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Electrochemical analysis of ╕▄ἍἚ
Ⱦ

ferry and Ferro cyanide by using rotating disk electrode 

Maryam.Enayati  

Master of Science physical chemistry - Mazandaran University 

 

A Rotating Disk Electrode (RDE) is a hydrodynamic working electrode used in a three electrodes system. The electrode rotates 
during experiments inducing a flux of analyte to the electrode. These working electrodes are used in electrochemical studies 

when investigating reaction mechanisms related to redox chemistry, among other chemical phenomena. The more complex 

rotating ring-disk electrode can be used as a rotating disk electrode if the ring is left inactive during the experiment [1]. The 
rotating disk electrode technique is one of the most powerful methods to investigate the mechanismof electrochemical reactions 

and to measure the diffusion coefficient and limited current in the electrochemistry of aqueoussolutions. In this experiment, six 

different kinds of supporting electrolyte such as RbCl, CsCl, KCl, NaCl, LiCl, HCl are used. Their concentration was varied between 1.0 
to 10.0 molar. Angular velocity varied between 100 to 500 rpm and the electrode area was 0.135 cm2. The RDE studies clearly indicate 

that with increasing Cation radius of supporting electrolyte, a few number of solvent molecule surrounded the cation thus the catalytic 

effect of cation was increased. therefore, the diffusion coefficient was increased [2]. When we used HCl as the supporting electrolyte, 

diffusion coefficient of ╕▄ἍἚ
Ⱦ

 decreased more, because H+ in comparison with other ions is very small and the acidic property of 

hydrogen chloride is high too. In this case many number of solvent molecules surrounded the H+ therefore it compressed the H+  and 

decreased the rate of H+ thus the diffusion coefficient of ╕▄ἍἚ
Ⱦ

 is became very small [3]. The value of diffusion coefficient for 

Ferri and Ferro cyanide when HCL concentration was1.0 molar is τȢχρρπ ,σȢυυρπÃÍÓÅÃϳ respectively. Concentration of 

electro active species have none main effect on the diffusion coefficient.  
Refe ren ce 
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Quantitative structureïretention relationship for the caspase-3 inhibition activity of isoquinoline-1,3,4-trione derivatives based on 

the topology of the Laplacian of electron density 
S. Sadeghi a, V. Zare-Shahabadi b, K. Eskandari*  a 

School of Chemistry, Damghan University, Damghan, 36716-41167, Iran,  Department of Chemistry, Mahshahr branch, Islamic Azad University, Mahshahr, 

Iran  

 
Quantitative structure-activity relationship (QSAR) models were developed for predicting the caspase-3 inhibition activity of 

isoquinoline-1,3,4-trione derivatives. Quantum topological molecular similarity (QTMS) descriptors, along with the other molecular 
descriptors, were used as predictor variables [1,3]. In the 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 where the electronic charge 

concentrated (when the Laplacian is negative) 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 molecules each bond, 

usually, have two critical points, 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 calculated at these critical 
points and used as QTMS descriptors. The data set consisted of 50 isoquinoline-1,3,4-trione 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 (MLR) and partial least 

squares (PLS) were used to construct the QSAR models. Several statistical tests, including cross-validation and random permutation, 
were used to evaluate quality of the resulted QSAR models. Cross-validation indicated that the model could reproduce more than 90% of 

variances in the activity data. 
Reference 
[1] S. Kar, A. P. Harding, K. Roy, P. L. A. Popelier, SAR and QSAR in Environmental research, 21 (2010) 149. 

[2] P. L. A. Popelier, J. Phys. Chem. A, 103 (1999) 2883. 

[3] S. E. OôBrein, P. L. Popelier, J. Chem, Inf. Comput. Sci., 41 (2001) 764.  

[4] R. F. W. Bader, Atoms in Molecules; A Quantum Theory, Clarendone, Oxford, U.K., 1990 

 

Topology of the Valence Shell Charge Concentration of Nitrogen in ╝Ễ╧ Halogen Bonds 
S. Sadeghi, K. Eskandari* 

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

 
A halogen bond is a noncovalent interaction between halogen atom (Lewis acid) and neutral or anionic Lewis base [1]. Despite the 

importance of halogen bonding in many different areas of chemistry, 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 more interesting, for 
theoretical chemists. To solve the problem, Politzer and co-workers introduced 

the concept of ů-hole; the lone pairs of halogen atom form a belt of negative electrostatic potential around its central part leaving the 

outermost region positive, the ů-hole, which can interact with negative sites on other molecules to form a halogen bond [2]. Recently, on 
the other hand, the topology of Laplacian of the electron density was used to explain the halogen bonding phenomenon [3]. An analysis 

of Laplacian of electron density of the Valence Shell Charge Concentration (VSCC) of halogen and base atoms showed 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 some halogen containing molecules and 

ὅὌ ὔὌ , (ὲ ρȟς έὶ σ) has been investigated, with a focus on the topology of the VSCC of nitrogen atom in ὅὌ ὔὌ  

molecules. Distributions of the Laplacian of electron density of these molecules show that there are 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 
ñlumpò which can interact with a hole in the VSCC of halogen atom and form a halogen bond. Our results show that the position of this 

lump determines the geometry of halogen bonded complex. In addition, there are some relations between the nature of halogen bond and 

the values of electron density, Laplacian of electron density, potential energy density, kinetics energy density and eigenvalues of hessian 
matrix at these lumps. 

http://en.wikipedia.org/wiki/Working_electrode
http://en.wikipedia.org/wiki/Flux
http://en.wikipedia.org/wiki/Electrochemical_reaction_mechanism
http://en.wikipedia.org/wiki/Chemistry
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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 Physical Chemistry, Faculty of Chemistry, University of Tabriz,Tabriz, Iran.Corresponding author,s E-mail: zahra.abbasi886@gmail.com 

 
The aims of the study were to investigate the effect of varying polyvinyl alcohol content within the TPS blends on the rate and extent of 
starch enzymatic hydrolysis using enzyme alpha-amylase. The results suggest that this may have been attributed to interactions between 

starch and PVA that further prevented enzymatic attack on the remaining starch phases within the blend [1, 2].Each sample was placed in 

a vial filled with 20 ml of 0.1M phosphate buffer, pH 6.8, with 50µL from 5×10-3M CaCl2 at containing 1mg of Ŭ-amylase. for several 
hour at 37°C temperature. The degree of enzymatic degradation (DED) was calculated as:DED% = (W0ï W1) / W0 × 100The water 

absorption capability(WAC) was calculated with the equation below:WAC% = (Wwet֕  Wdry) / Wdry × 100Increase of concenteration of 
starch leads to the increase of both DOD% and WAC% . The rate of weight loss was most rapid for the 100:0 blend (3.14 h-1) and 

decreased with the amount of starch in the blend in the following order 2.14 h-1(75:25); 1.92 h-1(50:50); 1.5 h-1 (25:75) and 0.82 h-1 

(0:100). The total solids that remained after  4320min were 30 wt.% (100:0); 51 wt.% (75:25);65 wt.% (50:50); 72 wt.% (25:75) and 

90wt% (0:100).show clearly that degradation is much more pronounced when the water sorption is high. A comparison between the 

variation of the weight loss and water sorption capacity with respect to TPS content show clearly that degradation is much more 
pronounced when the water sorption is high [3]. PVA exhibit both a high water sorption and the most significant weight loss. 
Refe ren ce 
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Enzymatic and Sono-Enzyme Degradation of Starch by Using Ŭ-Amylase 
Z. Abbasia *, H. Torabib, M. Yasemic 

 Department of Physical Chemistry, Faculty of Chemistry, University of Tabriz, Tabriz, Iran. Faculty of Scientic applied, Medicine Science University of 

Shriaz, Shiraz, Iran.Department of petrochemical, Islamic Azad University of Ivan, Ilam, Iran.Corresponding author,s E-mail: zahra.abbasi886@gmail.com 

 

Starch is the most important polysaccharide in food industries glucose-produce enzyme with using amylase, has been replacing for old 
methods of acid hydrolysis [1,2]. In this research, at first, we study enzymatic degradation of starch with different concentration of 

substra and with using stable available parameters of Michaelis-Menton, we calculated, maximum reaction rate Vmax. In continving 

effective approaches to a practical high-performance 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 parameters, i.e. Michaelis constant Km, 

maximum reaction rate Vmax and initial reaction rate, correlating with ultrasonic conditions. Also, values of Km and Vmax calculated in the 

absence and presence of ultrasonic waves and it was defined that these parameters increase in the presence of the waves effect of time 
and sound power factors is surveyed on ,maximum reaction rate Vmax of reaction. In this survey it was defined that enzyme hydrolysis 

starch, with increasing concentration of substrate, increases the value of glucose 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 becam is zero. experiments aimed 
at developing a high-performance system for the enzymatic hydrolysis of starch. A ultrasounic waves of starch hydrolytic reactivity over 

without ultrasounic waves. Kinetic analysis indicated that a 30 min of irradiation time and 30W Pir was optimal in enhancing Vmax. 

Pretreatment of starch in suspension by ultrasonic irradiation further improved the reaction rate. Enhancement of Vmax by ultrasonication 
increased was almost 5 times that obtained without ultrasonication pretreatment. 
Reference 
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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, University of Kashan, Kashan, Iran 

 
Desorption is one of the popular methods for the design and regeneration of catalysts. The design of industrial desorption equipment 

requires to theoretical and experimental study of these processes. In the present work, the statistical rate theory (SRT) approach was used 

for the description of desorption kinetics at the solid/solution interface at close to equilibrium condition.  A theoretical interpretation 
based on SRT has been provided for the modified pseudo-first-order (MPFO) kinetic equation at desorption 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 equilibrium. Also by 

numerical analysis of the generated kinetic data points, it is shown that application of the MPFO 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 theoretical study were confirmed by 

analysis of an experimental system.  
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Prediction of StandardEnthalpy of Combustion of Alkanes Using QSPR Method 
Fathemeh Mollaie Poli1*, Reza  Behjatmanesh Ardakani2  

1- Department of Chemistry, Payame Noor University of Sirjan, Kerman , Iran , 2- Department of Chemistry, Payame Noor University of Ardakan ,Yazd, 

Iran  , E-mail: 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 forth). Prediction of physicochemical properties of materials from their molecular structures has 

been one of the wishes of scientists and engineers for a long time. One of the useful methods applied for this purpose is that of 

quantitative structure- property relationship (QSPR)[1]. The main goal of QSPR studies is to find a relationship between the structure of a 
compound expressed in terms of numeric characteristics associated with its chemical structure (which are called molecular descriptors) 

and the properties of interest.In this work, a QSPR study is performed to develop an accurate model for the prediction of 

StandardEnthalpy of  Combustion of 27 Alkanes. For this purpose, The 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 packages were used for calculation of 54 

molecular descriptors. dipole moment, HOMO and LUMO energies, minimum and maximum partial charges, Polarizabilty, hardness, etc 
were calculated by the ab initio b3lyp/6-311G(d) using GUASSIAN 98 software[2].multivariate linear regression(MLR) is applied to 

establish quantitative linear relationship between StandardEnthalpy of Combustion and molecular descriptors. The generated equations 

were statistically validated using crossvalidation The stepwise regression and cross-validation were performed respectively using the 
software SPSS and MATLAB software. The result was the following three-variable equation: 

-++--=D max74.1633403.12539.2115.23941 MEPSsNATH o  (1) 

In Equation (1),NAT is Number of atoms, Ss is the Sum of kierïHall electrotopological states and -

maxMEP  is Maximimum Negative 

Molecular Electrostatic Potential. The good correlation coefficient of R2 (0.999) and cross-validation correlation coefficient R2cv (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 Poli1*, Reza  Behjatmanesh Ardakani2  

1- Department of Chemistry, Payame Noor University of Sirjan, Kerman , Iran , 2- Department of Chemistry, Payame Noor University of Ardakan ,Yazd, 

Iran  , E-mail: f.mollaie@yahoo.com 

 

In the present work, a quantitative structure-property relationship(QSPR) 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 statistically effective molecular 

descriptors on the Gibbs Free Energy of Formation. The experimental standard o

fGD values (in kJ mol-1) 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 of 90compounds and a 

test set of30 compounds for the 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 with semi-empirical pm3 method in 

HyperChem 7.0 software and Thereafter, by Dragon software, constitutional and topological descriptors were calculated using these 

optimized molecular structures. In addition quantum chemical descriptors were calculated by the ab initio b3lyp/6-311G(d) using 
GAUSSIAN 98 software. 45 descriptors 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 partial charges, 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 (r2), the correlation coefficients for regressions through the origin (predicted versus observed activities, or observed versus 

predicted activities, i.e., r0
2 or r'0

2 respectively), and the slope of the regression lines through the origin (k and k', respectively) were 
calculated [2] The partial Least Square and cross-validation were performed respectively using the software SPSS and MINITAB  

software.the statistical parameters are shown in Table 1. 
 TABLE 1. Statistical parameters 

k' k r'0
2
 r 

2
 r

2
 R

2
cv R

2
 

̷̺̀/̸  ͉̀̀/̷  ̸͈̀/ 0 ̷͈̀/ 0 ̸͈̀/̷  ͉̿̀̾/̷  ̹̀͊/̷  

The results show close agreement between Predicted values 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 Cis-dicholorodiisopropyl 

Platinum(II) with DNA Bases 
S. Salemi a, B. Adib a, R. Fazaeli*,b 

a Department of Chemistry, Islamic Azad University- North Tehran Branch, Tehran, Iranb Modeling and Optimization Research Center in Science and 

Engineering, Islamic Azad University-South Tehran Branch, Tehran, Iran.E-mail: 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 drug reaching its 
intracellular target DNA. The general accepted mechanism for the interaction of cisplatin analogs with the DNA passes through a 

dislocated equilibrium in the intracellular region, leading to the formation either of the positive charged mono-aqua or di-aqua products, 

which are the most likely labile complexes for donor group in the DNA interaction. Full unconstrained geometry optimization and 
frequency calculation for all distinct species involved the hydrolysis process of the cis-DDP have been carried out at the B3LYP level. 

The standard split valance basis set G-31G(d) was applied for C, N, O and H atoms and basis set of Hay and Wadt (LANL2DZ) was 

mailto:%20f.mollaie@yahoo.com
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employed for Pt and Cl. The effective core potentials of Hay and Wadt with double- valance basis sets  (LanL2DZ) were chosen to 

describe Pt and Cl. Polarization functions were also added for Cl(z =0.640) and Pt(z = 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 characterized. Single 

point energy calculations were done in water using the PCM model.  
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Preparation, characterization NanoVanadium phosphorus oxid(VPO)/SBA-15 By Intercalation-Exfoliation-Reduction VOPO4-

2H2O  in mixed alcohol (2-butanol-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 38156, Iran 

 

 (5- 35 wt% )Nano vanadium phosphorous oxide (NanoVPO) catalysts supported on SBA-15 were prepared by Intercalation-Exfoliation-

Reduction VOPO4-2H2O in mixed alcohol (2-Butanol-Ethanol). The unique properties of SBA-15, 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 ethanol alcohols is more 

suitable than a single butanol phase for the loading of VPO, and crystallized (VO)2P2O7was the species predominantly deposited on 

SBA-15 with high dispersion.The transformation of nano-sized VOHPO4·0.5H2O crystallites (240 nm × 35 nm) to (VO)2P2O7was 
examined after216 h,and only the XRD pattern attributed to the highly crystalline structure of VOHPO4·0.5H2O quickly collapsed to 

gradual crystallization to (VO)2P2O7, accompanied by the formation of sharply angular nano-sized crystallites (about25nm). No 
crystalline phases other such as ŬII-VOPO4and ŭ-VOPO4 than (VO)2P2O7were formed during this transformation. At the end we were 

investigated  molecular sieves (SBA-15) supported VPO catalyst (Nano VPO/SBA-15) for the oxidation of benzyl alcohols with 

tertbutylhydroperoxide (TBHP)as an oxidant in the liquid phase at 90 °C. finaly NanoVPO/SBA-15(wt%25)catalyst and the method are 
found to be suitable for the selective oxidation of benzyl alcohol to the corresponding aldehyde. The ( conversion%) and activity of 

NanoVPO/SBA-15(wt25% )smple for this reaction were calculated 78.2 and 4.71 g pro. g -1VPO. h-1  respectively . 
Refe ren ce 
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Calculation Theory and AIM analysis for the ylide isomers from the reaction between triphenylphosphine and dialkyl 

acetylenedicarboxylates in the presence of 6-Chloro-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[1-2]of the reaction between triphenylphosphine 1, dialkyl acetylendicarboxylates 2 and 6-Chloro-2-benzoxazolethiol 3 

(as a NH- heterocyclic compound)have been earlier reported [3] for generation of phosphorus ylides 4(a,c) involving the two geometrical 

isomer such as Z- and E- isomers.The reaction is shown in Figure 1.For assignment of the two Z- and E- isomers as a minor or major 
form in phosphorus ylides 4(a,c) containing a 6-Chloro-2-benzoxazolethiol, the Z- and E- isomers were optimized for all ylide structures 

at HF/6-31G(d,p) level of theory by Gaussian 03 package program [4]. The relative stabilization energies for both the geometrical 

isomers have been calculated at B3LYP/6-311++G(d,p) level. Atoms in molecules [5] (AIM) and the calculation of charge on the atoms 
by natural population analysis (NPA) at HF/6-31G(d,p) level. 
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Theoretical NMR study for the yliderotamers from the reaction between of the reaction between triphenylphosphine and 

dialkylacetylenedicarboxylates in the presence of 6-Chloro-2-benzoxazolethiol 
Paknahad*, S.M. HabibiKhorassani, M. Shahraki, O. Ashri, Y. Ghalandarzehi 

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

 

In the recent work, NMR study for the two rotamersof phosphorus ylides involving 6-Chloro-2-benzoxazolethiol. The Z and E isomers 

were optimized for all ylide structures at HF/6-31G(d,p)  level [1] of theory by Gaussian 03 package program [2].Assignment of the 
stability of the two Z- and E- isomers is possible in phosphorus ylides by experimental methods such as 1H and 13C NMR and IR 

spectroscopy [3], mass spectrometry and elemental analysis data.Jx-y, the values of proton and carbon coupling constants and also 

chemical shifts (ŭH
iso, ŭ

C
iso) have been calculated at mentioned level using SPINSPIN keyword. 

 .  Table 1. Selected 13C NMR chemical shift (d in ppm) and coupling constants (J in Hz) for some f   functional    groups 

in E-4a isomer as a minor form. 
groups d

C
/ppm JPC/Hz 

2s, 2OMe 53.0
a 
(46.1)

b 
, 53.6 (47.5)  

d, Cipso 124.9 (126.7) 92.0
a
 (94.2)

b
 

d, 
3
JPC, C

45
=O 169.6 (167.3) 13.9 (12.2) 

d, Cpara 130.0(133.1), 132.2(133.4), 132.6 (133.5)      
d, P-C=C

36
 170.4 (166.7)  

d, Cmeta 129.2 (127.3)  

d, Cortho 133.5 (136.6)  

a Experimental data in accord with the results reported in the literature.1 
b Theoretical data. 

As can be seen there is good agreement betweenboththe experimental and theoreticalchemical shifts (d) and coupling constants (Jx-y). 

Molecular structures of ylides4a involving four large atoms such as sulfur, phosphorus, nitrogen and chlorine are huge with the large 
numbers of other atoms, for this reason, employment of basis set higher than B3LYP/6-311++G(d,p) is impossible for performance of 

more accurate calculations. This limitation causes a small difference between both the experimental and theoretical coupling constants in 

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  Taghizadeh1, Nasser Modirshahla2, Saeid Mousapour2* 

polymer physical chemistry research laboratory , Faculty of Chemistry, University of Tabriz, Tabriz,  Iran. ,  Department of  Physical Chemistry, Faculty of 

Chemistry, Tabriz Branch, Islamic Azad University, Iran. 

 

Under ambient conditions, 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 mainly brought about 

by energetic 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 like Ultra-Violet(UV) rays( 290nml< )[1]. 

Degradation profiles provide essential information for predicting the behavior and lifetime of polymeric materials exposed to UV and 

high-energy irradiation, or to thermal and mechanical stresses[2]. Poly(acrylonitrile-butadiene-styrene) ABS copolymers consist of  an 

elastomeric component, polybutadiene (PB) dispersed in a copolymer of styrene (S) and acrylonitrile (AN) [3].  The aim of this 

experimental research is to understand and find a relationship between  photodegradation of ABS copolymer (72%SAN, 28%PB, 
wM

=175,000g/mol, sample A) and UV stabilizers with trade name such as: Irganox1076 (sterically hindered phenolic antioxidant, sample 

B), Tinuvin622 (Oligomeric Hindered Amine Light stabilizer (HALS), sample C) and chimassorb944 (HALS, sample D). The ABS 

copolymer (supplied by TPCO) sample (A) with addition of different composition of stabilizers (B,C and D) were prepared in order to 
determine the efficiency of the stabilizer and to compare with pure ABS, under exposure to UV light (90W) with 50cm distance from 
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samples in QUV box(
3110 100 70cm³ ³ )on rectangular glass plaques(

27 15cm³ ). A thin films of Pure ABS sample (~100

mm thick) and ABS addition with three stabilizers (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 times of UV irradiation 
for spectroscopic analysis. The extent of the photodegradation on these small rectangular samples was studied by FT-IR spectroscopy. 

The results  suggested that a better performance was achieved for stabilized ABS samples with Irganox1076, Tinuvin622 and  

chimassorb944, which is 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 chimassorb944 and 

Tiuvin622 are more effective respectively then. 
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Scope of the study:ὒὥ Ὓὶὓὲέ (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 been usedὒὥέ,ὓὲὅέ.Ὓὶὅέ [1][2]. 
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Then, the samples are calcinated at 1400ęC and after that they are sintered at 1500ęC on the YSZ electrolyte. Microstructures and 

electrical properties of ╛╪●╢►●╜▪╞ (LSM, x =0.1,0.15,0.2) have been investigated using X-ray diffraction (XRD), scanning electron 

microscopy (SEM). With XRD, size of the grain, structure type, unit cell length and samples of ╛╪Ȣ╢►Ȣ╜▪╞, ╛╪Ȣ ╢►Ȣ ╜▪╞ 

and ╛╪Ȣ╢►Ȣ╜▪╞ are calculated. Then with comparing them to the other report 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]. 

miller index 

ὬȟὯȟὰ 

diffraction angular 

— ὙὥὨ 
widen 

ὄὙὥὨ 

size of the 

grain 

Ὠὲά 

unit cell 

length(A
0
) 

structure type Sample 

(0,2,0) 16.23 ρȢχ ρπ 85.9 
a=5.52 b=5.51 

c=7.75 ɓ=90.5
0 Monoclinic ὒὥȢὛὶȢὓὲέ 

(1,2,1) 16.5 ρȢχτρπ 83.25 a=5.67 b=6.51 Rhombohedral ὒὥȢ ὛὶȢ ὓὲέ 

(1,1,0) 16.2 ρȢσωρπ 91.03 
a=5.54 
c=13.52 

Rhombohedral ὒὥȢὛὶȢ ὓὲέ 
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Synthetic and surface diffusion controlled models of solid oxide fuel cell cathode 
Naemi Ali Akbar  
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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 mass equilibrium in occupied 

places of ὒὥ Ὓὶὓὲέcatalyst we have [1][2]. 

‍ Ὧ ρ — — ὖ Ὧ— Ὧ— Ὧ—                                                            (eq.1) 

‍ Ὧ ρ — — Ὧ— Ὧ— Ὧ—      (eq.2) 

Where ɗ1 and ɗ2 are fraction of occupied places ofὕ  and ὕ - respectively.ὖ is oxygen partial pressure and ‍ is active place constant. 

