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Adsorption and Kinetic Study of Crystal violet, Methylene blue, Eriochrome Black T on 

Fig leaves and Azolla modified with magnetite iron oxide nanoparticles 

aNina Alizadeh, bNaereh Besharati, cShahab Shariati  

aDepartment of Chemistry, Guilan University, Rasht, Iran 
bGilan Agricultural and Natural Resources Research and Education Center Agricultural Research, Education and 

Extension Organization (AREEO),  
cDepartment of Chemistry, Rasht Branch, Islamic Azad University, Rasht, Iran 

 

Abstract 

This study was focused on the adsorption of Crystal violet (CV), Methylene blue (MB) as cationic dyes and 

Eriochrome Black T (EBT) as an anionic dye on magnetite 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 diffraction (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 and equilibrium point. The kinetic of adsorption 

was tested for pseudo-first order, pseudo-second order and intraparticle diffusion model. At optimum 

conditions, the sorption of the Crystal violet and Methylene blue on the MNLFL and MNLA adsorbents 

were best described by a pseudo second-order kinetic model. Equilibrium data were fitted well to the 

Langmuir isotherm more than Freundlich isotherm. The synthesized sorbent showed complete dye removal 

with 0.0057 and 0.882 mg g -1 sorption capacity for MNLFL and MNLA for Crystal violet and 1.82 and 

0.518 mg g -1 sorption capacity respectively for Methylene blue. The results showed MNLFL and MNLA 

can be used as efficient adsorbents for removal of Crystal violet, Methylene blue from aqueous solutions 

but Removal of Eriochrome 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 nanoparticles 
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Abstract 

The ONIOM calculations at the M06-2X/6-31+G (d): PM6 level of theory was performed to study the non-

covalent interaction of (8, 0) zigzag single-walled boron nitride nanotube (BNNT) and the tunable aryl alkyl 

ionic liquids (TAAILs). Two different geometrical configurations (A and B complexes) were found in non-

covalent interaction between BNNT surface and TAAILs [Y-PhMIM] [BF4] (X= NH2, CH3, H, CHO and 

NO2). The interaction energy for A1, A2, A3, A4 and A5 complexes is -21.26, -19.66, -18.37, -20.12 and -

20.95 kcal mol-1 and for B1ïB5 complexes is -21.63, -21.34, -20.68, -21.25 and -21.84 kcalmol-1, 

respectively. Comparison of interaction energies indicates that the B complexes are more stable than A 

ones. A detailed analysis of the geometric and electronic properties, global reactivity descriptors, work 

function, dipole moment and electron density of the states for pure BNNT and different configurations of 

the modified BNNT were carried out. It is predicted that the ́-ˊ stacking of BNNT with 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 transfer (CT) occurred between [Z]1-5 

TAAILs and nanotube surface. 

Keywords: BNNT; Energy gap; TAAILs; Chelpg 
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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 multi-targeted inhibitor of several 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 recent interest regarding design, synthesis and purification of pharmaceutical 

compounds with biological properties [4-6], here our main goal is synthesis,  isolation, purification and 

anti-cancer properties of new novel derivatives of Sorafenib as  potent multi-targeted antitumor agents. 

 

Keywords: Sorafenib; Antitumor activity; Liver cancer; Drug synthesis 
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Abstract 

Synthetic dyes quickly replaced the traditional natural dyes. Azo dyes are the large class of synthetic organic 

dyes that contain nitrogen as the azo group (īN=Nī) as part of their molecular structures. The first azo dyes 

were manufactured by Mene in 1861 (Aniline Yellow) and by Martius in 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 report one-pot synthesis of 

substituted Azo Schiff bases in ethanol as solvent and p-TsOH 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 very close to the theoretical values. in this investigation bis azo 

dyes 3aï3j were synthesized and were evaluated for their in vitro antibacterial and antioxidant activity. 

Keywords: Azo; antibacterial; Antioxidant 

References 

[1] A. Bafana, S. S. Devi, T. Chakrabarti. Environ. Rev. 19 (2011) 350. 

[2] P. F Gordon, P. Gregory. Organic chemistry in color. New York: Springer-Verlag, (1983). 
[3] H. Zollinger, Color chemistry. Weinheim: Wiley- VCH, (2003). 

 

 

 

 

 

 

 

mailto:chem8590@guilan.ac.ir


10 

 

Investigation of substituent effect in the XïPhïNH2:PFnH3-n (n= 0ï3) pnicogen-bonded 
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Abstract 

Quantum chemical calculations have been carried out to study of the structures, binding energies, and 

bonding properties of the pnicogen-bonded complexes of XïPhïNH2:PFnH3-n ( n= 0ï3)  with the 

substituents including X= H, F, CN, CHO, NH2, CH3, NO2 and OCH3. Ab initio calculations were 

performed using MP2 and M06-2X 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, charge transfer, electron density topology, NMR chemical shielding and spinïspin coupling 

constants.[1] The results demonstrate that the strength of the pnicogen bond increases by electron-donating 

substituents. The reverse situations were found for electronïaccepting substituents. NBO analysis confirms 

that the charge transfer takes place from fragment 1 (X-Ph-NH2) to fragment 2 (PFnH3-n). The electron 

density topology properties based on atoms in molecules (AIM) theory showed that the PB interactions in 

the XïPhïNH2:PFnH3-n complexes (X= NH2, OCH3, CH3, H and F) are stronger than those of XïPhï

NH2:PFnH3-n (X= CHO, CN and NO2) complexes, indicating that the electronïdonating of X benefits for 

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

well as isotropic shielding constant and the binding energy and Pïbond distance at Pïbond critical point. 

Keywords: pnicogen bond; NBO; AIM; NMR 
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Abstract 

Boron nitride nanotubes (BNNTs) exhibit much better chemical and thermal stabilities compared to CNTs 

[1, 2]. However, the most significant differences in physical properties of C and BN nanostructures are their 

electrical performances. For example, BNNTs are electrically insulator with a band gap of 5.8± 0.2 eV [3]. 

Also, Stone-Wales defect effects on electrical, mechanical properties and formation energy of the nanotubes 

[4]. In previous works, the influence of NO adsorption on electronic and structural properties of C1-3-doped 

(6,0) Stone-Wales BNNTs was investigated [5]. In this work, we investigate the influence of H2S adsorption 

on electronic and structural properties of zig-zag (6,0)C1-3-doped Stone-Wales defective boron nitride 

nanotube (C1-3-doped-SW-BNNTs). We have used the ONIOM(M06-2X/6-31++G(d,p):M06-2X/STO-6G) 

levels as implemented in the Gaussian 09 suit of program to investigate the effect adsorption of H2S on 

electronic and structural properties of C1-3-doped-SW-BNNTs.It is considered that a H2S molecule can be 

close to the C-doped-BNNTs with S atom. Eight possible configurations are investigated for the adsorption 

of H2S onto the C-doped-BNNTs that they consist of CN(H2S), CB(H2S), CN,B(N&B,H2S),C3N(1,H2S), C3N(3,H2S), 

C2N1B(1,H2S), and C2N1B(3,H2S), C3B(4,H2S).It is found that the molecule is physically/chemically adsorbed on the surface 

of the tube. According to obtain results, energetically favored sites for adsorption of H2S gas in C1-3-doped 

SW-BNNTs are above the C substitution for B site. 

Keywords: H2S adsorption,C1-3-doped-SW-BNNTs, HOMOïLUMO gaps 
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Abstract 

Chloroform from trihalomethanes family as a contaminant is created from water treatment by chlorination 

method. Chloroform causes depression of the central nervous system (CNS), ultimately producing deep 

coma and respiratory center depression. When ingested, chloroform caused symptoms similar 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 calcium Montmorillonite 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 method to choose 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 neutral pH. Kinetic study showed that the absorption kinetic is the first order. 

Keywords: Trihalomethanes; Montmorillonite; Clay; Experimental design 
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Abstract 

In recent years, ionic liquids (ILs) have been extensively studied and successfully applied as benign media 

in many areas of chemistry such as syntheses, catalysis, and electrochemistry [1-3] 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 been conducted using ionic 

liquids as a catalyst. Tetraketones are important structural units in heterocyclic compounds. They have 

similar properties to 1,4-dihydropyridines, which are similar in structure to biologically important 

compounds such as NADH and NADPH. During the last few years, syntheses of tetraketone derivatives 

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 yet. In modern organic 

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 and green approach for the synthesis of tetraketones has been developed. The 

investigation was started by preparation and characterization of [(DABCO)2C3H6O]Cl2. After that, we 

examined the catalytic activity of this catalyst to promote the synthesis of xanthenes and tetraketones. 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 under the oil-bath condition 

at 80oC (Figure 1). Furthermore, to illustrate the efficiency of this system, a variety of substrates containing 

both electron-withdrawing and electron-donating groups were utilized to the optimum reaction conditions 

and the desired products were obtained in good to excellent yields. In addition, The results demonstrated 

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

of its activity. 

Keywords: Ionic Liquids, DABCO, Tetraketones 
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Abstract 

Metal-organic frameworks (MOFs) are an appealing class of highly porous hybrid materials 

constructed by metal-containing nodes connected by various organic bridges that bear multiple 

complexing functions . Compared with conventional adsorbents, the 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 sorption-related fields . Up to now, MOFs have been widely explored for gas storage, 

capture of green-house gases  as well as adsorption of volatile organic compounds. To date, various 

methods have been developed to remove MB from aqueous solutions, including 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 sorption technique works effectively without the need for additional 

pre-treatment before its application.  In this study, the adsorption of methylene blue (MB) dye has 

been studied with modified Fe-MOF-5 and MOF-5, synthesized at room temperature by direct 

mixing approach. The morphology and physicochemical properties of prepared catalysts were 

characterized by scanning electron microscopy (SEM), X-ray diffraction (XRD) and fourier 

transform infrared spectroscopy (FT-IR). The removal rate of the Fe-MOF-5 showing that the 

adsorption performance of the MOF-5 can be improved through the modification.  

Keywords: Adsorption, Fe-MOF-5, Metal-organic framework, methylene blue 
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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 scientific interest in the photochromic compounds used in optical memories, 

photo-switches, data-storage systems, full color displays, molecular motors and mechanical machines, 

optoelectronic systems, liquid-crystalline actuators and responsive photonic crystals [1]. Imidazole 

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, tetraphenylimidazoles have recently attracted significant interest. Ingenious work by 

Park and co-workers showed that this scaffold, with the proper choice of substituents, can lead to 

compounds that emit white light through a combination of excited-state intramolecular proton transfer and 

restricted energy transfer [2-4].  

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 indicate that they can 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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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, 

quantum dots, etc., have been grabbing scientistsô attention for applications in sensors, biocatalysis, 

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 temperature. Conducting polymer/nanomaterial hybrids represent 

a novel class of materials for low-cost diagnostics devices. Estradiol (E2) is a steroid hormone with relevant 

roles in various physiological processes and with particular impact on the reproductive. The quantification 

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 of pregnancy, 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 (PSSA-GQD/GCE). TEM, SEM, XRD and FTïIR were used to 

characterize the PSSAïGQD 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 currents 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, or pKa values, are important in many sciences such as chemistry, 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 calculate the pKa values for many 

different types of molecules. These include molecules that have not been synthesized, those for which 

experimental pKa determinations are difficult, and for larger molecules where the local environment 

changes the usual pKa values, such as for certain amino acids that are part of a larger polypeptide chain 

[2,3]. One of the most important physico-chemical characteristics of a substance used as a drug is 

considered its pKa value. pKa values can be used to determine the extent of drug absorption [4]. In this 

work, calculations of pKa values have been performed on the warfarin drug in aqueous solvent. Gas phase 

energies were calculated by different methods such as B3LYP and PBE1PBE with 6-311 + G(d,p) basis 

set. Free energy of solvation were calculated by applying the conductor-like polarizable continuum model 

(CPCM) solvation models at the HF/6-31 + G(d) level of theory. The CPCM calculations were employed 

with the UAHF, UAKS, Bondi and Pauling atomic radii. The pKa values were calculated by using the 

following thermodynamic cycle (Fig. 1.): 
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Fig. 1. Thermodynamic cycle  
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Abstract 

Rapid growth in world papulation 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 protection agents, pesticides are very common 

[1].  Tricyclazole (TC) (IUPAC: 5-methyl-1,2,4-triazolo[3,4-b] bezothiazole) is used mainly as a protectant 

for control of rice blast disease caused by Pyricularia oryzae in rice cultivation [2]. Because it is relatively 

stable in water-soil 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, showing 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 pollutants, such as pesticides, 

dyes, antibiotics, hydrocarbons, and natural organic matters [4]. In this research synthesized and 

commercial GO nano-particles were used for removal of TC from aqueous solution. The kinetic 

experimental data can be well described with pseudo-second-order model. The adsorption process is 

spontaneous nature and exothermic, which is confirmed by the evaluated thermos dynamical parameters 

(ȹG0 = -3.24 KJ mol-1, ȹH0 = -6.14 KJ mol-1, ȹS0 = -9.81 J mol-1 K-1). Based on the value of correlation 

coefficient (R2) and good agreement between the experimental (17.6 mg/g) and calculated (16.50) qe 

values, pseudo second order mechanism is proposed for adsorption of TC ontoGO NPs.    
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Abstract 

Methylene blue (MB) as a heterocyclic aromatic compound is toxic and carcinogenic in nature [1]. In this 

research, we have been developed sulfonated rice husk ash (SO3-RHA) as a novel adsorbent for removal of 

MB from water. Rice husk ash( RHA), as a source of amorphous silica, [2]  was  treated with chlorosulfonic 

acid and RHA-SO3H was obtained and characterized with a variety of techniques including Fourier 

transform infrared (FTIR) spectroscopy, scanning electron microscopy (SEM), X-ray diffraction (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 determine the influence of different system variables. The 

optimizedl pH was determined for the removal of MB. Adsorption of MB on RHA-SO3H was favorably 

influenced by an increase in the temperature of the operation. Adsorption data was fitted to the Langmuir 

adsorption model. The former model achieved best fit with the experimental data and its calculated 

maximum monolayer adsorption capacity have a value of 212 mg.gӇ1 for adsorption on RHA-SO3H at a 

temperature of 303 K. The change in heat of adsorption (ȹHo) and entropy (ȹSo) values for MB adsorption 

on RHA-SO3H were positive. The high negative values for Gibbs free energy (ȹGo) indicate the feasible 

and spontaneous adsorption of MB on RHA-SO3H. 
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Abstract: 

Heterogeneous catalysis was one of the earliest proposed applications for crystalline metalïorganic 

frameworks (MOF) materials, as well as one of the earliest demonstrated applications. A defining 

characteristic of functional MOF materials is porosity, and early-on the analogy between MOFs and another 

class of catalytic porous materials, aluminosilicate zeolites, was noted. Their porosity yields internal surface 

areas that are relatively large, thereby facilitating their catalytic reactivity . [Cu3(btc)2(H2O)3]n (reffered to 

HKUST-1) is a highly porous open-Framework metal coordination polymer. In this work, the MOF-199 

was synthesized via a solovothermal method. MOF-199 was characterized with X-ray diffraction (XRD) 

and fourier transform infrared (FTIR) techniques.  In a typical preparation a solid mixture of cu(No3)and 1. 

