBER 4_7

Using modified lignin for r emoval of hexavalent chromiumin aqueous solution
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Abstract

Lignin is the second most abundant natural raw material after cellutaseknown that lignin is an
aromatic, three dimmesional polymer which contasrseveral functional groups such as methoxyl, aliphatic

and phenolic hydroxylcarboxyl, etc. [1]. Lignin is a waste {productof paper mills. It can be extracted,

by acidifying of the black liquor. The lignin sediment is wedlthree times by distilled water to be
neutralized and then is dried in an oven in 40 °C. It is possible to remove heavy metals from aqueous
solutions by ligninin this work Cr (lll) is used to modify positive sites on lignincteating electrostatic
interaction between lignin and hesdent chromium. This modification leads to more Cr (VI) removal
efficiency in aqueous media. The adsorption of Cr (lll) on lignin is pH dependent, and is increased by
increasing pH. It is also dependent on the adsorbesaiggdChromium (l11) adsorption on lignin is mainly
occurred through the ieexchange mechanism and forms insghere complexes with lignin [2].
Desorption of trivalent chromium from lignin reaches to an almost plateau in 2 hours. In this work
Potassiumlgsromate is used as a source of hexavalent chromium. Its spectra lambda max is in 350 nm. The
removal of potassium chromate by lignin increases by increasing absorbent amount because of increasing
adsorbing sites. When pH increases, removal hexavalent ichmodecreases, because in higher pH,
concentration of OH ions is higher and they compete with chromate ions to occupy modified lignin
positive sites.

Keywords: modified lignin; hexavalent chromium; trivalent chromium; removal; adsorption
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Abstract

The textile industry produces large volumes of wastewaters that contain appreciable quantities of organic
compoundsTreatment of dy&ontaining wastewaters is not easy since dyes are resistant to biological
degradation, and are stable to ligtat and oxidizing agentslany techniques have been developed for
the removal of dyes from wastewater effluents such as adsorption, phigsizical and biological
techniques, advanced oxidation processes and electrochemical degradation. Advancec Cxutaszes
(AOP) have the capability of exploiting the high reactivity of hydroxyl radiCte AOPs comprise a
series of methods including ozonation, photocatalysis, electrochemical oxidation, Fenton andilkéenton
processesFenton Process is an eféat method for treatingextile wastewatersFenton reagents
(H20./Fe") may improve the biodegradability of synthetic dyes by degrading them through the use of
short lived, highly reactive hydroxyl radicals (BH In this research, initially a heterogems Fenton
Catalyst, MFeO4, was synthesized. Then, the removal of a model dye, Acid Blue 113 (AB 113), was
investigated by Fenton oxidation using the catalyst in a batch syBkereffects of several parameters
such as contact time, pH, and catalyst dos¢he dye removal were studied. The dye removal efficiency
of the MFeO4/ H.O, weremonitored by UV/vis spectrophotometiihe optimum conditions for AB113
removal were found at 45 min, pH 7 and catalyst dose of 20 mg. At this condition, 90% of thasdye w

removed.
Keywords: Acid Blue 113; Fenton Oxidation; Optimization; Wastewater
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Abstract

Solid acid catalysts exhibit extreely high catalytic activity for reactions such as isomerization,
cracking,hydrocracking, dehydration, alkylation, acylation, conversion of methanol to gasolMangtc
attempts have been made touse metal halides as homogeneous acid catalysts, dnehoost dfequently
studied inorganic Lewis acids is aluminumchloride[1]. Spinel ferrites,@HM= Mg, Mn, Fe, Co, Ni,

Zn, Cu, Cd, etc), combine a wide range of useful magnetic properties with relatively low electrical
conductivity. Typically, ferritesre prepared by reacting intimate mixtures of the constituent metal oxides
or carbonates [2Ylagnetite nanoparticles (MNPs) have drawn major attention in the biomedicine field due
to their technological impact in applications such as Magnetic Resonangmdni®RI), drug delivery,
cellular signaling and magnetic hyperthermia (MHT). MHT represents a novel therapeutic concept in
cancer treatment [3{Ve used nickel ferrite core and kB shell which was further functionalized with
OSQH groups. The catalystas characterized by XRD,HR and SEM, and used in the preparation of
substituted 14lihydropyridines.

(0] CHO
NiFe,0,/KIT-6-080 ;H
2 + . -
e} NH,OAC, EtOH, reflux
Cl

Keywords: solid; acid; catalyst; core/shell

Cl
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a reusable nanomagnetic Cu(lBcomplex
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Abstract

Development of chemical routes based on green chemistry principles has now been rooted into our chemical
society. In this background, the development of logiemeous catalytically active metal complexes has
received much interest. Here we explain the preparation of a new nanomagmatideCu(ll}complex
(MBCC), which can act as an efficient heterogeneous catalyst in many organic syntheses. Efficiency of this
catalyst was successfully exemplified by its application in the synthesis oft2ay@poyridines via the
threecomponent reaction between acetophenones, arylaldehydes, and ammonium acetate under solvent
free conditions. The corghell naneparticles oMBCC are composed of a polynitrogenous Cug¢bmplex

layer at outside, which enables it to catalyze the formatior©fa@d GN bonds, as well as the oxidative
dehydrogenation (aromatization) of the intermediate dihydropyridines during the synthesi, 6of
triarylpyridines. In addition, the magnetite core of the MBCC Raawticles makes this catalyst easily
recyclable by using a simple magnet. Other advantages of this MB@/zed synthesis of
triarylpyridines are relatively short reaction timesygie workup procedure, very good to excellent yields

of the products, and easy to handling the catalyst. Based on-eetamgtability and no sensitivity to air or
moisture as well as due to covalent binding between the magnetite core and the coupésic sueil, the
nanocatalyst is recycled several times without appreciable loss in its activity.

Keywords Cu(ll)complex 2,4,6triarylpyridines Multicomponent reactignHeterogeneous nanocatalyst

Ar'
0 0 catalyst N
)J\ + /JJ\ +  NHsOAc =
Ar Ar' H =
Solvent-free at 120 °C Ar N Ar
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Abstract

Solubility of the amino acids in electrolyte solutions plays a major role in influencing their solvation
thermodynamics wih is further associated with their biochemical and biophysical deeds in human
physiology [1]. The understanding of the molectu&rel mechanisms that govern the solubility, stability

and activity of biocompounds in the presence of salts is thereforenosuimportance from a biological,
pharmaceutical and medical point of view [2].The experimental measurements shtve fhiasence of

an electrolyte changes the solubilityasf amino acid and usually increases it. This phenomisriarown

as the saltingn effect. The reverse dfiis phenomenon in which the solubility of the amawid decreases

with an increase in the electrolytencentration may also happen, and it is calledsiengout effect

[3].In this work, the solubility of Glutamine in aquensodium chloride (NaCl) and sodium nitrate (NaNO
solutions were determined at T=(298.2 and 308.2)K. For this aim, the experimental data of solubility were
obtained by wusing an analytical 6gr avi mminethec 8 met
activity coefficient of Glutamine in the presence of the different concentration NaCl and;NaNaly,

the salting coefficients were calculated | according to setschenow equation.

Keywords: solubility; Glutamine; saltinm; salting-out; gravimetric; electrolyte
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Prediction of liquid phase equilibria for water + valeric acid + organic solvent using
UNIFAC modeling
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Abstract

The separation of carboxylic acids from aqueous fermentation media by solvent extraction has been an
actual research area. A large amount of investigation has been carried out in recent years on the (liquid
liquid) equilibrium (LLE) measurements of ternary systems, in order to understand and provide further
information about the phase behavior of such systems. Valeric acid (VA) is a widely used carboxylic acid
and has many industrial applications. Since, thediguitraction of valeric acid from aqueous solution is
industrially and scientifically important. Various organic solvents have been investigated and reported for
valeric acid extraction.

In this research, (liquidiquid) equilibrium (LLE) data were prectied for mixtures of (water + valeric acid

+ organic solvent) at= 298.15 K and P= 1019.0 hPa. Trattexalin and cislecalin were selected in this

study may be considered also as suitable solvents for extraction of valeric acid from water, having low
vapa pressure, capability to form two phases at reasonable temperatures and rapid phase separation (low
density and high viscosity). The fi@e data were predicted using UNIFAC method. Prediction of LLE
data could be an effective guideline for researclesekect proper solvent. The distribution coefficients

and the separation factors for the immiscibility region are also calculated to evaluate the effect of solvent
type.

Bl

i

Kewwords: LLE Data, UNIFAC Method, Valeric Acid, Decalin.
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Synthesis and biabgical investigation of novel hydroacridine derivatives in the presence of

nano-catalyst
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Abstract
Multicomponent reactions (MCRs) have emerged as efficient and powerful strategies in the modern
synthetic organic chemistry because synthesis of complex organic molecules from simple and readily
available substrates can be achieved in a very fast and effrommter without the isolation of any
intermediates.
Acridine and its derivatives acridine and other heterocyclic systems are important and biological properties
As well as antcancer and antiiral drug used due to its wide range of activities in théd faf bio-
pharmaceutical and organic chemists to have attracted attention. In this study, an efficient method for the
synthesis of acridine derivatives bgyclocondensationf Dimedone, aromatic aldehydasd ammonium
acetate in the presence of a newmaatalyst in EtOH at 80 °C is described. The structure of these
compounds were identified by elemental analysidand melting point was approved. Various aspects

of these reactions well be presented and discus$3d[1

Keywords 9-Aryl-hexahydreacridine-1,8-diones
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Abstract

Recenly, catalysts with enzymbke characteristics have attracted great interest. The difficulty in
separation of natural enzymes compared to the synthesis of artificial ones and easy denaturation under
environmental conditions limiheir practical applicatins. While many kinds of peroxidatike catalysts

have been actively developed recently, improving their catalytic efficiency is significant too-dielal
nanocatalysts have shown interesting redox properties and biological activities. In this work, we
constructed a heterogeneous catalyst, MOFby using a simple eprecipitation method. The structure

and morphology of the synthesized MaBg nanoparticle were characterized by-H, UVi visible
absorption spectra, -Ky diffraction (XRD) and transmigm electron microscopy (TEM). Synthesized
magnetic nanoparticle showed intrinsic peroxidase property. The perckidasetivity of MnFeOs
nanoparticle was investigated in citric acid buffer. The kinetic studies on the oxidation of the o
phenylenedianmie were carried out for which the absorbance of the reaction prodwutiathBophenazine

at 425 nm was recorded as a function of time. The initial rate of the reaction is found to be dependent on
both the concentration of-ghenylenediamine as well as thenount of MnFgDs, while keeping the
concentration of hydrogen peroxide constant at an optimum molarity. Thus the oxidation process is a second
order reaction and MNPs exhibit Micha&hdenten kinetics.

Keywords o-phenylenediamine; 2s8iaminophenazineMnFe04
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Abstract

Glycolic acid (GH403) i s t h ehydsoryaatid (AHA). Thid acid is colorless, odorless, and
hygroscopic crystalline solid and is highly soluble in water. Because of its brilliant capability to penetrate
skin, this acid finds applications in skin care products. It caseparated from natural sources, such as

sugarcane, sugar beets, pineapple, cantaloupe, and unripe grapes.

In this study, the experimental tiine results and phase diagram were obtained for the (water + glycolic
acid + isoamyl alcohol) ternary systeinla 298.15 K and P=101.3 kPa for the first time. The clpoitht

titration method was used to determine solubility data. The studied ternary system exhititbeyyasior

of LLE, where only one liquid pair (water + solvent) is partially miscible andwbdiquid pairs (acid +

water) and (acid + solvent) are totally miscible. Theline data were determined by acidimetric titration,

the KartFisher technique, and refractive index measurements. Distribution coefficients and separation were
determinedver the immiscibility region. The UNIQUAC and NRTL thermodynamic models were used to
correlate the experimental tie line data .The quality of the experimental data was determined through the
OthmerTobias equationValues of the separation factor confithe ability of this organic solvent for

extraction of glycolic acid from aqueous solutions.

Keywords Liquid-Liquid equilibrium; Glycolic acid; Isoamyl alcohol; Organic solvent
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Abstract

Sunset yellow (SY) is a synthetically produced azo dye which has been broadly used into beverages and
foods for its low production cost and high stability to pH, oxygen and light [1]. However, recent studies
show that SY aases the appearance of childhood hyperactivity and reproductive toxicity in mice and has
potential immunotoxicity. Therefore, it is very significant to design sensitive, reliable and convenient
methods for the detection of SY. Among various analytical austhelectrochemical methods have
attracted wide attention for their low cost, high sensitivity, simplicity and convenience [2].

A new and flexible strip sensor for SY detection was demonstrated in this work. The strip was prepared
by using chemical modiation [3]. Polyester overhead projector transparent film was modified with a
monolayer of 3mercaptopropyltrimethoxysilane, silver film and suspension of graphite/graphene oxide,
essentially to bring in the conductivity and catalytic activity towardedtiein SY.Large specific surface
area and high conductivity of the proposed electrode made it an excellent sensing platform for sensitive
determination of SY. SY effectively accumulated on the strip sensor and caused a pair of redox peaks at
around 85.5rd 61.5 V(vs.Ag/AgCl) in 0.1 M phosphate buffer solution (pH = 3.0).

