


Electrochemical analysis off gA"E 7 ferry and Ferro cyanide by using rotating disk electrode
Maryam.Enayati
Master of Science physical chemistiylazandaran University

A Rotating Disk Electrode (RDE) is a hydrodynamiorking electrodeised in a three electrodes system. The electrode rotates
during experiments inducing fux of analyte to the electrod@hese working electrags are used in electrochemical studies
when investigatingreaction mechanismeelated to redox chemistry, among otheremicalphenomena. The more complex
rotating ringdisk electrode can be used as a rotating disk eldetif the ring is left inactive during the experiment [1]. The
rotating disk electrode technique is one of the most powerful methods to investigatechanismof electrochemical reactions
and to measure the diffusion coefficient dimdited current in he electrochemistry of aqueoussolutionstHis experiment, six
different kinds of supporting electrolyte such as RbClI, CsCl, KCI, NaCl, LiCl, HCI are used. Their concentration waetaeied b.0

to 10.0 molar. Angular velocity varied between 100@6 Bom and the electrode area wak36 cmi. The RDE studies clearly indicate

that with increasing Cation radius of supporting electrolyte, a few number of solvent molecule surrounded the catiocataigithe
effect of cation was increased. therefdtee diffusion coefficient was increased [2]. When we used HCI as the supporting electrolyte,

diffusion coefficient off gA"E 7 decreased more, becauskiiicomparison with other ions is very small and the acidic property of
hydrogen chloridés high too. In this case many number of solvent molecules surrounded therefore it compressed the Hand
decreased the rate of lthus the diffusion coefficient of gA"E 7 is became very small [3]. The value of diffusion coefficient for

Ferri and Ferro cyanide when HCL concentration was1.0 mislarx p p m.0® v p 7t Al j O AeSpectively. Concentration of

electro active species have none main effect on the diffusion coefficie
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Quantitative structurei retention relationship for the caspase3 inhibition activity of isoquinoline-1,3,4trione derivatives based on
the topology of the Laplacian of electron density
S.Sadeghi a, V. ZareShahabadi b, K. Eskandari* a
School of Chemistry, Damghan University, Damghan, 38/167, Iran, Department of Chemistry, Mahshahr branch, Islamic Azad University, Mahshahr,
Iran

Quantitative structuractivity relationship (QSAR)models were developed for predicting the casf3asehibition activity of
isoquinolinel,3,4trione derivatives. Quantum topological molecular similarity (QTMS) descriptors, along with the other molecular
descriptors, were used as predictor variables .[1;8the current work, the QTMS descriptors were defined and calculated using the
topology of the Laplacian of the electron density [4]. In essence, the Laplacian of electron density measures wherenibecbtage
concentrated (when the Laplaciannisgative) and depleted (when the Laplacian is positive). Topologically, the regions of charge
concentration and charge depletion correspond to critical points in the field of Laplacian of electron density. In nealelcibesd,
usually, have two criticgboints, indicating two regions of charge concentration. The values of electron density, Laplacian of electron
density, kinetic energy density, potential energy density and eigenvalues of the Hessian matrix have been calculatedtiaathese
points andused as)TMS descriptors. The data set consisted of 50 isoquindljBgttrione derivatives was used in this study. This data
set was randomly divided into training and test sets of sizes 35 and 15, respectively. Multiple linear regression (Mafldadsp
squares (PLS) were used to construct the QSAR models. Several statistical tests, includivajidabem and random permutation,
were used to evaluate quality of the resufpehR models. Croswalidation indicated that the model could reproglimore than 90% of

variances in the activity data.
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Topology of the Valence Shell Charge Concentration of Nitrogen il E & Halogen Bonds
S. Sadeghi, K. Eskandari*
School of Chemistry, Damghan University, Damghan, , 3@1&7, Iran

A halogen bond is a noncovalent interaction between halogen atom (Lewis acid) and neutral or anionic Lewis base [theDespite
importance of halogen bonding in many different areahemistry, crystal engineering, supramolecular chemistry and biochemistry, the

fact that both the halogen atom and the base atom are negatively charged, make them puzzling, and of course morefonteresting,
theoretical chemists. To solve the problenjtBer and ceworkers introduced

t he c o n-botepthe lonefpaird of halogen atom form a belt of negative electrostatic potential around its central part leaving the
out er most r e g-dhaenwhiphocaniinteiact with negalive sités on other molecules to form a halogkf2hdRecently, on

the other hand, the topology of Laplacian of the electron density was used to explain the halogen bonding phenomerorljajisAn

of Laplacian of electron density of the Valence Shell Charge Concentration (VSCC) of halogen aamtdrhasshowed that a halogen

bond can describe as an interaction between a region of charge depletion, hole, on the halogen atom with a region of charge
concentration, lump, on the other molecule. In this work, the halogen bonds formed between somecbatageng molecules and

60 00 , (¢ plgé io) has been investigated, with a focus on the topology of the VSCC of nitrogen atéi®in ("0

molecules. Distributions of the Laplacian of electron density of these molecules shthetbatre four regions of charge concentration

(or maxima) in the VSCC of nitrogen atoms: three bonded and one nonbonded maxima. The nonbonded maximum corresponds to a
Al umpo which can interact with a hol endiQurreshteshaw3hatGhe positiomathis gen at om
lump determines the geometry of halogen bonded complex. In addition, there are some relations between the nature ohtialnden b

the values of electron density, Laplacian of electron density, potentialyetensity, kinetics energy density and eigenvalues of hessian
matrix at these lumps.
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Water resistance, weight loss and enzymatic degradation of thermoplastic starch: poly(vinyl alcohol) blends
M.T.Taghizadeh , Z.Abbasi*
Department of Physicalhemistry, Faculty of Chemistry, University of Tabriz, Tabriz, Iran.Corresponding authonglEzahra.abbasi886@gmail.com

The aims of the study were to investigate the effect of varying polyvinyl alcontént within the TPS blends on the rate and extent of
starch enzymatic hydrolysis using enzyme alphylase The results suggest that this may have been attributed to interactions between
starch and PVA that further prevented enzymatic attack on theniem starch phases within the blend [1E2kh sample was placed in

a vial filled with 20 ml of 0.1M phosphate buffer, pH 6.8, with 50uL from 53M0CaCkat cont ai namylase. fosegeralo f U
hour at 37°C temperature. The degree of enzymatic degradation (DED) was calculated as:DERYONS)(YM\V, x 100The water
absorption capability(WAC) was calculated with the equation below:WAC% g (War) / Wary x 100Increase of concenteratioh

starch leads to the increase of both DOD% and WACPhe. rate of weight loss was most rapid for the 100:0 blend (3%L4rid
decreased with the amount of starch in the blend in the following order 2(18:25); 1.92 H(50:50); 1.5 H (25:75) and0.82 h'

(0:100). The total solids that remained after 4320min were 30 wt.% (100:0); 51 wt.% (75:25);65 wt.% (50:50); 72 wt.%{&l5:75)
90wt% (0:100show clearly that degradation is much more pronounced when the water sorption is high. A comparisen the
variation of the weight loss and water sorption capacity with respect to TPS content show clearly that degradation isenuch mo

pronounced when the water sorption is high [3]. PVA exhibit both a high water sorption and the most significafsgeight
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Enzymaticand SoneEn zy me Degr adati on-AmyflaseSt arch by Using U
Z. Abbasi® *, H. Torabib, M. Yasemic
Department of Physical Chemistry, Faculty of Chemisiinyiversity of Tabriz, Tabriz, Iran. Faculty of Scientic applied, Medicine Science University of
Shriaz, Shiraz, Iramepartment of petrochemicaslamic Azad University of Ivailam, IranCorresponding author,s-Bail: zahra.abbasi886@gmail.com

Starch is the most important polysaccharide in food industries ghprodace enzyme with using amylase, has been replacing for old
methods of acid hydrolysis [1,2]. In this research, at first, we study enzynegfadation of starch with different concentration of
substra and with using stable available parameters of MicHdelison, we calculated, maximum reaction rgtg. In continving
effective approaches to a practical hjggrformance enzymatic hydrolysis of starch were investigated using a ultrasonic irradiation as a
pretreatment. Their efficacy on enhancement of reactivity was discussed based on the kinetic paf@méf&haelis constari,
maximum reaction rat€m.c and initial reaction rate, correlating with ultrasonic conditions. Also, values, ainid Viax calculated in the
absence and presence of ultrasonic waves and it was defined that these parameasesimthe presence of the waves effect of time
and sound power factors surveyed on ,maximum reaction ratga.. of reaction. In this survey it was defined that enzyme hydrolysis
starch, with increasing concentration of substrate, increases the ¥/gluease produce and hydrolysis speed. but after 15 min , because
of interference of different factor of high cocentration of substrate, speed becames stable and its degree becameismeras exmed
at developing a higperformance system for thezymatic hydrolysis of starch. A ultrasounic waves of starch hydrolytic reactivity over
without ultrasounic waves. Kinetic analysis indicated th&0amin of irradiation time and 30W; was optimal in enhancingmax
Pretreatment of starch in suspendignultrasonic irradiation further improved the reaction rate. Enhancemdhit,dfy ultrasonication
increased was almost 5 times that obtained without ultrasonication pretreatment.
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Desorption Kinetics at the Solid/Solution Interface: A Theoretical Interpretation for Modified Pseudo First Order Kinetic
Equation by Statistical Rate Theory
Hadis Bashiri
Department of Physical Chemistry, Faculty of Chemistry, Universityash&n, Kashan, Iran

Desorption is one of the popular methods for the design and regeneration of catalysts. The design of industrial desipméont eq
requires to theoretical and experimental study of these processes. In the present work, the statistical rate thempyd@RTyas used
for the description of desorption kinetics at the solid/solution interface at close to equilibrium condition. A thdotetimatation
based on SRT has been provided for the modified psistiorder (MPFO) kinetic equation at degbon systems. It was shown that
the MPFO kinetic equation can be derived from the SRT equation for desorption system when the system is close to ejisititmum.
numerical analysis of the generated kinetic data points, it is shown that applicatienMPFO equation for modeling of whole kinetic
data causes a large error for the data at initial times of desorption. Finally, the results of the present theoretieaé stadfirmed by

analysis of an experimental system.
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Prediction of StandardEnthalpy of Combustion of Alkanes Using QSPR Method
Fathemeh Mollaie Polil*, RezaBehjatmanesh Ardakani2
1- Department of Chemistry, Payame Noor University of Sirjan, Kerriram , 2- Department of Chemistry, Payame Noor University of Ardakazad
Iran , Email: f.mollaie@yahoo.com

Enthalpy of Combustionof organic compounds is extensively applied in chemistry and chemical engineering, environmental sciences,
molecular biology, and air pollution (so fortirediction of physicochemical properties of materials from their molecuimtstes has

been one of the wishes of scientists and engineers for a long time. One of the useful methods applied for this putpoge is tha
quantitative structurgoroperty relationship (QSPR)[1]. The main goal of QSPR studies is to find a relatibeshigen the structure of a
compound expressed in terms of numeric characteristics associated with its chemical structure (which are called molgzioies) des

and the properties of interest.In this work, a QSPR study is performed to develop an acmdatefor the prediction of
Standaré&nthalpy of Combustionof 27 Alkanes. For this purposéhe data set was randomly split into a training set of 20 compounds
and a test set of7 compounds for the MLR model. HyperChem, Gaussian 98 and Dragon packagssdwierecalculation of 54
molecular descriptorslipole moment, HOMO and LUMO energies, minimum and maximum partial charges, Polarizabilty, hardness, etc
were calculated by the ab initio b3lyp3d1G(d) using GUASSIAN 98 software[2].multivariate lineagression(MLR)is appliedto
establish quantitative linear relationship betw&tandaré&nthalpy ofCombustionand molecular descriptor$he generated equati®n

were statistically validated using crossvalidatidhe stepwise regression and creafidation were performed respectively using the
software SPSS and MATLAB softwarEhe result was the following threariable equation:

DH° =-239415- 211539NAT +12403Ss+163374MEPR,_, 1)
In Equation (1),NAT is Number of atomSs is the Sum of kieHall electrotopological states angEP;, is Maximimum Negative

Molecular Electrostatic Potentialhe good correlation coefficient of f0.999) and crossalidation correlation coefficient %, (0.986)

indicate the excellent capability and stability of the regression equation developed.
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QSPR Study of Gibbs Free Energy of Formation of Some Organic Compounds Using partial Least Square
Fathemeh Mollaie Polil*, Reza Behjatmanesh Ardakafi
1- Department of Chemistry, Payame Noor University of Sirjan, Kerriran , 2- Department of Chemistry, Payame Noor University of ArdaKazad
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In the present work, a quantitative structpreperty relationshiSPR) study is performed to predict the Gibbs Free Energy of
Formation of alkanes and alkenes. As a powerful tool, partial Least Square(PLS) is applied to select most statisticallgneféazilar
descriptors on the Gibbs Free Energy of Formation. xperimental standargggvalues (in kJ mo) at 298 K of 120 alkanes and

alkenes were taken from the Chemical Properties Handbook [1]. The data set was randomly split into a training set oh@8cmipu

test set 0f30 compounds fiite PLS model. The molecular structures of all 120 components. were drawn into HyperChem software and
optimized using the MM+ molecular mechanics force field. A more precise optimization is done withngginical pm3 method in
HyperChem 7.0 software anthereafter, by Dragon software, constitutional and topological descriptors were calculated using these
optimized molecular structures. In addition quantum chemical descriptors were calculated by the ab initie3b3I$fd§ using
GAUSSIAN 98 software. 45descriptors including the dipole moment,partial atom, total energies,HOMO and LUMO
energies,Gap(HOMO LUMO), Polarizabilty, number of various types of atoms and bonds, molecular weight, hardness,
electronegativity, Wiener index, minimum and maximum phitizarges, etc, have been characterized In particular, to assess the
predictive power of QSPR models the correlation coefficient between the predicted and observed property of compounds from an
external test @), the correlation coefficients for regressiothrough the origin (predicted versus observed activities, or observed versus
predicted activities, i.e.oTor ry? respectively), and the slope of the regression lines through the origin (k and k', respectively) were
calculated [2]The partial Least §uareand crossvalidation were performed respectively using the software SPSSVIdNTAB
softwarethe statistical parameters are shown in Table 1.

TABLE 1. Statistical parameters

[ R [ R [ " [ r [ S [ k [ K |

[ 1" | T | o1 | 1.0 | 7.0 [ s | [
The results show close agreement betweeedictedvalues and experimental ones, which demonstrates the reliability of the QSPR
model.
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A Comparative Study of Hydrolysis Process and Complex Formation between Cisplatin and Giicholorodiisopropyl
Platinum(ll) with DNA Bases
S. Salem?, B. Adib 2, R. Fazaeli®
a Department of Chemistry, Islamic Azad Univerditprth Tehran Branch, Tehran, Iranb Modeling and Optimization Research Center in Science and
Engineering, Islamic Azad Universi§outh Tehran Branch, Tehran, Iranciail: r_fazaeli@azad.ac.ir

The hydrolysis process of cisplatin and some of its analogs is believed to be the key activation step before the dgudgsreachin
intracellular target DNA. The general accepted mechanism for the interaction of cispiitigsawith the DNA passes through a
dislocated equilibrium in the intracellular region, leading to the formation either of the positive chargedquarar diaqua products,
which are the most likely labile complexes for donor group in the DNA interackoll unconstrained geometry optimization and
frequency calculation for all distinct species involved the hydrolysis process of tb®Eidhiave been carried out at the B3LYP level.
The standard split valance basis se81&(d) was applied for C, N, O @H atoms and basis set of Hay and Wadt (LANL2DZ) was
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employed for Pt and Cl. The effective core potentials of Hay and Wadt with daatiderce basis sets (LanL2DZ) were chosen to
describe Pt and Cl. Polarization functions were also added far=01640) and Py = 0.993). The stationary points on the potential
energy surface for the first and second hydrolysis steps (including two different paths) were fully optimized and chdr&Riteyle
point energy calculations were done in water usieg?@M model.

Cyt

(iPr)zl;:(Gua)(Cyt) <%—

H,0

2
Gua Gua
++ ++
(iPr),Pt(Gua), 4%— (iPr)th(Gua)(HZO)%i
H,0 H,0
H,0 H,0
+ ++
(iPr),PtCl, %» (iPr),PtCI(H,0) 4%» (iPr),Pt(H,0),
Cl Cl
Cyt
++ H + Cyt
(iPr),Pt(Cyt), %7 (iPr),Pt(Cyt)(H,0) <%—
H,O H,0

Gua

(iPr),Pt(Cyt)(Gua) %

H,0

Reference
[1] New,E.J.; Duan,R.;Zhang,J.Z.;Hambley, T.W. Dalton Trans.(2009),3092.
[2] Aris,S.M.; Farrell, N.P. Eur. J. Inorg. Chem. (2009),1293.

Preparation, characterization NanoVanadium phosphorus oxid¢PO)/SBA-15 By Intercalation-Exfoliation-Reduction VOPO4
2H20 in mixed alcohol (2butanol-ethanol) and alcohol oxidation on the catalyst in liquid phase
Farid mirhosseini
Farid_chem86@yahoo.com,Department of Chemistry, Surface Chemistry and Catalysis Division, University of Arak, Arak 88156, Ira

(5- 35 wt% )Nano vanadium phosphorous oxide (NanoVPO) catalysts supported eb6S@e prepared by Intercalati@xfoliation-
Reduction VOPO£2H?20 in mixed alcohol (ButanotEthanol). The unique properties of SBA, such as high surface area, large pore
volume, and large pore size, enable good dispersion of VPO species in crystalline form.A mixture of butanol and etlus@ alcoh
suitable than a single butanol phase for the loading of VPO, and crystallized (VO)2P207was the species predominantyodeposite
SBA-15 with high dispersion.The transformation of named VOHPO4-0.5H20 crystallites (240 nm x 35 nm) to (VOJZRgas
examined after216 h,and only the XRD pattern attributed to the highly crystalline structure of VOHPO4-0.5H20 quicklyl dollapse
gradual crystallization to (VO)2P207, accompanied by the formation of sharply angulasireshccrystallites (about25)mNo
crystalline ph avsGPsO4catvbiROrithan (MOJ2P28&verélforined during this transformation. At the end we were
investigated molecular sieves (SBA) supported VPO catalyst (Nano VPO/SBB) for the oxidation of benzyl alcohols with
tertbutylhydroperoxide (TBHP)as an oxidant in the liquid phase at 90 °C. finaly NanoVP&/SB#025)catalyst and the method are
found to be suitable for the selective oxidation of benzyl alcohol to the corresponding aldehyde. The ( conversion%jtaral acti
NanoVPO/SBA15(wt25% )smple for this reaction were calculated 78.2 and 4.71 g f'dP®. h1 respectively .
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Calculation Theory and AIM analysis for the ylide isomers from the reaction between triphenylphosphine and dialky!
acetylenedicarboxylates in the presence of@hloro-2-benzoxazolethiol
S.M. HabibiKhorassani, A. Paknahad*, M. Shahraki
Department of Chemistry, Faculty of Science, University of Sistan and Baluchestan, Zahedan, Iran

A facile synthesis[22]of the reaction between triphenylphosphine 1, dialkyl acetylendicarboxylates 2Gimdr6-2-benzoxazolethiol 3

(as aNH- heterocyclic compound)have been earlier repd@gfor generation of phosphorus ylides 4(ars)olving thetwo geometrical

isomer such aZ- and E- isomersThe reaction is showin Figure 1.For assignment of the t&e and E- isomers as a minor or major

form in phosphorus ylides 4(a,c) containing-&l@oro-2-benzoxazolethiol, thg- andE- isomers were optimed for all ylide structures

at HF/631G(d,p) level of theory by Gaussian 03 package program [4]. The relative stabilization energies for both the geometrical
isomers have been calculated at B3LY-B18++G(d,p) level. Atoms in molecules [5] (AIM) and thdcadation of charge on the atoms

by natural population analysis (NPA) at HB®&G(d,p) level.
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Theoretical NMR study for the yliderotamers from the reaction betweerof the reaction betweertriphenylphosphine and
dialkylacetylenedicarboxylates in the presence of-€hloro-2-benzoxazolethiol
Paknahad*, S.M. HabibiKhorassani, M. Shahraki, O. Ashri, Y. Ghalandarzehi
Department ofChemistry, Faculty of Science, University of Sistan and Baluchestan, Zahedan, Iran

In the recent work, NMR study for the two rotamersof phosphorus ylides involv@igdo-2-benzoxazolethiol. The Z and E isomers
were optimized for all ylide structures at HRB&G(d,p) level [1] of theory by Gaussian 03 package program [2].Assignméme of
stability of the twoZ- and E- isomers is possible in phosphorus ylides by experimental methods sdiehaamsl *C NMR and IR
spectroscopy [3], mass spectrometry and elemental analysis,.dathe] values of proton and carbon coupling constantsatsw
c hemi ¢ all $dihaketbeen ¢altulated at mentioned level using SPINSPIN keyword.

. Table 1. SelectedC NMR chemical shiftdin ppm) and coupling constants (J in Hz) for some f functional grot

in E-4a isomer as a minor form.

groups d“/ppm JdHz

2s, 20Me 53.0(46.1f, 53.6 (47.5)

d, Gpso 124.9 (126.7) 92.0'(94.2)
d, %%, C*=0 169.6 (167.3) 13.9 (12.2)
d, Gaa 130.0(133.1), 132.2(133.4), 132.6 (133.5)

d, RC=C* 170.4 (166.7)

d, Crew 129.2 (127.3)

d, Goro 133.5 (136.6)

2 Experimental data in accord with the results reported in the literature.
® Theoretical data.

As can be seen there is good agreement betweenboththe experimental and theoreticalchemidplashifto@pling constants,{J.
Molecular structures of ylides4a involving four large atoms such as sulfur, phosphorus, nitrogen and chlorine are hugédargéh t
numbers of other atoms, for this reason, employment of basis set higher than B3WYP#5(d,p) is impossible for perfoemce of
more accurate calculations. This limitation causes a small difference between both the experimental and theoreticaboetgpiisgn

some functional groups.
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Investigation the photodegradation of Acrylonitile-butadiene-styrene (ABS) copolymer in the presence of stabilizers such as:
Irganox 1076, Tinuvin 622 and Chimassorb 944 and the kinetic study
Mohammad Taghi Taghizadell, Nasser Modirshahlg, Saeid Mousapouf”
polymer physical chemistry research laboratory , Faculty of Chemistry, University of Tabriz, Tabriz, Iran., DepartRigygiodl Chemistry, Faculty of
Chemistry, Tabriz Branch, Islamic Azad University, Iran

Under ambientconditions, polymers are known to undergo degradation, a process which results in the deterioration of polymer
properties, characterized by an uncontrolled change in its molecular weight. The degradation at molecular level is nghinabbra
by energéc agencies and chemical agencies. The energetic agencies can be either thermal or radiant. The radiant energy may be high

energy radiation like gamma rays, ion beams, electrons or even low energy radiation [iRédEV) rays(/ < 290nm)[1].
Degradation profiles provide essential information for predicting the behavior and lifetime of polymeric materials expbsemhdo
high-energy irradiation, or to thermal and mechanical stresses[2]. Poly(acrylenittéddienestyrene) ABS coplymers consist of an
elastomeric component, polybutadiene (PB) dispersed in a copolymer of styrene (S) and acrylonitrile (AN) [3]. The @&@m of thi

experimental research is to understand and find a relationship between photodegradation of ABS c({RySreN, 28%PB,I\_/IW

=175,000g/mol, sample A) and UV stabilizers with trade name such as: Irganox1076 (sterically hindered phenolic antoxpant, s
B), Tinuvin622 (Oligomeric Hindered Amine Light stabilizer (HALS), sample C) arichassor®44 (HALS, sample D). The ABS
copolymer (supplied by TPCO) sample (A) with addition of different composition of stabilizers (B,C and D) were prepatedtm or
determine the efficiency of the stabilizer and to compare with pure ABS, undesueggo UV light (90W) with 50cm distance from
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samples in QUV boxt 103 100 3 70cr)on rectangular glass plaqué&® 15CNT). A thin films of Pure ABS sample (~100
/mmthick) and ABS addition with thregtabilizers (2%w/w) irradiated at six different time (20h, 36h, 52h, 112h,196h and 308h). In this

sets of samples, each sample was divided into small rectangular parts in which these parts were taken at various fimmeetiatfodV/

for spectroscopic ahgis. The extent of the photodegradation on these small rectangular samples was studi¢® bBpd€troscopy.

The results suggested that a better performance was achieved for stabilized ABS samples with Irganox1076, Tinuvin622 and
chimassorb944, whicis very important to extend the copolymer lifetime and significantly reduce the rate of degradation of pure sample.
In addition the results showed that the Irganox1076 was the most effective stabilizer for ABS polymer. So that the @¥rhassbrb

Tiuvin622 are more effective respectively then
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Preparation and cognizance! # % = = catalyst
Naemi Ali Akbar ", rashidi soh&
1 Department of Physics, Islamic Azad Universityorramabad Branch, Lorestan, IrABepartment of physics, Islamic Azad Universitak Branch,
markazi, Iran.

*Email: aa.naimi@gmail.com

Scope of the study: & "YiD € € (LSM) cathode is produced with slurry coating method. In this method for preparing the conditions for

interaction, the citric acid, nitric acid and glycol ethylene have beerdusedd ¢ 6 £Yid € [1][2].
‘{ o 0}

° o HNO,

R e N o o
Ho N 130°C

o o]

f f

+ -+
Then, the samples are calcinated at 1400eC and after atdhat they a
electrical properties of # | #! = F(LSM, x=0.1,0.15,0.2) have been investigated usiaguXdiffraction (XRD),scanning electron
microscopy (SEM)With XRD, size of the grain, structure type, unit cell length and samplésdef]| mL « k< FK | »w L -

andd #{ m = Fare calculated. Then with comparing them to the atiyort presented, the structure type depends on the amount
of Sr doping. Finally, with SEM, the amount of porosity of the all three samples became. [3].

size of the

OH OH OH
OH

unit cell widen diffraction angular miller index
Sample structure type grain PR o ity
length(A)) 0t & 6YdQ — YaQ
B Gy Yigh & £ Monoclinic 2552550 | 889 o8& prm | 1623 (0.2.0)
Dy Yig D& ¢ Rhombohedral a=5.67 b=6.51 83.25 P T pT 16.5 (1,2,1)
B moa o a=5.54
0 6QYig € € Rhombohedral c=13.52 91.03 Py wp T 16.2 (1,1,0)
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Synthetic and surface diffusion controlled models of solid oxide fuel cell cathode
Naemi Ali Akbar

Department of Physics, Islamic Azad University Khorramabad Branch, Lorestan, Iran.@@amaimi@gmail.c

Numerical modeling of Synthetic and surface diffusion controlled and calculation of current and oxygen partial pressure.

With respect to reaction of triplet boundary phase, rating of the limited reaction and impedance model for magsneduitccupied
places o) & "YiD ¢ écatalyst we have [1][2].

I — Qp — —0 o— 0O— 00— (eq.1)
I — Qp — — 0O— 00— 00— (eqg.2)

Wh e rya n daredfraction of occupied placesiof and( ~respectively0 is oxygen partial pressure andis active place constant.
A- Synthetic model: current in this model is [3]

‘0 00— 00— 00— p — — (eq.3)

Where F is Faraday constant and A is common interface of cathode and electrolyte.
B- surface diffusion controlled model: current in this model is [4]

‘0 "OE) ';'Q_ ';'Q_ — p o Yy

(eq.4)

Where¥YOis open circuit voltage; is voltage loss, and_ are constant and? "Q'Q ~ in either of the models.Fig.1 and fig.2 show
current and oxygen partial pressure graph obtained by numerical solution of equations eq.1, eq.2 and eg-3 einth@del, eq.2 and
eq.4of modelB solved with the use of Fortran programming language software respectively.
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Fig.1:surface diffusion controlled model Fig.2: synthetic model

model A'TQ mH—hQ rﬂt—sﬁ’Qﬁ T x® pn—sﬁ'Qﬁ 0 o® pn—sﬁ pH p T
88

model B

Q g——h70 cnﬂ—sﬁbﬁ Qo pn—sﬁﬂﬁ QW pn—8ﬁ= v p T

88
We see that the diagram of both models are identical and the electric current for oxygen partial pressure of 0.154r@zér0.18ra
model A and B respectively, which shows the equilibrium of gas oxygen and lattice oxygen. This values are thehsemengéts
paper [5].
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Semiempirical & DFT study of the electronic structures and energetiof curcumin
Jaber Jahanbin Sardroodf, Massoumeh Ighaei”, Ali Rastkar Ebrahimzadeh?
Molecular Simulations Lab., Azarbaijan University of Tarbiat Moallem, Tabriz, Iran

.(E-mail: eighaig®@yaho0.com)

Curcumin is the mainly yellow phenolic material of tumeric and widely used as feed coloring additive. Numerous expetidistal s
have demonstrated that curcumin has various biological activities, including antioxidant activity, cancer preventign activit
antigiogenesis activity, AD disease prevention activity 31 In this paper accurate quantum chemical calculations carried on in order to
relaxation of curcumin molecule at the gas phase. The results of the calculations are presented as thalgeamaeteiers, partial
charges, bonding characteristic and molecular orbitals in the equilibrated structures. Density functional theory camyrratiome at

the B3LYP level of theory, with the-811G(2p,2d) basis set and the semiempirical calculmtimve used PM3 Hamiltonian. All of
calculations have been carried out using GAMESSpackage. Four possible isomeric structures have primarily been considered, cis
and trans isomers of diketo and enol forms of curcumin.

Tables 1 and 2 show the results of calculations for the considered molecules obtained from DFT and PM3 semiempitticeiscalcula

respectively.

Table 1.the computed energetics, and HGMIMO gaps in the DFT calculation
isomer Total energy(hartree) HOMO LUMO HOMO-LUMO gap
cis_enol -1263.2541 -0.1987 -0.0785 0.1202
trans_enol -1263.2293 -0.1962 -0.0729 0.1233
trans_diketo -1263.2325 -0.2052 -0.0711 0.1341
cis_diketo -1263.2435 -0.2100 -0.0763 0.1337

Table 2.the computed energetics in the PM3 semiempirical calculation.

isomer Total energy(hartree)
cis_enol -167.4410
rans_enol -167.4272
rans_diketo -167.4386
cis_diketo -167.4407

The results show that the cis isomer of the enolic form (Biglieks at the least energy compared to the others, in other words one can
regard this structure as the ground state and the most stable form of the considered molecules.
Figurel.chemical structure of cis isomer of the enolic form of curcumin

H_
o o
Hco M&Nz\@o(u

= am

Ho—

Reference

[ 1] K, Bal asubramanian, J. Agric. Food Chem. 2006, 54, 351213520
[2] Y, Sun, H, Zhang, D, Chen and C, Liu, Org. Lett., 2002, Vol. 4, No. 17

[3] P, Denga, H, Zhangc , J, Jianga, and Q, Jiang, J. At. Mol. Sci,.2011,Vol. 2, NebZ, 51

Liquid -Ligu id equilibrium in mixture of Methanol + n -hexane and lonic liquid N-R-4-(N,N-dimethylamino) pyridinium Bromide
(R=C4H9, C5H11, C6H13) at 298.15 K
Jaber Jahanbin Sardroodf, Massoumeh Ighaefi ?
Molecular Simulations Lab., Azarbaijan University of Tartédallem, Tabriz, Iran.(Enail: eighaig@yahoo.com)

lonic liquids are electrolytes with low melting temperatures. They have interesting physical and chemical propertie wghiaigar

them increasing atteéoh in research and industry. In the recent years several works have been published about lonic liquids and their
application to liquid extractions. However, just a few of them report lidigigid equilibrium (LLE) data for ternary systems. Therefore
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Liquid-Liquid equilibrium in mixture of Methanol +-hexane and lonic liquids, -Nutyl-4-(N,N-dimethylamino) pyridinium Bromide

(C4Br), Npentyt4-(N,N-dimethylamino) pyridinium Bromide (C5Br) or-Nexyt4-(N,N-dimethylamino) pyridinium Bromide (C6Br)

at 29815 K investigated and the experimental data correlated-WREL model. A glass vessel was used to carry out the phase
equilibrium determinations. The glass vessel was provided with an external jacket in which water at Constance temperature was

circulatedusing a thermostat. For determination of the tie line, feed samples (at Cn'? ) were prepared by mixing appropriate
amounts of rhexane, methanol and lonic liquid in the vessel. The thermostat was set in desired temperature and the sample was stirred
for 4 hours. Then the mixture was allowed to settle for 12 hours [2]. The cortimio liquid was determined by weighting. The
concentration of fnexane in both phases was determined by refractive index measurémemninpositions of the experimentatliges for
ternary systems at 298.15 K are obtained and the electrolyteandom tweliquid equation (NRTL) by Chen et al. [3,4] was employed to correlate the
experimental tie line data for the ternary systems investigated. The accuracy of the calculated results is represerdetirogah square deviation (rmsd)
values. Themsd values from table 1 provide a measure of the accuracy of the correlation. As can be inferred from the rmsd vatoes |atmd of the
experimental values with the NRTL model was obtained.

Tablel. The rmsd values for ternary mixture

system| rmsd
C4Br + Methanol + hexane 1.3620
C5Br + Methanol + hexane 0.3625
C6Br + Methanol + hexane 0.1001

For C4Br + nhexane+ Methanol or C5Br +hmexane+ Methanol and C6Br +hexane+ Methanol systente line data have been
determined at 298.15 K. It was found that tie line data for these systems can be satisfactory described by electrolgtea\MfiTL e
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Investigation of thermodynamic properties and basis set superposition error (BSSE) of Schiff base complexes with" ,Pt?*, P
metalsby calculational methods
Hamidreza Saneifar*, khadijeh Kalateh? Hasan molaei
.23 Faculty of sciencdslamicazad universitshare-rey Branch, Tehran, Iran*Daneh kyan sanat Co. Tehran, I@arresponding Author #nail:
Hsaneifar@ gmail.com & saneifar@dks.ir

Schiff base complexes of acacen (acetylacetonat ethylendiamine) With Ri#*, Pd* transition metals by B3LYP method aneBfilg

basis set in gas phase were carried out. acacen is a schiff base ligand tHatfozoordinated chelate and created a square planar
structure with transition metals. In regards to chelate effect this ligand can create form stable complexes. Sinceaadaisea faur
coordinated ligand, its-matrix was defined in basis of squglanar structure and related calculations of optimizations were carried out

by Gaussian 98 software and after calculation of necessary parameters, basis set superposition error (BSSE) calcelsted for th
complexes. Effects of metals changing on the mlaat properties of complexes were evaluated and FREQ and NMR calculations were
carried out for calculating of thermodynamic parameters and predicting of these complexes too. Properties comparistomabf struc
parameters like bond lengths and bond anglesv structure of complexes is square planar. Characteristic signals in chelated ligand
show four coordinated ligandalculation of interaction, basis set superposition error show the ability of evaluated metals in formation of

quare planar complexes isrsecutively PH>P£*>Ni?".
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Spectrophotometricand thermodynamic Study of charge transfer complexes of Tetrabutylammonium bromide with 2;3
dichloro-5,6-dicyano-1,4-benzoquin
Azam soryya Keshtiban*, Alireza Fakuri 2, Sepideh banisaeit| Khalil Farhadi *
1)Department of Chemistry, Faculty of Science, @ribdniversity, Urmia, Iran . 2) Department of Mechanic, Urmia University of Technology, Urmia, Iran

Electron dondracceptor (EDA) or charge transfer complexes (CT) are recently gaining importance as potential high efficiency non
linear optical materialsyrganic superconductors as well as photocatalysts [1,2]. EDA interaction is also important in the field of drug
receptor binding mechanism, in solar energy storage and in surface chemistry as well as in many biological fields fi& 4jthen t
hand, thecharge transfer reactions of certaira¢ceptors have been successfully utilized in pharmaceutical analysis. For these wide
applications extensive studies on CT complexes-af@ptors have been performed. The solid complexes were synthesized and studied
by chemical analysis (C, H, N), Infrared, electronic absorption, H NMR and ESR spectra as well as the magnetic momenicahd ele
conductivity measurements. It is well known that when the colorless solutions of different donors are mixed with treolysiwof
2,3dichloro5,6-dicyanel,4-benzoquinon ( DDQ) a distinct change in color occurs. The resultant initial color, however, fades with time
and is replaced by another color. To the best of our knowledge there is no published report on theatimmplex
tetrabutylamoniombromide with DDQ in chloroform solutions. In this work, charge transfer complexes formed between
Tetrabutylammonium bromide as donor and -dgholore5,6-dicyancl,4-benzoquinon(DDQ) as acceptor have been studied
spectrophotometridig. Bensis Hildebrand and the conventional spectrophotometric molar ratio method were applied to determination of

association constant (K), mol ar extinction coeffi caipeoductsof U), di pol e
the reaction have been isolated and characterized usthg®T , 1H NMR spectroscopy. The effect of the
moH) on the stability of the complexes are discussed and transiti
Reference

[1] F. Vogtle, Supramolecular Chemistry, An Introduction, Wiley, New York, 1991, p. 312;
[2] R. Dabestani, K.J. Reszka, M.E. Sigman, J. Photochem. Photobiol. A 117 (1998) 223.