3. 5 benzenetricarboxylic acid was dissolved in a mixture of DMF ̪Ethanol and water in a closed vessel 

and was heated at 85 oC 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 . MOF-199  was used as acid 

catalyst in oxidation reaction. In order to understand potential catalytic ability of MOF-199, self-

condensation Ketone reaction and  addition ïoxidation of amines and aldehydes pairing reaction  was 

investigated. The effect of temperature, solvent and concentration of catalyst was also evaluated. By 

changing the solvent from non-polar 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 mol% of catalyst 

reaction conversion rate and increased production. 
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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 compounds 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 or acetic acid  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 

nanoparticles. The catalyst was prepared by deposition of Ag NPs over the surface of Raney nickel. The 

obtained Raney nickel-Ag catalyst was characterized by XRD, SEM and TEM, and successfully was 

employed for reduction of different nitro-aromatic compounds to the corresponding amines in aqueous 

solution.  
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Abstract 

 Phosphoric acid (PA) is an important inorganic acid which has various scientific and industrial 

applications. This acid has several uses in production of detergents, agricultural feeds, activated carbon, 

soaps, and several phosphate fertilizers. Due to the growing market orders for the pure acid in various 

industries such as food industry and agriculture, its extraction from aqueous solutions is very significant. 

The liquid-liquid equilibrium (LLE) data for extraction of PA from water are important in evaluation of 

industrial extraction processes. The accurate tie-line data are needed for efficient separation operations, 

which can be obtained from direct measurements.  

In this research, experimental solubility and tie-line data for water-PA-propyl acetate ternary system were 

obtained at 298.15 K and p = 101.3 kPa. The quality of the experimental tie-line data was determined 

through the OthmerïTobias and Hand correlation equations. Since the two liquid pairs are completely 

miscible (water-acid) and (acid-propyl acetate) and one liquid pair (water-propyl acetate) is incompletely 

miscible, a type-1 LLE phase diagram was obtained. The experimental tie-line data were compared with 

those calculated by the UNIQUAC and NRTL thermodynamic models. The experimental distribution 

coefficients and separation factors were evaluated for this system. The results show the ability of this 

organic solvent for extraction of phosphoric acid from water. 
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Abstract 

A method for selective synthesis of symmetrical or unsymmetrical diaryl disulfides via a homo-coupling 

reaction of benzenesulfonyl hydrazides is introduced. This strategy proceeds in good to excellent yields in 

the presence of a non-metal catalyst. Diaryl disulfide has been exploited broadly as a suitable precursor for 

sulfenylation of various compounds due to its 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 well-tolerance towards different functional groups 

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

Excited state intramolecular proton transfer (ESIPT) has been emerged as an interesting event that can be 

utilized in both chemistry and biochemistry for design of UV photostabilizers [1] and photoswitches [2]. 

ESIPT is a photo-excited intramolecular proton transfer in which is usually characterized by very short 

lifetimes, large Stokes shifts and often relatively low fluorescence quantum yields, that enables to achieve 

emission at low frequencies even with a UV stimulus [3]. In this work, intramolecular photo-induced proton 

transfers in 6-hydroxy-7H-benzo[c]fluoren-7-one (HBFO) and its substituted compound in gas phase, 

acetonitrile, cyclohexane and water are investigated using TD-DFT method at M06-2X/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 surface calculations support the existence of ESIPT 

process. The calculated þuorescence emission wavelength for both molecules is >700 nm. Both compounds 

exhibit unusually high Stokes shifts þuorescence. The potential energy surfaces at ground and excited 

states, Structural parameters, absorption and emission bands, vertical excitation and emission energies, 

oscillator strength, and dipole moment were calculated. The effect of solvent media on electronics, 

transition energies and absorption as well as fluorescence spectra are presented. 
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Abstract 

1,2,4-Triazolo[1,5-a]pyrimidine as privileged structures with a broad range of biological applications have 

been widely investigated and identified to possess multifaceted pharmacological properties, including 

antihypertensive, cardiacstimulant, antimalarial, antifungal, anti-HBV, antimicrobial and anticancer 

activities [1]. They have shown superior in vitro cytotoxicity than the anti-cancer 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 for metal-ligand 

interactions observed in biological systems. The most widely known triazolopyrimidine derivative is the 

simple molecule of Trapidil, which acts as a platelet-derived growth factor antagonist and as a 

phosphodiesterase inhibitor [2]. 

In view of the pharmacological 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 high-yield synthesis of bis-triazolo[1,5-a]pyrimidines using a base-assisted 

cyclocondensation of bis-chalcones and 1,2,4-triazol-3-amine for incorporating triazole moiety into the 

pyrimidine ring, which are expected to have the synergistic effect in dealing with the epilepsy. Bis-

chalcones were prepared by a Claisen-Schmidt condensation between bis-aldehyde and acetophenone 

derivatives in the presence of sodium hydroxide as a catalyst [5]. The structures of new derivatives were 

characterized by FT-IR, 1H NMR and 13C NMR. 
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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 [1-4]. In this work, a novel ɓ-cyclodextrin-functionalized carbon nanotube 

composite (MWCNTs-Gly-ɓ-CD) was prepared with multiwall carbon nanotube (MWCNTs), glycine 

(Gly) and ɓ-cyclodextrin (ɓ-CD) as raw materials. The structure and morphology of MWCNTs-Gly-CD 

were characterized by FT-IR, XRD, EDX and SEM. The 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 comparison with the other adsorbents, 

the dye removal efficiency was increased for prepared MWCNTs/Gly/ɓ-CD composite. Our results 

confirmed that cyclodextrin-functionalized MWCNTs can be used as an effective dye adsorbent due to their 

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

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

Keywords: Multi -wall carbon nanotube; Surface treatment; Glycine; ɓ-Cyclodextrin; Organic 

contaminant. 
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Abstract 

Aminophenols are interesting electrochemical materials since, unlike aniline and other substituted anilines 

compounds, they have two oxidizable groups (ïNH2 andïOH) and can show electrochemical behavior 

similar to anilines and phenols[1-3]. Meta-aminophenol was electro-polymerized in a separated electro-

chemical cell on Pt anode under constant current condition. The electrode-product was insoluble in water 

and soluble in THF, DMF and MeOH. After purification the polymer, it was characterized by FT-IR, 

¹HNMR, UV-Vis and CV. The obtained result showed that the polymerization was carried out through NH2 

group. Therefore a suitable mechanism for electrode reaction was offered. This polymer was coated on 

wheat bran (solid support) and used in SPE as absorbent. The 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  n-hexane. The preconcentration factor is about 500. After that the diazinon is measured by GC.    
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Abstract 

Rhodamine 6G (Rh 6G) is the most commonly and 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 most efficient and 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, Fe3O4 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 Rhodamine 6G dye in aqueous solution 

in a Fenton-like system in presence of 30% perhydrol. Uv-Vis 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 catalyst was also found to be recyclable with no considerable decrease in its 

efficiency in successive runs.  
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Abstract 

Excited  state  intramolecular  proton  transfer  (ESIPT)  reactions  involve  proton  (or  hydrogen  atom)  

transfer  through  a  pre-existing  ground  state  hydrogen bond, giving rise to another tautomer in the excited 

state [i]. Due to this structural change, the excited 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 chemosensors [1], UV photostabilizers [ii], and photoswitches [iii]. 

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 upon irradiation 

[iv].In this work, intramolecular photo-induced proton transfer in 11H-indeno (1,2-b) quinoln-4-ol (HIQO) 

are investigated using TD-DFT method at PBE1PBE/6-311++G(2d,2p) level of theory.  
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Abstract 

Now-a dayôs the design and synthesis of colorimetric chemosensor for the detection of ions is very 

important because of significant role played by anions and cations in biology, medicine,  catalysis and 

environment [1-3]. In this paper, a novel colorimetric chemosensor was designed and synthesized for 

colorimetric sensing of anions and cations. The chemical structure of prepared chemosensor was 

characterized by the standard spectroscopic techniques such as FT-IR, UV-Visible,1H NMR and 13C NMR. 

The synthesized chemosensor exhibited remarkable colorimetric responses from yellow to violet in the 

presence of Co2+ and yellow to red in the presence of AcOĖ and CNĖ ions, which could be observed by 

naked eyes. The recognition details of Co2+ and CNĖ ions sensing were also evaluated using UV-Vis 

spectroscopy and NMR titration techniques. Furthermore, the mechanism of interaction between the 

chemosensor and CNĖ ions has been confirmed by the 1H NMR titration experiments. 
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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 (Nb2O5.nH2O), calcined at 473 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 sol-gel processes, hydrothermal route, non-aqueous route 

and oxygen assisted plasma technique [3-6]. 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 Nb2O5 nanoparticles (Scheme 1). The product was characterized by common 

instrumental techniques such as FTIR, etc.  

Nb(V) chloride Ą Nb(0) Ą Nb(V) oxide 

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

 

Keywords: Niobium; Catalysis; Nb2O5; Hydrothermal, Niobium(V) chloride. 
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Abstract 

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

as well as their transition metal complexes compound metals due to their pharmacological properties such 

as antitumor, antiretroviral, fungicidal and antibacterial effects. 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, copper-based complexes 

have been proposed to play a significant role. In addition, it has been proposed that the copper complexes 

as potential antitumor agents, generally show fewer side effects than platinum (II) complexes. In this study, 

the copper (II) complex of Schiff base ligand derived from thiosemicarbazone has been synthesized and 

characterized by UV-vis and IR spectroscopies. The newly synthesized ligand and copper (II) complex 

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

antibacterial activity against a wide spectrum of bacteria. 
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Abstract  

Titanium is one of the transition metals with lustrous appearance, silver color, low density and high 

strength. This strong metal is quite ductile, especially in an oxygen-free environment [1]. Titanium is used 

in steel industry as an alloying element (ferro-titanium) to reduce grain size and as a deoxidizer, and in 

stainless steel to reduce carbon content. Because of its biocompatibility, titanium has many medical uses, 

such as surgical implements and implants [2]. Commonly, titanium adopts an octahedral coordination 

geometry in its complexes, but tetrahedral TiCl ̻is a notable exception. Because of its high oxidation state, 

titanium(IV) compounds exhibit a high degree of covalent bonding. One of the main titanium compounds 

is titanium tetrachloride (TiCl4), a component of smoke screens and a precursor for preparation of many 

catalysts. Titanium tetrachloride (TiCl4), a colorless liquid, is important as an intermediate in the process 

of making TiO2 and is also used to produce the ZieglerïNatta catalysts. Curcumin, on the other hand, is an 

active ingredient from the rhizome of the plant, Curcuma longa, and has antioxidant, anti-inflammatory, 

anti-cancer, antimicrobial and antifungal activities [3]. Present communication describes preparation and 

characterization of a curcumin complex of Ti(IV). The complex was characterized by FT-IR and UV-Vis 

spectroscopy and is anticipated to have a trans geometry of two curcumin ligands which has to be 

established by using NMR spectroscopy.  
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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 electrochemical sensors and biosensors. Among them, semiconductor 

quantum 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 hybrid nanomaterials or 

coreïshell QDs have been preferred instead of using only QDs or nanomaterials in the electrochemical 

studies [1].  

In this study, ZnSïCdS were constructed by the electrochemical precipitation method. The glassy carbon 

electrode (GCE) modified with ZnS-CdS was employed for the simultaneous determination of guanine (G) 

and adenine (A) which showed lower detection limit, reduction in overpotential and increment of charge 

transfer [2]. Determination of G and A is important in physiology and clinic fields. For instruction of 

electrochemical sensor, firstly grapheneïoxide modified glassy carbon electrode was prepared. Then, ZnSï

CdS film was electrochemically deposited onto the GO/GCE surface. Thus, GO/GCE was immersed in 10 

mL PBS (pH=6.0) containing 0.015 M CdCl2 and mercapto acetic acid with applied deposition potential of 

ï1 (V vs. Ag/AgCl) 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 ZnSïCdS/GO/GCE were recorded in 

PBS (pH=6.0) in the potential range between 0.4ï1.5( V vs. Ag/AgCl). Optimized measurement buffer was 

PBS (pH=7.0) and the accumulation buffer was ABS (pH=5.2). The influence of scan rate on G and A 

oxidation at the ZnSïCdS/GO/GCE was analyzed by cyclic voltammetry. It is evident that the oxidation 

peak currents are enhanced as the scan rate increase. This behavior suggests that the oxidation process of 

G and A follows adsorptiveïcontrolled mechanism at the ZnSïCdS/GO/GCE. 

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

Transitional metal phthalocyanines are used in photocatalytic systems and energetic devices.  They can be 

immobilized into porous support for enhancement of their activity and efficiency. Ordered mesoporous 

silica-based functional materials have raised great interest since their discovery in the nineties because of 

the easiness and the flexibility of the synthesis, the reproducibility of the texture, and of the morphology 

[1].   In this study, highly ordered three-dimensional mesoporous silica KIT-6 was synthesized via a one-

step direct hydrothermal synthesis procedure employing Pluronic P123 triblock copolymer as the structure-

directing agent under acidic conditions. The material exhibits adequate textural parameters such as high 

surface area, large pore volume following our first experiences simply by altering the aging temperature. 