Keywords Strip sensor3-mercaptopropyltrimethoxysilan&raphene oxide, Sunset yellow
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Abstract

Coumarins arean important class dfieterocyclic compoundthat occur widely inpharmaceutical
industry, because thexhibita wide range of biological activities such as du@cterial, antHIV, anti-
Hepatitis C virus, antiumor and antcancer activities [1,2Biscoumarins, the bridgeubstituted dimers
of coumarinswerealso usedas antiinflammatory, anticoagulant, antipyretic, antifungal, anticoagulant,
antiseptics and anticoagulant agents and alsoe@se inhibitors [3,4T herefore, a variety of catalysts and
reagents have beesed to facilitate the preparation of these compounds.

We report herein a simple, efficient and ecofriendly procedure for the synthesis of some biscoumarin
derivativesvia reaction of various aldehydes antiylroxycoumarinin the presence glolymericcatdyst
[1]. The procedure gave the products in excellent yields within very short reaction times under mild and
green conditions. Alsthis catalyst can be reused for several times without appreciable loss of its catalytic
activity ( Scheme 1).

OH Ar oOH

OH
[0} Poly(4-vinylpyridine) (20 mg) N =
)J\ " o =~
H,0 (4 mL), 90° C 0 “o0” O
Ar H o o 20 ( )
1 mmol 2mmol

Scheme 1synthesis of biscoumarin.

Keywords CoumarinsBiscoumarinsPolymeric catalyst.
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Abstract

Coumarins play an important role in both natural and synthetic organic chemistry because of their
potential applications fragrance, pharmaceutical and agrochemical industries [1]. Coumarin derivatives
especially biscoumarins have been widely used as anticoagulants, antiliotifisngal, antibacterial,
antiroxidant,antitumor drugs, HIV protease inhibitors as weladditives in food and cosmetics . The
most direct procedure for preparation of -bsimarins is condensation of an aldehyde with 4
hydroxycoumarin in the presence of a variety of catalysts, for example molecular iodine, 1,8
diazabicyclo[5.4.0Junde@-ene (DBU), MnC{, POCtin dry dimethylformamide (DMF), BAICI 3, SGH-
functionalized ionic liquids, [bmim][Bf [5]. However, each of the methods has its own disadvantages,
such as long reaction time, harsh reaction conditions, the use of large éxeasgnts, low yield and the
use of toxic, corrosive, expensive, or renisable catalystén this work, an efficient basic catalyst is
developed for the orgot synthesis of biscoumarins under mild conditions. A series of biscoumarins with
different sulstitute groups could be synthesized with good to excellent isolated yields in this catalytic
system( Scheme 1).

OH AT  OH

OH
)OJ\ . di Basic organo catalyst (15mg) - O AN . O
. . 0
Ar u oo H,0:EtOH (1;1) (5mL), 80° C o

oo O

Immol 2mmol
Scheme 1synthesis of biscoumarin.

Keywords Basic organo catalysBiscoumarins
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Abstract

The intra or intermolecular proton trafes reaction is considered to be one of the most fundamental and
important processes in chemistry and biology such as thdvas@&lneutralization and enzymatic reactions
[1]. In general, the ESIPT process requires a preformed intramolecular hydrogefiHHuont) between
proton donor{OH, -NH) and proton acceptor =0, - N =) groups in close proximity to each other in a
molecule [2]n this study, intramolecular proton transfer (IPT) in the ground (GSIPT) and excited (ESIPT)
states of 2, bis(2-benzoxaztyl)hydroquinone (BBIHQ) molecule were investigated using DFT methods
(PBE1PBE and MO062X) in conjunction with the3®1++G(2d,2p) basis set. Structural parameters,
adsorption and emission bands, vertical excitation and emission energies, oscillatdn, dttemgscence

rate constant and atomic charges were calculdteel potential energy surfaceé S and S states were
constructed by keeping thé B distance fixed at a series of values. The ground state intra molecular proton
transfer in the studied spies is not possible because of the high energy barriers joined with the high
instability of the Encketo and kete&eto forms with respect to the En@nol one. The results show that

the fluorecenc emission is accompanied by a considerable stockNevidtritheless, photoexcitation from

S to S state stimulate the operation of the ESIPT process. Also the frontier molecular orbitals (MOs)

supports the ESIPT reaction in molecule BBIHQ.
KeywordsBBIH; ESIPT, GSIPT,MOs,;NBO
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Abstract

Azo compound are very important molecules andehattracted much attention in both academic and
applied research due their versatile application in various fields, such as dyeing textile fiber, biomedical
studies and advanced application in organic synthesis and high technology areas such asii@dser, lig
crystalline displays, electroptical devices and injet printers [1].4-Thiazolidinones are an important

group of heterocycles found in numerous natural products and pharmaceuticals. Thiozolidinones possess
various biological activities such as antitor, anti-HIV, antibacterial, and antidegenerative

Multi-step or cascade reactions can be defined as the combination of two or more reactions in a specific
order that occur in one pothey are very attractive due to their ease of setup. In traditsmgle step
processes, the reaction and product isolation are carried out independently and repeatedly to synthesize the
target compounds. The former process allows a minimization of waste, and, compared to stepwise reactions,

the amount of solvent, reagenadsorbents, and energy is extensively decreassid [2

Keywords Azo dye; (aryldiazenyl)benzylidene)hydrazodedxothiazolidin5-yl)acetic acid; Microwave
irradiation; Multi component reactions

References

[1] H. Nishihara,Bull. Chem. Soc. Jpi77(2004) 407.

[2] B. Sharifzadeh, N. O. Mahmoodi, M. Mamaghani, K. Tabatabaeian, A. Salimi Chirani, I. Nikokar,
Bioorg. Med. Chem. Let23(2012) 548.

[3] N. O. Mahmoodi, S. Ramzanpour, F. Ghanbari Pirpasth. Der pharm348 (2015) 275.

68


mailto:arvand@guilan.ac.ir

201 STUDENT 7

EACULTY OF SCIENCE
RESEARCH ),/ ¢ UNNERSITY OF GUILAN

DECEMBER 4_7

Nanomagnetite-bound Fée'" (SALEN) complex: An efficient and reusable nanocatalyst for
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Abstract

Nanoparticles (NPs) have recently emerged as viable and appealing materials due to their high surface area
properties. NPsupported catalysts properly mimic their homogesamunterparts and can be considered

as soluble analogues, since they are readily dispersed and exhibit an intrinsically high surface area, implying
that allow excellent accessibility of substrates to the suifaced active catalytic sites. Magnetic
naroparticles (MNPSs) as catalyst supports have been attracting more and more attention because they can
be easily recovered from the reaction mixture simply by using an external magnet, thus eliminating the
necessity of tedious centrifugation, filtration,neembrane separation steps. In this background, we explain
here the preparation of a new nanomagnétitend F€ (SALEN) complex, which is expected to act as an
efficient heterogeneous catalyst in many organic syntheses. Catalytic utility of this hetersyaano
composite was successfully tested for the synthesis oflysldbxycoumarir3-yl) arylmethanes via the

reaction between-Hydroxycoumarin and a variety of aromatic aldehydes. The magnetic nanocatalyst
(MNPs) can be readily recovered by applyiag external magnet and reused several times without
considerable loss of activity. Evaluation of this naeoposite in heterogeneous catalysis of other

synthetic reactions is underway in our laboratory and their results will be reported in due course.
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Keywords NanocatalystFe" (SALEN) complex 4-Hydroxycoumarin; Biscoumarins
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Owing to their interesting physicochemical properties, heteropolyacids (HPA) hold a unique place among
a variety of solid acids.They are remarkably stronger than manyidrediinineral acids,so canactivate the
aciddemandin greactions by protonation of substrates and hence are sometimes more effective than
conventional inorganic acids as well as traditional acid catalysts. However, the high solubility of these
materials inmost commonly used solvents often makes their recovery difficult. An ideal solution to this
issue is to immobilize HPAs on to high surface area of 1saipports and run the reactions under a rather
heterogeneous catalysis manner. In this context, hetexogempplication of HPA encapsulated magnetic
nanoparticles (MNP) has received much interesting in recent years[1]. Although this strategy makes
separation and recovery of the catalyst more easily by using a simple magnet, more precautions are needed
to asure that the catalyst is not leached from the surface of supports.Here we will describe, for the first
time, the preparation of magnetitmic-bound ethylene ammonium tungesto phosphate nzarticles,
[(Fes04)-CH2CH2NH3][H 2PW12040). The nanecomposite s prepared by an adihse reaction between

the heteropolyacid Keggin and naparticles of an aminfunctionalized magnetite. In the resulting salt

the conjugate dihydrogdmase of Keggin is bound inter alia by ionic forces to the ammonium groups
anchoréd on surface of the nanoagnetite support.The catalytic activity of [¢(Pe)-
CH.CH:NH3s][H 2PW12040] was successfully tested in the trhaamponent synthesis oféminochromenes

via a threecomponent reaction of benzaldehydes, malononitrile, and dimedmeu¥ solvents and

temperatures were screened to find out the optimized conditions. The results will be reported.

OMe
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Keyword Nanomagnetic, catalyst, recovery, Heteropolyacid Keggin
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Abstract
Sulfonyl chlorides are versatile building blocks for the synthesis of sulfonic acid derivatives and are
important synthetic intermediates ftre introduction of a sulfonyl group. One representative type of

sulfonic acid derivative is the sulfonamide group, which is commonly used in antibacterial medicines and
enzyme inhibitors. The most efficient route toward the synthesis of sulfonamides@upling of sulfonyl

chlorides andmi ne s . Het eroaromatic thiols may be oxidize
(8 €) by using aqueous sodium hypochlorite. The reaction is rapid, avoids the use of chlorine gas.

The approach features safe operation, environmental friendlic@®genient purification procedures, and

delivers high yields of up to 90%.

Sulfonamides play an important role in many medicinal chemistry analogue programs. Sulfonamides are
extremely useful pharmaceutical compounds because they exhibit a wide rbimdegital activities such

as anticancer, anitnflammatory, and antiviral functions. During the course of some recent work, we wanted

to prepare a number of heteroaryl sulfonamides on the base of thiadiazol. One of this derivative is
Acetazolamide. Acetlamideusually sold under the trade na@®&moxin some countries, is a carbonic

anhydrase inhibitor that is used for the medical treatment of glaucoma, epileptic seizure, idiopathic
intracranial hypertension, altitude sickness, cystinuria, periodidypaacentral sleep apnea, and dural

ectasia.lt is anticipatedther derivatives of this drug have simistributes. So we synthesis some of other
derivatives of this drug, from the change of amine group.

Keywords sulfonyl chloride; sodium hyghlorite; sulfonamides; Acetazolamitie
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Abstract

Phosphoric acid (PA) is an important chemical in production of detergents, agricultural feeds, activated
carbon, soaps, and several phosphate fertilizers. Morgbeamportance of this acid is quickly increasing
in many other fieldsPhosphoric aciccan be mainly produced by chemical wet and dry processes.
Therefore, the extraction of this acid from water is an important problem in the wet process method.
Solubility and tieline data for the ternary system of watt phosphoric acid #rganicsolvent(propyl
acetate) were determined and correlated at 308.15 K and atmospheric pressure. The solubility data were
determined by cloughoint titration method. The tie line data were determined usingoasd titration agh
refractive index measurements. The material balance and cloud point procedure was used to check the
experimental tidine values.

Since two liquid pairs are totally miscible (water + acid) and (acid + ester) and one liquid pair is partially
miscible, aype-1 LLE phase diagram was obtained for this ternary system. The experimelited tata
were fitted using the UNIQUAC and NRTL thermodynamic models. The reliability or quality of the
experimental data was determined through the Otfirabras plot. Exprimental distribution coefficients
and separation factors were evaluated over the immiscibility Hneaexperimental results show the ability

of propyl acetate for the extraction of phosphoric acid from aqueous solutions.

Keywords: Extraction ie-line data; Liquid-Liquid equilibrium (LLE); Organicolvent;Phosphoric
acid; UNIQUAC, NRTL.
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Abstract

The potential applications of metal oxide semiconductors to environmental remediatierattracted

extensive attention because of their outstanding physical and chemical properties. Among the reported
photocatalysts, titanium dioxide (TiDhas been widely studied as a photocatalyst due to its remarkable
features including low cost, cheeal stability, nortoxicity, favorable optoelectronic properties, strong
oxidizing abilities for the decomposition of organic pollutants and high photocatalytic actidty [1

In this research, titania, singlped and strontiussilver codoped titania anocomposite were
synthesized via sol gel method. The prepared samples were characterizedragiuijffraction (XRD),

scanning electron microscopy (SEM) and fourier transform infrared spectroscopy (FTIR). The
photocatalytic activity of the undoped Ti®nonodoped and SAg-TiO; photocatalysts was evaluated by

the photocatalytic degradation of methylene blue in aqueous solution. The effect of operational parameters
such as catalyst loading, pH and initial concentration of methylene blue on the extegtamfation was
investigated. The results showed that tié/8g*cod opi ng i s more beneycsd al t ha
and the synergistic effect of Srand Ag is responsible for improving the photoactivity. The enhanced
photocatalytic activity of the Skg-TiO2 may be related to the narrowing of the band gap, asera the
charge separation efyciency, particle size reduct
Keyword: SrAg co-doped TiQ, Photocatalytic activity, Sajel.
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Abstract:

A mild, simple and efficient procedure ftire preparation of 3;dihydropyrimidin2(1H)-ones and
thiones (DHPMSs) is described using-@) as a new, efficient and reusable organo catalyst under
solventfree conditions. The structures of the products were characterized by IR and 1H NMR
spectroscop and comparison with the authentic samples. Mild reaction conditions, easyugvork

procedure, high to excellent yields of the products, short reaction times and reusability of the catalyst
are some advantages of this work.