[3] K. Takahasi, K. Horino, T. Komura, K. Murata, Bull. Chem. Soc. Jpn 66 {1233

[4] S.M. Andrade, S.M.B. Costa, R. Pansu, J. Colloid. Interf. Sci. 226 (2000) 260.

Chemistry, our life, our future 924



Adsorption of Methane on Singlewalled Aluminum Nitride Nanotube
Z. B. Nojini*, M. Haghbayarf
2Departmenbf Chemistry, Faculty of Science, Shahid Chamran University, Ahvaz -inailzb_nojini@scu.ac.ir

AIN can only form wurtzite or zincblende structures with high coordination. The band gap of hexagon AIN is large, whichlfakes
advantageous in futurgectronics and optoelectronics. It is expected that AIN nanotubes are good field emitters [1]. CNG is made by
compressing natural gas which is mainly composed of methang, [§eHesearches are interested in the adsorption of methaifi&@¢2].
adsorptionof methane on AINNT was studied using DFT employing MPW1PW31Band PBEPBE/&1G. The (4, 4) AINNT with

40 Si atoms and 40 C atoms was selected. The binding engrgwas calculated by equation (1):

EbianIube+CM'(Elube+ECH4) (1)

where Ewe Ewnercwn and Eware the total energies of a pristine nanotube, nanotube witha@d a single methane molecule,
respectively. Several adsorption sites of AINNT(t®p if the Al atom), T (top of the N atom), F(top of the AIN bond), and H (top of
the center of hexagon) were considered. The equilibrium distances and binding energies for these sites are listed in foalble thave
the CH is preferentially adsorbed on Site. E<0 corresponds to the exothermic physical adsorption.

Tablel:Equilibrium AIN-CH, distance () and binding energies.

Tube sites

r{A)

Evn (jmol)

MPW1PW91

PBEPBE

MPW1PW91

PBEPBE

3.2

3.2

-5.2145

-10.1373

3.6

3.4

-0.3043

-3.3288

3.8

3.6

-5.2147

-10.1371

4

3.4

-3.8833

-6.6114

All binding energiesire negative. Results show thatsie is favorable than the others.
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Investigation and Studyadsorption physicochemical MO on surface BN nanotube
M.Keshavarz, Kh.tavakoli *
Islamic Azad University, shahreza Branch, Iran, Isfaferakoli.khadijeh@yahoo.cdkeshavarz@yahoo.com

Boron nitride is achemical compoundvith chemical formulaBN, consisting of equal nupers ofboron and nitrogenatoms. BN is
isoelectonic to a similarly structuredarbonlattice and thus exists in varioasystalline forms The hexagonal forntorresponding to
graphiteis the most stable and se$t among BN polymorphs, and is therefore used as a lubricant and an additive to cosmetic products.
The cubic §phaleite structurg variety analogous tdiamondis called eBN. Its hardness is inferior only to diamond, but its thermal and
chemical stability is superior. The ranirtzite BN modification is similar tdonsdaleiteand may even be harder thdme tcubic form.

Boron nitride is not found in nature and is therefore produced syntheticallytiooim acidor boron trioxide Potential applications

include various mechanicallginforced materials such as polymer composites, ceramic composites, and metal composites, and key parts
of nanomechanical systems,ONis a greenhouse gas with tremendous glolzaming potential (GWP). When compared to carbon
dioxide (CQ), N;O has 310 times the ability to trap heat in the atmosgfigieéN,O is produced naturally in the soil during thérobial
processes ofitrification and denitrificationIn this work, was calculated geomewptimization and vibrational frequency of BNNTs

were carried out at DFT and239,321g*,3-21g** and 6319 basis sets using nanotube modeler, gauss view and Gaussian03W suites of
programs. So effect adsorptioaon surface nanotube in different distes In order to obtain result the most stable adsorption state is
Top state and-21g* basis set. Whether bormitride nanotube (BNNTSs) can be used as a proper catalytic surface outsidgfor N

adsorption .This might have potential for greenhouse gasttin and bioremediation.
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Synthesis of FgO,magnetic nanoparticles for removal of fluorescein dye from aqueous solah
D. Farmanzadeh’, F. Abgoon
Faculty of Chemistry, University of Mazandaran, Babolsar, Islamic Republic of Iran

Dyes are widely used in various fields and their discharge into water causes environmental pollution. Among the vaseas fooce
treatment of this type of pollution, adsorption can be the most efficient process due todtstoRecently, much attention has been
paid to cheaper adsorbent, such as magnetic nanoparticles (NPs) adsorbents [1]. At present, many methods havéobéea used
production of FgD, NPs [2]. Ceprecipitation is a facile method for synthesizes NPs. The purpose of this study is synthesiz&d of Fe
NPs for the removal of flourscein dye from solution. For synthesiZe,Fanopatrticles, FeglFeCh, HCI, NaCH and nitrogen gas were
used. Adsorption experiments were carried out by adding the dry weight@fNes by keeping the dye concentration constant, the
equilibrium concentrations of dye were measured with aMll%¥ spectrophotometer. Characterizationsghthesized R©, NPs was
done using XRD pattern and SEM image. The results show that the size of synthegzedHseare about 40nm The effect of pH on
the adsorption of dye was studied at pH range-®fhd shown in Fig. 1. From this figure it can be seen that the maximum adsorption of
dye are in acidic pH range (< 4). The effect of the amount of NPs for renfal i solution is shown in Fig. 2. This figure shows that
addition of 0.07 g of NPs lead to maximum removal of dye.
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The utilization of the F©, NPs as an adsorbent was successfully carried out to remove the fluorescein dye from solution. The maximum
dye removal was 78.8 mg/g.
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Effects of reductive agent concentration on the corrosion resistance of electrolessMalloys with EIS and LSV methods and
study morphology andtopography surface NiP
Saeideh Mehrfar*® , Ahmad Nozad
a) Young researchers clubslamic Azad University, Bonab Branch, Bonab, Ildnnstitute of Nuclear Science and Technology, Organic of Atomic
Energy, TehrarCorresponding Author #nail:s. mehrfar@yahoo.com

Ni-P alloys, as corrosion protective coatings, constitute one of the earliest industrial applications of amorphous méataésglepys

are widely used for corrosion protection in manyresive environments such as the oil and gas industries, mining and chemical
manufacture [2]. Electroless {®i alloys were deposited onto steel substrate from a bathseingn hypophosphitas reductive agent.

The effects of reductive agent concentration on the corrosion resistance, morphology and topography of the alloys wdreTaralyz
variation of the reductive agent concentration leads to the change of corrosion resistance ofstlieia@lto the composition and the
structure change, the alloysobtained with the 42.8agllum hypophospletshow better corrosion resistance than those with the 37.2 g/l
sodium hypophosphiteElectrochemical potentiodynamic polarization experiment vpgdied in 1N HCI solution. All electrochemical
experiments were carried out using an Autolabe PGSTAT 302N controlled by GPES software. Impedance data were analyz&d using FR
software. The topography of the deposits was analyzed by employing atomic forosampe (AFM). The morphology of the deposits

was analyzed by employing scanning electron microscope (SEM). The LSV and OCP measurements indicate that the inarease sodiu
hypophosphite in bath plated have effect on the corrosion resistance and copasiatial of NiP alloys in HCI solution. The
electrochemical corrosion parameters obtained from the Tafel polarization curves show that the corrosion potentialtisteifys pos

while the corrosion current of alloys decrease in 1N HCI with the rati@bbPO; increase.

The AFM and SEM images indicate with increase hypophosphite Cons. The surface appears to be amorphous and the amount of Ni
deposited on the substrate surface is more and uniform.
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Quantum chemical study of thiosemicarbazide compounds as corrosion inhibitors
A. Hashemi, M. Dehdab
Dipartment ofChemistry, Faculty of Engineering, Islamic Azad University, Bushehr Branch , Bushehabblgihasem.hashemy@gmail.com

C-steel is the most widely used as constructional material in many industries due to its excellent mechanical and lowegest.itslow
tendency to corrode makes it unsuitable for exposure to acids. The use of inhibitors is one of the most practisalanptbtection
against corrosion in acidicmedil]. Few of the aromatic thiosemicarbazide derivatives have been tested as corrosion inhibitors [2]. The
reactivity of these compounds was analyzed through theoretical calculations based on densitafftinetioy. The aim of this paper is

to investigation the relathionship between quantum chemical calculations and experimental inhibition efficiencies dfittrs ioyi
determining the quantum chemical parameters such as the energies of highest coolgdethr orbital energy (Bmo), lowest
unoccupied molecular orbital energy (fo), dipole moments , charges on the C, O, N, S atoms, polarizabllitiethe global hardness

(-), electrophilicity] , the chemical potential , and zerepoint enegies (ZPE). The correlations between the inhibition efficiency
and the parameters that are mentioned above for studied molecules have been discussed by using the density fundiiifa).tAdory

the computations were done at B3LYRB1++G** level of theory by using the GAUSSIAN 98 suite of programs gaseous phase

environment[36].we reached the conclusion that both experimental and theoretical calculations are excellent agreement.
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Quantum chemicalstudies on imidazole derivatives asorrosioninhibitors
M. Dehdaly’, S.A. Hashemi
Dipartment of Chemistry, Faculty &ngineering, Islamic Azad University, Bushehr Branch , Bushehr, Iran, dehdab_37@yahoo.com

The development of corrosion inhibitors based on organic compoundscontaining nitrogen, sulphur and oxygen atoms arg of growin
interest in the field of corrosion arddustrial chemistries as corrosion poses a serious problem to the iron ifdi&tiyowever, the
efficiency of the organic inhibitors depends on the natureand the state of the metallic surfaces, chemical compogitimt,renadf she
inhibitor. Quantum chemical methods have already proven to be very useful in determining the metleilae as well as elucidating

the electronic structure and reactiVi8]. Thus, it has becomea common practice to carry out quantum chemical calculations in corrosion
inhibition studies. The concept of assessing the efficiency of a corrosion inhiftiiothe help of computational chemistry is to search

for compounds with desired properties using chemical intuition and experience into a mathematically quantified and eshfiputeriz
Once a correlation between the structure and activity or properfgund, any number of compounds, including those not yet
synthesized, can be readily screened employing computational methoijlagy a set of mathematical equations which are capable of
representing accurately the chemical phenomenon under [i6dyThe purpose of this work is investigate the relationship between
molecular structure and inhibition efficiency. We attempt to find good theoretical parameters to characterize the effitiégrmy of

the studiedmidazole derivativdsy using differat methodsThe experimental data and the calculated quantum chemical indices related
to imidazole derivatives were adopted from H&f. There are many parameters, which are used as reactivity descriptors in chemical
reactions.n the present work, reaityivdescriptors such as the energies of highest occupied molecular orbital engsigy),([EBwest
unoccupied molecular orbital energy, (o), dipole moments, polarizabilities , the global hardness-), electrophilicity] , the
chemical potential* , and zerepoint energies (ZPE), are used to predict chemical reactivity of imidazole derivatives with their
corrosion inhibition efficiencieBull geometry optimizations for the whole structures here been performed at the BRAMR/6G**

and HF/6311++G** levels of theory, while is implemented in the GAUSSIAN 98 package of programs. parameters were calculated in

the gas phasef{® ]. Comparision of the %IE of the compunds studied indicates that their inhibition effect are closely related to the

parametes that are mentioned above.
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Monte Carlo Simulation of Contaminants Solubilization by Mixed Binary Surfactant
Zahra Khodadadi®, Hussein Gharib?, S. Morteza MousaviKhoshdeP,Majid Hashemianzadet
aDepartment of Physical Chemistry, Tarbiat Modarres University, Tehran, Iran P.Obox:1&El5Iran Molecular Simulation Research Laboratory,
Department of Chemistry, Iran University of Science and Technology, Tehran, Iran

Surfactaritenhanced remediatiofSER) is an effective approach for the removal of sorbed hydrophobic organic compounds (HOCs)
from contaminated soils. the propose of this study is the solubilization of contaminants by mixed surfactant with attdatjvelsive

head head interactioirom measurements of the micé&Neater partition coefficientc) and molar solubilization ratio (MSR), using

lattice Monte Carlo method. The simulation model were employed here adihrersional 60x60 x60 cubic lattice with a coordination
number of Z=6,.e., only nearest neighbor interactions were considered. Standard excluded volumes and periodic boundary conditions
were used. All lattice points were assumed to be occupied either by a solvent molecule, denoted by S, by a contam@\aot dead,
contaminant molecule,  k>1, or by one of the beads of a surfactant moledidegduce confusion, the nomenclature for each different
surfactant molecule is uniqua.first surfactant is indicated byH, with i (i>1) head beads and j (j>1) tail beads. sl surfactant is
indicated by AB;. The only type of move used to modify the configuration was the reptation move. The possibility of acceptance of this
move is calculated according to the standard Metropolis algorithm. Surfactant effect on solubilaratbntaminants follows the order

of C;> C3> C,. In binary combinations of H4i A4B, surfactants with attractive heédtbad interaction, solubilization capacity ofTd

pure was more enhanced when mixed witiBAfor all contaminants.The solubilizatiocapacity increased with the increase in
hydrophobic character of contaminanifie analysis has yielded fair results and can, therefore, provide valuable information for the
selection of mixed surfactants for the SER of contaminated solutions. The mixing effect on M&Rvahees for contaminants follow

the order of > C> C,. Both binary surfactant mixtures showed higher solubilization capacity for contaminants than their respective
individual surfactants except for @ antagonistic system wherein the values were lower than single surfactant. The mixed micellization
parametersmme | y i nteracti on par ameft were evalbated asimg Rukingh dppraachySynergigtid rhixed¢ i ent s,
surfactant systems promise to improve the performance of surfactant enhanced remediation of soils and groundwatemigytidecreasi

appled surfactant level and thus remediation cost.
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Growth of carbon nanostructures upon different substrates by thermal chemical vapor depositiomethod

Z. Haghparast*®, F. Bisepaf and Sh. Morad?
a Department of Chemistry, Science and Research Branch, Islamic Azad University, Feh(Bmail:zhaghparast_tmu@yahoo.compepartment of
Chemistry, Tehran North Branch, Islamic Azad University, Tehran, Iran

TCVD is preferred due to its simplicity and low cost production of nanomaterials for future industrial applications ¢tier the

synthesis of aligned CNTs via TCVD is based on the dl#iecelymposition
low temperatures (560000 °C), on the surfaces catalyzed by transition metals, like Fe, Ni, Co and Cu followed by bulk or surface

diffusion of carbon on the catalyst particles [2,3]. In the present study, we try to grow the carbon nanossumdiuassMWCNTS,

Chemistry, our life, our future 927



nanofibers, nano crystalline diamond on the stainless steel, brass, Cu and Al as substrates by TCVI[Staiathssl.steel, brass, Cu
and Al plates were prepared into 20 x 25 mm2 rectangular pieces and used as substrates for growiddl 6NJrepared substrates
were cleaned under ultrasonic irradiation in thremesecutive steps by deionized water, ethanol and acetone for 10 minutes that followed
by rinsing with deionized water. A thin film of Cu as catalyst was deposited on thergutegtainless steel, brass, Cu and Al as
substrates. All deposition was performed by a DC magnetron sputtering system unde Aerifressure at room temperature for 15
second After Cu deposition, the samples were placed on a ceramic boat and inedadjuartz tube of 100 mm inner diameter with
heating furnace at atmospheric pressure. Temperature of the samples was ramped up to 150 °C for 15 min with a flogasf(8@gon
sccm) for 10 min, then from 150 °C to 350 °C with mixed flow Argon glss@m) and H2 (20 sccm) for 20 min. After stabilizing the
temperature at 350 °C for 30 min, then, the furnace temperature was reramped to 550 °C with a flow of Argon gas (80H2d&() and
scem) for 30 min. After stabilizing the temperature at ¥50GH, gas (20 sccm) was introduced into the quartz tube for 45 min for
CNTs growth. Finally, Argon gas (80 sccm) was introduced to cool the samples to the room tempénetumerphology and structure

of the asprepared samples were examined by SEM (Phi¥p30).Fig. 1The AFM images show 3D projection of different substrates
surfaces after sputtered nano thin layer of Cu on stainless steel (Fig. 1a) with 8.97A roughness, brass alloy (Fig35Lh#Avith
roughness, Cu (Fig. 1c) with 10.39A roughness arfBi#§y. 1d) with 18.83A roughness.

Fig. 1. 3D projections of stainless steel/Cu (a), brass/Cu substrate (b).Cu/Cu (c) and Al/Cu (d) after sputtering.
Fig. 2 represents the SEM photographs of carbon nanostructures grew on the stainless steel, dwds&| §hibstrates. Fig. 2 (a) shows some nanostructures such as MWCNTSs,
SWCNTSs, bundle, nano wall and amorphous carbon that formed on stainless steel as substrate. The diameters of MWCNP4 ama abduBWCNTSs are about10 nm. Fig. 2 (b)
reveals thatifferent kind of CNTs such as MWCNTs (B0 nm), nano crystalline diamond ¢80 nm), amorphous carbon, roped-@®nm) structures with different sizes have
grown on brass substrate. Fig. 2 (c) shows some nanostructures such as nano wall, MWCNTs)anansleet and amorphous carbon that formed on Cu as substrate. Fig. 2 (d)
shows some nanostructures such as SWCNTs and nano sheet that formed on Al as substrate.

ol - :
Fig. 2. SEM images of grew carbon nanostructures: (a) on the stainless stée)/Quthebrass/Cu, (c)o the Cu/Cu, (d) on the Al/Cu
substrate.
It seems, the above different behavior comes from may be due to the kind of the substrates (stainless steel, brass, Cu and
Al), and also, from etching effect and interaction between satbsand catalyst (Cu). Ward et al. Indicated that the ideal
substrate for SWNT growth is a spon alumina film, while, single crystal substrates promoted the growth of mixed
SWNTs and MWNTSs [19]. On the other hand, some previous reports have been siioetohimg time and species have
important roles in some growth characteristics of CNTs such as density (yield) and diameters [2@a#ign
nanostructures were synthesized from acetylene and hydrogen directly on the prepared stainless steelahdass, Cu
substrates by TCVD method. It was found that pretreatment of the substrate surface is very important for successful
nanostructures synthesi&/e observed different kind of morphologies and nanostructures, with different yield and length
of CNTs usig SEM. SEM observations conformed that there are a very kind of nanostructures on to these substrates but
not the same. In addition MWCNTSs vyields and lengths respect to four these substrates. It seems that the stainless steel,
brass and Cu substrates aggtér than the Al substrate for growing the nanostructures. Never thevéessiggest that

Si/Si0, can be replaced with stainless steel and brass as substrate in practical applications.
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Kinetic isotope Effect on the Thermal Decomposition of DMB
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Three precyclic addition reactions i.e., the Dielder reaction [1] including its 1;8ipolar extensions [2], the cheletropic reaction [3]

and the ene reaction [4] are well recognized and broadly used in their forward and reverse sense. A fourthvingdctaam be
considered to complete these kinds of reactions are the addition of a cheletropic reagent X to an ene (Scheme 1). ditenxiatidec

of b-Ketoaldehydes [5] andy,g-unsaturated aldehydes [@ll in this category. An example of the reftbeletropic reactions is the
pyrolysis of 2,2dimethyl but3-enal (DMB) as described as Reactioiite experimental data show that the thermal decarboxylation of
DMB and 1d1-DMB are intermolecular, neradical scavengable processes of highly reproducable rates. The molecular mechanisms
involve the transfer of t h e-pogtibnddechnypléreentaryystldyowghe the ainnofl eludidation the u m
molecular mechanism associated with these 4&iadetropic ene reactions is of importance in order to have a precise idea of the
reactions pathways. The calculated kinetic parameters were abtaisbaracterizing the potential energy surfaces (PESs) to elucidate
the nature of molecular mechanisms and investigation of kinetic isotope effects of the studied reactions. All calculafmerfowaed

using the Gaussian 03 computational packagefffj the ab initio and DFT methods.Optimized geometries of the stationary points on
the PESs were obtained using the HF, MP2 and DFT calculations aBtt@®(6) level.Vibrational frequencies for the points along the
reactions paths were determined to jevan estimation of the zero point vibrational energies (ZP\Agsivation parameters were also
determined in the temperature ranges of pyrolysis reactions.The natural bond orbital(NBO) analysis of Reeddmiscovas used to

determine the charge ahges through the pyrolysis proces&siilar to our previous studies on the retrme reactions [81],
theoretical studies of these kinds of the retneletropic enmgeactions show that the thermal decomposition occurs through a cyclic

process. A fivemembered ring with the RC2 bond formation and G&85 bond cleavage describes the TS for both reactmEwmmetric
parameters for the reactant and the TS were obtained. From these data one can

Fig. 1
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Fig.1. Reaction Path in IRC Calculations
understandhat during the retrgheletropic ene processes, when the reactants are transformed to the TSSCHh&€RTC3 and C4AC5
bond lengths increase, whereas the@2l C506 and C3C4 bond lengths decrease. The B3LYP results for the reactions path is shown
in Figurel. Charge distribution at the TS shows that a small positive charge developed on R1 atom, while the C2 at@nsirpploet T
the electronic excess. The negative characters of C2 atom allow them to attract the positive characters in theHESCZhaterh
increase their negative character, which support the postulated cyclic transition state. There is one imaginary vibcaténel in the
TS for the studied reaction.The nearly high imaginary frequency at the three levels of the theotyastiois point is associated with
the light atom movement of R1in the TS.The activation parameters for the reaction 1 calculated at 563.15 K is showh. iliHEsele
results are compared with the experimental values.The magnitude of the calculatedddtmiie effects for the reaction 1 is 3.8 which
indicates that the hydrogen is transferred extensively in the TS.Our results are similar to the ctsrakbledhed precyclic reactions,
which confirm the concertedness of the rettheletropic ene reion.Finally the calculated negative value of the activation entropy
indicates that the reaction involve cyclic TS.
Tablel. Calculated and experimental kinetic and activation parameters

Parameter RHF MP2 B3LYP Experimental

Ea (kcal moll) 58.05 37.61 35.99 41.25/44.2

Log A 13.4 13.09 13.10 12.38/132.40

@HI ((kc-a)l mo | 56.94 36.49 348 e /43.1

@Gl ((kc-a)l mo | 57.38 37.74 36.07 P —

@S| (callkK-)mo | -0.79 -2.21 213 e /2.0
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Effect of two ionic liquids onthe structure of adenosine deaminase enzyme
Maryam Pooyafar*, Davood Ajloo
School of Chemistry, Damghan University, Damghan, Iran,Ematyampooyafar@yahoo.coriloo@du.ac.ir

In this study, effect of two ionic liquidef 1-allyl 3-methylimidazolium [amim]Cl, (allyl) and -Bnethyt3-octhylimidozolium
chlorides,Jomim]Cl, (octhyl)in various concentrations on tteglenosine deaminase enzyif#®DA) was investigated bymolecular
dynamics simulations. At first step, the structuresoaic liquids were drawn using (Hyperchem 7 software) and optimized with the
semiempirical AM1 method. Then 5, 10, 15 and 20% concentrations of the ionic liquids were prepared and inserted into a Box of 7 x
7 nm3. Protein and water molecules were randomly addedttie simulation box and the system was equilibrated for 20000 ps at
constant pressure (1 atm) and temperature (300 K). After simulation, we surveyed changes of protein area (SAS), Rawli(Rgjyrati
Radial Distribution Function (RDF), Root Mean Sq@reviation (RMSD) and Hydrogen bonds (Hbond) around the protein, solvent and
ionic liquid in various concentrations. By studying the changes in protein surface area, it was observed that the ausfauereased

by increasing concentration. The satnend is observed in the radius gyration analyses. It was also observed from hydrogen bond
analyses that the number of hydrogen bond between solvent and protein is decreased by increasing concentration déidmiR Ddui
diagrams, we have increasiriend for solventigand and decreasing trend for ligadijand and ligandi protein by increasing
concentration. Totally in these diagrams, RDF value for octhyl is more than allyl, which represent more interaction thiaocttiyl.
Reaching the systemo equilibrium is observed from constant curves of RMSD diagrams. In conclusion octhyl interaction is more than

the allyl which is proved in above result.
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Complexeation of dimethyltin(1V) dichloride with tryptophan
M. Moazzami® ,S. Seif® ,A. Shamel’, F. Gharib ©
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Organotin(IV) compounds have long been characterized to exhibit relatively high antitumour activity. The structures adiopéad b
trialkyltin(IV) ions in aqueous solutions appear to have line&®nC and planar skeletons, respectively. Information pertaining to the
structure and behavior of these ions in solution at different pH has been the subject of many recer Ja@eases.ions have tzer

unusual effects on the structure in water as solvent. There should be particularly pronounced ordering of water mthlecedesfarial

plane of the dialkyltin(IV) ions because of the strong electrostatic field near the tin atom. In additiymrdphobic nature of the alkyl

groups will tend to force more hydrogen bonding in the solvent around the axial positions. All measurements were car@6d@ut

The ionic strength was maintained to 0.1 mol“dmwith sodium perchlorate.The piieter wa calibrated for the relevant™H
concentration with a solution of 0.01 mol drperchloric acid containing 0.09 mol dnsodium perchlorate (for adjusting the ionic
strength to 0.1 mol dr).

For this standard solution, we $édg[H"] = 2.00. Junctiopotential corrections calculated from eq 1

'Iog[H+]reaI = 'Iog[H+]measured+ at+ b[H] measured

a and b were determined by measuring of hydrogen ion concentration for two different solution efwitEI€ufficient NaClQ to

adjust the ionic media. In albses, the procedure was repeated at least three times and the resulting average values and corresponding
deviations from the average are shown in the text and Tables. Using a combination of spectrophotometric and potenttbodsgric me
different models inleding ML and MHL and several polynuclear and protonated species were tested by the computer program. As
expected, polynuclear complexes were systematically rejected by the program, as also vgréviAH,, and ML, (the charges were
omitted for simpliciy). A value for the MHL species was also calculated by the program, but the species was not considered further,
because the estimated error in its formation constant was unacceptable, and its inclusion does not improve the goedite$hef th
models finally chosen, formed by MHL and ML for the ligands, besides the hydrolysis productsSoi(M§* resulted in a satisfactory

of numerical and graphical fitting.
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Standard Partial Molar Volumes of N,NNL,2-Ethyl -bis(salicyladimine) Schiff Base (Salen) irionic liquid (1-hexyl-3-methyl-
imidazolium chloride) [HMIm]CI + DMF Solutions at T = (283.15 to 313.15) K
Maryam Khoshalhan'*, Hemayat Shekaar?, Abolfazl Bezaatpour
!Department of Chemistry,University of Mohaghegh Ardabili, Ardabil, If&¥repartment of Physical Chemistry,University of Tabriz, Tabriz
Iran,Email:maryamkhoshalhan@yahoo.com

The densities of salen Schiff base at several temperatures in the presence of an iorfiehkigyieB-methytimidazolium chloridein

N,N-dimethylformamide (DMF) have been measured. Using these data, the apparermnm&s,v’, standard partial molar volumes,
0 0

7, and partial molar expansivities! , have been calculated. The obtained volumetric quantities have been used to interpret of solute
solvent and solutsolute interactions occurring in these types of mixtures. Density data were continuously measured using a vibrating

[}
tube densimeter apparatus (Anton Paar, DMA 4500M)[1]. The valu\éé ohave been calculated by weightleastsquares regression

0 0 2
\4 SYZ] =A BT €T

analysis.The temperature dependence ‘ofcan be expressed a (1) where A, B, and C are empirical parameters

0
and T is the absolute temperature. The partial molar expansﬁrfty was calculated by e@ with respect to temperature:
0 _ 9] — 0
BO=(N// e B= ZC:'F(Z)The values ofE" are also employed in interpreting of the structmaking or -breaking
0
properties of various solutes(5f values for solutions DMF have positive values and increase with rising temperature. Therefore, ionic

liquid and ligand under study is structure maker.
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Molar conductivities of ionic liquid of 1- hexyl -3 methylimidazolium bromide in the presence of oN, N4 bis(2-

pyridylmethylidene)- 1,2- diimino ethane(BPIE) Schiff base in DMFsolutions
Maryam Khoshalhan'*, Hemayat Shekaarf, Abolfazl Bezaatpour*
Department of Chemistry,University bhaghegh Ardabili, Ardabil, Iran? Department Physical Chemistry,University of Tabriz, Tabriz lran
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In recent years, Schiff bases, as important class of ligands in coordination chemistry have been studied in the pogsericgidbi
Therefore, in this study, conductometry as an electrochemical technique, which provides us with most precismllatinf@mation
concerning ion association and ion solvation interactions in solution was used for the study of effect of a Schiff easaioridguid

solutions. Conductivity measurements yield both the ions association constant, Ka , and Limlﬁnganductivities',‘O, as well as
information about the relative solvating ability of solvents for the various ions[1]. The ionic liquitex¥l -3 methylimidazolium
bromide [HMIm]Br was synthesized and purified by using the guace described in the literature [2,3]. Conductance measurements
were carried out on a digital conductivity meter (Metrohm model 712) and a digpiegconductivity cell with a cell constant of
0.824cmi 1 [ 4] . The ¢ alle yusiagithe cheasucetl specificccondudtivitees in thetaduneoasssolutions of the
ionic liquid at different concentration of a Schiff base MNy(2-pyridylmethylidene)l,2-diimino ethane (BPIE). Analysis of
conductivity data in the framework of the lam@ncentration chemical model (IcCM) were made using the following set of equations ( 5):
1-a

L =l & S(cg Eel(c)a o aX &) %, Ke=2% & @

The calculated parameters arr<ea, L 0 which summarized in Table 1.

Table 1. The associatiorh(sa, limiting molar conductivitieé‘ 0 of [HMIm]Br
in the presence of BPIE Schiff base in DMF solutions at 298.15 K.

m(mol.Kg-1) K L
(dm3.mot1) @ (S.cm2.moi1) _ 9

0.0000 86.22 10.86

0.0477 87.01 9.96

0.0707 88.84 9.81

0.1183 94.73 9.43

The results show that the molar conducti\lﬁy, decreases with increasing BPIE concentration. An increase in the BPIE concentration
causes théormation of ionpairs in the dilute region and stronger ion association in the studied mixtures and then a decreasing molar

conductivity.
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Advanced Isoconversional Method and Dynamic Modeling of Curing Process of GDE based nanocomposite
*
Abdollah omrani, Abbas Ali Rostami, Fatemeh Ravari
Faculty of Chemistry, University of Mazandaran, P.O. Box 453, Babolsar, Iran ,

fatemeravari@yahoo.com

The aims of the present study arepieparation of a new reinforced epoxy composite based on glycerol diglycidyl ether which did not
report in the lierature, 2Kinetically modeling of the selected system using various methods to determine that which model can describe
our experimental observations. In this study, Glycerol diglycidyl ether (GDE), ardin3e3hylglutaric anhydride (DGA) were carefully

and homogeneously mixed, at a stoichiometric ratio, then nanoalumina (10 phr) is added to the epoxy matrix. In the thst stage
initiator was added atd 81 p Y. Ypynamic DSC scans were conducted in the temperature rang285026C at five different

heating rates of 2.5, 5, 7.5, 10 and315& ¢ Experimental data was analyzed using DSC [1,2] by the homogeneous reaction method

in which'©O was considered as constant and whole cure reaction assumed to be a single kinetic process. The reaction rate obtained by
this assumption was compared to the experimental results in Figure 1. So, it can be concli@e thatstant during the course of
reaction sincehe fitting is reliable. For dynamic conditior®,was calculated using an advanced isoconversional method [3]. Figure 2

shows that the activation energy increased at U grefue®, it is appro
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In conclusion, the experimental data are in good agreement with those calculated by the autocatalytic model, andstheeguhsat

the activation energy decreases by increasing of conversion.
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Corrosion protection properties of phenyltrimethoxysilane based segel nanocomposite coating on copper
D. Seifzadeh] E. Golmoghani- Ebrahimi
Department of Applied Chemistry, University of Mohaghegh Ardabili, Ardedoil

Copper is popular metal materfat sculptures and kitchen utensils (casseroles, frying pans, etc.) owing to their beautiful appearance and
low chemical reactivity. But in wet environment, their corrosion process will be accelerated by forming hydroxides andd harmfu
complexes. Several ethods have been employed to corrosion protection of copper. In the present woiliasdidananocomposite

coating has been developed byig@l method for corrosion protection of copper. Thé gel coatings have been synthesized from
phenyltrimethoxysdne (PhTMS) in presence of ethanol (as solvent) and 0.1 M hydrochloric acid (as catalyzer) in 1:1.6:3.8 volume
ratios. In order to investigate the effect of montmorillonite (MMT) nanoparticles on the properties of sol gel coatiegs)t diff
concentration®f MMT nanoparticles were added to the mixture. The sol was stirred continuously for about 1 h. The coatings were
prepared by dizoating technique and the obtained coatings were cured at 140 °C for 3 h in digital furnace. The morphologyi of the sol
gel catings was studied by scanning electron microscopy (SEM). The corrosion protection properties of the coating were studied by
polarization test and electrochemical impedance spectroscopy (EIS). The results indicated that the sol gel composites provide
exceptional corrosion protection in comparison with bare (untreated) copper substrate. The corrosion rate of sol gel comted coppe
samples decrease after the addition of MMT nanoparticles. The best result is obtained in the case of nanocomposite with 0.01%

naroparticle content.
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A Thermodynamic Study on the Binding ofMercury lon with Myelin Basic Protein at Different Temperatures
G. Rezaei Behbeharfj L. Barzegar®
2 Chemistry Department, Imam Khomeini International University, Qazvin, ft@hemistry Department, Payam Noor University (PNU), Abhar, Iran.

A thermodynamic study on the interaction betweer" s and myelin basic protein (MBP) from bovine central nervous system was
studied at 300, 310 and 320K in tris buffer solution at pH=7, using the isothermal titration calorimetry. The extended swidat

was used to reproduce the heats of 'HgVIBP interaction over the whole range of #figoncentrations. It was found that MBP has two
identical and nomooperative binding sites for Hgions. The binding parameters recovered from the new equation, attributed to the
structural change of MBP and its lmgical activity due to metal ion interaction. The extended solvation model is able to correlate the
binding parameters to the effect of metals ion on the stability of protein at low and Higkdrgentrations with a high predictive
equation as followslf2]:

A= 0maxs - FACLa +XBLp) - (@ - d)(XpLa +XaLlp)Xs
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p > 1 orp<1 indicatpositive or negative cooperativity of macromolecule for binding with metal ions respectively; p = 1 indicates that the

binding is norcooperative. We can expres)éB fractions, as the total Hg2+concentrations, [Hg2+]T, divided by the maximum
concentration of the Hg2+, [Hg2+]max, upon saturation of all MBP as follows:

2+
_ [Ho™ 11
B~ 2+ =1-
[Hg Tmax XA 1 B
The intrinsic dissociation equilibrium constants are 99.904, 112.968 and 1?@4724md the molar ¢halpy of binding are11.634,-

q q
10.768 and10.117 kdmell at 300, 310 and 320K respectively. The negative vaﬁesanddB reveal that the MBP structure was

destabilized as a result of binding to Hg2+ ions that characteristic of nonspecific interactions.