The unique structure of KIT-6 which is superior to other solid support is because of its three-dimensional 

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 channels [3]. The KIT-6 was functionalized with 3-(aminopropyl)-triethoxysilane 

(APTES) via post-synthesis method. Prepared materials were characterized by small-angle X-ray 

diffraction (XRD), nitrogen physisorption (N2-BET), scanning electron microscopy (SEM), and FT-IR 

techniques. The characterization results indicated that the pore structure of KIT-6 was well kept after the 

grafting of aminopropyl groups.  Our studies are continuing to bind copper phthalocynine part onto the 

functionalized KIT-6 via appropriate way to gain highest ability of the photocatalyst. 

Keywords: KIT-6; Synthesis; functionalization  
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Abstract:  

Biscoumarins are a large group of heterocycles with diverse and interesting biological and pharmaceutical 

activities such as antifungal, anti-HIV, 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 (D-S) as an efficient organo catalyst in water. Simple methodologies, easy work-up 

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 change in the activity. 

Keywords: Organo catalyst; Biscoumarins; 4-Hydroxycoumarins; 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 upon irradiation 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, paper-printing and cosmetic industries. Among the azo dyes, heterocyclic azo compounds 

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 high level-dying agents in the 

dyestuff industry [2]. In consideration of this characteristics we interested examining the coupling of the 

photo-activities of azo group and imidazole to give single azo-imidazoles and investigate their 

photochromic structural behavior relationship (PSBR). In this work for first time a convenient, one-pot 

three-component synthesis of new photochromic azo-imidazoles deys from the corresponding premade azo 

dyes under microwave irradiation was described and their photochromic properties were investigated.  

Keywords: Azo-imidazole; Azo dyes; Imidazole; Microwave; Photochromic 
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Abstract 

Multi -component reactions (MCRs) have emerged as an attractive and powerful strategy for organic 

synthesis compared to multistep reactions due to the creation of several new bonds in a one-pot reaction, 

low number of reaction and purification steps, selectivity, synthetic convergence, 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 theme in the 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 compounds 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 heterocycles [4], we have  

explored the synthesis of polysubstituted furan derivatives by employing a three-component strategy. In the 

research undertaken pyarazolecarbaldehydes (1) were synthesized from ayrlhydrazones by a two-step 

reaction in high yields and were efficiently used in the synthesis of novel furan derivatives (2).   The 

presentation will disclose the details of this facile protocol. 
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Abstract 

        Photocatalytic degradation of organic pollutants by using semiconductor photocatalysts is of growing 

interests for water purification. The plasmonic noble metals (typically gold and silver ) have played an 

important role in the field of photo driven chemical conversion due to their surface plasmon resonance 

(SPR).1 Silver based photocatalysis has been widly investigated for the degradation of environmental 

pollutants in water 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 MCM-41. Rice husk served as not only a silica source but also as a substrate for the deposition of MCM-

41.2   

     In this study, composite of MCM-41 silica with rice husk  (RH/MCM-41) synthesized under 

hydrothermal conditions and Ag/AgBr nanoparticles on RH/MCM-41 loaded. 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 characterized by X-ray diffraction 

(XRD) , diffuse reflactance spectroscopy (DRS), Fourier transform infrared spectroscopy (FTIR), 

Brunauer-Emmett-Teller (BET), nitrogen adsorption-desorption measurements and transmission electron 

microscopy (TEM). The results indicated that the dye solution became completely colourless after the 

reaction time (150 min) when we used Ag/AgBr-RH/MCM-41 as the photocatalyst. 
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Abstract 

The modification and characterization of porous particles using cyclodextrin (CD) has attracted a large 

amount of interest in recent years [1-3]. In this paper, titanium dioxide nanoparticles functionalized with 

glycine and ɓeta-Cyclodextrin were prepared and used to remove some of the organic dyes from 

wastewater. The resulting composite was characterized by XRD, FT-IR, EDX and SEM. The effects of 

surface improvement on the adsorption 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 temperature and initial dye concentration leads to 

gradual decrease of adsorption rate. It was also found that the dye removal efficiency was increased for 

TiO2/Gly/ɓCD in comparsion with TiO2. Our results confirmed that TiO2/Gly/ɓCD composite can be used 

as an effective dye adsorbent due to their high adsorption capacity. In addition, the adsorption kinetics and 

isotherms were investigated. 

Keywords: Titanium dioxide nanoparticles; Surface-modification; Glycine; ɓeta-Cyclodextrin; Dye 
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Abstract 

Due to the rapid development in polymer chemistry, the field of flame-retardant polymers has significantly 

developed and extended during the past two-decades. Most of applied polymer fibers as organic materials 

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

enormous number of inorganic and organic þame retardant compounds are used [1-4]. In this work, 

polyester/ZnAl layered double hydroxide nanocomposites were prepared with poly(ethylene terephthalate) 

(PET) fiber for the purpose of evaluating the þammability reduction. The samples were characterized by 

several techniques such as scanning electron microscopy (SEM), fourier transform infrared spectroscopy 

(FT-IR), vertical flammability test, thermogravimetric analysis (TGA) and differential scanning calorimetry 

(DSC). The ZnAl layered double hydroxide with less than 100 nm in size was found to be well-dispersed 

throughout the matrix without the formation of large aggregates which shows efficient flame-retardancy 

properties. The optimum loading of ZnAl layered double hydroxide to impart flame-retardancy was about 

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

of pure, treated fibers was accomplished and their thermograms were compared and commented. The results 

show that the þame retardancy mechanism of ZnAl layered double hydroxide is likely a condensed-phase 

phenomenon due to the formation of a protective char layer that acts as a mass transport barrier and a 

thermal insulator. 

Keywords: Polymer nanocomposite; flame retardancy; ZnAl layered double hydroxide ; Polyestsr 
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Abstract 

Phenol is one of 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 carried out in a pH range 5-9 using cyclic voltammetry 

(CV) and differential pulse voltammetry (DPV) studies on a modified carbon paste electrode (CPE) by 

sulfonated Montmorillonite (SANM). A conventional three-electrode system, consisting of a SANM-

modified carbon paste working electrode, a saturated calomel reference electrode (SCE) and a platinum 

wire auxiliary electrode, was employed [2]. Utilizing the fascinating properties of Montmorillonite (MMT) 

such as huge cationic exchange capacity, strong adsorptive ability, high chemical and mechanical stability; 

a modified carbon paste electrode (CPE) was constructed for the determination of phenol. The effect of 

supporting electrolyte on the oxidation of phenol was examined and 0.1 M phosphate buffer (pH 7) was 

finally employed. In addition the influences of mass content of CPE/SANM were also investigated. The 

optimal mass content is 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 micro molar levels. 

Keywords: phenol; cyclic voltammetry; differential pulse voltammetry; Montmorillonite 
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Abstract 

Zeolites are microporous crystalline aluminosilicates, composed of TO4 tetrahedra (T= Si, Al) with O atoms 

connecting neighboring tetrahedra [1]. In the present work, Cu(acac)2 and Cu(acac)2ïY were synthesized, 

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 indoles or substituted indoles with aldehydes or ketones in the presence 

of acid or base catalyst (Scheme 1). Cu(acac)2 encapsulated into the nanocages of zeolite Y  by (ship-in-a-

bottle) approache and characterized by FT-IR, DRS and X-ray diffraction (XRD). Among of these two 

catalysts, Cu(acac)2ïY was better than Cu(acac)2 in synthesis of bis(indolyl)methane. This heterogeneous 

catalyst showed advantages such as: (i) easy seperation from reaction media, (ii) reusability for several 

times without significant loss of its catalytic activity and (iii) higher stability in comparison with the 

homogeneous counterparts.   
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Abstract 

The widespread use of synthetic polymers has increased the þammability of our home, work and travelling 

environments. This has led to correspondingly wider use of different types of ýre retardants, to limit this 

þammability [1]. Flame retardants represent a large group of chemicals that consist mainly of inorganic 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 

materials to provide ýre protection [2-4]. In this work, we investigated the effect of nano calcium tetraborate 

(CaB4O7) and nano Strontium tetraborate (SrB4O7) as a flame-retardant coating on the flammability of 

cellulosic fibers. The CaB4O7 and SrB4O7 with less than 100 nm in size have been found to form continuous 

and dispersed particles on the fiber surface which shows efficient flame-retardancy properties. The 

optimum loading to impart flame-retardancy was for CaB4O7 about 10.40% and for SrB4O7 about 9.50%. 

Thermogravimetric analysis (TGA) of pure and treated fibers was accomplished and their thermograms 

were compared and commented. The results obtained are in favor of the coating theory and also dust or 

wall effect theory. 

Keywords: Nano calcium tetraborate, Nano Strontium tetraborate, Cellulosic fiber, Flame-retardancy, 

Thermal analysis.    
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Abstract 

Xanthenes derivatives constitute an important class of heterocyclic compounds due to their various 

biological and pharmacological properties [1]. Ionic liquids have received considerable interest as eco-

friendly solvents, catalysts and reagents in green synthesis. This interest can be attributed to their unique 

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 types of 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 1,8-dioxo-octahydroxanthenes with good to excellent time and also the reusability of 

the catalyst was good. 

 

 
Scheme 1.  Preparation of 1,8-dioxo-octahydroxanthenes  

 

Keywords: Acidic ionic liquid; 1,8-Dioxo-octahydroxanthenes; Solvent-free reaction. 
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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 wastewater treatments.  Adsorbents such as zeolites are good supports 

to hold TiO2 onto their structures.  This can be done using different methods.  Ion-exchange reaction is one 

of the methods to be used for incorporation of TiO2. In this study zeolite 3A were used 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 photocatalytic ability of the solid product.  Part of the solid was heated up to 450 ºC 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 way to be completed by testing the other 

precursors and different experimental conditions. 

Keywords: Ion-exchange; Zeolite 3A; Environmental 
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Abstract 

Propionic acid (CH3CH2COOH) 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 formic acids, it 

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. 

Liquid-liquid equilibrium data for ternary system of [water + propionic acid + ester (benzyl acetate)] were 

measured and correlated at T = 298.15 K and atmospheric pressure. The solubility curve data were 

determined using the cloud-point titration method. The phase diagram for the ternary system shows type-1 

liquid-liquid equilibrium (LLE) behavior, where the two liquid pairs (acid + water) and (acid + ester) are 

totally miscible and one liquid pair (water + ester) is partially miscible. The acid-base titration, the Karl-

Fisher technique, and refractive index measurements were used to obtain the tie- line 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 the tie line 

data was determined by the Othmer-Tobias 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. 
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Abstract 

An innovative method to access naphthalene derivatives via a radical cross-coupling 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 carbon-carbon bond formation to reach a class of pharmaceutically 

important molecules [1]. The method works well for a wide scope of the reagents and provides high to 

moderate yields. Moreover, this approach merits attention in terms of simplicity and cost since previously 

only expensive transition-metals such as Pd, Rh, Ru, etc. could catalyze such reactions [2]. 
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Abstract 

In the last few decades, photocatalytic degradation of organic pollutants by heterogeneous photocatalyst is 

of growing interests for water purification. Mesoporous materials have attracted immense interest for 

applications ranging from drug delivery to catalysis [1, 2]. Particularly, MCM-41 is one of the most 

attractive porous materials because of its characteristic well-ordered structure with a hexagonal 

arrangement of mesopores. Layered double hydroxide (LDH), which is a family of lamellar metal 

hydroxides accommodating anions in their interlayers, is a promising green catalyst candidate. In this study, 

AgMCM-41@Zn-Al LDH nanocomposite was prepared by the co-precipitation method and 

photoactivity of prepared sample was also investigated. The sample was characterized by X-ray 

diffraction (XRD), Fourier transform infrared spectroscopy (FT-IR) diffuse reflectance 

spectroscopy (DRS), brunaur-Emmett-Teller (BET). Powder X-ray diffraction showed that the 

silver and LDH is formed on the MCM-41 channel wall. Heat treatment of the LDH improved the 

photocatalytic activity due to the formation of large amounts of ZnO. The photocatalytic activity 

of synthesized AgMCM-41@ZnAlLDH was investigated by photocatalytic degradation of methyl 

orange, as a model pollutant, under visible light irradiation. 

Keywords: MCM-41/Ag/LDH nanocomposite, Photocatalytic activity, Methyl orange.  
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Abstract 

Excited-state 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 Stokes shift. It has been reported that the ESIPT process in a p-Hydroxyphenacyl-

Benzothiazole-Chlorambucil (pHP-Benz-Cbl) conjugate as a novel photoresponsive drug delivery system. 

In vitro studies showed that ESIPT assisted the deprotonation of the pHP group for faster 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 conjunction with 6-311++G(d,p) basis set. The geometry optimization of enol and keto 

forms of the phototautomers in the ground state (S0) and exited state (S1) is obtained. 
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Abstract 

Organic pollutants especially dyes are the side-products from different manufacturing industries like as 

insecticides, 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 photocatalytic applications. The methode of synthesis of 

TiO2 generally influences the photocatalytic activity of the catalyst. In this study, we used adequate 

precursor for preparation of active TiO2 photocatalyst. TiOSO4 is a precursor that has not been studied 

comprehensively for preparation of TiO2. We used this material for synthesis of TiO2. We used various 

procedures for preparation of TiO2 from this precursor.  We checked the ability and activity of our prepared 

TiO2 via using it for performing a photocatalytic reaction. We used methylene blue as prob pollutant. The 

progress of the photodegradation reaction was monitored with UV-Vis spectroscopy. We recorded the 

results giving time for adsorption of the dye on dark and then irradiate of the dye solution by UV-A lamp. 