Keywords: Organo catalysBiginelli reaction, Aldehydes, Solvefitee conditions.
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Abstract

Photocatalytic degradation of organic pollutants by using semiconductor photocatalysts is of growing
interests for water purificatioh.Because of their low cost, high stability and easy availability. Cuprous
oxide (CuO) with a direct band gap of 2.17 eV could be activated by visibleZighit one the main
problem to use Cu20 for photocatalytic degradation is recycling it from the reaction mixture at the end of
reaction. Then magnetic hanopatrticles are ettr@ candidates for supporting, semiconductors, that can
easily separate by an external magnet. On the other hand porous material such-4% MGNarge surface

area and can absorb large amount of pollutant.

In this study, NiFgD.@ Al-MCM-41 magnetic anocamposite with cosghell structure was synthesis.

CwO nanoparticles were located on the magnetic nanocomposite by ascorbic acid as reducing agent. The
photocatalytic activity of NiIFE®©.@AI-MCM-41/CupO was investigated in MB dye degradation as a
mockl of pollutant. The new nanocomposite was characterized by diffuse reflectance spectroscopy (DRS),
X-ray diffraction (XRD), Fourier transform infrared spectroscopy (FTIR), BrunBuanettTeller (BET),

nitrogen adsorptidrdesorption measurements and traission electron microscopy (TEM). The results
indicated the presence of fLunanoparticles in corghell. The nanocomposite enhanced the removal of
MB dye in the absence of.8..

Keywords: CeO nanoparticle; Degradation; Methylene blue; NiEg.
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Abstract

Porous metabrganic frameworks (MOFs) have attracted considerable interests for the applications in gas
storage and separation, catalysis, and recently as promising platforms for functional molecular materials,
such as luminescent sensors, and drugeisli The intrinsic nature of MOFs generally endows them with
excellent biodegradability, biocompatibility and guests loading capability, providing promising candidates
as drug delivery hosts. In particular, the facile integration of multifunctional caenperia inclusion and
surface chemistry in individual MOF crystals, together with the mature synthesis method-gstakendas
facilitated multitarget medicine applications in both diagnosis and thefdpyFor MOF materials of
biological applicatios, both the metals and the ligands should be biologically friendly. Estimated by their
oral median lethal dose 50 (kf), some metals such as Ca, Mg, Zn, Fe, Ti, anditfyse toxicity range
from few eg/ kg up *are considesd to ieadiologitallygptckptpble, @nathe other
hand, chemists have paid increasingly attention to biomolecules as links of biologically active MOFs for
biological applications?].

A highly porous MOF, constructed from Zn and the organic linker has been successfully synthesized [3].
We have studied that MOF prepared by microwave route. microwave assisted hydrothermal synthesis

afforded the successful fast synthesis of high yiefddOF.

Keywords MOF, porous organic linker microwaveassisted
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Fabrication of electrochemical DNA biosensor based on polymer modified electrode for
sensitive determinaion of biological compounds
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In recent years there has been an increase in the use of nucleic acids as a tool in the recognition and
monitoring of many compounds of analytical interest by using DNA as a sumfadiication element in
electrochemical biosensors [1]. DNA electrochemasisors have a variety of possible applications in
detection of small molecules (e.g. drugs, pollutants, carcinogens, etc.) binding to the structure of DNA. One
of the important applications of DNA biosensorthisdetermination and studyingportant bass present
in DNA, such as guanine and adenine.

The grapherimxide (GO) was prepared via exfoliation of graphitéde. GO with extremely large
surface area and sorption capacity is highly regarded as an effective sorbent in analytical chemistry.
Magneticnanoparticles () have been widely researched in recent years due to their unique features in
terms ofhigh surface area, biocompatibility, low toxicity, easy preparation, and high adsorption ability [2].
Recently, the electropolymerization of amin@dacon electrodes, in particular polycysteine (PCys), has
been used as a strategy for determining drugs and different materials [3]. This polymeric films can enhance
both selectivity and sensitivity, improve response time, decrease overpotentiahoélytes in the redox
process and exhibits good stability. The electropolymerization -of/steine was done by cyclic
voltammetry ovethe potential range @ .4-1.4 Vat 100 mV &' for 10 scans

In this work, DNA/PCys/GOFe;0, modified carbon paste eleotte was designed for detection of
adenine and Guanine. All the measurements were done inRESSbuffer solution 0.1 M (pH 6.8)nd
the oxidation peak was observed at 0.7 and 1Ns\AQ/AgCI) respectively for guanine and adenine. The
oxidation peak cuants at GOFe:O./CPE, PCys/GOFe;04/CPE and DNA/PCys/GOFre;0/CPE were
obtained (15, 5), (40, 10) and (80, 35) €A respec

Keywords: DNA biosensors, Guanine, Adenine, Magnetic nanoparticles, Graphene oxidej 8dteine
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Abstract

Rutin, a kind of the most abundant bioactive flavonoid called as vitamin P, is widely present in
multivitamin preparations, various vegetables and fruits. It has a wide range of physiological activities
including antiinflammatory, anttumor and antoxidant. It is always used clinically as the therapeutical
medicine. Hence, it is necessary to develop simple, sensitive and economical techniques for the
determination of rutin. Compared with other analytioathods, electrochemical methods are characterized
by simplicity, high sensitivity, good stability and les@st instrumentation [1]. Due to high effective surface
area, high electrical conductivity and good chemical stability of Carbon nanotubes (CNTs)b&sed
electrodes have been used for the electrochemical study of a large number of different compounds [2].
Currently, sefassembled monolayers formed from heterocyclic thiols are of special interest. Despite the
absence of a long methylene chairm@rcaptobenzothiazole, a heteroaromatic thiol with fused thiazole
ring but no long alkyl chain, can form watdered and stable monolayer [2].

In this paper, the electrochemical behavior of rutin on a poly solfusalicylic acid/carbon nanetubes/2
mercaptoberothiazole selassembled monolayer modified gold electrode was investigated by cyclic
voltammetry. Rutin effectively accumulated on the porposed electrode and caused a pair of redox peaks at
around 0.53 V and 0.35 V (vs. Ag/AgCl) in 0.1 M citrate buffeluson (pH = 4.5). Under optimized
conditions, the anodic peak current was linear to the rutin concentration in the range of 9.8.8201.0
5 M. The detection limit of 5.0 x1®M wasobtained.

Keywords Rutin; Gold electrode; Selissembly; 2Mercapgobenzothiazole; Poly sulfosalicylic acid
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Abstract

Modification of titanium dioxide by incorporating certain species in its structure, immobilizing it onto a
support or reducing its crystallite size generally improves its photocatalytic ability. Ev@akvhich is

a mixture of anasd rutile crystalline structures, is the commercial Fg@wder with high photocatalytic
activity and it is the one most widely used as standard photocatalyst. Its high photocatalytic activity has
frequently been linked to low#+ recombination since pteproduced electrons in the anatase phase can

be transferred to lower energy rutile electtapping sites . In this work we modify P2 two different
approaches. In the first method we add P25 into a solution of tungstophosphoric acid (TPA) avel then
investigate its activity of the resulted composite. The composites with different ratio of TRAFEO
prepared and they are heated at elevated temperature of 200 or 500 °C for certain times. The prepared
materials are characterized with standard strat and chemical analysis systems such as XRD, FTIR,
SEM etc. Their point of zero charge (PZC) also will be evaluated by using a standard titration
potentiometry. In the second method we try to change the morphology of P25 {pamticles, nanaods

and nanetubes. Their photocatalytic activity will be evaluated by studying the degradation of methylene
blue (MB) solutions. The work is in progress and the updated results will be presented during poster
session.

Keywords Photocatalysis; Tungstophosplt acid; TiQ nanotube; photocatalytic activity
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Abstract

Some of the synthetic organic compounds are extremely toxic to the environment. The presence of these
compounds in the environment has become an increasing concern because they have been shown to be
persistent, toxic and endocrine disruptiAg.conventional and advanced wastewater treatment is either not
suitable or inefficient for the removal of organic compounds, new methods are needed for their efficient
removal from wastewater before dischargingp the environment. The costs of physical and chemical
removal methods are often high due to the relatively low contaminant concentration of special organic
compounds in the environment. Microalgae have a widespread ecological distribution with imxphigtot

growth that only simple nutritional requirements can maintain in strict inorganic medium with a continuous
rapid growth speed. There were good applications of the green algae to treat wastewater containing toxic
organic compounds. The goal of theremt study was to investigate the potential of the microalgae for the
adsorption and removal of the substituted anilide. The effects of several parameters such as contact time,
pH, and the amount of algae on the removal percentage were studied. Thenoptinaitions for organic
compound removal were found at 120 min, pH 3 and algae dose of 300 mg. At this condition, 95% removal

was obtained.

Keywords Substituted anilide; Microalgae; Optimization; Wastewater
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Abstract

Benzothiazoles and their derivatives are very important group of heterocyclic bicyclic systems, which
play a fundamental role in organic and bioorganic chemistry. Compounds with benaletiskeletons are
of paramount interest because of their antitumor, anticancer, and antibacterial activities. Many methods are
available for the preparation ofs2ibstituted benzothiazoles, but the most popular approaches generally
involve condensatidrdehydration of Zaminothiophenol with carboxylic acids, or condensation with
aldehydes under oxidative conditions. The scope of heterogeneous catalytic organic transformations is
rapidly growing due to their wetlocumented advantages over homogeneouslytiatasystems.
Montmorillonite KSF has been used as catalysts in organic reactions and has represented several advantages
over traditional acids. Such as the strong acidity,-camosive properties, mild reaction conditions,
cheapness, high yields andesgivity, and the facility of setting and workiugp.

In continuation to our previous studies in the synthesis of heterocyclic compounds and efficient using of
KSF and KSF@Z#i in organic synthesis f8] here we report microwave assisted synthesis of
benothiazoles from the reaction of different aldehydes aacthihothiophenol in the presence of KSF@Ni

as heterogeneous catalyst.
(0]

HoN ; N
oy e O
R| g microwave  RX— S

HS

R=H, 3-NO,, 4-NO,, 4-CH3, 3-Br, etc.

Keywords benzothiazol; KSF@Ni; microwave
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Abstract

Benzylidene barhitric acids are useful as potential organic oxidizers, for the preparation of
oxadeazaflavines, and for the asymmetrical synthesis of disulfidesl@hi2]liquids (ILs) have become
powerful alternatives to conventional molecular organic solvents antystatadue to their particular
properties, such as undetectable vapor pressure, ability to dissolve many organic and inorganic substances,
recyclability and tunable character to specific tasks[P8king recent years, the role of the ionic liquids
(ILs) transferred to nosolvent applications such as catalystsm them, Bronsted acidic ionic liquids
(BAILSs) have attracted special attention as efficient catalysts for the synthesis of valuable chemicals.The
current review deals with the applications of BAl&s clean and versatile replacements for the traditional
homogeneous acid catalysts such &8®, HCI and HPQi[4].

In this work, we have used a homogeneous brgnseted ionic liquid based on imidazole as the catalyst
for the efficient synthesis of benzyide barbituric acid derivatives with good to excellent yields during
short reaction times.

In this work, we have used a homogeneous Brgnseted ionic liquid based on imidazole as the catalyst for
the efficient synthesis of benzylidene barbituric acid daxigatwith good to excellent yields during short

reaction times.

BIm(HSOy), , 6.2 mol% XX

- NH
/& 80 °C, H,0 N/go
H

G o

Scheme 1Preparation of benzylidene barbituric acid

Keywords Bronsted acidic ionic liquid; Benzylidene barbituric acids; Water mediated reaction.
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Abstract

Due to environmental concerns in recent cgntdevelopment of eco friendly benign reactions and
clean synthetic procedure has become the main goal in organic synthesis. For these reasons, there is a need
for developing multicomponent reactions hguMi€eR6s) i |
of any harsh reaction conditions and harmful organic solvents. lonic liquids, as homogeneous acid catalyst
have attracted a great deal of attention due to their outstanding properties such as high thermal stability,
chemical stability, facility ofecyclability and nofilammability [1].
2 ,-ABrllinethylene  bis(zhydroxy-5,5-dimethyt2-cyclohexenel-one) derivatives are important
biologically active compounds,which can be evaluated as tyrosinase inhibitors [2]. They are also important
synthetic intermediates and can serve as versatile rs@suin the synthesis of xanthenes that display
biological and therapeutic role such as antioxidants, antibacterial and antiviral activities [3]. In this study,
An efficient and environment al laylméteylene bighygraxype cedur e
5,5-dimethyl2-cyclohexenel-one) derivatives in the presence of an acidic ionic liquid based on DABCO
as catalyst in aqueous media is introduced. Short reaction times, easypnankl high yields of the

products are significant advantages a$ thethod ( Scheme 1).