Reference

1.G. Rezaei Behbehani, A. A. Saboury, L. Barzegar, O. Zarean, J. Abedini, M. Payehghdr, J. Therm. Anal. Calorim. 20109101, 3
2. G. Rezaei Behbehani, A. A. Saboury, A. Fallah Baghery, Bull. Korean Chem. Soc.2008, 29, 736.

A Thermodynamic Investigation of Aspirin Interaction with Human Serum Albumin at 298 and 310K
G. Rezaei Behbehartj L. Barzegar®
3 Chemistry Department, Imam Khomeini International University, Qazvin,, f@hemistry Department, Payam Noor University (PNU), Ablran.

This study was designed to determine the structural changes of human serum albumin (HSA) in the presence of aspirituio$20 so
at physiological pH 7. Isothermal titration calorimetry (ITC) at 298 and 310K, and-fitiing procedures were aped to characterize

the drug binding sites, the binding constants in the aspirintHSA complexes. The heats obtained for aspirin+HSA intexaeponed

and analyzed in terms of the extended solvation theory. It was indicated that there are wssebbf identical and necooperative
sites for aspirin. Calorimetric evidence showed that strong aspirin+HSA interaction occurs at very low aspirin con¢eratai®084
mM), with overall binding constants of 2.76 x 1061dnd 9.3x105 MLat low andhigh aspirin concentration domains respectively. In
this work, we have attempted to find the binding parameters and conformational changes of HSA due to its binding wathps$girin
The heats of the macromolecules+ligands interactions in the ageelvest systems can be reproduced by the following equation:

A= dmai - Rl A *+ XigLe) - (@G - GGl A+ Xi5Le) X
g is the heats of ASP+HSA interaction at certain ligand concentration%“@mdpresents the heat value upon saturation of all HSA. The
parametersdﬁ and dg exhibit the HSA stability in the low and high aspirin concentrations respecti&e@an be expressed as follows:
PXg
XAt PXg
, p > 1 op<1 indicatepositive or negative cooperativity of macromolecule for binding with IiIand respectively; p = 1 indicates that the

Xp =

binding is norcooperative. We can expres)éB fractions, as the total aspirin concentrati &S T, divided by the maximum

concentration of the aspirilL,ASH max - upon saturation of all HSA as follows:
[ASH,

B T rhcn .
[ASHmax xp=1-xg (3),
o
The negative value o?lA imply that aspirin destabilizes the HSA structure in the low aspirin concentration region. p=1 indicates that the

binding is norcooperative in the tweets of binding sites.
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A new approach for titration calorimetric data analysis on the binding of mercury ion with myelin basic protein

A. A. Sabouny, L. Barzegar™
a Institute of Biochemistry and Biophysics, University of Tehran, Tehran, Iranb Chemistry Department, Payam Noor URMe&rsit#khar, Iran.

The interaction of the myelin basic protein (MBP) from the bovine central nervous system with ri@rouas studied by isothermal
titration calorimetry at, 3 h 3 and 3 in Tris buffer solution at pH=7. A simple rapid method for determination of the dissociation
binding constant for Hg-MBP interaction was introduced using the isothertitadtion calorimetric dataConsider a solution containing
ligand L, and a biomacromoleculéM) that contains'g" sites capable of binding the ligand. If the multiple binding sites on a
macromolecule are identical and independent, the binding pararcestdoe reproduced by the following equation:

Dd oo Day 1K

Omax q g 9

Where Dg =q,,, - (- drepresents the heat value at a certain ligand and biomolecule concenliriatisthe total biomacromolecule

and gmarepresents the heat value upon saturation of all biomacromolew(!eis the dissociation equilibrium constant for the
equilibrium:
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M+LU MLK ML

0 =
[ML]
If g and gmax are calculated per mole of biomacromolethda the molar enthalpy of binding for each binding S;tﬁ)(will be
1 K
y M, A, 1 Ko
Yq %’. Therefore, the plot of dmax vs. d should be a linear plot slope of9 "and the verticalntercept of 9 , which

g and Kd can be obtained. The lack of a suitable value for gmax to obtain a linear (plm)ofc VS. gt may be related to the
existence of noncooperative binding sites or the interactiatvieen them.
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Adsorption of Safranin on two adsorbents from Aqueous solution
Gh.Koutchakzadeh*
Department of chemistry, Science Faculty, Islamic Azad University,Korranitaadhgh kouchakzadeh@yahoo.com

This study comparactivated carbon with fig leaf as two adsorbents. The use of cheap and ecofriendly adsorbents have been studied as an

alternative substitution of activated carbon for the removal dyes from waste water. In this study varying the parameaterostatt

time, PH, percentage of dye removal and temperature was determined as a function of the solution[1]. For activatedecarbon, th

percentage of dye removal was not affected by PH variation and it reached equilibrium in 150 minute. But, the procesgtiohbios
nearly reached equilibrium in 20 minute and the optimum PH was up the range of 6. For activated carbon percentageoofitlye rem
increased until 27% but for fig leaf this parameter increased until 91%. It was found that activated carbon hasdsdguiena
efficiency compared to fig leaf. The experimental data of two adsorbents were fit well to Langmuir and Freundlich matel[2].
adsorptive process for activated carbon was not spontaneous compared with fig leaf, because this process\v@asfgpaaineous.

But, both processes were endothermic. With increasing temperature and concentration, increased values of adsorpti@am then we ¢

say reaction was exothermic.

Reference

[1] N.A.Adesola Babarinde and et al, Isothermal and Thermodyna®tcudi es o f the Biosorption of Zinc( wuw)
J.;Applied Sciences Reachearch,4(6),2008.

[2] Runping Han and et al, Equilibrium biosorption isotherm for lead ion on chaff,J.:Hazardous materials, B123,, Z805.

Volumetric behavior of D-glucose in aqueous ionic liquid solutions at 298.15 K
Hemayat Shekaarf, Yaghoub MansoorP, Amir Kazempour"*
3Department of Physical Chemistry, University of Tabriz, Tabriz,"Dapartment of Chemistry, University of Mohaghegh Ardabili, Ardabil, Iran*Email:
amirkazempour@ymail.com

lonic liquids are organic salts that are characterized by some unique properties which introducegtieem salvents. Within the last

Il ons

years, numerous concepts have been developed for ionic liquid applications in areas such as catalysis, separation technology,

electrochemistry, analytics, and particle synthesis [1]. Interest in these applications issinethgthened by the fact that some ionic
liquids have a great potential in dissolution of saccharide and cellulose. The significant body of works performeeloh tligsfibeen
focused on the spectroscopic studies. There are only a limited numbermbtlynamic investigations on the properties of saccharides
in ionic liquids. In the current work, volumetric properties ofjiDcose have been studied in aqueous solutions of ionic liquids with
different alkyl chain length ¢propyk3-

methylimidazoliumbromide, pentyt3- methylimidazolium bromide and-Hexyt3-methylimidazolium bromide). For this purpose,
density measurements were carried out on different compositionsgbicbse in aqueous ionic liquid solutions at 298.15 K. The
apparent molar volunseof D-glucose were calculated by using the equatioxfo_f M/d [100(Id dO)/mqu]. In this model, M is the
molar mass of Bylucose, m is the molality of Blucose in solutions, d and dO are the densities @fl{idose + ionic liquid + water) and

(ionic liquid + water) solutions, respectively. It has been found that the pl\étaljainst m is linear thereby, the standard partial molar
(o] = 0 +
volumes (V’ ) of D-glucose are obtained by leasfuares weighing fitting experimental data to the equatic}{i oyf S,m1 in which

o]
Sv is experimental slope.” is a measure of solublvent interactions occurring between saccharidkianic liquid. Results imply

o)
that the values oyf increase as the alkyl chain length increase. This observation may be attributed to the fact that a longer alkyl chain

is less solvated by water molecules and hence interacts stroitiglipsglucose molecules. This mind is conformed by Zhang et al [2]

demonstrated that a short alkyl chain in the cation, enhances the solubility compared to longer one.
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The corrosion inhibition effect of N, N Rjpropyl-bis(salicyladimine) Schiff base(salpn)on the AZ61 magnesium alloy in acidic
media
D.Seifzadeh, S.HamzehdoustHasan kiyadeh*
Applied Chemistry Department, Faculty Of Science, University of Mohaghegh Ardabili, ArdabiEmail: Shamzehdoust@yahoo.com

Magnesium alloys have potential wide application in automobiles, electronic and aerospace industries due to their aftirtaal wei
strength ratios. The use of inhibitors is one of the most practical methods for corrosion protection of metals. THesagtudy is to
investigate the inhibition effect ™ , N ,Rjpropytbis(salicyladimine$chiff basgsalpn)on the corrosion of AZ61 magnesium alloy in
0.1 M HCI solution using Potentiodynamic Polarization and electrochemical impedance spectroscometd8¥. The concentration
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rang of Schiff base employed was G@06 M in 0.1 M HCI solution. All measurements were performed at room temperature and
pressure of one atmosphere. The results show that the corrosion rate of AZ61 alloy in the 0.1 M id@Issghificantly decrease after
addition of studied Schiff base compound. Data obtained from different electrochemical tests was in good agreemenhevitf heget
inhibition action of the studied compound is mainly due to its adsorption on the atfagesuAdsorption process obeys the Langmuir

adsorption isotherm. The morphology of samples surface was investigated using SEM in the presence and absence of inhibitor.
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A combined DFT and synthetic study on the catalysfree,solventassisted synthesis df,3,40xadiazole 2-thiol derivatives
Mohammad SoleimanBeigi* ®, Maryam Yousofizadelf, Reza Aryanb, Shima Khosravt
2Dep. of Chemistry, Faculty of Science, llam University, llam, Iran. ,
bDepartment)f Chemistry, Faculty of Science, University of Zabol, Zabol, Iran

yousofizadehm@yahoo.com

1,3,40xadiazole2-thiol derivatives are an important class of fimembered heterocyclic compounds which haveaettd much
attention due to their applications as key intermediates in organic synthesis, biological activity studies [1] and lthhereistey [24].
we have found only few procedures describing the synthesis, and no reports concerning the sflgenbin the synthesis and
tautomerization of these compounds in the literature[5]. (Fig.1.)

H
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Fig.1. The structure of  and Il
A mixture of acid hydraizde arzhrbon disulfide in DMF was stirred, then was heated until complete ring closure. Progress of reaction
was checked by TLC. The Gaussian program was used for all computations. The geometry optimizations of the tautoméls (I) and (
were carried out at B.YP/6-311++G(d,p) with taking into account the polarity of medium in gas phase and in different solvents using
selfconsistent reaction field (SCRF) method by using SCIPCM solvent model .

(0]

N—N
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r. t., then 70 °C
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Scheme.1.Heteroaromatic hydrazide were tested in DMF.
The values of absolute energy and sohamiute interaction energy indicates more stability for both tautomers in more polar. The
highest solution energy values for tautomer (1) and (Il)im®@MF and CHCN respectively. tautomers stability according tovElues
are as follows:
For tautomer (l): DMF > CKCN > GHsOH > CHCIl,> Toluene , For tautomer (Il): GBN > DMF> GHsOH > CHCI, >
Toluene.Theoretical calculations confirmed that Dd#Sisted the formation of only one of the expected tautomers (tautomer [) as the

single observable product of the reaction.
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On the aggregative properties of brilliant crysel blue in aqueous andaqueous salt solutions
S.E. Hosseirft” , A.Ghanadzadeh Gilanf, M. Moghadan?, M.S. Zakerhamid®,
2Department of chemistry, Faculty of science, Guilan university, RAstesearch Institute for Applied Physics and Astronomy, University of Tabriz, Tabriz

It is well reported that photphysical behavior of a dissolved dye depends on its concentration and the nature of its environment. The
environment effect is closely related to the nature and degree béalyent interactions. The strength of the molecalssociation
depends on the several factors including the dye concentration and structure, ionic strength, temperature and preseiccgobfaoms

[1-4]. In this work, the selfissociation of brilliant crysel blue, BCB, (1x102x10° M) in water ad in aqueous solutions of CaCO3

(0.01, 0.1 and 1M) and CH3COONa (0.01, 0.1 and 1 M) has been investigated by mean¥isf Epéctroscopy. Analysis of the
spectral data yielded the dimer association constant and individual monomer and dimer spegpdyilBy the exciton model, the
interaction energy between the BCB molecules in the dimer species has been evaluated. Further information about theeatiymer geo
the angle between the transition dipole moments of BCB molecules and the distance betwesrothers in the dimeric structure, the
oscillator strength of monomer and dimer have been obtained. It is proposed that water structural effects and hydrenaiotibitsiatre

the major factors in aggregation process.
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The Effect of pH on the Physicochemical Properties and the Recovery Percentage of Platinum from Spent Dehydrogenation
Catalyst by Cyanide Leaching
M. R. Beigi*’, F. Mirsaeed?
1. Research and Development Department, Iran Chemical Industrial Investment Company (I.C.1.1.C.), IsfahamdRiNodbeigy@yahoo.cqr@.
Department of Science, Islamic Azad University, Shahreza Branch, fRisaedi@yahoo.com

The petroleum and petrochemical industries produce considerable amounts of the spent catalyst containing platinumracibwagher p

rare metals annually. There are several methodpl&dinum recovery from spent catalyst. In this research project, platinum is to be
recovered through cyanide leaching. Various parameters of interest are studied and the optimum conditions for highrestqdatmy

are considered. Crushed catalysttide leached using 1% NaCN solution with different pH ranging from 5 to 12 in a 300 cc stainless
steel high pressure sealed capsule reactor 4C1#% 6181002 KPa for 1 hour. The liquid phase is light yellow in color and platinum
complexes are to be parated from it by ion exchanger resin. The resin is then dried and burned at temperature ranging from 800 to
850°C. The recovered metallic powder is mainly platinum.In this method, the effect of pH on recovery percentage of pldteoum a
number of physiechemical properties of spent dehydrogenation cataliyst, surface area, pore volume and crushing stréngts
investigated. Then the change in those properties is diagrammatically shown and the optimum conditions for platinum recovery
percentage are mad up.

The effect of a number of other relevant parameters such as average particle size, sodium cyanide solution to spsatgtetedyist,

leaching temperature, reaction medium pH and digestion time on recovery percentage can be investigated.
Reference

[1] I. Peka, L. Vodicka, J. Ulrich, US patent 4,077,800 (1978), to Vysoka

Skola, Prague, Czechoslovakia.

[2] P. Cichy, US patent 4,337,085 (1982), to Kennecott Corporation.

[3] G.B. Atkinson, R. J. Kucczynski, D. P. Desmond, US patent 5,160,71

[4] CRC Handbook of Chemistry and Physics, 74th ed. CRC Press, Boca Ratoi99493

[5] K. Shams, M. R. Beigi, A. Gholampour Shirazi. Applied Catalysis A: general 258(2002%227

Theoretical study of some aromatic compounds
A. Mohajeri and A. Ashrafi
Department of Chemistry, Shiraz University, ShiraanIr

Aromaticity is an important concept in physical organic chemistry. Because of the importance of aromaticity, there haanyeen
attempts to rationalize and quantify this property. Bec@umsenot an observable quantity, there is not any generally accepted single
quantative definition of aromaticity. According to the most definition of Schleyer amebdceers [1], aromaticity is a manifestation of
electron delocalization in closed circyitesults in energy reduction. Aromaticity is usually evaluated indirectly by measuring a
physicochemical property that reflects the aromatic character of a molecule.Several criteria have been put forwardsirtoattempt
rationalize and quantify the concegtaromaticity. These can be divided into i) classical criteria, namely, energetic, structural, magnetic
and reactivity based measures and ii) electronic properties. Here, we briefly introduce those indicators that are usedent the
research. The psent study is directed to show how the properties derived from the topological analysis of the electron density can be
applied for description of different aromaticity indices. The molecular geometry of aromatic rings have been optimiz83lat Phe

levd of theory and 8311++G** basis set with Gaussian 98 program [2]. The AIM2000 program [3] was used for topological analysis of
electron density. In the last work, we have derived properties from topological analysis of electron density at theaipgiotitRCP,

in aromatic rings. In this research, the characteristics of the electron density at the critical points are analyzégt@s describing

the aromaticity in aromatic ringMolecules containing 1 to 4 simembered rings have considersdme of them including heteroatom

in their structures. We have calculated these properties and the values of HOMA,Eg\Tand SA indices of given rings. The
conclusions are illustrated that various aromaticity indices correlated wiittalcpoint properties in different manner. The results
obtained from the correlation between BCP properties and aromaticty indices for benzenoid aromatic hydrocarbons indicst®fthat
BCP properties have the best correlation with most of indiceseas HOMA and SA indices are found to be the best correlation with
most of RCP properties. In this work, the characteristics of the electron density at the critical point are analyzéptass disuaribing

the aromaticity in aromatic ring¥he resuls are similar to previous investigations in which we founded that inclusion of heterocyclic
compounds in the set of aromatic rings under investigation may cause obvious discrepancy in the correlation betweenti&SRupdope

aromaticity indices.
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Effect of ionic liquid on aggregation of nickel tetrasulfonated phthalocyanine
Masoomeh sangian*, Davood Ajloo
School of Chemistry, Damghan University, Damghan, |f&mails: Sangian131@gmail.comjloo@du.ac.ir

Due to their unusual properties, ionic liquids (ILs) are increased attention from academic and industrial research coalikafiiie

and due to their unusual properties the role of ionic liquids (ILs) in affecting aqueous aggregation has becomiimtognse interest

[2]. Effect of addition of a IL, dmethyt3-octylimidazolium chloride (Jomim]CI) on aqueous aggregation of phthalocyanine (NiTsPc), is
investigated at neutral pH in the presence of various concentration of [omim]Cl usiisWgectracopy. A SPECORD 205 Analitik

jena spectrophotometer was used for the acquisition éivid\molecular absorbance data. Required amount of ion liquid was taken and
diluted to desired final concentration. Precalculated amount of 0.015, 0.03, 0.04, 0.0B&hd of [omim]Cl was directly added to

aqueous solution of NiTsPc. Phosphate buffer (50mM) of pH 7 was prepared. The spectrum data of the species were obtained and
analyzed. Results of absorbance spectra showed that by increasing the phthalocyanitetomcthe dimmer percentage is increased

and by increasing the ionic liquid concentration, the effect of lls on phthalocyanine aggregation increase too. In ¢pmesesior and
increasing the lls concentration facilitate formation of monomericepand cause binding of phthalocyanine to IL micelles. Absorption
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band of 610 nm is shifted to 665 nm which attribute to presence of monomer species.
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Effect of Hg diffusion on Zinc electrochemical behavior
M. Kohzadi?, M. S. Rahmanifar™®, M. M. Aghasi, A. Karimi ?, Z. Mortazavi®, H. R. Rashvand, S. H. Shekofteh
a- Taban research center Saba Battery Co. Tehran JtarFaculty of Basic Science, Shahed University P.O.Box 13625 Tehran.Iran,
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Diffusion is the process by which atoms move in a material. Many readgticswids and liquids are diffusion dependent. Structural
control in a solid to achieve the optimum properties is also dependent on the rate of diffusion. Atoms are able to mlovettsotids
because they are not fixed but move rapid, samajplitude vbrations about their equilibrium position of atoms has sufficient amplitude
to move from one atomic position to an adjacent one. The fraction of atoms possessing this amplitude increases marlsiady with
temperature [2]. In this work, the diffusiorof Hg atom in Zinc plate and effect of diffusion condition on Zinc electrochemical
properties was investigate. For this propose a Zn surface was modified by meaRssafiidipn and followed by a heat treatment. The
depth of Hg diffusion were charactez by Energydispersive Xray spectroscopy (EDAX) and scanning electron microscopy
(SEM).The electrochemical properties of -Ag system was studies on concentratesS® solution by means of different
electrochemical methods. The results showed temperature has most profound influence on the diffusivity and diffuskdg irm@nof
The electrochemical studies shown the Ecorr of Zn electrode,%Osblution was increaseby Hg diffusion and a passive layer

contains Zn, Hg and S was produced on Zn surface in anodic polarization condition.
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Substituent effect on dipolar dipolarophil reactions : aHammett study via DFT
Mahsa llka *, Mahdiyeh llka
Department of Chemistry, Islamic Azad University, Shahrood Branch, Shahrood, Iran.Corresponding Autiibmiahsailk&®yahoo.com

1,3Dipolar cycloadditions offer suitable omséep routes for the production of a variety of fimembered heterocycles [1]. High
stereospecificity/stereoselectivity associated with these reactionstheakesynthetically significant [2]. 1;@ipolar cycloaddition (1,3

D.C.) reaction of nitrones with alkenes is one of the most valuable reactions in organic synthesis since #it®msterech as nitrogen

and oxygen are pharmacologically important [8]tHis research we extended our studies to discover the effect of substituent on the 1,3
D.C. reaction of substituted nitrones with ethylene by applying the Hammett equation. Originally, Hammett study was based on
ionizations of mandpX C6 H4 Y, wikersé6wag i ntroduced as O6the Hammett equationbd.
for X=H, k is the rate constant for the grouprXis a constant for a given reaction under a given set of conditions, &nd constant
characteristic of the gup X. The structures of reactants, TSs and products were optimized using B3LYP metheBil&tdb@sis set

with Gaussian 03 computational package. To confirm the nature of the stationary species and evaluate the activatiorriersergy ba
frequency calc@tions were carried out. For minimum state structures, only real frequency values and for the transition states, only a
single imaginary frequency value was accepted. The Berny algorithm method was used to locate the TSs. The followinsheguation

our results of a linear regression for log(kX/ko) versus Hamswaihstant.

IogkL =1.2128 +0.009¢

and R=0.9734

The Hammett value of 1.2128 was obtained in the reaction of nitrones with ethylene. The correlation coefficient between log(k/ko) and
ois 0.9734. Positive Hammett r value indicates that the electron withdrawing groups moderately increase the rate of this reaction.

RS T

N @ N

N, + HC=—=CH, ———
\05
X=CHO, Gl GNJF.H NH NHGH; NG, OGH; OH
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Prediction of Carbon monoxide Adsorption on Silicon carbid nanotube using Density Functional calculation
Z. B. Ngjini*", N. Abbas?, M. Haghbayarf
“Department of Chemistry, Faculty of Science, Shahid Chamran University, Ahvaznehfasibe.abbasi@gmail.com

Silicon carbid nanotubes (SiCNT), which were first synthesized in 2001[1], are analogous to carbon nanotubes in margncespects
exhibit one dimensional tubular forms. Chemical gases such as Carbon monoxide (CO) is highly toxic to human beingssaslianimal
inhibit the consumption of oxygen by body tissues [2]. Therefore, gas sensors with high sensitivity to this gas aresinegh[Bldéne
adsorption of CO on (4,4) SICNT was studied by using B&€ulationat the pbepbef81G level of theory. peviic boundary condition

in the tube axis direction was employed. In this case, the length of the cell &.Bi3His work, two configuration of CO molecule{O
down, and @own) are considered relative to the three possible sites of SICNT : the tepSifethd C, the center of hexagonal ring (H).
The adsorption energy of single molecular CO on tube is defined Entsicol Entsl Eco WhereEnrs:cadS the total energy of the system,
Ents is the energy of nanotube prior to CO adsorption, &gg.is the total energy of a CO molecule in free space. negativeAdsorption

Chemistry, our life, our future 937


http://www.amazon.com/David-A.-Porter/e/B001JS22SA/ref=ntt_athr_dp_pel_1
http://www.amazon.com/s/ref=ntt_athr_dp_sr_2?_encoding=UTF8&sort=relevancerank&search-alias=books&field-author=Kenneth%20E.%20Easterling
http://www.amazon.com/s/ref=ntt_athr_dp_sr_3?_encoding=UTF8&sort=relevancerank&search-alias=books&field-author=Mohamed%20Sherif
mailto:tajbaksh@umz.ac.ir

Energy E.s< 0, mean that the adsorption is stable energetically relativeto the molecular CO and SiC naableb) Obtained data

show that physical adsorption was occured whernGO is adsorb through C atom on the Si atom.
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Figurl: Eads (kj/mol) of molecular CO adsorbed
on SICNTs for SICOconfiguration.

Table 1: Calculated Adsorption Energy (Eads),
equilibrium distance (re)

Configuration site re(A) Eads(kj/mol)
CO Si 221 -21.05
C 3.21 -16.74
oC Si 3.62 -7.54
C 3.73 -7.42
H 3.31 -17.59

Results show that when CO adsorption through C on the Si atom of nanotube, has minimum adsorption energy and minimum distance

between SIC atoms.
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The Computational investigation of the molecular complexes of the dhethyl imidazoline-2-thione (M) and N-methyl
imidazolidine-2t hi one ( MNj) mol ec u/Cefand&i*t h the cations, K
Elham Zahiria®*, Hossein Roohi
Department of Chemistry , Islamic azawiversity birjand branch, Irang Department of Chemistry , Faculty of Science, University of Gilan, rasht, lranb
Email: zahiri.elham@Gmail.com

The formation of stable molecular compl exes f ithothe Xi(Ki,€& andt er act i on
Zn*") belong to the general reactions of the electron danoeptor systems [1] between species of the type LE (L:organic framework, E:

S,Se) featuring a C=E double bond, and cations. The structural, energy characteristicsaancetb&ionding of MA*" a n d -AM N;j

complexes are investigated using quantum mechanical computational techniques. All geometries of these complexes wengitiptimize

the HF, B3LYP methods as a part of the GUSSIAN 98 computational theory show thabliserée energy of the perpendicular form is

smaller than the planar form. Therefore, the perpendicular complex is more stable than the planar. The analysis of@neigyes

shows that complex M*i s mor e s tA&.IMheelsotrésits of éudyj calculations of complexes shows that th&md* and

M Ngn**‘complexes are more stable than theClf* a n d -C#f Wpmplexes. The interaction energies of the complexes with bivalent ions

are larger than those of monovalent ions. Therefore, t@alVlcomplex is more stable than the# complex. NBO results also reveal

thecharge transfer energy in most stable complexes is Kanlater than
S é CZinteractions have electrostatic characteh e r e a $*ong kaZ partially covalent nature.
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Theoretical Study of the Cycloaddition Reaction Between 2 molestiepten3-one and Product }(6-butyl-3,4-dihydro-2H-pyran-
2-yl)pentanone reaction
RouhollahJalajerdi*a,FatemehFarazmandb andHadiShafieib
3 Young Researchers Club, Arak Branch, Islamic Azad University, Arak, i&tremistry Department, Faculty of Scientstamic Azad University, Arak,
Iran , Jalajerdi@gmail.com

Diels-Alder reaction is a known reaction in chemistry.The defensive secretions of one neotropical species of harvestmen(Opiliones:
Gonyleptidae) from the Brazilian Atlantic Forest were analyzed“SNMR methods. The secretions produced by the species,
Iporangaiapustulosa, contain -hépten3-one and 4(6-butyl-3,4-dihydro-2H-pyran2-yl)pentanone as major components.
Thedihydropyran 46-butyl-3,4-dihydro-2H-pyran2-yl)pentanone is a new natunatoduct, composed of two-Hepter3-one subunits

formally linked in a hetero Diellder reaction. The geometry of the reaction product and transition states were optimized of the
B3LYPIlevel of theory using the-811G(d,p) basis set. Harmonic vibrationgfuency calculations were performed to confirm whether the
obtained geometry represents a transition or minimum energy structure. The paper fodiBE#BSpectrum product-6-butyl-3,4-
dihydro-2H-pyran2-yl)pentanone. Have studied by B3LYF3&1G(d,p)method and are compared to experimental result. The result

were showed good agreement to corresponding data obtained from laboratory experiment.
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Microwave-assisted method for preparation of ZnS nanoparticles in water and their photocatalytic activity
Matin Habibi -Moeini*, Aziz Habibi-Yangjeh
Department of Chemistrfaculty of Science, University of Mohaghegh Ardabili, P.O. Box 179, ArddBIREE: matin_hm@yahoo.com

Nanotechnology has potential to create a wide range of new, exciting and innovative applications for environment acibrstisecke

as medicines, electronics and communication [1]. In continuing our investigations about nanomateriatsidq2yw2lyeirradiation
method was applied for preparation of ZnS nanoparticles in waker.examine photocatalytic activity of the prepared sample,
photodegradatation of methylene blue (MB) which is a typical dye resistant to biodegradation has been invé&3iitatathlytic
degradation of MB on the nanoparticles was studied spectrophotometrically in a batch reactor. A UV Osram lamp of 125eN with t
major fraction of irradiation occurring at 365 nm was used. Samples were taken from the reactor at regulamimiecesisifuged to
remove the catalyst before analysis by the spectroppoftMBmet er at
The powder Xray diffraction (XRD) pattern displays that the product is excellently crystallized fiotimeof cubic structure with (111),

(220) and (311) planes (JCPDS reference cod@58b) and size of the nanparticles is about 2.4 nm. Energy dispersiag X
spectroscopy (EDX) reveals that the product is very pure.Diffuse reflectance spectra (DRSpuafdict shows 0.30 eV blue shift
relative to the bulk ZnS, which can be attributed to quantum confinement effect of the nanoparticles. Scanning elecsmmpynicro
(SEM) images demonstrate that structure of the ZnS nanoparticles is polydispersive heifhasshape and the range of particle
dimensions are mainly between 200 and 1000 nm. Influence of various operational parameters such as calcinations teatggsiture,
weight, pH of solution, and initial concentration of MB on the photodegradagaction was investigated to achieve maximum

degradation efficiency.

Reference

[1] A. Datta, S. Chatterjee, A. K. Sinha, S. N. Bhattacharyya, A. Saha, J. Lumin. 121 (2006) 553.
[2] Z. Poormohammaehhandani, A. HabibiYangjeh, Desalinatio@71 (2011) 27278.

[3] S. Naghiloo, A. Habibivangjeh, M. Behboudnia, Appl. Surf. Sci. 257 (2011) 22866.

Toxic effect of experimental solvents exposure on respiratory system among students in the chemi@doratory
Matin Habibi -Moeini*, arash Abdolmaleki , kamran Darvishi

Dept. of chemistry and biology, university of Mohaghegh Ardabili, Ardednil , Email:matin_hm@yahoo.com

the chemical Laboratory students are exposed to many solvents (toluene, acetone, butanol, xylene, benzene, trichloroethylene). We
investigated whether chronic exposure to solvents had adverse effect on respiratory system.Materialand methods: phgaimal exam

and measurement of pulmonary functions by portable dry rolling spirometer were performed. For this purpose 30 normaltatodent
groups from Mohaghegh Ardabili university selected. The study group consisted ofChemistry lab students and stuteerts of o
disciplines that do not work with chemical solvents. Conclusion: Present study indicated significant effects of expolsergspwith

the control group. The lung function tests showed in 2 groups for all the 3 parameters (FVC%, FEV1% and EEW&rEVh exposed

group 95.12, 84.22 and 0.782 respectively and in Unexposed group was 112. 3, 115. 8 and 0.901 respectively. The lutest&inction
showed that there were significant difference in the 2 groups for FVC% (p < 0.001), FEV1% (p < 0.0BRYafeVC% (p =0.002).
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Investigation of Methane Adsorption on Silicon Carbide Nanotube
Z. B. Nojini*', M. Haghbayar?, N.Abbasi
“Department of Chemistry, Faculty of Science, Shahid Chamran University, Ahvaz, {naail;iBaryam.haghbayan@gmail.com

Silicon carbide nanotubes were synthesized via the reaction of silicon with MWCNTSs at different temperature. All the 88CNTs a
semiconductors [1]. Many researches are interested in the adsorption of methane, which is a major component of ndtufrakgas [2
results presented in this paper were obtained using MPW1PV8@GEe&nd PBEPBE/B1G. The (4, 4) SICNT with 40 Si atoms and 40

C atoms was selected. The binding energy, ®as calculated by equation (1):

Evin=Ewbe+cr-(Ewbst Ecra)

where Epe Eunerc @and Egare the total energies of a pristine nanotube, nanotube witha@GéH a single methane molecule,
respectively. Several adsorption sites of SICN{I(tdp if the C atom), I (top of the Si atom), sl(top of the SiC bond), and H (top of

the center of hexagon) were considered. The equilibrium distances and binding energies for these sites are listed enfdabtbihsy

the CH, is preferentially adsorbed on 3ite.

TableLEquilibrium SiGCH, distance () and binding energies.

re(A) Evin (Kjmol™)
SICNT sites
MPW1PW91 PBEPBE | MPW1PWO1 PBEPBE
Ty 3.8 3.6 -1.53590 -4.31501
T, 3.6 3.4 -1.69476 -6.67927
Ts 3.8 3.8 -0.80104 -6.38623
H 3.6 3.6 -0.52772 -4.69807
All binding energies are negatiiResults show that;Bite is favorable than the others.
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Application of L -cysteine assulfur source and template for preparation of CdS nanostructures and photocatalytic activity
Aziz Habibi-Yangjeh, Mahrokh Rezayi-kamelaabadr, Zahra Poormohammadi-Ahandani
Department of Chemistry, Faculty of Science, University of Mohaghegh ArdabiliBBxAL79, Ardabil. Bhail: mahrokh_rezayi@yahoo.com

Biomoleculea s si st ed preparation methods have attr act epédcialnsoucteres,at t enti on
fascinating selassembling functions, and important technological applications in preparation of nanomaterialSyjdfeihe has been

used as a sulfur source and template to regulate the nucleation and growth process. This cerapswoall iordinary, cheap amino acid

wi t h a si mp-greup. kQysteine Bas begncemployed as a kind of effective and environment friendly sulfur source to prepare
various sulyde nanost r uccysteinessistdd ngtiblas desigmedsior preparation ,CdSananbstructurésen L
water using microwave irradiation. The prepared nanostructures were investigated by poaylelifiXaction (XRD), scanning electron
microscopy (SEM), and UWis diffuse reflectance

spectra(DRS) techniques. The phase and purity of the samples were determined by XRD pattern which can be indexed as a cubic CdS
crystal system (JCPDS 42111). The peak broadening in the pattern indicates that the CdS nanostructures are very small in size. It is
evident from the SEM images that the structure of the particles is highly polydispersive possessing irregular shapesngedothe

particle dimensions are broad and size of the particles are very large. Influence of various operational parametedegragation of
methylene blue (MB) has been studied to achieve maximum degradation efficiency. Photocatalysis experiments were peaformed in
cylindrical Pyrex reactor with water circulation arrangement to maintain the temperature at 25 °C. A wighlatta500 W and a UV

lamp with 125 W were used as light sources. The results indicate that the photodegradation of MB under UV and visilde oradia

CdS nanostructures increases witlCysteine amount. Calcinations of the nanostructures decreagkdtoeatalytic activity under UV

and visible irradiations. Decrease of the photocatalytic degradation rate may be due to aggregation of the nanosthighares at

temperatures [3]
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Preparation of zinc oxide nanostructures in water using microwave irradiation and investigation of their photocatalytic actity
Mahrokh Rezayi-kamelaabad*, Aziz Habibi-Yangjeh
Department of Chemistry, Faculty of Science, University of Mohaghegh Ardabili Box 179, Ardabil. fBail: mahrokh_rezayi@yahoo.com

Advanced oxidation processes appear as one of the most promising methods for the treatment of soils and waters cogtaminated b
various pollutants [1]. In this work, we have prepared ZnO nanostructures in water using microwave irradiation. Thetnersostene
investigated by powder -¥ay diffraction (XRD), scanning electron microscopy (SEM), and U¥ diffuse reflectance spectra (DRS)
techniques. The phase and purity of the samples were determined by XRD pattern which can be indexed as a wuoizite hexag
crystalline phase. The results indicate that the products consist of pure phases and no characteristic peaks are oftberved for
impurities, such as Zn (Ok)The SEM images demonstrate that the products prepared in various microwave irradieghave

different shapes. In diffuse reflectance spectra (DRS) g@rggared ZnO, an absorption maximum at about 350 nm (3.54 eV) was
observed for the sample. Then, the band gap energy is increased compared to that of bulk ZnO (3.37 eV). kfareovenf various
operational parameters on photodegradatiomethylene blue (MBhas been studied tachieve maximum degradation efficiency.
Photocatalysis experiments were performed in a cylindrical Pyrex reactor. The reactor provided with wateorisnuatgement to

maintain the temperature at 25 °C. A UV Osram lamp with 125 W was used as light source. The lamp was fitted on thee¢aptof.the

The results indicate that tiphotodegradation of MB on ZnO nanostructures increases with calcineiopsrature up 60tC and then
decreases. In additipthe degradation rate constant increases with increasing weight of the photocatalyst and then decreases. Similar to

many reactions, the photodegradation rate constant decreases with increasing tionceftine dye [2].
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Effects of influence carbon doping orchemical shielding (CS) tensors parameters of AIP nanotubes: A computational study
Mahdi RezaeiSameti*
Department of Applied Chemistry, Faculty of Science, Malayer University, Malayer, 65174, traail; Enrsaneti@gmail.com

After discovering of carbon nanotube (CNTs), Nanotubes consisting of combinations of atoms of groups three and fiveaifithe pe
table of elements have became one of significant topics in the research of nano material science for their unique lgemmetry,
structures, as well as the outstanding mechanical, electrical, thermal, optical properties, molecular device and bijpsameor[1
properties of group three nitrides have been studied more than those of group Il phddghgtable tubular struates of thenanotubes

of BN [5], wereinitially characterized by the calculations and then were successfully synthesized by the experim@hies $ghilarity
between electronic properties of Aluminum phosphide (AIP) . In this computational reseéirshtiate, theproperties of the electronic
structure and chemical shielding parameters of the arm@hd)rAIPNTs andinfluence of carbon doping ¢(Goping) (Figs. 1) have
been investigatedoy performing density functional theory (DFT) calculatimigshe NMR parameters. At first, the pristine and the C
doped structures have been allowed to relax by all atomic geometrical optimization. Subsequently, the isotropic anid ahewiag
shielding (CSI and CSA) parameters have been calculated fdPtaad"*Al atoms present in both of the pristine and thdaped in Al

and P site structure$he standard -81G* basis set was used for all models.Calculations were performed on a PeGtisamputer
with a 3000 MHz processor. The chemical shieldi@§) tensors at the sites BAl and *'P nuclei are calculated based on the gauge
included atomic orbital (GIAO) approach. The calculated CS tensors in principal axes system@AS){ a ) are converted to
measurable NMR parameters, chemglaielding isotropic (CSI) and chemical shielding anisotropic (CSA) by using equations (1) and
(2), respectively[7]. The evaluated NMR parameters at the sitéala@ind*'P

nuclei in the pristine and-@oped models (A and B) are presented in Take The results show that with doping C in Al site the NMR
parameter under go significant change.