Our prepared materials were characterized with FTIR, X-ray powder diffraction and scanning electron 

microscopy. The work is in progress to see if the prepared TiO2 can compete with standard commercial 

materials TiO2. 
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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 extensive use in agriculture and industry as fertilizer and 

detergent inevitably poses the large quantities of P-bearing wastes and many pollution problems, notably 

eutrophication which can lead to algal bloom, fish death, loss of aquatic species and parasite infection [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 of natural polymer after cellulose [5]. Due to many advantages or unique features 

such as readily available, non-toxic, biocompatible, reactive as well as adsorptive [6], there is the extensive 

application of chitosan and its derivatives as bio sorbent especially in pollutant 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 Chitosan/Fe3O4 synthesized was used a nano 

biosorbent to remove phosphate ions from aqueous solutions. Phosphate removal by Chitosan/Fe3O4 was 

investigated using batch mode experiments. Thermodynamic test indicates that Phosphate sorption to the 

Chitosan/Fe3O4 slight increased with increasing temperature indicating the spontaneous and endothermic 

nature of sorption process (æHę = 5.99 KJ.mol-1; æSę= 49.15 J. K-1   mol-1; æGę = -8.65 KJ. mol-1). It was 

found that the experimental value of qe (40.0 mg/g) is closer to the calculated values (41.2 mg/g) for second 

order kinetics than those of first order kinetics which implies that the adsorption of phosphate ions onto 

Chitosan/Fe3O4 more appropriately followed pseudo second order kinetic model. 

Keywords: Phosphate ions; Fe3O4 nanocomposite; Chitosan; nano biocomposite; Kinetics; Removing. 
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Abstract 

In the past decade, cross-coupling reactions have been of paramount importance owing to their versatility 

in organic synthesis [1]. To date, arenesulfonyl chlorides have been widely used as a source of aryl group 

particularly in Pd-catalyzed reactions [2]. Considering that, we decided to arylate electron-deficient 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 conditions poses a great 

challenge which renders this reaction difficult to conduct.  
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Abstract 

In recent years, a great deal of current interest is focused on development of novel multicomponent 

reactions.1 Among the methods of synthesis of multicomponent reactions, A number of Lewis acid 

catalysts, solid acids, and Brønsted acids, as well as basic catalysts have been employed.2 

Until the end of the last century, more than 100 solid acids had been successfully prepared and used in 

industrial transformations.3 Nowadays, because of an increase in environmental awareness in chemical 

research and industry, many of attentions have been focused on the use of reusable heterogeneous catalysts 

in organic transformations.4 Significant attention has been paid to solid acid catalysts due to their potential 

applications for replacing liquid mineral acids in industry.5 Solid acids have many advantages over liquid 

acids in organic reaction catalysis such as their efficiency, easy recyclability and recoverability, operational 

simplicity, minimal corrosion, and environmental friendly nature.6  

In our research we introduced 2,4-dioxo-1,3-diazaspiro[4,5]decane-3-sulfonic acid as a novel catalyst in 

the synthesis of organic compounds using green procedures and commercially available materials such as 

chlorosulfonic acid and hydantoine. 
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Abstract 

Lignin is the second most abundant natural raw material after cellulose. It is known that lignin is an 

aromatic, three dimensional polymer which contains several functional groups such as methoxyl, aliphatic 

and phenolic hydroxyl, carboxyl, etc. [1]. Lignin is a waste by-product of paper mills. It can be extracted, 

by acidifying of the black liquor. The lignin sediment is washed three times by distilled water to be 

neutralized and then is dried in an oven in 40 ºC. It is possible to remove heavy metals from aqueous 

solutions by lignin. In this work Cr (III) is used to modify positive sites on lignin to creating electrostatic 

interaction between lignin and hexavalent chromium. This modification leads to more Cr (VI) removal 

efficiency in aqueous media. The adsorption of Cr (III) on lignin is pH dependent, and is increased by 

increasing pH. It is also dependent on the adsorbent dosage. Chromium (III) adsorption on lignin is mainly 

occurred through the ion-exchange mechanism and forms inner-sphere complexes with lignin [2]. 

Desorption of trivalent chromium from lignin reaches to an almost plateau in 2 hours. In this work 

Potassium chromate 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 chromium decreases, because in higher pH, 

concentration of ïOH ions is higher and they compete with chromate ions to occupy modified lignin 

positive sites.        
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Abstract 

The textile industry produces large volumes of wastewaters that contain appreciable quantities of organic 

compounds. Treatment of dye-containing wastewaters is not easy since dyes are resistant to biological 

degradation, and are stable to light, heat and oxidizing agents. Many techniques have been developed for 

the removal of dyes from wastewater effluents such as adsorption, physico-chemical and biological 

techniques, advanced oxidation processes and electrochemical degradation. Advanced Oxidation Processes 

(AOP) have the capability of exploiting the high reactivity of hydroxyl radicals. The AOPs comprise a 

series of methods including ozonation, photocatalysis, electrochemical oxidation, Fenton and Fenton-like 

processes. Fenton Process is an efficient method for treating textile wastewaters. Fenton reagents 

(H2O2/Fe2+) may improve the biodegradability of synthetic dyes by degrading them through the use of 

shortïlived, highly reactive hydroxyl radicals (OHÅ). In this research, initially a heterogeneous Fenton 

Catalyst, MFe2O4, 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 system. The effects of several parameters 

such as contact time, pH, and catalyst dose on the dye removal were studied. The dye removal efficiency 

of the MFe2O4/ H2O2 were monitored by UV/vis spectrophotometry. The optimum conditions for AB113 

removal were found at 45 min, pH 7 and catalyst dose of 20 mg. At this condition, 90% of the dye was 

removed. 

Keywords: Acid Blue 113; Fenton Oxidation; Optimization; Wastewater 

References 

[1] Wei G., Liang X., He Z., Liao Y., Xie Z., Liu P., Ji S., He H., Li D., Zhang J., Heterogeneous activation of Oxone 

by substituted magnetitesFe3īxMxO4(Cr, Mn, Co, Ni) for degradation of Acid Orange II at neutral pH, Journal 

of Molecular Catalysis A: Chemical 398 (2015) 86-94 

[2] Ilunga A.K., Meijboom R., Catalytic oxidation of methylene blue by dendrimer encapsulatedsilver and gold 

nanoparticles, Journal of Molecular Catalysis A: Chemical 411 (2016) 48ï60 

 

 

 

mailto:nchaibakhsh@guilan.ac.ir


57 

 

Preparation of a solid acid catalyst based on core/shell Nickel ferrite/KIT -6 structure and 

its application in organic reactions. 

Alireza Khorshidi, Fatemeh Mardani 

Department of chemistry, Faculty of Sciences, University of Guilan, Rasht, Iran 

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

 

Abstract 

Solid acid catalysts exhibit extremely high catalytic activity for reactions such as isomerization, 

cracking,hydrocracking, dehydration, alkylation, acylation, conversion of methanol to gasoline, etc.Many 

attempts have been made touse metal halides as homogeneous acid catalysts, and one of themost frequently 

studied inorganic Lewis acids is aluminumchloride[1]. Spinel ferrites, MFe2O4 (M= Mg, Mn, Fe, Co, Ni, 

Zn, Cu, Cd, etc), combine a wide range of useful magnetic properties with relatively low electrical 

conductivity. Typically, ferrites are prepared by reacting intimate mixtures of the constituent metal oxides 

or carbonates [2].Magnetite nanoparticles (MNPs) have drawn major attention in the biomedicine field due 

to their technological impact in applications such as Magnetic Resonance Imaging (MRI), drug delivery, 

cellular signaling and magnetic hyperthermia (MHT). MHT represents a novel therapeutic concept in 

cancer treatment [3]. We used nickel ferrite core and KIT-6 shell which was further functionalized with ï

OSO3H groups. The catalyst was characterized by XRD,FT-IR and SEM, and used in the preparation of 

substituted 1,4-dihydropyridines. 
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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 heterogeneous catalytically active metal complexes has 

received much interest. Here we explain the preparation of a new nanomagnetite-bound Cu(II)-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 of 2,4,6-triarylpyridines via the 

three-component reaction between acetophenones, arylaldehydes, and ammonium acetate under solvent-

free conditions. The core-shell nano-particles of MBCC are composed of a polynitrogenous Cu(II)-complex 

layer at outside, which enables it to catalyze the formation of C-C and C-N bonds, as well as the oxidative 

dehydrogenation (aromatization) of the intermediate dihydropyridines during the synthesis of 2,4,6-

triarylpyridines. In addition, the magnetite core of the MBCC nano-particles makes this catalyst easily 

recyclable by using a simple magnet. Other advantages of this MBCC-catalyzed synthesis of 

triarylpyridines are relatively short reaction times, simple workup procedure, very good to excellent yields 

of the products, and easy to handling the catalyst. Based on a long-term stability and no sensitivity to air or 

moisture as well as due to covalent binding between the magnetite core and the couperic complex shell, the 

nano-catalyst is recycled several times without appreciable loss in its activity.    

Keywords: Cu(II)-complex; 2,4,6-triarylpyridines; Multicomponent reaction; Heterogeneous nanocatalyst.  
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Abstract 

 Solubility of the amino acids in electrolyte solutions plays a major role in influencing their solvation 

thermodynamics which is further associated with their biochemical and biophysical deeds in human 

physiology [1].The understanding of the molecular-level mechanisms that govern the solubility, stability 

and activity of biocompounds in the presence of salts is therefore of utmost importance from a biological, 

pharmaceutical and medical point of view [2].The experimental measurements show that the presence of 

an electrolyte changes the solubility of an amino acid and usually increases it. This phenomenon is known 

as the salting-in effect. The reverse of this phenomenon in which the solubility of the amino acid decreases 

with an increase in the electrolyte concentration may also happen, and it is called the salting-out effect 

[3].In this work, the solubility of Glutamine in aqueous sodium chloride (NaCl) and sodium nitrate (NaNO3) 

solutions were determined at T=(298.2 and 308.2)K. For this aim, the experimental data of solubility were 

obtained by using an analytical ógravimetricô method. Then, the solubility data was used to determine the 

activity coefficient of Glutamine in the presence of the different concentration NaCl and NaNO3. Finally, 

the salting coefficients were calculated I according to setschenow equation. 
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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 (liquidï

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, the liquid extraction 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, (liquidïliquid) equilibrium (LLE) data were predicted for mixtures of (water + valeric acid 

+ organic solvent) at T= 298.15 K and P= 1019.0 hPa. Trans-decalin and cis-decalin were selected in this 

study may be considered also as suitable solvents for extraction of valeric acid from water, having low 

vapor pressure, capability to form two phases at reasonable temperatures and rapid phase separation (low 

density and high viscosity). The tie-line data were predicted using UNIFAC method. Prediction of LLE 

data could be an effective guideline for researchers to select proper solvent.  The distribution coefficients 

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

type.  
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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 efficient manner without the isolation of any 

intermediates. 

Acridine and its derivatives acridine and other heterocyclic systems are important and biological properties. 

As well as anti-cancer and anti-viral drug used due to its wide range of activities in the field of bio-

pharmaceutical and organic chemists to have attracted attention. In this study, an efficient method for the 

synthesis of acridine derivatives by a cyclocondensation of Dimedone, aromatic aldehydes and ammonium 

acetate in the presence of a new nano-catalyst in EtOH at 80 °C is described. The structure of these 

compounds were identified by elemental analysis FT-IR and melting point was approved. Various aspects 

of these reactions well be presented and discussed[1-3]. 
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Abstract 

Recently, catalysts with enzyme-like 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 limit their practical applications. While many kinds of peroxidase-like catalysts 

have been actively developed recently, improving their catalytic efficiency is significant too. Metal-oxide 

nano-catalysts have shown interesting redox properties and biological activities. In this work, we 

constructed a heterogeneous catalyst, MnFe2O4 by using a simple co-precipitation method. The structure 

and morphology of the synthesized MnFe2O4 nanoparticle were characterized by FT-IR, UVïvisible 

absorption spectra, X-ray diffraction (XRD) and transmission electron microscopy (TEM). Synthesized 

magnetic nanoparticle showed intrinsic peroxidase property. The peroxidase-like activity of MnFe2O4 

nanoparticle was investigated in citric acid buffer. The kinetic studies on the oxidation of the o-

phenylenediamine were carried out for which the absorbance of the reaction product 2,3-diaminophenazine 

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 o-phenylenediamine as well as the amount of MnFe2O4, while keeping the 

concentration of hydrogen peroxide constant at an optimum molarity. Thus the oxidation process is a second 

order reaction and MNPs exhibit MichaelisïMenten kinetics. 
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Abstract 

Glycolic acid (C2H4O3) is the smallest Ŭ-hydroxy acid (AHA). This 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 can be separated from natural sources, such as 

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

 

In this study, the experimental tie -line results and phase diagram were obtained for the (water + glycolic 

acid + isoamyl alcohol) ternary system at T= 298.15 K and P=101.3 kPa for the first time. The cloud-point 

titration method was used to determine solubility data. The studied ternary system exhibits type-1 behavior 

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

water) and (acid + solvent) are totally miscible. The tie -line data were determined by acidimetric titration, 

the Karl-Fisher technique, and refractive index measurements. Distribution coefficients and separation were 

determined over 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 

Othmer-Tobias equation. Values of the separation factor confirm the ability of this organic solvent for 

extraction of glycolic acid from aqueous solutions. 
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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 causes 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 methods, electrochemical 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 modification [3]. Polyester overhead projector transparent film was modified with a 

monolayer of 3-mercaptopropyltrimethoxysilane, silver film and suspension of graphite/graphene oxide, 

essentially to bring in the conductivity and catalytic activity towards detection 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 85.5 and 61.5 V (vs. Ag/AgCl) in 0.1 M phosphate buffer solution (pH = 3.0). 
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Abstract 

Coumarins are an important class of heterocyclic compounds that occur widely in pharmaceutical 

industry, because they exhibit a wide range of biological activities such as anti-bacterial, anti-HIV, anti-

Hepatitis C virus, anti-tumor and anti-cancer activities [1,2]. Biscoumarins, the bridge substituted dimers 

of coumarins were also used as anti-inflammatory, anticoagulant, antipyretic, antifungal, anticoagulant, 

antiseptics and anticoagulant agents and also as urease inhibitors [3,4]. Therefore, a variety of catalysts and 

reagents have been used to facilitate the preparation of these compounds. 