A- Synthetic model: current in this model is [3] 

Ὅ ὊὃὯ— Ὧ— Ὧ— Ὧ ρ — —       (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]  

Ὅ ὊὃὯ— Ὧ— ‗— ρ — —
Ў

      (eq.4) 

Where ЎὉ is open circuit voltage, – is voltage loss, „ and ‗ are constant and  Ὧ ὯὩ  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 eq.3 of model-A and eq.1, eq.2 and 

eq.4 of model-B 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 :Ὧ πȢρ
ȢȢ

ȟὯ τπȢπ
Ȣ
ȟὯȟ Ὧȟ χȢφ ρπ

Ȣ
ȟὯȟ Ὧȟ σȢψ ρπ

Ȣ
ȟ‍ ρȢφ ρπ 

model B 

Ὧ ςȢπ
ȢȢ

ȟὯ ςππ
Ȣ
ȟὯȟ Ὧȟ ρȢχ ρπ

Ȣ
ȟὯȟ Ὧȟ ψ ρπ

Ȣ
ȟ   ‗ υȢυ ρπ: 

 We see that the diagram of both models are identical and the electric current for oxygen partial pressure of 0.154 and 0.18 are zero for 
model A and B respectively, which shows the equilibrium of gas oxygen and lattice oxygen. This values are the same with Huange's 

paper [5]. 
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Semiempirical & DFT study of the electronic structures and  energetics of curcumin 
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Curcumin is the mainly yellow phenolic material of tumeric and widely used as feed coloring additive. Numerous experimental studies 

have demonstrated that curcumin has various biological activities, including antioxidant activity, cancer prevention activity, 

antigiogenesis activity, AD disease prevention activity [1 - 3]. 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 the geometrical parameters, partial 

charges, bonding characteristic and  molecular orbitals in the equilibrated structures. Density functional theory computations were done at 

the B3LYP level of theory, with the 6-311G(2p,2d) basis set and the semiempirical calculations have used PM3 Hamiltonian. All of 
calculations have been carried out using GAMESS-US package. 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 semiempirical calculations, 
respectively. 

Table 1.the computed energetics, and HOMO-LUMO 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 

trans_enol  -167.4272 

trans_diketo  -167.4386 

cis_diketo  -167.4407 

The results show that the cis isomer of the enolic form (Fig. 1)  lies 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. 
Figure1.chemical structure of cis isomer of the enolic form of curcumin 
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Liquid -Liqu id equilibrium in mixture of  Methanol + n -hexane and Ionic liquid N-R-4-(N,N-dimethylamino) pyridinium Bromide 

(R=C4H9, C5H11, C6H13) at 298.15 K 
Jaber Jahanbin Sardroodia, Massoumeh Ighaei* a 

Molecular Simulations Lab., Azarbaijan University of Tarbiat Moallem, Tabriz, Iran.(E-mail: eighaie@yahoo.com) 

 

Ionic liquids are electrolytes with low melting temperatures. They have interesting physical and chemical properties which are giving 

them increasing attention in research and industry. In the recent years several works have been published about Ionic liquids and their 

application to liquid extractions. However, just a few of them report liquidïliquid equilibrium (LLE) data for ternary systems. Therefore 
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Liquid-Liquid equilibrium in mixture of Methanol + n-hexane and Ionic liquids, N-butyl-4-(N,N-dimethylamino) pyridinium Bromide 

(C4Br),  N-pentyl-4-(N,N-dimethylamino) pyridinium Bromide (C5Br) or N-hexyl-4-(N,N-dimethylamino) pyridinium Bromide (C6Br) 
at 298.15 K investigated and the experimental data correlated by e-NRTL 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 

circulated using a thermostat. For determination of the tie line, feed samples (about 20Cm
3

) were prepared by mixing appropriate 
amounts of n-hexane, methanol and Ionic 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 content of Ionic liquid was determined by weighting. The 
concentration of n-hexane in both phases was determined by refractive index measurement. The compositions of the experimental tie-lines for 

ternary systems at 298.15 K are obtained and the electrolyte non-random two-liquid equation (e-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 represented by the root mean square deviation (rmsd) 

values. The rmsd values from table 1 provide a measure of the accuracy of the correlation. As can be inferred from the rmsd values, good correlation of the 

experimental values with the NRTL model was obtained. 
Table1. The rmsd values for ternary mixture

 

system rmsd 

C4Br + Methanol + n-hexane 1.3620 

C5Br + Methanol + n-hexane 0.3625 

C6Br + Methanol + n-hexane 0.1001 

For C4Br + n-hexane+ Methanol or C5Br + n-hexane+ Methanol and C6Br + n-hexane+ Methanol systems tie line data have been 

determined at 298.15 K. It was found that tie line data for these systems can be satisfactory described by electrolyte NRTL equation 
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Investigation of thermodynamic properties and basis set superposition error (BSSE) of Schiff base complexes with Ni2+ ,Pt 2+, Pd2+ 
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Schiff base complexes of acacen (acetylacetonat ethylendiamine) with Ni2+,   Pt 2+, Pd2+ transition metals by B3LYP method and 6-311g 

basis set in gas phase were carried out. acacen is a schiff base ligand that form four coordinated chelate and created a square planar 

structure with transition metals. In regards to chelate effect this ligand can create form stable complexes. Since acacen ligand is a four 

coordinated ligand, its z-matrix was defined in basis of square planar structure and related calculations of optimizations were carried out 

by Gaussian 98 software and after calculation of necessary parameters, basis set superposition error (BSSE) calculated for these 
complexes. Effects of metals changing on the electronic 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 comparison of structural 

parameters like bond lengths and bond angles show structure of complexes is square planar. Characteristic signals in chelated ligand 
show four coordinated ligand. calculation of interaction, basis set superposition error show the ability of evaluated metals in formation of 

quare planar complexes is consecutively Pd2+>Pt2+>Ni2+. 
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Electron donorïacceptor (EDA) or charge transfer complexes (CT) are recently gaining importance as potential high efficiency non-

linear optical materials, organic superconductors as well as photocatalysts [1,2]. EDA interaction is also important in the field of drugï
receptor binding mechanism, in solar energy storage and in surface chemistry as well as in many biological fields [3,4]. On the other 

hand, the charge transfer reactions of certain ð-acceptors have been successfully utilized in pharmaceutical analysis. For these wide 

applications extensive studies on CT complexes of ð-acceptors 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 moment and electrical 

conductivity measurements. It is well known that when the colorless solutions of different donors are mixed with the yellow solution of 

2,3-dichloro-5,6-dicyano-1,4-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 the complexation 

tetrabutylamoniombromide with DDQ in chloroform solutions. In this work, charge transfer complexes formed between 

Tetrabutylammonium bromide as donor and 2,3-dicholoro-5,6-dicyano-1,4-benzoquinon(DDQ) as acceptor have been studied 
spectrophotometrically. Bensis Hildebrand and the conventional spectrophotometric molar ratio method were applied to determination of 

association constant (K), molar extinction coefficient (Ů), dipole  moment(Õ) and stoichiometric ratio ,respectively. The final products of 

the reaction have been isolated and characterized using FT-IR ,1H NMR spectroscopy. The effect of thermodynamic parameter (ȹG* and 
ȹH) on the stability  of the complexes are discussed  and transition  energy (E) of the CT complexes are   reported. 
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aDepartment of Chemistry, Faculty of Science, Shahid Chamran University, Ahvaz, IranE-mail:zb_nojini@scu.ac.ir 

 
AlN can only form wurtzite or zincblende structures with high coordination. The band gap of hexagon AlN is large, which makes AlN 
advantageous in future electronics and optoelectronics. It is expected that AlN nanotubes are good field emitters [1]. CNG is made by 

compressing natural gas which is mainly composed of methane [CH4], so researches are interested in the adsorption of methane [2]. The 

adsorption of methane on AlNNT was studied using DFT employing MPW1PW91/6-31G and PBEPBE/6-31G.  The (4, 4) AlNNT with 
40 Si atoms and 40 C atoms was selected. The binding energy, Ebin, was calculated by equation (1): 

Ebin=Etube+CH4-(Etube+ECH4)     (1) 

where Etube, Etube+CH4 and ECH4are the total energies of a pristine nanotube, nanotube with CH4 and a single methane molecule, 
respectively.  Several adsorption sites of AlNNT, T1 (top if the Al atom), T2 (top of the N atom), T3 (top of the Al-N bond), and H (top of 

the center of hexagon) were considered. The equilibrium distances and binding energies for these sites are listed in Table1. We found that 
the CH4 is preferentially adsorbed on T1 site. Eb<0 corresponds to the exothermic physical adsorption. 

Table1: Equilibrium AlN-CH4 distance (re) and binding energies. 

Tube sites 
re(Å) Ebin (kjmol

-1
) 

MPW1PW91 PBEPBE MPW1PW91 PBEPBE 

T1 3.2 3.2 -5.2145 -10.1373 

T2 3.6 3.4 -0.3043 -3.3288 

T3 3.8 3.6 -5.2147 -10.1371 

H 4 3.4 -3.8833 -6.6114 

All binding energies are negative. Results show that T1 site is favorable than the others.  
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Boron nitride is a chemical compound with chemical formula BN, consisting of equal numbers of boron and nitrogen atoms. BN is 

isoelectronic to a similarly structured carbon lattice and thus exists in various crystalline forms. The hexagonal form corresponding to 
graphite is the most stable and softest among BN polymorphs, and is therefore used as a lubricant and an additive to cosmetic products. 

The cubic (sphalerite structure) variety analogous to diamond is called c-BN. Its hardness is inferior only to diamond, but its thermal and 

chemical stability is superior. The rare wurtzite BN modification is similar to lonsdaleite and may even be harder than the cubic form. 
Boron nitride is not found in nature and is therefore produced synthetically from boric acid or boron trioxide. Potential applications 

include various mechanically-reinforced materials such as polymer composites, ceramic composites, and metal composites, and key parts 

of nanomechanical systems. N2O is a greenhouse gas with tremendous global warming potential (GWP). When compared to carbon 
dioxide (CO2), N2O has 310 times the ability to trap heat in the atmosphere.[73] N2O is produced naturally in the soil during the microbial 

processes of nitrification and denitrification.In this work, was calculated geometry optimization and vibrational frequency of BNNTs 

were carried out at DFT and 3-21g,3-21g*,3-21g** and 6-31g basis sets  using nanotube modeler, gauss view and Gaussian03W suites of 
programs. So effect adsorption N2O on surface nanotube in  different distances. In order to obtain result the most stable adsorption state is 

Top state and 3-21g* basis set. Whether boron-nitride nanotube (BNNTs) can be used as a proper catalytic surface outside for N2O 
adsorption .This might have potential for greenhouse gas detection and bioremediation. 
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Synthesis of Fe3O4 magnetic nanoparticles for removal of fluorescein dye from aqueous solution 
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Dyes are widely used in various fields and their discharge into water causes environmental pollution. Among the various processes for 

treatment of this type of pollution, adsorption can be the most efficient process due to its low-cost. Recently, much attention has been 
paid to cheaper adsorbent, such as magnetic nanoparticles (NPs) adsorbents [1]. At present, many methods have been used for the 

production of Fe3O4 NPs [2]. Co-precipitation is a facile method for synthesizes NPs. The purpose of this study is synthesized of Fe3O4 

NPs for the removal of flourscein dye from solution. For synthesize Fe3O4 nanoparticles, FeCl3, FeCl2, HCl, NaOH and nitrogen gas were 
used. Adsorption experiments were carried out by adding the dry weight of Fe3O4 NPs by keeping the dye concentration constant, the 

equilibrium concentrations of dye were measured with a UV-VIS spectrophotometer.  Characterization of synthesized Fe3O4 NPs was 

done using XRD pattern and SEM image. The results show that the size of synthesized Fe3O4 NPs are about 40nm The effect of pH on 
the adsorption of dye was studied at pH range of 2-9 and 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 removal of dye in 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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 Fig. 1. Effect of the pH on removal of the 

fluorecein dye 
Fig. 2. Effect of Fe3O4 NPs amount on removalof the      

fluorecein dye 
 

The utilization of the Fe3O4 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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Ni-P alloys, as corrosion protective coatings, constitute one of the earliest industrial applications of amorphous metals [1,2]. These alloys 

are widely used for corrosion protection in many corrosive environments such as the oil and gas industries, mining and chemical 

manufacture [2].  Electroless Ni-P alloys were deposited onto steel substrate from a bath using sodium hypophosphite as reductive agent. 
The effects of reductive agent concentration on the corrosion resistance, morphology and topography of the alloys were analyzed. The 

variation of the reductive agent concentration leads to the change of corrosion resistance of the alloys due to the composition and the 

structure change, the alloysobtained with the 42.8 g/l sodium hypophosphite show better corrosion resistance than those with the 37.2 g/l 
sodium hypophosphite.  Electrochemical potentiodynamic polarization experiment was applied in 1N HCl solution. All electrochemical 

experiments were carried out using an Autolabe PGSTAT 302N controlled by GPES software. Impedance data were analyzed using FRA 

software. The topography of the deposits was analyzed by employing atomic force microscope (AFM). The morphology of the deposits 
was analyzed by employing scanning electron microscope (SEM).   The LSV and OCP measurements indicate that the increase sodium 

hypophosphite in bath plated have effect on the corrosion resistance and corrosion potential of Ni-P alloys in HCl solution. The 

electrochemical corrosion parameters obtained from the Tafel polarization curves show that the corrosion potential shifts positively, 
while the corrosion current of alloys decrease in 1N HCl with the ratio of NaH2PO2 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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C-steel is the most widely used as constructional material in many industries due to its excellent mechanical and low cost. However, its 

tendency to corrode makes it unsuitable for exposure to acids. The use of inhibitors is one of the most practical methods for protection 

against corrosion in acidicmedia [1]. 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 density functional theory. The aim of this paper is 

to investigation the relathionship between quantum chemical calculations and experimental inhibition efficiencies of the inhibitors by 

determining the quantum chemical parameters such as the energies of highest occupied molecular orbital energy (EHOMO), lowest 

unoccupied molecular orbital energy (ELUMO), dipole moments , charges on the C, O, N, S atoms, polarizabilities ‌, the global hardness 

(–), electrophilicity‫  , the chemical potential ‘, and zero-point energies (ZPE). The correlations between the inhibition efficiency 
and the parameters that are mentioned above for studied molecules have been discussed by using the density functional theory (DFT). All 
the computations were done at B3LYP/6-311++G** level of theory by using the GAUSSIAN 98 suite of programs gaseous phase 

environment[3-6].we reached the conclusion that both experimental and theoretical calculations are excellent agreement. 
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Quantum chemical studies on imidazole derivatives as corrosioninhibitors  
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The development of corrosion inhibitors based on organic compoundscontaining nitrogen, sulphur and oxygen atoms are of growing 

interest in the field of corrosion and industrial chemistries as corrosion poses a serious problem to the iron industry [1,2].However, the 

efficiency of the organic inhibitors depends on the natureand the state of the metallic surfaces, chemical composition, and structure of the 
inhibitor. Quantum chemical methods have already proven to be very useful in determining the molecular structure as well as elucidating 

the electronic structure and reactivity [3]. 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 inhibitor with the help of computational chemistry is to search 
for compounds with desired properties using chemical intuition and experience into a mathematically quantified and computerized form. 

Once a correlation between the structure and activity or property is found, any number of compounds, including those not yet 

synthesized, can be readily screened employing computational methodology [4] and a set of mathematical equations which are capable of 
representing accurately the chemical phenomenon under study [5,6].The purpose of this work is investigate the relationship between 

molecular structure and inhibition efficiency. We attempt to find good theoretical parameters to characterize the inhibition efficiency of 

the studied imidazole derivativesby using different methods. The experimental data and the calculated quantum chemical indices related 

to imidazole derivatives were adopted from Ref. [7]. There are many parameters, which are used as reactivity descriptors in chemical 

reactions.n the present work, reactivity descriptors such as the energies of highest occupied molecular orbital energy (EHOMO), lowest 

unoccupied molecular orbital energy (ELUMO), dipole moments, polarizabilities ‌, the global hardness (–), electrophilicity‫  , the 

chemical potential ‘, and zero-point energies (ZPE), are used to predict chemical reactivity of imidazole derivatives with their 
corrosion inhibition efficiencies.Full geometry optimizations for the whole structures here been performed at the B3LYP/6-311++G** 

and HF/6-311++G** levels of theory, while is implemented in the GAUSSIAN 98 package of programs. parameters were calculated in 

the gas phase[8-1 ]̷. Comparision of the %IE of the compunds studied indicates that their inhibition effect are closely related to the 

parameters that are mentioned above. 
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Surfactantïenhanced remediation (SER) 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 attractive and repulsive 

headïhead interaction from measurements of the micelleïwater partition coefficient (KC) and molar solubilization ratio (MSR), using 
lattice Monte Carlo method. The simulation model were employed here a three-dimensional 60×60 ×60 cubic lattice with a coordination 

number of Z=6, i.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 contaminant bead, C, of a 
contaminant molecule, Ck, k>1, or by one of the beads of a surfactant molecules.To reduce confusion, the nomenclature for each different 

surfactant molecule is unique. A first surfactant is indicated by HiTj, with i (i>1) head beads and j (j>1) tail beads. A second surfactant is 

indicated by AiBj. 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 solubilization for contaminants follows the order 

of C4> C3> C2. In binary combinations of H4T4ïA4B4 surfactants with attractive headïhead interaction, solubilization capacity of H4T4 

pure was more enhanced when mixed with A4B4 for all contaminants.The solubilization capacity increased with the increase in 

hydrophobic character of contaminants. The 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 MSR and KC values for contaminants follow 

the order of C4> C3> C2. Both binary surfactant mixtures showed higher solubilization capacity for contaminants than their respective 
individual surfactants except for C3 in antagonistic system wherein the values were lower than single surfactant. The mixed micellization 

parameters namely interaction parameter, ɓ, and activity coefficients, fi, were evaluated using Rubingh approach. Synergistic mixed 

surfactant systems promise to improve the performance of surfactant enhanced remediation of soils and groundwater by decreasing the 
applied surfactant level and thus remediation cost. 
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TCVD is preferred due to its simplicity and low cost production of nanomaterials for future industrial applications [1]. In general the 

synthesis of aligned CNTs via TCVD is based on the decomposition of hydrocarbon gas molecules (CH4, C2H2, CF4, é), at relatively 

low temperatures (500-1000 °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 nanostructures such as MWCNTs, 
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nanofibers, nano crystalline diamond on the stainless steel, brass, Cu and Al as substrates by TCVD method. Stainless steel, brass, Cu 

and Al plates were prepared into 20 × 25 mm2 rectangular pieces and used as substrates for growing CNTs.  All of prepared substrates 
were cleaned under ultrasonic irradiation in three-consecutive 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 the prepared stainless steel, brass, Cu and Al as 

substrates. All deposition was performed by a DC magnetron sputtering system under 4 × 10-2 Torr pressure at room temperature for 15 
second. After Cu deposition, the samples were placed on a ceramic boat and loaded into a quartz 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 flow of Argon gas (80 

sccm) for 10 min, then from 150 °C to 350 °C with mixed flow Argon gas (80 sccm) 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 (80 sccm) and H2 (20 

sccm) for 30 min. After stabilizing the temperature at 550 °C, C2H2 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 temperature.  The morphology and structure 
of the as-prepared samples were examined by SEM (Philips XL30).Fig. 1The AFM images show 3D projection of different substrates 

surfaces after sputtered nano thin layer of Cu on stainless steel (Fig. 1a) with  8.97Å roughness, brass alloy (Fig. 1b) with 35.14Å 

roughness, Cu (Fig. 1c) with 10.39Å roughness andAl (Fig. 1d) with 18.83Å 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, brass, Cu and Al substrates. Fig. 2 (a) shows some nanostructures such as MWCNTs, 

SWCNTs, bundle, nano wall and amorphous carbon that formed on stainless steel as substrate. The diameters of MWCNTs are about 24 nm and SWCNTs are about10 nm. Fig. 2 (b) 

reveals that different kind of CNTs such as MWCNTs (30-50 nm), nano crystalline diamond (10-30 nm), amorphous carbon, roped (70-80 nm) structures with different sizes have 

grown on brass substrate. Fig. 2 (c) shows some nanostructures such as nano wall, MWCNTs, bundle, nano sheet 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. 

 

 
Fig. 2. SEM images of grew carbon nanostructures: (a) on the stainless steel/Cu, (b) on the brass/Cu, (c)on 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 substrate and catalyst (Cu). Ward et al. Indicated that the ideal 

substrate for SWNT growth is a spun-on alumina film, while, single crystal substrates promoted the growth of mixed 

SWNTs and MWNTs [19]. On the other hand, some previous reports have been shown that etching time and species have 

important roles in some growth characteristics of CNTs such as density (yield) and diameters [20, 21].  Carbon 

nanostructures were synthesized from acetylene and hydrogen directly on the prepared stainless steel, brass, Cu and Al 

substrates by TCVD method. It was found that pretreatment of the substrate surface is very important for successful 

nanostructures synthesis. We observed different kind of morphologies and nanostructures, with different yield and length 

of CNTs using SEM. SEM observations conformed that there are a very kind of nanostructures on to these substrates but 

not the same. In addition MWCNTs yields and lengths respect to four these substrates. It seems that the stainless steel, 

brass and Cu substrates are better than the Al substrate for growing the nanostructures. Never the less, we suggest that 

Si/SiO2 can be replaced with stainless steel and brass as substrate in practical applications. 
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Three precyclic addition reactions i.e., the Diels-Alder reaction [1] including its 1,3-dipolar extensions [2], the cheletropic reaction [3] 
and the ene reaction [4] are well recognized and broadly used in their forward and reverse sense. A fourth reaction which can be 

considered to complete these kinds of reactions are the addition of a cheletropic reagent X to an ene (Scheme 1). Thermal decarboxilation 

of b-Ketoaldehydes [5] and, b,g-unsaturated aldehydes [6] fall in this category. An example of the retro cheletropic reactions is the 
pyrolysis of 2,2-dimethyl but-3-enal (DMB) as described as Reaction 1.The experimental data show that the thermal decarboxylation of 

DMB and 1-d1-DMB are intermolecular, non-radical scavengable processes of highly reproducable rates. The molecular mechanisms 

involve the transfer of the aldehyde hydrogen and deutrium to ɔ-position.A complementary study with the aim of elucidation the 
molecular mechanism associated with these retro-cheletropic ene reactions is of importance in order to have a precise idea of the 

reactions pathways. The calculated kinetic parameters were obtained in characterizing the potential energy surfaces (PESs) to elucidate 

the nature of molecular mechanisms and investigation of kinetic isotope effects of the studied reactions. All calculations were performed 
using the Gaussian 03 computational package[7] with the ab initio and DFT methods.Optimized geometries of the stationary points on 

the PESs were obtained using the HF, MP2 and DFT calculations at the 6-31G(d) level. Vibrational frequencies for the points along the 

reactions paths were determined to provide an estimation of the zero point vibrational energies (ZPVEs). Activation parameters were also 

determined in the temperature ranges of pyrolysis reactions.The natural bond orbital(NBO) analysis of Reed and co-workers was used to 

determine the charge changes through the pyrolysis processes.Similar to our previous studies on the retro-ene reactions [8-11], 

theoretical studies of these kinds of the retro-cheletropic ene-reactions show that the thermal decomposition occurs through a cyclic 

process. A five- membered ring with the R1-C2 bond formation and C4-C5 bond cleavage describes the TS for both reactions.Geometric 

parameters for the reactant and the TS were obtained. From these data one can  

 

 

 

 

 

 

 
                                                                              

                                Fig.1. Reaction Path in IRC Calculations 

understand that during the retro-cheletropic ene processes, when the reactants are transformed to the TSs, the R1-C5, C2-C3 and C4-C5 
bond lengths increase, whereas the R1-C2, C5-O6 and C3-C4 bond lengths decrease.  The B3LYP results for the reactions path is shown 

in Figure1. Charge distribution at the TS shows that a small positive charge developed on R1 atom, while the C2 atom in the TS support 

the electronic excess. The negative characters of C2 atom allow them to attract the positive characters in the TS. Thus the C2 atom 
increase their negative character, which support the postulated cyclic transition state. There is one imaginary vibrational frequency in the 

TS for the studied reaction.The nearly high imaginary frequency at the three levels of the theory show that this 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 shown in Table 1. These 
results are compared with the experimental values.The magnitude of the calculated kinetic isotope 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 other well-established precyclic reactions, 

which confirm the concertedness of the retro- cheletropic ene reaction.Finally the calculated negative value of the activation entropy 
indicates that the reaction involve cyclic TS. 