0 "Yipn a " . KO 1)
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A computational study of the i®tropic and anisotropic chemical shielding parameter SiC nanotubes (SICNTs)
M. RezaeiSameti*
Department of Applied Chemistry, Faculty of Science, Malayer University, Malayer, 65174, traail: Enrsameti@gmail.com

In the past decade, the discovery of CNTs by lijima [1] has raised great interest to synthesize tubular structures ofuB&s nan
(SICNTSs) such as nano rods, nano whiskers, nano wires, nanotubes, hollow nano spheres, nano flowers, nano springshi@}, due t
unique electrical, optical, mechanical properties [3] and nano composites that can be operated at extreme environméighsuch as
temperature, high power and radiation, and in harsh environmeiits Tée electronic properties of SiC nanotubesedsy helpful for
widening their practical applications, and many routes have been addressed to evaluate the changes of their propastiestesach
atom (B, N) doping .Although theoretical and experimental researchers have investigated the pob®i€ie3's, however, the NMR
properties of N and B doped in Si and C nuclei of SiICNTs have rarely been studied. Nuclear magnetic resonance (NMR)pgpectrosc
the useful and versatile techniques in determining the properties of the electronic strunametobes. In this work, at first time, the
structures of the armchair (4, 4) SICNTs and four models-dbjied in Si nuclei (SiBC), fdoped in Si nuclei (SiNC) (Figs. 1) have
been optimized by performing density functional theory (DFT) (Table 1). Theeisatropic and anisotropic chemical shielding (CSI and
CSA) parameters have been calculated for the 29Si and 13C atoms. All models are individually optimized by using deosiy funct
theory (DFT) at B3LYP level of theory using the Gaussian 98 setogfrpms. The standard3.G* basis set was used for all models.
The chemical shielding (CS) tensors at the sites of 29Si, 13C, 11B and 15N nuclei are calculated based on the gaug®imicuded

. N > >
orbital (GIAO) approach. The calculated CS tensors in prahciges system (PAS)%33 S22 sll) are converted to measurable
NMR parameters, chemical shielding isotropic (CSI) and chemical shielding anisotropic (CSA) by using equations (1) and (2),
respectively.

1
CSI(ppm) :5(511"'522"'533)

CSA(IOIO”) =533 (522+533)/2

The comparisons of the CSI parameters in four doped models reveal that the most significant changes c8r@jrb&rause of the
large electronegativity of nitrogen. On the other hand the NMR paramef€6 lmftween undoped model and four doped models show
that the CSI values of sites, which are directly connected to B or N atoms show significant decreaskeeabdnsbléngth of (B or N

C31) is smallest.The results show that CSI values are directly proportional to the electronic density at the atomgwieh. ftoting

that the electronic densities at the atomic sites of nanotubes are very imporiatdérémtions occurring between nanotube and other
molecules or atoms.
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Volumetric and viscometric studies of molecular interaction of ternary mixturesof Z2h | or obut ane+t etr-a chl oro

pinene at 298.15 K
M. RezaeiSametil*, H. lloukhani2 and F. Khanarzadeh2
Department of Physical Chemistry, Faculty of Sciences, Malayer University, MaldFaculty of Chemistry, Bli Sina University, Hamadan,
IranE-mail: mrsameti@gmail.com

Knowledge of the densities and viscosities of new working fluids and fluid mixtures is estimated to understand the mtdezctians
between the molecules and to develop new theoretical models and also in the engineering applicdignrption heat pumps and heat
transformers. This paper, an part of a continuing study in our laboratatj; feports the precise measurement of density and kinematic
viscosity for the ternaries system formed bZhlorobutane+tetra chloro ethylene-ginene and constituted our results are compared
with values ofVE for the binary mixtures %Chlorobutane+tetra chloro ethylgnahich were reported earlier[5,6]. Excess molar
volumes, deviation in viscosities and excess Gibbs energy of activation were calculated for the studies ternary mixeumssesst
properties are analyzed because of their importance for inferring tyipietof interactions predominates in liquid mixtures. The density
of the compounds and their binary and ternary mixtures were measured with Anton Paar DMA 4500 oscitiattegléhsitometer,
provided with automatic viscosity correction. The density measents accuracy wasl3 10 %kgm®. The temperature in the cell was
regulated t¢ 0.01K with solid state thermostat. All the weightings were preformed on an electronic balance A\B\2&4er) accurate

to 0.1mg The uncertainly in the mole fraction istiesated to be lower thah23 10“.In Table 2 we show value of densities, dynamic
viscosities for binary systems as well as the molar excess voMmeand viscosity deviationsD/ and excess Gibbs energy of
activationsG® computed through the following equation.

a xM,
! S M 1)
VE — izl - 1
| ; alx B
Dh=h- a XA, @)
. a .S ol
GE/(Imolt) = RTE(WM) - § % In(viM;)Q (3)
9 i=1 =

DhlZE

E E
part from expressina/mand as a polynomial fit, several semgimpirical relations have been proposed to estirya?té and

Dh1230f liquid mixtures in terms of pure component data. In this workap@ied the models offase Smith, Jacob Fitzner, Kohler,
Rastogi, Colinet, Toop, Scatchardfhese models indicate that molecules interactions between different molecules are weaker than
interactions between molecules in the same pure liquid and thdsivepforces dominate the behavior of the solutions. The negative
values of excess molar volumes for the binary systems of toluene witgxane suggested the specific intermolecular interactions,
between different molecules. The negative values of exuetar volumes also means that the mixtures in less compressible than the
corresponding ideal mixture is considered to occur, making the mixtures less compressible than the ideal mixture, néiely alter
culminates into the negative value of VE.
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Host-Guest Inclusion Complex Interactions Between Cyclodextrins and Salbutamol as Argisthema Drug
Kh. Farzadnia’, M. Abboodpoor
Department of Chemistry, Islamic Azad University. Sciences and Researches Branch, KhuzestatraAh\Eazail:khalilfarzadnia@yahoo.com

The purpose of this paper is to study the most stable of CD/Salbutamol complex. Biological processes make use of molecular
complexation, with nomovalent interaction playing an important role[1]. The propertiesyofodextrins (CDs) is a very challenging

field for solution chemistry[2]. Cyclodextrins are among the most common hosts due to their water solubility[3]. Salbudashokis

a c t i,-ndgenefgic receptor agonist used for the relief of bronchospasm diticos such as asthema[4]. All the structures were
optimized with HF method. The inclusion complexation was simulated by putting the salbutamol at the end of CD cavityiagdtallo

to pass through the CD c axXD/Babuamgl, erergyeoptse.inclusibrocomplexhve theczaoomihagexvaso f
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calcul ated. The compl ex f wsingthe following expressiapl =dkpeREco+EM(S) The elecsonic e d
chemical potential (g¢) was the&DOMQdnadtUMO asafdiwsh a foffiotEovb)/2 (2hEe resnlsr gy o f
indicate that -ODISabutamokisngey tghaapn -GbtSabutanmwRegabding the results, in HF method with Basis
set631GCDDSal but amol i -€D/%albuteenl. st abl e than b
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A Theoretical Study of t{€glodextrio With Benzmgaine a€lmecapAhestietictDrug in B3oYP b
method
Kh. Farzadnia’, M. Abboodpoor
Department of Chemistry, Islamic Azad University. Sciences and Researches Branch, KhuzestatraAh\iazail:khalilfarzadnia@yahoo.com

The purpose of present research is to investigate the effect of complexation of Benzocaine as a Local Anesthetic driag with Be

cyclodextrin. The possibility of inclusion complex formation with a selected cychdadpends mostly on the properties of the guest.

Its polartity and geometry are crucial factors in determining the extent of the complex formation[1]. Cyclodextrins withpadijc

cavity, have been widely used to enhance solubility and chemicdlitgfabi All the structures were optimized with B3LYP method.

The inclusion complexation was simulated by putting the Benzocaine at the end of CD cavity and allowing it to pass ¢h@Dgh th

cavity by steps. Results and discussionEnergy of the inclusioplex vs the z coordinate was calculated. The complex formation

ener gy, o@E, usimgtke folfosviagsewpresstopE = Ec e(mpCR x+ Edrug) (1) The electronic ch
calculated as half of the energy the HOMO and LUMO adollows:e = ( EHOMO + ELUMO)/ 2 (2) The results
f or mat i on-CbB/Beazogpiye confplexbin which Benzocaine closes the CD cavity with co group, isEb&aal/mol but the

formation energy of complex in which Benzocaine closes the ®@ibyagith NH2 group is-8 kcal/mol.

Consi der i ngCD/Bereocaine 8 which Benzodaine closes the CD with co groupris stable than that complexwrich

Benzocaine closes the CD with NH2 group.
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U Cyclodextrin Comlexes of Benzocaine as a Local Anesthetic Drug: Characterization and Stability Studies with HF method
Kh. Farzadnia’, M. Abboodpoor
Department oChemistry, Islamic Azad University. Sciences and Researches Branch, Khuzestan, Ahwamaibkhalilfarzadnia@yahoo.com

The purpose of this paper is to discuss some of findings of cyclodextrins in the field of drug delivery. The interacyidodeftrins

with drugs have received considerable attention, because the act of complexation increases the aqueous stabititugt]t

Cyclodextrins have been widely used to improve the solubility of water insoluble compounds through inclusion complexatithig2].

work, all the structures were optimized with HF method. The inclusion complexation was simulated bythriiagzocaine at the end

of CD cavity and allowing it to pass t-@GBenzacdine tefegy oftbe inclasion ty by st e
complex vs the z coordinate was measur asngthdohowingexpregsibbre x f or mati on en
E = Ec o4HCD+Edrug)(1)The el ectronic chemical pot ent if thd HOMD and BUMO@sa|l cul at ed
follows: e =( EHOMO+ EL(NO)T/h2e results show tODMBénzotaineconipex imahidhenzacairener gy of
closes the CD with co group, i1 kcal/mol but the formation energy of complex in which Benzocaine closes the CDvaidvityH2

group is-9 kcal/molAc c or di ng t «€D/BehzecaimednswhithtBsnzocalhe closes the CD with co groamie stable than

that complex in which Benzocaine closes the CD with, iitdup.
Reference

[1] B. Maupas, J. of Inclu. Phenom.23: P. 259(1996)

[2] M. Alomari, J. Inclu. Phenom Macrocycl chem. 57:P. 379(2007)

Solvatochromism properties of three new azquinolines dyes
A. Ghanadzadeh Gilani® E. Moradi °, S. Binay*?
3Department of Chemistry, Faculty of Science, University of Guilan, Rasht, lbepartment of Chemistry, Faculty of Science, Islamic Azad University,
Lahijan-branch, Iran

It is well known that photghysical behavior of a dissolved dye depends on the nature of its environment, i.e., the solvent influences the
spectra characteristics of the solute molecules. Several factors influence the visible spectral behavior af dissoivelecules,
especially the solvent's polarity and its hydroepemd donor/acceptor capacities [1, 2]. Three azo quinoline dyes were synthesized in our
laboratory (figure 1). The Absorption spectra of azo quinoline dyes have been recorded at roemattieenim various pure and binary
mixtures of organic solvents with different polarities in the range ofi BA® nm, using UWis Cary 100 spectrophotometer.
Concentrations of the samples were chosen to be ~3:A0

In this work, the solvatochromic behar of three azo quinoline dyes, o, p, m CN quinoline were investigated using visible absorption
spectroscopy in several pure organic solvents. These compound exhibit different spectroscopic behaviors dependingestiethefprop

the solubilizing mediaThe solvent dependent spectral shifts might be due to eithespemific or specific (e.g. hydrogdronding)
solutesolvent interactions. The solvent effects were analyzed usingpawitmeter solvatochromic scales [3, 4].

N ‘S ‘D
— NC — CN —
HO N HO N\\@ HO N,

Chemistry, our life, our future 943



o- CN quinoline m- CN quinoline p- CN quinoline

Figure 1: Molecular structure of the investigated dyes
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Thermodynamic properties of ternary mixtures of {CuCI2+CaCl2} in Ethanol
Jaber Jahanbin Sardroodi; Jafar Azamat'; Maryam Atabay
Molecular Simulations Lab. Azarbaijan University of Tarbiat Moallem, Tabriz, J&amail: jafar.azamat@azaruniv.edu

Electrolyte solutions, especially noaqueous electrolytes, are of essential needs in science and technology. In this research work,
osmotic coefficients in the solutions of CaCICuCh in ethanol at 298.15 K were measured using the isopiestic technique. The
experimental osmotic coefficients were used for evaluating the solvent activities and the vapor pressures of the dwusiolnent

activity coefficients were predicted using tiea interaction models of Pitzer and electrolyte non random two liquNMR(EL) model of

Chen. The capabilities of the models have been discussed on the basis of standard deviations in osmotic coefficierttgnaftiermo
properties of the non aqueousn@ry electrolyte solutions are useful in prediction of behavior of mixed salt or mixed solvent electrolyte
systems, development the electrolyte solutions models, estimation of the interaction occurring in these solutions dhérsoi®
grooving inteest in the study of non aqueous electrolyte solutions in the past two decades [1]. Isopiestic method used heretiseessential
same as one used previouslyR Detailed descriptions of the isopiestic apparatus and experimental methods have beesderlaén
previous papers. lon interaction models of Pitzer and electrolyte non random two liNRT (§ model of Chen used in this work has

been applied for correlation of the osmotic coefficient data.The osmotic coefficients and vapor pressurestifianthesolution of

CaClb+ CuCl have been measured by isopiestic method at 298.15 k. The order of osmotic coefficients and the vapor pressure depression
have been interpreted qualitatively in terms of selstévent interaction and soluselute interatton. Experimental osmotic coefficient

data for investigated system is satisfactory correlated using the local composition-NiR@& and ionrinteraction model of Pitzer. The

Pitzer model correlates the osmotic coefficient data with a good precisiore @NIRTL model result relatively high standard
deviations. Model parameters obtained by fitted to osmotic coefficients have been used to calculate the vapor pressonefalefires

|nvest|gated system.
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lon Permeation through a Carbon Nanotube
Jaber Jahanbin Sardroodi; Jafar Azamat’
Molecular Simulations Lab. Azerbaijan University of Tarbiat Moallem, Tabriz, lEmail: jafar.azamat@azaruniv.edu

Biological ion channels in membranes are selectively permeable to specific ionic species. They maintain the resting poteniicdne
generate propagated action potentials, and control a wide variety of cell functions. Here it is demonstrated Ihebatticaibon
nanotubes have the ability to carry out some of the important functions of biological ion channels. The cell membrasia faegent
electrostatic barrier that is impermeable to charged particles such as sodium, chloride, and potassRiolagical ion channels, or
bionanotubes, regulate the movement of ions across the cell membrane. They are found in all living cells, from plarsiarnd bac
humans. By allowing specific ionic species to move across the cell membramgnbinbegegulate all electrical activities in the
nervous system, including communication between cells and the influence of hormones and drugs on cell function [1].n0arbes na
are unique for their size, shape and remarkable physical properties. Nanotubeshnaad range of thermal, electronic and structural
properties that vary depending on different types of nanotube which are primarily defined by its diameter, length dapd\Whirali
consider carbon nanotubes fixed in a slab. The carbon nanotubesnateicted from a hexagonal array of carbon to form a tubular
structure. In this work, carbon nanotubes were optimized by Gaussian 09 [2]. MD simulations were performed using DL_POLY_2.2
package [3]. The MD domain consisted of a carbon nanotube, a sk, ared sodium and chloride ions. The system was replicated
periodically in all three dimensions. The simulation box contained approximately water molecules and sodium and chjgaide ion
CHARMM27 [4] force field parameters and the TIP3 water modalewesed for all simulationdVe show that carbon nanotubes

embedded in a slab can be engineered such that they are either oatiaipnselective by varying the nanotube diameter.
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The Effect of Pressure on Retention Time Water Permeation Through Carbon Nanotube
Jaber Jahanbin Sardroodi,Jafar Azamat', Alireza Rastkar, Sadegh Afshari
Molecular Simulations Lab. Azerbaijan University of Tarbiat Moallem, Tabriz ,Iran ,
Email:jafar.azamat@azaruniv.edu

We will be investigating the induced pressure dependency of water transport through carbon nanotubes, as a model foraremsmem
permeation of substrates through channels by molecular dynamics simulations. In experiments, a typical method to stdgnetter

is to set up different concentrations of solutes on the two sides of the channel, this gives rise to an osmotic perssoe dtiffs
known that an osmotic pressure difference is equivalent to a hydrostatic pressure. Therefore, if oneranagbydrostatic pressure
difference in MD simulations, one could mimic the experiments mentioned above. Carbon nanotubes are unique for tregie sinel, sh
remarkable physical properties [1]. Nanotubes have a broad range of thermal, electroniecturdigbroperties that vary depending on
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different types of nanotube which are primarily defined by its diameter, length and chirality. Over the years many sweidiesnha
carried out in area of carbon nanotubes as a means of water and proton tiansamaesct and biological channels [2]. The transport of
water molecules across nadlannels acts as an important role in biological systems. The water permeation through carbon nanotubes
could be subjected to an induced pressure gradient to mimic a ballogannel. In this simulation, carbon nanotubes were optimized by
Gaussian 09 [3]. Then molecular dynamics simulations were carried out using DL_POLY package [4] and retention timeanaf net fl
were obtained from the simulations results.. The ratidhef net water flow to the osmotic pressure difference calculated for the
considered systems. This quantity is a measure ofyters ability to conduct wat&D simulations were carried out to study the
induced pressure dependency of water transportigir@arbon nanotubes. In simulations the nanotubes were considered as biological
water channels that transport water under osmotic pressure difference. An artificial osmotic pressure difference waslysuccessf
implemented to mimic the physiological bet@mwui of biological water channels. The osmotic permeability as well as hydraulic

permeability has shown an approximate linear dependence.
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Facile synthesis of bis(pyrrolyl)methanesising iron(lll) phosphate
Farahnaz K. Behbahanil and Masoumeh Sasani
Department of Chemistry, Karaj Branch, Islamic Azad University, Karaj,.Iran

Pyrrole derivatives continue to receive much attention in organic synthesis because a number of their derivatives ongur in ma
pharmacologically and biologically active compounds[1]. Pyrrole is the major constituent of naturally occurring tetragyotolas

heme and chlorophyll, the tripyrrolic prodigiosin skeleton, and many alkaloid natural products of varying complexity agidabiol
activity[2]. However, most of the existing methods invalve toxic metal ions and solvent, high cost and cumber&enpeprazedures.
Consequently new procedures that address these drawbacks are desirable .performing a simple, clean and highly effizietdcaree

has been glycerin and Fepo4 are successfully use catalytic system for the synthesis of bis(pyoolg¢ljarexcellent yields through the
reaction.The product was simply extracted with ethyl acetate(Scheme 1).

; R
N N
FePO, H
2 \ / + RCHO———3 N
Glycerol \ / U
Scheme 1
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Synthesis and characterization of ZnO nanoparticles
Farrokhnia ®*H.mirsalari #
Department of chemistry,Faculty of science,shahid chamran university,Ahwaz,Iran

Zinc oxide (ZnO) has recently attracted significant interest for both fundamental studies and technical applicatiopastifethe/ears,
ZnO has been synthesized using electrochemical deposition[1], chemical vapor deposition,-dataysizioleculatbeam epitaxy,
thermal evaporation, pulsed laser deposition,izilc and solutiohgelation (sdlgel) [2].The Sdlgel technique is one of the most
commonly selected methods for the synthesis of ZnO nanopartiblesause this method produces good homogeneity and optical
properties and has easy composition control, low proagssmperatures, the ability to coat large areas, and low equipment
costs.Zincnitrate salt have been used as precursors and nitric acid as an oxidising agent to prepare Zno nano pamigiewtleesz
were characterized by Scanning Electron MicroscopgMp X-ray diffraction (XRD), and Fourier Transform Infrared (FTIR)
spectroscopy.Figure 1 shows the XRD pattern of theregared ZnOsample that was prepared bygebtechnique. ThePeaks pattern
are matched with a standard card, forthe sample at adn4@¥C by using sol gel technique.By applying the Scherrer equation , the
average crystallitesize can be obtained. The particles size of Zinc oxide are found to be 29.58 nm.

VA

fig.1. XRD pattern
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Platinum nanoparticle/TiO2 nanotubes as new high active electroatalyst for oxidation of D-galactose
Mir Ghasem Hosseini*Mohamad Mohsen Momeni

Electrochemistry Research Laboratory, Department of Physical Chemistry, Chemistry Faculty, Universityof Tabriz, Tabriz, Iran

E-mail: mg-hosseini@tabrizu.ac.ir

Carbohydrates, by nature are somof the most abundant compounds as they form more than 80% of the available biomass.
Measurements of carbohydrates are of considerable importance in many areas such as the food industry, biotechnolaggl and clin
diagnostics. The electrochemical detectbfcarbohydrates, which are important in many medical,biological and industrial applications,
because of itssimplicity, selectivity and low cost, provides analternative approach to absorption and fluorescencedhextm e
determination of cadihydratesin HPLC and FIA experiments. Various authorshave shown that various carbohydrates can be oxidized
directly at a variety of electrode materials,including metals such as platinum, gold, copper, indium, rhodium,nickeihgsis, oxide

and rutheium oxide. High surface area electratalytic electrodes such as platinum, palladium, gold are of interestin electrochemistry
field. Immobilization of the metal particles in an activematrix may enhance the overall reactivity of the catalyticmetsl Inethie
literature for optimum support for dispersed metalnanopatrticles, the attention shall be paid not only to thesystermensitédmigipility

of fast charge propagationbut also to existence of the activating mutuatmepairtinteractions.We expo electrecatalytic properties

of a system consisting of platinum nanoparticles dispersed over a nanotubolayaeized TiQ matrix. These electrodes prepared by
deposition of platinum nanoparticles on to Ti@anotubes layer on titanium substratesnigro-emulsion method. Titanium oxide
nanotubes were fabricated by anodizing titanium foil in ethylene glycol (EG) fluooidataining electrolyte. The morphology and
surface characteristics of Pt/TiDi electrodes was investigated using SEM and EDX,eesgely. The results indicated that platinum
nanopatrticles with a diameter of about8D nm were homogeneously deposited on the surface of Ma@otubes. Ti@nanotubes
support provides a high surface areaand it significantly enhances the-egatybic activity of Pt/TiQ'Ti electrodesfor galactose
oxidation.These results were observed in our pervious studies on the electrocatalytic activity on otoeies|gE3].
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Figure 1. (a) The surface morphology of the titanium dioxide nanotubes prepared by anodizing. (b) The surface morpkatiogynof p
nanopatrticles on the TiO2/Ti electrode
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Adsorption of sulfur compounds from liquid fuel by different modified activated carbon cloths
Rahimeh Naviri Fallah,Saeid Azizian*
Department of Physical Chemistry, Faculty of ChemifyAli Sina University, Hamedan, 65167, Iran

Removal of organosulfur compounds from liquid hydrocarbon fuels have become a woiiltwetesingly important issue and active
research subject in environmental and energy survey. Sulfur compounds in fuels have detrimental effects in environment due to
converting to sulfur oxides during combustion of transportation fuels, thereby congibutir pollution and acid rain [1The primary

focus of the new regulation is the reduction of sulfur in transportation fuels. The sulfur content must drop from 500lppsnivan 15

ppmw in diesel and from 300 ppmw to less than 30 ppmw in gas@jnin[the present work carbon cloth was modified by different
reagents.

The adsorption of benzothiophene (BT), dibenzothiophene (DBT) and dimethyldibenzothiophene (DMDBT) from organic phase
(heptane) onto activated carbon cloth (ACC) and its modificétions was n v e s inithg laatclentbde. The adsorption process were
studied from both equilibrium and kinetics point of view. Fig. 1 shows the adsorption isotherms and the predicted valugsby L
Freundlich equation for DBT on the various modifiedivaated carbon cloths. The equilibrium and kinetic data were fitted to different
models and the obtained data were interpreted based on the best models. The effect of surface modifications of carbdrecloth o
removal efficiency was discussed.

*ACC - HNO3
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%) (NH4)25208
o> ®ACC-H2S04
£
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Fig. 1

Chemistry, our life, our future 946


mailto:mg-hosseini@tabrizu.ac.ir

Reference

[1] C.O. Ania, T.J. Bandosz, Importance of structural and chemical heterogeneity of activated carbon surfaces for aflsdptianthiophend.angmuir 21 (2005) 7752759.

[2]K.A. Cychosz, A.G. Wong-oy, A.J. Matzger, Liquid phase adsorptlmnmicroporous coordination polymers: removal of organosulfur compounds, J. Am. Chem. Soc. 130 (2008)
6938 6939.

Separation of mxylene from n-dodecane by extraction with mixedsolvent (water + ethanol)
MohsenNia*M.Massah Bidgoli,F.S. Mohammad Doulabi
Department of Thermodynamic, Faculty of Chemistry, University of Kashan, Kashan, P. O. Box5818Z71. R. Iran
Email:m.mohsennia@kashanu.ac.ir

Liquidi liquid equilibria (LLE) of ternary and quaternary systemshave been the subject of interest ofesearghers fromvarious
aspectd.iquidi liquid (LL) phase transitions and equilibria are the basis of separation processes such as extraction in fluid systems with
limited miscibility. Thermodynamic aspects of liquitiquid equilibria (LLE) have been invegated intensely since the beginning of the

last century up to the present time [1]. There has been a considerable interest in using ssdbfeletsofor extracting aromatic
hydrocarbons from alkanemixtures in different chemical and oil industrieslfah&l may be considered as the suitable solventin the
recovery of aromatics, such as toluene andytanefrom refinery process streams. In this work, we report the LLE results for the
mixture (water + ethanol) + atylene + ndodecane at three temperatu{288.15,303.15 and 313.15 K) and the results are correlated
with the UNIQUACI3] and NRTL [4] activity coefficient models.The phase diagram of theternary system equimolar water {1¢thanol
+m-xylene(2) + dodecane (3) is represented in Figurel at 303.15 K.

Figure 1
The experimental LLE data were determined by using a glasscell with a water jacket to maintain a constant tetnfet&Gje(The
solutions were made by mass using Sartoriusanalytical balance. Themixtures were prepared inside thegoetusigd agitatedwith a
magnetic stirrer for 4 h, and then left to settle for at least 24 h. Samples ofduithphases were collected aadalyzedbyusing a

Perkiri EImer gas chromatography
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Combined experimental and theoretical (DPD method) study on interpolymer complexes involving electrostatic interaction for
delivery Fluoxetin drug
B. Vasheghani F*, F. H. Rajabi, M. H. Ahmadi,A. Makvandi, S. Shabanian
Imam Khomeini International Univsity, Department of Chemistry, Qaz¥man ,
E-mail: bvasheghanif@yahoo.com

An extensive research is going on in the area of Interpolymer interactions and formation of interpolymer comgleXesrftation of
interpolymer complexes can be achieved through the specific interactions such as electrostatic interactions, hydingeanton
hydrophobic interactions etc.g. The interpolymer complexes resulting from these interactions possess distinguished characteristics
that are different from those of the individual components [5]. polyelectrolyte complexes (PEcs) is onerkiegpalymer complexes
formed by electrostatic interactions of oppositely charged polyelectrolytes in solution [6]. These interpolymer compéegainbdv

much attention in the past few years because of their potential appellation in industry and bi@dgpga [7]. They combine unique
physicochemical properties with high biocompatibility [4]. A present they are very much used in drug delivery. The concept of
polyelectrolyte in the design of drug delivery systems may be useful due to advancement doaithg the last two decades[8].
Intermacomolecular complexes formation were used to prepare Chitosan (CS) nanoparticles as a drug carrier. Nanopanepesevere

by ionic crosdinking of Chitosan with sodium tripolyphosphate (CBP) and then fluoxete drug was loaded on them. The
physicochemical properties of naparticles were characterized by IR spectra, SEM , TEM and TGA techniques. In vitro drug release
study at 37°C in pH 7.4 phosphate buffer was examined with (UV) spectrophotometer. Higsiparticle dynamics (DPD) simulation

is used in this study to model the distribution of fluoxetine molecules in Chitdéspalyphosphate (CSPP) nanoparticles. The
mesoscale simulation results are satisfactory medicated that CS, TPP and fluoxgtare dn good aggregation.
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Experimental and theoretical study (DPD method) on Intermacomolecular complex involving hydrogen bding for Delivery
Naproxen drug
B. Vasheghani F*, F. H. Rajabi, M. H. Ahmadi,S. Shabanian A. Makvandi
Imam Khomeini International University, Department of Chemistry, Qézaimn,
E-mail: bvasheghanif@yahoo.com

Mucoadhesive microspheres were prepared by an interpolymer complexation and a solvent diffusion method, using poly(vinyl
pyrrolidone) (PVP) and poly(acrylic acid) (PAA) to prolong the gastric residence time of the delivery system. The comjpletadtien

and poly(acrylic acid) as a result of hydrogen bonding was confirmed by the shift in the carbonyl absorbtion band wfl poly(vi
pyrrolidone), using FAIR and dissipative particle dynamics (DPD) simulation. Poly(acrylic acid) (PAA), chitosan, hydroxXypropy
cellulose and their derivatives are the widely studied mucoadhesive materials. Because of the high water solubilityotiBd\As ia
carrier for the continuous release of drug is critically limite@]1It was found that the water solubility of RAcould be reduced by
interpolymer complexation andsitadhesive force could be boosted via the complexation of PAA with proton accepting polymers like
poly(vinyl pyrrolidone) (PVP), poly(ethylene glycol), macromer and poloxamer. PAA and PVP are ablgegade and precipitate in
water and ethanol in a relatively short period of time those results in formation of a PAA/PVP interpolymer coripléhig fact
illuminates that the intensity of hydrogen bonding between PVP and PAA is pretty strongtrdimiscomplexation could be used to
prepare mucoadhesive microspheres. However each component is soluble in water but they can form a complex and pethigitate tog
It is significant to investigate drug delivery system (DDS) with the help of computatagions. Simulations in couple with experiments
might create a deeper comprehention from the controlled preparation of B&)Slifhis work using DPD method, the structure of the
PVP/PAA microsphere was depicted and it was realized hat PVP, PAAapnaxen as a drug could precipitate together and form a
microsphere.
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Hydrogen bonded interpolymer complexes used in drug delivery
Vasheghani F*, F. H. Rajabi, M. H. Ahmadi,S. Bahri
Imam Khomeini International Unersity, Department of Chemistry, QazWian ,E-mail: bvasheghanif@yahoo.com

Polymers are widely in pharmaceutical application as suspending and emulsifying agents, flocculants, adhesives, padaaing and
materials, and as components of controlled andi sigecific drug delivery systems-BL]. Many pharmaceutical polymesase water
soluble or at least are able to swell in water, forming hydrogels. In mixtures, these polymers can often interact witiereant o
sometimes form interpolymer complexes (IPC). The complexation between polymers influences their structuysiemcheimical
properties such as solubility, viscosity in solution and ability to adhere to different substr@lem[dqueous solution, the cooperative
hydrogenrbonding interaction induces the mutual screening of hydrophilic parts of the interactargnmolecules, leading to strong
hydrohobization of the resultant complexes. Therefore, the polymer complexes coil up into a compact structure, and theokatr
physical network or precipitate is formed.