We report herein a simple, efficient and ecofriendly procedure for the synthesis of some biscoumarin 

derivatives via reaction of various aldehydes and 4-hydroxycoumarin in the presence of polymeric catalyst 

[1]. The procedure gave the products in excellent yields within very short reaction times under mild and 

green conditions. Also this catalyst can be reused for several times without appreciable loss of its catalytic 

activity ( Scheme 1). 

 
 

Scheme 1. synthesis of biscoumarin. 
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Abstract 

Coumarins play an important role in both natural and synthetic organic chemistry because of their 

potential applications in fragrance, pharmaceutical and agrochemical industries [1]. Coumarin derivatives 

especially biscoumarins have been widely used as anticoagulants, antibiotics, anti-fungal, anti-bacterial, 

anti-oxidant, antitumor drugs, HIV protease inhibitors as well as additives in food and cosmetics [2ï4]. The 

most direct procedure for preparation of bis-coumarins is condensation of an aldehyde with 4-

hydroxycoumarin in the presence of a variety of catalysts, for example molecular iodine, 1,8- 

diazabicyclo[5.4.0]undec-7-ene (DBU), MnCl2, POCl3 in dry dimethylformamide (DMF), Et2AlCl 3, SO3H-

functionalized ionic liquids, [bmim][BF4] [5]. However, each of the methods has its own disadvantages, 

such as long reaction time, harsh reaction conditions, the use of large excess of reagents, low yield and the 

use of toxic, corrosive, expensive, or non-reusable catalysts. In this work, an efficient basic catalyst is 

developed for the one-pot synthesis of biscoumarins under mild conditions. A series of biscoumarins with 

different substitute groups could be synthesized with good to excellent isolated yields in this catalytic 

system ( Scheme 1). 

 
Scheme 1. synthesis of biscoumarin. 
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Abstract 

The intra- or intermolecular proton transfer reaction is considered to be one of the most fundamental and 

important processes in chemistry and biology such as the acid-base neutralization and enzymatic reactions 

[1]. In general, the ESIPT process requires a preformed intramolecular hydrogen bond (H-bond) between 

proton donor (-OH, -NH) and proton acceptor (-C =O, - N =) groups in close proximity to each other in a 

molecule [2]In this study, intramolecular proton transfer (IPT) in the ground (GSIPT) and excited (ESIPT) 

states of 2,5-bis(2-benzoxazolyl)hydroquinone (BBIHQ) molecule were investigated using DFT methods 

(PBE1PBE and M062X) in conjunction with the 6-311++G(2d,2p) basis set. Structural parameters, 

adsorption and emission bands, vertical excitation and emission energies, oscillator strength, fluorescence 

rate constant and atomic charges were calculated. The potential energy surfaces of S0 and S1 states were 

constructed by keeping the OïH distance fixed at a series of values. The ground state intra molecular proton 

transfer in the studied species is not possible because of the high energy barriers joined with the high 

instability of the Enol-keto and keto-keto forms with respect to the Enol- Enol one. The results show that 

the fluorecenc emission is accompanied by a considerable stock shift. Nevertheless, photoexcitation from 

S0 to S1 state stimulate the operation of the ESIPT process. Also the frontier molecular orbitals (MOs) 

supports the ESIPT reaction in molecule BBIHQ. 
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Abstract 

Azo compound are very important molecules and have attracted 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 as laser, liquid 

crystalline displays, electro-optical devices and ink-jet printers [1]. 4-Thiazolidinones are an important 

group of heterocycles found in numerous natural products and pharmaceuticals. Thiozolidinones possess 

various biological activities such as antitumor, 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 pot. They are very attractive due to their ease of setup. In traditional single-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, reagents, adsorbents, and energy is extensively decreased [2-3]. 
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Abstract 

Nanoparticles (NPs) have recently emerged as viable and appealing materials due to their high surface area 

properties. NPs-supported catalysts properly mimic their homogeneous counterparts 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 surface-bound active catalytic sites. Magnetic 

nanoparticles (MNPs) 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, or membrane separation steps. In this background, we explain 

here the preparation of a new nanomagnetite-bound FeIII (SALEN) complex, which is expected to act as an 

efficient heterogeneous catalyst in many organic syntheses. Catalytic utility of this heterogeneous nano-

composite was successfully tested for the synthesis of bis(4-hydroxycoumarin-3-yl) arylmethanes via the 

reaction between 4-hydroxycoumarin and a variety of aromatic  aldehydes. The magnetic nanocatalyst 

(MNPs) can be readily recovered by applying an external magnet and reused several times without 

considerable loss of activity. Evaluation of this nano-composite in heterogeneous catalysis of other 

synthetic reactions is underway in our laboratory and their results will be reported in due course. 

 

Keywords: Nanocatalyst; FeIII(SALEN) complex; 4-Hydroxycoumarin; Biscoumarins 

References  

[1] c) J. C. Jung, O. S. Park, Molecules 14 (2009) 4790. 

[2] F. Xue, Y. Dong, P. Hu, Y. Deng and Y. Wei, J, RSC Adv.(2015) 3. 

[3] K. A. Nolan, H. Zhao, P. F. Faulder, A. D. Frenkel, J. D. Timson, D. Siegel, D. Ross, T. R. Burke Jr, I. J. 

Stratford, A. R. Bryce, J. Med. Chem. 5 (2007) 6316. 

[4] Q. Du, W. Zhang, H. Ma, J. Zheng, B. Zhou, Y. Li, J. Tetrahed ron. 68 (2012) 3577.  

 

mailto:radmm@guilan.ac.ir


70 

 

Synthesis, Characterization, and Catalytic Application of Magnetite-ethylene ammonium 

Tungesto phosphate Nano-particles in a Solvent-free Synthesis of 2-aminochromenes 

KuroshRad-Moghadam* and Maryam Shakouri  

Department of Chemistry, University of Guilan, Rasht P.O. Box 41335-1914, Iran 

 Corresponding author E-mail: radmm@guilan.ac.ir 

 

Owing to their interesting physicochemical properties, heteropolyacids (HPA) hold a unique place among 

a variety of solid acids.They are remarkably stronger than many traditional mineral acids,so canactivate the 

acid-demandin 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 in most commonly used solvents often makes their recovery difficult. An ideal solution to this 

issue is to immobilize HPAs on to high surface area of nano-supports and run the reactions under a rather 

heterogeneous catalysis manner. In this context, heterogeneous application 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 assure that the catalyst is not leached from the surface of supports.Here we will describe, for the first 

time, the preparation of magnetite-ionic-bound ethylene ammonium tungesto phosphate nano-particles, 

[(Fe3O4)-CH2CH2NH3][H 2PW12O40]. The nano-composite was prepared by an acid-base reaction between 

the heteropolyacid Keggin and nano-particles of an amino-functionalized magnetite. In the resulting salt 

the conjugate dihydrogen-base of Keggin is bound inter alia by ionic forces to the ammonium groups 

anchored on surface of the nano-magnetite support.The catalytic activity of [(Fe3O4)-

CH2CH2NH3][H 2PW12O40] was successfully tested in the three-component synthesis of 2-aminochromenes 

via a three-component reaction of  benzaldehydes, malononitrile, and dimedone.Various solvents and 

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

Sulfonyl chlorides are versatile building blocks for the synthesis of sulfonic acid derivatives and are 

important synthetic intermediates for the 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 is the coupling of sulfonyl 

chlorides and amines. Heteroaromatic thiols may be oxidized to the sulfonyl chloride at low temperature   

(8 ↔ C) by using aqueous sodium hypochlorite. The reaction is rapid, avoids the use of chlorine gas. 

The approach features safe operation, environmental friendliness, convenient 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 range of biological activities such 

as anticancer, anti-inflammatory, 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. Acetazolamide usually sold under the trade name Diamox in some countries, is a carbonic 

anhydrase inhibitor that is used for the medical treatment of glaucoma, epileptic seizure, idiopathic 

intracranial hypertension, altitude sickness, cystinuria, periodic paralysis, central sleep apnea, and dural 

ectasia.  It is anticipated other derivatives of this drug have similar attributes. So we synthesis some of other 

derivatives of this drug, from the change of amine group. 
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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. Moreover, the importance of this acid is quickly increasing 

in many other fields. Phosphoric acid can 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 tie-line data for the ternary system of water + phosphoric acid + organic solvent (propyl 

acetate) were determined and correlated at 308.15 K and atmospheric pressure. The solubility data were 

determined by cloud-point titration method. The tie line data were determined using acid-base titration and 

refractive index measurements. The material balance and cloud point procedure was used to check the 

experimental tie-line values. 

Since two liquid pairs are totally miscible (water + acid) and (acid + ester) and one liquid pair is partially 

miscible, a type-1 LLE phase diagram was obtained for this ternary system. The experimental tie-line data 

were fitted using the UNIQUAC and NRTL thermodynamic models. The reliability or quality of the 

experimental data was determined through the Othmer-Tobias plot. Experimental distribution coefficients 

and separation factors were evaluated over the immiscibility area. The experimental results show the ability 

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

 

Keywords: Extraction; Tie-line data; Liquid-Liquid equilibrium (LLE); Organic solvent; Phosphoric 
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Abstract 

The potential applications of metal oxide semiconductors to environmental remediation have attracted 

extensive attention because of their outstanding physical and chemical properties. Among the reported 

photocatalysts, titanium dioxide (TiO2) has been widely studied as a photocatalyst due to its remarkable 

features including low cost, chemical stability, non-toxicity, favorable optoelectronic properties, strong 

oxidizing abilities for the decomposition of organic pollutants and high photocatalytic activity [1-3]. 

In this research, titania, single-doped and strontium-silver co-doped titania nanocomposite were 

synthesized via sol gel method. The prepared samples were characterized using x-ray diffraction (XRD), 

scanning electron microscopy (SEM) and fourier transform infrared spectroscopy (FTIR). The 

photocatalytic activity of the undoped TiO2, mono-doped and Sr-Ag-TiO2 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 extent of degradation was 

investigated. The results showed that the Sr2+/Ag+ co-doping is more beneýcial than single doping of TiO2 

and the synergistic effect of Sr2+ and Ag+ is responsible for improving the photoactivity. The enhanced 

photocatalytic activity of the Sr-Ag-TiO2 may be related to the narrowing of the band gap, increase in the 

charge separation efýciency, particle size reduction and increase of the surface area. 

Keyword: Sr-Ag co-doped TiO2, Photocatalytic activity, Sol-gel. 
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      Abstract:  

      A mild, simple and efficient procedure for the preparation of 3,4-dihydropyrimidin-2(1H)-ones and -

thiones (DHPMs) is described using (D-S) as a new, efficient and reusable organo catalyst under 

solvent-free conditions. The structures of the products were characterized by IR and 1H NMR 

spectroscopy and comparison with the authentic samples. Mild reaction conditions, easy work-up 

procedure, high to excellent yields of the products, short reaction times and reusability of the catalyst 

are some advantages of this work. 

 

     Keywords: Organo catalyst, Biginelli reaction, Aldehydes, Solvent-free conditions. 
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Abstract 

Photocatalytic degradation of organic pollutants by using semiconductor photocatalysts is of growing 

interests for water purification.1  Because of their low cost, high stability and easy availability. Cuprous 

oxide (Cu2O) with a direct band gap of 2.17 eV could be activated by visible light.2  But one the main 

problem to use Cu2O for photocatalytic degradation is recycling it from the reaction mixture at the end of 

reaction. Then magnetic nanoparticles are attractive candidates for supporting, semiconductors, that can 

easily separate by an external magnet. On the other hand porous material such as MCM-41 has large surface 

area and can absorb large amount of pollutant. 

 In this study, NiFe2O4@ Al-MCM-41 magnetic nanocamposite with core-shell structure was synthesis. 

Cu2O nanoparticles were located on the magnetic nanocomposite by ascorbic acid as reducing agent. The 

photocatalytic activity of  NiFe2O4@Al-MCM-41/Cu2O  was  investigated in MB dye degradation as a 

model of pollutant. The new nanocomposite was characterized by diffuse reflectance spectroscopy (DRS), 

X-ray diffraction (XRD), Fourier transform infrared spectroscopy (FTIR), Brunauer-Emmett-Teller (BET), 

nitrogen adsorptionïdesorption measurements and transmission electron microscopy (TEM). The results 

indicated the presence of Cu2O nanoparticles in core-shell. The nanocomposite enhanced the removal of 

MB dye in the absence of H2O2. 
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Abstract 

Porous metal-organic 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 drug delivery. 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 components via inclusion and 

surface chemistry in individual MOF crystals, together with the mature synthesis method in nano-scale, has 

facilitated multi-target medicine applications in both diagnosis and therapy. [1]. For MOF materials of 

biological applications, both the metals and the ligands should be biologically friendly. Estimated by their 

oral median lethal dose 50 (LD50), some metals such as Ca, Mg, Zn, Fe, Ti, and Zr whose toxicity range 

from few ɛg/kg up to more than 1 g/kg (Ca)2e are considered to be biologically acceptable. On the other 

hand, chemists have paid increasingly attention to biomolecules as links of biologically active MOFs for 

biological applications [2]. 

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 yields of MOF. 
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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 surface-modification element in 

electrochemical biosensors [1]. DNA electrochemical sensors 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 biosensors is the determination and studying important bases present 

in DNA, such as guanine and adenine. 

The grapheneïoxide (GO) was prepared via exfoliation of graphiteïoxide. GO with extremely large 

surface area and sorption capacity is highly regarded as an effective sorbent in analytical chemistry. 

Magnetic nanoparticles (Fe3O4) have been widely researched in recent years due to their unique features in 

terms of high surface area, biocompatibility, low toxicity, easy preparation, and high adsorption ability [2]. 

Recently, the electropolymerization of amino acids on electrodes, in particular poly L-cysteine (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 overpotential of the analytes in the redox 

process and exhibits good stability. The electropolymerization of L-cysteine was done by cyclic 

voltammetry over the potential range of 0.4-1.4 V at 100 mV sï1 for 10 scans. 