 Table1. Calculated and experimental kinetic and activation parameters  
Parameter RHF MP2 B3LYP   Experimental 

Ea (kcal mol-1) 58.05 37.61 35.99   41.25/44.2 

Log A 13.4 13.09 13.10   12.38/132.40 

ȹHÍ(kcal mol-1) 56.94 36.49 34.89   ------/43.1 

ȹGÍ(kcal mol-1) 57.38 37.74 36.07   ------/------ 

ȹSÍ(cal mol-1 K-1) -0.79 -2.21 -2.13   ------/2.0 
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In this study, effect of two ionic liquids of 1-allyl 3-methylimidazolium [amim]Cl, (allyl) and 3-methyl-3-octhylimidozolium 
chlorides,[omim]Cl, (octhyl) in various concentrations on the adenosine deaminase enzyme (ADA) was investigated by molecular 

dynamics simulations. At first step, the structures of ionic liquids were drawn using (Hyperchem 7 software) and optimized with the 

semi-empirical AM1 method. Then 5, 10, 15 and 20% concentrations of the ionic liquids were prepared and inserted into a box of 7 × 7 × 
7 nm3. Protein and water molecules were randomly added into the 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), Radius gyration (Rg) , 

Radial Distribution Function (RDF), Root Mean Square Deviation (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 surface area is increased 

by increasing concentration. The same trend 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 of ionic liquids. In RDF 
diagrams, we have increasing trend for solvent-ligand and decreasing trend for ligand -ligand and ligand ïprotein by increasing 

concentration. Totally in these diagrams, RDF value for octhyl is more than allyl, which represent more interaction of octhyl than allyl. 

Reaching the system to 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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Organotin(IV) compounds have long been characterized to exhibit relatively high antitumour activity. The structures adopted by di- and 
trialkyltin(IV) ions in aqueous solutions appear to have linear C-Sn-C 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 recent papers. 1-3 These ions have rather 

unusual effects on the structure in water as solvent. There should be particularly pronounced ordering of water molecules in the equatorial 
plane of the dialkyltin(IV) ions because of the strong electrostatic field near the tin atom. In addition, the hydrophobic nature of the alkyl 

groups will tend to force more hydrogen bonding in the solvent around the axial positions. All measurements were carried out at 25 ̄ C. 

The ionic strength was maintained to 0.1 mol dm-3 with sodium perchlorate.The pH-meter was calibrated for the relevant H+ 
concentration with a solution of 0.01 mol dm-3 perchloric acid containing 0.09 mol dm-3 sodium perchlorate (for adjusting the ionic 

strength to 0.1 mol dm-3).  

For this standard solution, we set ïlog[H+] = 2.00. Junction potential corrections calculated from eq 1 
-log[H+]real = -log[H+]measured + a + b[H+]measured 

a and b were determined by measuring of hydrogen ion concentration for two different solution of HClO4 with sufficient NaClO4 to 

adjust the ionic media. In all cases, 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 potentiometric methods 

different models including 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 were MH2L2, MHL2, and ML2, (the charges were 
omitted for simplicity). A value for the MH2L 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 goodness of the fit. The 

models finally chosen, formed by MHL and ML for the ligands, besides the hydrolysis products of Me2Sn(IV)2+ resulted in a satisfactory 
of numerical and graphical fitting. 
Refe ren ce 

[ 1 ]  F.  Ghar ib,  E .  Farzad,  M.  M.  Amin i ,  Can.  J .  Chem.  849 (2 006)  15 34. 

[2] F. Gharib, F. Jaberi, M. Zandevakili, Appl. Organomet. Chem. 22 (2008) 215. 

 

 

 

 

 

 

mailto:maryampooyafar@yahoo.com
mailto:ajloo@du.ac.ir
mailto:argavan_m_1385@yahoo.com


 Chemistry, our life, our future                                                            931 
 

 

Standard Partial Molar Volumes of N,Nǋ-1,2-Ethyl -bis(salicyladimine) Schiff Base (Salen) in  ionic liquid  (1-hexyl-3-methyl-

imidazolium chloride) [HMIm]Cl + DMF Solutions at T = (283.15 to 313.15) K 
Maryam Khoshalhan1*, Hemayat Shekaari2, Abolfazl Bezaatpour1 

1Department of Chemistry,University of Mohaghegh Ardabili, Ardabil, Iran ,2 Department 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 ionic liquid 1-hexyl-3-methyl-imidazolium chloride in 

N,N-dimethylformamide (DMF) have been measured. Using these data, the apparent molar volumes, 
Vf, standard partial molar volumes, 

0Vf , and partial molar expansivities,
0Ef , have been calculated. The obtained volumetric quantities have been used to interpret of solute-

solvent and solute-solute interactions occurring in these types of mixtures. Density data were continuously measured using a vibrating 

tube densimeter apparatus (Anton Paar, DMA 4500M)[1]. The values of 
0Vf  have been calculated by weighted least-squares regression 

analysis.The temperature dependence of 
0Vf can be expressed as[2]

0 2V A BT CTf = + +
(1) where A, B, and C are empirical parameters 

and T is the absolute temperature. The partial molar expansivity 
0Ef  was calculated by eq 2 with respect to temperature:

0 0( / ) 2PE V T B CTf f= µ µ = +
(2)The values of 

0Ef  are also employed in interpreting of the structure-making or -breaking 

properties of various solutes(3).
0Ef  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 of N, N'̠ïbis(2-

pyridylmethylidene)- 1,2- diimino ethane(BPIE) Schiff base in DMF solutions  
Maryam Khoshalhan1*, Hemayat Shekaari2, Abolfazl Bezaatpour1 

1Department of Chemistry,University of Mohaghegh Ardabili, Ardabil, Iran , 2 Department Physical Chemistry,University of Tabriz, Tabriz Iran , 
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In recent years, Schiff bases, as important class of ligands in coordination chemistry have been studied in the presence of ionic liquids. 
Therefore, in this study, conductometry as an electrochemical technique, which provides us with most precise data valuable information 

concerning ion association and ion solvation interactions in solution was used for the study of effect of a Schiff base on the ionic liquid 

solutions. Conductivity measurements yield both the ions association constant, Ka , and Limiting molar conductivities, 0L , as well as 

information about the relative solvating ability of solvents for the various ions[1]. The ionic liquid, 1- hexyl -3 methylimidazolium 
bromide [HMIm]Br was synthesized and purified by using the procedure described in the literature [2,3]. Conductance measurements 

were carried out on a digital conductivity meter (Metrohm model 712) and a dipping-type conductivity cell with a cell constant of 

0.824cmī1 [4] .The calculated molar conductivities, L, using the measured specific conductivities in the non-aqueous solutions of the 

ionic liquid at different concentration of a Schiff base N,Nï̠bis(2-pyridylmethylidene)-1,2-diimino ethane (BPIE). Analysis of 

conductivity data in the framework of the low-concentration chemical model (lcCM) were made using the following set of equations ( 5): 

3/2

0 1 2[ ( ) ln( ) ( ) ]S c Ec c J c J ca a a a a aL= L - + + +
(1)                                          

2 2

1
aK

c

a

a g°

-
=

                    (2)                            

The calculated parameters are a
K

, 0L  which summarized in Table 1. 

Table 1. The associationsaK
, limiting molar conductivities 0L of [HMIm]Br  

in the presence of BPIE Schiff base in DMF solutions at 298.15 K. 
m(mol.Kg-1)  

(dm3.mol-1) aK
 (S.cm2.mol-1) 0L  

0.0000 

0.0477 

0.0707 

0.1183 

     86.22 

     87.01 

     88.84 

     94.73 

    10.86 

    9.96 

    9.81 

    9.43 

The results show that the molar conductivityL, decreases with increasing BPIE concentration. An increase in the BPIE concentration 
causes the formation of ion-pairs 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
*
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The aims of the present study are: 1- preparation of a new reinforced epoxy composite based on glycerol diglycidyl ether which did not 

report in the literature, 2- Kinetically 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), and 3,3-dimethylglutaric anhydride (DGA) were carefully 

and homogeneously mixed, at a stoichiometric ratio, then nanoalumina (10 phr) is added to the epoxy matrix. In the last stage, the 

initiator was added at  ὢ πȢπρψψ . Dynamic DSC scans were conducted in the temperature rang of 25-280 0C at five different 

heating rates of 2.5, 5, 7.5, 10 and 15(ᴈ
άὭὲ).  Experimental data was analyzed using DSC [1,2] by the homogeneous reaction method 

in which Ὁ was considered as a 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 concluded that Ὁ is constant during the course of 

reaction since the fitting is reliable. For dynamic conditions, Ὁwas calculated using an advanced isoconversional method [3]. Figure 2 

shows that the activation energy increased at Ŭ < 0.2, it is approximately constant in the range of 0.2 < Ŭ < 0.5, and finally reduced. 

 
In conclusion, the experimental data are in good agreement with those calculated by the autocatalytic model, and the results showed that 

the activation energy decreases by increasing of conversion. 
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Corrosion protection properties of phenyltrimethoxysilane based sol-gel nanocomposite coating on copper 

Ebrahimi -E. Golmoghani ˨D. Seifzadeh, 
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Copper is popular metal material for 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 and harmful 

complexes. Several methods have been employed to corrosion protection of copper. In the present work silica-based nanocomposite 
coating has been developed by solïgel method for corrosion protection of copper. The solïgel coatings have been synthesized from 

phenyltrimethoxysilane (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 coatings, different 
concentrations of MMT nanoparticles were added to the mixture. The sol was stirred continuously for about 1 h. The coatings were 

prepared by dip-coating technique and the obtained coatings were cured at 140 °C for 3 h in digital furnace. The morphology of the solï

gel coatings 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 provided 

exceptional corrosion protection in comparison with bare (untreated) copper substrate. The corrosion rate of sol gel coated copper 

samples decrease after the addition of MMT nanoparticles. The best result is obtained in the case of nanocomposite with 0.01% 

nanoparticle content. 
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A Thermodynamic Study on the Binding of Mercury  Ion with Myelin Basic Protein at Different Temperatures 

G. Rezaei Behbehania, L. Barzegarb*  
a Chemistry Department, Imam Khomeini International University, Qazvin, Iran , b Chemistry Department, Payam Noor University (PNU), Abhar, Iran. 

 

 A thermodynamic study on the interaction between Hg2+ ions 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 solvation model 

was used to reproduce the heats of Hg2+ +MBP interaction over the whole range of Hg2+ concentrations. It was found that MBP has two 

identical and non-cooperative binding sites for Hg2+ ions. The binding parameters recovered from the new equation, attributed to the 
structural change of MBP and its biological 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 high Hg2+ concentrations with a high predictive 
equation as follows [1-2]:  

 BxBLBxALAxABBLBxALAxABxqq ¡¡+¡--¡+¡-¡= ))(()(max
q
d

q
d

q
d
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p > 1 orp<1 indicate positive or negative cooperativity of macromolecule for binding with metal ions respectively; p = 1 indicates that the 

binding is non-cooperative. We can express  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: 

 

The intrinsic dissociation equilibrium constants are 99.904, 112.968 and 126.724, and the molar enthalpy of binding are -11.634, -

10.768 and -10.117 kJmol-1 at 300, 310 and 320K respectively. The negative values  and  reveal that the MBP structure was 

destabilized as a result of binding to Hg2+ ions that characteristic of nonspecific interactions.  
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A Thermodynamic Investigation of Aspirin Interaction with Human Serum Albumin at 298 and 310K 

G. Rezaei Behbehania, L. Barzegarb*  
a Chemistry Department, Imam Khomeini International University, Qazvin, Iran , b Chemistry Department, Payam Noor University (PNU), Abhar, Iran. 

 

This study was designed to determine the structural changes of human serum albumin (HSA) in the presence of aspirin in H2O solutions 
at physiological pH 7. Isothermal titration calorimetry (ITC) at 298 and 310K, and curve-fitting procedures were applied to characterize 

the drug binding sites, the binding constants in the aspirin+HSA complexes. The heats obtained for aspirin+HSA interactions are reported 

and analyzed in terms of the extended solvation theory. It was indicated that there are a set of two set of identical and non-cooperative 
sites for aspirin. Calorimetric evidence showed that strong aspirin+HSA interaction occurs at very low aspirin concentration (0.007-0.084 

mM), with overall binding constants of 2.76 × 106 M-1and 9.3×105 M-1at low and high aspirin concentration domains respectively. In 
this work, we have attempted to find the binding parameters and conformational changes of HSA due to its binding with aspirin at pH 7. 

The heats of the macromolecules+ligands interactions in the aqueous solvent systems can be reproduced by the following equation:      

BxBLBxALAxABBLBxALAxABxqq ¡¡+¡--¡+¡-¡= ))(()(max
q
d

q
d

q
d

 

q is the heats of ASP+HSA interaction at certain ligand concentrations and maxq
represents the heat value upon saturation of all HSA. The 

parameters 
qdA  and 

qdB  exhibit the HSA stability in the low and high aspirin concentrations respectively. Bx¡
 can be expressed as follows:                                       

BpxAx

Bpx

Bx
+

=¡

 
,  p > 1 orp<1 indicate positive or negative cooperativity of macromolecule for binding with ligand respectively; p = 1 indicates that the 

binding is non-cooperative. We can express B
x

 fractions, as the total aspirin concentrations,
[ ]TASP

, divided by the maximum 

concentration of the aspirin, max][ ASP
, upon saturation of all HSA as follows:  

[ ]

max

T
B

][ ASP

ASP
x =

BxAx -=1
                                                                                                                               (3),  

The negative value of 
ɗ

Ad imply that aspirin destabilizes the HSA structure in the low aspirin concentration region. p=1 indicates that the 

binding is non-cooperative in the two sets 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. Sabourya , L. Barzegarb*  
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The interaction of the myelin basic protein  (MBP) from the bovine central nervous system with mercury ion was studied by isothermal 

titration calorimetry at, ᴈȟ ᴈand ᴈ in Tris buffer solution at pH=7. A simple rapid method for determination of the dissociation 
binding constant for Hg2+-MBP interaction was introduced using the isothermal titration calorimetric data. Consider a solution containing 

ligand L, and a biomacromolecule (M) that contains "g"  sites capable of binding the ligand. If the multiple binding sites on a 
macromolecule are identical and independent, the binding parameters can be reproduced by the following equation: 

g

K

g
L

q

q
M

q

q d-
D

=
D 1

)( 00

max

 

Where qqq -=D max
. q represents the heat value at a certain ligand and biomolecule concentration. M0 is the total biomacromolecule 

and qmaxrepresents the heat value upon saturation of all biomacromolecule. 
dK is the dissociation equilibrium constant for the 

equilibrium: 
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If q and qmax are calculated per mole of biomacromolecule then the molar enthalpy of binding for each binding site (Ў╗) will be 

Ў╗
▲□╪●

▌
. Therefore, the plot of 
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q
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 vs. 
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q
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 should be a linear plot slope of "g

1

"and the vertical-intercept of g

K d

, which 

g and Kd can be obtained. The lack of a suitable value for qmax to obtain a linear plot of 
0
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)( M
q

qD

 vs. 
0)( L

q

qD

 may be related to the 

existence of non- cooperative binding sites or the interaction between them. 
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Adsorption of Safranin on two adsorbents from Aqueous solution 
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This study compare activated 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 parameters such as contact 

time, PH, percentage of dye removal and temperature was determined as a function of the solution[1]. For activated carbon, the 
percentage of dye removal was not affected by PH variation and it reached equilibrium in 150 minute. But, the process of biosorption 

nearly reached equilibrium in 20 minute and the optimum PH was up the range of 6.  For activated carbon percentage of dye removal 

increased until 27% but for fig leaf  this parameter increased until 91%. It was found that activated carbon has a lower adsorption 
efficiency compared to fig leaf. The experimental data of two adsorbents were fit well to Langmuir and Freundlich model[2].  The 

adsorptive process for activated carbon was not spontaneous compared with fig leaf, because this process for fig leaf was spontaneous. 

But, both processes were endothermic. With increasing temperature and concentration, increased values of adsorption then we can not 
say reaction was exothermic.   
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Volumetric behavior of D-glucose in aqueous ionic liquid solutions at 298.15 K 
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Ionic liquids are organic salts that are characterized by some unique properties which introduce them as green solvents. Within the last 

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 is further strengthened by the fact that some ionic 

liquids have a great potential in dissolution of saccharide and cellulose. The significant body of works performed in this field have been 

focused on the spectroscopic studies. There are only a limited number of thermodynamic investigations on the properties of saccharides 
in ionic liquids. In the current work, volumetric properties of D-glucose have been studied in aqueous solutions of ionic liquids with 

different alkyl chain length (1-propyl-3- 
methylimidazolium bromide, 1-pentyl-3- methylimidazolium bromide and 1-hexyl-3-methylimidazolium bromide). For this purpose, 
density measurements were carried out on different compositions of D-glucose in aqueous ionic liquid solutions at 298.15 K. The 

apparent molar volumes of D-glucose were calculated by using the equation of 
[ ]00 /)(1000/ mdddddMV --=f . In this model, M is the 

molar mass of D-glucose, m is the molality of D-glucose in solutions, d and d0 are the densities of (D-glucose + ionic liquid + water) and 

(ionic liquid + water) solutions, respectively. It has been found that the plot of fV
 against m is linear thereby, the standard partial molar 

volumes (

0

fV
) of D-glucose are obtained by least-squares weighing fitting experimental data to the equation of 

mSVV v+= 0

ff , in which 

Sv is experimental slope. 

0

fV
 is a measure of solute-solvent interactions occurring between saccharide and ionic liquid. Results imply 

that the values of 

0

fV
 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 strongly with D-glucose 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.  
Refe ren ce 

[1]. J. Kiefer, K. Obert, A. Bçsmann, T. Seeger, P. Wasserscheid, A. Leipertz, Chem.Phys.Chem. 2008, 9, 1317-1322.   

[2]. H. Zhang, J. Wu, J. Zhang and J. He, Macromolecules 2005, 38, 8272-8278.   

The corrosion inhibition effect of  N,Nǋ-1,3-propyl -bis(salicyladimine) Schiff base (salpn) on the AZ61 magnesium alloy in acidic 
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Magnesium alloys have potential wide application in automobiles, electronic and aerospace industries due to their optimal weight-to-

strength ratios. The use of inhibitors is one of the most practical methods for corrosion protection of metals. The aim of this study is to 
investigate the inhibition effect of N,Nǋ-1,3-propyl-bis(salicyladimine)Schiff base (salpn) on the corrosion of  AZ61 magnesium alloy in 

0.1 M HCl solution using Potentiodynamic Polarization and electrochemical impedance spectroscopy (EIS) methods. The concentration 
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rang of Schiff base employed was 0.01-0.06 M in 0.1 M HCl 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 HCl solution significantly decrease after 
addition of studied Schiff base compound. Data obtained from different electrochemical tests was in good agreement with together. The 

inhibition action of the studied compound is mainly due to its adsorption on the alloy surface. Adsorption 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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1,3,4-oxadiazole-2-thiol derivatives are an important class of five-membered heterocyclic compounds which have attracted much 

attention due to their applications as key intermediates in organic synthesis, biological activity studies [1] and theoretical chemistry [2-4]. 
we have found only few procedures describing the synthesis, and no reports  concerning the effect of solvent in the synthesis and 

tautomerization of these compounds in the literature[5]. (Fig.1.) 
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Fig.1. The structure of I and II 

A mixture of acid hydraizde  and carbon 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 tautomers (I) and (II) 

were carried out at B3LYP/6-311++G(d,p) with taking into account the polarity of medium in gas phase  and in different solvents using 

self-consistent reaction field (SCRF) method by using SCIPCM  solvent model .  

 

 

 

 
Scheme.1.Heteroaromatic hydrazide were tested in DMF. 

The values of absolute energy and solvent-solute interaction energy indicates more stability  for both tautomers in more polar. The 
highest solution energy values for tautomer (I) and (II) are in DMF and CH3CN respectively. tautomers stability according to ES values 

are as follows: 

For tautomer (I): DMF >  CH3CN > C2H5OH > CH2Cl2> Toluene , For tautomer (II): CH3CN > DMF> C2H5OH > CH2Cl2 > 
Toluene.Theoretical calculations  confirmed that DMF assisted the formation of only one of the expected tautomers (tautomer I) 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. Hosseinia,* , A.Ghanadzadeh Gilania, M. Moghadama, M.S. Zakerhamidib,  

a Department of chemistry, Faculty of science, Guilan university, Rasht , b Research Institute for Applied Physics and Astronomy, University of Tabriz, Tabriz 

 

It is well reported that photo-physical 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 of dyeïsolvent interactions. The strength of the molecular association 

depends on the several factors including the dye concentration and structure, ionic strength, temperature and presence of organic solvents 

[1-4]. In this work, the self-association of brilliant crysel blue, BCB, (1×10-3 - 2×10-6 M) in water and in aqueous solutions of CaCO3 
(0.01, 0.1 and 1M) and CH3COONa (0.01, 0.1 and 1 M) has been investigated by means of UV-Vis. spectroscopy. Analysis of the 

spectral data yielded the dimer association constant and individual monomer and dimer spectra. By applying the exciton model, the 

interaction energy between the BCB molecules in the dimer species has been evaluated. Further information about the dimer geometry, 
the angle between the transition dipole moments of BCB molecules and the distance between the monomers in the dimeric structure, the 

oscillator strength of monomer and dimer have been obtained. It is proposed that water structural effects and hydrophobic interactions are 
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. Beigi1*, F. Mirsaeedi2 

1. Research and Development Department, Iran Chemical Industrial Investment Company (I.C.I.I.C.), Isfahan, IRAN.  mahmoodbeigy@yahoo.com , 2. 

Department of Science, Islamic Azad University, Shahreza Branch, IRAN. fmirsaedi@yahoo.com 

 

The petroleum and petrochemical industries produce considerable amounts of the spent catalyst containing platinum and other precious, 

rare metals annually. There are several methods for platinum 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 highest platinum recovery 
are considered. Crushed catalysts is to be leached using 1% NaCN solution with different pH ranging from 5 to 12 in a 300 cc stainless 

steel high pressure sealed capsule reactor at 1650C and 618-1002 KPa for 1 hour. The liquid phase is light yellow in color and platinum 

complexes are to be separated 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 platinum and a 

number of physicochemical properties of spent dehydrogenation catalystði.e.,  surface area, pore volume and crushing strengthðwas 
investigated. Then the change in those properties is diagrammatically shown and the optimum conditions for platinum recovery 

percentage are marked up.  

The effect of a number of other relevant parameters such as average particle size, sodium cyanide solution to spent catalyst weight ratio, 
leaching temperature, reaction medium pH and digestion time on recovery percentage can be investigated. 
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Theoretical study of some aromatic compounds  

A. Mohajeri and A. Ashrafi  
Department of Chemistry, Shiraz University, Shiraz, Iran 

 
Aromaticity is an important concept in physical organic chemistry. Because of the importance of aromaticity, there have been many 

attempts to rationalize and quantify this property. Because it is not an observable quantity, there is not any generally accepted single 

quantative definition of aromaticity. According to the most definition of Schleyer and co-workers [1], aromaticity is a manifestation of 
electron delocalization in closed circuits, results 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 forward in attempts to 

rationalize and quantify the concept of aromaticity. 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 used in the current 

research. The present 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 optimized at the B3LYP 
level of theory and 6-311++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 the ring critical point, RCP, 

in aromatic rings. In this research, the characteristics of the electron density at the critical points are analyzed as descriptors describing 
the aromaticity in aromatic rings. Molecules containing 1 to 4 six-membered rings have considered, some of them including heteroatom 

in their structures. We have calculated these properties and the values of HOMA, ATI, 
pD6  and SA indices of given rings. The 

conclusions are illustrated that various aromaticity indices correlated with critical point properties in different manner. The results 

obtained from the correlation between BCP properties and aromaticty indices for benzenoid aromatic hydrocarbons indicate that most of 

BCP properties have the best correlation with most of indices whereas 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 analyzed as descriptors describing 

the aromaticity in aromatic rings. The results 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 between BCP properties and 

aromaticity indices.  
Refe rence 

 [ 1 ]  Sch le ye r ,  P .  v.  R.   e t  a l  Chem.  Rev.  10 5 (2005)  38 42. 