O o CHO
@/ DABCO-based IL
2 + >
R water, 80°c

Scheme 1s y n't h e s-(aylmaihfylen@)hisp5&limethylcyclohexand,3-dione)

OH HO

Keywords Knoevenagel -Ayimetdyeemdia(@ydroxy5,5dineti2yiicyclohexenel-
one), lonic liquid, DABCO.
References

[1] T. Welton, CoordChem. Rev248 (2004) 2459.

[2] K.M. Khan, G.M. Maharvi, M.T.H. Khan, A.J. Shaikh, S. Perveen, S.B. Mlld, ChoudharyBioorg. Med.
Chem 14 (2006) 344.

[3] G.M. Maharvi, S. Ali, N. Riaz, N. Afza, A. Malik, M. Ashraf, L. Igbal, M. LatedfEnzyme Inhib. Med. Chem.
23 (2008) 62.

83



mailto:shirini@guilan.ac.ir

201 STUDENT 7

EACULTY OF SCIENCE
RESEARCH ) /4 ¢ UNNERSITY OF GUILAN

DECEMBER 4_7

Synthesis of Lactone with the Use of Cobaloxime as a Catalyst by Ultrasomitethod

Khalil TabatabaeigrAbdollah Fallah ShojaeNahid Mohammadi

Department of Chentiy, Faculty of Science, University of Guilan, Rasht, Iran

Corresponding author #nail: taba@aquilan.ac.ir

Abstract

Cobaloxime is @oordination compoundontaining a C8 center with octahedral coordinationlt has been
considered as a model compounditdmin By, for studying the propertiesxd mechanism of action of the
vitamin.Vitamin B2, also known as Cobalamin, is a complex organometallic compound in which a cobalt
atom is situated within a corrin ring, a structure similar to the porphyrin from which haem is formed [1].
The reactions o€obalt atom in Vitamin B could be reproduced by a lot simpler complexes, compounds
of bis(dimethylglyoximato) cobalt (Ill) that were commonly called cobaloximes@apaloxime is an
organic radical carrieiThis behavior made these complexes useful tagen preparation of the lactone.
Lactones are formed by intramolecudsterificationof the corresponding hydroxycarboxylic acids, which
takes place spontaneously when tiing that is formed is fiveor sixmembered. Lactones with threm
fourme mb er e dl a ¢ h g s-Adtobes)rak veby reactive, making their isolation difficult. Special
methods are normally required for the laboratory synthesis of -simgllacbnes as well as those that
contain rings larger than sirembered. Many methods @stersynthesis can also be applied to that of
lactones [3].

In our study, firstly cobaloxime prepared, thesctbne was obtained whit ultrasonic method via

bromoetherification of olefin-inethoxy4-propenyl benzene, then cyclization reaction in the presence of

persTen
rms Cobuloxime
2 Propynal Tami,
e
vy

Keywords: cobaloxime; lactone; ultrasonic method.

cobaloxime, finally oxidation.
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Abstract

Chlorophenols are a group of organo chlorides of phenol comprising one or more covalently bonded
chlorine atoms with their toxicity depending on the degree of chlorination and the positiorriolechiioms
relative to the hydroxyl group [1]. Examples of chlorophenols derivatives atdofbophenol. 4
Chlorophenols are used extensively in the manufacture of fungicides, herbicides, insecticides,
pharmaceuticals, preservatives, glue, paint, fibeather and as intermediates in chemical synthesis [2].
The maximum permissible limit of-ghlorophenpl in potable water is 0.50 (mg?)3]. Therefore,
removing them from the recycled water is very crucial. However, the adsorption method was corwidered t
be the most promising technique due to simplicity and flexibility of design, ease of operation and cost
effectiveness. Activated carbon (AC), due to its structure and high surface area, has been proposed as an
adsorbent, and a suitable option for theeetifze removal of organic contaminations (especially hard
biodegradabl@ollutantd from aquatic environment. The application of activated carbon and many nano
sized adsorbents has been limited by some problems such as filtration, centrifugationiagdudigity
in effluent. A useful approach is the magnetization of adsorbents using magnetic nanoparticles (MNPSs)
and/or metal oxides. The prerequisite for magnetic separation is the synthesizing or combining them with
nanoparticles (metal oxides). Thasanoparticles that are mainly in the form of {8§ MNPs, were
separated or removed accompany with the target pollutants from the aquatic environment by a magnet. The
presence of MNPs in the adsorbent's structure leads to chemical stability, decrdaiedaind excellent
recyclability of the adsorbent.

In this study, AC/F¢), synthesized was used as a sorbent to remesldotophenol from aqueous
solutions. 4chlorophenolremovalby AC/FeOs was investigated using a batch system and kinetic and
thermalynamic parameters of the adsorption process were calculated. Thermodynamic tests indicate that
4-chlorophenol sorption onto Activated carbon®eslight increase with increasing temperature,
indicating thespontaneous and endothermic nature of sorptiocess Y 0'=2.286 KJ.mot; ¥'¥=12.2 J.K
Imol%;y"3J=-1.34 KJ.mof). It was found that the experimental value of(48.11mg/qg) is closer to the
calculated values (48.3 mg/g) for second okileetics than those of first order kinetics whintplies tha
the pseudo secormtder model is the most suitable for descriltimg adsorption kinetic data.

Keywords 4-Chlorophenols; Removal; Activated carbon; Thermodynamic; Adsorption Kinetics.
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Abstract

Removal of sulfur compound industrial flue gases in the combustion process of fossil fuels is highly
important due to their adverse environmental effects. Hydrodesulfurization (HDS) is viewed as a mature
technology in industry, since it is highly eféit in removing thiols, sulfides, and disulfides. However, it
requires harsh conditions such as high temperature, high pressure, catalysts with higher activity, and high
operating cost to remove aromatic sulfur compounds, particularly alkylated benzettésplnd
dibenzothiophenes,[].To date, some neHDS methods based on absorption was explored .lonic liquids
(ILs) can act as the ideal extractive solvents for the selective extraction of sulfur compounds from fuel oil
and have been studied for petrolederived applications'[].!

Recent years, ionic liquids (ILs) are widely used as green solvents. ILs are consisted of various cation
and anion that suggests the feasibility of designing a suitable liquid for specifict4skhis work, the
interaction baveen Zlethyl3-methyltetrazolium tetrafluoroborate [EMTT]BFand aromatic sulfur
compounds (thiophene, benzothiophene and dibenzothiophene) are studied by means of Density functional
theory at the MOB2X/6-311++G(d,p).

Keywords lonic liquids; HDS; dedturization; extraction
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Abstract

Dithiocarbamates (DTCs), a group of small organic molecules with a strong chelating ability toward
inorganic species have extensively been used in the agricultural industry for more than 80 yeeest
years their applications have not only become apparent as pesticides and fungicides, but also widely used
as vulcanization accelerators in the rubber industry. Moreover, DTCs are also of biological importance due
to their antibacterial, antitubgulosis and antifungal properties. Their as#tidant properties make them
even more valuable compounds [LRPlher ed6s an efficient reaction for
under catalyst free conditions, starting from available aminesa@balky halide. Excellent yield and
complete reaction toward any adducts are particular advantages of this work.

In this study, for the first time, we have been developed novel DTCs derivatives. In continue we
combined titled DTCs with glyoxal derivatives tohac eve t hi azl actone skel et ¢
development of facile and environmental friendly synthetic methods for thiazlactones constitutes an active

area of investigation.

Keywords Dithiocarbamates; Thiazlactones; Phenylglyoxals; Carbon Disulfide
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Abstract:
In this work study of hostg u e s t i ncl usi on caydogdektenxwithftramadoh wason o f
perfor med experimental |l y. -cydloddaxtenr in @quéeoasn solutidnsast r a ma d c

investigated by Fourier Transform infrared (FTIR) and Ultravigisible (UV-Vis) spectroscopies at
temperature room. The stoichiometric composition, stability constant, and thermodynamic parameters of

" fryclodextrin/tramadol" supramolecular stractufermation were calculated from spectroscopic data. It

was proved that 2:1 inclusion complex is mainly formed in aqueous solutions. The calculation of formation
constant f or -cyclbdextricwitmtpamadal was perfdrmed by Berddderbrand guation

at25C. The results obt ai neQclodertdhiinclesibpnecdmplexwed thetmbse t r ar
reactive than its free form.

Keywords T r a ma d o tcyclddextrig, Speétroscopy, inclusion complex.
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Abstract

Explanation about the interior structure of neutron stars such as mechanism of radiation is a challenge
and studying the pulse profile of pulsaran shed light on the nature of radiation regions in these stars [1].
The radio pulse profile of pulsars has been studied for a long time. However, recently the Fermi Gamma
ray Space Telescope (FGST) [2] launched in June 2008 by NASA released-ganmiae profiles (PPs)
of young and millisecond pulsars. Using multifractal detrended fluctuation analysi®RAF[3] we
investigate the persistency (apérsistency) and stationary (retationary) properties of PPs. Our results
show that the majority djamma ray PPs are nstationary while in radio PPs sample there are the same
number of stationary and natationary PPs approximately. On the other hand, by comparing gamma and
radio PP of each pulsar, we conclude that there is a wide differenceHarteexponent of these two kind
of PPs. This differences can teginated from difference in altitude of radiation regions or even difference

in the mechanism of radiation between radio and gamma ray radiations.

Keywords neutron star; pulsar; Hurstgonent; pulse profile
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Abstract

PET image reconstruction usually involves the generatidmeétd i mensi onal i mages of
concentration to estimate physiologic parameters for volumes of interest in vivo. The measured data are
indirect measurements of the unknown activity distribution, which is the problem that image reconstruction
se=ks to solve. The acquired PET data are usually projections or a list mode fHlmodistdata and
projection data can be regarded as a single vector m, holding the number of counts detected by each of the
PET detector pairs, ecsononfo nrleys proenfseerdrbe di Lt MR sa)s. 6l16n itnh

the oblique projection#d]] X 0) are redundant and are not required to reconstruct the activity distribution.

However, using these oblique projections has the potential to effgdiiaeease the sensitivity of the
scanner and thus reduce the noise in the reconstructed image. However, for real PET systems that have a
limited axial extent, all the oblique2D projections are truncated. There are some ways to handle this
problem. Direcprojections allow complete reconstruction of activity distribution. It can then be reprojected

to obtain the missing portions of oblique projections. It is a gold standard method but it requires significant
computational resources. An alternative exagiregch is FAVOR algorithm [1]. Another wethown

approach involves rebinning the data from oblique projections into 2D direct sinogram data sets, which
results in significant decrease in computational time. There are different rebinning algorithmpgcludi
singleslice rebinning [2], multislice rebinning [3], FORE, FOREX, FOREPROJ algorithms [4]. The most
recent approach is iterative FOREPROJ

Keywords image reconstruction; projection; reprojection; rebinning
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ABSTRACT

Fast ignition (FI) is an innovative approach to high energy gain in the theory of inertial confinement fusion
(ICF) which compression arignition are separate processes. Fl is achieved by fasb@is) injection of

energy (<160 0 0 k J) i n t0.56.6paf) Iportion<af Bompressed DT to heat it up to
T=10keV[1]. By discovery of chirped pulse amplification (CPA) lasers used irWIrasearch areas in
relativistic electron and ion beams appeared. lon relative to electron beams represents focused heavy ion
beam with straight trajectory, excellent coupling efficiency.

However, heavy ion beams have some advantages than other igeléon( or proton beam) which use

at spherical and corguided target implosion. Their compression in sufficient time and space for reaching
needed power and irradiation intensity is still problem. For this reason, Koshkarev argues under following
conditions, (i) the ion energy is increased to 100GeV per ion, (ii) beam compression should be done with
four different masses and opposite electric charges and (iii) the neutralization of the electric charge density
achieved by combining the beams of oppositrgh, a 400 pulse of heavy ions can be focused on a spot

of 50um in radius within 200ps, but the range of this bearlBgen?. So, it should be used in a cylindrical

target instead of spherical[1] which is necessitate to deposit uniformly beam enreggoin radial ring.

A hollow beam is supposed to be formed by fast (about 1GHz in frequency) rotation beam around the target
axis [2]. Then, at the stagnation of fuel, its fast ignition is initiated by high intensity heavy ion in the axial
direction.

For study of cylindrical target for heavy ion fusion, Piekzal [3] have suggested mulyer shell with
different density enclose the fuel. Later, Baskoal [4] have suggested to minimizing the impact of
Rayleigh Taylor instability near the absorb@uster interface by equal density of pusher and absorber.
Indeed, they assume a cylindrical lead shell was filled with DT fuel. The target energy gain ef&=90

was numerically obtained. Hence, heavy ion Fl opens a possibility to seriously considergeactor
cylindrical target which can achieved to this goal by relax symmetry requirements.