In this work, DNA/PCys/GOïFe3O4 modified carbon paste electrode was designed for detection of 

adenine and Guanine. All the measurements were done in CBSïPBS buffer solution 0.1 M (pH 6.5) and 

the oxidation peak was observed at 0.7 and 1.1 V (vs. Ag/AgCl) respectively for guanine and adenine. The 

oxidation peak currents at GOïFe3O4/CPE, PCys/GOïFe3O4/CPE and DNA/PCys/GOïFe3O4/CPE were 

obtained (15, 5), (40, 10) and (80, 35) ɛA respectively for guanine and adenine. 
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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 anti-inflammatory, anti-tumor and anti-oxidant. 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 analytical methods, electrochemical methods are characterized 

by simplicity, high sensitivity, good stability and low-cost instrumentation [1]. Due to high effective surface 

area, high electrical conductivity and good chemical stability of Carbon nanotubes (CNTs), CNTs-based 

electrodes have been used for the electrochemical study of a large number of different compounds [2]. 

Currently, self-assembled monolayers formed from heterocyclic thiols are of special interest. Despite the 

absence of a long methylene chain, 2-mercaptobenzothiazole, a heteroaromatic thiol with fused thiazole 

ring but no long alkyl chain, can form well-ordered and stable monolayer [2]. 

In this paper, the electrochemical behavior of rutin on a poly solfusalicylic acid/carbon nanotubes/2-

mercaptobenzothiazole self-assembled 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 buffer solution (pH = 4.5). Under optimized 

conditions, the anodic peak current was linear to the rutin concentration in the range of 0.9 ×10ï6ï 6.0 ×10ï

5 M. The detection limit of 5.0 ×10ï9 M was obtained. 
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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. Evonik P-25, which is 

a mixture of anataseïrutile crystalline structures, is the commercial TiO2 powder 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 e-/h+ recombination since photo-produced electrons in the anatase phase can 

be transferred to lower energy rutile electron-trapping sites . In this work we modify P25 via two different 

approaches. In the first method we add P25 into a solution of tungstophosphoric acid (TPA) and then we 

investigate its activity of the resulted composite. The composites with different ratio of TPA/TiO2 are 

prepared and they are heated at elevated temperature of 200 or 500 ºC for certain times. The prepared 

materials are characterized with standard structural 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 to nano-particles, nano-rods 

and nano-tubes. 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.   
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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 disrupting. As 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 discharging into 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 an autotrophic 

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 the current 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. The optimum conditions for organic 

compound removal were found at 120 min, pH 3 and algae dose of 300 mg. At this condition, 95% removal 

was obtained. 
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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 benzothiazole skeletons are 

of paramount interest because of their antitumor, anticancer, and antibacterial activities. Many methods are 

available for the preparation of 2-substituted benzothiazoles, but the most popular approaches generally 

involve condensationïdehydration of 2-aminothiophenol with carboxylic acids, or condensation with 

aldehydes under oxidative conditions. The scope of heterogeneous catalytic organic transformations is 

rapidly growing due to their well-documented advantages over homogeneous catalytic systems. 

Montmorillonite KSF has been used as catalysts in organic reactions and has represented several advantages 

over traditional acids. Such as the strong acidity, non-corrosive properties, mild reaction conditions, 

cheapness, high yields and selectivity, and the facility of setting and working-up.  

In continuation to our previous studies in the synthesis of heterocyclic compounds and efficient using of 

KSF and KSF@Zn2+ in organic synthesis [1-3] here we report microwave assisted synthesis of 

benzothiazoles from the reaction of different aldehydes and 2-aminothiophenol in the presence of KSF@Ni 

as heterogeneous catalyst. 
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Abstract 

Benzylidene barbituric acids are useful as potential organic oxidizers, for the preparation of 

oxadeazaflavines, and for the asymmetrical synthesis of disulfides [1,2]. Ionic liquids (ILs) have become 

powerful alternatives to conventional molecular organic solvents and catalysts, due to their particular 

properties, such as undetectable vapor pressure, ability to dissolve many organic and inorganic substances, 

recyclability and tunable character to specific tasks [3]. During recent years, the role of the ionic liquids 

(ILs) transferred to non-solvent applications such as catalysts.From them, Bronsted acidic ionic liquids 

(BAILs) have attracted special attention as efficient catalysts for the synthesis of valuable chemicals.The 

current review deals with the applications of BAILs as clean and versatile replacements for the traditional 

homogeneous acid catalysts such as H2SO4, HCl and H3PO4[4]. 

In this work, we have used a homogeneous brønseted ionic liquid based on imidazole as the catalyst 

for the efficient synthesis of benzylidene barbituric acid derivatives with good to excellent yields during 

short reaction times. 

In this work, we have used a homogeneous Brønseted ionic liquid based on imidazole as the catalyst for 

the efficient synthesis of benzylidene barbituric acid derivatives with good to excellent yields during short 

reaction times. 

 

Scheme 1. Preparation 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 century, development 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 (MCRôs) in aqueous medium with a suitable catalyst, without use 

of any harsh reaction conditions and harmful organic solvents. Ionic 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 of recyclability and non-flammability [1]. 

2,2ǋ-Arylmethylene bis(3-hydroxy-5,5-dimethyl-2-cyclohexene-1-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 precursors in the synthesis of xanthenes that display 

biological and therapeutic role such as antioxidants, antibacterial and antiviral activities [3]. In this study, 

An efficient and environmentally benign procedure for the synthesis of 2,2ǋ-arylmethylene bis(3-hydroxy-

5,5-dimethyl-2-cyclohexene-1-one) derivatives in the presence of an acidic ionic liquid based on DABCO 

as catalyst in aqueous media is introduced. Short reaction times, easy work-up and high yields of the 

products are significant advantages of this method ( Scheme 1). 

 
 

Scheme 1. synthesis of 2,2ô-(arylmethylene)bis(5,5-dimethylcyclohexane-1,3-dione) 

 

Keywords: Knoevenagel condensation, 2,2ǋ-Arylmethylene bis(3-hydroxy-5,5-dimethyl-2-cyclohexene-1-

one), Ionic liquid, DABCO. 
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Abstract 

Cobaloxime is a coordination compound containing a CoIII  center with octahedral coordinationIt has been 

considered as a model compound of vitamin B12 for studying the properties and mechanism of action of the 

vitamin.Vitamin B12, 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 of Cobalt atom in Vitamin B12 could be reproduced by a lot simpler complexes, compounds 

of bis(dimethylglyoximato) cobalt (III) that were commonly called cobaloximes [2]. Cobaloxime is an 

organic radical carrier. This behavior made these complexes useful agents for preparation of the lactone. 

Lactones are formed by intramolecular esterification of the corresponding hydroxycarboxylic acids, which 

takes place spontaneously when the ring that is formed is five- or six-membered. Lactones with three- or 

four-membered rings (Ŭ-lactones and ɓ-lactones) are very reactive, making their isolation difficult. Special 

methods are normally required for the laboratory synthesis of small-ring lactones as well as those that 

contain rings larger than six-membered. Many methods in ester synthesis can also be applied to that of 

lactones [3]. 

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

bromoetherification of olefin 1-methoxy-4-propenyl benzene, then cyclization reaction in the presence of 

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 position of chlorine atoms 

relative to the hydroxyl group [1]. Examples of chlorophenols derivatives are 4-chlorophenol. 4-

Chlorophenols are used extensively in the manufacture of fungicides, herbicides, insecticides, 

pharmaceuticals, preservatives, glue, paint, fibers, leather and as intermediates in chemical synthesis [2]. 

The maximum permissible limit of 4-chlorophenpl in potable water is 0.50 (mg. L-1) [3]. Therefore, 

removing them from the recycled water is very crucial. However, the adsorption method was considered to 

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 the effective removal of organic contaminations (especially hard - 

biodegradable pollutants) from aquatic environment. The application of activated carbon and many nano-

sized adsorbents has been limited by some problems such as filtration, centrifugation and causing turbidity 

in effluent. A useful approach is the magnetization of adsorbents using magnetic nanoparticles (MNPs) 

and/or metal oxides. The prerequisite for magnetic separation is the synthesizing or combining them with 

nanoparticles (metal oxides). These nanoparticles that are mainly in the form of (Fe3O4) 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, decreased toxicity, and excellent 

recyclability of the adsorbent. 

In this study, AC/Fe3O4 synthesized was used as a sorbent to remove 4-chlorophenol from aqueous 

solutions. 4-chlorophenol removal by AC/Fe3O4 was investigated using a batch system and kinetic and 

thermodynamic parameters of the adsorption process were calculated. Thermodynamic tests indicate that 

4-chlorophenol sorption onto Activated carbon/Fe3O4 slight increase with increasing temperature, 

indicating the spontaneous and endothermic nature of sorption process (ЎὌЈ=2.286 KJ.mol-1; ЎὛЈ=12.2 J.K-

1mol-1;ЎὋЈ=-1.34 KJ.mol-1). It was found that the experimental value of qe (48.11mg/g) is closer to the 

calculated values (48.3 mg/g) for second order kinetics than those of first order kinetics which implies that  

the pseudo second-order model is the most suitable for describing the 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 efficient 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 benzothiophenes and 

dibenzothiophenes [v,vi].To date, some non-HDS methods based on absorption was explored .Ionic liquids 

(ILs) can act as the ideal extractive solvents for the selective extraction of sulfur compounds from fuel oil 

and have been studied for petroleum-derived applications [vii]. 

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 specific task[viii].In this work, the 

interaction between 1-ethyl-3-methyltetrazolium tetrafluoroborate [EMTT]BF4 and aromatic sulfur 

compounds (thiophene, benzothiophene and dibenzothiophene) are studied by means of  Density functional 

theory at the M06ï2X/6-311++G(d,p). 
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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 years. In recent 

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, antituberculosis and antifungal properties. Their anti-oxidant properties make them 

even more valuable compounds [1,2]. Thereôs an efficient reaction for the synthesis of DTCs at ice bath 

under catalyst free conditions, starting from available amines, CS2 and alkyl 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 to achieve thiazlactone skeletonôs due to that the 

development of facile and environmental friendly synthetic methods for thiazlactones constitutes an active 

area of investigation. 
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Abstract:  

In this work study of host- guest inclusion complex formation of ɓ-cyclodextrin with tramadol was 

performed experimentally. Interaction of tramadol with ɓ-cyclodextrin in aqueous solutions was 

investigated by Fourier Transform infrared (FTIR) and Ultraviolet-visible (UV-Vis) spectroscopies at 

temperature room. The stoichiometric composition, stability constant, and thermodynamic parameters of 

"ɓ-cyclodextrin/tramadol" supramolecular stractures formation were calculated from spectroscopic data. It 

was proved that 2:1 inclusion complex is mainly formed in aqueous solutions. The calculation of formation 

constant for the complex of ɓ-cyclodextrin with tramadol was performed by Benesi-Hilderbrand equation 

at 25C. The results obtained indicated that the tramadol/ɓ-Cyclodextrin inclusion complex was the most 

reactive than its free form. 

Keywords: Tramadol drug, ɓ-cyclodextrin, Spectroscopy, 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 pulsars can 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 gamma-ray pulse profiles (PPs) 

of young and millisecond pulsars. Using multifractal detrended fluctuation analysis (MF-DFA) [3] we 

investigate  the persistency (anti-persistency) and stationary (non-stationary) properties of PPs. Our results 

show that the majority of gamma ray PPs are non-stationary while in radio PPs sample there are the same 

number of stationary and non-stationary PPs approximately. On the other hand, by comparing gamma and 

radio PP of each pulsar, we conclude that there is a wide difference in the Hurst exponent of these two kind 

of PPs. This differences can be originated from difference in altitude of radiation regions or even difference 

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

PET image reconstruction usually involves the generation of three-dimensional images of a radiotracerôs 

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 

seeks to solve. The acquired PET data are usually projections or a list mode file. List-mode data and 

projection data can be regarded as a single vector m, holding the number of counts detected by each of the 

PET detector pairs, commonly referred to as óólines of responseôô (LORs). In the particular case of 3D PET, 

the oblique projections ( 0Xq ) are redundant and are not required to reconstruct the activity distribution. 

However, using these oblique projections has the potential to effectively increase 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. Direct projections 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 exact approach is FAVOR algorithm [1]. Another well-known 

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 algorithm, including 

single-slice rebinning [2], multislice rebinning [3], FORE, FOREX, FOREPROJ algorithms [4]. The most 

recent approach is iterative FOREPROJ. 
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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 and ignition are separate processes. FI is achieved by fast (~10-50ps) injection of 

energy (~10-100kJ) in to small (<ɟR>S=0.5-0.6gcm-2) portion of compressed DT to heat it up to 

T=10keV[1]. By discovery of chirped pulse amplification (CPA) lasers used in FI new research areas in 

relativistic electron and ion beams appeared. Ion relative to electron beams represents focused heavy ion 

beam with straight trajectory, excellent coupling efficiency. 

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

at spherical and cone-guided 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 opposite charge, a 400 pulse of heavy ions can be focused on a spot 

of 50µm in radius within 200ps, but the range of this beam is 5-10gcm-2. So, it should be used in a cylindrical 

target instead of spherical[1] which is necessitate to deposit uniformly beam energy in narrow 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, Piriz et al [3] have suggested multi-layer shell with 

different density enclose the fuel. Later, Basko et al [4] have suggested to minimizing the impact of 

Rayleigh-Taylor instability near the absorberïpusher interface by equal density of pusher and absorber. 

Indeed, they assume a cylindrical lead shell was filled with DT fuel. The target energy gain of G=90-180 

was numerically obtained. Hence, heavy ion FI opens a possibility to seriously consider reactor-size 

cylindrical target which can achieved to this goal by relax symmetry requirements. 
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Abstract 

In this paper, fluorine doped vanadium oxide(V2O5) thin films, with different percentage of fluorine (F), is 

deposited on glass substrates using spray pyrolysis technique. The substrate temperature was kept constant 

at about 450 ęC and the effects of F dopant on electrical and optical properties of the film were investigated. 