 [2] Frisch, M. J. et al Gaussian 98, Revision A.7,Gaussian, Inc., Pittsburgh PA, 1998. 

 [3] Bader, R. F. W. AIM2000 Program, ver 2.0, Hamilton; McMaster University, (2000). 

 

Effect of ionic liquid on aggregation of nickel tetrasulfonated phthalocyanine 
Masoomeh sangian*, Davood Ajloo 

School of Chemistry, Damghan University, Damghan, Iran , E-mails: Sangian131@gmail.com, ajloo@du.ac.ir 

 

Due to their unusual properties, ionic liquids (ILs) are increased attention from academic and industrial research communities alike [1] 

and due to their unusual properties the role of ionic liquids (ILs) in affecting aqueous aggregation has become a topic of immense interest 
[2]. Effect of addition of a IL, 1-methyl-3-octylimidazolium chloride ([omim]Cl) on aqueous aggregation of phthalocyanine (NiTsPc), is 

investigated at neutral pH in the presence of various concentration of [omim]Cl using UV-Vis spectroscopy.  A SPECORD 205 Analitik-

jena spectrophotometer was used for the acquisition of UVïvis 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, 0.05 and 0.06 M 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 phthalocyanine concentration, the dimmer percentage is increased 
and by increasing the ionic liquid concentration, the effect of Ils on phthalocyanine aggregation increase too. In conclusion, presence and 

increasing the Ils concentration facilitate formation of monomeric species and 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 
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Diffusion is the process by which atoms move in a material. Many reactions in solids 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 move throughout solids 

because they are not fixed but move rapid, small-amplitude vibrations 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 markedly with rising 
temperature [1-2]. In this work, the diffusion of 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 means of Hg2+ solution and followed by a heat treatment. The 

depth of Hg diffusion were characterized by Energy-dispersive X-ray spectroscopy (EDAX) and scanning electron microscopy 

(SEM).The electrochemical properties of Zn-Hg system was studies on concentrated H2SO4 solution by means of different 

electrochemical methods. The results showed temperature has most profound influence on the diffusivity and diffusion rate of Hg in Zn. 

The electrochemical studies shown the Ecorr of Zn electrode in H2SO4solution was increased by 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 
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1,3-Dipolar cycloadditions offer suitable one-step routes for the production of a variety of five-membered heterocycles [1]. High 
stereospecificity/stereoselectivity associated with these reactions make them synthetically significant [2]. 1,3-dipolar cycloaddition (1,3-

D.C.) reaction of nitrones with alkenes is one of the most valuable reactions in organic synthesis since the hetero-atoms such as nitrogen 

and oxygen are pharmacologically important [3]. In 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 m- and p-XC6H4Y, whereólog k/ko=rsô was introduced as óthe Hammett equationô. In this equation ko is the rate constant 

for X=H, k is the rate constant for the group X, r is a constant for a given reaction under a given set of conditions, and s is a constant 
characteristic of the group X. The structures of reactants, TSs and products were optimized using B3LYP method and 6-31G* basis set 

with Gaussian 03 computational package. To confirm the nature of the stationary species and evaluate the activation energy barriers, 

frequency calculations 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 following equation show 

our results of a linear regression for log(kX/ko) versus Hammett s  

 
and  R2=0.9734 

The Hammett r value of 1.2128 was obtained in the reaction of nitrones with ethylene. The correlation coefficient between log(k/ko) and 

r value indicates that the electron withdrawing groups moderately increase the rate of this reaction. 
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Prediction of Carbon monoxide Adsorption on Silicon carbid nanotube using Density Functional calculation  
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Silicon carbid nanotubes (SiCNT), which were first synthesized in 2001[1], are analogous to carbon nanotubes in many respects and 

exhibit one dimensional tubular forms. Chemical gases such as Carbon monoxide (CO) is highly toxic to human beings and animals as it 
inhibit the consumption of oxygen by body tissues [2]. Therefore, gas sensors with high sensitivity to this gas are highly desired [3].The 

adsorption of CO on (4,4) SiCNT was studied by using DFT calculation at the pbepbe/6-31G level of theory. periodic boundary condition 

in the tube axis direction was employed. In this case, the length of the cell is 6.34 Å.In this work, two configuration of CO molecule (O-

down, and C-down) are considered relative to the three possible sites of SiCNT : the top of the Si,and C, the center of hexagonal ring (H). 

The adsorption energy of single molecular CO on tube is defined Eads = ENTs+CO īENTsïECO where ENTs+Gas is the total energy of the system, 
ENTs is the energy of nanotube prior to CO adsorption, and. ECO is the total energy of a CO molecule in free space. negativeAdsorption 
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Energy, Eads< 0, mean that the adsorption is stable energetically relativeto the molecular CO and SiC nanotube (Table 1). Obtained data 

show that physical adsorption was occured when the CO is adsorb through C atom on the Si atom. 

 
Figur1: Eads (kj/mol) of molecular CO adsorbed 

on SiCNTs for Si-COconfiguration. 

 

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

Configuration  site re(Å) Eads(kj/mol) 

CO Si 2.21 -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 Si-C atoms.  
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The Computational investigation of the molecular complexes of the N-methyl imidazoline-2-thione (M) and N-methyl 

imidazolidine-2-thione (Mǋ) molecules with the cations, K+, Ca2+and Zn2+ 

Elham Zahiria a,*,  Hossein Roohib 
Department of Chemistry , Islamic azad university birjand branch, Irana , Department of Chemistry , Faculty of Science, University of Gilan, rasht, Iranb , 

Email: zahiri.elham@Gmail.com 

 

The formation of stable molecular complexes from the interaction of M and the related saturated analog, Mǋ with the Az+(K+,Ca2+ and 
Zn2+) belong to the general reactions of the electron donor-acceptor 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 characteristics and thenature of bonding of M-Az+ and Mǋ-Az+ 

complexes are investigated using quantum mechanical computational techniques. All geometries of these complexes were optimized with 
the HF, B3LYP methods as a part of the GUSSIAN 98 computational theory show that the Gibbs free energy of the perpendicular form is 

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

shows that complex M-Az+ is more stable than Mǋ-Az+. The also results of energy calculations of complexes shows that the M-Zn2+ and 
Mǋ-Zn2+complexes are more stable than the M-Ca2+ and Mǋ-Ca2+ complexes. The interaction energies of the complexes with bivalent ions 

are larger than those of monovalent ions. Therefore, the M-Ca2+ complex is more stable than the M-K+ complex. NBO results also reveal 

the charge transfer energy in most stable complexes is greater than weak stable ones. The bond critical point data showed that SéK+ and 
SéCa2+interactions have electrostatic character, whereas SéZn2+ one has partially covalent nature.  
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Theoretical Study of the Cycloaddition Reaction Between 2 moles 1-hepten-3-one and Product 1-(6-butyl -3,4-dihydro-2H-pyran-
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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 by 13CNMR methods. The secretions produced by the species, 

Iporangaiapustulosa, contain 1-hepten-3-one and 1-(6-butyl-3,4-dihydro-2H-pyran-2-yl)pentanone as major components. 
Thedihydropyran 1-(6-butyl-3,4-dihydro-2H-pyran-2-yl)pentanone is a new natural product, composed of two 1-hepten-3-one subunits 

formally linked in a hetero Diels-Alder reaction. The geometry of the reaction product and transition states were optimized of the 

B3LYPlevel of theory using the 6-311G(d,p) basis set. Harmonic vibration frequency calculations were performed to confirm whether the 
obtained geometry represents a transition or minimum energy structure. The paper focuses on 13CNMR Spectrum product 1-(6-butyl-3,4-

dihydro-2H-pyran-2-yl)pentanone. Have studied by B3LYP/6-311G(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 Chemistry, Faculty of Science, University of Mohaghegh Ardabili, P.O. Box 179, Ardabil. Email: matin_hm@yahoo.com 

 

 Nanotechnology has potential to create a wide range of new, exciting and innovative applications for environment and other sectors such 
as medicines, electronics and communication [1]. In continuing our investigations about nanomaterials [2, 3],microwave irradiation 

method was applied for preparation of ZnS nanoparticles in water. To examine photocatalytic activity of the prepared sample, 

photodegradatation of methylene blue (MB) which is a typical dye resistant to biodegradation has been investigated. Photocatalytic 
degradation of MB on the nanoparticles was studied spectrophotometrically in a batch reactor. A UV Osram lamp of 125 W with the 

major fraction of irradiation occurring at 365 nm was used. Samples were taken from the reactor at regular intervals and centrifuged to 

remove the catalyst before analysis by the spectrophotometer at 664 nm corresponding to maximum absorption wavelength (ɚmax) of MB. 
The powder X-ray diffraction (XRD) pattern displays that the product is excellently crystallized in the form of cubic structure with (111), 

(220) and (311) planes (JCPDS reference code: 5-0566) and size of the nanparticles is about 2.4 nm. Energy dispersive X-ray 

spectroscopy (EDX) reveals that the product is very pure.Diffuse reflectance spectra (DRS) of the product shows 0.30 eV blue shift 
relative to the bulk ZnS, which can be attributed to quantum confinement effect of the nanoparticles. Scanning electron microscopy 

(SEM) images demonstrate that structure of the ZnS nanoparticles is polydispersive with spherical shape and the range of particle 

dimensions are mainly between 200 and 1000 nm.  Influence of various operational parameters such as calcinations temperature, catalyst 
weight, pH of solution, and initial concentration of MB on the photodegradation reaction was investigated to achieve maximum 

degradation efficiency.  
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Toxic effect of experimental solvents exposure on respiratory system among students in the chemical Laboratory  
Matin Habibi -Moeini*, arash Abdolmaleki , kamran Darvishi 
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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: physical examination 

and measurement of pulmonary functions by portable dry rolling spirometer were performed. For this purpose 30 normal student in two 

groups from Mohaghegh Ardabili university selected. The study group consisted ofChemistry lab students and students of other 
disciplines that do not work with chemical solvents. Conclusion: Present study  indicated significant effects of exposure to solvents, with 

the control group. The lung function tests showed in 2 groups for all the 3 parameters (FVC%, FEV1% and FEV1/FVC) were in exposed 

group 95.12, 84.22 and 0.782 respectively and in Unexposed group was 112. 3, 115. 8 and 0.901 respectively. The lung function tests 
showed that there were significant difference in the 2 groups for FVC% (p < 0.001), FEV1% (p < 0.001) and FEV1/FVC% (p =0.002). 
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Silicon carbide nanotubes were synthesized via the reaction of silicon with MWCNTs at different temperature. All the SiCNTs are 

semiconductors [1]. Many researches are interested in the adsorption of methane, which is a major component of natural gas [2]. The 
results presented in this paper were obtained using MPW1PW91/6-31G and PBEPBE/6-31G. The (4, 4) SiCNT with 40 Si atoms and 40 

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

Ebin=Etube+CH4-(Etube+ECH4)    
where Etube, Etube+CH4 and ECH4are the total energies of a pristine nanotube, nanotube with CH4 and a single methane molecule, 

respectively. Several adsorption sites of SiCNT, T1 (top if the C atom), T2 (top of the Si atom), T3 (top of the Si-C bond), and H (top of 

the center of hexagon) were considered. The equilibrium distances and binding energies for these sites are listed in Table1.We found that 
the CH4 is preferentially adsorbed on T2 site. 

Table1:Equilibrium SiC-CH4 distance (re) and binding energies. 

SiCNT sites 
re(Å) Ebin (kjmol-1) 

MPW1PW91 PBEPBE MPW1PW91 PBEPBE 

T1 3.8 3.6 -1.53590 -4.31501 

T2 3.6 3.4 -1.69476 -6.67927 

T3 3.8 3.8 -0.80104 -6.38623 

H 3.6 3.6 -0.52772 -4.69807 

All binding energies are negative. Results show that T2 site is favorable than the others.  
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Aziz Habibi-Yangjeh, Mahrokh Rezayi-kamelaabad*, Zahra Poormohammadi-Ahandani  

Department of Chemistry, Faculty of Science, University of Mohaghegh Ardabili, P.O. Box 179, Ardabil. Email: mahrokh_rezayi@yahoo.com 

 
Biomolecule-assisted preparation methods have attracted more attention in recent years due to biomoleculeôs special structures, 
fascinating self-assembling functions, and important technological applications in preparation of nanomaterials [1]. L-Cysteine has been 

used as a sulfur source and template to regulate the nucleation and growth process. This compound is a small, ordinary, cheap amino acid 

with a simple hydrosulýde-group. L-Cysteine has been employed as a kind of effective and environment friendly sulfur source to prepare 
various sulýde nanostructures [2].In this paper, a facile L-cysteine-assisted method was designed for preparation CdS nanostructures in 

water using microwave irradiation. The prepared nanostructures were investigated by powder X-ray diffraction (XRD), scanning electron 

microscopy (SEM), and UVïVis 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 42-1411). 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 shapes and the range of 
particle dimensions are broad and size of the particles are very large. Influence of various operational parameters on photodegradation of 

methylene blue (MB) has been studied to achieve maximum degradation efficiency. Photocatalysis experiments were performed in a 

cylindrical Pyrex reactor with water circulation arrangement to maintain the temperature at 25 °C. A visible lamp with 500 W and a UV 
lamp with 125 W were used as light sources. The results indicate that the photodegradation of MB under UV and visible irradiation on 

CdS nanostructures increases with L-Cysteine amount. Calcinations of the nanostructures decrease the photocatalytic activity under UV 

and visible irradiations. Decrease of the photocatalytic degradation rate may be due to aggregation of the nanostructures at higher 
temperatures [3] 
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 Advanced oxidation processes appear as one of the most promising methods for the treatment of soils and waters contaminated by 

various pollutants [1]. In this work, we have prepared ZnO nanostructures in water using microwave irradiation. The nanostructures were 
investigated by powder X-ray diffraction (XRD), scanning electron microscopy (SEM), and UVïVis diffuse reflectance spectra (DRS) 

techniques. The phase and purity of the samples were determined by XRD pattern which can be indexed as a wurtzite hexagonal 

crystalline phase. The results indicate that the products consist of pure phases and no characteristic peaks are observed for other 
impurities, such as Zn (OH)2. The SEM images demonstrate that the products prepared in various microwave irradiation times have 

different shapes. In diffuse reflectance spectra (DRS) of as-prepared 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). Moreover, influence of various 
operational parameters on photodegradation of methylene blue (MB) has been studied to achieve maximum degradation efficiency. 

Photocatalysis experiments were performed in a cylindrical Pyrex reactor. The reactor provided with water circulation arrangement to 

maintain the temperature at 25 °C. A UV Osram lamp with 125 W was used as light source. The lamp was fitted on the top of the reactor. 
The results indicate that the photodegradation of MB on ZnO nanostructures increases with calcinations temperature up 600 °C and then 

decreases. In addition, the degradation rate constant increases with increasing weight of the photocatalyst and then decreases. Similar to 

many reactions, the photodegradation rate constant decreases with increasing concentration of the dye [2]. 
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After discovering of carbon nanotube (CNTs), Nanotubes consisting of combinations of atoms of groups three and five of the periodic 

table of elements have became one of significant topics in the research of nano material science for their unique geometry, band 
structures, as well as the outstanding mechanical, electrical, thermal, optical properties, molecular device and biosensor[1-4]. The 

properties of group three nitrides have been studied more than those of group III phosphide. The stable tubular structures of the nanotubes 

of BN [5], were initially characterized by the calculations and then were successfully synthesized by the experiments [6].  The similarity 
between electronic properties of Aluminum phosphide (AlP) . In this computational research ,at first time, the properties  of the electronic 

structure  and chemical shielding  parameters of the armchair (4,4) AlPNTs and influence of carbon doping (C-doping) (Figs. 1) have 

been  investigated by performing density functional theory (DFT) calculations of the NMR parameters. At first, the pristine and the C-
doped structures have been allowed to relax by all atomic geometrical optimization. Subsequently, the isotropic and anisotropic chemical 

shielding (CSI and CSA) parameters have been calculated for the 31P and 13Al atoms present in both of the pristine and the C-doped in Al 

and P site  structures. The standard 6-31G* basis set was used for all models.Calculations were performed on a Pentium-PC computer 
with a 3000 MHz processor. The chemical shielding (CS) tensors at the sites of 13Al and 31P nuclei are calculated based on the gauge 

included atomic orbital (GIAO) approach. The calculated CS tensors in principal axes system (PAS) ( Ɑ Ɑ Ɑ ) are converted to 
measurable NMR parameters, chemical shielding isotropic (CSI) and chemical shielding anisotropic (CSA) by using equations (1) and 

(2), respectively[7]. The evaluated NMR parameters at the sites of 13Al and 31P 
nuclei in the pristine and C-doped models (A and B) are presented in Table 1-2. The results show that with doping C in Al site the NMR 

parameter under go significant change.  
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In the past decade, the discovery of CNTs by Iijima [1] has raised great interest to synthesize tubular structures of SiC nanotubes 

(SiCNTs) such as nano rods, nano whiskers, nano wires, nanotubes, hollow nano spheres, nano flowers, nano springs [2], due to their 
unique electrical, optical, mechanical properties [3] and nano composites that can be operated at extreme environment such as high 

temperature, high power and radiation, and in harsh environments [4-7]. The electronic properties of SiC nanotubes is very helpful for 

widening their practical applications, and many routes have been addressed to evaluate the changes of their properties, such as hetero 
atom (B, N) doping .Although theoretical and experimental researchers have investigated the properties of SiCNTs, however, the NMR 

properties of N and B doped in Si and C nuclei of SiCNTs have rarely been studied. Nuclear magnetic resonance (NMR) spectroscopy is 

the useful and versatile techniques in determining the properties of the electronic structure of nanotubes. In this work, at first time, the 
structures of the armchair (4, 4) SiCNTs and four models of B-doped in Si nuclei (SiBC), N-doped in Si nuclei (SiNC) (Figs. 1) have 

been optimized by performing density functional theory (DFT) (Table 1). Then the isotropic and anisotropic chemical shielding (CSI and 

CSA) parameters have been calculated for the 29Si and 13C atoms. All models are individually optimized by using density functional 
theory (DFT) at B3LYP level of theory using the Gaussian 98 set of programs. The standard 6-31G* 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 gauge included atomic 

orbital (GIAO) approach. The calculated CS tensors in principal axes system (PAS) ( 112233 sss >>
) are converted to measurable 

NMR parameters, chemical shielding isotropic (CSI) and chemical shielding anisotropic (CSA) by using equations (1) and (2), 

respectively .                                

)(
3

1
)( 332211 sss ++=ppmCSI  

2/)()( 332233 sss +-=ppmCSA  

The comparisons of the CSI parameters in four doped models reveal that the most significant changes occurin the SiNC, because of the 

large electronegativity of nitrogen. On the other hand the NMR parameters of 13C between undoped model and four doped models show 

that the CSI values of sites, which are directly connected to B or N atoms show significant decrease and so the bond length of (B or N ï 

C31) is smallest.The results show that CSI values are directly proportional to the electronic density at the atomic sites. It is worth noting 
that the electronic densities at the atomic sites of nanotubes are very important for interactions occurring between nanotube and other 

molecules or atoms.  
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Volumetric and viscometric studies of molecular interaction of ternary mixtures of 2-Chlorobutane+tetra chloro ethylene+ ɓ-

pinene at 298.15 K 
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Knowledge of the densities and viscosities of new working fluids and fluid mixtures is estimated to understand the molecular interactions 

between the molecules and to develop new theoretical models and also in the engineering applications of absorption heat pumps and heat 

transformers. This paper, an part of a continuing study in our laboratory [1-4], reports the precise measurement of density and kinematic 
viscosity for the ternaries system formed by 2-Chlorobutane+tetra chloro ethylene+ ɓ-pinene, and constituted our results are compared 

with values of VE for the binary mixtures (2-Chlorobutane+tetra chloro ethylene) which were reported earlier[5,6]. Excess molar 

volumes, deviation in viscosities and excess Gibbs energy of activation were calculated for the studies ternary mixtures on the excess 

properties are analyzed because of their importance for inferring which type of interactions predominates in liquid mixtures. The density 

of the compounds and their binary and ternary mixtures were measured with Anton Paar DMA 4500 oscillating U-tube densitometer, 

provided with automatic viscosity correction. The density measurements accuracy was °1³10-2kgm-3. The temperature in the cell was 

regulated to °0.01K with solid state thermostat. All the weightings were preformed on an electronic balance (AB 204-N Mettler) accurate 

to 0.1 mg. The uncertainly in the mole fraction is estimated to be lower than °2³10-4.In Table 2 we show value of densities, dynamic 

viscosities for binary systems as well as the molar excess volume, VE  and viscosity deviations, Dh and excess Gibbs energy of 
activations, G*E computed through the following equation. 

 

(1) 

 
(2) 

 

(3) 

part from expressing and  as a polynomial fit, several semi-empirical relations have been proposed to estimate  and 

of liquid mixtures in terms of pure component data. In this work, we applied the models of {Taso-Smith, Jacob-Fitzner, Kohler, 

Rastogi, Colinet, Toop, Scatchard}. These models indicate that molecules interactions between different molecules are weaker than 
interactions between molecules in the same pure liquid and that repulsive forces dominate the behavior of the solutions. The negative 

values of excess molar volumes for the binary systems of toluene with n-hexane suggested the specific intermolecular interactions, 

between different molecules. The negative values of excess molar 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, which alternately 

culminates into the negative value of VE.  
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The purpose of this paper is to study  the most stable of CD/Salbutamol complex. Biological processes make use of molecular 

complexation, with non-covalent interaction playing an important role[1]. The properties of cyclodextrins (CDs) is a very challenging 
field for solution chemistry[2]. Cyclodextrins are among the most common hosts due to their water solubility[3].Salbutamol is a short-

acting ɓ2-adrenergic receptor agonist used for the relief of bronchospasm in conditions 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 cavity and allowing it 
to pass through the CD cavity by steps.  For the complex of Ŭ-CD/Salbutamol, energy of the inclusion complex vs the z coordinate was 
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calculated. The complex formation energy, ȹE, was measured using the following expression:ȹE=Ecomplex-(ECD+Edrug) (1) The electronic 

chemical potential(ɛ) was calculated as half of the energy of the HOMO and LUMO as follows:ɛ=(EHOMO+ELUMO)/2 (2) The results 
indicate that the energy gap of Ŭ-CD/Salbutamol is more than that of ɓ-CD/Salbutamol.Regarding the results, in HF method with Basis 

set 6-31G, Ŭ-CD/Salbutamol is more stable than ɓ-CD/Salbutamol. 
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A Theoretical Study of the Inclusion  Complexation of ɓ-Cyclodextrin with Benzocaine as Local Anesthetic Drug in B3LYP 

method 
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The purpose of present research is to investigate the effect of complexation of Benzocaine as a Local Anesthetic drug with Beta-

cyclodextrin. The possibility of  inclusion complex formation with a selected cyclodextrin depends mostly on the properties of the guest. 
Its polartity and geometry are crucial factors in determining the extent of the complex formation[1]. Cyclodextrins with a hydrophobic 

cavity, have been widely used to enhance solubility and chemical stability[2]. 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 through the CD 
cavity by steps. Results and discussionEnergy of the inclusion complex vs the z coordinate was calculated. The complex formation 

energy, ȹE, was measured using the following expression:ȹE= Ecomplex- (ECD + Edrug) (1) The electronic chemical potential(ɛ) was 

calculated as half of the energy of the HOMO and LUMO as follows:ɛ=(EHOMO + ELUMO)/2 (2) The results express that the 
formation energy of ɓ-CD/Benzocaine complex, in which Benzocaine closes the CD cavity with co group, is about -19 kcal/mol but the 

formation energy of complex in which Benzocaine closes the CD cavity with NH2 group is -8 kcal/mol. 