Keywords fast ignition; cylindrical target; heavy ion beam
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Abstract

In this paper, fluorine doped vanadium oxidgdy) thin films, with different percentage of fluorine (F), is
deposited on glass substratemgspray pyrolysis technique. The substrate temperature was kept constant
at about 450 eC and the effects of F dopant on el e
The obtained polycrystalline structures of the films were charaetery Xray diffraction (XRD)
technique. The UWisible spectroscopy and Hall Effect method are also used to investigate optical and
electrical behavior of the films. The XRD results revealed that the prepa@edFVilms are polycrystalline

in nature wih  a d o mi n a #/t0s gnd wits the(200) oriéntation irrespective of the F dopant.
Increasing dopant to 30% , improved the crystallinity, but for more doping the intensity of the peaks
reduced. The F incorporation causes an increase in opticgddransy. The resistivity of the doped films

is reduced by increasing the doping concentration due to the incorporation of the dopant.

Keywords Thin film; Vanadium oxide; Fluorine doping; Spray pyrolysis
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Abstract

In quantum optics systems, a strong laser field can control the optical response of the medium by
introducing quantum coherence in the system. Under suitable conditions, the absonbigoprobe field
vanishes, with is known as the phenomenon of electromagnetically induced transparencyl{ETHg[

EIT phenomenon has a key role in nonlinear op@¢slipterestingly, when the traveling wave of EIT is
replaced by a standing wave, an atomic grating is formed vihiamown as electromagnetically induced
grating (EIG) B]. The amplitude of a resonant probe field, incident on EIG, changes in a period which is
due to thespatial modulation induced by the standing wave. As a result, the probe field can be diffracted
into the highorder directions.

In this work, we consider a folevel doubleV-type quantum system interacting coherently with a weak
linearly polarized probe beam ando strong circular polarized control beam near a plasmonic
nanostructure. In the quantusystem under study the uppertype transition is influenced by the
interaction with the probe beam and surface plasmons, whereas the lbyper tvansition interacts with
the control beams and frepace vacuum. As a plasmonic nanostructure we corsittes-dimensional
array of metaktoated dielectric nanospheres. Furthermore, it is assumed that a static magnetic field parallel
to the propagation direction of the probe beam is applied to the system.

Using numerical solutions of the relevant densityriraquations, we show that the medium acts as
EIG in the presence of a standiwgve field, whereas diffraction of a weak probe field, which is incident
on the EIG, is strongly dependent on the distance of the quantum system from the plasmonic namostructu
as well as on the fregpace spontaneous decay. As a main general result, we find that that maximum

diffraction intensity is achievable by appropriate adjusting the relative phase of applied beams.

Keywords Diffraction gratings; standing wave fieldsur-level atomic system.
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Abstract

The effect of grain size, gas concentratimal operating temperature on the electrical conductivity and
gas sensitivity of metal oxid&(O and Sng) gas sensor were studied by theoretical model. The model is
based on the combination of the neck and grain boundary resistance controlled moasult redicated
that grain boundary, grain size and temperature have an important role to sensitivity of gas sensor. We
observed that sensitivity at large grain size have different manner compared with low grain size. For larger
grains, the grain boundasgnsitivity decreased up to hundredfold rather than the necks sensitivity when
gas concentration increases. On other hand, the resistance decreases when gas concentration and
temperature increases. We founded that neck resistance variation with teregeriaiss significant. The

grain boundary resistance decreases significantly when temperature increases.

Keywords Metal oxide Gas sensor, Grain boundary, Electrical conductivity, Sensitivity
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Abstract

In the present report, the effect of nickel concentration on the physical properties of zinc oxide thin film

deposited on glass substrates have been studied.The structural, morphological, and optitasmbper

nikel-doped ZnO thin films as function of concentrations have been investigatedrdoy cffraction

(XRD), scanning electron microscopy (SEM), and-MM5 spectroscopy. The results show all ZnO thin

films have a polycrystalline nature and hexagdnairtzite structure. The studies show doping of Ni in

ZnOthin films induce dramatic changes in their optical,structural,electrical, and magnetic properties. The

electrical and optical properties of NZO films have been improved which may be relateddihtinetease

of oxygen vacancies and free carries of Ni ions. In the XRD patterns, the (002) peaks intensity becomes

sharper when the Ni doping content increases. The NZO thin film with Ni doping ratios in the range of 0.2

0.4 mol% are single phase wittagis preferred orientation and that no evidence of any other impurities of

Ni element are detected. The resistivity of NZO films decreases with increasing of Ni content, while the Ni

doping ratio exceeds 0.6 mol%, the resistivity rapidly incre&@aticatransmission spectra show that the

band gap energy decreases with increase in Ni and pH values. Dopingof Ni induces defects in NZO crystal

structure actually reduces the band gap. SEM images show that Nidoped NZO thin films with pH values

10 have poor cryallinity with amorphousnature, whereas pH values of 6 and 8 show good crystalline

nature.

Keywords Thin film;ZnO; Ni doping; Sol gel
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Abstract

A standard molecular dynamic simulation is capable of conserving total energy, yet it does not produce true
energy spectrum of the particles. In the sake for a true physical etengiyy, of the simulated particles,

Nosé modified the Newtonian dynamics. He reproduced both the canonical and the isatuodrani
probability densities in the phase space of eroly system. To do so, He scaled time and distance through
Lagrangian quations. His dynamical equations also describe the evolution of two scaling variables and
their two conjugate momenta. Later, Hoover developed a slightly different set of equations, free of time
scaling, which is known as Nos#oover thermostat. He intraded a thermodynamic friction coefficient
which affects all the particles in the system simultaneously. His method generates configurations belonging
to the canonical (N, V, T) ensemble or constant temperature and pressure (N, P, T) ensembles, likewise the
Nosé thermostat yet with easier formulations. This method allows the total energy of the physical system
to fluctuate. The equilibrium distribution of the energy coincides with the canonical distribution, both in
momentum and in coordinate space. In #nisk, we utilise a pair of Nosdoover thermostats, each sitting

on either end of a cube containing N particles of atomic fluid Argon. Two thermostats function at two
different temperatures, hence produce a temperature gradient in the middle part lné thgecinvestigate

particles motion and density in the presence of a temperature gradient.

Keywords Molecular Dynamics Method; Canonical Ensemble; Ndeéver Thermostat; Argon Gas
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Abstract

Black hole thermodynaros is the fascinating topics in theoretical physics. From the theoretical point of
view, black hole thermodynamics provide an intriguing arena for quantum gravity research. So far, several
approaches to quantum gravity and semiclassical gravity have gliggukis issue.One of them is the
WaldsNoether charge approach that applicable to generaldiffeomorphism invariant theories. A quantum
field theory calculation of the Wald entropy formula has been presented in [2] for general diffeomorphism
invariant theadies. It shows how this general black hole entropy formula appears from a fundamental theory
of quantum gravity. By explicitly comparing the direct counting of microstates with the Noether

charge entropy, the Walds approach has been confirmed in many examible string.

It has been defined the black hole entropy function in higher derivative gravity, in which the wald formula
can be written in terms of this function. There is a proposal included a particular kind of extremal black
holes with the near himon geometnAdS _ S7%[3]. The entropy of such black holes is given by the value

of the entropy function at the extremum. It has been found this function by integrating the Lagrangian
density over the horizon and then carry out the Legendre transfothe aésult with respect to some
parameters.

In this paper we would like to show that in the contextief 4 supergravity and for dyonicdilaton black
holes, the entropy function formalism works. We apply this method to find the higher derivative aorrectio

to entropy coming from a GauB®nnet term adding to usual supergravity action.

Keywords Entropy Function.;dilatonGaussBonnet term
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Abstract
In this work, we try to study the Harmonic Oscillator potential in the hyperbolic éﬂé&dth the signature

(2, 2)J1]. It is seen that by choosing some special coordinatethR}lassical Hamiltonian can be written
in terms of the so (2, 2) Lie algebra generators [3]. It is also seen that the constants of motion can be related
to these generators. The trajectories of the particle and the other properties obtained froniltbr-Ham

Jacobi equation are our other aim to work.

Keywords:SO (2, 2) Lie algebra, harmonic oscillator, hyperbolic space, Haflédtmbi equation
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Abstract

Background:cancer is an essential cause of mortality in the new world. Hhmerdifferent treatment
methods. About 40% of all cancer patients receive radiotherapy during their illness for cure or for local
control or symptomatic palliation [1]. One of the important medicine physics branch is radiotherapy that
proceed to illnessure per intense beams which irradiance from system or per marked drugs which
irradiance. One of the important methods of radiotherapy is targeted radiotherapy that involves the use of
betaemitting radionuclides to deliver a dose of radiation to turetis. An important feature of this method
is the tumor size and the finite rang of beta particles emitted as a result of radionuclide disintegration those
have significant effects for the curability of tumors.

Material and methods: Monte Carlo simulag@and mathematical models have been used to investigate of
the effects of tumor size on tumor curability per targeted radiotherapy and effect of tumor size on energy
absorption fraction. The model assumed thb31 and Y90 are distributed uniformly thrghout tumors

and absorption fraction for radionuclides are computed per deposit program [2].

Results: if tumor size be larger than ion particle range, most of the energy absorbs in tumor and if tumor
size be smaller than ion particles range, most of tkeggrcan scape and is deposited outside the tumor
volume. The results show that there is an optimal tumor size for cure. For any given cumulated activity,
cure probability is greatest for tumors whose diameter is close to the optimum value. There mEMmMaxi
value of curability that occurs at a diameter of approximately 3.5 mm-I8d.1 For ¥90 maximum
curability occurs at a tumor diameter of approximately 3.5 cm [2].

Conclusion: in targeted radiotherapy for any radionuclide, there is an optimal taméwrsiumor cure. if

total tumor in patient are uniform sizes therefore there is selection possibility of a single radionuclide for
cure but because of differing size of tumors in cancer patients and differing half life and emitted particles
energy, willdiffers differentRadiopharmaceutical’hus the use of several radionuclides concurrently

would be more effective than reliance on single radionuclide.

Keywords Targeted radiotherapy; Tumor curability; Absorbed fractieti31;Y-90
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Abstract

Minkowski spacetime is a flat spacéme with three spatial and one time coordinates  +y + z),
that actually represents Einstein's Special Relativity. This coordinates createsnartiahframe. We
choose this frame and consider a{pasticle systm in it. These particles interact with each other. Our aim
is to conceive the procedure of sharing information and to determine the amount of shared information
between these particles. We use two quantum witnesses to reach to this aim: Entanglemetiaand Mu
Information. In this system, the entanglement depends on applied magnetic fields on each particle, and
interaction between particles. ltds investigated
passes [1]By Mutual information itcan be possible to measure the amount of shared information between
two particles. This phenomenon depends on the density matrix entropy of each particle and density matrix
entropy of tweparticle system [2Now if we put some mass in our flat spdiree, some curvature appears
in it. This curvature affects nearside particles movement and they experience acceleration. This movement
can be described as a wave that changes the direction of Fipiai$y by this procedure, the amount of

shared information lteeen cosmological particles can be determined.

Keywords Spacetime; Entanglement; Mutual information; Cosmological particles.
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Abstract

A nanoelectronic switch is considered based on carbon nanotube junctions, which can be used for
switching via the relative motion of tubes along the tube axis. The carbon nanotubes junction is made of
two singlewalled carbon nanotubes with armchair edges. Overlapping lengths between the two tubes can
be changed by mechanical manipulation by the scanning tunneling microscopy tip. The minimum
overlapping length between two singl@alled carbon nanotubésset to be the spacing between two atomic
layers of the tube. The electrical properties of the switch are calculated kspaeal nonequilibrium
Greends function formalism combined with density
(10,10) armchair carbon nanotubes are considered. The local density approximation is used for the
exchangecorrelation potential and the atomic wave function is expanded by the single zeta polarized basis
sets. The transmission coefficient of the switch changjgnificantly by the variation of the tubes
overl apping | ength because the coupling between t
compare the curremoltage characteristics of the system in two different situations. The results gjiow hi
current for the tubes with overlapping length equal to 5 atomic layers, while low current for the tubes with

6 atomic layer distance is observed. The switch has a higff oarrent ratio.

Keywords Carbon nanotubes junctions; Nanoelectronic swita@ndity functional theory; Current

voltage characteristics.
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ABSTRACT

The suitable fuel for which we may achieve a thermonuclear reaction istagr@XDT. This reaction
has the potential disadvantages of releasing most of its energy as 14Mev neutrons and of requiring tritium,
which must be bred. Aneutronic fusion reactions which, in contrast to fhedaction, do not release
neutrons. Thé&B(P, U) 2U fusion reaction is considered to be
However, it has very high ignition temperature(~200keV), radiation losses, and the relatively moderate
fusion yield per reaction(8.7MeV) make it very difficult to amle an energy gain higher than one. Since
the development of higimtensity lasers, many schemes to acceleratedmngngy and directed ion beams
have been studied. Several studies already exist concerning the use-gétesated proton beams to
produe radioisotopes. Among many other applications, such ion beams can be used to produce aneutronic
fusion reaction in the context of energy production.