The obtained polycrystalline structures of the films were characterized by X-ray diffraction (XRD) 

technique. The UV-visible spectroscopy and Hall Effect method are also used to investigate optical and 

electrical behavior of the films. The XRD results revealed that the prepared V2O5:F films are polycrystalline 

in nature with a dominant phase of ɓ-V2O5 and with the(200) orientation 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 optical transparency. The resistivity of the doped films 

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

vanishes, which is known as the phenomenon of electromagnetically induced transparency (EIT) [1]. The 

EIT phenomenon has a key role in nonlinear optics [2]. Interestingly, when the traveling wave of EIT is 

replaced by a standing wave, an atomic grating is formed which is known as electromagnetically induced 

grating (EIG) [3]. The amplitude of a resonant probe field, incident on EIG, changes in a period which is 

due to the spatial modulation induced by the standing wave. As a result, the probe field can be diffracted 

into the high-order directions. 

In this work, we consider a four-level double-V-type quantum system interacting coherently with a weak 

linearly polarized probe beam and two strong circular polarized control beam near a plasmonic 

nanostructure. In the quantum system under study the upper V-type transition is influenced by the 

interaction with the probe beam and surface plasmons, whereas the lower V-type transition interacts with 

the control beams and free-space vacuum. As a plasmonic nanostructure we consider a two-dimensional 

array of metal-coated 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 density matrix equations, we show that the medium acts as 

EIG in the presence of a standing-wave 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 nanostructure 

as well as on the free-space 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 fields; four-level atomic system. 
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Abstract 

The effect of grain size, gas concentration and operating temperature on the electrical conductivity and 

gas sensitivity of metal oxide (ZnO and SnO2) gas sensor were studied by theoretical model. The model is 

based on the combination of the neck and grain boundary resistance controlled model. The result indicated 

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 boundary sensitivity 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 temperature is less significant. The 

grain boundary resistance decreases significantly when temperature increases. 
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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 optical properties of 

nikel-doped ZnO thin films as function of concentrations have been investigated by X-ray diffraction 

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

films have a polycrystalline nature and hexagonal Wurtzite 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 related to the both increase 

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 0.2ï

0.4 mol% are single phase with c-axis 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 increases. Opticaltransmission 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 crystallinity with amorphousnature, whereas pH values of 6 and 8 show good crystalline 

nature. 
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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 energy density, of the simulated particles, 

Nosé modified the Newtonian dynamics. He reproduced both the canonical and the isothermal-isobaric 

probability densities in the phase space of an N-body system. To do so, He scaled time and distance through 

Lagrangian equations. 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 Nosé-Hoover thermostat. He introduced 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 this work, we utilise a pair of Nosé-Hoover 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 of the cube. We investigate 

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

Black hole thermodynamics 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 discussing this 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 theories. 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 examples in the 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 horizon geometry AdS2_ SD-2[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 transform of the result with respect to some 

parameters.  

In this paper we would like to show that in the context of N = 4 supergravity and for dyonicdilaton black 

holes, the entropy function formalism works. We apply this method to find the higher derivative correction 

to entropy coming from a Gauss-Bonnet term adding to usual supergravity action. 
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Abstract 

In this work, we try to study the Harmonic Oscillator potential in the hyperbolic space 
2

2H with the signature 

(2, 2)[1]. It is seen that by choosing some special coordinates [2], the classical 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 from the Hamilton-

Jacobi equation are our other aim to work.  
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Abstract 

      Background: cancer is an essential cause of mortality in the new world. There are different 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 illness cure 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 

beta-emitting radionuclides to deliver a dose of radiation to tumor cells. 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 simulations 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 that I-131 and Y-90 are distributed uniformly throughout 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 the energy can 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 is a maximum 

value of curability that occurs at a diameter of approximately 3.5 mm for I-131. For Y-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 tumor size for tumor 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, will differs different Radiopharmaceutical. Thus the use of several radionuclides concurrently 

would be more effective than reliance on single radionuclide.   
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Abstract 

Minkowski space-time is a flat space-time with three spatial and one time coordinates (-t + x + y + z), 

that actually represents Einstein's Special Relativity. This coordinates creates a non-inertial frame. We 

choose this frame and consider a two-particle system 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: Entanglement and Mutual 

Information. In this system, the entanglement depends on applied magnetic fields on each particle, and 

interaction between particles.  Itôs investigated that the entanglement between these particles varies as time 

passes [1]. By Mutual information it can 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 two-particle system [2]. Now if we put some mass in our flat space-time, 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 spins. Finally by this procedure, the amount of 

shared information between cosmological particles can be determined. 
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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 single-walled 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 single-walled carbon nanotubes is set to be the spacing between two atomic 

layers of the tube. The electrical properties of the switch are calculated by real-space nonequilibrium 

Greenôs function formalism combined with density functional theory approach[1]. In this work, (5,5) and 

(10,10) armchair carbon nanotubes are considered. The local density approximation is used for the 

exchange-correlation potential and the atomic wave function is expanded by the single zeta polarized basis 

sets. The transmission coefficient of the switch changes significantly by the variation of the tubes 

overlapping length because the coupling between the ˊ electronic states of the two tubes is changed. We 

compare the current-voltage characteristics of the system in two different situations. The results show high 

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 high on\off current ratio. 
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ABSTRACT 

The suitable fuel for which we may achieve a thermonuclear reaction is a mixture of D-T. 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 the D-T reaction, do not release 

neutrons. The 11B(P,Ŭ)2Ŭ fusion reaction is considered to be the cleanest way for exploiting nuclear energy. 

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 achieve an energy gain higher than one. Since 

the development of high-intensity lasers, many schemes to accelerate high-energy and directed ion beams 

have been studied. Several studies already exist concerning the use of laser-generated proton beams to 

produce 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 at sufficient energy close to the resonances of the reaction cross-section, 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 optimize the laser intensity as proposed by Belyaev et al. (2005) 

using a high-intensitylaser (>1018 W.cm-2) focused on thick boron and hydrogen (BCH2) compound 

targets[1]. Secondly, it is also possible to optimize the target structure as proposed by Picciotto et al. (2014) 

using well-defined layer of boron dopants in hydrogen-enriched silicon targets[2].Baccou et al. proposed 

scheme is based on laser-produced proton interaction with a thick boron target instead of direct photon 

interaction and used of two targets[3]. Their 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 cross-section and as a result high energy gain. These energetic protons can be produced from 

different methods such as fast ignition. 
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Abstract 

     In this paper, in order to obtain optimal pulse Otto seconds, the time-dependent Schrödinger equation 

for helium atom solve one-dimensional and then we get the Fourier transform of the acceleration of bipolar 

plates for a laser with the initial parameters, which for: I1 = 1 * 1014 (w / cm2)) and I2 = 1.2 * 1014 and 

I3 = 1.5 * 1014 and ɚ1 = 800nm and ɚ2 = 2000nm and ɚ3 = 2200nm and ű1 = ˊ and ű2 = 0 and ű3 = ˊ / 2 

) is a range of high-order harmonics is plotted. choose a color laser field and then the next step by adding a 

linear chirp w0 (t (i)) 2ɓ - for stair, initially the main square, the main square and the square after the first 

control, and in the end At the same time the main square, controlling the first and second 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 pulse of 79 attosecond laser chirp three colors to produce. 
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Abstract 

String theory is a theory of quantum gravity that attemps to provide a complete, unified, and consistent 

description of the fundamental structure of our universe. This theory enjoys a duality, called T-duality 

thatrelates physical properties corresponding to big space-time radius with quantities corresponding to 

smallradius. 

Recently it has been speculated that the S-matrix elements satisfy the Ward identity associated with the 

T-duality. This indicates that a group of S-matrix elements is invariant under the linear T-duality 

transformations on the external states. If one evaluates one component of such T-dual multiplet, then all 

other components may be found by the simple use of the linear T-duality. The assumption that fields must 

be independent of the Killing coordinate, however, may causes, in some cases the T-dual multiplet not to 

be gauge invariant. In those cases, the S-matrix elements contain more than one T-dual multiplet which are 

intertwined by the gauge symmetry. 

In this paper, we apply the T-dual Ward identity on the S-matrix element of one RR (p-3)-form and two 

NSNS states on the world volume of a DP-brane to find its corresponding T-dual multiplet. In the case that 

the RR potential has two transverse indices, the T-dual multiplet is gauge invariant. However, in the case 

that it has one transverse index the multiplet, is not gauge invariant. We find a new T-dual 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 order ‌ which are consistent with the existing couplings in the 

literature. 
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Abstract 

     In the standard theory of quantum mechanics, knowledge of the initial wave function only permitted the 

possible phrases about the next results of test and didnôt have a deterministic view on the quantum 

phenomena and often the reviews were about the ensemble of particles. In Bohemian quantum mechanics 

(quantum mechanics in motion), kinematics and dynamics of particles by rewriting the Schrºdingerôs 

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. Actually the aim 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 moments. 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 to the Copenhagenôs claim. Because of the Copenhagen believed that under 

any situation, it is not possible that a theory with deterministic point of view, determines path of quantum 

particles. 
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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 repeated many times. A FODO lattice is 

composed of two focusing (F) and one defocusing (D) quadrupole with a drift space (O) in between. Dipole 

and quadrupole magnets deflect different particle energies by differing amounts, a property called 

chromaticity by analogy with 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. Often, a circular 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 units 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 simulate both 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 Geant4-BDSIM code. Furthermore, we evaluated 

the results and output beam profile by different criteria such as dispersion, betatron functions, emittance, 

phase space changes and the interaction region. 
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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 polarization. By calculating the modulus squared of 

Fourier transformation of the induced dipole acceleration, we succeed to depict the spectrum of high 

harmonics for one-color, two-color and three-color laser field. We to prove three color laser field is better 

than two-color and one-color laser field because the pondermative energy is proportionalto2lI ,which 

implies that the harmonic cutoff can be extended using longer wavelength of the driving laser field However 

only using one-color  longer wavelength 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. By superposing several harmonics 

near the cutoff region, in the three-color 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 hyperbolic , Sine squared ) and whit the use of the best one (sin squared)we succeeded to generate 

an isolate (79) attosecond pulse. 
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Abstract 

In this work, we study the dynamics of entanglement in the extended cluster spin 1/2 XX Heisenberg 

chain model with three-spin 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 environment. The two-spin Heisenberg and the three-spin interactions are responsible for coupling 

between system and the environment. Using the Jordan-Wigner transformation, energy spectrum of the 

system is calculated exactly. By focusing on the nearest neighbor pair spins of the environment, we have 

investigated the dynamics of entanglement behavior in the environment. 
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Abstract 

In this article we simulated the rate equations of InGaAs-GaAs quantum dot laser based on numerical 

methods using forth order Runge-Kutta method and we simulated the variations of photons population vs. 

time, gain vs. current, output power vs. current and the small signal modulation, for two ground state and 

excited state levels for different non-homogeneous broadening factors, and we discussed the effect of non-

homogeneous broadening factor on quantum dot laser characteristics. The effect of non-homogeneous 

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 output 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 
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Abstract 

Entanglement, as non-local quantum coherence of a composite system, describes quantum correlations 

between two or more quantum 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]. Nowadays, entanglement 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 and then 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 drawback is a valuable 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 how two-qubit entanglement 

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 qubit-cavity interaction the initial entanglement 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 cavity-QED scenarios and 

are straightforwardly extendable to many qubits for scalability. 
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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 

quantum magnets, the energy spectrum is necessary. Here, we consider the 1D spin-1/2 frustrated model 

and try to find energy spectrum using the analytical fermionization approach. First, applying the Jordan-

Wigner transformation, the Hamiltonian is mapped into the 1D spinless interacting fermion system. Then 

using the Bogoliobov transformation and mean field approximation the energy spectrum of the model is 

obtained.  
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Abstract 

Recently, various methods have been reported on the synthesis of chalcogenide materials due 

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 photothermal conversion, as p-type semiconductors 

in solar cell devices and etc. The synthesis technique and parameters involved play a crucial 

role in controlling the morphology and stoichiometry of ὅόS, which determines their 

structural, optical and electrical properties. 

In this article, CuS (copper sulfide) Nanomaterials are synthesized by hydrothermal method. 