Considering the results, ɓ- CD/Benzocaine in which Benzocaine closes the CD with co group is more stable than that complex in which 
Benzocaine closes the CD with NH2 group. 
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The purpose of this paper is to discuss some of findings of cyclodextrins in the field of drug delivery. The interactions of cyclodextrins 

with drugs have received considerable attention, because the act of complexation increases the aqueous stability of the drug[1]. 

Cyclodextrins have been widely used to improve the solubility of water insoluble compounds through inclusion complexation[2].  In this 
work,  all the structures were optimized with HF method. The inclusion complexation was simulated by putting the Benzocaine at the end 

of CD cavity and allowing it to pass through the CD cavity by steps.  For the complex of Ŭ-CD/Benzocaine, energy of the inclusion 

complex vs the z coordinate was measured. The complex formation energy, ȹE, was calculated using the following expression: 
ȹE=Ecomplex-(ECD+Edrug) (1)The electronic chemical potential(ɛ) was calculated as half of the energy of the HOMO and LUMO as 

follows: ɛ=(EHOMO+ELUMO)/2(2) The results show that the formation energy of Ŭ-CD/Benzocaine complex in which Benzocaine 

closes the CD with co group, is -11 kcal/mol but the formation energy of complex in which Benzocaine closes the CD cavity with NH2 
group is -9 kcal/mol.According to the results, Ŭ-CD/Benzocaine in which Benzocaine closes the CD with co group is more stable than 

that complex in which Benzocaine closes the CD with NH2 group. 
Refe ren ce 

[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 azo quinolines dyes 
A. Ghanadzadeh Gilani a, E. Moradi b, S. Binay * a 

aDepartment of Chemistry, Faculty of Science, University of Guilan, Rasht, Iran , bDepartment of Chemistry, Faculty of Science, Islamic Azad University, 

Lahijan-branch, Iran 

 

It is well known that photo-physical 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 of dissolved dye molecules, 

especially the solvent's polarity and its hydrogen-bond 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 room temperature in various pure and binary 

mixtures of organic solvents with different polarities in the range of 300ï750 nm, using UV-Vis Cary 100 spectrophotometer. 

Concentrations of the samples were chosen to be ~1×10-5 M.  
In this work, the solvatochromic behavior 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 depending on the properties of 

the solubilizing media. The solvent dependent spectral shifts might be due to either non-specific or specific (e.g. hydrogen-bonding) 
solute-solvent interactions. The solvent effects were analyzed using multi-parameter solvatochromic scales [3, 4]. 
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o- CN quinoline m- CN quinoline p- CN quinoline 

   

Figure 1: Molecular structure of the investigated dyes 
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Electrolyte solutions, especially non- aqueous electrolytes, are of essential needs in science and technology. In this research work, 
osmotic coefficients in the solutions of CaCl2+ CuCl2 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 solutions. The solvent 

activity coefficients were predicted using the ion interaction models of Pitzer and electrolyte non random two liquid (e-NRTL) model of 
Chen. The capabilities of the models have been discussed on the basis of standard deviations in osmotic coefficients.  Thermodynamic 

properties of the non aqueous ternary 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 and so on. There is a 
grooving interest in the study of non aqueous electrolyte solutions in the past two decades [1]. Isopiestic method used here is essential the 

same as one used previously [2-4]. Detailed descriptions of the isopiestic apparatus and experimental methods have been explained in the 

previous papers. Ion interaction models of Pitzer and electrolyte non random two liquid (e-NRTL) model of Chen used in this work has 
been applied for correlation of the osmotic coefficient data.The osmotic coefficients and vapor pressures for the ethanol solution of 

CaCl2+ CuCl2 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 solute- solvent interaction and solute-solute interaction. Experimental osmotic coefficient 
data for investigated system is satisfactory correlated using the local composition mode e-NRTL and ion-interaction model of Pitzer. The 

Pitzer model correlates the osmotic coefficient data with a good precision, while e-NRTL model result relatively high standard 

deviations. Model parameters obtained by fitted to osmotic coefficients have been used to calculate the vapor pressure depression for the 
investigated system. 
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Biological ion channels in membranes are selectively permeable to specific ionic species. They maintain the resting membrane potential, 

generate propagated action potentials, and control a wide variety of cell functions. Here it is demonstrated theoretically that carbon 

nanotubes have the ability to carry out some of the important functions of biological ion channels. The cell membrane presents a large 
electrostatic barrier that is impermeable to charged particles such as sodium, chloride, and potassium ions. Biological ion channels, or 

bionanotubes, regulate the movement of ions across the cell membrane. They are found in all living cells, from plants and bacteria to 
humans. By allowing specific ionic species to move across the cell membrane, bio-nanotubes regulate all electrical activities in the 

nervous system, including communication between cells and the influence of hormones and drugs on cell function [1]. Carbon nanotubes 

are unique for their size, shape and remarkable physical properties. Nanotubes have a broad range of thermal, electronic and structural 
properties that vary depending on different types of nanotube which are primarily defined by its diameter, length and chirality. We 

consider carbon nanotubes fixed in a slab. The carbon nanotubes are constructed 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 slab, water, and sodium and chloride ions. The system was replicated 

periodically in all three dimensions. The simulation box contained approximately water molecules and sodium and chloride ion pairs. 

CHARMM27 [4] force field parameters and the TIP3 water model were used for all simulations. We show that carbon nanotubes 
embedded in a slab can be engineered such that they are either cation - or anion-selective by varying the nanotube diameter. 
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We will be investigating the induced pressure dependency of water transport through carbon nanotubes, as a model for transmembrane 
permeation of substrates through channels by molecular dynamics simulations. In experiments, a typical method to study water channels 

is to set up different concentrations of solutes on the two sides of the channel, this gives rise to an osmotic pressure difference. It is 

known that an osmotic pressure difference is equivalent to a hydrostatic pressure. Therefore, if one can generate a hydrostatic pressure 
difference in MD simulations, one could mimic the experiments mentioned above. Carbon nanotubes are unique for their size, shape and 

remarkable physical properties [1]. Nanotubes have a broad range of thermal, electronic and structural properties 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 studies have been 

carried out in area of carbon nanotubes as a means of water and proton transport in nano and biological channels [2]. The transport of 
water molecules across nano-channels 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 biological channel. 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 time and net flow of 
were obtained from the simulations results.. The ratio of the net water flow to the osmotic pressure difference calculated for the 

considered systems. This quantity is a measure of the system ability to conduct water.MD simulations were carried out to study the 

induced pressure dependency of water transport through carbon nanotubes. In simulations the nanotubes were considered as biological 
water channels that transport water under osmotic pressure difference. An artificial osmotic pressure difference was successfully 

implemented to mimic the physiological behaviour of biological water channels. The osmotic permeability as well as hydraulic 

permeability has shown an approximate linear dependence. 
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Pyrrole derivatives continue to receive much attention in organic synthesis because a number of their derivatives occur in many 

pharmacologically and biologically active compounds[1]. Pyrrole is the major constituent of naturally occurring tetrapyrroles, such as 

heme and chlorophyll, the tripyrrolic prodigiosin skeleton, and many alkaloid natural products of varying complexity and biological 
activity[2]. However, most of the existing methods invalve toxic metal ions and solvent, high cost and cumbersome work-up procedures. 

Consequently new procedures that address these drawbacks are desirable .performing a simple, clean and highly efficient  green protocol 

has been glycerin and Fepo4 are successfully use catalytic system for the synthesis of bis(pyrrolyl) in good to excellent yields through the 
reaction.The product was simply extracted with ethyl acetate(Scheme 1). 

 
Scheme 1 
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Zinc oxide (ZnO) has recently attracted significant interest for both fundamental studies and technical applications. In the past few years, 

ZnO has been synthesized using electrochemical deposition[1], chemical vapor deposition, catalysis-driven molecular beam epitaxy, 
thermal evaporation, pulsed laser deposition, zincïair  and solutionïgelation (solïgel) [2].The Solïgel technique is one of the most 

commonly selected methods for the synthesis of ZnO nanoparticles,  because this method produces good homogeneity and optical 

properties and has easy composition control, low processing temperatures, 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 particle. The zno powders 

were characterized by Scanning Electron Microscopy (SEM), X-ray diffraction (XRD), and Fourier Transform Infrared (FTIR) 

spectroscopy.Figure 1 shows the XRD pattern of the as-prepared ZnOsample that was prepared by sol-gel technique. ThePeaks pattern 

are matched with a standard card, forthe sample at annealed 400oC 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. 
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Carbohydrates, by nature are some of 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, biotechnology, and clinical 

diagnostics. The electrochemical detection ofcarbohydrates, which are important in many medical,biological and industrial applications, 

because of itssimplicity, selectivity and low cost, provides analternative approach to absorption and fluorescencedetection methods in the 
determination of carbohydratesin 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,nickel oxide, tungsten oxide 

and ruthenium oxide. High surface area electro-catalytic 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 catalyticmetal centers. In the 

literature for optimum support for dispersed metalnanoparticles, the attention shall be paid not only to thesystems stability and feasibility 
of fast charge propagationbut also to existence of the activating mutualmetal-supportinteractions.We explore electro-catalytic properties 

of a system consisting of platinum nanoparticles dispersed over a nanotubularself-organized TiO2 matrix. These electrodes prepared by 

deposition of platinum nanoparticles on to TiO2 nanotubes layer on titanium substrates by micro-emulsion method. Titanium oxide 
nanotubes were fabricated by anodizing titanium foil in ethylene glycol (EG) fluoride-containing electrolyte. The morphology and 

surface characteristics of Pt/TiO2/Ti electrodes was investigated using SEM and EDX, respectively. The results indicated that platinum 

nanoparticles with a diameter of about 30-40 nm were homogeneously deposited on the surface of TiO2 nanotubes. TiO2 nanotubes 
support provides a high surface areaand it significantly enhances the electro-catalytic activity of Pt/TiO2/Ti electrodesfor galactose 

oxidation. These results were observed in our pervious studies on the electrocatalytic activity on other electrodes [1-3]. 

 

 
Figure 1. (a) The surface morphology of the titanium dioxide nanotubes prepared by anodizing. (b) The surface morphology of platinum 

nanoparticles on the TiO2/Ti electrode 
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Removal of organosulfur compounds from liquid hydrocarbon fuels have become a worldwide increasingly 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 contributing to air pollution and acid rain [1]. The primary 
focus of the new regulation is the reduction of sulfur in transportation fuels. The sulfur content must drop from 500 ppmw to less than 15 

ppmw in diesel and from 300 ppmw to less than 30 ppmw in gasoline [2]. In 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 modification forms was investigated in the batch mode. The adsorption process were 

studied from both equilibrium and kinetics point of view. Fig. 1 shows the adsorption isotherms and the predicted values by Langmuir-
Freundlich equation for DBT on the various modified activated 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 carbon cloth on the 

removal efficiency was discussed. 

 
Fig. 1 
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Liquidïliquid equilibria (LLE) of ternary and quaternary systemshave been the subject of interest of many researchers fromvarious 

aspects.Liquidïliquid (LL) phase transitions and equilibria are the basis of separation processes such as extraction in fluid systems with 

limited miscibility. Thermodynamic aspects of liquidï liquid equilibria (LLE) have been investigated intensely since the beginning of the 
last century up to the present time [1]. There has been a considerable interest in using suitableco-solvents for extracting aromatic 

hydrocarbons from alkanemixtures in different chemical and oil industries [2].Ethanol may be considered as the suitable solventin the 
recovery of aromatics, such as toluene and m-xylenefrom refinery process streams. In this work, we report the LLE results for the 

mixture (water + ethanol) + m-xylene + n-dodecane at three temperatures (298.15,303.15 and 313.15 K) and the results are correlated 

with the UNIQUAC[3] and NRTL [4] activity coefficient models.The phase diagram of theternary system equimolar water + ethanol(1) 
+m-xylene(2) + dodecane (3) is represented in Figure1 at 303.15 K. 

 

Figure 1 

The experimental LLE data were determined by using a glasscell with a water jacket to maintain a constant temperature(°0.1 ẒC). The 

solutions were made by mass using Sartoriusanalytical balance. Themixtures were prepared inside the cell and vigorously agitatedwith a 

magnetic stirrer for 4 h, and then left to settle for at least 24 h. Samples of both liquid phases were collected and analyzedbyusing a 

PerkinïElmer gas chromatography.  
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An extensive research is going on in the area of Interpolymer interactions and formation of interpolymer complexes [1-2]. Formation of 

interpolymer complexes can be achieved through the specific interactions such as electrostatic interactions, hydrogen bonding and 

hydrophobic interactions etc. [3-4]. The interpolymer complexes resulting from these interactions possess distinguished characteristics 

that are different from those of the individual components [5]. polyelectrolyte complexes (PEcs) is one kind of interpolymer complexes 

formed by electrostatic interactions of oppositely charged polyelectrolytes in solution [6]. These interpolymer complexes have gained 
much attention in the past few years because of their potential appellation in industry and medical biology [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 made   during the last two decades[8]. 
Intermacomolecular complexes formation were used to prepare Chitosan (CS) nanoparticles as a drug carrier. Nanoparticles were prepare 

by ionic cross-linking of Chitosan with sodium tripolyphosphate (CS-TPP) and then fluoxetine drug was loaded on them. The 

physicochemical properties of nano-particles were characterized by IR spectra, SEM , TEM and TGA techniques. In vitro drug   release 
study at 37 0C in pH 7.4 phosphate buffer was examined with (UV) spectrophotometer. Dissipative particle dynamics (DPD) simulation 

is used in this study to model the distribution of fluoxetine molecules in Chitosan- tripolyphosphate (CS-TPP) nanoparticles. The 

mesoscale simulation results are satisfactory medicated that CS, TPP and fluoxetine drug are in good aggregation. 
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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 complexation between 

and poly(acrylic acid)  as a result of hydrogen bonding was confirmed by the shift in the carbonyl absorbtion band of poly(vinyl 

pyrrolidone), using FT-IR and dissipative particle dynamics (DPD) simulation.  Poly(acrylic acid) (PAA), chitosan, hydroxypropyl 
cellulose and their derivatives are the widely studied mucoadhesive materials. Because of the high water solubility of PAA, its use as a 

carrier for the continuous release of drug is critically limited [1-3]. It was found that the water solubility of  PAA could be reduced by 

interpolymer complexation and it,s adhesive 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 able to aggregate and precipitate in 

water and ethanol in a relatively short period of time those results in formation of a PAA/PVP interpolymer complex [4-7]. This fact 

illuminates that the intensity of hydrogen bonding between PVP and PAA is pretty strong. This strong complexation could be used to 

prepare mucoadhesive microspheres. However each component is soluble in water but they can form a complex and precipitate together. 

It is significant to investigate drug delivery system (DDS) with the help of computer simulations. Simulations in couple with experiments 

might create a deeper comprehention from the controlled preparation of DDS [5-6]. In this work using DPD method, the structure of the 
PVP/PAA microsphere was depicted and it was realized  hat PVP, PAA and naproxen as a drug could precipitate together and form a 

microsphere. 
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Polymers are widely in pharmaceutical application as suspending and emulsifying agents, flocculants, adhesives, packaging and coating 

materials, and as components of controlled and site ï specific drug delivery systems [1-3 ]. Many pharmaceutical polymers are water-

soluble or at least are able to swell in water, forming hydrogels. In mixtures, these polymers can often interact with each other and 
sometimes form interpolymer complexes (IPC). The complexation between polymers influences their structure and physicochemical 

properties such as solubility, viscosity in solution and ability to adhere to different substrates [4-6]. In aqueous solution, the cooperative 

hydrogen-bonding interaction induces the mutual screening of hydrophilic parts of the interacting macromolecules, leading to strong 
hydrohobization of the resultant complexes. Therefore, the polymer complexes coil up into a compact structure, and the water ï insoluble 

physical network or precipitate is formed.  

However, in some case such as drug delivery, the 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 to stability to selectivity 

encapsulate a wide range 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 work, B-CD and linear polymers, the cooperative 
hydrogen- bonding interaction 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. Since CD, Polyacrylic 

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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Direct alcohol fuel cells (DAFC) employing alcohols directly as fuel, are attractive as power sources for mobile, stationary and portable 
applications. The alcohol is fed directly into the 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 hydrogen [1-3].  The low 

kinetic of electro-oxidation of alcohol is still the main obstacle for the commercialization of direct alcohol fuel cells [1-3]. Therefore, it is 

necessary to place more emphasis on electro-catalyst research and to attain significantly higher activity catalysts. High surface area 

electro-catalytic electrode such as platinum, palladium,gold and combination of these electro-catalytic are of interest for fuel cell 

technology. Immobilization of the noble metal particles in an activematrix may enhance the overall reactivity of the catalyticmetal 
centers. In the literature for optimum support for dispersed metalnanoparticles, the attention shall be paid not only to thesystems stability 
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and feasibility of fast charge propagationbut also to existence of the activating mutualmetal-supportinteractions. 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/nano scale dimensions that possess high potential 

for advanced applications as inorganic or biological sensors, electro-catalysis, energy storage and corrosion protection. Among these 

polymers, the polyaniline is an important electrically conducting polymer and it has also 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 was to investigate the 

electro-oxidation of ethanol on platinumnanoparticles dispersed in polyanilinematrices and analyze the effect of their morphologies on 

the electro-catalytic characteristics of this modified electrode. The polyanilinefilms were obtained by electro-polymerization of aniline on 
titanium substrates. Platinumnanoparticles dispersed on the polyanilinefilms by cathodic electrode-position. The electro-oxidation of 

ethanol on Pt-Nps/PAni/Ti electrodes was carried out using cyclic voltammetry and the results are discussed on the basis of differences in 

their surface area. The surface morphology and element analysis of platinumcoating on polyanilinefilms were characterized by scanning 
electron microscopy (SEM) and energy-dispersive X-ray spectroscopy (EDX), respectively. 

 
Figure1.Scanning electron microscopic images of pure polyaniline film on the titanium electrode 
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Transformer oil (insulating oil) is highly-refined mineral oil, used in oil-filled transformers that is stable at high temperatures and has 

excellent electrical insulating properties. The oil helps cool the transformer and then its thermal conductivity is a very important property. 

Nanofluids, consisting of nanometer-sized 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 possibility of obtaining large 

increases in thermal conductivity compared with liquids without nanoparticles, strong temperature-dependent effects, and significant 

increases in critical heat flux In this paper,different concentration of ZnO/transformer oilnanofluids prepared by dispersing ZnO via 
ultrasonication method. Thermal conductivity was measured using aKD2-pro 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 a thermo-resistor as embedded the probe is connected 

to a microprocessor for controlling the heat addition and recording the measurement necessary for the calculation of the thermal 
conduct.The obtained results show that the thermal conductivity of oil-based ZnO nanofluid is increasedsignificantly with increasing 

temperature.The effect of ZnO volume fraction on thermal conductivity of nanofluid was also studied in details. 
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Aromatic polyimides are well known as high-performance polymeric materials because of their excellent thermal stability and balanced 

mechanical and electrical properties, and they have been used in adhesives, composites, fibers, films, and electrical materials [1-3]. 

Thermal properties can be expressed by the value of activation energy, which can be used to predict the maximum temperatures, for 

estimation of lifetime and thermal stability of polymers [4-5].   The thermal degradation kinetic of 1,5-Naphtalene Diamine Pyromellitic, 
1,4-Naphtalene Diamine Pyromellitic, 3,3-Diamino Diphyl Suffan iamine Pyromellitic, 4,4- Diamino Diphenyl Sulfane, 4,4 Diamino 

Diphenil - ether was studied by thermogravimetric analysis (TGA) in nitrogen atmosphere under non-isothermal conditions at three 

heating rates: 7.5, 10 and 15°C/min. The TG-DTG curves of samples showed that their thermal degradation process were very complex.  
The apparent activation energies of thermal degradation reactions calculated by Tang, Flynn-Wall-Ozawa(FWO), Kissenger-Akahira-

Sunose (KAS), Coats-Redfern (CR) and Invariant kinetic parameter (IKP) methods. The kinetic model and pre-exponential factor were 

obtained for the sample has a higher thermal stability [6-7]. 
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Kinetic study of DPPH scavenging In the presence of mixture of carnitine and silybum marianum extract as an antioxidant 
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There has been an increasing concern for free-radical 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 superoxide 
radical anion (O2ī), hydrogen peroxide (H2O2), hydroxyl radical (ÅOH) and singlet oxygen (O2), which are normally generated during 

physiological metabolic activities. ROS have been linked with aging and many degenerative diseases such as cancer, inflammation, 

immune system decline, cardiovascular 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 prevent oxidation of that 

substrate. 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 an antioxidant [3,4]. 
This study waz undertaken to investigate the free radical-scavenging and antioxidant activities of carnitine, silybum marianum extract 

and mixture of them. The H-transfer reactions from an antioxidant to DPPH were monitored using UV-Vis spectrophotometer. The 
temperature in the cell was kept at 25oC by 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 DPPH (k1), in the presence of carnitine, silybum 

marianum extract and mixture of them were obtained 0.2538, 0.3498, 0.1622 min-1 under pseudo-first-order conditions at 25oC. The 
values of activation energy and enthalpy for binary system are 36 kj mol-1and 39 kj mol-1, respectively. This study is expected to provide 

important results to use in various therapeutic projects.  
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The Ni/Zn binary coating was electrochemically deposited on a copper electrode. Then, it was etched in a concentrated alkaline solution 

(30% NaOH) to produce a porous and electro-catalytic surface suitable for methanol electro-oxidation in 1M NaOH solution. The surface 

composition of coating before and after alkaline leaching was determined by energy dispersive X-ray (EDX) analysis. The surface 

morphologies were investigated by scanning electron microscopy (SEM). Their catalytic activity towards the methanol electro-oxidation 

was assessed by recording cyclic voltammetery curves and electrochemical impedance spectroscopy (EIS) techniques. It was found that 

the Ni/Zn coating has a porous structure. The activation of electrode related to the removal of any existing corrosion products and 
accumulations from the pores and formation of cracks during hydrogen gas evolution. Cyclic voltammetery studies confirmed that the 

surface and thereby the electrocatalytical activity of leached prous Ni electrode is far greater then the unleached Ni surface. 
 

 
 

Fig. 1. SEM micrographs for electrodeposited Ni/Zn electrode after leaching 

 
Fig. 2. Cyclic voltamograms of methanol oxidation on (a) smooth nickel, (b) Ni-Zn and (c)leached Ni-Zn electrode in 1 M NaOH+ 0.1 M 

methanol aqueous solutions 
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Thiophenol (benzenethiol) ArSH as a derivative of phenol belongs to the sulfur-containing compounds whose importance in atmospheric, 
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environmental, biological, and medical areas can hardly be overestimated.Moreover, the recent huge activity in nanoscience and 

nanotechnology has renewed the interest in these compounds, particularly in thiophenols and its derivatives, because of the abili ty of 
sulfur to bind metalic clusters [1-3].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 intensities of thiophenol is 

discussed. We also examined the intramolecular hydrogen bonding of ortho-substituted thiophenols and compared with that of phenols.In 
this study, the equilibrium geometry and vibrational frequency of titled compounds were computed with the GAUSSIAN 03 software 

program by using a selection of modern density functional, using B3LYP level. Naturalbond orbital analysis [4] was carried out using 6-

311++G** basis set. The influence of solvent on compounds was studies using the Onsager model.The optimized geometry parameters 
and harmonic vibrational frequencies of halogenated thiophenols in the gas phase obtained at Density Functional Theory (B3LYP) level 

using 6-31G**, 6-311G**, and 6-311++G** basis sets. A comparison of the theoretical spectra of thiophenol with experimental data 

shows a rather good performance of the B3LYP/6-311++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 factors. All the vibrational normal modes of these compounds 

were assigned completely. The SH stretching, bending and torsional modes occupy a particular place among all the vibrational modes of 

thiophenol due to their extreme sensitivity to molecular environment. It was observed that the substitution effects on these frequencies. 
Also the energy differences obtained show that the strength of hydrogen bonding in the ortho-halothiophenols depends on type of 

substituted halogen atom and environmental conditions.     
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NLO Properties of Aza-platinabenzene-Based Chromophores: A theoretical Study  
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The hyperpolarizabilities for a series of substituted Aza-platinabenzene -based nonlinear optical (NLO) chromophores were determined. 
The effects on the hyperpolarizabilities of various donor and acceptor substituents (NH2, OH, Me, H, F, COOH, CN, NO2) were studied. 