However, in some case such as drug deliviére formation of independent colloidal particles or core / shell micelles with high stability
is preferred [7]. As one the most popular supermolecular, Cyclodextrin (CD) receives intense investigation due ttostealsbtvity
encapsulate a wideange of Interpolymer via inclusion complexation [8]. Thus, the cooperative hydrogen bonding interaction of
interpolymer complexes might be adjusted by the amount of CD. In the present wGil,aBd linear polymers, the cooperative
hydrogen bonding inteaction in interpolymer complexes is weakened so that the hydrohilicity of colloidal particles is improved greatly.
Adjusting the amount of supermolecular, the particle size of interpolymer complexes can be readily controlled. SinceaGiljdPoly
acid (PAA) and Polyethylene oxide (PEO) have all been used as drug delivery materials; these CD/PAA/PEO ternary particles can be

very useful in field of drug delivery.
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Electro-catalytic oxidation of ethanol on polyaniline filmscontaining platinum nanoparticle
Mir Ghasem Hosseini,Solmaz Zeynalf, Mohamad Mohsen Momeni
Electrochemistry Research Laboratory, Department of Physical Chemistry, Chemistry Faculty, Universityof Tabriz, Tabriz, Iran

E-mail: solmaz.zeynali@gmail.com

Direct alcohol fuel cells (DAFC) employing alcohols directly as fuel, are attractive as power sources for mobile, stattbparyable
applications. The alcohol is fed directly irtte fuel cell without any previous chemical modification and is oxidized at the anode while
oxygen is reduced at the cathode. This feature avoids problems related to production, purification and storage of hgiiraden|fiv
kinetic of electreoxidation of alcohol is still the main obstacle for the commercialization of direct alcohol fuel c&]sTherefore, it is
necessary to place more emphasis on el@etalyst research and to attain significantly higher activity catalysts. High surface area
electrocatalytic electrode such as platinum, palladium,gold and combination of these-etgatytic are of interest for fuel cell
technology. Immobilization of the noble metal particles in an activematrix may enhance the overall reactivity oflytiercitd
centers. In the literature for optimum support for dispersed metalnanoparticles, the attention shall be paid not gsetogiseability
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and feasibility of fast charge propagationbut also to existence of the activating mutualpetatineractions. Deposition of metal
particles in conducting polymers still remains the topic of intense research by many groups worldwide over the last.few years
Combination of organic and inorganic materials could result in materials with submicro/nargireesigions that possess high potential

for advanced applications as inorganic or biological sensors, etatalysis, energy storage and corrosion protection. Among these
polymers, the polyaniline is an important electrically conducting polymer arad ialso been well established that this polymer material

is able of precipitation of precious metals in elemental state form acid solution. The aim of the present work wasgatentresti
electreoxidation of ethanol on platinumnanopatrticles dispersepolyanilinematrices and analyze the effect of their morphologies on

the electrecatalytic characteristics of this modified electrode. The polyanilinefiims were obtained by-plelgtreerization of aniline on
titanium substrates. Platinumnanoparticlespdised on the polyanilinefilms by cathodic electrpdsition. The electroxidation of

ethanol on RNps/PAni/Ti electrodes was carried out using cyclic voltammetry and the results are discussed on the basis of differences in
their surface area. Theurface morphology and element analysis of platinumcoating on polyanilinefilms were characterized by scanning
electron microscopy (SEM) and enerdigpersive Xray spectroscopy (EDX), respectively.
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Figurel.Scanning electron microscopic images of purngapdine film on the titanium electrode
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Effect of ZnO Nanoparticles on Thermal Conductivity of Transformer Oil
Masomeh savadiand alireza Salabat*

Department of Chemistry, Arak University, Arak 38858, Iran ,Email: a_salabat@yahoo.cora-salabat@araku.ac.ir

Transformer oil (insulating oil) is highlgefined mineral oil, used in efllled transformers that is stable at high temperatures and has
excellent electrical insulating properties. The oil helps cool the transformer and then its thermal conduztwaty isnportant property.
Nanofluids, consisting of nanometgized solid particles dispersed in fluids, have great potential for improving the heat transfer
properties of liquids. Several characteristic behaviors of nanofluids have been identified, including the possibiléinioigydatge
increases in thermal conductivity compared with liquids without nanoparticles, strong tempaeatmdent effects, and significant
increases in critical heat flub this paper,different concentration of ZnO/transformer oilnanofluids prégaredispersing ZnO via
ultrasonication method. Thermal conductivity was measured using -pk®thermal properties analyzer. The KD2 meter is equipped
with a probe, 60 mm long and 0.9 mm in diameter, in which a heating element and arésstoo as enduided the probe is connected

to a microprocessor for controlling the heat addition and recording the measurement necessary for the calculation malthe ther
conduct.The obtained results show that the thermal conductivity -bfaséd ZnO nanofluid is ineasedsignificantly with increasing

temperature.The effect of ZnO volume fraction on thermal conductivity of nanofluid was also studied in details.
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Non-isothermal degradation Kinetics analysis of some poly amine by using of different isocong@nal and IKP methods
F. H. Rajabi*, B. Vasheghani F., M. H. Ahmadi,H. Sadeghi
Imam Khomeini International University, Department of Chemistry, Qdraim * E-mail: dfhrajabi@gmail.com Fax No: +98 281 3780040

Aromatic polyimides are well known as higlerformance polymeric materials because of their excellent thermal stability and balanced
mechanical and electrical properties, and they have been used in adhesives, compositddmiibeand electrical materials {3].
Thermal properties can be expressed by the value of activation energy, which can be used to predict the maximum tefoperatures,
estimation of lifetime and thermal stability of polymersj}4 The thermal degradan kinetic of 1,5Naphtalene Diamine Pyromellitic,
1,4Naphtalene Diamine Pyromellitic, 3@amino Diphyl Suffan iamine Pyromellitic, 4,4Diamino Diphenyl Sulfane, 4,4 Diamino
Diphenil - ether was studied by thermogravimetric analysis (TGA) in nitragemosphere under ndésothermal conditions at three
heating rates: 7.5, 10 and 15°C/min. The-DGG curves of samples showed that their thermal degradation process were very complex.
The apparent activation energies of thermal degradation reactionsatedcbly Tang, Flymwall-Ozawa(FWO), Kissengekkahira:
Sunose (KAS), CoatRedfern (CR) and Invariant kinetic parameter (IKP) methods. The kinetic model aagporeential factor were
obtained for the sample has a higher thermal stabiki].[6
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Kinetic study of DPPH scavenging In the presence of mixture of carnitine and silybum marianum extract as an antioxidant
M . Momen Heravi *; A . Kabiri
Department of Chemistry, Islamic Azad University, Mashhad Branch, Mashhad, Iran ,Bmmall@mshiau.ac.ifEmail: a.kabiri88@yahoo.com

There has been an increasing concfer freeradical clearance. Human body contains various biomacromolecules such as proteins,
lipids, vitamins, and carbohydrates, which are vulnerable to be attacked by reactive oxygen species (ROS). ROS include supero
radical anion (®), hydrogen pexide (HO,) , hydroxyl radi cal f whzh dre rermally gerieratgd dering o x y g e n
physiological metabolic activities. ROS have been linked with aging and many degenerative diseases such as cancemrinflammati
immune system decline, caodiascular diseases, neurological diseases, and atherosclerosis. [1,2]. Antioxidants are defined as substances
that, when present at low concentrations compared with those of an oxidizable substrate, significantly delay or prei@nmbbitida

substra¢. DPPH is a stable free radical having maximum absorption at 517 nm that accepts an electron or hydrogen radical to become
stable diamagnetic molecule. In addition, DPPH is often used as substrate to evaluate the antioxidant capacity of amt §uioxid

This study waz undertaken to investigate the free radialenging and antioxidant activities of carnitine, silypbum marianum extract

and mixture of them. The H#fansfer reactions from an antioxidant to DPPH were monitored usinis/\épectrophotomet. The
temperature in the cell was kept a@%y using a circulator. The kinetic parameters such as rate constant and activation energy in
experimental conditions were calculated. The rate constants of the H atom abstraction by {pRFPHhépresereof carnitine, silybum

marianum extract and mixture of them were obtained 0.2538, 0.3498, 0.1622undier pseuddirst-order conditions at 2&8. The

values of activation energy and enthalpy for binary system are 36 ®anthB9 kj mot, respectively. This study is expected to provide
important results to use in various therapeutic projects.
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Preparation of highly active porous Ni electrode through leaching of electrodeposited Ni/Zn alloy and its application for electro
oxidation of methanol
Mir Ghasem Hosseini,Sajjad Ashrafpour*, Mehdi Abdolmaleki
Electrochemistry Research Laboratory, Department of Physical GigmChemistry Faculty, Universityof Tabriz, Tabriz, Iran
E-mail: sajjadashrafpour@gmail.com

The NiZn binary coating was electrochemically deposited on a copper electrode. Then, it was etched in a concentrated alkaline solut
(30% NaOH) to produce a porous and electitalytic surface suitable for methanol eleaixdationin 1M NaOH solutionThe aurface
composition of coating before and after alkaline leaching was determined by energy dispa@w¢ERX) analysis. The surface
morphologies were investigated by scanning electron microscopy (SEM). Their catalytic activity towards the metharokieleon

was assessed by recordieyglic voltammetenycurves and electrochemical impedance spectroscopy (EIS) techniques. It was found that
the Ni/Zn coating has a porous structufle activation of electrode related to the removal of any existingsion products and
accumulations from the pores and formation of cracks during hydrogen gas evolution. Cyclic voltammetery studies cortfitmeed tha
surface and thereby the electrocatalytical activity of leached prous Ni electrode is far greater tileatthed Ni surface.
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Fig. 1. SEM micrographs for electrodeposited Ni/Zn electrode after leaching

0025

a: Smooth nickel (30 mV s™)
b: Ni-Zn (30 mV s™)
c: Leached Ni-Zn (30 mVs™)

0015

Currentdensity (A cm?)

0015

01 015 02 025 03 035 04 045 05
Potential (V vs. SCE)

Fig. 2. Cyclic voltamograms of methanol oxidation on (a) smooth nickel, (EnNind (c)leacheli-Zn electrode in 1 M NaOH+ 0.1 M
methanol aqueous solutions
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Theoretical Molecular Structures andVibrational Analysis of Monohalogenated Thiophenols
S. Laleh*, S. F. Tayyari
Department of Chemistry, Ferdowsi University of Mashhad, Mashhad, Iran, 9436 (*Email: Somayeh.Laleh@stmail.um.ac).

Thiophenol (benzenethiol) ArSH as a derivative of phenol belongs to the-soiftaining compounds whose importance in atmospheric,
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environmental, biological, and medical areas can hardly be overestimated.Moreover, the recent huge activity in nanaskcience an
nanotechnology has renewed the interest in these compounds, particularly in thiophenols and its derivatives, becab#eyobfthe a
sulfur to bind metalic clusters {3].As yet, geometrical parameters and frequency assignment of halothiophenols are unknown. In this
work theeffect of-F, -Cl, and -Br substitutions upon the geometry, vibrationalfrequency, andinfrared intensitiggophenol is
discussed. We also examined the intramolecular hydrogen bonding ebaliktituted thiophenols and compared with that of phenols.In
this study, the equilibrium geometry and vibrational frequency of titled compounds were computed wikitB8I&N 03 software
program by using a selection of modern density functional, using B3LYP level. Naturalbond orbital analysis [4] was tarsiad 6u
311++G** basis set. The influence of solvent on compounds was studies using the Onsager modehideel geometry parameters

and harmonic vibrational frequencies of halogenated thiophenols in the gas phase obtained at Density Functional Thepte &3LYP
using 631G**, 6-311G**, and 6311++G** basis sets. A comparison of the theoretical spectrhigbhenol with experimental data
shows a rather good performance of the B3LYRL&++G**. The structural changes of the thiophenol ring are governed mainly by the
electronegativity of the halogen atoms and, to a lesser extend, by resonance factorsibA#tibaal normal modes of these compounds
were assigned completely. The SH stretching, bending and torsional modes occupy a particular place among all themimetafal
thiophenol due to their extreme sensitivity to molecular environment. lobserved that the substitution effects on these frequencies.
Also the energy differences obtained show that the strength of hydrogen bonding in theatmthiophenols depends on type of

substituted halogen atom and environmental conditions.
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NLO Properties of Aza-platinabenzeneBased Chromophores: A theoretical Study
Reza Ghiasi',M. Mansour Khaki? Sepideh Ketabt
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Thehyperpolarizabilities for a series of substituted Aatinabenzenebased nonlinear optical (NLO) chromophores were determined.
The effects on the hyperpolarizabilities of various donor and acceptor substituept©fHe, H, F, COOH, CN, N were stidied.

To understand this phenomenon in the context of molecular orbital picture, we examined the molecular HOMOs and molecalar LUMO
generated. The effects of the intramolecular charge transfer (ICT) from the donor to the acceptor groups on thegeoieetriaand

atomic charge distribution of this Nl-phore are minimurenergy structure and Natural Population Analysis.
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Spectrophotometric and thermodynamic studies on complex formation of thallium (1) ion with uracil at different temperatures

E. Heiatian” ,S. Sharifia, A. Niazi® and A. Bahadori"
#Departmenbf Chemistry, University of Islamic Azad, Arak, Iran , (Email: ehn.9999@gmail.com)

Research results have clearly demonstrated that certain metal ions play a basic role in directing a number of biockhersseal pro
Thallium has been recognized as a¢afement for many years. Since thallium(l) shows marked similarities to that of potassium cation,
its interaction with nucleotides, the monomeric units of DNA and RNA, in aqueous solution would be of a major biochengsg]iht

In the living cell, here are found nucleoproteins. These compounds control heredity on the molecular level [2]. This revealed the need for
comprehensive studies of metal ibioligand interactions, as model systems.Spectroscopic methods are in general highly sensitive and
arefrequently used to analyze chemical equilibria in solutieB][1In 1971 Lawton and Sylvestre introduced chemometric methods for
spectral analysis. In the present work, the formation constant of thallium (I) ion with the heterocyclic base of unaedtia sglution

was studied using a combination of potentiometric and spectrophotometric methods at different temperatures and cosstamgtionic

by means of computer fitting of the pdbsorbance data with appropriate mass balance equations.A sapdsticethod based on
chemometrical concepts was applied in order to determine formation constants. For this purpose, the computer prograwasquispec
used to extract the desired information from the spectral data. The affect of temperature on thenfopnatants were studied and
thermodynamic functions have been obtained for the complexes of thallium (I) with heterocyclird@kand thallium (1) nitrate were

of analyticalreagent grade (Merck). These chemicaése used withouturther purificatio. All solutions were prepared in deionized
water with specific conductance equal to (1.8+0M* cm™. A HORIBA M-12 pHmeter furnished with a combined glasaturated
calomel electrode was calibrated at pH 3.00 and 9.00 [2]. 8483 spectrophotometeontrolled by a computer was used for Wié

spectra acquisition. The data were transferred to a computer for subsequent analysis using MATLAB software, versionr6.5 and f
processing by using equispec program, version 3.1. All measurements were caraiesbodifferent temperatures and ionic strength 0.1

mol dm?® NaClQ,. Volumes of 10 chracidic solution of T1(3.85x10 to 2.8x10* mol dm?®) were titrated with an alkali solution of

the heterocyclic bases (5.6X1 2.8x10' mol dm®). The formation constant thallium (I) ion with theterocyclic base of uracil was
determined using a potentiometric and spectrophotometric technique. Different models including ML, MHL and several paiyiuclea
protonated species were tested by theyom. The modelfinally chosen, formed by ML the studied system resulted in a satisfactory
fitting. The calculated values of the formation constants for different experiments are showed in Figure 1. The resafipasbatv
formation constants are corresypling to thermodynamic constants.
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Figure 1. (I) Curve logfvs. /T for TI(I)-uracil systems, (II) Distribution curve for L and ML
* The values of log f2; and log %, was reported for comparison [6]

The formation constants of Tl (I) with uracil at six different temperatures were evaluated with equispec program. Eguespepuser
program using the matrix based MATLABenvironment for second order global anaflysiectrophotometric equilibrium data. The
enthalpy and entropy of the reactions were determined from the dependence of the equilibrium constants on the temp&rtiffe, Va
equation (Table 1).

Table 1.Values of thermodynamic parameters for the Tl (I}Uracil system

at 298 K

Equilibrium DH DS DG log B1or’
(KJ/mol) (J/mol) (KJ/mol)

M*+ L ML -274.55 -822.46 -29.462 5.36+0.32

“PM”+ gH" +L ZMpHL P bpgr=[ My Ho L™ (M [H]*[L )
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Electro-Oxidation Study of D-glucose on Pt/TiQ/Ti in NaOH Alkaline Solution
Dr. Seyed Sajjadi
Professor in Physical Chemistry, Iran university of science and techndlegyan, Iran Ahad Lotfi (Corresponding Author)
M.S Candidate in Physical Chemistry, Iran University of Science and Techri@bgsn, Iran Email: alotfijavan@yahoo.com

In this investigation The electroatalytic behavior of PU/TigTi electrodes for the Blucose electrmxidation was studied by cyclic
voltammetry. Pt/Ti@Ti electrodes were prepared by platinum electroplating in a bath the base 4 mRt©k BHd 0.5 M
H,SQO. Study of bath showed that, the best coating is made in, platinum electroplating in -pH5,0é6d the temperature
range of 65/ 0 e C; wi t h c ur r e rttTitaniueoxide nangtubes were fabrzdied hgdizZing ttanium foil in a
DMSO + 2% HF (3840%) electrolyte 70 volt at 12 hours onto Ti@notubes layer on titanium substrates. The morphology and
surface characteristics of Pt/TiDi electrodes were investigated using scanning electron microsmoghyenergydispersive Xray,
respectively. The results indicated that particles platinium were homogeneously deposited on the surfaceaobfiibes The results
showed that Pt/Tig@Ti electrodes exhibit a considerably higher elec@talytic activitytoward the oxidation of lucose. The
catalytic oxidation peak current showed a linear dependencegacDse concentration and a linear calibration curve was obtained in
the concentration range of 05 M of D-glucose.
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Fig.1 The surface morphology of pt coating on the TiO2/Ti electrode.
Fig. 2 The cyclic voltamograms of Pt/TiO2/Ti electrode in 1 M NaOH solution with different concentrations of glucose.

Surface morphology andoptical study of nanocrystalline CdS thin films prepared by a new chemical bath deposition route
R. Sahraef, N. Shokri®, S. Shahriyaf, A. Karimi ¢
aDepartment of Chemistry, University of llam, llam, Iran , bDepartment of Chemistry, Rajar University, Urmialran
cDepartment of Chemistry, Islamic Azad University, Ahvaz Branch, Ahvaz dBepartment of Chemistry, PayaenNour University, Urmia, Iran *
(Email: shokrynahid@yahoo.com)

CdS is a direct band gap semiconductor and has relativelyabggrption coefficient and high optoelectronic conversion efficiency and

has been studied extensively in the past several decades [1]. CdS thin films can be prepared by different techniquiesnsicah lzeth
deposition (CBD), laser ablation, sputterimgd vacuum evaporation [2].Among them, chemical bath deposition (CBD) is a simple and
inexpensive method for a deposition of thin films of various semiconductors at low temperature on different types ass[#jstrat
Nanocrystalline cadmium sulfide Cd8in films with relevance for optical applications were synthesized from aqueous solutions by
chemical bath depositioThis work deals with the preparation of cadmium sulfide (CdS) thin films by chemical bath deposition. The
energy band gap (Eg) was aafgted from absorption coefficients obtained from the optical transmittance. CdS thin films have been
deposited on the glass substrates using CBD method. Stock solutions of 10ml cadmium acetate dehydrate (0.5M), 20nalneitgylenedi
(0.5M) such as complerg agent was added to control the release of the cadmiuriibrs. t emper ature of the chemica
and the pH was adjusted to 7. The morphology of the thin films were studied by a Cam Scan MV 2300 scanning electroremicroscop
(SEM) and transmissipspectra were measured using UV/ VIS Cary (Varian) spectrophotometer. The nanocrystalline thin films of CdS
were successfully deposited by chemical bath deposition mefthedtransmittance spectral shifts are explained based on grain size
effects. The dtained films werehomogeneous, strongly adherent and uniform surface with very low pinholes well covered to the
substratelhe transmittance spectral shifts are explained based on grain size &tfiecfiéms with shorter deposition time have a higher
trarsmittance at shorter wavelength.The band gap measuredwas found to be in the rang®.Bfex/Which leads this semiconductor to

act as an optical window in photovoltaic cells.
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Investigation of the Interaction of Carbon Dioxide Fluid with Internal and External (5, 0) Single Wall Carbon Nanotubes by DF
B.Gholamalian*, M.Oftadeh
Chemistry Department, Payame Noor University, Tehran , 14897, I. R. of Iran

Developed gasensor in recent decades, nanotube interactions with gaseous fluid has been considered. The effects of absorbance of gas
on single wall carbon nanotube were studied theoretically and experimentally [1, 2, 3]. In this project the effectietemmof (5, 0)

single wall carbon nanotube as carbon dioxide sensor were determined. Also, the interaction of carbon dioxide moletetaaliimd

external wall of (5, 0) single wall carbon nanotube using Gaussian 03 coding by density funcéonabthB3LYP/6311G level of

theory was studied [4]. Rotation of carbon dioxide molecule on theinternal and external wall of carbon nanotube indifiéfetiens

and sites with measuring parameters like barrier energy, activity and stability of reasttudiure was investigated. Calculations show

that the adsorption of carbon dioxide molecule on the outer surface of (5, 0) nanotube is stronger than inside surfacetobthewith

calculated energy 60.8884 kcal/mol, exothermic, and 304.965 koal, endothermic, respectively. The energy of nanotube adsorption

with rotation of CQ@ molecule vertically on the outersurface under zero, twenty, forty, sixty and eighty angle7&-0.3765, 1.004,

3.9532 kcal/mol respectively. Therefore the besraction between G@nd (5, 0) nanotube occurred at zero angle.
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Preparation and Characterization of Activated Carbon fromGrapevine Rhytidomeby HPO,Activation Using Microwave
Radiation
Mahtab Hejazifar, Saeid Azizian
Department of Physical Chemistry, Faculty of ChemistryAB(Sina University, Hamedan, Iran
hejazi_64@yahoo.com
sdazizian@yahoo.carsazizian@basu.ac.ir

Presence of pollutants in natural water is an environmental problem. A simple method for removal of pollutants is adspeptailly,

by activated carbon [1]. Although activated carbon has been used widely for pollutant retmdadadvantage is iteelatively high

cost. As a novel method for preparation of activated carbon, recently a great attention has been paid to the microgaVhéhasin
advantage ofhe microwave heating ishereduction of the treatment time which reduces the energy ogimn as well [2, 3]n this

study Grapewe rhytidome(the outer layer of bark on trunk), as an abundant anectms precursor, was used to prepare granular
activated carbon with high surface area (vig®, chemical activation under microwave heajfog adsorption of methyl violet from
aqueous solution. Microwave heating source was used to reduce the energy consumption.To optimize the preparationottibeeffects
different parameters on the ability of the samples for removal of methyl violet sigdeed. The sample prepared undetimum
conditionsofacid concentration 85%, acid/precursor weight ratio 5:1, impregnation time 24 h, microwave power 400 W,microwave
radiation time 2 min, oven temperature 110 °C,and oven heating time of 7 hwas satetttecbest sample for the removal of methyl
violet.The results showed that, microwave heating method can provide an effective way to prepare high surface area activated carbon
(1607 nf/g) in a short time. The obtained activated carbon was characterizid ddsorption/desorption, SAXS, TEM, and SEM
methodsThe results showed thatbtained actigtedcarbonis an amorphougeatureanda porous structuraith both micre and mese
porosites. The adsorption onto the obtained activated carbon and the coahrgeaoular activated carbon was studied from both
equilibrium and kinetic point of view. Based on the obtained results, the rate of adsorption onto the obtainediaatiatethan the
commercial. Also, the new activated carbon ssrowrichhigher adsorfion capacity (more than twice the commercial one) for adsorption

of methyl violetfrom aqueous solution.
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Investigation of Viscosityand Thermal Conductivity of CuO/water Nanofluid System
M.S. Rahmati(1), A. Salakat(2),L.Rajabi,A.A.Derakhshan(3)
1. Department of Chemistry, Islamic Azad University, Arak Branch, Arak, Iran
2. Department of Chemistry, Arak University, Arak, Iran
3. Department of chemical engineering College of engineering, university of Razarnkshah,Iran.
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Nanofluid is a new class of fluids containing nasized particles, fibers, or tubes that are stably suspended in a carrier liquid. In this
article a wet chemical method was developed to prepare stable CuO nanofluid. In the preparation section édighegrifne
concentration of copper source, acetate salt, and reaction time affected the size and shape of clusters of primarles@muptirén
nanofluids with different microstructures could be obtained by changing the synthesis parameters. Spoot tpaoperties, thermal
conductivity and viscosity for different concentration of the prepared CuO/water nanofluids were measured preciselyitsTleoresu
that, thermal conductivity of the prepared nanofluids is higher than the values of the bés&Heiithermal conductivity of the
nanofluids was also observed to be strongly dependent on temperature. The experimental results also showed that viscagiparent
of the nanofluids decreased with increasing temperature. The experimental visedsibeimal conductivity data were correlated to
semi empirical models.
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The study ofsolvation Effects on properties fullerenes: An Abinitio calculation
Morteza, Keshavar*.Akbar, Mahmodvand®
YIslamic Azad University, shahreza Branch, Isfahan, Iran , Chemistry Department, shahreza University, P O@2431Isfahan, Iran ,

DMkeshavarz@yahoo.conMahmodvand88@yahoo.com

In this researclstudy, wefocus on a kind of fullerenes (C60).This molecule optimized in various solvent media swathrafieptane,
toluene, methanol, DMSO and ethanol using theam@ikistent reaction field (SCRF) model.The structure of C60 is that of a truncated
icosahedron, which resembles a football of the type made of hexagons and pentagons, with a carbdimeatomexts of each hexagon

and a bond along each edge. A polymerized singléed nanotubes (BWNT) is a substance composed of polymerized fullerenes in
which carbon atoms from one buckytube bond with carbons in other buckytubes.we performed nolejoginicemmechanical
calculation at the HFand B3LYR&LG,631G,321G* levels of theory in the gas phase and some solvent at 298K.we studied about
energy, dipole moment, charge and so on. We can conclude that, for the system studied in this worktyttiendéinsial calculation

gives similar or even better results than Abinitio method other. The used soft wares in this research are Nanotubeaussiele Q3

and Gauss view. Identifying the aromaticity of some cyclic molecules was studied by thesnathtioned as above in terms of three

indices of structure, comparing the cyclic molecules with the corresponding chain forms.
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Simulation of protein: probing the thermal activity of Human Lysozyme
'Roohizadeh, R, 2Mohammad-Reza Dayer, and Omid Ghayour
Department of Chemistry, Science and Research Branch of Islamic Azad University of’Bregartment of Biology, Faculty of Science, Shahid Chamran
University

The understanding of protein dynamics is one of the major goals of structural biology. We carry out computer simulaeidmap endf
understanding the properties of assemblies of molecules in terms of their structure and the microscopic interact@nshieet.
Computer simulations act as a bridge between microscopic length and time scales and the macroscopic world of the laboratory.
Molecular dynamics simulation can provide the ultimate detail concerning individual atomic motions as a function $6 tianeve

studied Human Lysozyme protein with molecular dynamic simulation. Human Lysozyme israsid@ protein found in secretions

(e.g., saliva, sweat, and mucus) and more generally in leukocytes and kidneys. Its native structure consistmef twa dodomaim U

t hat h#dices(@Dd) dand one 34®mueélni,x wharcd &« ofmsi s t-sheetmand adohgloom fThean ant pa
Lysozyme coordinate used in this work was obtained from RCSB protein data bank. Hydrogen atordecaenddhe final system
includes solvent molecules that are represented by the SPC model. All atoms are explicitly represented. The solvatednteddetlis

in a cubic box using periodic boundaries conditions. The building of the protein models @i aimulations are carried out with the
GROMACS suite of programs. The ffgmx force field is used to describe the atomic interactions. For the correct treatngertnofelo
electrostatics, we make use of the particle mesh Ewald summation algoritérighhfrequency degrees of freedom from the covalent
bonds of hydrogen atoms are constrained using the LINCS algorithm. The system is coupled to an external temperatura bath with
separate bath for the solvent and the solute. During the simulationgihlatien of the pressure have been applied using regular
procedures. Energy minimization was carried out using steep integrator before running the full simulation of up toi2study,tthe
dynamical behavior of such networks is examined by consigl¢hie example of Human lysozyme. The equilibrium dynamics and the
process of unfolding are followed by simulating the protein at 37°C and at higher temperatures (50°C, 63°C and 70°C) for 2ns,
respectively. Explicit water molecules were used. We studieditictuation, the radius of gyration (Rg) of the protein at different
temperatures. And also studied the hydrophobicness of the residues, the solvent accessible surface area (SASA) itudifenent s

The native structure is rich in helices and sigrboth of which involve many hydrogen bonds. During the unfolding, we have observed
that these elements are converted to coils (no hydrogen bonds) and turns (contain smaller hydrogen bondingWetalosk)ve that

during 50°Csimulation, there are mbs f | u ¢ t u adoram ithat batongs to éhe l6op in this dom&noch behavior is expected as

the hydrogen bonding network connecting this loop region with the S1 and S2 regions in the lysozyme is disruptedsitone: fetithe

thus leading to a ore unrestrained motion of the loop even at normal temperature. The change in hydrodynamic radius is changed from
direct salt bridge analysis shows thermal denaturation promotes by increased-positive repulsive forces during with temperature.

T h & why for normal temperaturestability.

Investigation and study physicochemical properties interaction of nanoparticles iron oxide with human serum albumin
Morteza Keshavarz*, Zahra Ghasemi
Department of chemistry, Islamic Azad University Shahreza Br&h€h,Box31186145

Magnetic nanoparticles nanostructures materials an important class of artificial nanostructures .nfatiehaksuperparamagnetic
nanoparticles have great potential for biomedical applicatioi33. [Their magnetic signal far exceedsttfram any of the known bio
entities, making them readily identified in the ocean of biomolecules. Iron oxide nanoparticles, due to their chemicghatid ma
stability and low level of toxicity in biological systems, have been widely tested for thein isemedicine [4, 5]. In the research,
Magnetite (FgO,)nanoparticles were prepared by coprecipitation from afithire F&" solution in alkaline medium. In the process, two
kinds of surfactant (cetyl tree methyl ammonium bronddd cetyl pyridinum chloride) were studidee;Osnanoparticles were coated

with human serum albumin (HSA). Characteristics of magnetic particles coated or uncoated were carried out using scanning elec
microscopy, Xray diffraction and FAIR spectroscop The interactions of colloidal iron oxide nanoparticles and serum albumins,
including HSA, were studied by UVisible spectrometer on differeHand different temperatur&he thermodynamic parameters,
enthal py %chaamgter ¢ pithneGila s g e n ¢ &y °) forhha reacton Wege Galculated. These results demonstrate

that pH can play an important factor in protein adsorption on nanopatrticles iron oxide.
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Ab initio study and NBO analysis of new copolymers based ondtro -1,2-phenylen diamine, phethalic, terephetalic, N4-
carboxy phenyl) trimellitimide, fumaricand maleic acid in the main chain
Omid Olfati *, Davood Norishargh, Seiedeh Negar Mousatji Hooriye Yahyaef, and Maasoomeye Soleymani
Chemistry Department, Science Faculty, Islamic Azad University, Arak, Iran
Corresponding author:-enail: nori_ir@yahoo.com

Three new copoly(amidienide)s (FI) were synthesized throught the direct polycondensation reaction -@Fchrboxy ethyl)

trimelliti middoa mi h)o dwipthle n4diagnimddiphenylether((lg and 3dtamidolbenzophenone (c) in a mediu
consisting of Nmethyt2-pyrrolidone (NMP), triphenyl phosphate, calcium chloride and pyridine. The resulted copolymers were
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characterized by means of #R spectroscopy, element analyses, inherant viscosity, and solubility tests. The polycondesesetimm r
produced the new copolemerlFin high yield and inherent viscosity between 0.022-dL.gnd 0.427 dLgl. Thermal stability of the
resulted copolymers were compared using TGA and DTG thermograms. Further, ab initio molecular orb#2l G#}-fBethod was

used to optimized the smallest common unit of copolymers. Also, NBO analysis was used investigate the resonance etiatgigs asso
with donoracceptor electronic delocalization, bonding, nonbonding and antibonding orbital occupancies aied. efie@y, the
correlation between the thermal stabilities, optimized structural parameters and NBO results was found.

Investigation of Adsorption CO, H2, on Inside of the SingléVall Carbon Nanotube:DFTCalculations
Morteza.Keshavarz'', Maryam. Behesht?
1Department of Chemistry, Islamic Azad University, Shahreza Branch, P.O.B&6343 Shahreza, Isfahan, Iran
keshavarz@iaush.ac.jr 2Department of Chemistry, Islamic Azad University, ShahrezacBy&O.Box 31:B6145 Shahreza, Isfahan, Iran,

tm_beheshti@yahoo.com

In this study, First SWNT (6,0) and CQ,lmolecules were separately optimized usB§USSIAN 03 prograrm this research the
adsorption ofCO,H, molecules on inside of the zigzag singleall carbon anotube(SWNT)and(6,0)CNT was investigated using
guantum chemical calculations and density functional method. In this study the molecules were passed through nandtigbentvith d
interval andthe adsorption energy for SWNT and CQ rhblecules was compared and the calculated using b3B4##6 the conclusion
was that all the calculated adsorption energy of these molecules were positive, this means that the adsorption of nibleG(ksls

endothermic for the tube. The adsorption energy.ghélecule is lower than CO molecules.
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Influence of magnetic field to phosphorous content of electroless nickel plating
S.A. NabaviAmri % S. Bagheri?®
A Thermodynamic research lab, School of Chemistry, University of Damghan, Damghan ,Iran(Email:samirabagheri_7 @yahoo.com)

Magnetic properties of metallic nickel deperasphosphorous content of NiP alloy [1]. In this article we discuss how can, in contrast,

phosphorous content affected under external magnetic field. Specific amouft wsireduced to metal form. pH values fixed to from

8 to 12 using Nhl In each egeriments, the fixed magnetic fields applied to solution. Moreover, slowly addition of hypophosphite ions,

reduced the Ni ions. Reaction occurred at temperatummaceb eC. Appli
due to voltag from 0 to 30 volts in 7 steps. Phosphorous amount in sediments determined by ICP method. Our studies showed that
phosphorous content in sediments decreased by increase in pH values [2]. Phosphorous intact to nickel produced senttiterent

Applying magnetic field can effect on lattice formation. The phosphorous content does not have influence on the growth mmuphology

affect the crystallinity of deposits[3].
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Effects of metatmolecule interfaceconformations on the electron transport of Au (111)/DithiolAdenine/Au (111) molecular wire
M. Damchi Jelodar, H. Milani Moghaddam*, S. A,Ketabi, Z. Azmoodeh.
School of physics, Damghan university, 36368, Damghan, Iran. Phone/Fax: 0:8%5-3267 ; Emai www.milani@umz.ac.ir

The measurement and understanding of electron transport through a single molecule electrically connected two medigislaatro
essential step in the development of molecular electronic. Adenine is one ob&i¢8 as a molecular bridge is investigated, provides a
good theoretical model for exploring the structural and electronic properties that the electron transport. Thereformtérestofo
understand effect interface interaction on the electronicnasidcular structures of the metablecule complex that Adenine molecule
sandwiched between two gold clusters.We gave simplified models that molecular wires sandwiched between two chemically inert
electrodes. We have performed a geometry optimization efhisé molecule itself and this molecule joint to Au atoms after hydrogen
atom of thiol group is eliminated upon chemisorption while a covalent bond is created between the sulfur atom and dhesgaflthat
surface. Two gold clusters are Au (111) atoEesch gold cluster consists of two, three and four gold atoms andmatdulemetal
systems are optimized by locating the molecule on the top, hollow site, bridge site and hybrids of these positionsastactefsthe

Au (111) surface atoms. All ¢hmodels of molecular wire were fully optimized at B3LYBMBG* for S, N, C and H atoms and
B3LYP/LANL2DZ for Au atom at According to results, @ap model exhibits best molecuteetal coupling for electron tunneling due

to having minimum gap energy, LUMIike levels up and close to LUMO and rate of accumulated NBO charge on Au, sulfur(S) and
NH; group. Also it has been showed that between factors as accumulated NBO charge on Au, sulfur(S)gamapNtid HLG is near
relation.
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The length effect ofthe (ZZ-1) "AA "Enanotubein the electronic properties of metal/ (zz1l) AA "E/metal molecular wire

Azmoodeh.Zivar*, Milani Moghaddam. Hossain, Damchi Jelodar. Mohammad
Department of Physics, University of Mazandaran, Babolsar

E-mail: zivar_azmoodeh@yahoo.com

Carbon and BN nanotubes have been extensively studied because of their interesting properties and potential application for
nanotechnology application. In recent years, boron carlindennanotubes have been synthesized [1,2]. Of partial substitution of carbon

by boron and nitrogen in graphite, leading to the formation of tefhaty. layerd compounds with tunable band gap energy wich can
be controlled by their atomic composition[#n important member of this family is# . that the most stable one owing to the fact that
this configuration maximizes the number of\Band GC bonds[2,3]. Different # . nanotubes can be obtioned by rolling up#a.

sheet along different directionisgcause of the anisotropic geometry of'ti#e. sheet[1]. In this research, using a Tightinding model

and methods based on Green's function theory and Landaure formalism, we investigate the effect of the lerigth#f. (zmnotube

on the electronidensity of states for molecular wire as metalF{yZ # . /metal. The plot shows, this nanotube is metal, and any
increasing in nanotube length gives rise to the increasing of number of the new electronic states. Our results showlétatidinevire

including (zz1) "# . sandwiched between metal electrodes may be a better candidate for nanosized electronic and photonic device

applications by considering its electronic properties.
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Comparative Study of CH;OH (H20) n-0,123Complex Adsorption on the Armchair (m,m) Singlewalled Carbon Nanotube

Neda Niazf" , Hadi shafiei® , Kazem Mahanpour®

Department of chemistry Faculty of Science , Islamic Azad University , Arak Branch (Hamed6005@ Yahoo.Com*) .