The purpose ofthese experiments was to optimize the laser energy absorption in matter to accelerate
ions d sufficient energy close to the resonances of the reaction-seotien, to reach high numbers of
reactions. Two main parameters can come into play. First, to produce high number of ions at the required
high-energy level, one possibility is to optimizeetlaser intensity as proposed by Belyaev et al. (2005)
using a higkintensitylaser (>18 W.cm?) focused on thick boron and hydrogen (Bfdompound
targets[1]. Secondly, it is also possible to optimize the target structure as proposed by Picci¢gokt)al
using weltdefined layer of boron dopants in hydrogariched silicon targets[2].Baccou et al. proposed
scheme is based on laggoduced proton interaction with a thick boron target instead of direct photon
interaction and used of two targets[Bheir experiment shows promising results for this scheme. So, our
purpose is the use of energetic protons to achieve temperature, pressure and the other conditionsand reach
to high crosssection and as a result high energy gain. These energetic pratorse groduced from
different methods such as fast ignition.

Keywords: Aneutronic reaction; Protdworon fusion reaction; Lasegiccelerated ions; Fast ignition
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Abstract

In this paper, in order to obtain optimal pulse Otto seconds, thedémendent Schrodinger equation
for helium atom solve onrdimensional and then we get the Fourier transform of the acceleration of bipolar
plates for a laser with the initial parameters, which for: 11 = 1 * 1014 (w/ cm2)) and 12 = 1.2 * 1014 and
I3 = 1.5 * 1014 and &1 = 800nm and &2 = 2000nm an
) is a range of higlerder harmonics is plottedhoose a color laser field and then the next step by adding a
Il i near c¢ hi rforstarQinitially the(main $quaepthe main square and the square after the first
control, and in the end At the same time the main square, controlling thenfirsecond control field, we
concluded that the addition of chirped pulse simultaneously to all three of the shorter and provides optimal
results And also superior to laser chirp color without color, without chirped laser pulse because 158
attosecond pulsef 79 attosecond laser chirp three colors to produce.

Keywords Attosecond; laser pulse; chirp
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Abstract

String theory is a theory of quantum gravity that attemps to provide a compidied, and consistent
description of the fundamental structure of our universe. This theory enjoys a duality, cdliedityr
thatrelates physical properties corresponding to big sfimeeradius with quantities corresponding to
smallradius.

Recentlyit has been speculated that then&trix elements satisfy the Ward identity associated with the
T-duality. This indicates that a group ofn®trix elements is invariant under the lineaddality
transformations on the external states. If one evaluatesamponent of such-dual multiplet, then all
other components may be found by the simple use of the lindaality. The assumption that fields must
be independent of the Killing coordinate, however, may causes, in some casetudiarilltiplet not to
be gauge invariant. In those cases, tmeaiix elements contain more than onrddal multiplet which are
intertwined by the gauge symmetry.

In this paper, we apply thedual Ward identity on the-Biatrix element of one RR {p)-form and two
NSNS statesn the world volume of a fbrane to find its correspondingdiual multiplet. In the case that
the RR potential has two transverse indices, ta@idl multiplet is gauge invariant. However, in the case
that it has one transverse index the multiplet, tsyaoge invariant. We find a newdual multiplet in this
case by imposing the gauge symmetry. We show that the multiplets are reproduced by explicit calculations,
and their low energy contact terms at orderwhich are consistent with the existingupdings in the

literature.
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Abstract

In the standard theory of quantum mechanics, knowledge of the initial wave fumetjopermitted the
possible phrases about the next results of test
phenomena and often the reviews were about the ensemble of particles. In Bohemian quantum mechanics
(quantum mechanics in motion), kmeat i cs and dynamics of particles
equation under some specific assumptions was discussed and showed that it is possible that a theory with
deterministic views, can determine the path and velocity of quantum particles. Atteadiyn of starting
the Bohemian quantum mechanics, was removing chance and randomization. Bohm showed that the
determinist, such as classical physics can be generalized to all physics and so can be determines position
and momentum of a particle at all ments. It is necessary to mention that according to calculations of this
theory, because of the quantum potential, the electron motion in hydrogen atom does not have a spherical
symmetry and this was contrary t ohagembelievedtpatundera g e n 6 ¢
any situation, it is not possible that a theory with deterministic point of view, determines path of quantum

particles.

Keywords path of electrons; Bohemian guantum mechanics; quantum potential; deterministic point of

view
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Abstract

Circular accelerators and long beam transport lines can be constructed from fundamental building
blocks like FODO cells or other magnet sequences which are then repeayeiihmanA FODO lattice is
composed of two focusing (F) and one defocusing (D) quadrupole with a drift space (O) in bbtpaen.
and quadrupole magnets deflect different particle energies by differing amounts, a property called
chromaticity by analogy ith physical optics. The spread of energies that is inherently present in any
practical stored particle beam will therefore give rise to a spread of transverse and longitudinal focusing, as
well as contributing to various particle beam instabilities. Qftegircular accelerator is made up of a
number of super periods which may be further subdivided into segments with special features like
dispersion suppression section, achromatic sections, insertions, matching sections or simple focusing, and
bending uris like FODO cells. On the other hand, simulation software such as BDSIM, SIMION,
ELEGANT and etc. can help during the complicated design process in various phases. BDSIM (Beam
Delivery Simulation) is a C++ program that utilizes the Geant4 toolkit to atedoth the transport of
particles in an accelerator and their interaction with the accelerator materials. In this paper, we simulated
the FODO cell with particular parameters by use of the Gaap8IM code. Furthermore, we evaluated
the results and outp beam profile by different criteria such as dispersion, betatron functions, emittance,

phase space changes and the interacéigion.

Keywords Circular accelerator; Dispersion; BDSIM; FODO
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Abstract

In order to achieve a short attosecond pulse in this article, we solved the time dependent 1D Schrodinger
equation (TDSE) for a single helium atom by linear polarizati®y calculating the modulus squared of
Fourier transformation of the induced dipole acceleration, we succeed to depict the spectrum of high
harmonics for oneolor, twocolor and threeolor laser field. We to prove three color laser field is better

than two-color and oneolor laser field because the pondermative energy is proportid)t%,l\tmmh

implies that the harmonic cutoff can be extended using longer wavelength of the driving laser field However
only using onecolor longer waviength driving field has a serious disadvantage that the harmonic yield is
greatly decreased than the shorter wavelength laser pulse to enhance the harmonic yield we use the longer
wavelength laser pulse in combination whit a higher frequency pulse. Bypgaiging several harmonics

near the cutoff region, in the threelor laser field the isolated attosecond pulse about (158as) is generated.

In the following ,we considered the effects of different pulse shapes(Guassian, Cosine squared, Lorentzian,
Secant hiperbolic , Sine squared ) and whit the use of the best one (sin squared)we succeeded to generate

an isolate (79) attosecond pulse.

Keywords Cut off; Fourier transformation; Isolated attosecond pulse; Pondermative energy; Pulse shapes;
Yeild
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Abstract

In this work, we study the dynamics of entanglement in the extended dpstel/2 XX Heisenberg
chain model with threspin interactions. Here we concentrate on the pairwise entanglement between the
nearest neighbor pair spins located at sites m and m + 1 in the chain system, the rest of the chain plays the
role of environmentThe twaspin Heisenberg and the thregin interactions are responsible for coupling
between system and the environment. Using the Jaidgner transformation, energy spectrum of the
system is calculated exactly. By focusing on the nearest neighb@pparof the environment, we have

investigated the dynamics of entanglement behavior in the environment.

Keywords dynamics; entanglement; spinl/2;environment.
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Abstract

In this article we simulated the rate equations of InG&ags quantum dot laser based on numerical
methods using forth order Runéf@tta method and we simulated the variations of photons population vs.
time, gain vs. current, outppbwer vs. current and the small signal modulation, for two ground state and
excited state levels for different nblomogeneous broadening factors, and we discussed the effect of non
homogeneous broadening factor on quantum dot laser characteristics féltteoehorhomogeneous
broadening factor on turn on delay of laser has also discussed. With comparison results and with respect to
origin of lasing, we can have a qualitative understanding optimizing values for lasing in each level for the
variations of atput power and photon number and optical gain with different QD densities, then we obtain
optimized values for these three states.

Keywords:Quantum dot lasers; Rate equations; Optical gain; Output power; inhomogeneous broadening
factor; small signal madation
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Abstract

Entanglement, as ndoncal quantum coherence of a composite system, describes quantum correlations
between two or more quamn subsystems. Generally, a multipartite system is said to be entangled, within

a mathematical language, if its quantum state cannot be written as the tensor product of the quantum states
of the constituent subsystems and is thus a whole object [1]. Ngsyaddanglement is of great important

due to its fundamental role in quantum cryptography and quantum dense coding .However, the avoidable
interaction between any realistic quantum system and its surrounding environment typically causes
decoherence andeh usually destroys the entanglement of a quantum state. Such an undesired effects has
been considered as a pesky problem to the implementation of various quantum information processing
schemes [2]. Therefore, finding a way to overcome this drawbackakiable step for the realization of
practical quantum computers.

Efficient entanglement preservation in open quantum systems is a crucial scope towards a reliable
exploitation of quantum resources. We address this issue by studying hegulitoentanglemnt
dynamically behaves when two atom qubits move inside two separated identical cavities. The moving
qubits independently interact with their respective cavity. As a main general result, we find that under
resonant qubitavity interaction the initial eahglement between two moving qubits remains closer to its
initial value as time passes compared to the case of stationary qubits. Our results supply a further way of
preserving quantum correlations against noise with a natural implementation in@Bldtycenarios and

are straightforwardly extendable to many qubits for scalability.

Keywords Qubit; Entanglement; Open Quantum Systems;-Niankovianity; CavityQED.
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Abstract

The magnetic behavior of magnetic materials can be explained using the Heisenberg model. Low
dimensional magnetic materials is known as the quantum magnets. To investigate the physical behavior of
guantum magnets, the energy spectrum is necessary. Here, we consider the YD fspstrated model

and try to find energy spectrum using the analytical fermionization approach. First, applying the Jordan
Wigner transformation, the Hamiltonian is mappei ithe 1D spinless interacting fermion system. Then
using the Bogoliobov transformation and mean field approximation the energy spectrum of the model is
obtained.

Keywords frustrated; spifl/2, energy spectrum
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Abstract

Recently, various methods have been reported on the synthesis of chalcogerddalsmdte

to their excellent chemical and physical properties. CuS, one of the important semiconductor
transition metal chalcogenides has been extensively studied in recent years for their potential
applications in numerous fields, such as in phototheromiversion, as {ype semiconductors

in solar cell devices and etc. The synthesis technique and parameters involved play a crucial
role in controlling the morphology and stoichiometry df 6S, which determines their
structural optical and electridgroperties.

In this article, CuS (copper sulfide) Nanomaterials are synthesized by hydrothermal method.
Also, we use Cw @& "Oo as Cwuprecursor, thiorea QH:N2S) as sprecursor, and pvp
(CeHoNO) as surfactant. The structural of NPs of CuS  atsl optical properties were
characterized by Xay diffraction (XRD), field emissioscanning electron microscopy (FE
SEM), UV-Vis spectroscopy, FTIR spectroscopy and photoluminescence spectra (PL). All
diffraction peaks in XRD can be indexed to the hexad CuS phase, no peaks arising from
impurities (such as0 6S,06 6S,0 6g S ,00 gS, etc). Also, we do this synthesis with 3

di fferent hydrot her mal temperatures (in 130¢,
scherrer formula was between 1.5 to 16.3nm.

Keywords CuS nanopatrticlestydrothermal synthesis ; hexagonal CuS phase;
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Abstract

In this paper, the effects of nonlinear time depehgbase to a three color laser field in order to achieve
a short attosecond pulbas been studieth our numerical calculations, the HHé&nd the attosecond pulse
generation can be investigated by solving the time dependent Schrodinger equation @4e@8Bnsingle
active electron approximation (SAE).The thtiependent wave function is propagata thentime-
dependent di pole acceleration can be given by me
obtained by Fourier transforming the tirdepenént dipole acceleration and finally, the attosecond pulse
can be generated by superposing several harmonics. After calculation and simulation, first we foind HHG
spectra and attosecond pulse from Helium driven by the-tieiep three color laser fieldThen we add
nonlinear chirp to fundamental field and increase of cut off frequency in HHG istseelmanging chirp
parameter from 5 to 7,the optimized chirp parameter is found that it is 6.25 It shows that for the case of the
chirp parameters =6.25 both the harmonic's cutoff energy and the supercontinuum can be remarkably

extended. Thus, the use of the siAlgledamental chirped pulse can obtain an isolated 112 as attosecond
pulse, but it is still longer than 1. To obtain even shertattosecond pulses, we propose a scheme of
utilizing the combined chirp effects by adding controlling chirped pulses to the fundamental chirped pulse
and byincreasing the amplitude of the electric fields we obtain to a short 79 as pulse.

Keywords Attosecond; Chirp; High harmonic generation; three color laser field
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Abstract

Fag ignition (FI) as an alternative to the inertial confinement fusion (ICF) has been proposed by Tabak
et al (1994) for which ignition and compression are separated. Firstly, the fuel should be compressed to
high density but the temperature is less thartign temperature and then a small amount of- pre
compressed fuel is quickly heated to the ignition temperature by the second beam. Fl have some advantages
for example the growth rate of Rayleidlaylor instability are less and it reduce the energy requiaed
ICF ignition and lead to higher energy gain [1]. Ignition of ICF targets requires temperatures of 10 keV in
DT fuel with a densityadius product of R= 0 . &. Tlge lifetime of such igniting hot spots is about 10
ps, and required heating power is P=10kj/10p$*¥0 In addition to heating, ICF requires highly
compressed loventropy fuel to burn propagates from the hot spot. After the discovery rpidhpulse
amplification (CPA) they reached petawatt laser pulse [2].