To understand this phenomenon in the context of molecular orbital picture, we examined the molecular HOMOs and molecular LUMOs 

generated. The effects of the intramolecular charge transfer (ICT) from the donor to the acceptor groups on the molecular geometry and 
atomic charge distribution of this NLO-phore are minimum-energy structure and Natural Population Analysis. 
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Spectrophotometric and thermodynamic studies on complex formation of thallium (I) ion with uracil at different temperatures 
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Research results have clearly demonstrated that certain metal ions play a basic role in directing a number of biochemical processes. 

Thallium has been recognized as a toxic element for many years. Since thallium(I) 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 biochemical interest [1]. 

In the living cell, there are found nucleoproteins. These compounds control heredity on the molecular level [2]. This revealed the need for 

comprehensive studies of metal ion-bioligand interactions, as model systems.Spectroscopic methods are in general highly sensitive and 
are frequently used to analyze chemical equilibria in solution [1-5]. In 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 uracil in aqueous solution 

was studied using a combination of potentiometric and spectrophotometric methods at different temperatures and constant ionic strength 

by means of computer fitting of the pH-absorbance data with appropriate mass balance equations.A sophisticated method based on 

chemometrical concepts was applied in order to determine formation constants. For this purpose, the computer program equispec was 

used to extract the desired information from the spectral data. The affect of temperature on the formation constants were studied and 
thermodynamic functions have been obtained for the complexes of thallium (I) with heterocyclic base.Uracil and thallium (I) nitrate were 

of analytical reagent grade (Merck). These chemicals were used without further purification. All solutions were prepared in deionized 

water with specific conductance equal to (1.8±0.1) mW-1 cm-1. A HORIBA M-12 pH-meter furnished with a combined glass-saturated 
calomel electrode was calibrated at pH 3.00 and 9.00 [2]. A HP-8453 spectrophotometer controlled by a computer was used for UV-Vis 

spectra acquisition. The data were transferred to a computer for subsequent analysis using MATLAB software, version 6.5 and for 

processing by using equispec program, version 3.1. All measurements were carried out at six different temperatures and ionic strength 0.1 
mol dm-3 NaClO4. Volumes of        10 cm3 acidic solution of Tl+ (3.85×10-5 to 2.8×10-4 mol dm-3) were titrated with an alkali solution of 

the heterocyclic bases (5.6×10-5 to 2.8×10-4 mol dm-3). The formation constant thallium (I) ion with the heterocyclic base of uracil was 

determined using a potentiometric and spectrophotometric technique. Different models including ML, MHL and several polynuclear and 
protonated species were tested by the program. 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 results show apparent 

formation constants are corresponding to thermodynamic constants.  
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The formation constants of Tl (I) with uracil at six different temperatures were evaluated with equispec program. Equispec is a computer 
program using the matrix based MATLABenvironment for second order global analysis of spectrophotometric equilibrium data. The 

enthalpy and entropy of the reactions were determined from the dependence of the equilibrium constants on the temperature, Van't Hoff 

equation  (Table 1). 
Table 1. Values of thermodynamic parameters for the Tl (I)-Uracil system 

at 298 K 

Equilibrium  DH 

(KJ/mol)  

DS 

(J/mol) 

DG 

(KJ/mol)  

log b101
* 

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

* pM+ + qH+ +rL-        MpHqLr
(p+q-r)   bpqr=[ Mp Hq Lr

(p+q-r)]/ ([M +]p [H+]q [L -]r) 
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Electro-Oxidation Study of D-glucose on Pt/TiO2/Ti in NaOH Alkaline Solution 
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In this investigation  The electro-catalytic behavior of  Pt/TiO2/Ti electrodes for the D-glucose electro-oxidation was studied by cyclic 
voltammetry. Pt/TiO2/Ti  electrodes were prepared  by platinum  electroplating in  a  bath    the  base  4  m mol  H2PtCl6  and  0.5 M  

H2SO4. Study  of   bath  showed  that, the  best coating  is  made  in,  platinum  electroplating  in  pH= 0.5- 1.5,  and  the temperature  

range  of  65-70ęC;  with  current  density  of  20  mA/Cm2. Titanium oxide nanotubes were fabricated by anodizing titanium foil in a 
DMSO + 2% HF (38-40%)  electrolyte 70  volt  at 12  hours onto TiO2 nanotubes layer on titanium substrates. The morphology and 

surface characteristics of Pt/TiO2/Ti electrodes were investigated using scanning electron microscopy and energy-dispersive X-ray, 

respectively. The results indicated that particles platinium were homogeneously deposited on the surface of TiO2 nanotubes The results 
showed that Pt/TiO2/Ti electrodes exhibit a considerably higher electro-catalytic activity toward the oxidation of  D-glucose. The 

catalytic oxidation peak current showed a linear dependence on D-glucose concentration and a linear calibration curve was obtained in 

the concentration range of 0.1ï0.5 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. 
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CdS is a direct band gap semiconductor and has relatively high absorption 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 techniques such as chemical bath 
deposition (CBD), laser ablation, sputtering, and 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 of substrates [3]. 

Nanocrystalline cadmium sulfide CdS thin films with relevance for optical applications were synthesized from aqueous solutions by 
chemical bath deposition. This work deals with the preparation of cadmium sulfide (CdS) thin films by chemical bath deposition. The 

energy band gap (Eg) was calculated 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), 20ml ethylenediamine 
(0.5M) such as complexing agent was added to control the release of the cadmium ions.The temperature of the chemical bath was 50ęC 

and the pH was adjusted to 7. The morphology of the thin films were studied by a Cam Scan MV 2300 scanning electron microscope 

(SEM) and transmission spectra were measured using UV/ VIS Cary (Varian) spectrophotometer.  The nanocrystalline thin films of CdS 
were successfully deposited by chemical bath deposition method. The transmittance spectral shifts are explained based on grain size 

effects. The obtained films werehomogeneous, strongly adherent and uniform surface with very low pinholes well covered to the 

substrate.The transmittance spectral shifts are explained based on grain size effects. The films with shorter deposition time have a higher 
transmittance at shorter wavelength.The band gap measuredwas found to be in the range of 2.7 - 3.2 eVwhich leads this semiconductor to 

act as an optical window in photovoltaic cells.  
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Developed gas-sensor 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 effective parameters of (5, 0) 
single wall carbon nanotube as carbon dioxide sensor were determined. Also, the interaction of carbon dioxide molecule with internal and 

external wall of (5, 0) single wall carbon nanotube using Gaussian 03 coding by density functional theory at B3LYP/6-311G level of 

theory was studied [4]. Rotation of carbon dioxide molecule on theinternal and external wall of carbon nanotube in different directions 
and sites with measuring parameters like barrier energy, activity and stability of nanotube structure was investigated. Calculations show 

that the adsorption of carbon dioxide molecule on the outer surface of (5, 0) nanotube is stronger than inside surface of the nanotube, with 
calculated energy of -0.8884 kcal/mol, exothermic, and 304.965 kcal/mol, endothermic, respectively. The energy of nanotube adsorption 

with rotation of CO2 molecule vertically on the outersurface under zero, twenty, forty, sixty and eighty angle are -0.753, -0.3765, 1.004, 

3.9532 kcal/mol respectively. Therefore the best interaction between CO2 and (5, 0) nanotube occurred at zero angle.  
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Presence of pollutants in natural water is an environmental problem. A simple method for removal of pollutants is adsorption, especially 
by activated carbon [1]. Although activated carbon has been used widely for pollutant removal, the disadvantage is its relatively high 

cost. As a novel method for preparation of activated carbon, recently a great attention has been paid to the microwave heating. The main 

advantage of the microwave heating is thereduction of the treatment time which reduces the energy consumption as well [2, 3].In this 
study Grapevine rhytidome (the outer layer of bark on trunk), as an abundant and low-cost precursor, was used to prepare granular 

activated carbon with high surface area (via H3PO4 chemical activation under microwave heating)for adsorption of methyl violet from 

aqueous solution. Microwave heating source was used to reduce the energy consumption.To optimize the preparation, the effects of the 
different parameters on the ability of the samples for removal of methyl violet were studied. The sample prepared under optimum 

conditions ofacid 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 selected as the best 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 m2/g) in a short time.  The obtained activated carbon was characterized by N2 adsorption/desorption, SAXS, TEM, and SEM 

methods.The results showed that obtained activated carbon is an amorphous feature and a porous structure with both micro- and meso-
porosities.  The adsorption onto the obtained activated carbon and the commercial granular activated carbon was studied from both 

equilibrium and kinetic point of view. Based on the obtained results, the rate of adsorption onto the obtained activated is more than the 

commercial. Also, the new activated carbon showsmuch higher adsorption capacity (more than twice the commercial one) for adsorption 
of methyl violetfrom aqueous solution.  
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Nanofluid is a new class of fluids containing nano-sized 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 it is verified that the 

concentration of copper source, acetate salt, and reaction time affected the size and shape of clusters of primary nanoparticles and then 
nanofluids with different microstructures could be obtained by changing the synthesis parameters. Two transport properties, thermal 

conductivity and viscosity for different concentration of the prepared CuO/water nanofluids were measured precisely. The results show 

that, thermal conductivity of the prepared nanofluids is higher than the values of the base fluid. The thermal conductivity of the 
nanofluids was also observed to be strongly dependent on temperature.  The experimental results also showed that the apparent viscosity 

of the nanofluids decreased with increasing temperature. The experimental viscosity and thermal conductivity data were correlated to 

semi empirical models.  
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In this research study, wefocus on a kind of fullerenes (C60).This molecule optimized in various solvent media such as water, heptane, 
toluene, methanol, DMSO and ethanol using the self-consistent 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 carbon atom at the corners of each hexagon 

and a bond along each edge. A polymerized single-walled nanotubes (P-SWNT) is a substance composed of polymerized fullerenes in 
which carbon atoms from one buckytube bond with carbons in other buckytubes.we performed no empirical quantum-mechanical 

calculation at the HFand B3LYP/3-21G,6-31G,3-21G* 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 work, the density functional calculation 
gives similar or even better results than Abinitio method other. The used soft wares in this research are Nanotube modeler, Gaussian 03W 

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

indices of structure, comparing the cyclic molecules with the corresponding chain forms. 
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The understanding of protein dynamics is one of the major goals of structural biology. We carry out computer simulations in the hope of 

understanding the properties of assemblies of molecules in terms of their structure and the microscopic interactions between them. 
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 of time. So far we 

studied Human Lysozyme protein with molecular dynamic simulation. Human Lysozyme is a 130-residue protein found in secretions 
(e.g., saliva, sweat, and mucus) and more generally in leukocytes and kidneys. Its native structure consists of two domains: an Ŭ-domain 

that has four Ŭ-helices (AïD) and one 310 helix, and a ɓ-domain, which consists mainly of an ant parallel ɓ-sheet and a long loop.  The 

Lysozyme coordinate used in this work was obtained from RCSB protein data bank. Hydrogen atoms are added and the final system 
includes solvent molecules that are represented by the SPC model. All atoms are explicitly represented. The solvated model is contained 

in a cubic box using periodic boundaries conditions. The building of the protein models and all their simulations are carried out with the 

GROMACS suite of programs. The ffgmx force field is used to describe the atomic interactions. For the correct treatment of long-range 
electrostatics, we make use of the particle mesh Ewald summation algorithm. The high frequency degrees of freedom from the covalent 

bonds of hydrogen atoms are constrained using the LINCS algorithm. The system is coupled to an external temperature bath with a 

separate bath for the solvent and the solute. During the simulation the regulation of the pressure have been applied using regular 
procedures. Energy minimization was carried out using steep integrator before running the full simulation of up to 2ns. In this study, the 

dynamical behavior of such networks is examined by considering the 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 studied the fluctuation, 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) in diferrent situations. 

The native structure is rich in helices and strands, both 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 bonding network).  We observe that 

during 50°Csimulation, there are most fluctuation in the ɓ-domain that belongs to the loop in this domain. Such behavior is expected as 

the hydrogen bonding network connecting this loop region with the S1 and S2 regions in the lysozyme  is disrupted due to the simulation, 

thus leading to a more 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-positive repulsive forces during with temperature. 
Thatós why for normal temperaturestability. 
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Magnetic nanoparticles nanostructures materials an important class of artificial nanostructures materials. Such superparamagnetic 
nanoparticles have great potential for biomedical applications [1-3]. Their magnetic signal far exceeds that from any of the known bio-

entities, making them readily identified in the ocean of biomolecules. Iron oxide nanoparticles, due to their chemical and magnetic 

stability and low level of toxicity in biological systems, have been widely tested for their use in biomedicine [4, 5]. In the research, 
Magnetite (Fe3O4)nanoparticles were prepared by coprecipitation from and Fe3+and Fe2+ solution in alkaline medium. In the process, two 

kinds of surfactant (cetyl tree methyl ammonium bromide and cetyl pyridinum chloride) were studied. Fe3O4nanoparticles were coated 

with human serum albumin (HSA). Characteristics of magnetic particles coated or uncoated were carried out using scanning electron 
microscopy, X-ray diffraction and FT-IR spectroscopy. The interactions of colloidal iron oxide nanoparticles and serum albumins, 

including HSA, were studied by UV-Visible spectrometer on different pHand different temperature. The thermodynamic parameters, 

enthalpy change (ȹH0), entropy change (ȹS0) and Gibbs energy change (ȹG0) for the reaction were calculated. These results demonstrate 
that pH can play an important factor in protein adsorption on nanoparticles iron oxide.  
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Three new copoly(amide-imide)s (F-I) were synthesized throught the direct polycondensation reaction of N-(4-carboxy ethyl) 
trimellitimido (3) with 4,4ô-diaminodiphenylsulfone (a), 4,4ô-diaminodiphenylether (b) and 3,4-diaminobenzophenone (c) in a medium 

consisting of N-methyl-2-pyrrolidone (NMP), triphenyl phosphate, calcium chloride and  pyridine. The resulted copolymers were 
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characterized by means of FT-IR spectroscopy, element analyses, inherant viscosity, and solubility tests. The polycondensation reaction 

produced the new copolemer (F-I) in high yield and inherent viscosity between 0.022 dLg--1 and 0.427 dLg--1.  Thermal stability of the 
resulted copolymers were compared using TGA and DTG thermograms. Further, ab initio molecular orbital (HF/3-21G*) method was 

used to optimized the smallest common unit of copolymers. Also, NBO analysis was used investigate the resonance energies associated 

with donor-acceptor electronic delocalization, bonding, nonbonding and antibonding orbital occupancies and energies. Finaly, the 
correlation between the thermal stabilities, optimized structural parameters and NBO results was found. 
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In this study, First SWNT (6,0) and CO,H2 molecules were separately optimized using GAUSSIAN 03  programIn this research the 
adsorption of CO,H2 molecules  on inside of the zigzag single- wall carbon  anotube(SWNT)and(6,0)CNT was investigated using 

quantum chemical  calculations and density functional method. In this study the molecules were passed through nanotube with different 

interval and the adsorption energy for SWNT and CO ,H2 molecules was compared and the calculated using b3lyp/6-31G. the conclusion 

was that all the calculated adsorption energy of these molecules were positive, this means that the adsorption of   the CO,H2 molecules is 

endothermic for the tube. The adsorption energy of H2 molecule is lower than CO molecules. 
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Magnetic properties of metallic nickel depends on phosphorous content of NiP alloy [1]. In this article we discuss how can, in contrast, 

phosphorous content affected under external magnetic field. Specific amount of Ni
2+

 ions reduced to metal form. pH values fixed to from 

8 to 12 using NH3. In each experiments, the fixed magnetic fields applied to solution. Moreover, slowly addition of hypophosphite ions, 

reduced the Ni ions. Reaction occurred at temperature 95 ęC. Applied magnetic field produced by throwing electrical current from a coil 

due to voltage 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 some differente lattices. 

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

affect the crystallinity of deposits[3].  
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The measurement and understanding of electron transport through a single molecule electrically connected two metallic electrodes is an 

essential step in the development of molecular electronic. Adenine is one of DNA bases as a molecular bridge is investigated, provides a 

good theoretical model for exploring the structural and electronic properties that the electron transport.Therefore it is of interest to 
understand effect interface interaction on the electronic and molecular structures of the metal-molecule 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 of Adenine 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 the gold atoms of the 

surface. Two gold clusters are Au (111) atoms. Each gold cluster consists of two, three and four gold atoms and metal-molecule-metal 

systems are optimized by locating the molecule on the top, hollow site, bridge site and hybrids of these positions as models contact on the 
Au (111) surface atoms. All the models of molecular wire were fully optimized at B3LYP/6-31G* for S, N, C and H atoms and 

B3LYP/LANL2DZ for Au atom at According to results, on-top model exhibits best molecule-metal coupling for electron tunneling due 

to having minimum gap energy, LUMO like levels up and close to LUMO and rate of accumulated NBO charge on Au, sulfur(S) and 
NH2 group. Also it has been showed that between factors as accumulated NBO charge on Au, sulfur(S) and NH2 group and HLG is near 

relation. 
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Carbon and BN nanotubes have been extensively studied because of their interesting properties and potential application for 

nanotechnology application. In recent years, boron carbon nitride nanotubes have been synthesized [1,2]. Of partial substitution of carbon 

by boron and nitrogen in graphite, leading to the formation of ternary "#. layerd compounds with tunable band gap energy wich can 

be controlled by their atomic composition[4]. An important member of this family is "#. that the most stable one owing to the fact that 

this configuration maximizes the number of B-N and C-C bonds[2,3]. Different "#. nanotubes can be obtioned by rolling up a "#. 

sheet along different directions, because of the anisotropic geometry of the "#.sheet[1]. In this research, using a Tight ï binding model 

and methods based on Green's function theory and Landaure formalism, we investigate the effect of the length of (zz-1) "#. nanotube 

on the electronic density of states for molecular wire as metal/ (zz-1) "#. /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 show that the molecular wire 

including (zz-1) "#. sandwiched between metal electrodes may be a better candidate for nanosized electronic and photonic device 
applications by considering its electronic properties. 
 

-4 -2 0 2 4

0

2

4

0

2

4

Energy(eV)

(a)

D
o
s
(a

.u
)

(b)

 
Reference 
[1] H. Pan, Y. P. Feng, J. Lin. Journal of Nanoscale Research Letters. (2009), 4:498. 

[2] J. Rossato, R. J. Baierle. Journal of Physical Review B. (2008), 77:035129. 

[3] H. Pan, Y. P. Feng, J. Lin.  Journal of Physical Review B. (2006), 73:035420.  

[4] Y. Chen, J. C. Barnard, R. E. Palmer. Journal of Physical Review Letters. (1999), 83:2406. 

 

Comparative Study of CH3OH (H2O) n=0,1,2,3 Complex Adsorption on the Armchair (m,m) Single-walled Carbon Nanotube 
Neda Niazia* , Hadi shafiei b , Kazem Mahanpour c 

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

(  hshafie2005@Yahoo.com) 

 

It was after Iijima,s work in 1991 [1] that global scientific attention was turned to these interesting carbon structure , and applications of 
These unique materials have been carried out .CNTs are considered to be a volled- up grapheme sheet that forms long concentric 

cylinders. The properties of nanotubes depend on the structure, morphology, diameter, and length of the tubes.In this paper, theorical 

study of CH3OH (H2O) n=0, 1,2,3 adsorption on (m,m) , 83 ¢¢m  carbon nanotube was performed of the B3LYP/6-31G   level of 

density functional theory (DFT). The calculated quantum chemical parameters namely EHOMO , ELUMO , the energy gap (æE) , the Milliken 

charge on the C,O atoms , dipole moment (ɛ) The results reveal that addition of water molecules to tube- CH3OH system increases the 

interaction between tube and methanol molecule. The thermodynamic driving force is measured by the methanol adsorption energies on 
nanotubes.Binding energy (Eb) and the energy gap (æE) of one methanol molecule on the sidewall of a single- walled nanotube 

(SWNT).Is calculated as follows 
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A statistical experimental design method was implemented to optimize experimental conditions for the preparation of nickel tungestate 

Figure 1.panel (a) and (b) show the electronic Density 

Of States vs energy for the metal / (zz-1) "#. / metal 

structure for nanotube lengths of 6 and 15 unit cells. 
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nanoparticles using precipitation method. Ultrafine nickel tungestate nanoparticles were synthesized by addition of nickel ion solution to 

the tungestate reagent. The optimal conditions were determined using the Taguchi method [1,2]. The effect of reaction conditions such as 
nickel and tungestate concentrations, flow rate of reagent addition, and temperature on the diameter of synthesized nickel tungestate 

nanoparticles was investigated. The results for analysis of variance (ANOVA) showed that nickel tungestate nanoparticles can be 

synthesized by controlling nickel concentration, flow rate, and temperature. Finally, the optimum conditions for the synthesis of nickel 
tungestate nanoparticles by this simple and fast method were proposed. The results of ANOVA showed 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 to the tungestate 

solution and 30 °C temperature are the optimum conditions for producing nickel tungestate nanoparticles with 94 ± 12 nm width. 
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DNA binding is the critical step for DNA activity. In order to design effective chemotherapeutic agents and betteranticancer drugs, it is 

essential to explore the interactions of metalcomplexes with DNA [1-2].In this study, the interaction of DNA with a new cobalt complex 

with the formula of (Acr)4 [Co(Sal)3] was studied by means of UVïVisible absorption spectroscopy. The observed alterations in the 
absorbance due to changes 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 4.69× 104M-1 in TrisïHCl buffer. Absorption study suggests 

that the cobalt complexinteracts 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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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, several methods for estimation 

of this energy have been proposed  such as related rotamers, Isodesmic reaction, Buemi, and Jablonski models, but these methods often 

overestimate intramolecular hydrogen bond energy. In the present work, we evaluated the O-HéW (W= O, S, N) IHB energies by using 
the appropriate models and examined the relations between these outcomes and various descriptor of HB, such as geometrical parameters 

(OéW and HéW distances), O-H vibrational frequency, topological (r,Ð2r, H, Vé) and NBO parameters (Fig. 1). 
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W = O, S, N and 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 optimizations were 

carried out at MP2 / 6-31̸ ++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 descriptor of hydrogen 
bond were examined. It was found that the most appropriate model, with minimal deviation, for various proton acceptors is different, but 

in general, the related rotamers model is the most suitable for estimation the IHB energies. For instance, the regression coeffic ients for 

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

For NƄHéS system:Ὑ  = 0.858, Ὑ  = 0.494, Ὑ  = 0.776, Ὑ  = 0.276 

For NƄHéO system: Ὑ  = 0.836,  Ὑ  = 0.105, Ὑ  = 0.817, Ὑ  = 0.148 

For NƄHéN system:Ὑ  = 0.703,  Ὑ  = 0.495, Ὑ  = 0.807, Ὑ  = 0.319 
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The pKa 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 many chemical and biochemical process[1-4].Glutathione (GSH) is a tripeptide that 
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contains an unusual peptide linkage between the amine group of cysteine (which is attached by normal peptide linkage to a glycine) and 

the carboxyl group of the glutamateside-chain. It is an antioxidant, preventing damage to important cellular components caused by 
reactive oxygen species such as free radicals and peroxides. This work presents calculated values of the pKa for a glutathione in aqueous 

solvents as water. The pKa values have been calculated using density functional theory(DFT). The conductor polarizable continum 

model(CPCM) is used to describe th solvent. Using these models , we successfully predicted the pKa of glutathione in aqueous solvents. 
The pKa value of a molecule determines the amount of protonated and unprotonated forms of a specific pH. The Handeson-Hasselbach 

equation that shown below, allows such determinations: 

)1(
][

][
log

formprotonated

formedunprotonat
pKpH a+=

 
It is possible in principal to calculate pKa values using quantum mechanics. Gas phase freeenergy and solvation free energy values can be 
calculated and these results can then be used to determine pKa. The following thermodynamic cycle illustrates the deprotonation of 

aglutathione.From this equation, values can be calculated in two ways: absolutely and relatively. We did choosrelative pKa calculations: 
)2()()( aaa pKBHpKBHpH D+=
 

We started glutathione performed calculation. All calculation were performed with Gussian03 software. We started by building the acids 
and their corresponding ions and optimizing each species at the Hartree-Fock(HF) and density function theory(DFT)level with 6-31+g 

basis set.Then its applied to calculate the pKa values 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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The Krafft temperature (also known as Kraft point, or critical micelle temperature)is the minimum temperature at which surfactant form 
micelles. Bellow the krafft 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 solution. In this work the 

relationship between structural parameters and surfactant krafft temperature was studied by molecular mechanics and neural network 
methods. According to obtained results the refractivity and surface area has most influence on krafft temperature of surfactant. Krafft 

temperature is also known as the critical micelle temperature. The krafft temperature can very base on counter ion concentration and 

solvent system. Surfactants are usually composed of hydrocarbon chain and a polar head group. Increasing the length of the hydrocarbon 
chain increases the krafft temperature because it improves Van der Waals forces. Sateesh Krishna Chand Chundra studied about the 

effect of counter ion concentration added with mixture of water and ethylene glycol on krafft temperature of sodium dodecyl sulfate. [1]. 