( hshafie2005@Yahoo.com

It was after lijima,s work in 1991 [1] that global scientific attention was turned to these interesting carbon strudtappliations of
These unique materials have been caroat .CNTs are considered to be a vollegh grapheme sheet that forms long concentric
cylinders. The properties of nanotubes depend on the structure, morphology, diameter, and length of the tubes.In ttesnxder,

study of CHOH (H,0) n=o, 123adsorption on (m,m) ,3 ¢ M¢ 8 carbon nanotube was performed of th& ¥P/6-31G  level of
density functional theory (DFT). The calculated quantum chemical parameters nagw)y Eumo, t he ener gy ( &®eE)
charge on the C, O atoms , di pol e moment ( ¢ ) CHOHesysteneinctebsessther ev e a |

interaction between tube and methanol molecule. The thermodynamic driving forcesigedday the methanol adsorption energies on

t

nanotubes.Binding energy JE and the energy gap ( @&E) of 0 n singlen evdlldd enanotlbe mo | ecul e

(SWNT) s calculated as follows

Eb = Ecomplex_ Elube_ ECHEOH - r-‘Ewater n=0123
DE =E
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LUMO ~ EHOMO

Statistical Optimization of Condition for SynthesisNickel TungestateNanoparticles
Mehdi Rahimi-Nasrabadi**, Morteza Khalilian®, Seied Mehdi Pourmortazavt

!Department of Chemistry, Imam Hossein University, Tehran, ffacuylty of Material andVianufacturing Technologies, Malek Ashtar University of

Technology, Tehran, Iran

A statistical experimental design method was implemented to optimize experimental conditions for the prepaniatehtahgestate
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nanoparticles using precipitation method. Ultrafiekel tungestateanoparticles were synthesized by additiomiokel ion solution to
thetungestateeagent. The optimal conditions were determined using the Taguchi method [1,2]. The effect of ceadit@mns such as
nickel and tungestateconcentrations, flow rate of reagent addition, and temperature on the diameter of synthiekeletlingestate
nanoparticles was investigated. The results for analysis of variance (ANOVA) showeticktedttungetate nanoparticles can be
synthesized by controllingickel concentration, flow rate, and temperatdfmally, the optimum conditions for the synthesis of nickel
tungestatenanoparticlesby this simple and fast method were proposed. The results of ANGM#esl that 0.5 mol/L nickel ion
concentration, 0.5 mol/L tungestate ion concentration, 10 mL/min flow rate for the addition of the nickel reagent toestateung

solution and 30 °C temperature are the optimum conditions for producing nickel tungasoai@rticlesvith 94 + 12 nm width.
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DNA-binding propertiesof a new cobalt complex: (Acr) [Co(Sal)]
M. Sohan?”, M.R. Housaindokht*®, R. JalaP®, H. Eshtiagh-Hosseinf"®, Hasanpour®
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DNA binding is the critical step for DNA activity. In order to design effective chemotherapeutic agents and betteraxdticgacéris
essential to explore thetaractions of metalcomplexes with DNA-PL.In this study, the interaction of DNA with a new cobalt complex

with the formula of(Acr), [Co(Sal}] was studied by means of WVisible absorption spectroscopy. The observed alterations in the
absorbance due tochanges of the complex indicate the occurrence of the interaction between the complex and DNA. The binding
constant has been determined using absorption data[3], which found to be 4189 risi HCI buffer. Absorption study suggests

that the cobalt @mplexinteracts with DNA most likely through a mode that involvesa stacking interaction between the aromatic
chromophore and thebase pairs of DNA [4].
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Theoretical investigation of N\ Hé W ( Wz=S, N) intramolecular hydrogen bond in some of RAHB systems; A comparison
between the various models
A.Nowroozi*, E. Akbari, N. Doustani, S. Naemi
Department of Chemistry, Faculty of Sistan and Baluchestan, P.O. Box-8843Zahedan, Iran fail:anowmnozi@yahoo.com

Intramolecular hydrogen bond (IHB) often plays a significant role in chemical reaction, conformational preference and crystal
engineering [1].The IHB energy is the authoritative criterion for evaluation the IHB strength. Therefore, metteodls for estimation

of this energy have been proposed such as related rotamers, Isodesmic reaction, Buemi, and Jablonski models, buttheffermetho
overestimate intramolecular hydrogen bond energy. In the present work, we evaluated éh&\/O ( W=S, N) IHB energies by using

the appropriate models and examined the relations between these outcomes and various descriptor of HB, such as geometeisal pa
(0OéW and HéWw dHivisratianaldregsepcy, topological 7, H, Vé) pasametersNfBgOLl).

AN T

Fig.1 Ri

W=0,S,Nand R1,R2, R3=F, Cl, Br, H

All of the computations in the present study were performed by Gaussian 98 and series of programs. The geometry optierizations
carried out at MP28-31 ++G(d, p) level of theory. The optimized structures were used to obtain the appropriate wave function files for
AIM and NBO analyses. The relationship between the IHB energies, obtained by different models,and various descriptgenf hydro
bond wereexamined. It was found that the most appropriate model, with minimal deviation, for various proton acceptors is different, bu
in general, the related rotamers model is the most suitable for estimation the IHB energies. For instance, the redfiedsius tme

linear dependence between the IHB energies and electron density at hydrogen bond critical point are as follows:

For NbHéSY s y8.858W: =0494YY =0.776,Y =0.276
For NbHé O'Ys y=01836)iv: =0.105,Y =0.817,Y =0.148
For NbHEéNYs y6.708,i: =0.495Y =0.807,Y =0.319
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Calculation of pK, values of glutathione in aqueous solution using density functional theory
Masoumeh nezamabadi, Hamideh Zeinali, Hadi Shafiei
Department of Chemistry, Arak Branch, Islamic Azad University, Arak, IranaiE m_nezamabadi@yahoo.com

The pkK, of a compound is an important property in both the life science and chemistry.Since the tendency of a compound to donate or
accept a proton is fundamental to understanding manyichkeand biochemical processf].Glutathione (GSH) is #&ipeptidethat
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contains an unusuakptidelinkage between thamine groumf cysteine(which is attached by normal peptide linkage wlyine) and
the carboxyl group of theglutamatsidechain It is anantioxidant preventing damage to importacgllular components caused by
reactive oxygen speciassich adree radialsandperoxides This work presents calculated values of the foiKa glutathione in aqueous
solvents as water. The pKalues have been calculated using density functional theory(DFE).conductor polarizable continum
model(CPCM) is used to describe th solvent. Using these models , we successfully predictedtigutdthione in aqueous solvents.
The pK, value of a molecule determines the amount of protonated and unprotonatedfampecific pH. The Handesbtasselbach
equation that shown below, allows such determinations:
[unprotonaged form) a
[ protonatedform]
It is possible in principal to calculate pKa values using quantum mechanics. Gas phase freeenergy and solvation fleeseagyey
calculated and these results can then be used to determin&hgKfollowing thermodynamic cycle illustrates the deprotonation of
aglutathione.From this equation, values can be calculated in two ways: absolutely and relatively. We did choosgedatordatiéns:
PH,(BH) =K, (BH) + Dok, @
We started glutathione performed calculation. All calculation were performed with Gussian03 software. We started byheuéldidg
and their corresponding ions and optimizing each species at the Heotleg@iF)and density function theory(DFT)level with3#.+g

basis set.Then its applied to calculate the yi#{ues of glutathione in aqueous solvent as water .The pKa values have been computed to

be in close agreement with experimental values.
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pH = pK, +log

Study of relationship between structural parameter and krafft temperature by molecular mechanics and neural methods.
Orkide Soltani®, Mohammad Reza Bozorgmehr” and Mohammad Momen Heravi *
Department of Chemistry, Faculty of science, Mashhad Branch,Islamic Azad University, Mashhad, Iran

The Krafft temperature (also known as Kraft point, or critical micelle temperature)is the minimum temperature at whiehntsiarfiac
micelles. Bellow thérafft temperature there is no value for the critical micelle concentration (cmc), i.e., micelles cannot form. The krafft
temperature is a point of phase change below which the surfactant remains in crystalline form, even in aqueous Soisitieorkhiné
relationship between structural parameters and surfactant krafft temperature was studied by molecular mechanics amdonleural ne
methods. According to obtained results the refractivity and surface area has most influence on krafft temperafacéant. dnafft
temperature is also known as the critical micelle temperature. The krafft temperature can very base on counter ioriccoaoéntrat
solvent system. Surfactants are usually composed of hydrocarbon chain and a polar head group. Inerkeesjttgdhthe hydrocarbon

chain increases the krafft temperature because it improves Van der Waals forces. Sateesh Krishna Chand Chundra sthdied about
effect of counter ion concentration added with mixture of water and ethylene glycol on krafftatmgef sodium dodecyl sulfate. [1].

The measurement of krafft temperature is more long in experimental so before experiment we most prediction the begimuoélifica
extraction so the method of QSAR is suitable. With regard to this point of viewhthabntribution of descriptors in QSAR studies
arenot noticed yet, based our search until now. I n ructhrals proj ect
parameters of 9 surfactant krafft temperature via molecular mechanicsearal network methods. In this work the relationship
between structural parameters such as Surface area, volume, Hydration Energy, Log p, Refractivity, Polarizability, Mdastand s

krafft temperature was studied by molecular mechanics and meatvedrk methods. The structural parameters were calculated based on
Amber force field implemented in Hyperchem package. The obtained results were shown in table 1. Also, the contribution of eac
structural parameters in surfactant krafft temperature wisillaied by means of adapted neuro fuzzy interface system (ANFIS)
implemented in Matlab neural network toolbox. Based on the ANFIS results the most influential parameters in surfactaoinkrafft
were detected. The train error values along with chedk ealues were shown in Figs. 1 and 2. According to obtained results the mass
and surface area has the most important role on krafft temperature.

Table 1. Structure parameter and krafft temperature for 9 surfactant:

Surface Volume Hydration Log A e
Name area (grid) energy p Refractivelity Polarizability Mass T(K)
C16H330CH2CH20S03 584.7 892.56 -7.64 3.81 85.37 24.79 328.26 36
C16H33(OCH2CH2)20S03 639.37 989.47 -8.82 3.98 94.9 28 368.28 24
C16H33(OCH2CH2)30S03 699.68 1087.77 -10 4.16 104.43 31.2 408.3 19
C10H21COOC(CH2)2S03 469.98 713.32 -4.85 1.29 62.73 19.8 280.21 8
C12H25COOC(CH2)2S03 514.79 787.72 -4.85 1.6 71.29 22.36 304.23 24
C14H29COOC(CH2)2S03 559.12 860.51 -4.85 1.9 79.86 24.93 328.26 36
C10H2100C(CH2)2S03 466.22 699.83 -7.03 1.49 59.35 18.51 268.2 12
C12H2500C(CH2)2S03 509.74 772.31 -7.03 18 67.91 21.08 292.23 26
C14H2900C(CH2)2S03 562.79 853.9 -8.78 2.1 76.48 23.65 316.24 39
15 =
10
X anlla
0
Htn & & QO R & O &
® ¥V ¢ Qe
dchk N

Figure 1.According to obtain result surface area has an important role on krafft temperature.
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Figure 2.According to obtained results the mass and surface area has most important role on krafft temperature.
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Structure and conformation of lidocaine and Prilocaine. A DFT study
Mohammad Vakilia, Fatemeh Dolatig, Sayyed Faramarz Tayyaria. Omid RajabitRoshanak Salarb
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Local anesthetics like lidocaine {2 6-dimethylphenyhN2 ,N2-diethylglycinamide) and pirlocaine ((RS)-(8-methylphenyl)N
propylalaninamide) are amide local anesthetic and lidocaine igasiedlly to relieve itching, burning andpain from skin inflammations,
injected as a dental anesthetic or as alocal anesthetic forminor surgery. Prilocaine is applied in dentistry and istaasoéiusiocker

Theirs common forms are salts and insoluble in water which have less toxic effects. Mass spectrometric methods are mfst commo
used. Unfortunately, these methods are destructive and the sample is no longer availatdedlysi® by other laboratorielR and

Raman spectroscopy provide alternatives for-immasively analyzing drug crystals. Furthermore, these methods are accurate and high
sensitive for lower amounts of these materials [2]. The Raman and IR spectra of the titled compound are nttaynesirsg quantum
chemistry calculations the frequencies are assigned to the normal modes [1]. The aim of this study is investigationoburéheststble
conformer, and vibrational spectroscopy in solid, CCl4 and CH3CN solutions of Prilocaindauainie with using DFT calculations at
B3LYP/6-31G** level of theory. 4 different stable conformers were obtained for Lidocaine and Prilocaine. The structures of the most
stability of these conformers and atom numbering of the system are shown in Figrklafive stabilities of the lidocaine conformers

are in the range of 3.5.97 kcal/mol and those for prilocaine are in-8.5 kcal/mol range, with respect to the most stable conformer.
Dihedral angle between Ph ring and N2C6 for prilocaine conformexisast 4060° and more than those in lidocaine, so there is no
resonance between them that it confirmed with calculatéthNond length. The dihedral angles of G2B-N1 in prilocaine and
lidocaine are 77.25° and 154.37°, respectively. The differendadsto the presence of two ethyl groups bounded to N1 in Lidocaine
while there is only one-propyl group bounded to N1.

lidocaine
2 e prilocaine N f) - 5’; 2
. _/,"’:\QR_ & 4, ‘J ‘ ))7 ;“\ j)J
g 5 - %7 e 0!;” ?
]  J 4 X
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IR and Raman spectrophotometric studies on the effects of pH and temperature on structural stability of human serum
albumin(HSA)
a Fatemeh Dolati,ilRoshanak. Salara Mohammad Vakilia, Sayyed Faramarz TayyaribOmid Rapbib
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Human serum albumin is the most abunganteinin humarblood plasma Albumin is a soluble;nonomeric protein which comprises
about onehalf of the blood serum protein. Albumin is essential for maintaining$ineotic pressuraeeded for proper distribution of
body fluidsbetween intravascular compartments and body tissues. It also acts as a plasma carriespbyificaily binding several
hydrophobisteroid hormoneand as a transport protein feeminandfatty acid¢l) In this paper, we decided to determine the structural
kinetic stability of human serum albumin by different factors such as pH and temperature(2). How these factors affect®inthe p
stability, were shown by IR spectrums. In acidic or alkaline environment, the number and type of hydrogen bands varidtedue to t
variation in OHstretching and OHbounding areas.Shift of the spectrum from 340dcto 4000crvl repreasents breakage of differe
strong and weak hydrogen bands and construction of concurrent new hydrogen bands. This events meant the obvious dmhge in sec
structure of protein.In the area of 182000cm1, some changes happened. In the area of 1680and 1584cni, the peaks we
weakened and in 1730ein the peak shifted in higher frequencies because of the variation-bo@tdling in intramolecular structure
of water.In inert condition, we met no event.
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Investigating LDA and GGA approximations in Density-functional theory study of Physisorption of molecular hydrogen on
graphene layer
M. Faghih nasiri*’, M. Seifi,
2Department of physics, Faculty of science, Guilan university, Rasht

Molecular hydrogen is weknown for its weak van der Waals potential. Storage of hydrogen in carbon materials, with its potential
application in hydrogefueled transportation system, has attracted much attention recently, and there are growing imtérests
interactions between H2 and hosts in solid lattices. For the interaction between a hydrogen molecule and a solid Buaface suc
graphene, Densitfunctional theory, (DFT) [1], calculations are often needed. Many approximations have been put foreadculate

the exchange and correlation energies which have been broadly divided into two main categories. The local density appitdXivati
assumes that the exchange and correlation energies are a function of the electron density at thegloatiasf enly. The generalized
gradient approximation (GGA), however, takes into account the gradient of the electron density at the point of evaliatity, thg
adsorption energy is overestimated and the equilibrium distance is too short ftg obgained within LDA. On the other hand, the
adsorption energy is underestimated and the distance is too long when GGA are added to the functional. Bond length®dr@smeasu
0.75 and 1.42 A for HH andsp2 carbon bonds, respectively, which compard with the experimental values of 0.74 A foil H [2]
and1.41 A for  C bonds [3] by the GGA functional. Physisorption of H2 on graphene layer is characterized by a shallow well of; 0.08
eV, and an equilibrium distance between H2 and the surface aroudd[2], by the LDA functional calculationsSeveral adsorption

sites were studied with the axis of the hydrogen molecule aligned parallel, or perpendiculagraphieee layeid?2 is placed above, or

as close to, the center of the graphene plate tadaedge effects on the hydroggraphene binding energie€alculations were

performed using the PWSCF package [5] in a plaage supercell approach using ultrasoft (Vanderbilt) pseudopotentials.
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Investigating the Properties of BiCarbon Nanotubes Combined by PeptideLinkages: A Computational Study
Fathollah Nabi Abdolyosefi Akbar Omidvar, Nasser L. Hadipour”
Department of Chemistry, Tarbiat Modares University, Tehran, Iran
"Email: hadipour@modares.ac.ir

PURPOSE: In this study, we have investigated the combinations of carbon nanotubes (CNTs) through peptide linkagesn;To this ai
density functional theor§DFT) calculations have been performed to understanding the effects of peptide linkages on the properties of the
resulted biCNTs. Moreover, to better understanding the properties of the investigated structures, the parameters of nuclear magnetic
resonancéNMR) spectroscopy have been also computed for HENIIS. RESEARCH METHODS: The calculations have performed at

the level of B3LYP DFT method and3.G* standard basis set employing the Gaussian 98 package. CONCLUSIONS: In this work, we
have investigatethe properties of BCNTs by the DFT computed NMR parameters. Our results have indicated that the properties of the
bi-CNTs structures are significantly different from the properties of single CNTs. As a final remark, the existence ofipleagee |

plays a dominant role in determining the properties eENiTs.
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Electronic structure analysis of interaction of platinum nanoclusters withmolecular oxygen by QTAIM method
M. Kheirmand ', S.M. Azami*,S.Kanani’,N. Bagher?,M. Eghtesad?
1 Department of Chemistry, College of Sciences, Yasouj University. ,2 Department of Chemistry, College of Sciencegrdinadfufinooz abad branch.

samirakanani@yahoo.com

In the present work, the interaction between molecular oxygen and platinum nanosheets are studied and several valpésitipr mult
were considered. The charge transfer between oxggdmanosheets are calculated to estimate doraticeptation in the systems. Up

to this time, there is no explicit evaluation of the transferred charge between gasous molecules and platinum nanggblegtaiRirs
nanosheets [1,2] were created asehi®h,D3h, D6h symmetries in cationic, anionic and neutral states with various multiplicities.
Gaussian 03 [3] software was applied to calculate energies versus multiplicities diagram. In the next step, the oxyderwamlecu
located in various points tdetermine possible interaction between oxygen and platinium sheets. Finally, AIM2000 [4] software was
employed to locate and analyze bonding critical points (Fig. 1 and Table 1).

Table 1. Density and laplacian for critical points

1 2 3 4 5 6 7 8
| Density= 0.308 0.230 0.230 0.116 0.116
Laplacian=0.430 -0.406 -0.406 -0.113 -0.113
M 0.051 0.145 0.145 0.357
-0.025 -0.162 -0.162 0.080
m 0.051 0.061 0.063 0.473
-0.023 -0.068 -0.071 0.191
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Fig. 1. Presentation of critical pointsbetween oxygen molecule and platinum clusters.
The presented data provide the possibilitynaflecular oxygen absorbtion in different orientation with respect to the sheet. On the basis
of the bond critical points, the platinium atoms which are bonded to the oxygen have less density because some daéinsitied &re
the oxygen molecule andatinium has created covalent bond with oxygen. Meanwhile, the density of critical points existing within the

absorbed oxygen molecule is less than the isolate oxygen molecule.
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Thermodynamic parameters evaluation of phenylalanine complexes with the divalent metal ions Cu, Zn, Ni, Co and Pb
S.Torshizi Oliae?, A. A Mirzaei®, H. Torshizi Oliaei®*and H. R Golzarpour®
aDepartment of Chemistry, the Universitiybirjand, birjand, Iran ,bDepartment of Chemistry, the University of Sistan&Balouchestan, Zahedan, Iran ,
*email: h.oliaei@yahoo.com

Twenty natural amino acids comprise the building blocks of proteins, whelindispensable chemical species to perform a large
number of biological functions. For amino acids, eight are essential and cannot be produced by the human body. Phengtaaniine
these amino acids. Standdr dtpH Yusfr-phetdiglamiacrconmplexpsanvitratinldi't, €u?szn{amlG
PB metals ions in water and watgioxane mixtures solvents of ( 30%68% and 50%460%) and at four different temperatures, 25,
37, 45, ionib &rength was 1=0.1 mol diwere calculatedStandard thermodynamic shows that standard Enthalpy is negative for
cobalt ad nickel ion thus reaction is exothermic. Although, reaction of copper, lead, zinc ions with phenylalanine isrenidothe

Investigation of the catalytic activity of modified glasy carbon electrode with PiLaFe, ;C0pg03 nanocomposite on the mult
walled carbon nanotubetoward ethanol oxidation in DAFCs
M. Noroozifar”, M. Khorasani-Motlagh, R. Khaleghian-Moghadam, M. Shahraki
Department of Chemistry, University of SistaiB&uchestan, Zahedan, Iran
,mnoroozifar@chem.usb.ac.ir

One of the technical restrictions regarding the development of direct alcohol fuel cells (DAFCs) is the anode catalyst pyittn

COlike intermediates. Of the pure metals, Platinum has shown the highest activity for alcohol oxidation [1].Recently, much attention has
been paid on the ethanol as fuel for DAFCs because of its no toxicity andthe ease of production in great quantities [2]. The
electocatalytic activity of Pt nanoparticles for alcohol oxidation is dependent on many factors. Of these, the supportiig amateria

their surface conditions are vital for the Pt catalysts to produce high catalytic activity and to reduce the catalgstGeadatm
nanotubes (CNTs) have played an important role as supporting materials due to their unique properties [3]. Moreowver nitakiti

mixed oxides such as perovskites have been recently used as substitutes for noble metals as fuel cell électmdesir ability to
overcome the high cost and easily accumulation dfaBed materials [4]. In this research, nanosized perovskitg 4GdseOs powder

was synthesized through -poecipitation route. The modified glassy carbon electrode with immobilized Pt nanopatrticles on the multi
walled carbon nanotube, using 5% nafion solution as the binder (GC/MWRENFsnafion) was prepared. The same roaswdone for

the preparation of GC/MWCNPtNPsLaFe CoysOs-nafion electrode, except the additon of a known amount ofthe
LaFe Co sOspowder into the cabon ink during the synthesis process. The incorporation effect of the perovskite to the cadlytic act

of the PINPSVIWCNT-nafion catalyst toward ethanol oxidation was studied using cyclic voltammetry. Our results showed that the
incorporation of the provskitgpe LaFg CagOscan significantly improve the performance of the electrode for ethandétion. The

increase in the catalytic activity toward ethanol oxidation was attributed to the decrease in the poisoning effect-tke¢hep€ces on

the Pt surface by the surface oxygen of the adjacent perovskite.
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PREPARATION AND CHARACTERIZATION OF NANOCOMPOSITE TiO »/3Sn0, DOPED WITH Fe®*
F.Shabrang* »**H. Milani Moghaddam*?
Physics Department, Mazandaran University, Babolsar, If&folecular electronic Lab, Mazandarasniversity, Babolsar, Iran
3e-mail: Frdin.Shabrang@gmail.com

TiO; is one of the most attracted materials in nanoscience and nanotechnology because of having a lot of interesting praperties fr
fundamental and practical point of view [1, 2, 3]. Although many striking results have been achieved when using.naribeTjiBoto
catalytic degradation of contaminated compounds or in the photo electrochemicakeidiabrication, efforts of scientists to improve
performances of this material continuously increase day by day. In order to heighten efficiency, nasasLi@ly used in the form of

as either dye sensitized or nitrogen, metal doped materials, includifig] FRecently a variety of mixed oxide semiconductors have
been extensively studied as a new way to enhance performances of naf]. Tiese materialsould have a higher performance, even
new properties [6]. Here we synthesized Sn aritiBped TiQ .The Fé" (0.5, 0.8, 1.0 mol%) doped T¥3SnQ powders were prepared

via a conventional sajel method and calacined at 400 °C for 2 h. The 0.8 mol ¥sdeped TiQ/3SnQ calacined at 400 °C, 500 °C

and 600 °C for 2 h. Titanium (IV) isoproxide (TTIP) tetrachlorostannane pentahydrate (SnCl4.5H20) and ferric chlorideignhydro
(FeClI3) were used as starting materidise synthesized powders were charactdrizg XRD, and SEM. Photocatalytic activities were
determined by means of degradation of methylene blue (MB) solution. These tests were performed wisglét ig¥bund from spectra

of UV- vis spectrophotometer that photocatalytic properties would cterdjalso the SEM images of the samples demonstrate changing
in the size nanoparticles.The phase identification ofsamples was conducted -mighdKfraction analysis. Thecrystallite size was

determined from XRD peaks usingthe Scherer equation [7].
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Study of Sng effect on optical properties and phase transmition of Ti@i Fe* nanoparticles
Shabrang. Fardin*'? Zargary Ostad. Fahimé"?
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In recent years, titanium dioxide has been extensively used as an environmentally harmonious and clean photocatalyait,itbecause
various qualities, suclas optical properties, low cost, high photocatalytic activity, chemical stability and nontoxicity [1]. The
semiconductor TiO2 seems to be the most promising photocatalyst for the decomposition of various organic pollutantv2].itdowe
practical appliation seems limited for several reasons, among which one is the low photon utilization efficiency; another is the need to
use the Ultraviolet (UV) as an excitation source. In order to solve these problems, the modification of these catalystbédms a
attempted by doping them with various transition metals such as Al, N, Pt, Sn an@Zki§8ein we report the synthesis of FidFe™*
nanoparticles and TiJ 3SnQ + F€* nanoparticles by using a conventionalgel technique and calcination at 400 for 2h.For this

purpose titanium(lV) isoproxide(TTIP), tetrachlorostannane pentahydrate(SnCl4.5H20) and ferric chloride anhydrous (Fes&i8) are

as starting precursors. It is found from spectra of\WJ¥ spectrophotometer that photocatalytic propsrtié TiO, / F€* nanoparticles
changed by adding SnGand also the SEM images of the samples demonstrate changes in the size of nanoparticles.The phase
identification ofsamples was conducted withrag diffraction analysis. Thecrystallite size was deteedifrom XRD peaks usingthe

Scherer equation [9].
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A new application of excess properties for determination of SM and ISM equations of state
H. lloukhani, M. Fattahi’
Department of Physical Chemistry, Faculty of ChemistryAB(Bina University, Hamedan , Iran ;iBail: m_fattahi@alum.sharif.ir

The excess properties are one of the simplest methods to quantivtaton from ideality of the thermodynamic functions of mixtures,
which result essentially from molecular interactions, so their measurements will be interestkandls are of great interest nonideal
compounds due to creating of complex structutegiid while the fraction of ring complexes increases with the numii€Ctd® groups,

the degree of association decreases [2]. It has been endeavored to determine the physical properties of pure compiognisthecord
equation of state (EOS) and expeental excess molar enthalpiesdata which have been measured for cyclopentanonaliineld

(C4i Cs) (2) over the whole range of concentrations at 298.15 K All components were purchased from Merck with mass fraction higher
than 99% and used without ther purifications. The purity of reagents were checked by comparing the measured densities and refractive
indices at 298.15 K andcorresponding values were in good agreement with values found in the literature [3]. The dengityeof th
compounds and tlirebinary mixtures were measured with Anton Paar DMA 4500 operated in the static mode.A Parr 1455 solution
calorimeter was used to measure the excess molar enthalpies. The measurements were carried out in an isolated roEmTate298.15
excess molar endtipies of (water + ethanol) at 298.15 K and ambient pressure were also measured to check the reliability of the
apparatus used in this study. The experimental excess molar enthalpies values were determined from tH® equétiédni
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0 — o¥YThe excess molar enthalpies of cyclopentanoneatkdnols were used to obtain the necessary parameters of Liennard

Jones potential for determining of the SM and | SBMcedsS @r8pérdes wi t h di f f
are advantageous and economical methods in industrial simulation. If the experimental excess data such as excess malar volume

enthalpy combine with EOS at different conditions, they can generate good results for predictTd&fa.In this study aording to

excess molar enthalpies and Neldéead algorithm, the necessary parameters of Leiidangs potential were obtained to determine

the SM and | SM EOS&s, so by exc e-¥-Jdatp forpprecompounds and imibds. SMangI8M s i bl e t o

EOS6s were used with different radial distribution function of har
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Investigation of Mn doped effect on structural properties of anataze Ti@with sol-gel technique
Elahi, Elham'"; Razeghizadeh, Alirez&
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The doping of titanium dioxide (Ti§p with various metal or nonmetal elements has been considered as an effective stitategyHe
electronic structurand enhanced the photocatalytic activity of the titanium dioxide. In this paper a solution was made by inserting doped
Mn in anataze Ti@with different Mn/Ti molar ratios, were prepared by-gel method. Titanium isopropoxide (Ti(OCH(&k.) was

usedas a starting material. At first the solution of 4.23ml titanium isopropoxide in 20ml ethanol was stirred for half anrboor at
temperature. Then a mixture of distilled water, acetic acid and ethanol was dropped into the precursor solution at@spdreq @er
second under a strong stirring. After that, the solution was continuously stirred for 1h. To have different Mn/Ti melatheatio
predetermined amount of Mn(NJ@was put into the solution[1]. The solution was further stirred for 30 miraunesiried to get powder.
Finally, the powder was annealed at &or 2h because the anataze phase is dominated at this temperature [2]. The crystalline
formation of the samples were investigated biRay Diffraction (XRD), Scanning Electron MicroscofEM) and Energispersive

Xry spectroscopy (EDX). The diffraction pattern shows the presence of crystallipafa@ze phase. No extra peaks observed in XRD
patternas impurity. On the other hand, Mn being present on the surfacasTd@tected in EDXattern. The ionic radius of Mf Mn®*

and Mrf* ions at octahedral sites are known to be 0.970A, 0.785A,and 0.670A, respectively, while thzonfigi0.745A. The shift of

XRD peaks intended to the substitutions of‘fim Ti** in the TiQ; lattice. Thegrain size calculated from XRD pattern by using scherrer

formula and observed from SEM images shows that particle size decreases with the increase of Mn/Ti mok&j ratios[1
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Calculations of drug delivery by Gyo
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British chemist Harry Kroto studied molecules with exactly sixty carbon atoms found near red giart38&rKrotocollaborated with
Richard Smalley and Robert Curl to recreate the conditionsin the laboratory andsformol€tules by laser vaporizatioh graphiteThe
increasing interest and significance of the work in the fullerene field led to the award of the1996 Nobel Prize in tly ciedohis
Recently, studying fullerenes for use in biomedicine became moreinterested. In the past fewsybassh€:n used in gedelivery
vectors, HI\A1 protease inhibitors, magneticresonance imaging agents, drug delivery, and drug carriers and has been intensively explored
for biological andbiomedical applications. We studied SCRF, NMR, NBO using GAUSSIANaprognd we recognized thag,C
isstable in water solvent. Our studies focused on delivéfte@aptopurine (VP or its brand name Purinethol) byendohedrgloage.

6-MP is an anticancer agent but toxic. Drug toxicity should be reduced in such patiéntsaybe possible to continue using
mercaptopurine, but at a lower dose. We put mercaptopuring to @rug protectionand reduce drug dose of usage. We study Molecular
Mechanics in MM+ method using HyperChem program. Wehave optimized the structug@dfMP in gas phase and water solvent
and study vibrational spectrum (IR) . Weusing CisPt for receptor (CisPt is sensitive to pH of cancer cell) and accaobdatmpbalv
spectrum we know thatnano drug will break from exohedral bond with CisPt andrtigewiti be free.
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The electronic properties of BC3 nanotube (zigzag type) under radius changes
H. Alasti*?, H. Milani Moghaddam?2
'Physics Department, Mazandaran University, Babolsar, Ifalecularelectronic Lab., Mazandaran University, Babolsar, Iran
*(E-mail:hanieh.alasti@gmail.com)

One of the most important properties of carbon nanotubes (CNTSs) are their electronic propeftiesrigjthe electronic properties of
singlewalled carbomanotubes using the substitution of carbon by heteroatoms represents one of the most promising routes to extend
their application possibilities [2]Some experimental studies shakat the B substitution in CNTs leads to the formation of BC3
nanotubes [3}4 BC3 nanotubes are used in Lithium batteries [B]this studyusing tightbinding model, Green function theory and
Landauer formalism [6], we investigate the electronic density of states (DOS), electronic conductan¢echarthtteristics ofigzag
single-walled BC3 nanotubes (ZBC), see Fig.1, for different radii applying the model which is shown in Fig.@/¢7have
considered (6,0) and (8,0) BC3 nanotubes (part D) in our calculations. Figure 3 demonstrates DOS of ZBC for differ@nt radii.
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calcuations show that the increasing the radius of ZBC nanotube results to increasing in the band gap of it, and also gadivsstiian
to changes in electronic propertis of ZBC.

Fig. 2. A schematicepresentation of dividing system into leads Left(L), Right(R) and device D.

NNW

2 3
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- = = Er:nle rggl(e\ll)
Fig. 3Panels show the DOS of ZBC for (6,0) and (8,0) nanotubes, from down to up, respectively.
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Structural Investigation of SerXDipeptides in gas phase: A DFT Study
Behzad Chahkandi, Sayyed Faramarz Tayyari, Saideh Sadeghi*
Department of chemistry, Shahrood Branch, Islamic Azad University, Shahrood, Iran

Proteins are polymers of the 20 naturally known amicidsa and by connecting two amino acids to one peptide bond, the dipeptide

constructed. Polypeptides are formed in a series of highly controlled reactions. Amino acids are polymerized into a@alypeptin

ribosome of the cell. Polymerization is bdsm the formation of the amide bond, which is usually called peptide bonds[1]. In this study

eight dipeptides were constructed with different combinations in which serine is fixed atté@mmiNus position. The @&rminus

position is named as-gosition. Eight different amino acids are chosen fop#sition and they araspartate (Asp),asparagine(Asn),

Cystine (Cys), Glycine (Glyphenylalanine (Phe)lyrosine (Tyr), Valine (Val) and Serine (Ser). In this study the optimized geometries,
energies and temodynami ¢ properties such as oH, G and @S for di fferent
chemical calculations in the BALYR&L1G(d, p) level of theory. All of calculations were performed by using GAUSSIANO3 program

[2].