Also, we use CuὧὰȢς Ὄo as Cu-precursor, thiorea (CH4N2S) as s-precursor, and pvp 

(C6H9NOn) as surfactant. The structural of NPs of CuS  and its optical properties were 

characterized by X-ray diffraction (XRD), field emission-scanning electron microscopy (FE-

SEM), UV-Vis spectroscopy, FTIR spectroscopy and photoluminescence spectra (PL). All 

diffraction peaks in XRD can be indexed to the hexagonal CuS phase, no peaks arising from 

impurities (such as ὅόS, ὅόS,  ὅόȢ S , ὅ όȢS, etc). Also, we do this synthesis with 3 

different hydrothermal temperatures (in 130ę, 150ę and 170ę). Crystallite size calculated by 

scherrer formula was between 1.5 to 16.3nm. 
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Abstract 

     In this paper, the effects of nonlinear time dependent phase to a three color laser field in order to achieve 

a short attosecond pulse has been studied. In our numerical calculations, the HHG1 and the attosecond pulse 

generation can be investigated by solving the time dependent Schrodinger equation (TDSE) based on single 

active electron approximation (SAE).The time-dependent wave function is propagated and then time-

dependent dipole acceleration can be given by means of Ehrenfestôs theorem. The HHG spectrum is 

obtained by Fourier transforming the time-dependent dipole acceleration and finally, the attosecond pulse 

can be generated by superposing several harmonics. After calculation and simulation, first we found HHG1  

spectra and attosecond pulse from Helium driven by the chirp-free  three color laser field . Then we add 

nonlinear chirp to fundamental field and increase of cut off frequency in HHG is seen. by changing 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 25.6=b  both the harmonic's cutoff energy and the supercontinuum can be remarkably 

extended. Thus, the use of the single-fundamental chirped pulse can obtain an isolated 112 as attosecond 

pulse, but it is still longer than 100-as. To obtain even shorter attosecond pulses, we propose a scheme of 

utilizing the combined chirp effects by adding controlling chirped pulses to the fundamental chirped pulse 

and by increasing the amplitude of the electric fields we obtain to a short 79 as pulse. 
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Abstract 

    Fast 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 than ignition temperature and then a small amount of pre-

compressed fuel is quickly heated to the ignition temperature by the second beam. FI have some advantages 

for example the growth rate of Rayleigh-Taylor instability are less and it reduce the energy required for 

ICF ignition and lead to higher energy gain [1]. Ignition of ICF targets requires temperatures of 10 keV in 

DT fuel with a density-radius product of ɟR=0.3 g cm-2. The lifetime of such igniting hot spots is about 10 

ps, and required heating power is P=10kj/10ps=1015W. In addition to heating, ICF requires highly 

compressed low-entropy fuel to burn propagates from the hot spot. After the discovery of chirped pulse 

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 energy in small 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. Ions have an excellent coupling efficiency to the 

fuel and deliver their energy due to the higher energy deposition at the end of their range. Protons do have 

several advantages compared with other ion and electrons. First, because of their highest charge-to-mass 

ratio, they are accelerated most efficiently up to the highest energies. They can penetrate deeper into a target 

to reach the high-density 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 make them less likely to 

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 sheath acceleration (TNSA) and skin-layer ponderomotive acceleration (SLPA). In both 

methods, a dense focused proton beam generated at the interaction of a PW laser with a target and ignites 

the DT fuel compressed by cone-guided implosion [4]. 
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Abstract 

  Inertial confinement fusion (ICF) is 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 recently proposed shock ignition (SI) 

schemein ICF, is aiming at generating a hot spot in a fuel pre-compressed by a relatively low-velocity laser 

direct-drive implosion. In this method, the hot spot is created by a converging shock, in the center of pre-

compressed fuel, 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 calculations 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 have been proposed 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 the 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 co-workers proposed to first implode 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 shock[1,2]. In the 

following, in 2009, Ribeyre and co-workers 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 density, and 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 

non-isobaric fuel assembly and demonstrated that the ignition energy threshold can be reduced while the 

gain is increased, and as for studied on the HiPER baseline target (a spherical all DT cryogenic shell) by SI 

model, they showed that the thermonuclear energy delivered by the target depends more on the spike power 

than the spike energy, and they showed that the minimum spike power required for SI depends strongly on 

the implosion velocity [2]. 
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Abstract 

In this paper, the effect of Stone-Wales (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 pentagons. Electronic structure 

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 transmission coefficient of the tubes are calculated by applying non-equilibrium 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 exchange correlation potential 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, 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 defects is the scattering center in the tubes.  
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Abstract 

In the past two decades, the electrospinning technique has received growing attention due to producing 

1D nanomaterials [1-3]. There has been great interest in developing this technique to produce various 

products such as ceramic nanofibers. In the present research, the electrospinning technique was used 

successfully to fabricate Mn(MoO4) nanofibers. The as-electrospun fibers were calcined at 400 and 500 

0C, respectively for 2 h. The fibrous webs of Mn(MoO4) were characterized by X-ray diffraction (XRD) 

measurement, scanning electron microscopy (SEM) and Fourier-transform-infrared spectroscopy (FT-IR) 

. The average diameters of the electrospun fibrous webs obtained from the SEM analysis were about 102±11 

and 153±22 nm, for fibers calcinated at 400 and 500 0C, respectively. 
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Abstract 

Here, we studied the physical properties of copper-doped titanium oxide thin films deposited on glass 

substrates using sol-gel method. X-ray diffraction (XRD), scanning electron microscopy (SEM), and X-ray 

photoelectron spectroscopy (XPS) analyses carried out to evaluate structural, morphological, 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 increasing 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, crystallinity and morphology of TiO2:Cu 

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 solution affects the surface morphology of the film. A little change pH of solution caused 

significant impact on the surface morphology of the films. All the TiO2:Cuthin films in this study have the 

thickness in the range of 0.25 to 1.0 µm. The UV-VIS transmission spectrum of undoped TiO2 shows a 

band edge absorption near 370 nm, which is typical for the band gap of anatase TiO2. In contrast, Cu-doped 

TiO2 spectra show an absorption band below 550 nm, and a broad band at 500ï800 nm. 
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Abstract 

Propagation of an ultra-short laser pulse in plasma can excite non-linear plasma wake field. This wake 

field can accelerate the charged particles to energies on the order of GeV. This amount of acceleration 

occurs in millimeters distances unlike the conventional accelerators.  

Electron acceleration using an ultra-high 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, 

non-linear, 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 investigated. In this model, for investigating the 

electron acceleration, non-linear fluid equations that involves the electron momentum transfer equation, the 

equation of continuity, and Poissonôs equation, is used. The used equations is transformed to a frame 

moving with the group velocity (vg) of the laser pulse. Also in this method, the quasi-static approximation 

(QSA) is used, where the field changes over time is negligible.  

The results indicates that using chirped laser pulse as non-linear and periodical, has significant impact 

on the growth of the electric field amplitude in plasma in the direction 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 and consequently energy of electron. 
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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 of the 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 sensitivity trade off 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 physical derenzo 

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 SPECT, the systematic 

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_RR was applied 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 multi_ ray method using Gaussian quadratureôs to accomplish 

resolution recovery during the reconstruction of pinhole SPECT projection images offers a much better 

trade-off between spatial resolution and noise compared with a reconstruction, which does not model 

pinhole aperture [1].  
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Abstract 

We recognize the Duffin-Kemmer-Petiau (DKP) equation as the counterpart of Klein-Gordon and Proca 

equations.  In other words,  this relativistic equation provides us with a basis to consider both spin-zero 

and spin-one bosons in a unified basis [1-2].  The spin-zero DKP equation has been already studied for a 

variety of interactions with various techniques including supersymmetry quantum mechanics, 

factorization, asymptotic iteration, etc. [3-4].  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 regimes.  Schrödinger equation with harmonic, Coulomb,  pseudoharmonic, 

isotonic oscillator, exponential, Morse and Mie-type interactions has been solved with the Laplace 

approach [5-6]. A Laplace transform of Hypergeometric function was found in Ref. [7] to solve the 

associated Schrödinger equations.  We are going to consider the spin-zero 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 spin-zero DKP equation as compact 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 approximation which replaces the inverse square term with two exponential terms. We give our 

concluding remarks in the last section.   

Keywords: Duffin-Kemmer-Petiau equation, Laplace transform, Hypergeometric function, Coulomb 
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Abstract 

Gallium arsenide (GaAs) is a major material applied in solar cells. Due to direct bandgap and high  

absorption  coefficient  in  the  entire  visible  region  of  solar  spectrum ,GaAs-based  solar cells have 

attracted considerable attention in recent years[1,2]  . However, the weak absorption at the 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  band gapwhich is 1.42ev.[4] 

Anefficient method to enhance the light trapping in the wide solar spectrum range is the use of plasmonic 

nanostructures with photovoltaic devices [5]. In this way metallic nanostructures can cause the excitation 

of localized surface plasmon (LSP) resonance, which extend the absorption range 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 finite-difference time-domain (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 are added then a 100 nm thickness gold substrate is added below of them too.In fact the affected 

beams after collision to Tungsten nanoparticles scattered and field around the metal particle scaled up. By 

field increasing inside the active layer rate of absorption, current density, electron-hole 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 mA/cm2 in the simulation which it was 

31.84 mA/cm2already. 

References  
[1]  Yang T., Wang X., Liu W., Shi Y. and Yang F., Optics, Express 21,18207 (2013).  

[2]  S. M. Hubbard, C. D. Cress, C. G. Bailey, R. P. Raffaelle, S. G. Bailey and D. M. Wilt, Applied Physics Letters 

92, 123512 (2008).  

[3]  Byung-Jae Kim and Jihyun Kim, Optics Express 19, A326 (2011).  

[4]  N. López, L. A. Reichertz, K. M. Yu, K. Campman and W. Walukiewicz, Physical Review Letters 1062011)., 

028701 (  

[5]  YAN Qi-qi, QIN Wen-jing, WANG Chao, SONG Peng-fei, DING Guo-jing, YANG Liying and YIN Shou-gen,  

Optoelectronics Letters (2011). 7, 410  

 

mailto:rahimpour@guilan.ac.ir


125 

 

Study the Optical and Electrical Properties of Multiwalled Carbon Nanotubes Coated with 

Silver Nanoparticles 

Fatemeh Abdinejad Balagafsheh; Majid Seifi; Mohammad Hassan Ramezan zadeh 

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

Corresponding author E-mail: abdinejadf@gmail.com 

 

Abstract 

Silver nanoparticles have been increasingly used because of good physicochemical properties. Silver 

nanoparticles were prepared using liquid-phase 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 applications due to their 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 MWCNTs. Fourier 

transform infrared spectroscopy (FTIR) was used to investigate the anticipated chemical bonds in the 

samples. X-ray diffraction (XRD) patterns confirmed the presence of vital peaks of the specimens and 

showed the level of samples' crystallinity and the range of nanoparticles' size. 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 UV-Vis spectroscopy. I-V diagram of each sample was plotted applying two-

wire method. It was obviously concluded that coating MWCNTs 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 engineered nanocomposites can be good offers in polymer matrices 

for the next works. 
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Abstract 

     High harmonic generation (HHG) is the best way to produce 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 and by tomographic 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 by using the HHG 

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 broadening, so light wave can steer the electron wave packet. 
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Abstract 

Several materials have been investigated for gas sensing application. Among 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 

doped vanadium oxide (VOx) thin films were deposited on a preheated glass substrates using spray pyrolysis 

technique. Vanadium has four principle oxidation states ranging from V2+ to V5+ namely VO, V2O3, VO2 

and V2O5 . Among these, V2O5 has higher oxidation state 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 and 550 0C.The influence of variation in different 

substrate temperatures  of prepared films on ethanol gas response of V2O5 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 (400 0C), air 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 V2O5 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. 
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Abstract 

Our picture of fluidôs free surface is, almost always, a flat surface, perpendicular to the direction of 

gravity. However, the surface deforms if a small fish swims beneath waterôs free surface, or when a human 

swimmer approaches fluidôs surface. We consider the surface deformation in the simplest situation,when a 

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 the point 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].  Using the relation 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 

deformation. 
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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 two-dimensional nanomaterials. Among them silicene shows considerable promise for electronic 

devices with a carrier mobility comparable to graphene, þexible buckled structure, and expected 

compatibility with silicon electronics. In this Research, the electronic structure of armchair and zigzag 

silicene nanoribbons for different widths is investigated by using first-principle calculations based on 

density functional theory (DFT) framework. Unlike the þat graphene sheet the stable silicene sheet is low-

buckled. All of the dangling bonds in nanoribbon edges terminated and passivated by hydrogen atoms. This 

reduces the width or effective width of the 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 periodic pattern. 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 nanoribbons, the eǰective on-site 

(Hubbard) interaction were calculated using cRPA approximation[2]. The results indicate a strong 

correlation effects in these compounds. eǰective on-site interaction parameters for different width  show an 

oscillatory behavior and have greater values in the edges of nanoribbons. Computing first and second part, 

are done respectively, using quantum ESPRESSO and FLEUR computational packages. 
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Abstract 

  MRI imaging 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 of time is considered a prohibiting factor in 

scanning performance that, itôs constantly tried to perform various plans to decrease the time meanwhile 

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 frequency (k-space) 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]. Accelerating 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 image resolution will 

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 the compressed measurement and parallel MRI method and compare those two 

together and, with the normal spatial frequency (k-space) method [4]. 
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Abstract 

In this report, the content of copper on the properties of nanostructured zinc oxide thin films prepared by 

sol-gel method have been studied.  X-ray diffraction (XRD) , atomic force microscopy (AFM), and UV-

VIS spectroscopy  have been used to investigate the structural, morphological, optical properties and  

photocatalytic activity of Cu-doped ZnO thin films. The 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 in the hexagonal 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 optical transmittance (77%ï92%) in the visible region. The 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 dispersion of light, 

leading to the increase of the transmittance and the optical band gap with increasing Cu content. The 

photocatalytic activity of un-doped and Cu doped ZnO thin films has been studied by the 

degradation of orange II (OII) solution under illumination 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 II in the absence of ZnO thin films, however, it was observed a maximum 

degradation in the presence of ZnO thin films for the undoped ZnO. The degradation of orange II 

decreases with the increase of copper concentration in the ZnO thin films. 
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Abstract 

Nuclear imaging is a novel method to evaluate cellular function at 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 with sufficient 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 radio-labeled drug for example deoxy-glucose-fluorine (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 produce high-resolution 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 cells from 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 planning is of considerable 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 radiotherapy treatment planning. PET/CT isa method with high sensitivity and specificity in 

the diagnosis and management of malignant tumors. 
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Abstract 

     Study on the 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 particle, i.e. the Schrodinger equation, in the presence 

of constant gravity . In this work, we consider the Klein-Gordon equation in semi-infinite lab (x>0) , for 

studying the behavior of spin-0 particles in a gravitational field . According to Refs. [1,2]  , we consider the 

background metric as ds2  =  u2(x) ( - dt2  +  dx2 )  + dy2  +  dz2 , 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 . The similar study on spin-1/2 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 temperature and 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 main 

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 ignition was 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 lower temperature range about 

T~1.5-2.0keV and a rather low implosion velocity of Uim~1.5Ĭ107cm/s than spark ignition due to using of 

a high Z pusher around the fuel, which reduces the growth of hydrodynamic instabilities. So there isnôt a 

big difference between them. 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 conventional ignition. 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 research groups like Atzeni and co-workers [3]. In 

this scheme, the stages of compression and ignition are separated. In this way, the target is first compressed 

by a multi-ns pulse of power in the range 50-200TW and then achieve toignition conditions by a strong 

shock is driven by a shorter pulse with duration of 0.5-1ns of power of 200-500 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 laser-plasma instabilities. 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 evaluatethe hydrodynamic 

instabilities. 
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