The measurement of krafft temperature is more long in experimental so before experiment we most prediction the best qualification of 
extraction so the method of QSAR is suitable. With regard to this point of view that the contribution of descriptors in QSAR studies 

arenôt noticed yet, based our search until now. In this project we try to study the contribution of each descriptor in the structural 

parameters of 9 surfactant krafft temperature via molecular mechanics and neural network methods.  In this work the relationship 
between structural parameters such as Surface area, volume, Hydration Energy, Log p, Refractivity, Polarizability, Mass and surfactant 

krafft temperature was studied by molecular mechanics and neural network 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 each 

structural parameters in surfactant krafft temperature was calculated 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 surfactant krafft point 
were detected. The train error values along with check error values 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: 

Name 
Surface 

area (grid) 

Volume 

 

Hydration 

energy 

Log 

P 
Refractivelity Polarizability Mass T(K) 

C16H33OCH2CH2OSO3 584.7 892.56 -7.64 3.81 85.37 24.79 328.26 36 

C16H33(OCH2CH2)2OSO3 639.37 989.47 -8.82 3.98 94.9 28 368.28 24 

C16H33(OCH2CH2)3OSO3 699.68 1087.77 -10 4.16 104.43 31.2 408.3 19 

C10H21COOC(CH2)2SO3 469.98 713.32 -4.85 1.29 62.73 19.8 280.21 8 

C12H25COOC(CH2)2SO3 514.79 787.72 -4.85 1.6 71.29 22.36 304.23 24 

C14H29COOC(CH2)2SO3 559.12 860.51 -4.85 1.9 79.86 24.93 328.26 36 

C10H21OOC(CH2)2SO3 466.22 699.83 -7.03 1.49 59.35 18.51 268.2 12 

C12H25OOC(CH2)2SO3 509.74 772.31 -7.03 1.8 67.91 21.08 292.23 26 

C14H29OOC(CH2)2SO3 562.79 853.9 -8.78 2.1 76.48 23.65 316.24 39 

 
Figure 1.According to obtain result surface area has an important role on krafft temperature. 

0

5

10

15

trn

chk

http://en.wikipedia.org/wiki/Peptide
http://en.wikipedia.org/wiki/Amino_acid
http://en.wikipedia.org/wiki/Cysteine
http://en.wikipedia.org/wiki/Glycine
http://en.wikipedia.org/wiki/Carboxyl
http://en.wikipedia.org/wiki/Glutamate
http://en.wikipedia.org/wiki/Glutamate
http://en.wikipedia.org/wiki/Antioxidant
http://en.wikipedia.org/wiki/Cell_(biology)
http://en.wikipedia.org/wiki/Reactive_oxygen_species
http://en.wikipedia.org/wiki/Free_radical
http://en.wikipedia.org/wiki/Peroxide


 Chemistry, our life, our future                                                            960 
 

 
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 
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Local anesthetics like lidocaine (N-(2,6-dimethylphenyl)-N2,N2-diethylglycinamide) and pirlocaine ((RS) N-(2-methylphenyl)N-

propylalaninamide) are amide local anesthetic and lidocaine is used topically 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 is a sodium channel blocker 
Theirs common forms are salts and insoluble in water which have less toxic effects. Mass spectrometric methods are most commonly 

used. Unfortunately, these methods are destructive and the sample is no longer available for re-analysis by other laboratories. IR and 

Raman spectroscopy provide alternatives for non-invasively 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 obtained and by using quantum 

chemistry calculations the frequencies are assigned to the normal modes [1]. The aim of this study is investigation on the structure, stable 

conformer, and vibrational spectroscopy in solid, CCl4 and CH3CN solutions of Prilocaine and lidocaine 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 Fig 1. The relative stabilities of the lidocaine conformers 

are in the range of 3.5-4.97 kcal/mol and those for prilocaine are in 3.5-5.1 kcal/mol range, with respect to the most stable conformer. 
Dihedral angle between Ph ring and N2C6 for prilocaine conformers is about 40-60º and more than those in lidocaine, so there is no 

resonance between them that it confirmed with calculated N-Ph bond length.  The dihedral angles of O=C-CH-N1 in prilocaine and 

lidocaine are 77.25° and 154.37°, respectively. The difference is due to the presence of two ethyl groups bounded to N1 in Lidocaine 
while there is only one n-propyl group bounded to N1.     
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IR and Raman spectrophotometric studies on the effects of pH and temperature on structural stability of human serum 

albumin(HSA) 
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  Human serum albumin is the most abundant protein in humanblood plasma.  Albumin is a soluble, monomeric  protein which comprises 
about one-half of the blood serum protein. Albumin is essential for maintaining the osmotic pressure needed for proper distribution of 

body fluids between intravascular compartments and body tissues. It also acts as a plasma carrier by non-specifically binding several 

hydrophobicsteroid hormones and as a transport protein for hemin and fatty acids(1) 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 affected the protein 

stability, were shown by IR spectrums. In acidic or alkaline environment, the number and type of hydrogen bands varied due to the 

variation in OH-stretching and OH-bounding areas.Shift of the spectrum from 3400cm-1 to 4000cm-1 repreasents breakage of different 
strong and weak hydrogen bands and construction of concurrent new hydrogen bands. This events meant the obvious change in second 

structure of protein.In the area of 1800-2000cm-1, some changes happened. In the area of 1660cm-1 and 1584cm-1, the peaks were 

weakened and in 1730cm-1, the peak shifted in higher frequencies because of  the variation in OH-bounding 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 
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Molecular hydrogen is well-known for its weak van der Waals potential. Storage of hydrogen in carbon materials, with its potential 

application in hydrogen-fueled transportation system, has attracted much attention recently, and there are growing interests in the 
interactions between H2 and hosts in solid lattices.  For the interaction between a hydrogen molecule and a solid surface such as 

graphene, Density-functional theory, (DFT) [1], calculations are often needed. Many approximations have been put forward to calculate 
the exchange and correlation energies which have been broadly divided into two main categories. The local density approximation (LDA) 

assumes that the exchange and correlation energies are a function of the electron density at the point of evaluation only. The generalized 

gradient approximation (GGA), however, takes into account the gradient of the electron density at the point of evaluation. Typically, the 
adsorption energy is overestimated and the equilibrium distance is too short for results obtained 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 lengths are measured as 

0.75 and 1.42 Å for HïH and sp2 carbon bonds, respectively, which compare well with the experimental values of 0.74 Å for HïH [2] 
and 1.41 Å for CïC 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 around 2.7 Å [4], by the LDA functional calculations. Several adsorption 

sites were studied with the axis of the hydrogen molecule aligned parallel, or perpendicular, to the graphene layer.H2 is placed above, or 
as close to, the center of the graphene plate to avoid edge effects on the hydrogen-graphene binding energies. Calculations were 

performed using the PWSCF package [5] in a plane-wave supercell approach using ultrasoft (Vanderbilt) pseudopotentials. 
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PURPOSE: In this study, we have investigated the combinations of carbon nanotubes (CNTs) through peptide linkages. To this aim, 
density functional theory (DFT) calculations have been performed to understanding the effects of peptide linkages on the properties of the 

resulted bi-CNTs. Moreover, to better understanding the properties of the investigated structures, the parameters of nuclear magnetic 

resonance (NMR) spectroscopy have been also computed for the bi-CNTS. RESEARCH METHODS: The calculations have performed at 
the level of B3LYP DFT method and 6-31G* standard basis set employing the Gaussian 98 package. CONCLUSIONS: In this work, we 

have investigated the properties of bi-CNTs 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 of peptide linkage 

plays a dominant role in determining the properties of bi-CNTs. 
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In the present work, the interaction between molecular oxygen and platinum nanosheets are studied and several values for multiplicity 

were considered. The charge transfer between oxygen and nanosheets are calculated to estimate donation-acceptation in the systems. Up 

to this time, there is no explicit evaluation of the transferred charge between gasous molecules and platinum nanosheets.First, platinum 
nanosheets [1,2] were created as three D2h,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 oxygen molecule was 

located in various points to determine 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        
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Fig. 1. Presentation of critical pointsbetween oxygen molecule and platinum  clusters. 
The presented data provide the possibility of molecular 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 densities are directed to 

the oxygen molecule and platinium 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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Twenty natural amino acids comprise the building blocks of proteins, which are indispensable chemical species to perform a large 

number of biological functions. For amino acids, eight are essential and cannot be produced by the human body. Phenylalanine is one of 

these amino acids. Standard thermodynamic parameters (ȹG0, ȹH0, ȹS0) of  Ŭ-phenylalanine complexes with Co+2, Ni+2, Cu+2, Zn+2 and 

Pb+2 metals ions in water and water-dioxane mixtures solvents of ( 30%-70% and 50%-50%)  and at four different temperatures, 25, 
37,45, 55ęC,  ionic strength was  I=0.1 mol dm-3were calculated. Standard 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 is endothermic. 
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One of the technical restrictions regarding the development of direct alcohol fuel cells (DAFCs) is the anode catalyst poisoning by the 
CO-like 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 

electrocatalytic activity of Pt nanoparticles for alcohol oxidation is dependent on many factors. Of these, the supporting materials and 

their surface conditions are vital for the Pt catalysts to produce high catalytic activity and to reduce the catalyst loading. Carbon 

nanotubes (CNTs) have played an important role as supporting materials due to their unique properties [3]. Moreover, transition metal 

mixed oxides such as perovskites have been recently used as substitutes for noble metals as fuel cell electrodes, due to their ability to 
overcome the high cost and easily accumulation of Pt-based materials [4].  In this research, nanosized perovskite LaFe0.2Co0.8O3 powder 

was synthesized through co-precipitation route. The modified glassy carbon electrode with immobilized Pt nanoparticles on the multi-

walled carbon nanotube, using 5% nafion solution as the binder (GC/MWCNT-PtNPs-nafion) was prepared. The same rout was done for 
the preparation of GC/MWCNT-PtNPs-LaFe0.2Co0.8O3-nafion electrode, except the addition of a known amount ofthe 

LaFe0.2Co0.8O3powder into the cabon ink during the synthesis process. The incorporation effect of the perovskite to the catalytic activity 

of the PtNPS-MWCNT-nafion catalyst toward ethanol oxidation was studied using cyclic voltammetry. Our results showed that the 
incorporation of the provskite-type LaFe0.2Co0.8O3can significantly improve the performance of the electrode for ethanol oxidation. The 

increase in the catalytic activity toward ethanol oxidation was attributed to the decrease in the poisoning effect of the CO-like species on 

the Pt surface by the surface oxygen of the adjacent perovskite. 
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TiO2 is one of the most attracted materials in nanoscience and nanotechnology because of having a lot of interesting properties from 

fundamental and practical point of view [1, 2, 3]. Although many striking results have been achieved when using nano TiO2 in the photo 
catalytic degradation of contaminated compounds or in the photo electrochemical solar-cell fabrication, efforts of scientists to improve 

performances of this material continuously increase day by day. In order to heighten efficiency, nano TiO2 is usually used in the form of 

as either dye sensitized or nitrogen, metal doped materials, including Fe3+[4]. Recently a variety of mixed oxide semiconductors have 
been extensively studied as a new way to enhance performances of nano TiO2 [5]. These materials could have a higher performance, even 

new properties [6]. Here we synthesized Sn and Fe3+doped TiO2 .The Fe3+ (0.5, 0.8, 1.0 mol%) doped TiO2/3SnO2 powders were prepared 

via a conventional sol-gel method and calacined at 400 °C for 2 h. The 0.8 mol % Fe3+-doped TiO2/3SnO2 calacined at 400 °C, 500 °C 
and 600 °C for 2 h. Titanium (IV) isoproxide (TTIP) tetrachlorostannane pentahydrate (SnCl4.5H2O) and ferric chloride anhydrous 

(FeCl3) were used as starting materials. The synthesized powders were characterized by XRD, and SEM. Photocatalytic activities were 

determined by means of degradation of methylene blue (MB) solution. These tests were performed under UV-vis. It is found from spectra 

of UV- vis spectrophotometer that photocatalytic properties would change and also the SEM images of the samples demonstrate changing 

in the size nanoparticles.The phase identification ofsamples was conducted with X-ray diffraction analysis. Thecrystallite size was 

determined from XRD peaks usingthe Scherer equation [7]. 
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In recent years, titanium dioxide has been extensively used as an environmentally harmonious and clean photocatalyst, because of its 
various qualities, such as 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 pollutants [2]. However, its 

practical application 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 catalysts has also been 

attempted by doping them with various transition metals such as Al, N, Pt, Sn and Zn [3-8]. Herein we report the synthesis of TiO2 / Fe3+ 

nanoparticles and TiO2 / 3SnO2 + Fe3+ nanoparticles by using a conventional sol-gel technique and calcination at 400 °C for 2h.For this 
purpose titanium(IV) isoproxide(TTIP), tetrachlorostannane pentahydrate(SnCl4.5H2O) and ferric chloride anhydrous (FeCl3) are used 

as starting precursors. It is found from spectra of UV-Vis spectrophotometer that photocatalytic properties of TiO2 / Fe3+ nanoparticles 

changed by adding SnO2 and also the SEM images of the samples demonstrate changes in the size of nanoparticles.The phase 
identification ofsamples was conducted with X-ray diffraction analysis. Thecrystallite size was determined from XRD peaks usingthe 

Scherer equation [9]. 
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The excess properties are one of the simplest methods to quantify the deviation from ideality of the thermodynamic functions of mixtures, 

which result essentially from molecular interactions, so their measurements will be interesting. 1-alkanols are of great interest nonideal 
compounds due to creating of complex structure [1], and while the fraction of ring complexes increases with the number of ïCH2 groups, 

the degree of association decreases [2]. It has been endeavored to determine the physical properties of pure compounds according to the 

equation of state (EOS) and experimental excess molar enthalpiesdata which have been measured for cyclopentanone (1) + 1-alkanols 
(C1ïC5) (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 further 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 density of the pure 
compounds and their binary 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 room at 298.15 K. The 

excess molar enthalpies 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 the equation:Ὄ   ὐ άέὰ
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ὅ ȹὝ.The excess molar enthalpies of cyclopentanone + 1-alkanols were used to obtain the necessary parameters of Lennardï

Jones potential for determining of the SM and ISM EOSôs with different radial distribution functions of hard sphere.  Excess properties 
are advantageous and economical methods in industrial simulation. If the experimental excess data such as excess molar volume or 

enthalpy combine with EOS at different conditions, they can generate good results for prediction of P-V-Tdata.In this study according to 

excess molar enthalpies and NelderïMead algorithm, the necessary parameters of LennardïJones potential were obtained to determine 
the SM and ISM EOSôs, so by excess properties, it is possible to produce the P-V-Tdata for pure compounds and mixtures. SM and ISM 

EOSôs were used with different radial distribution function of hard sphere.  
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The doping of titanium dioxide (TiO2) with various metal or nonmetal elements has been considered as an effective strategy to tune the 
electronic structure and enhanced the photocatalytic activity of the titanium dioxide. In this paper a solution was made by inserting doped 

Mn in anataze TiO2 with different Mn/Ti molar ratios, were prepared by sol-gel method. Titanium isopropoxide (Ti(OCH(CH3)2)4) was 

used as a starting material. At first the solution of 4.23ml titanium isopropoxide in 20ml ethanol was stirred for half an hour at room 
temperature. Then a mixture of distilled water, acetic acid and ethanol was dropped into the precursor solution at a speed of one drop per 

second under a strong stirring. After that, the solution was continuously stirred for 1h. To have different Mn/Ti molar ratios, the 

predetermined amount of Mn(NO3)2 was put into the solution[1]. The solution was further stirred for 30 minutes and dried to get powder. 

Finally, the powder was annealed at 500ȍc for 2h because the anataze phase is dominated at this temperature [2]. The crystalline 
formation of the samples were investigated by X-Ray Diffraction (XRD), Scanning Electron Microscopy (SEM) and Energy-Dispersive 

Xry spectroscopy (EDX). The diffraction pattern shows the presence of crystalline TiO2 anataze phase. No extra peaks observed in XRD 

patternas impurity. On the other hand, Mn being present on the surface TiO2 as detected in EDX pattern. The ionic radius of Mn2+, Mn3+ 
and Mn4+ ions at octahedral sites are known to be 0.970Å, 0.785Å,and 0.670Å, respectively, while that of Ti4+ ion is 0.745Å. The shift of 

XRD peaks intended to the substitutions of Mn4+to Ti4+ in the TiO2 lattice. The grain 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 molar ratios[1-3]. 
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British chemist Harry Kroto studied molecules with exactly sixty carbon atoms found near red giant starsin1985.Kroto collaborated with 

Richard Smalley and Robert Curl to recreate the conditionsin the laboratory and form C60 molecules by laser vaporization of graphite.The 

increasing interest and significance of the work in the fullerene field led to the award of the1996 Nobel Prize in the chemistry field. 
Recently, studying fullerenes for use in biomedicine became moreinterested. In the past few years, C60 has been used in gene-delivery 

vectors, HIV-1 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 GAUSSIAN program and we recognized that C60 
isstable in water solvent. Our studies focused on delivery 6-Mercaptopurine (6-MP or its brand name Purinethol) byendohedral C60 cage. 

6-MP is an anti-cancer agent but toxic. Drug toxicity should be reduced in such patients. It maybe possible to continue using 

mercaptopurine, but at a lower dose. We put mercaptopurine in C60 to drug protectionand reduce drug dose of usage. We study Molecular 
Mechanics in MM+ method using HyperChem program.  Wehave optimized the structure of C60@6-MP in gas phase and water solvent 

and study vibrational spectrum (IR) . Weusing CisPt for receptor (CisPt is sensitive to pH of cancer cell) and according to vibrational 
spectrum we know thatnano drug will break from exohedral bond with CisPt and then drug will be free. 
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One of the most important properties of carbon nanotubes (CNTs) are their electronic properties [1]. Tuning the electronic properties of 

single-walled carbon nanotubes using the substitution of carbon by heteroatoms represents one of the most promising routes to extend 
their application possibilities [2]. Some experimental studies show that the B substitution in CNTs leads to the formation of BC3 

nanotubes [3,4]. BC3 nanotubes are used in Lithium batteries [5]. In this study.using tight-binding model, Green function theory and 

Landauer formalism [6], we investigate the electronic density of states (DOS), electronic conductance and I-V characteristics of zigzag 
single-walled BC3 nanotubes (ZBC), see Fig.1, for different radii applying the model which is shown in Fig.2 [7].  We have 

considered (6,0) and (8,0) BC3 nanotubes (part D) in our calculations. Figure 3 demonstrates DOS of ZBC for different radii. Our 
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calculations show that the increasing the radius of ZBC nanotube results to increasing in the band gap of it, and also radius changes result 

to changes in electronic propertis of ZBC. 

 
Fig. 1.A typical representative of ZBC. 

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

-4 -3 -2 -1 0 1 2 3 4

0.0

0.1

0.2

0.3

0.4

0.0

0.1

0.2

0.3

0.4

0.5

 

DO
S(

arb
.un

it)

Energy(eV)

 

 

 
Fig. 3.Panels show the DOS of ZBC for (6,0) and (8,0) nanotubes, from down to up, respectively. 
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Proteins are polymers of the 20 naturally known amino acids, 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 polypeptide chain on 
ribosome of the cell. Polymerization is based on 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 at the N-terminus position. The C-terminus 

position is named as X-position. Eight different amino acids are chosen for X-position and they are aspartate (Asp),asparagine(Asn), 
Cystine (Cys), Glycine (Gly), phenylalanine (Phe), Tyrosine (Tyr), Valine (Val) and Serine (Ser). In this study the optimized geometries, 

energies and thermodynamic properties such as ȹH, ȹG and ȹS for different dipeptides have been determined by using quantum 

chemical calculations in the B3LYP/6-311G(d, p) level of theory. All of calculations were performed by using GAUSSIAN03 program 
[2].  