Fig .1. Thescheme of sex of the dipeptides studies
The bond lengths, bond angles and dihedral angles of different dipeptides are extracted and with aid of these refedtspthe ef
hydrogen bond, the induced effects of alkyl groups and cause of differenceptidis stability are investigated.
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With respect to bond length of eight dipeptide, most deviation of them is 0.007 °A, that shown this fact that the valddenigbo
especially peptide bonds in different kinds of dipeptides have not so change.ritharigtes of amide plane (#€;-Os-C;, see Fig.1)
are measured and deviation of this angles from 120° represent that the amide plane is not quite planar.The calculstsitbentrgte
the larger dipeptides are more stable, because the size of difgemftect on dipeptide stabilityThe evidence presented in this paper
supports the idea that the amid plane is not actually planar and that the geometry abezarbie atoms at the corners of the amid

plane vary with respect to different amino acsibstituent.
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Study on corrosion resistance and photoelectrochemical behavior of pbs electrodeposited on lead electrod at NaCl solution
Majid JAFARIAN 2°, Amin Lorpari Zanganeh® and Mohammad G. MAHJANI<
Department of Chemistry, K. N. Toosi University of Technology, P.O. Box-#8d% Tehran, Iran

PbS has a narrow direct band gap and has been widely used for infrared detectors. in this stpdyt wWee photoelectrochemical
behavior of PbS in a salty solution. PbS particles were synthesized conveniently by means of Cyclic voltammetry andelmpedanc
Spectroscopy processes at room temperature in aqueous solution consisted of HlMdN&.1 M KIO; .Pbs is oxidized to gbby
cycling within a potential rang of 0.2 to 1.2 V or by Impedance spectroscopy at condition time 15s and conditiah(obtentinder

light illumination. The produced pbreactes with $to produce PbS .under lightadiation an increase was observed in anodic current
and pbs passivatigrhoto currents values are reported.by using impedance spectroscopy in different potentials-8treottkgtplots
which are obtained(for Pb/PbS) and flat band potentials andyecbarrier concentrations from intercept and the slope are calculated. .It
is observed that in the presence of light carrier concentration increases and flat band potentials have done afitin slEft.
investigated the corrosion of synthesized Pb$hendark and under light illumination at NaCl 3.5% W/w solution with TAFEL and
Impedance Spectroscopy . The calculation wirlfrom TAFEL plot and charge transfer potential from impedance spectroscopy
demonstrates that formation of PbS semiconductosec#o increase corrosion resistance of lead but light illumination decrease the

corrosion resistance with increasirgrt.
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Prediction of isothermal conpressibility coefficient using a nonlinear group contribution method
Zahra Kalantar *'® andYousef GhayeB
aSchool of Chemistry, Shahrood University of Technology, Shahrood, Iran , bCollege of Chemistry, Isfahan Universitylo§y.dsfattan, Iran ,
zahrakalantar@yahoo.conekalantar@shahroodut.ac.ir

One of the most important physical properties in the design of high pressure surface equipment and catertations is the
isothermal compressibilitysf). Higher accuracy of compressibility estimations will improve the accuracy of the design of high pressure
in relevant chemical industries. Although, multiple nonlinear regressions were existed &rathdifferent pressure and temperature
ranges, but, many of these methods could not be predatmperly. In recent years artificial neural networks (ANN) and combination

of wavelet theory with neural networks, namely wavelet neural network (WNNg, pr@wvided a high performance nonlinear analysis
tool that may be used to avoid the shortcomings involved in prediction methods. Hence, in this work we used $/Ni¢dation of
n-alkanes for the first time. A population of 536 experimental values foir 9 long chaim-alkanes (&, Cis, Ci7, Cig, Cig, Co3, Cos, Cog,

Cs6), Were randomly divided into 3 groups: 356 data for training set, 91 data for prediction set and 91 data for valifiat&in Eet

first selected descriptors were temperature pregsure becaus®, is related to them. After analyzing the chemical structure of all

compounds based on group contribution method, 2 functionally groups namely; methyl and methylene, were found usefulelhe numb
ofoccurrences of these functional groups for each compounglhas two experimental descriptors; temperature and pressure are used
as input parameters for the model. A feed forward wavelet neural network was used to procesdiriearnatationship between the

relevant descriptors an@,. . The computer program was written in MATLAB 6.1 by the authors and the optimized parameters of WNN

model were selected based on the minimum mean square error (MSE) value for the prediction set. The excellent pretlifctiat resul

prediction with an averagabsolute error lower than 0.86 % reveals the capability of the WNN model.
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A new WNN-GCM based modeling for prediction of thermal pressure oh-alkanes
Zahra Kalantar *' andYousef GhayeB
aSchool of Chemistry, Shahrood University of Technology, Shahrood, Iran ,bCollege of Chemistry, Isfahan University of¥eldfalohn|ran ,
zahrakalantar@yahoo.conekalantar@shahroodut.ac.ir

Thermal pressure coefficient)(is one of the thermophysical properties that may be calculated along with -egdendlerivation of
pressure. But, derivation of a general EOS that is applicable to a wide range of temperatures and pressures forid#ferandifficult

task. Hewe, predictive methods have been considered for practical engineering uses. One of the new predictive methods is artificial
neural network (ANN). ANNs are further strengthened with the introduction of wavelet into neural network. In recent gears the
metlods very considered due to their success when complelingam relationships exist among data. In this work, a novel WNN was
employed for prediction of thermal pressure coefficiem-afkanes over a wide range of temperature and pressure. A popokf?d
experimental values gffor propane tm-octane and cyclohexane, were randomly divided into 3 groups: 200 data for training set, 60 data
for prediction set and 60 data for validation set. The experimental valgesafculated using exact EOS tihese compounds in ref. 1.
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The first selected descriptors were temperature and pressure b@auseelated to them. After analyzing the chemical structure of all

compounds based on group contribution method, 2 functionally graupslyr methyl and methylene, were found useful. The number
ofoccurrences of these functional groups for each compound as well as two experimental descriptors; temperature aac: presgure
as input parameters for the model. A feed forward wavelet heetaork was used to process the tioear relationship between the
relevant descriptors angl The computer program was written in MATLAB 6.1 by the authors and the optimized parameters of WNN
model were selected based on the minimum mean squareMB8&) (/alue for the prediction set. The capability of the model has been
evaluated by predicting values of density by the optimized WBOW model for the validation and test sets. The excellent prediction

results, reveals the capability of this model.
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Conformational behaviors of mercaptemethanol, Selanyimethanol and Selanyimethanethiol. A hybrid-DFT study and NBO
interpretation
Leila Nejad Rezaej' Seiedeh Negar Mousavj Hooriye Yahyayi®, and Davood NoriShargh?
1. Department of Chemistry, SavehBranch, Islamic Azad University, Saveh, Iran ,2. Department of Chemistry, ArakBranohzasldsmiversity, Arak,
Iran ,3. Department of Chemistry, Zanjan Branch, Islamic Azad Uniye#njan, Iran

The contributions of the hyperconjugative interactions, total dipole moment differences and steric effects on the comformatio
properties of mercaptmethanol {), Selanyimethanol 2) and Selanymethanethiol §) have been investigated by means of hyrer

based method (B3LYP/811+G**) and NBO interpretations. The most stable conformations of compdt®ide&re found by changing

and scanning the dihedral angledvHO-M (M=0, S and Se). The results obtainedvedo that the gauche.gauche (g.g) conformations of
compoundsl-3 are more stable than their gaucgauche (gg) and gauche.cis (g.c). The NBO analysis of denarc e pt or ( LPYd*)
interactions showed that tigeneralizedanomeric effeqiSAE) decrease fromhe most stable forms (g.g) of compounid compound.

In addition, the calculated dipole moment values between the g.g-and @. o n f o r mg 1 pi-l desreafedrém compouridto
compound3. The calculatedGAEdecrease from compourddo compound, the rationalization of the conformation preference solely in
terms of theGAEsucceeds to account quantitatively for the conformation preferences in comfe8fids correlations between the
GAE, bond orders, pairwise steric exchange ener§i&EB , GegR-e» Cfo.c total dipole moment differences, structural parameters
and conformational behaviors of compoudedhave been investigated.

First-principlesstudy on the Si adsorption and clustering on the g fullerene nanocage
Fatemeh Kazempoor Masoud Darvish Ganji*
Department of Chemistry, Islamic Azad University, Qaemshahr Branch, Iran , ji: nd@yahoo.com

During the last year, a number of interesting works have also been dedicated tndvmsinuctures including fullerenes and nanotubes

and the results show that these novel nanostructures,can be used as promising materials for hydrogen storage [1].r @arttie othe

various type of host mat eri al s snediohhydeogeh storageN[a]., HOweleg, the difficHity of &€ have be
using these host materials is that neither high adsorption capacity nor the desirable adsorption on the substratedany Hhiey2).

In addition physical clustering is another drawback of timeaterials. In this paper, we study the adsorption of Si atom as semi metallic

element on the & fullerene for potential hydrogen storage media. @&hanitio calculations were carried outby using the generalized

gradient approximation (GGA) with the PemBurke-Ernzerhof (PBE) functional in density functional theory method. We consider

several sites as the initial sites for the adsorption of a single Si atom on the cage;(1) the center of the hexagoasté)dahéhe

pentagons,(3) 8 bond fussingwo pentagon rings, (4)-B bond fussing five and six member rings and (5) on the tip of B atom of the

nanocage (Fig-a).

@ (b) (©
Fig. 1. (a) The most stable state ofcBated B80 complex. (b) B80 fullerene coated by 12 isolated Si atoms and (c) B80 attached by the
compact Sil2 cluster. After full structural relaxation of thesidered systems, we found that the hollow site of pentagon ring is more
favorable site for the Si adsorption with binding energyl®0.24 kcal/mol (Fig. -a). This adsorption energy is competitive with the
metals elements (even more stronger) which hBeen investigated as possible host materials. Furthermore, we have investigated the
clustering of Si atoms on the cage surface and the results indicate that the B80 fullerene coated by 12 isolated SL&8dBs is
kcal/mol more stable thermodynamicathan that of B80 attached by the compact Si12 cluster (Higc)l Surprisingly, this Si coated
B80 system have a lowest tensity to clustering compared to the all other host materials presented up to now and sesuitstitebe a

material for hydrogen stage.
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Electronic structure analysis of platinum nanosheets by QTAIM method
M. Eghtesadf, S.M. Azami"", M. Kheirmand®,N. Bagher?, S. Kanan?
1Deprtment of Chemistry, College of Sciences,Yasouj University. ,2 Department of Chemistry, College of Sciences,Apadfufinaasiabad branch.
,Malihe_eghtesadi@yahoo.com

In this study several structures of platinium nanosheets are investigated which has fBPBE&H to the date[1]. The structure and
position of metal atoms, are tak¢fm expe i ment al data. Orbitals in the nanosheets are
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respect to reflection from the mol ecul ar platisumaanosheets[2h and alsod e s
suggest appropriate structure fteatronic properties governing reaction in a typical fuel cell as nanocatalyst. First, platinum nanosheets
were created as three D2h, D3h, D6h, symmetries in cationic, anionic and neutral states with various multiplicitires0Gassfiasare

was applkd to calculate energies versus multiplicities diagram.In the next step ,the ciritical points of every platinum sheef®3is D2h
D6h, were obtained in the various multipilicities by the AIM2000 software.With regard to the results obtained by the AM®&a0e

in the various multipilicities, it can be determined whether the density will be increased by the increase of multiplidé=eased

(Table 1,2).

Figl Table
multipilicity charge d
A s 1 0/008439446
- 3 0/008614393
o L s 5 0/009241069
. 7 0/009451071
. 9 0/006581904
11 0/0076034861
L Vo @ o 13 0/0077643444
< ; ® 15 0/0068914329
S 17 0/0072807652
19 0/0072551048
Table2

multipilicit charge d

2. Dzhneutral P 0/00680?823

4 0/010913107

6 0/006369065

8 0/006341393

10 0/006950914

12 0/004653248

14 0/006030575

16 0/010433456

18 0/006591872

20 0/006875757

The platinum cluster has the classic order. In the normal conditions, the density decreases whitiplicéies and the number of
singly occupied orbitals will be increased. But it is not similar to the platinum cluster. Fi8nally, it can be conclutiesitibhavior of

platinum cluster has no special order.
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Effects of Substituent Groups on Thermodynamics of Enol&etone and Imine-Enamine Reactions
A. Amoozesh and H.R. Shamloue?
1. Lurestan University, Khorram Abad, I.R. Iran. 2 .Islamic Azad University, Doroud Branch, Doroud, I.R. Irastiamlouei@iaudoroud.ac.ir

Tautomerization and protemansfer processes are fundamentally very important in many chemical and biochemical processes. They
have special rule in the many of biological reactions. Their importance attracts a considerable scientific attentiomtthiheesearch,
thermodynamics of intramolecular hydrogen transfer between enole and ketones were studied by HF, B3LYP and MP2 -methods, 6
311++g** basis set and Gaussian03 package. The substitutions of an enole or ketone were changed and their etfiegty ande

energy difference were analyzed. In second part, the proton transfer in theeamangne reaction was thermodynamically studied. the
substituents of imine or enamine were changed and then the substituent group effects on thermodynamiagaatidhi was
investigated. As the result it was seen that each substituent which connected to carbonyl group (or imine) and redtroa thensiey

from carbon of the carbonyl group (or nitrogen of imine group), increases the energy difference leetvl@and ketone (or imine and
enamine). On the other hand if the electron density of carbon atom in carbonyl group (or nitrogen in imine group) rethéced by
substituent attached to other carbon, it lower the energy differences betweeketmate(oimine-enemine).
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Structure and hydrogen bond strength of
3-fluoro-2-hydroxybenzophenone: A substitution effect stug based on DFT calculation
Reihaneh GhomRazieh Farahati, M. Zahediabrizi* .Department of Chemistry, Alzahra University, Tehran, Iran

2-hydroxybenzophenone (HBP) is a popular model for investigation of intramolecular hydrogen bonding and has bearittesédlet

light absorbing in polymer stabilizers and sun screen creaBjs[ILhis compound has been the subject of many investigations of
photochemistry and UV spectra [4]. Molecular structure, intramolecular hydrogen bond and vibrational freqoén2ies
hydroxybenzophenone andflBoro-2-hydroxybenzophenone(FHBP) has been investigated by means of DFT calculations. The molecular
structure and intramolecular hydrogen bond strength were investigated with ab initio calculationgltRf&B1G* and 6311++G**

levels of theory. The infrared spectra has been analyzed at the B3BYBf6theoretical level and OH and CO stretching frequencies
have been investigated. THé chemical shift for HBP and FHBP are computed at therB/6-311++G** level using th&IAO method.

The calculated chemical shift of the hydroxyl proton was in good agreement with the vibrational results. The resultsaeed watinp

those of HBP. According to the above data (geometry, vibrational frequencies and chemical shifts) tbéemt@nhydrogen bond
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strength inFHBP is weaker than HBP. The decrease of hydrogen bond strength in FHBP can be justified by consideringf@mation

intramolecular hydrogen bond between thél@roup and fluorine atom.
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Adsorption of catechol from agueous solutions onto activated carbon cloth:
Kinetics and equilibrium studies

*1 1
Ali Hajian , Saeid Azizian
1Department of Physical Chemistry, Faculty of ChemistryABSinaUniversity, Hamedan, Iran.

The increasing public concerns for environmental problems, especially the pollution of water resource, highlight thé preaessrof
wastewater. Phenolic compounds have high toxicity, high solubility and further, widstyiresiie effluents of many industries such as
paper, textile, pulp, steel, petrochemical, petroleum, rubber, dyes, plastic, pharmaceutical and so on [1]. The foausriofighis
investigate the removal of catechol (a phenolic compound) from aquelnti®rs by adsorption onto activated carbon cloth (AGE)

35.0 £ 0.1°C. A batch system was applied to study the adsorption process from kinetic and equilibrium point of view [2]. The
equilibrium experimental data were fittedltangmuir, Freundlich, Tenik, LangmuirFreundlich and RedlicPeterson isotherms by
nonlinear method. Alsdhe kinetic experimental data were fitted to psefidit-order and pseudsecondorder kinetic models [3]. It

was found that the pseudecondorder model describes théetic of adsorption of thisphenolic compound on the surface of activated
carbon cloth better than the other one. By the comparison of the obtained results of the present work with the previtadgstjatepfor
adsorption of phenolic compounds ontofeliént adsorbents it can be concluded that activated carbon cloth is a suitable adsorbent for

removal of phenolic compounds from aqueous solutions.
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IRRADIATION EFFECT OF GAMMA -RAY ON THE PROTON-CONDUCTING POLYMER
Pezhman Shamshiri,Ghasem Forozani*
Factualy of scienceBu-Ali Sina University, Hamedan, Iran. ,Emdibrozani@basu.ac.ir

Perfluorosulfonic acid membrane, such as Nafion®, Aciplex® and Flemion® are used as electrolyte membrane for fuel eetifbecaus
having a high pton conductivity [1,2]. In this paper the effect of gammaay on electrical properties of perfluorosulfonic acid
membrane bypplying a variable voltage and measuring the current and dimension of the Bawgphkeen investigated [3]. The results
showsthat the electrical conductivity have been changed by increasing the absorptioim doder to understand the irradiation effects

on conductivity changes, we have used optical absorption measurement in the wavelength of 190~500 nm.
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PhaseDiagramDetermination of different salts of Atenolol
MaisamAhrari . Hussein Fakhraian.Hassan Toghraee
University oflmamHusseinTehran (Iraffjaculty of Scienc®epartmentof Chemistry
E-mail: Fakhraian@yahoo.com

Atenolol a Chiral compound is utilized as blood pressure and shortness of breath is reliever. Investigation has shinvandhaghée

(+) anantiomers attribute different pharmacological bedra. Crystallization is an Industrial process and method for isolation the
anantiomers and to accomplish this phase characteristics of different anantiomers should be identified. At these ressarch rac
mixtures of different atenolol salts and theirgpanantiomers were prepared by using of ascorbic acid, sorboz, aspartic acid, hydrochloric
acid, tartaric acid, asparghyn and was then ngdmixing the salts with different ratios, and the mixtures were obtained with different

molar fractions. Afinal obtained Melting points of salt mixtures were taken ratio were used to plot phase diagram.
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Synthesis of nanesized LiFePO4 cathode materialsia soli gel method
S. Akbari. H.Fakhraian
ImamHosseinuniversityFaculty of Scienc®epartmentofChemistry E-mail: Fakhraian@yahoo.com

LiFePQ/C composite has been used as cathode active material in lithium secondary batteries. This composite is prepared by different
methods such asolid-state reactionsoli gel,co-precipitation vapor depositionhydrothermal solvothermaland microwaveln this
research LiFePO4/c nano composite was prepaeetivo sokgel methods. The first method has been performed using ferxaleste
dihydrate lithium nitrate, nitric acid and citric acidlhe second useBeP0O4-2H20, LiOH-H20, oxalic acid (H2C204-2H2d
glucose (as carbon source) as starting materials. Obtained solid materials after evaporation of water have been catsierdnirite
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presence and absence of air and the nano composite formed were analysed by XRD.
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Ads or pt i(\d)monsasing ZnO nanoparticles: Equilibrium and thermodynamic modeling studies
A.kajbaf vala®
“Department of chemistry, University of Shahid chamran, Khusestan, Ahvaz
(a_kajbafvala@yahoo.com

In this paperZinc oxide nanoparticles with hexagonal structure were prepared by hydrothermal synthesis using NaOH and Zinc acetate
dehydrate (ZnAg2H;0) solutions. The average sizes of crystals were 25nm. Equilibrium and thermodynamic studies were carried out
for the adsorption of Cr(VI) ions from aqueous solution using ZnO nanoparticles. The effect of initial concentration andutenoerat
solution on the adsorption were studied. Langmuir, Freundhich, Temkin and DR@idirshkevich (ER) isotherms was applied fit

the experimental results. Results showed that experimental data was best fittedRvigotherm with ¥ = 0.995. Thermodynamic
parameters such a8 ,stsamdarad®de mtmhalogpywy n@d Giwbre also évaleae. Thesee r gy
parameters indicated that adsorption of Cr(VI) ions may has more physical nature. It means that adsorbate contactbemittviadsor

quit poor forces. This adsorption is spontaneous and exothermic process in nature and adsorption procdssittceudecrease in

entropy of system.
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DFT Study of Ammonium Interact with Aromatic Groups
H. Pour Mohamad', H. Shirani IL Beigi®* and F. Hosseint
'Department of Chemistry, Ardabil branch, Islamic Azad University(IAU), Ardabil, Iran
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Theoretical investigations in the past decade have revealed that the interaction between cations and aromatic groimps, the cat
Zinteraction, plays an important role in biologicalopesses [B]. Such interactions may be several times stronger than other
noncovalent interactions, such as hydrogen bonding and hydrophobic interactions [4]. Thus, they may be important in molecular
recognition, drug action, and protéiolding. The catio-Zinteraction is indeed prevalent in biomacromolecules. A detailed
understanding of this interaction might, therefore, be helpful in evaluating its biological significance, in designingigeewandr
engineering modified proteins as well as in developmgroved molecular force fields. We have presented a comprehensive theoretical
study of catioraromatic interactions between hHand various aromatic groups by use of the DFT method DFT/B3LYP [5]. Our
calculations using basis set3@1++G** reveal the diversity of the binding of NHto these aromatics. We find that nitrogen
heterocyclics with localized lorgair electrons tend teeact with NH* to form protonated heterocycidH3 hydrogerbond complexes.
Benzene, pyrrole, and indole tend to form caffpmomplexes. Phenol, as well as oxygen and sulfur heterocyclics, can produce both
NH,"-Zand NH-aromatic hydrogeiond complexe Our optimized geometries also show that the 'Mttomplex normally has the

longest interaction distance among these three types of complexes. The calculated results show that the protonated-Ket&rocycl
hydrogenbond complexes produce the largestteh al pi es oH). Fdr she MNidZcompiexeg, ghe nitrogen heterocyclic
compl exes h ah,aheteds exyderaandyselfrthetaqocyclic complexes have the smallest values. The calculated electrostatic

interaction results reveal that the bimgifor hydrogerbonding complexes is electrostatic in nature.
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Computational Study of a dioxime and its Crcomplex
M. H. Fekri®, M. Darvishpour®, S. Jameh bozorgHfi
3Department of Chemistry, Islamic Azad University, Khorramabad Branch,khorramabadDemartment of Chemistry, Islamic Azad University, Arak
Branch, Arak, Iran.E-mail address:Fekri_1354@yahoo.com

We performed dull geometry optimization at HF and DFT level of theory, usirgl&* basis set for dioxime and for formed Cr(lll)
complex used effective core potential(ECP) standard basis set, LanL2DZ basis set, for Cr(lll}3a@d 6r all other
atomes.Stabilisatiorenergy for ligand and its complex obtaineti011.920171 Hartree mbland -2048.991155 Hartree mibl
respectively. Calculated cartesian atomic coordinates,bond length, angle and torsion angles of ligand and its complerdr@ ubt
calculations predied planar structer for dioxime. Also calculations on complex showed that the Cr(lll) complex is as mononuclear
complex that Cr was coordinated to N and O [1].
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Figure 1.The ab initio optimized structure of the dioxime and its complex.
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Preparation and characterization of nanocrystalline CdSe thin films at low temperature by simple chemicabute
S. Shahrivar, R. Sahraef, A. karimi®
“Department of Chemistry, University of llam, Ilaan

*(EmaiI: simin.shahriyar@gmail.cojn

Crystalline CdSe thin film has been deposited using appropriate precursor solution cof@athimgm acetateethylenediamineand

sodium selenosulfate. The effect of parameters such as bath composition, deposition temperature, pH of the solutigpecficitthe

of complexing agent on growth process is studied [1, lad] . The
reflective and well adherent to the glass substrate. The crystalline phase of the deposited sample was \erageitgbe. The

analysis of optical absorption data shows energy band gap energy (Eg) 2.6 eV. The morphological study and composiisnal analy
film sample have been discusse@dSe thin films have been deposited onto glass substrates by CBjtectfor deposition of CdSe

thin films, 8ml of 1M Cd(CHCOOY), and 2ml of 0.2M ethylenediamine solution were mixed in bedkten 50 ml of freshly prepared
NaSeSq solution was added slowly with constant stirring and finally 40 ml diluted deionized water was added to theTheaker.
reactive solution was kept in an ibath at a temperature 278 K. The soda lime glass substrates were mounted vertically on a specially
designed substrate holder and rotated in the reaction mixture with a spe&@ gbB0 The temperature of the bath was then allowed to
increase slowly up to 293 K. After 3 h, the glass substrates washed with distilled water, and dried naturallyltdiiefilrswas found

to be homogeneous, well adherent to the substrate, and specularly reflecting with dark red iheolédSe thin films were
characterized b-ray diffraction (XRD),Scanning electron microscopy (SEBYergy dispersive Xay analysiSEDAX) techniques

and UM Vis spectrophotometerThe lowtemperature synthesis of CdSe semiconductor thin films has been made feasible using a simple
chemical growth process. The preparation parameters such as deposition temperature, pH of the@ojpisitipn of bath, nature of
complexing agent, etc. were optimized to obtain ggodlity material. Analysis of crystallographic data show that CdSe deposited in
hexagonal phase, havi ng -dae poopstiitceadl6 bsaanmip lgeap 2.6 eV for 6éas
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Magnesium lon Bonded Dimers of Amino Acids, calculation of the Hardness by DFT method
Z. Shekari®, H.R. Shamlouef’
fslamic Azad University, Gachsaran Branch, Science Department

shamluei@iaug.ac.ir

The importance of metals in biology, the environment and medicine has become increasingly evident over the last@gngsium is

an essential element in biological ®ms. It occurs typically as the Kfgon. For example, ATP (adenosine triphosphate), the main
source of energy in cells, must be bound to a magnesium ion in order to be biologicallyratiisanding the mechanism of activation
inhibition and other reaion, in which the metal ions have a critical rule, is achieved by clarifying the interaction of protein sequences
and the metal ions . The alkali metal cations are undoubtedly much abundant ions in biological systems. They act ad whadtiybin

to organic are ideally suited in generating ionic gradients across membranes and for the maintenance of osmotic balancé.Structure o
species involve in formation of dimers of different Amino Acids include; substituted amino acids, magnesium ion bondemb to Am
Acids and magnesium ion bonded dimer of them was calculated by methods as mentioned previously. The structure of time magnesiu
ion bonded dimer of Amino Acid which R= COOH respectively are shovfigin
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Fig.1 structure and IR spectrum of magnesium ion bonded dimer of two forms of Amino Acid in which R=COOH

Since observing the IR spectrum of the dimers shows no negative vibrational mode in its spectrum, the dimers are stable.

The structure and stability of magnesium ion bonded dimers of different substituted amino acids which resembled tlom inferacti
magnesium ion with proteins, were calculated by DFT method calculations. The energy parameters of them were analyzed by same

method and show that each parameter such as electron releasing or withdrawing properties of substitutions makes theestirnler. mor
Reference
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Synthesis and Characterization of Blypyrrole on Aluminum
N.Ghalebsaz Jeddi*, M.A.BabazadehM.Nabidust
Department of Chemistry, Faculty of Basic Scienistamic Azad Universitfabriz branch

Recently, it has been shown that organic conducting polymers may be used as environmentally friendly conversion coatings for
protecting of oxidizing metals against corrosion [1]. Since the heterocyclic monomers units of polypyrrole (PPy) hawgrsitoitarto

many efficient corrosion inhibitors, it is one of the most important conducting polymers in this context. PPy is insalaistesiolvents

and may be used in many chemical environments [2,3]. The aim of this research is to study the effewiropkibhnd temperature on
electrochemical and corrosion protection characteristics of electrosynthesised PPy on Alumima&rAl sheets were mechanically
polished with emery papers before each electrodeposifioa.electrochemical experiments were perfed in a conventional three
electrode consisted of the aluminum sheet as working electrode, counter electrode and reference &letRitlefiims were
synthesized by the electropolymerization of pyrrole on Al substrates from oxalate aqueous ssliagionyclic voltammetry. The
potential was swept in range .6 to 1.5 V vs. SCE for 15 cycles at a scan rate of 50mV/s. Electropolymerization were performed at
different pH and temperatures (2B°C). The coatings were characterized by microscopic a@pea evaluation and anticorrosive
properties of PPy coated Al by polarization and electrochemical impedance spectroscopy in 0.1M HCI solution. Accoediaguibsth
PPycoatings are strongly adherent and uniform on Al substrates at pH=.9 and 3@°€ledtochemical corrosion studies reveal that
PPy film behaves like a physical barrier and protects the Al surface from acidic corrosive solution. It shows consitiditioie in

efficiency for Al corrosion.
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Kinetic study of oxidation of Medroxyprogesterone inthe presence alkaline potassium permanganate
MaasumeAdina .Mohammadzade*, Toktam. Laal .Zakaria, Mohammad M. Heravi
Department of chemistry , Faculty of Science , Islamic Azad University of Mashhad , Mashhad .
E-mail address: M.adinemohammadzadeG@ail. Com

Medroxyprogesterone is a progestin (a form of progesterone), a female hormone that helps regulate ovulation (the medgaskearh a

an ovary) and menstrual periods. Medroxyprogesterone is used to treat condition such as absent omeregiuled periods, or
abnormal uterine bleedind][ Medroxyprogesteron is also used to decrease the risk of endometrial hyperplasia (a condition that my lead
to uterine cancer) while taking estrogens. Medroxyprogesterone is also used to prevent overgrowth in the lining of tine uterus
postmenopausal waen who are receiving estrogen hormone replacement therapy.

In this study kinetics of the oxidation of Medroxyprogesteron with alkaline potassium permanganate in aqueous mediathdsgeteen

by at room temperature by UVis spectrometry method2-f]. The absorbance of the colored Magnate ions was measué®d am.

The reaction is followed by measuring the rate of change in the concentration r&mygsl0t* to 4.75mg.Lit’ using the fixed time
methods. The results are shown that the reaction rastard is2.78 min’ and reaction order i8.33at 25°C under pseudorder rate

kinetic model (R>0.99.The activation energy calculatesi70.86 J. mol') from plotted In k V&/T at 5°C- 45°C) temperature ranges.

The method has been successfully appledtfe kinetic studied in commercial dosage from.
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Evol ution of Ur itonan&cencrgteoby eectiocghemical sindedance spectroscopy (EIS)
Mahsa Keramati*, Davood Seifzadehand Ali Hassanzadeh
1Department of Applied Chemistry, Faculty of Sciences, University of Mohaghegh Ardabili, Ardabil, Iran
2Department of Chemistriaculty of Sciences, Urmia University, Urmia, Iran
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The concrete is mainly composed of cement pastes and aggregates. Concrete is an economical andcenstessioh. One of the

cement commonly additives is pozzolan which is silicelanus mater:i
addition effect on the concrete sampl e 0 srozdpe(EIS)r Twotydesofcerxiets t i vi t y

sample with water to cement ratio of W/C=0.4 (first type; without pozzolan, second type; with pozzolan) were preparedpléhe sa
were moulded 24h after casting and placed in a lime water bath. After 7 days of theingyere removed from the water bath and
placed in laboratory at a room temperature. Consequently samples were ready for testing by EIS. The Nyquist plots iotitained fo

concrete sample in the absence and mTheNyguistplets wefe aldlyzed usifigsZviewo z z ol an
software to obtain the i mpedance parameters. In the pinesence
permeability which in turn lead to increase resistivity. Cement resistivitydhasf i ncr eased after the additi
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Study of nano SiQ suspension influence on the resistivity of SCC concrete by electrochemical impedance spectroscopy

! Department of Chemistry, Faculty of Sciences, Mohaggeg Ardabil University, Ardabil, Iran

Mahsa Keramati*'*, Ali Hassanzadefhand Davood Seiefzadeh

2D(—:‘partment of Chemistry, Faculty of Sciences, Urmia University, Urmia, Iran

www.mahsankeram@ymail.com

World wide more concrete is used than any other man made maii¢hi@pproximately 12 billions tones being manufactured annually.
SCC is a concrete; made with appropriate materials, properly mixed, transported, placed, consolidated. The microstorateete of
mainly controls the physical/chemical phenomena assatiaith water movements and the transport of ions in conthisework
therefore presents a summary of the experimental procedure and the results obtainedahgifiQ suspension addition on the SCC

concrete

sampl eds

e | teochenmical ingpédanceespgectrescapy (EI$).yA tatas af twag corerete samples with W/C

ratio of 0.4 (first sample; without nano SiDsecond sample; with nano SiPwere prepared. The samples were demolded 24h after
preparation; andCuring was done in lime ater for 7 daysConsequently they were removed from the water bath and placed in
laboratory at a room temperature.They were tested by EIS. The Nyquist plots obtained for the concrete samples in taadabsence
presence of 0.5% nano SiGuspension. Theyquist plots were analyzed using Zview software to obtain the impedance parameters. The
resistivity of sample with 0.5% nano Sif3 lower than that of sample without nano SiThis result is unexpected in this work, but it

can be explained by the curitigne, when the curing time of samples is to be low (such as 7 days), the nara$Siidt complete the

pozzolanic reaction. Nano SiGuspension addition showed a decrease in the value of electrical resistivity of SCC.
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Fabrication of Nanocrystalline MoSk Powder Using Combustion Synthesis and Investigation of its Properties

Department of chemistry, Faculty of Sciences, Ferdowsi University of Mashhad, Mashhad, Iran

E. Kiani Moghadam , J. Shakhs Emampour, M. Zebarjad, E . Zahabi

Molybdenum disilicade (Mo$j is a well known material and has a vast application in induiBkry.reason of being under attention can

be attributed to its special properti@selevated temperatuseich as hardness, chemical stability, good strengthrie@cconductivity

and excellent wear resistance4]L There are many methods for productioMaflybdenum disilicade andhithe current researdfioSi,

was fabricated using selpropagation combustion method. For this purpose two series of materialdingcMoG;,SiO, , Al and C
powders and Mo@ SiO, ,Mg and Si powders were mixed mechanically and milled for 85 minute . The milled powders were pressed to
achieve discs with typical dimension of 7 mm in diameter and 12 mm in height. Combustion symiisdsisited using an electric arc.

The synthesized samples were characterized using XRD, SEM, DSC, TEM techniques. The size of particles obtained in tisis method

greater than the others, due to the high temperature in the synthesis.
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Prepar ati on and c¢ha-FeOirtardparttiiom eof dnd adsorption isotherms invest
A.Farrokhnia ®*M.Mohammadi®
aDepartment of chemistry,Faculty of science,shahid chamran university,Ahvaz,Iran
UFeOi is a very important multifunctional material which is used in fine ceramics, catalysts, pigments and is one of the best adsor
for removal of heavy met al sf r ofaOiangnoparticles were @lepated loyrgel oinbustio | n  t hi s st
techinque [2]. The aim of t-Fd0stoadsotheddhgavytmetales like @ddroninigratet teve bederhuseda b i | i t y
as precursors and citric acid asFd@impowdersiwdré charatigrizead Bgaming Elecironpr epar e he

Microscopy (SEM), Xray diffraction (XRD), and Fourier Transform Infrared (FTIR) spectroscopy and adsorption processing evaluate

through Batch method. From t he

0 bRe @iihasédeendét&rbineg Ahethiped XRO pattérrhoé

the hematite is shown in fig.1.consequently, one can obtain the average patrticle size, from the broadening effect aftérsenpsak

employing the scherrer formula. The particle size of hematite are found to be 41/58 nm. Alsssals the particle size decrease with

increase in milling time.
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fig1 XRD pattern of hematite
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Kinetics and thermodynamic of photocatalytic decolorization of Direct Yellow 29 with peroxydisulphate
S. S. Torabi* M. H. Rasoulifard, M. Vahedpour
Department of Chemistry, Zanjan University, Zanjan, Iran

Azo dyes represent thiargest class of textile dyes in industrial use. The conventional methods used in sewage treatment, such as primary
and secondary treatment systems, are insufficient in removing of dyeing and finishing agent. For example, adsorptioricahd chem
coagulatimm processes are two common techniques of wastewater treatment. However, these methods merely transfer dyes from the liquid
to the solid phase causing secondary pollution and requiring further treatment. Advanced oxidation processes (AOR®Rtiae alter
techniques of destruction of dyes and many other organics in wastewater and effluents. The potential of alternative AfORs tbem

removal performance is always of interest and the photochemical oxidant, peroxydisulfate, could be a good canditategarmose.
Peroxydisulfate ($:7) is a strong oxidantg, = 2.05 V) which has been used widely in the petroleum induBtrgct yellow 29 was

provided by Boyakhsaz, and used without further purification. Sodium hydroxide and hydrochloric acidedere adjust pH arttieir

stock solutions were prepared in distilledCHand were diluted to the desired concentrationS,® (Merck) was recrystallized from

distilled HO. Its solution was immediately prepared before the measurements to avoid the change of concentration due to self
decomposition. Other chemicals were of analytical reagent grade and were used without further purification. The reastidaréemp

was in the range of 150 °C. In this work, the kinetics and thermodynamic of the oxidation of Direct Yellow 29 (monoazo dye) with
UV/peroxydisulphate prosses have been investigated. Kinetic model for the decolorization of Direct Yellow 29 by the oonalbinati
pexydisulphate and UV radiation was developed based on experimental results and known chemical and photochemical reactions. Th
rate reactions were rising with UV light intensity and peroxydisulphate concentration. The observed kinetic reactioentoef§ici
determined and correlated as a function of peroxydisulphate concentration and UV intensity. The rate constants ofciodiecmea

calculated using experi ment &l %p@&slivigesdeducddhe acti vation parameters,
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Kinetics of the Ag-Si catalyzed oxidative removal of cephalexin with peroxydisulphate
S. S. Torabi* M. H. Rasoulifard, S.Omidighasemabad, L.Ghalamchi
Department of Chemistry, Zanjan University, Zanjsan

This study investigated the extent and treatability of the removal of cephalexin with peroxydisulphate oxidation.