In first scheme of FI they use CPA laser but absorption of igniter pulse generates relativistic electrons.
These electrons will propagate into compressed fuel to deposit their @marggll volume and generate
hot spot but same issue lead to use ion beam instead of laser beam such as range lengthening, not fully
localized energy deposition and focused electron beam. lons have an excellent coupling efficiency to the
fuel and delivetheir energy due to the higher energy deposition at the end of their Panges do have
several advantages compared with other ion and electrons. First, because of their highesi-ofaage
ratio, they are accelerated most efficiently up to thedsighnergies. They can penetrate deeper into a target
to reach the higldensity region, where the hot spot is formed, because of the quadratic dependence of the
stopping power on the charge state. The higher mass and neutralized space charge makdikkegmdess
be subject of instabilities compared with electrons. And finally, they do, like all ions, exhibit maximum of
the energy deposition at the end of their range [3]. At present, two laser methods of proton beam generation
exist: target normal sheatlaceleration (TNSA) and skiayer ponderomotive acceleration (SLPA). In both
methods, alense focused proton beam generated at the interaction of a PW laser with a target and ignites
the DT fuel compressed by cegaided implosion [4].

Keywords fast ignition; stopping power; proton beam; TNSA method, energy deposition.

References

[1] Dong-Xiao Liu, Wei Hong1, LiarQiang Shan, Shu€hao Wu and YQiu Gu. Plasma Phys. Control. Fusion
53(2011) 035022.

[2] J Meyerter-Vehn. Plasma Phys. Control. Fusi#®(2001) A113.

[3]M Roth. Plasma Phys.Control. Fusibh (2009) 014004.

[4] J Badziak, S Jablonski and J Wolowski. Plasma Phys.Control. M8{@007) B651.

116


mailto:saba_khatami@msc.guilan.ac.ir

201 STUDENT 7

EACULTY OF SCIENCE
RESEARCH EEK UNIVERSITY OF GUILAN

DECEMBER 4-7

Optimum Conditions of Hot Spot Formation in Shock Ignition Scenario

SedighehFardi Rad Abbas Ghasemizad; SoheilKhoshbinfar
Department of Physics, Faculty of Science, University of Guilan, Rasht, Iran

Corresponding author nail: s_fardirad@msc.guilan.ac.ir

Abstract

Inertial confinement fusion (IQFs one of the ways to achieve nuclear fusion energy in which the DT fuel
capsule compressed and heated by a pulse of energy delivered by a driver, after ignition and combustion,
releasing an amount of energy in a fraction of a nanoseconds. A recemibsguioshock ignition (SI)
schemein ICF, is aiming at generating a hot spot in a fuelqgrgressed by a relatively levelocity laser
directdrive implosion. In this method, the hot spot is created by a converging shock, in the center of pre
compressed fl, and the ignition will be happened at the end of the converging shock, indeed, a radiant
converging shock collides with reflected shock, the collision amplifies the shock pressure and drives the
hot spot to ignition conditions [1].

Very soon, many deulations and simulations were done to investigate how changes the physical
parameter, which often worked on making a strong shock, time and energy of laser radiation, variation of
implosions, etc. Indeed, the final aim is obtained high energy gain leawepboposed from low velocity,
and achieve ignition conditions. One of the challenging points is finding the ideal conditions to sync ignited
shock and reflected shock, because this is a prerequisite to formation hot spot and ignition conditions.

Over he past decade, some new schemes are offered to increase the gain and reach optimum conditions,
such as Shcherbakov, in 1983, proposed to achieve thermonuclear ignition by using a double laser pulse
[2]. Then in 2007, Betti and emorkers proposed to firéinplode a massive cryogenic target by a direct
laser drive with a low velocity and low adiabat, in which, the assembled fuel can be ignited from a central
hot spot heated by the collision of a spherical convergent ignitor shock and the return shdok{ie?].
following, in 2009, Ribeyre and ewmorkers followed the creation of hot spot and shock ignition in non
isobaric conditions. They showed that the hot spot pressure is larger than cold fuel pressure, and cold fuel
density is greater than hot spot dgnsand demonstrated that the ignition conditions, in this state, is
simulating isobaric conditions. Then, they showed that the Rosen and Lindl model is suited to describe a
nortrisobaric fuel assembly and demonstrated that the ignition energy threshdié ceduced while the
gain is increased, and as for studied on the HIPER baseline target (a spherical all DT cryogenic shell) by Sl
model, they showed that the thermonuclear energy delivered by the target depends more on the spike power
than the spike emgy, and they showed that the minimum spike power required for SI depends strongly on
the implosion velocity [2].

Keywords:inertial confinement fusion; shock ignition; laser driven fusion
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Abstract

In this paper, the effect of Stodales (SW defects on the electrical transport of carbon nanotubes is
investigated. Many different types of defects can be observed in carbon nanotubes. The SW defect is a bond
rotation that transforms four hexagonal rings into two heptagons and two pentagomeniglstructure
calculations indicated that The SW defects become senergetically favorable at the low strain rate along the
carbon nanotubes [1].Zigzag and armchair edges carbon nanotubes are explored, here. The electron density
of states and the transrsign coefficient of the tubes are calculated by applyingetprlibrium green

function (NEGF) formalism combined with the density functional theory (DFT) [2]. The atomic wave
function is expanded by the double zeta polarized basis sets and the exchraglgéoropotential is
described by the local density approximation (LDA). A plane wave energy cutoff of 100 Rydberg and 15
k-points along the reciprocal axis of the tubes are used. We consider zigzag and armchair carbon nanotubes
with indexes (8, 0) and’( 7), respectively. The first one is a metallic carbon nanotube, while the other is
semiconductor. The local density of states and the transmission coefficient is decreased by the presence of
the SW defect in both tubes. This means that the SW defebtsgsattering center in the tubes.

Keywords CarbonnanotubeStoneWales defect, Density functional theory, Density of states.
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Abstract

In the past two decades, the electrospinning technique has received growing attention due to producing
1D nanomaterials [B]. There has been great interest in developing this technique to produce various
products such as ceramic nanofibers. In theemtesesearch, the electrospinning technique was used
successfully to fabricate Mn(MoO4) nanofibers. Theslgstrospun fibers were calcined at 400 and 500
°C, respectively for 2 h. The fibrous webs of Mn(MoO4) were characterizedray Hiffraction (XRD)
measurement, scanning electron microscopy (SEM) and Foraresforminfrared spectroscopy (FIR)
. The average diameters of the electrospun fibrous webs obtained from the SEM analysis were about 102+11
and 15322 nm, for fibers calcinated at 400 and®&)@espectively.

Keywords:Mn (MoO4); Electrospun, Nano fibers; Microstructure
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Abstract
Here, we studied the physigaioperties of coppedoped titanium oxide thin films deposited on glass
substrates using sgkel methodX-ray diffraction (XRD), scanning electron microscopy (SEM), angX
photoelectron spectroscopy (XPS) analyses carried out to evaluate structorpholwogical, and
compositional properties of the films. XRD results show that the samples have tetragonal structure
(anatase). The anatase cell volume, crystallite size, grain size, resistivity, and optical band gap of the
samples were decreasedby insieg concentrations of copper. At low concentrations, the sample was
completely crystalline while its crystalline nature was deteriorated with increasing Cu concentrations.
Furthermore, annealing temperature affects the optical properties, crystallthityoaphology of TiGCu
thin films. The SEM images shows that the film surface is uniform and dense. The surface roughness was
increased with increasing concentrations of copper and its morphology was changed. In addition to copper
content, pH of solutiomffects the surface morphology of the film. A little change pH of solution caused
significant impact on the surface morphology of the films. All the;T0thin films in this study have the
thickness in the range of 0.25 to 1.0 pifhe UV-VIS transmissiorspectrum of undoped T¥&hows a
band edge absorption near 370 nm, which is typical for the band gap of anatase dadtrast, Cidoped
TiO2 spectra show an absorption band below 550 nm, and a broad band&aGb6mMm
Keyword$&Titanium oxide; Thin fims; Copper doping; Sajel.
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Abstract

Propagation of an ultrahort laser pulse in plasma can excite-tio@ar plasma wake field. This wake
field can accelerate the charged particles to energies on the order off Be\damount of acceleration
occurs in millimegrs distances unlike the conventional accelerators.

Electron acceleration using an ultigh chirped pulse laser in under dense plasma in presence of
external magnetic field is investigated numerically by a 1D model. Also different kinds of chirp,(linear
nortlinear, and periodical) for a Gaussian laser pulse and their effects on the amplitude of the created
electric field in the plasma for electron acceleration is investigétethis model, for investigating the
electron acceleration, ndimear fluidequations that involves the electron momentum transfer equation, the
equation of continuity, and Poissonbés equation,
moving with the group velocity§) of the laser pulse. Also in this method, the euséatic approximation
(QSA) is used, where the field changes over time is negligible.

The results indicates that using chirped laser pulse atimear and periodical, has significant impact
on the growth of the electric field amplitude in plasma indhection of charged particle motion, that
results enhancing the energy of accelerated electron.

Also is investigated that a strong external magnetic field has a positive impact on the amplitude of the
wake field andconsequentlyenergy of electron.

Keywads. Laser; Plasma; Accelerator; Wake field
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Abstract

One of the major effects which cause image degradation in pinhole SPECT is the pinhole blurring.
Depending on the size dfie pinhole aperture relative to the demagnified intrinsic detector resolution,
pinhole blurring is often a limiting factor [2]. Alternatively, the application of large pinhole inserts will be

at the cost of the spatial resolution. Resolution sensithatietoff can be improved with resolution recovery

by modeling the finite dimension of the pinhole aperture during iterative reconstruction based on multi_
ray projection. Circular orbit pinhole SPECT projection images were acquired of the two physieabdere
phantoms. The phantoms were filled will 111MBq of TC_99m [1].

These acquired projection images were reconstruction with conventional pinhole OSEM, with OSEM_RR,
with DM-OSEM-RR. To evaluate the performance of resolution recovery in pinhole SPEGVsthmatic

error, the FWHM, and the statistical error were evaluated. For a predefined pinhole opening, the systematic
error, the FWHM, and the statistical error decreased when OSEM_RR was applied, compared with
conventional pinhole OSEM. When DM_OSEM_RRasvapplied without optional filtering smaller
systematic error and smaller FWHM could be obtained compared with OSEM__ RR, though this was at the
expense of an increased statistical error. The mul
resdution recovery during the reconstruction of pinhole SPECT projection images offers a much better
tradeoff between spatial resolution and noise compared with a reconstruction, which does not model
pinhole aperture [1].

Keywords Pinhole; Pinhole SPECrEconstruction; Resolution recovery; Med#ly projection; Phantom
study
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Abstract
We recognize the DuffilKemmerPetiau (DKP) equation as the counterpart of kidaordon and Proca
equations. In other words, this relativistic equation provides usaniidsis to consider both sgiaro
and spirone bosons in a unified basisZ]l The spirzero DKP equation has been already studied for a
variety of interactions with various techniques including supersymmetry quantum mechanics,
factorization, asymptotiiteration, etc. [4]. On the other hand, the integral transforms, and in particular
the Laplace transform, have been applied to a variety of quantum mechanical problems in both
nonrelativistic and relativistic regimeSchrédingeequation with harmdn, Coulomb, pseudoharmonic,
isotonic oscillator, exponential, Morse and Mype interactions has been solved with the Laplace
approach [%]. A Laplace transform of Hypergeometric function was found in Ref. [7] to solve the
associated Schrodingequatons We are going to consider the syziaro DKP equation with exponential
and Coulomb terms which have successfully accounted for the data in nuclear and particle physics. Our
work is organized as follows. We first review the spémo DKP equation as cqact as possible. We next
consider the equation with a Coulomb term and obtain the exact analytical states for any arbitrary state. In
the following section, we report the corresponding solutions of an exponential term via a proper Pekeris
type approximatin which replaces the inverse square term with two exponential terms. We give our

concluding remarks in the last section.

Keywords: Duffin-KemmerPetiau equation, Laplace transform, Hypergeometric function, Coulomb

interaction, exponential interaction.
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Abstract

Gallium arsenide (GaAs) is a majoraterial applied in solar cells. Due to direct bandgap and high
absorption coefficient in the entire visible region of solar spectrum ;Gag%sl solar cells have
attracted considerable attention in recent years[1,2] . However, the weak iabsarphe wavelengths
near the GaAs band gap limits the efficiency of solar cell [3]. It is crucial to give rise to the absorption for
GaAs solar cells in the wavelengths close to the GaAs bawdighps 1.42ev.[4]

Anefficient method to enhaedhe light trapping in the wide solar spectrum range is the use of plasmonic
nanostructures with photovoltaic devices [5]. In this way metallic hanostructures can cause the excitation
of localized surface plasmon (LSP) resonance, which extend the atisogptge of GaAs solar cells into

the wavelength region near the band gap.

In order to enhance efficiency in thin film GaAs solar cells a special nanostructures by using of spherical
Tungsten nanoparticles is theoretically presented by using fiiffezence timedomain (FDTD) method.