Drug industry in the world everyday was growing and hence the amount of pollution caused by pharmaceuticals in wastewater was
significant. Cephalexin is in a group of drugs called cephalosporin antibiotics and is used to fight bacteria in the body,upplerding
respiratory infections, ear infections, skin infectionke conventional methods used in sewage treatment, such as @irdagcondary
treatment systems, are insufficient in removingaofibiotics For example, adsorption and chemical coagulation processes are two
common techniques of wastewater treatment. However, these methods merely @matitsfetics from the liquid o the solid phase

causing secondary pollution and requiring further treatment. Advanced oxidation processes (AOPs) are alternative tefchniques o
destruction ofantibioticsand many other organics in wastewater and effluents. The potential of alternafeeté\@nprove the removal
performance is always of interest and the photochemical oxidant, peroxydisulfate, could be a good candidate for sualh a purpos
Peroxydisulfate (%) is a strong oxidant which has been used widely in the petroleum industryerSely, since the reactions of
peroxydisulfate are generally slow at normal temperature, the thermal activated decomposiifiiohSo SQ- Radicals have been
proposed as a method of accelerating the proGesshalexinvas used without further pitication. Sodium hydroxide and hydrochloric

acid were used to adjust pH atftkir stock solutions were prepared in distillegOHand were diluted to the desired concentrations.
K»,$,0s (Merck) was recrystallized from distilled ,8. Ag-Si as catalyz usedts solution was immediately prepared before the
measurements to avoid the change of concentration due-tteselinposition. Other chemicals were of analytical reagent grade and were
used without further purification. The reaction temperature was inatigerof 1670 °C.In this work, the kinetics of the oxidation of
Cephalexin with Ag-Si/peroxydisulphate prosses have been investigated. The rate reactions increased with peroxydisulphate
concentration. The observed kinetic reaction coefficient was detetram correlated as a function of peroxydisulphate concentration.

The rate constants of studied reaction were calculated using experimental results.
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Synthesis of ZnO nanoparticles using sonochemical and precipitation methods
Parisa Parishanzolf’, Abbas Mehrdad, Hemayat Shekaari
Department oPhysical Chemistry, University of Tabriz, Tabriz, Iran

*Email: p_parishanzolf@yahoo.com

Zinc oxide nanoparticles, ZnO, with a direct band gap of 3.37 ev and large exciton binding energy (~60meV) hdsraitlactention

for applications in transparent conductors, gas sensors, pigments, catalysis, solar cell windows and luminescent natezialsifé

many physical and chemical methods to synthesize ZnO nanoparticles, suclgels m@cipitation, lsemical vapor deposition (CDV),
sonochemical and solvothermal methods [2]. Among above mentioned method, sonochemical method is a simple, green and cheap
method with high efficiency for the synthesis of ZnO nanoparticles. In this method, acoustic ceviget@rate bubbles in solvent
which have high pressure and temperature. The energy released from this process, would accelerate reaction ratesn Thisrefore,
work, ZnO was synthesized via ultrasonic and precipitation method and characterized usii§, RRD and SEM spectroscopy.
These two methods were compared togethesonochemocal method, 10 mmol zinc nitrate was dissolved in 60 ml deionized water. To
this solution, 150 ml ethanol was added and stirred for 5 min. Then 20 mmol ethylenediab®)ea¢Ea capping agent was added to
zinc nitrate solution. Then a solution containing 100 mmol NaOH was added. The solution turned into white gels. Thevaslution
sonicated for 1 h (240w). Then it was dried in°8Cfor 24 h [3] and it was calcinated300°C for 2 h. In precipitation method,

zinc acetate and sodium hydroxide were dissolvedpropanol in different molar ratios. In 1:1 molar ratio, 0.5 mmol zinc acetate was
dissolved in 42 ml propanol with continuous stirring in %D. Then it was genched in an ice bath for about 15 min. Then a solution
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containing 0.5 mmol NaOH dissolved in 8 mpipanol, added to zinc acetate solution [4]. The other solutions were prepared with
Zn/NaOH molar ratios of 1: 2 and 2:1.UMS, scanning electron microgpgy (SEM) and XRD spectroscopy were used for
characterization and morphological study of synthesized ZnO nanoparticles. From Scfeemella, the average diameter of particles
has been calculated . In sonochemical method, nandikederystals are pauced. In the precipitation method, the effect of Zn and OH
concentration on the nanoparticles size and morphology was investigated. The size of the particles decreased withrnindegaising
ratio. It seems that Okbn works like a capping agent and yeats particles growth. By increasing zinc acetate ratio, the particles grow

and become larger in size.
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Novel synthesis of Ag nanoparticles in agueowslution and nonlinear optical properties
S. Shahrivar”, R. Shahriyar®, R. Sahraef, N. Shokri®
aDepartment of Chemistry, University of llam, Ilaian
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Silver nanoparticles certainly have the potential to be the building blocks of future photonic and plasmonic dekiedgldsof
nanotechnology matures [1, 2]. The aim of this work is to develop a simple method to modify the synthesidimklstaple Ag
nanopatrticles and the study of the nonlinear optical properties of these nanoparticles under low power cotueu(Dg/) HeNe

laser irradiation. Nonlinear refractive index, for three input intensities, is easily measured by tsean methods. The obtained
nanoparticles were also characterized by means e¥I$VAbsorption spectroscopy and transmission edectnicroscopy (TEM). The

Ag nanoparticles were synthesized by the reduction dfidags in the aqueous starch dispersion. The approach was quite simple and
straightforward. I'n a typical pr ep ar;wdsiadded,t®0anl of ® @2%¢g(Wt) agueousq u ot o f
solution of soluble starch. After complete dissolution of these components, an aqueous solution of NaOH 0.05 M was lyatdihesbus
drop wise in the system and the pH of solution adjust at 6. The nanoparticles were ¢heddayaultra violevisible spectroscopy (UV

Vis) and transmission electron microscopy (TEM). The investigation of the nonlinear optical characteristics of silvertivde®m pa
suspension was carried out using the CWN¢elaser and the transmissios@n technique. We have reported a simple route for the
synthesis of relatively monodisperse silver nanoparticles, reduced and stabilized by soluble starch. The silver nastazitiields

with soluble starch are found to be stable in solution overiadef six months at room temperature and show no signs of aggregation.
The average nanoparticles size was obtained from TEM analysis is 26.5 nm that agreed fairly wellVishabsbrption spectroscopy
results. The scan measurements, performed with EM/Ne laser, revealed that the nonlinear refractive index in this crystal is in the

range of 14 cm?W that mostly agrees with result of diffraction pattern.
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Role of pH in the green synthesis of Gold Nanoparticles
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The role of pH in the green synthesis of Gold nanoparticles (AuNPs) is investigated. For the reduction synthesis of AldePs we
HAuCI4.3H20, sodium hydroxide and starch respectively to serve as precursor, accelerator, reducing agent and stabffieerr oThe
NaOH addition on the nature of AuNPs is systematically studied. The aqueous sol of AuUNPs prepared at different gisplaiues
different surface plasmon resonance (SPR) behavior. this is explained in terms of size and size distribution of AuN#is uSkdeio
synthesize nanopatrticles were HAuUCI4.3H20, Starech, and NaOH. 2 ml aqueous solution of HAuCI4.3H20 (0.2kBnnasat flask

and 50 ml of a 0.2% (wt) starch was added to this solution. Now different amounts of NaOH (0.02M) were added to prepatre diffe
sample (3 ml, 5 ml). these solution were heated at 80 °C. The characterization of sample was<danediffraction (XRD),scanning
electron microscopy (SEMand UM visible spectrophotometét, 2]. The UV visible spectra an¥-ray diffractogramsat different pH

are shown in fig 1, 2.
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Fig. 1. UV-visible spectra of sol of AuNPs prepared  Fig. 2. Xray diffractogram of AuNPs at different pH: (a) 5, (b) 6.

prepared at different pH: (a) 5, (b) 6.
AuNPs have been prepared by chemical reduction green route with starch as the reducing agent and stabilizer. The swolthesis of
nanopatrticles has been carried at different pH conditions brought about by addition of NaOH. The pH of the resultingnsbhapensi
found to decrease to minimum value and then increase with subsequent addition of NaOH. Under mildly acidic cormiticams;eoof
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starch hydrolysis affects the size of particle and therebyishle absorption spectra of AuNPs. Insufficient protection of the particle

surface leads to formation of larger particles but with finer crystallite sizes. When the magnitizdehofigdrolysis is less, coalescence
of nanoparticles occurs leading to a blue shift and splitting of the absorption spectra.
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Structural and Energetic Study of Various Isomers of Disulfurous Acid, HS,Os, and their Anions

Mostafa Abedi*, Morteza Vahedpour
Chemistry Department, University of Zanjan, Zanjan, Iran
abedimostafa755@yahoo.com

Sulfur chemistry has received considerable attention from various aspects. One particular interest is their possibtenosiehieric
chemistry. There are at least twelve @gids of sulfur. Disulfurous acid or pyrosulfurous acid isoagacid of sulfur with H2S205

formula Disulfurous acids, like sulfurous acid a phantom acid, which does not exist in the agueous phase [1]. Accordingly, we have

extended a theoretical study of several H2S205 isomers and thais gh 3/ and 3 /

), in order to explore their relative and

absolute energies and predict their spectroscopic properties to aid possible detection. One goal of the present widheisciatackly

small data base of theoretical analyses of sutfumtaining molecules which are significant in atmospheric chemistry. Different

theoretical methods have been employed for calculation of structural and energetic properties of studied speciesstiep aalfirst

geometry optimizations werearried out wih hybrid density functional B3LYP and MP2[2] methods in connection with the 6

311+G(3df,3pd) basis set. At this level, harmonic vibrational frequencies, infrared intensitiggoinéragbrational energy (ZPE) and

the thermodynamic contributions to thetteadpy and free energy were computed. In the second step, all the stationary points have been

reoptimized by using the CCSD(T) level of theory and #816+G(d,p) basis set . Also, singleint CBSQB3[3] and the G3B3[4]
energy were calculated. All of the calculations were performed by the Gaussian03 suit of progfamsbtained isomers of ti3e/

and 3/ anions and k5,05 were not reported previously. After numerous searches, ®s¥ &omers are obtained at the B3LYP/6
311+G(3df, 3pd) level. The geometry and harmonic vibrational frequencies information are reported for the anions. €renezigits
(kJ/mol) and total energy (in Hartree) of some stable specie®ef 8t the CBSQB3 method are given in the following table.

3

4

5 6 7

-1171.2300
48.86

-1171.2227

68.08

-1171.1152 -1171.1136 -1171.0894
350.28 354.48 418.06

Species 1 2
Total energy -1171.2487 -1171.2411
Relative energy 0 19.85
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Mechanism and Kinetics of the HQ+ CH;CHO Reaction: An ab-initio study
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The present status of knowledge of the-ghase reaction of hydroperoxyl radical and of selected classes of volatile organic compounds
(VOCs) [acetaldehyde] and their product is discus€emnputations are done by using the B3LYP, QCISD, and CCSD (Tetieo

approaches in connection with th&81+ 6 (3df, 3pd), 6311+G (d, p), and augc-pVTZ basis sets. One favorable reaction path begins

with the formation of a preeactive complex and produces the peroxy radica)GEH(OO) OH in a process that ismputed to be
exothermic by 11.2 kcal/mol. Also of interest in combustion chemistry, we studied the hydrogen abstraction reactierirdap HO

acetaldehyde. Rate constants for this reaction were repatgd. quantities of VOCs are emitted into the troposphere from

anthropogenic and biogenic sources [1]. The classes of oxymgeaining voc compounds considered are aldehystestaldehyde is an
aldehydes that acts as a reactive organic contaminant atrtfesphere. The dominant atmospheric removal mechanism for acetaldehyde
during daylight hours is by photolysis and oxidation by hydroxyl radicals [2]. The reaction of acetaldehyde with hydropditadyl
also plays a significant role, mainly in pollutetmospheres in which the ratio between,td@d HO radicals is higithe main objective
of this work is to perform a detailed theoretical study onHfde+t CH;CHO reaction with the aim of clarifying the reaction mechanism.

Results are presented from abimitalculations on the ground state potential energy surface for the open shell doublet reaction path.
Potential energy profiles for the sequence: reactant IO [ c o mp | e x
o fproguct are calcutatedlve fatnd three complexes formed between the reactandSHIBland HQ. They have

[ compl ex

of reactants] Y transi

ti

on

beendenotedas Crl, Cr2 and Cr3. There are also complexes occurring before the release of the products, which are labeled with the
ential energy surfacéH@ th€H;CHO reaction paths.

T2

prefix Cp. The follaving figure display schematics representation of the pot
30

Total Energyikealmol)
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Structure and vibrational assignment of Sodium Ztromalonaldehyde:
A density functional theoretical study
Zainab MoosaviTekyeh'

*
Chemistry Department, Shahrood University of Technology, Shahrood, Semnan,-366298an

Molecular structure andbrational frequencies of sodium nitromalonaldehyde are calculated by the density functional theory (DFT) and
compared with experimental measurements, Fourier transform IR spectrum. Calculations were obtained at B3LYP ang]Bé&Yd? [1

of theory, using-31G**, 6-311G** and 6311++G** basis sets for three different molecular clusters. The size of clusters vary from the
monomer up to trimer. These calculations have been repeated with the partially frozen effective core potentials (E@R).238ihg |
bass set only for Na atom [4]. The comparison of energies for different cluster indicated that the dimer form that twe rings ar
perpendicular to each other is more stable than the other clusters. Also, the scaled theoretical frequencies of this diB&k Y& /6-

311G** are in excellent agreement with the experimental data.
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Hydrogen-Bonding in Water Confined between Graphite Layers
H. Mosaddeghf, S. Alavf" , B. Najafi® and M. H. Kowsari®
“Department of Chemistry, Isfahan UniversityTethnology, Isfahan, 84188111, Iran
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Recent studies show that the confinement effect dfawayfromtheol i d subst
surface and in parallel affects on the hydrogen bonds in water molecule which are different from that tjysealied in the bulk water

[1]. In this study, we perform molecular dynamics (MD) simulations to investigate hydbageh(HB) dynamics as well as mean

square displacement (MSD) analysis of the water confined between two parallel graphite wallsirapteohic nanopore slit, at various
interwall distances (H) from 7 to 20 A. Each side of the graphite slit consists of two graphite sheets which were intormthte
simulation unit cell with four different interwall distances (H= 7, 10, 15, and 2MWAter molecules arranged within confinement area
using the simple point charge/extended (SPC/E) model with mean fixed density of Z0Mzsimulations are performed at 300 K in

the canonicaNVT ensemble with th&loseHooverthermostat, using the DIPOLY 2.18 program. The 1@ LennardJones potential

was used for watér graphite wall interactions witReuor=11 A. To study HB dynamics, we used the geometric definition of HB, which

is that distance between doramceptor is less than 3.5 A, and tirgle between dondrydrogenacceptor is less than 30°. In these
systems, most water molecules located in the layers next to the walls orient with both of the hydrogen atoms locatetheqadype

parallel to the graphite surface. The MSD resultsstitat with confinement between decreased interwall distances, water changes from
liquid to icelike dynamics [2]. We show that average numbers of hydrogen bonds per molecule depend on confinement distance.
Surprising, we find that an increase in the coafhent effect causes a decrease to average numbers of hydrogen bonds. This trend is

different from that typically observed in going from ice to bulk water.
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Investigation of the correlation of structure properties and thermal conductivity enhancement in nanofluids
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Nanofluids prepared by dispersing nano sized particles in heat transfer fluids like water or ethylene glycol. Dispensoppdfafeso

a base fluid can enhance heat conductivity of the base fluid dramatically. This enhancement may be observed even dte very dil
nanofluids. However, the molecular layering of the liquid at the ligaidicle interface may has an important role inrrifed
conductivity enhancement in nanofluids [1]. However, usually, the structure of fluid around nanoparticle assumed azlasgtrlaster

and with an accurate thickness. In the other hand, from statistical mechanics we know that a fluid arourtitleahapamn oscillatory
structure which its thickness is usually fewer t haowedShatthewhere G i s
thermal conductivity enhancement in nanofluids has a strong correlation with structueeflafdtaround nanoparticle. To do this, we
used the accurate results of Fundamental Measure Density Functional Theory [2] and compare our results with resulttail gKgmar e
and experimental data. While the structure of the dense fluids determinepubsive forces, we used a hard sphere model to obtain the
density profile of the base fluid. In addition, the nanopatrticle can be assumed as a large colloidal particle with leafigldplrera
nanofluid, the total excess adsorption is equal to thebeuwf nanoparticles multiply to the excess adsorption about each nanoparticle.
Our previous results showed that the variation of total excess adsorption versus thermal conductivity enhancem@ginaieAl
nanofluid has linear correlation wifR=0.992 However, in absence of experimental date in wide range of nanoparticle diameter and
concentration, we compare our results with the results obtained by Kumar et.al [3]. Our results showed that the teidé@ytEss of
Al,Os-Ethylene glycol, AlOs-H,O and ZnGH,0 systems has a linear correlation with thermal conductivity enhancement. For all these

systems, the regression coefficient obtained is greater than 0.99.
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H ’2' in intense ultrashort xray and xuv laser pulses: Evolution of electron wavepacket
H. Sabzyart’, M. Vafaeé, S. H. Ahmadti*
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The twodimentional timedependent Schrodinger equation in the Coulomb gauge beyond -dmieximation in a noBorn
Oppenheimer regime has been solved numerically foHthen intense ultrashort laser pulses [1]. Electron and nuclei are considered

guantum mechanically and classically, respectively. An adaptive grid for the spatial descritization, Verlet algorithtmferetaution
of nuclei, splitoperator with CrantNichelson method for the time evolution of wavepacket and a gmirnfinite-difference technique
for spatial derivaties have been used. Size of the simulation box is set3td@®B@u bordered with absorbing potential walls [2}. 30

cycle laser pulses 043 10" W/ cn? intensity and the/ =10Q, 45,10, 1 nm wavelengths have been applied. The laser
pulse is polarized along the x direction and propagates along the y direction. A pulse shape of

E.(y.0) = Epsin®(2) cosat - *2Y)

. t
is used in which EO is the electric field amplitudeSln2 (p?) is the field envelope,T is the pulse duration anWis the

angular frequency of the laser light [3]. Electron mean angular momentum, position and norm have been obtained asfftinaions o
and are analyzed. Results show that magnetic field of the laser pulse causes the electron to evolve in tioa gliopetgan. The time
dependence of the mean angular momemtum and position for different wavelengths at constant intensity and pulse cycles show

complicated features. The maximum angular momentum is observcld a10nNm indicating that te shape of the wavepacket
changes dramaticly at this wavelength. With the reduction of the wavelength, ionization rate is reduced. Analysis tbthéiusles
indicates ionization probability in all directions. The electron wavepacket is split ifitoedif parts indicating that different parts of the
wavepacket gain different energies from the field as shown in Fig 1.
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H2 in intense ultrashort x-ray and xuv laser pulses: Highorder harmonic generation

H. Sabzyanl*, M. Vafaee2, S. H. Ahmadil
!Department of Chemistry, Universitylsfahan, Isfahan 817483441, . R. Iran
?LaserPlasma Research Institute, Shahid Beheshti University, Evin, Tehran-63838, I. R. Iran

The twodimentional timedependent Schrédinger equation in the Coulomb gauge beyond-dggoieximation with and without Born
Oppenheimer approximation have been solved numerically for the 2D modegofn intense ultrashort laser Iges [1]. Details of
calculations and simulation box set up are reported elsewhefbg2jhoteemition spectrum is propertional to the square of the Fourier

tranformation of mean dipole moment [3] as given in Eq.whgre d(t) is the mean dipole mom,eW: nVVo in which n is the
harmonic order an(i'Vo is the laser frequency.
2

g :

R’ dtexp(iut)d(t) @

The harmonic spectrum shows the production of harmonics in both propagation and polarization directionsafithewetd harmonics
are observed in all directions. The intensites of harmonics in the propagation direction are about a few orders af faaggrithdn
the polarization direction in some wavelengths as shown in Fig. 1. Different patterns areddbtadiféerent wavelengths.
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Substituent effects on thenucleus independent chemical shifff mono- and di-substituted indole-3-acetic acids

Since its introduction by Schleyer et al[1], nucléudependent chemical shift (NICS), asnagnetiebased aromaticity indekas been
extensively used for measuring aromaticitythis work, he roles of substituent on the variation of NICSs of some substituted-Bdole
acetic acids (IAA) have been analyzétblecular geometries dAA and17 ofits mono and dsubstituted dévatives were optimized at
the B3LYP level of theory andiB811G* basis set. The GIAG3LYP/6-311G* method was used for the calculation of NICSs.The
objective of this study is to investigatee influence of the substituent nature and its position on 88 Naluesf IAA and 17 of its
ring-substituted derivativedV/e have calculated NICS values at the center and 0.5, 1, 1.5 and 2A above the dmtteheferocyclic
and benzenoid rings by tEHAO/B3LYP/6-311G* method.Linear correlations were observeeteen the NICS valueso mput e d
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over thebenzenoiding centerand Hammett substituent constants [2] of some IAAs.

Table 1.Calculated NICS valueat the center and 1A above the cenfenoth benzenoid (ring A) and heterocyclic (ring B) rifrgppm

for some moneubstituted derivatives of IAAs

—
NICS(0) NICS(1)

Compound Ring A Ring B Ring A Ring B
IAA -10.503 -12.928 -11.656 -10.648
4-Cl -12.219 -12.751 -11.645 -10.66
4-F -11.156 -12.833 -11.404 -10.741
5-Cl -11.924 -13.324 -11.659 -10.62
5-F -11.012 -13.337 -11.396 -10.811
5-ME -10.2208 -12.6629 -11.2124 -10.2084
5-OME -11.4528 -12.4176 -11.6176 -10.3661
5-PH -9.6502 -12.3504 -10.8422 -10.3961
6-Cl -11.732 -12.629 -11.475 -10.499
6-F -10.901 -12.768 -11.312 -10.675

The results showed that clearly the nature and position of substituent strongly dffect v a r -elactran defocalizédtion expressed

by NICS index insubstituted derivatives of IAAs.
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Partial molar entropies of Zn-Pb system in Tsallis statistical mechanics
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The partial molar propertieze thethermodynamiguantities which indicate how axtensive propertgf asolutionor mixturevaries
with changes in thmolarcomposition of the mixture at constaemperatureandpressure or for constant values of tmatural
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variablesof the extensive property considered[1]. This is well known that the partial molar quantities are strongly dependent on the
intermolecular interactions in the mixture and therefore, the partial molar quantities are different from molar quadetésystems.

In the formal Boltzman@Gibbs statistical mechanics, the partial molar volumes can be obtained by using the KiBarfbeduation

[2]. But, the partial molar entropies cannot be obtained by using this approach. In the other hand, if tmagiartégalantities can be
studied in the context of extensive statistics, but we can assume these systems are ideal systerestenainerstatistics. The Tsalliss
nonextensive statistical mechanics [3] is one of the well known statistics which weeérta study the partial molar quantities. While
there is an analytical equation for the entropy of composite system in Tsallis statistics, we used this equation topsitidy rtinaar
entropy of a ZrPb system in different mole fractions [4]. In theallis statistical mechanics, the entropy of a system created from two
subsystems A and B can be obtained via the equtigrS\+Ss+(1-0)S\Se’k whereq is the entropic index and its deviation from unity

is a criteria for degree of the nextensivity n the system. However, while the entropy obtained by this equation should be equal to the
experimental value, we obtain the entropic index for théBrsystem in different compositions [4]. Our results show that the vatye of

is more than unity which indates the sulextensivity of the system. In addition our results show that the entropic index is dependent on
the mole fraction of the mixture.
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Density Functional Theory of Potential energy distribution (PED) and Hydrogen Bonding between Arsenic acid with 1,3
diaminopropane
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In this work, the hydrogen bonded and Potential energy distribution (PED) complexes formed between Arsenic acid with 1,3
diaminopropane have been completely investigated at DFY.sthildl calculations have been performed with the Gaussian 03 package.
Figure 1 shows the optimized structures of complexes at the B3t¥IR/6+G(2d,2p) level.Table 1 presents the interaction energy in
these complexes at the B3LYP3&1++G(2d,2p) level. T PED analysis of the theoretical spectra was performed using the program
VEDAA4.0[1].The potential energy distribution (PED) analysis of normal modes was used in terms of natural internal c{@rditetes

NBO and AIM analysis was carried out at the BR/8311++G(2d,2p) level.

Al A2 9 Table 1. Binding energies (keal/'mol) of 1.3-diaminopropane
P9 99 ° and arsenic acid complexes.
0
L& .00 S

‘R" ™ * 9 ; ) Dy BSSE D™

* > Complex
: ) 9 »@
[ ° ’q‘; 9 Al 1289 083 -12.05

) (¢ Figure 1. A2 -12.37 081 -11.56

Structures of 18liaminopropane and arsenic

acid complexes, Do= De(electronic binding energy) + DZPE, Do®*F = Do+ BSSE.

The former two complexes are formed byHO -N and NH---H, Hbond. Theoretical IR spectra, obtained by the B3LYP calculations
using the e311++G(2d,2p) basis set followed by PED analysis, are gathered in TaWl# &able complex has two stretching
frequencies of symmetric and asymmetric stretching of INH.,3-diaminopropane. NH from 1,3diaminopropane contributes in N5
H15..-017 and O26123---N5 hydrogen bonds in A1 complex.

Table 2Calculated vibrational frequencies (¢t
at B3LYP/6311++G(2d,2p) level,3-diaminopropane and arsenic acid complexes.

asym= Asymmetric,sym =Symmetric, St = Stretching

Table 2. ATM analysis of the relevant bond critical points (BCPs)

Freq Assignment PED (%) of complexes Al and A2.

3575 N4-H12 st,asym (50) N#13 stasym (50) Pacp Voo Pace Vipgre

3544 N5-H14 st,asym (81) NBI15 st,asyn{18) Al A2

3500 N4-H12 stym (50) N413 stsym (50) NS-HI3(14)...017 0011 '] 037 0013 0042

3450 N5-H14 st,sym _(19) NSI15 stsym (80) 020-H23..N5 0062 0.076 0.060  0.73
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Electric field effects on the switching of molecular switch via DFT
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A switch is an assembly of pieces that can be r evresuckarbahnger s hi
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that, its role is to stop and/or create of the electric current in a circuit [1]. In this work, sensitivity of thermochevpiedies ofL,2-
bis(5-methyt2,2-bithiophen4-yl)cyclopentl-ene and close state of this moleduléhe external electric fields (in the structure direction)
with strengths 1x1®- 5x10° a.u. are studied at the DIEBLYP/6-31G methodusing GAUSSIAN 03 software package [2].

(9aR,9bR)-9a,9b-dimethyl-2,8- 1,2-bis(5-methyl-[2,2'-bithiophen]-4-yl)cyclopent-1-ene
di(thiophen-2-yl)-5,6,9a,9b-tetrahydro-
4H-indeno[5,4-b:6,7-b"]dithiophene

Thermodynamic functions such as Gibb=efenergy, enthalpy, and entropy corresponding to the switching of this molecule calculated at

STP conditions. The results show that the opening of udiedl ecul ar sw
range of field strength. Onéhother hand, exothermicity and equilibrium constant of the reaction slightly decreases with increasing in
field strength. AiSmall wvariations of the @G and o@Hermaldégieess can be a

offreedon) r at her than the changes of the change of the electronic ene
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Conformational analysis of serine side chain for HCCL-Ser-L-Ala-NH2 protected dipeptide. A DFT study
BEHZAD CHAHKANDI, JAFAR ABOLI, REZVAN MOHAMMADABADY *
Department ofChemistry, Shahrood Branch, Islamic Azad University, Shahrood, Iran

Corresponding author Emaik.mohammadabady@yahoo.com

The aim of this study is to investigate the rolesefineside chain on thetability of L-Seri L-Ala protecteddipeptidésee Fig 1).The 20
naturally occurring amino acids can occur both in thent Denantiomeric configuration [1]. As of yet, the process of protein folding is
not fully understood. A typical protein has such dtitude of possible conformations that it can occupy simple counting argument of
Levinthal [2]. Dipeptide models are increasingly used in peptide folding studies as they of typical tri amide conforittidims]has
received intense study due to ithélamental importance in living organisms , the growing availability of protein sequences , and the
increasing recognition that some diseases are a result misfolded proteins [4]

X=3-4-20-21
Ha7
©21 Hge

I AV =38
PRt 0
o o
H1/ \N( \5/ \-7/ \Ng/ a

Lo Ls SR

4,

Fig. 1. Schematic diagram with torsional angte definitions for HC8erL-Ala-NH,
The serine side chain dihedral angée rotated aroundl -F - -F atoms, { F - -) was changed at Jntervals from Jto ~ J
by using DFT geometry optimization calculations at tReY®/6-31G (d) level of theory and we determined three more stable structure
among 12 optimized conformations. All of calculations performed by using Gaussian03 program [5]. In this research theefound
more stable states in the J, Jand J (or J) that they known at this title: anti , positive gaucle)( and negative
gauchel ) States , Respectively. The results show that for HCEeFL-Ala the energies of three minima Bngauche(+) and gauche(
) states are464202.13 -464199.49 -464197.01 kcal mdirespectively , Among three states anti has the highest stability.

Reference

[1] M.A. Sahai, S. Lovas, G.A. Chass, B. Penke, |.G. Csizmadia, J. Mol. Struct. (THEOCHEMS, issue.
[2] C.J. Levinthal, Chim. Phys. 65 (1968) 44

[3] A. Perczel, M.A. McAllisterP. Csa’sza'r, I.G. Csizmadia, J. Am.

[4] C.M. Dobson, Trends Biochem. Sci. 24 (1999) 329

[5] M.J. Frisch et al., Gaussian 03, Revision B.01 ,Gaussian ,Inc. ,Wallingford ,CT ,2004.

Electrochemical synthesise of poly (amino phenol)/SiG films on glassy carbon electrode
Fatemeh .B . Hashenti A.A. Rostami, A. Omrani, A. H. Roshan
Department of Chemistry, College of Sciences, Mazandaran University, Babolsar, Iran

Conducting polymers synthesized electrochemically from compounds withccanju ébahds ‘are of great interest in electrochemistry
because of possible applications including rechargeable batteries [1], electrochromic display devices, corrosion paitr@isrand
electrochemical sensors. In this article the films of POAR/8i€e synthesized electrochemically under potentiodynamic conditions
The doping/dedoping behavior of the films at various scanrate were compared by CV technique [2]. The meawrner,pbenol
(OAP) was purchased from Merck. Sulfuric acid (Merck) 0.5#&6 used as the supporting electrolyte. Di hydrogen phosphate and di
sodium hydrogen phosphate (Fluka) were also used as electrolyte solSilm@snanoparticlehavean average size of 50 nm and
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surface area of 383 nf/g were purchased from AldriohN) the experiments were performed using a Potentiostat/Galvanostat
(SOLARTON Sl 1287). A threelectrode cell system was employed with glassy carbon as working, platinum as counter and
Ag/AgCI(KCI : 3M) as refrence electrod. Electrods were rinsed withllddtivater. Glassycarbon was polished with alumina slurry on
emery paper. Phosphate buffer solution (PBS) was prepared by 0.1MP®aNsHPO, POAP/ SiQ films were grown
potentiodynamically in a conventional threlectrode cell system, at a sweep atg ) o f ' '5n(a salutibn af OAP+Si@ sulfuric

acid 0.1 M. The polymer disposited by CV fref2 to 0.6 v. Figure.1 show cyclic voltammograms of POAP/Si@s in pH=3 of
sodium phosphate solution at different scanrate ( 0 mV/s to 200mV/s).idunie §hows that the CV of polymer at 00 mV/s is obtained

at higher current.
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Deuterium Order Parameter as an Evidence for Liquid Condensed (LG)iquid Expanded (LE) Transition in Phospholipid
Monolayers
D. Mohammad-Aghai€?, F. Bresmé&, M. Ghorbanipour*" and M. M. Papari®
2Department of Chemistry, Shiraz University of Technol6fyraz (7155813) IRAN
®Department of Chemistry, Imperial College London, SW7 2AZ, London, UNITED KINGDOM

The interest in the behavior of phospholipid layers on water is due to its importance as a key constituent of biologiaakesdtrib
well-knownthat hydrated DPPC monolayers exhibit a liquid condensed (LC) to liquid expanded (LE) transition close to the physiological
temperatures upon cooling below 41.5 °C. We have investigated the phase behavior of the DPPC monolayer, adsorbed-air the water
interface, where the resulting isotherms at four different temperatures can be found in our previous work. [1] A parSefuarly
quantity describing the structure of the alkyl chains of DPPC is the deuterium order parameter.

Sep =< (3codU-1) /2 1)
Where U is the ti me dDebprel nedtermrtd tha mandlager roenbl {2k | this study weChave investigated
whether the deuterium order parameter profile can show the onsetld t@nsition in a MD simulation of DPRTIP4P/2005 sgtem
at 310K, where the dispersion interactions are truncated at 1.7 nm. The same test was repeated forSREBPHGtem.
Constant surface tension and temperature MD simulations of DPPC monolayers adsorbed at the water surface, were petfisomed with
different water models, for 60 ns, and the corresponding surface prassarnsotherms were produced. The Berger et al.-faritk[3]
was employed to model the phospholipids, where the TIP4P/2005 and SPC/E water models were used to simulatayke wWetier
initial configuration of DPPC monolayer was prepared by creating a two dimensional lattice containing 64 DPPC molecules. The
phospholipids head groups were partially immersed in one of the water surfaces of a water film cor0@bhwater nolecules. Full
periodic boundary conditions were employed in all the simulations which were performed using the Gromacs simulationTpackage.
create surfacpressure area isotherms, calculated susfaessures of DPRTIP4P/2005 and DPRSPC/E systems we plotted against
the area per DPPC. The last 20 ns of the simulations, were used to compute ensemble averages. Clear change of stmplecimtbese
represents the LLE phase transition. To obtain deuterium order parameter profiles, analysis wasmpdrfon the calculated
trajectories of the studied systems. Evident decrease of order from the profile for the surface pressure value cortesihentiitg
phase, to the profile of the LE phase was observed. The gap between the two mentioned pgrofilesoislance to the |-CE phase
transition observed in the surface pressanea isotherms, showing the ability of deuterium order parameter profiles to determine the

onset of LCLE transitions in phospholipid monolayers.
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Effect of Acetylation And Antioxidant On Weathering Resistance Of Wood /High Density Polyethylene (HDPE) Composite
Moradpoor ,N*.Mastry Frahani,M 2., SHakery,A®
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In this study the effect of acetylation and antioxidant (irganox 1010) on weathering resistance of wood /higtpdigetiylen
composite was investigated. Half of the wpcs were produced from wood flour (60%) with HDPE (40%) and half of wpcs included
antioxidant (1%) , wood flour (60%) and HDPE (39%) . In this study Wpcs produced by using of hot press.Tatoaceegree with

weight percentage gain 15/59 and use of antioxidant duration of weathering were considered as variables and thir kffelcbingeco

of the wpc were investigated.In order to determaine the effect of treatment on color change duketingeaamples were examined

after 0,30,60 and 90 days of natural weathering. Results indicated that application of acetylatede wood flour in wpcecahowgdu
74.89% and 63.80% of weathering change color after 30 and 90 days, respectively. lowshswisthat the antioxidant did not have
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