The purpose of designing this structure is to increase the length of optical path inside the active layer
and light trapping in this layer. First some nanospherical tungsten with radius 50 nm and periodic distance
300 nm areadded then a 100 nm thickness gold substrate is added below of them too.In fact the affected
beams after collision to Tungsten nanopatrticles scattered and field around the metal particle scaled up. By
field increasing inside the active layer rate of abisonp current density, electremole generating and
consequently cell efficiency are highly enhanced. By spherical tungsten nanoparticles, the maximum
enhancement for current density in the solarcell is obtained 40.066 mi&/time simulation which it was
31.84mA/cn¥already.
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Abstract

Silver nanopatrticles have been increasingly used because of good physicochemical properties. Silver
nanoparticles werprepared using liquipphase reduction method in the presence of SLS as a surfactant.
Multiwalled carbon nanotubes (MWCNTS) were coated with silver nanoparticles following the same
method. Carbon nanotubes have been used in a broad field of applicatidogftkir outstanding thermal,
electrical and mechanical properties. The aim of this work was study and survey the effects of silver
nanoparticles as reinforcement agents on the optical and electrical properties of pristine MWCNTSs. Fourier
transform infraed spectroscopy (FTIR) was used to investigate the anticipated chemical bonds in the
samples. Xay diffraction (XRD) patterns confirmed the presence of vital peaks of the specimens and
showed the level of samples' crystallinity and the range of nandparsize. Scherrer equation was used
to calculate the size of nanoparticles in each important XRD peak. Absorption of light and optical indices
were obtained by the use of WWis spectroscopy.-V diagram of each sample was plotted applying-two
wire mettod. It was obviously concluded that coating MWCNTSs with silver nanoparticles increases these
materials' optical absorption, decreases their bandgap and finally increases their electrical conductivity. It
is worth saying that applying these new engineeagtboomposites can be good offers in polymer matrices

for the next works.

Keywords MWCNTS; Silver nanoparticles; Surfactant; Optical properties; Electrical properties.
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Abstract

High harmonic generation (HHG) is the best wayproduce the attosecond pulses .as a result the
generation of these extreme ultraviolet pulses opened a new field of science due to their usage.
They have a lot of application; however we investigate some of them in this article. In Bohr's model of
Hydrogen atom, the electron takes about 150 attoseconds to orbit around the proton therefore attosecond
science is the best timescale to investigate the dynamic of electron in atom and we use these pulses to excite
atoms which in turn back emit electrons dnydtomographic images of ejected electrons we can obtain
accurate information about them . We can also use them to observe the orbital of single atom and it is orbital
changes, consequently we demonstrate the full three dimensional structure of it byhasiHbBG
technique. Attosecond lasers permitted the observation of controlling the electron wave packets so that if
the emitted electron wave packet confined in an oscillation period it is energy spectrum can be up or down
by many times without broadeningp light wave can steer the electron wave packet.

Keywords High harmonic generation ; attosecond pulse; wave packet
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Abstract

Several materials have been investigated for gas sensing appliéationg all, semiconducting metal
oxides are more extensively studied for gas sensing application due to their low cost, easy fabrication, good
stability, large detection range and compatibility with microelectronic process. In this paper, undoped and
dopedvanadium oxide (V@ thin films were deposited on a preheated glass substrates using spray pyrolysis
technique. Vanadium has four principle oxidation states ranging froo W°>* namely VO, \4Os, VO2
and \LOs . Among these, ¥Os has higher oxidation g&in V-O systems and it is more stable when
compared to other phases.The crystal structure of vanadium pentoxide is orthorhombic structure.

The substrate temperature was changed between 350 af@.566 influence of variation in different
substrate teperatures of prepared films on ethanol gas response of V205 doped with NH4F has been
investigated. The operating temperature of the sensor was optimized for the best gas response. It was found
that films deposited at substrate temperature @)0air flow rate of 14l/min, distance between substrate
to nozzle of Dsn=29 cm and solution concentration 0.05 M had the highest sensing response to ethanol. It
is observe that the X@s doped films of low concentration exhibited better response to gas detection. It
seems the optimum ethanol gas sensing is for the films deposited with %2 doping concentration.

Keywords gas sensingpray pyrolysisVanadium pentoxide; fluorine
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Abstract

Our picture of fluiddéos free surface i s, al most
gravity. However, the surface deforms i f aansmal |
swi mmer approaches fluidbébs surface. We consider t

point force beneath the fluid surface, applies some finite amount of the force to the viscous fluid. The fluid
comes to motion, in response to tranp force, and there would be some stress on its free surface. We
firstly calculate the induced stress on an assumed flat surface of water; to do so, we use existing solutions
of fluid response to a point force in the presence of a flat wall [1, 2].gWiserelation between the stress

and surface tension we calculate the surface curvatures/deformation, up to the linear order of approximation
[3, 4]. To go further, we have to use finite element methods, both to address the stress and the induced
deformaion.

KeywordsNavierStokes equation, Stokeslet, Surface Tension, Surface Curvature
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Abstract

The popularity of graphene owing to its unique and exotic properties has triggered a great deal of interest
in other twedimensional hanomaterials. Among them silicene shows considerable promise for electronic
devices with a carrie mobility comparable togr ap hene, pbexible buckled st
compatibility with silicon electronics. In this Research, the electronic structure of armchair and zigzag
silicene nanoribbons for different widths is investigated by usinggiiatiple calculations badeon
density functional theory (DFT) framework. -Unli ke
buckled. All of the dangling bonds in nanoribbon edges terminated and passivated by hydrogen atoms. This
reduces the width or effective widthtbie nanoribbons. Band structure of zigzag nanoribbons for different
widths, shows that they exhibit often metallic behavior. The armchair nanoribbons also have a direct band
gap and oscillatory behavior for different widths. In addition, follow a peripdttern. Actually, edge
structure of this nanoribbons was different and Three distinct groups can be considered for them[1]. In the
second part, to investigate the correlation effects in silicene armchair nanoribborjgctive ensite
(Hubbard) interaction were calculated using cRPA approximation[2]. The results indicate a strong

correlation effects in these compound®ative onsite interaction parameters for different width show an

oscillatory behavior and have gteavalues in the edges of nanoribbons. Computing first and second part,
are done respectively, using quantum ESPRESSO and FLEUR computational packages.

Keywords Strong correlation effectsRPA approximation; Electronic structure; Silicene nanoribbons;

Density functional theory
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Abstract

MRIimaging is known as one of the best diagnostic systems among imaging systems. The main deficiency
of this kind of imaging is its low speed. The more using information (data) while scanning, the more
scanning time, resolution and also SNR will be. But increasing efisroonsidered a prohibiting factor in
scanning performance that, ités constantly tried
preserving the qualitative elements [2]. Many various methods have been studied for this time reduction.
In MRI imaging, getting information is by filling the spatial frequencysflace) matrix that mostly
accomplishes line by line. The main factor about speed limitation in this method is lines multiplicity that is
required for the suitable resolution image [3]cAlerating the imaging reconstruction is for making image
using less k space lines. Various methods have been suggested to recompense the long time by collecting
less k space lines and gaining a suitable image for diagnosing disease of course the aiodiga ret
decrease in exchange for decreasing scan time. There are ways to offset quality loss in the fast reading
method, like: compressed measurement and parallel MRI which can offset the decreasing resolution effect.
In this essay we introduce thenspressed measurement and parallel MRl method and compare those two

together and, with the normal spatial frequencglace) method [4]

KeywordsAcceleration;Image reconstruction;MRI;Magnetic resonance;Compressed sensing;PMRI
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Abstract

In this report, the content of copper on the properties of nanostricineoxide thin films prepared by

solgel method have been studied-ra¢ diffraction (XRD) , atomic force microscopy (AFM), and UV

VIS spectroscopy have been used to investigate the structural, morphological, optical properties and
photocatalytic adtity of Cu-doped ZnO thin filmsThe XRD spectra indicated that the films have

hexagonal Wurtzite structure, which gradually deteriorated with increasing Cu concentration. The results
showed that the copper ions interstitially substitute zinc ions ihagkagonal structure which resulted in

a decrease of the crystallite size. The AFM study showed that an increase of the concentration of Cu
causes decrease of the surface roughness. Optical measurements have shown that all the deposited films
show good optial transmittance (77982%) in the visible regionl he transmittance increased when

the concentration of Cu was increased from undoped film to doped one. This behavior attributed
to occupation of vacant sites of ZnO by copper atoms and reduction of dispErkght,

leading to the increase of the transmittasaee the optical band gap with increasing Cu contEne
photocatalytic activity of wdloped and Cu doped ZnO thin films has been studied by the
degradation of orange Il (Oll) solution under illuration of visible light in the presence and in

the absence of ZnO thin films, at room temperature. The results showed that there was no
degradation of orange Il in the absence of ZnO thin films, however, it was observed a maximum
degradation in the presenof ZnO thin films for the undoped ZnO. The degradation of orange Il
decreases with the increase of copper concentration in the ZnO thin films.

Keywords Cu-doped ZnQthin film; solgel
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Abstract

Nuclear imaging is a novel method to evaluate cellulartfon@t the molecular level. Nuclear imaging
has many methods that among them PET(Positron Emission Tomography) imaging that are coupling with
CT(Computed Tomography) imaging has specially value in tumor study.In this review, articles and open
studies withsufficient validity were evaluated. Used keyword such as PET/CT, Multiple Myeloma, and
tumor for searching on reputable sites.

Findings:Positron emission computed tomography (PET/CT) is an imaging technique of nuclear
tomography that raditabeled drug foexample deoxyglucosefluorine (FDG) is injected into a patient
and after it tomographic scanning done.One of the PETs problems is attenuation of gamma within the tissue
that provided the map of attenuation as one of the key factors to produgesogtion image has always
been a concern.PET combined with CT machine has less impact on the imaging system to produce these
map.With this technique due to the high rate of tumor metabolism and that high demand for glucose
resulting, distinguish tumor cellsoim normal cells.In this way, diagnosis, staging of disease, evaluation of
therapeutic response and recurrence is possible as well. Using PET/CT especially in multiple myeloma,
lung cancer, head and neck tumors, lymphoma and radiotherapy treatment ptamintogsiderable value.

Conclusion:PET combined with CT in a single system (PET/CT) due to creating combined anatomical
and functional information,provided a new method for diagnosis, staging of tumors, evaluation of treatment
response and radiotherajpgatment planning. PET/CT isa method with high sensitivity and specificity in

the diagnosis and management of malignant tumors.

Keywords Nuclear imaging; Tumor; Multiple Myeloma; PET / CT.
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Abstract

Study on tle quantum mechanical effects of gravity is an important and interesting branch of physics
which has been started from the early days of quantum mechanics. The simplest example of these effects
is the behavior of the nonrelativistic spinless quantum partiel. the Schrodinger equation, in the presence
of constant gravity Ln this work, we consider the Klei@ordon equation in senmfinite lab (x>0) , for
studying the behavior of spihparticles in a gravitational field . According to Refs. [1,2] camsider the
background metric as tis W#(x) (- dt?2 + dx¥®) +dy? + dZ, and by choosing some different cases for
u(x) , we solve the derived different equation . The energy eigenvalues and the corresponding eigenstates

are also obtained . Tharslar study on spirl/2 particles is our other work to research.
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Abstract

One of the methods that proposed in nuclear fusion is inertial confinement fusion. Two essential
ingredients of this method are creating conditions of high temyperand high density. Volume ignition
and spark ignition are considered as primary schemes in inertial fusion. In spark ignition the burn is initiated
with a central hot spot and then propagates a thermonuclear burn rapidly toward outside and into the mai
fuel. The fuel configuration at ignition consists of a central hot region surrounded by highly compressed
fuel at low entropy. In contrast, in volume ignition the entire fuel region achieve to ignition conditions. The
primary concept of volume ignitionas proposed by H. Hora [1]. Clearly, spark ignition is energetically
more economical than the volume ignition, whereas requires to heat less fuel mass to high temperature than
volume ignition. Nevertheless, in volume model, ignition will occur at lowepezature range about
T~1.52.0keV and a rather low implosion velocity of,J1.59 10°cm/s than spark ignition due to using of
a high Z pusher around the fuel, which reduces th
big difference betweeném. But a major problem for this scheme arises from the RT instability of the fuel
pusher interface during the deceleration phase [2].

Recently, another ignition schemes have been proposed that deal with a relatively low implosion velocity
than conventiordgnition. One of these schemes is shock ignition. The current shock ignition concept was
proposed by Betti in 2007 and many investigations concerning of target design and feasibility of shock
ignitionare performed in subsequent years by several resgargps like Atzeni and eworkers [3]. In
this scheme, the stages of compression and ignition are separated. In this way, the target is first compressed
by a multins pulse of power in the range-800TW and then achieve toignition conditions by a strong
shock is driven by a shorter pulse with duration of DS of power of 20600 TW. The advantages of
shock ignition are high energy gain and the feasibility to test it by current facilities. However, this scheme
has some issues like laggasma instabilies. Some scientists like Batani have been investigated about
these instabilities. Shock ignition was just performed in spark ignition. According to above, we are
interested to investigate its possibility inside volume ignition framework and evaluatehtualyryamic
instabilities.
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