 
Fig .1. The scheme of ser-x of the dipeptides studies 

The bond lengths, bond angles and dihedral angles of different dipeptides are extracted and with aid of these results, the effect of 

hydrogen bond, the induced effects of alkyl groups and cause of difference in dipeptides 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 value of bond length 

especially peptide bonds in different kinds of dipeptides have not so change. The bond angles of amide plane (<N7-C3-O5-C2, see Fig.1) 
are measured and deviation of this angles from 120° represent that the amide plane is not quite planar.The calculated energies show that 

the larger dipeptides are more stable, because the size of dipeptide is effect on dipeptide stability.  The evidence presented in this paper 

supports the idea that the amid plane is not actually planar and that the geometry about the ‌-carbon atoms at the corners of the amid 
plane vary with respect to different amino acids substituent. 
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PbS has a narrow direct band gap and has been widely used for infrared detectors. in this study we report the photoelectrochemical 

behavior of PbS in a salty solution. PbS particles were synthesized conveniently by means of Cyclic voltammetry  and Impedance 

Spectroscopy processes at room temperature in aqueous solution consisted of 0.1M Na2S and 0.1 M KNO3 .Pbs is oxidized to pb2+ by 

cycling  within a potential rang  of  0.2 to 1.2 V  or by Impedance spectroscopy  at condition time 15s and condition potential 0.5 V under  

light illumination. The produced pb2+ reactes with S2- to produce PbS .under light irradiation an increase was observed in anodic current 

and pbs passivation.photo currents values are reported.by using impedance spectroscopy in different potentials the Mott-Shottky plots 
which are obtained(for Pb/PbS) and flat  band potentials  and  charge carrier 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 anodic shift. Then we 

investigated the corrosion of synthesized PbS in the dark and under light illumination at NaCl 3.5% W/w solution with TAFEL and 
Impedance Spectroscopy . The calculation of Icorr from TAFEL plot and charge transfer potential from impedance spectroscopy 

demonstrates  that formation of PbS semiconductor cause to increase corrosion resistance of lead but light illumination decrease the 

corrosion resistance with increasing Icorr.    
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One of the most important physical properties in the design of high pressure surface equipment and reservoir calculations is the 
isothermal compressibility (əT). 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 for the əT at different pressure and temperature 

ranges, but, many of these methods could not be predicting əT properly. In recent years artificial neural networks (ANN) and combination 
of wavelet theory with neural networks, namely wavelet neural network (WNN), have provided a high performance nonlinear analysis 

tool that may be used to avoid the shortcomings involved in prediction methods. Hence, in this work we used WNN for əT prediction of 
n-alkanes for the first time. A population of 536 experimental values of əT for 9 long chain n-alkanes (C12, C15, C17, C18, C19, C23, C24, C28, 

C36), were randomly divided into 3 groups: 356 data for training set, 91 data for prediction set and 91 data for validation set [1-5]. The 

first selected descriptors were temperature and pressure because 
Tə  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 useful. The number 
ofoccurrences of these functional groups for each compound as well as two experimental descriptors; temperature and pressure are used 

as input parameters for the model. A feed forward wavelet neural network was used to process the non-linear relationship between the 

relevant descriptors and 
Tə . 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 prediction result for əT 

prediction with an average absolute error lower than 0.86 % reveals the capability of the WNN model.  
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Thermal pressure coefficient (g) is one of the thermophysical properties that may be calculated along with second-order derivation of 

pressure. But, derivation of a general EOS that is applicable to a wide range of temperatures and pressures for different fluids is a difficult 

task. Hence, 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 years these 

methods very considered due to their success when complex non-linear relationships exist among data. In this work, a novel WNN was 

employed for prediction of thermal pressure coefficient of n-alkanes over a wide range of temperature and pressure. A population of 320 

experimental values of g for propane to n-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 values of g , calculated using exact EOS for these compounds in ref. 1. 
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The first selected descriptors were temperature and pressure because 
Tə  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 useful. The number 

ofoccurrences of these functional groups for each compound as well as two experimental descriptors; temperature and pressure are used 
as input parameters for the model. A feed forward wavelet neural network was used to process the non-linear relationship between the 

relevant descriptors and g. 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 capability of the model has been 

evaluated by predicting values of density by the optimized WNN-GCM model for the validation and test sets. The excellent prediction 

results, reveals the capability of this model. 
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Conformational behaviors of mercapto-methanol, Selanyl-methanol and Selanyl-methanethiol. A hybrid-DFT study and NBO 

interpretation  
Leila Nejad Rezaei,1 Seiedeh Negar Mousavi2, Hooriye Yahyayi3, and Davood Nori-Shargh2 

1. Department of Chemistry, SavehBranch, Islamic Azad University, Saveh, Iran ,2. Department of Chemistry, ArakBranch, Islamic Azad University, Arak, 

Iran ,3.  Department of Chemistry, Zanjan Branch, Islamic Azad University, Zanjan, Iran 

 

The contributions of the hyperconjugative interactions, total dipole moment differences and steric effects on the conformational 

properties of mercapto-methanol (1), Selanyl-methanol (2) and Selanyl-methanethiol (3) have been investigated by means of hybrid-DFT 

based method (B3LYP/6-311+G**) and NBO interpretations. The most stable conformations of compounds 1-3 were found by changing 
and scanning the dihedral angles H-M-O-M (M=O, S and Se). The results obtained showed that the gauche.gauche (g.g) conformations of 

compounds 1-3 are more stable than their gauche.-gauche (g.-g) and gauche.cis (g.c). The NBO analysis of donor-acceptor (LPŸů*) 

interactions showed that the generalizedanomeric effects (GAE) decrease from the most stable forms (g.g) of compound 1 to compound 3. 
In addition, the calculated dipole moment values between the g.g and g.-g conformations [ȹ(µg.g - µg.-g)] decrease from compound 1 to 

compound 3. The calculated GAEdecrease from compound 1 to compound 3, the rationalization of the conformation preference solely in 

terms of the GAEsucceeds to account quantitatively for the conformation preferences in compounds 1-3The correlations between the 
GAE, bond orders, pairwise steric exchange energies (PSEE), ȹGCg.g-g.-g, ȹGg.g-g.c, total dipole moment differences, structural parameters 

and conformational behaviors of compounds 1-3 have been investigated. 

 

First-principles study on the Si adsorption and clustering on the B80 fullerene nanocage 
Fatemeh Kazempoor, Masoud Darvish Ganji* 
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During the last year, a number of interesting works have also been dedicated to boron nanostructures including fullerenes and nanotubes 

and the results show that these novel nanostructures,can be used as promising materials for hydrogen storage [1]. On the other hand, 
various type of host materials such asLi, Na,K,Mg,Ti,Sc,é have been examinedfor hydrogen storage [1]. However, the difficulty of 

using these host materials is that neither high adsorption capacity nor the desirable adsorption on the substrate are achieved by them [2]. 

In addition physical clustering is another drawback of these materials. In this paper, we study the adsorption of Si atom as semi metallic 
element on the B80 fullerene for potential hydrogen storage media. The ab initio calculations were carried outby using the generalized 

gradient approximation (GGA) with the Perdew-Burke-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 hexagons,(2) the center of the 
pentagons,(3) B-B bond fussing two pentagon rings, (4) B-B bond fussing five and six member rings and (5) on the tip of B atom of the 

nanocage (Fig 1-a).  

 

 

 

 
   

                                                           (a)                                           (b)                                               (c) 

Fig. 1. (a) The most stable state of Si-coated B80 complex. (b) B80 fullerene coated by 12 isolated Si atoms and (c) B80 attached by the 
compact Si12 cluster. After full structural relaxation of the considered systems, we found that the hollow site of pentagon ring is more 

favorable site for the Si adsorption with binding energy of -130.24 kcal/mol (Fig. 1-a). This adsorption energy is competitive with the 

metals elements (even more stronger) which have been 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 Si atoms is -175.05 

kcal/mol more stable thermodynamically than that of B80 attached by the compact Si12 cluster (Fig. 1-b,c). Surprisingly, this Si coated 

B80 system have a lowest tensity to clustering compared to the all other host materials presented up to now and seems to be a suitable 
material for hydrogen storage.   
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M. Eghtesadi2, S.M. Azami1,*, M. Kheirmand 1,N. Bagheri2, S. Kanani2 

1Deprtment of Chemistry, College of Sciences,Yasouj University. ,2 Department of Chemistry, College of Sciences,Azad university of Firooz abad branch. 

,Malihe_eghtesadi@yahoo.com 

 

In this study several structures of platinium nanosheets are investigated which has not been reported to the date[1]. The structure and 

position of metal atoms, are taken form experimental data.Orbitals in the nanosheets are separated into ů and ˊ components with 
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respect to reflection from the molecular plane, to provides the nature of the ˊ electronic structure of platinum nanosheets[2]; and also 

suggest appropriate structure for electronic 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 multiplicitires.Gaussian 03 ,software 

was applied to calculate energies versus multiplicities diagram.In the next step ,the ciritical points of every platinum sheets as D2h, D3h, 

D6h, were obtained in the various multipilicities by the AIM2000 software.With regard to the results obtained by the AIM2000 software 
in the various multipilicities, it can be determined whether the density will be increased by the increase of multiplicities or decreased 

(Table 1,2). 

                                                    Fig1  Table 
  

 

 

 

 

 

  

 
 

 

Table2 
 

2. D2h neutral 

 
 

 

 
 

 

 

 

The platinum cluster has the classic order. In the normal conditions, the density decreases when the multiplicities and the number of 

singly occupied orbitals will be increased. But it is not similar to the platinum cluster. Fi8nally, it can be concluded that the behavior of 
platinum cluster has no special order. 
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Ikeda, T.; Fujikawa, D.; Mouri, S.;Uoyama, S. Angew. Chem., Int. Ed. 2004, 43, 228 
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Effects of Substituent Groups on Thermodynamics of Enole-Ketone and Imine-Enamine Reactions 
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Tautomerization and proton-transfer 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 attention to them. In this research, 

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 effects on enthalpy and 

energy difference were analyzed. In second part, the proton transfer in the imine- enamine reaction was thermodynamically studied. the 

substituents of imine or enamine were changed and then the substituent group effects on thermodynamics of this reaction was 
investigated. As the result it was seen that each substituent which connected to carbonyl group (or imine) and reduce the electron density 

from carbon of the carbonyl group (or nitrogen of imine group), increases the energy difference between enol 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) reduced by the 
substituent attached to other carbon, it lower the energy differences between enole-ketone (or imine-enemine).    
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Structure and hydrogen bond strength of 

3-fluoro-2-hydroxybenzophenone: A substitution effect study based on DFT calculation 
Reihaneh Ghomi, Razieh Farahati, M. Zahedi-Tabrizi* .Department of Chemistry, Alzahra University, Tehran, Iran 

 

2-hydroxybenzophenone (HBP) is a popular model for investigation of intramolecular hydrogen bonding and has been used as ultraviolet 

light absorbing in polymer stabilizers and sun screen creams[1-3]. This compound has been the subject of many investigations of 
photochemistry and UV spectra [4]. Molecular structure, intramolecular hydrogen bond and vibrational frequencies of 2-

hydroxybenzophenone and 3-fluoro-2-hydroxybenzophenone(FHBP) has been investigated by means of DFT calculations. The molecular 

structure and intramolecular hydrogen bond strength were investigated with ab initio calculations at theB3LYP/6-31G* and 6-311++G** 
levels of theory. The infrared spectra has been analyzed at the B3LYP/6-31G* theoretical level and OH and CO stretching frequencies 

have been investigated.The 1H chemical shift for HBP and FHBP are computed at the B3LYP/6-311++G** level using the GIAO method. 

The calculated chemical shift of the hydroxyl proton was in good agreement with the vibrational results. The results are compared with 
those of HBP. According to the above data (geometry, vibrational frequencies and chemical shifts) the intramolecular hydrogen bond 
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strength  inFHBP is weaker than HBP. The decrease of hydrogen bond strength in FHBP can be justified by considering formation of an 

intramolecular hydrogen bond between the O-H group and fluorine atom. 
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Adsorption of catechol from aqueous solutions onto activated carbon cloth: 

Kinetics and equilibrium studies 
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The increasing public concerns for environmental problems, especially the pollution of water resource, highlight the treatment process of 
wastewater. Phenolic compounds have high toxicity, high solubility and further, widely exist in the effluents of many industries such as 

paper, textile, pulp, steel, petrochemical, petroleum, rubber, dyes, plastic, pharmaceutical and so on [1]. The focus of this work is to 

investigate the removal of catechol (a phenolic compound) from aqueous solution by adsorption onto activated carbon cloth (ACC) at 

35.0 ± 0.1 oC. A batch system was applied to study the adsorption process from kinetic and equilibrium point of view [2]. The 

equilibrium experimental data were fitted to Langmuir, Freundlich, Temkin, Langmuir-Freundlich and Redlich-Peterson isotherms by 

non-linear method. Also the kinetic experimental data were fitted to pseudo-first-order and pseudo-second-order kinetic models [3]. It 
was found that the pseudo-second-order model describes the kinetic 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 previously reported data for 

adsorption of phenolic compounds onto different 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  
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Perfluorosulfonic acid membrane, such as Nafion®, Aciplex® and Flemion® are used as electrolyte membrane for fuel cell because of 

having a high proton conductivity [1,2]. In this paper the effect of gamma ï ray on electrical properties of perfluorosulfonic acid 

membrane by applying a variable voltage and measuring the current and dimension of the sample have been investigated [3]. The results 
shows that the electrical conductivity have been changed by increasing the absorption dose. In order 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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Atenolol a Chiral compound is utilized as blood pressure and shortness of breath is reliever. Investigation has shown that left and right 

(±) anantiomers attribute different pharmacological behaviors. 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 research racemic 
mixtures of different atenolol salts and their pure anantiomers were prepared by using of ascorbic acid, sorboz, aspartic acid, hydrochloric 

acid, tartaric acid, asparghyn and was then made by mixing the salts with different ratios, and  the mixtures were obtained with different 

molar fractions. At final obtained Melting points of salt mixtures were taken ratio were used to plot phase diagram. 
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LiFePO4/C composite has been used as cathode active material in lithium secondary batteries. This composite is prepared by different 

methods such as solid-state reaction, solïgel,co-precipitation, vapor deposition, hydrothermal, solvothermal and microwave.In this 

research LiFePO4/c nano composite was prepared via two sol-gel methods. The first method has been performed using ferrous oxalate 
dihydrate, lithium nitrate, nitric acid and citric acid. The second uses FePO4·2H2O, LiOH·H2O, oxalic acid (H2C2O4·2H2O) and 

glucose (as carbon source) as starting materials. Obtained solid materials after evaporation of water have been calcined in an oven in the 
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presence and absence of air and the nano composite formed were analysed by XRD. 
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A.kajbaf valaa 
aDepartment of chemistry, University of Shahid chamran, Khusestan, Ahvaz  

(a_kajbafvala@yahoo.com) 

 

In this paper, Zinc oxide nanoparticles with hexagonal structure were prepared by hydrothermal synthesis using NaOH and Zinc acetate 
dehydrate (ZnAc2.2H2O) 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 and temperature of 

solution on the adsorption were studied. Langmuir, Freundhich, Temkin and Dubinin-Radushkevich (D-R) isotherms was applied to fit 
the experimental results. Results showed that experimental data was best fitted with D-R isotherm with r2 = 0.995. Thermodynamic 

parameters such as standard enthalpy (ȹH0), standard entropy (ȹS0) and standard Gibbs free energy (ȹG0) were also evaluated. These 

parameters indicated that adsorption of Cr(VI) ions may has more physical nature. It means that adsorbate contacts with adsorbent via 
quit poor forces. This adsorption is spontaneous and exothermic process in nature and adsorption process occurred with a decrease in 

entropy of system. 
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Theoretical investigations in the past decade have revealed that the interaction between cations and aromatic groups, the cation-

Ⱬinteraction, plays an important role in biological processes [1-3]. 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 protein-folding. The cation-Ⱬinteraction is indeed prevalent in biomacromolecules. A detailed 
understanding of this interaction might, therefore, be helpful in evaluating its biological significance, in designing new drugs and 

engineering modified proteins as well as in developing improved molecular force fields. We have presented a comprehensive theoretical 

study of cation-aromatic interactions between NH4
+ and various aromatic groups by use of the DFT method DFT/B3LYP [5]. Our 

calculations using basis set 6-311++G** reveal the diversity of the binding of NH4
+ to these aromatics. We find that nitrogen 

heterocyclics with localized lone-pair electrons tend to react with NH4
+ to form protonated heterocyclic-NH3 hydrogen-bond complexes. 

Benzene, pyrrole, and indole tend to form cation-Ⱬ complexes. Phenol, as well as oxygen and sulfur heterocyclics, can produce both 

NH4
+-Ⱬand NH4

+-aromatic hydrogen-bond complexes. Our optimized geometries also show that the NH4
+-Ⱬcomplex normally has the 

longest interaction distance among these three types of complexes. The calculated results show that the protonated heterocyclic-NH3 

hydrogen-bond complexes produce the largest enthalpies of formation (ȹH). For the NH4
+-Ⱬcomplexes, the nitrogen heterocyclic 

complexes have the largest ȹH, whereas oxygen and sulfur heterocyclic complexes have the smallest values. The calculated electrostatic 
interaction results reveal that the binding for hydrogen-bonding complexes is electrostatic in nature.  
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We performed a full geometry optimization at HF and DFT level of theory, using 6-31G* basis set for dioxime  and for formed Cr(III) 
complex used effective core potential(ECP) standard basis set, LanL2DZ basis set, for Cr(III) and 6-31G* for all other 

atomes.Stabilisation energy for ligand and its complex obtained -1011.920171 Hartree mol-1 and -2048.991155 Hartree mol-1 
respectively. Calculated cartesian atomic coordinates,bond length, angle and torsion angles of ligand and its complex are obtained. The 

calculations predicted planar structer for dioxime. Also calculations on complex showed that the Cr(III) 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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Crystalline CdSe thin film has been deposited using appropriate precursor solution containing Cadmium acetate, ethylenediamine, and 

sodium selenosulfate. The effect of parameters such as bath composition, deposition temperature, pH of the solution, and the specificity 
of complexing agent on growth process is studied [1, 2]. The óasdepositedô CdSe thin film was found to be red in color, specularly 

reflective and well adherent to the glass substrate. The crystalline phase of the deposited sample was hexagonal wurtzite-type. The 

analysis of optical absorption data shows energy band gap energy (Eg) 2.6 eV. The morphological study and compositional analysis of 
film sample have been discussed.  CdSe thin films have been deposited onto glass substrates by CBD technique. For deposition of CdSe 

thin films, 8ml of 1M Cd(CH3COO)2, and 2ml of 0.2M ethylenediamine solution were mixed in beaker. Then 50 ml of freshly prepared 

Na2SeSo3 solution was added slowly with constant stirring and finally 40 ml diluted deionized water was added to the beaker. The 
reactive solution was kept in an ice-bath 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 speed of 5072 rpm. 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 naturally. The resultant film was found 
to be homogeneous, well adherent to the substrate, and specularly reflecting with dark red in color. The CdSe thin films were 

characterized by X-ray diffraction (XRD), Scanning electron microscopy (SEM),energy dispersive X-ray analysis (EDAX) techniques 

and UVïVis spectrophotometer.  The low-temperature 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 solution, composition of bath, nature of 

complexing agent, etc. were optimized to obtain good-quality material. Analysis of crystallographic data show that CdSe deposited in 

hexagonal phase, having a optical band gap 2.6 eV for óas-depositedô sample.  
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The importance of metals in biology, the environment and medicine has become increasingly evident over the last 25 years.Magnesium is 

an essential element in biological systems. It occurs typically as the Mg2+ ion. For example, ATP (adenosine triphosphate), the main 

source of energy in cells, must be bound to a magnesium ion in order to be biologically active.understanding the mechanism of activation 
inhibition and other reaction, 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 as which bind weakly 

to organic are ideally suited in generating ionic gradients across membranes and for the maintenance of osmotic balance.Structure of 
species involve in formation of dimers of different Amino Acids include; substituted amino acids,  magnesium ion bonded to Amino 

Acids and magnesium ion bonded dimer of them was calculated by methods as mentioned previously. The structure of the magnesium 

ion bonded dimer of Amino Acid which R= COOH  respectively are shown in Fig..  

 
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 the interaction of 

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 the dimer more stable. 
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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) have similar structure to 
many efficient corrosion inhibitors, it is one of the most important conducting polymers in this context. PPy is insoluble in most solvents 

and may be used in many chemical environments [2,3]. The aim of this research is to study the effect of solution pH and temperature on 

electrochemical and corrosion protection characteristics of electrosynthesised PPy on Aluminum.   The Al sheets were mechanically 
polished with emery papers before each electrodeposition. The electrochemical experiments were performed in a conventional three-

electrode consisted of the aluminum sheet as working electrode, counter electrode and reference electrode. The PPy films were 

synthesized by the electropolymerization of pyrrole on Al substrates from oxalate aqueous solution using cyclic voltammetry. The 
potential was swept in range of -0.6 to 1.5 V vs. SCE for 15 cycles at a scan rate of 50mV/s. Electropolymerization were performed at 

different pH and temperatures (25-40°C). The coatings were characterized by microscopic appearance evaluation and anticorrosive 

properties of PPy coated Al by polarization and electrochemical impedance spectroscopy in 0.1M HCl solution.  According to the results, 
PPy coatings are strongly adherent and uniform on Al substrates at pH=.9 and 30°C. The electrochemical corrosion studies reveal that 

PPy film behaves like a physical barrier and protects the Al surface from acidic corrosive solution. It shows considerable inhibition 
efficiency for Al corrosion. 
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Medroxyprogesterone is a progestin (a form of progesterone), a female hormone that helps regulate ovulation (the release of an egg from 

an ovary) and menstrual periods. Medroxyprogesterone is used to treat condition such as absent or irregular menstrual periods, or 
abnormal uterine bleeding [1]. 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 the uterus in 

postmenopausal women who are receiving estrogen hormone replacement therapy.  
In this study kinetics of the oxidation of Medroxyprogesteron with alkaline potassium permanganate in aqueous media has been studied 

by at room temperature by UV-Vis spectrometry methods [2-4]. The absorbance of the colored Magnate ions was measured at 609 nm. 

The reaction is followed by measuring the rate of change in the concentration ranges 0.2mg. Lit-1 to 4.75mg.Lit-̸ using the fixed time 
methods. The results are shown that the reaction rate constant is 2.78 min-̸ and reaction order is 0.33at 25oC under pseudo-order rate 

kinetic model (R2>0.99).The activation energy calculated (579.86 J. mol-1) from plotted ln k Vs1/T at (250C- 450C) temperature ranges. 

The method has been successfully applied for the kinetic studied in commercial dosage from. 
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The concrete is mainly composed of cement pastes and aggregates. Concrete is an economical and successful construction. One of the 

cement commonly additives is pozzolan which is siliceous materials. The aim of this study is to investigate the Urmiaôs pozzolan 
addition effect on the concrete sampleôs electrical resistivity using electrochemical impedance spectroscopy (EIS).  Two types of concrete 

sample with water to cement ratio of W/C=0.4 (first type; without pozzolan, second type; with pozzolan) were prepared. The samples 

were moulded 24h after casting and placed in a lime water bath. After 7 days of curing, they were removed from the water bath and 
placed in laboratory at a room temperature. Consequently samples were ready for testing by EIS. The Nyquist plots obtained for the 

concrete sample in the absence and presence of Urmiaôs pozzolan in 5% concentration.The Nyquist plots were analyzed using Zview 

software to obtain the impedance parameters. In the presence of Urmiaôs pozzolan, concrete material clearly showed a decrease in 
permeability which in turn lead to increase resistivity. Cement resistivity has been increased after the addition of Urmiaôs pozzolan. 
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World wide more concrete is used than any other man made material with approximately 12 billions tones being manufactured annually. 

SCC is a concrete; made with appropriate materials, properly mixed, transported, placed, consolidated. The microstructure of concrete 

mainly controls the physical/chemical phenomena associated with water movements and the transport of ions in concrete.This work 
therefore presents a summary of the experimental procedure and the results obtained during  nano SiO2 suspension addition on the SCC 

concrete sampleôs electrical resistivity using electrochemical impedance spectroscopy (EIS). A total of two concrete samples with W/C 

ratio of  0.4 (first sample; without nano SiO2, second sample; with nano SiO2 ) were prepared. The samples were demolded 24h after 
preparation; and Curing was done in lime water for 7 days. Consequently 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 the absence and 
presence of 0.5% nano SiO2 suspension. The Nyquist plots were analyzed using Zview software to obtain the impedance parameters. The 

resistivity of sample with 0.5% nano SiO2 is lower than that of sample without nano SiO2. This result is unexpected in this work, but it 

can be explained by the curing time, when the curing time of samples is to be low (such as 7 days), the nano SiO2 can not complete the 
pozzolanic reaction. Nano SiO2 suspension addition showed a decrease in the value of electrical resistivity of SCC. 
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Molybdenum disilicade (MoSi2) is a well known material and has a vast application in industry. The reason of being under attention can 

be attributed to its special properties at elevated temperature such as hardness, chemical stability, good strength, electrical conductivity 
and excellent wear resistance [1-4]. There are many methods for production of Molybdenum disilicade and in the current research MoSi2 

was fabricated using self- propagation combustion method. For this purpose two series of materials including MoO3,SiO2 , Al and C 

powders and MoO3,  SiO2 ,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 synthesis was ignited using an electric arc. 

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

greater than the others, due to the high temperature in the synthesis. 
Reference 

[1] Y.L. Jeng, E.J. Lavernia, J. Mater. Sci. 29 (1994) 57ï71. 
[2] W.Y. Lin, L.Y. Hsu, R.F. Speyer, J. Am. Ceram. Soc. 77 (1994) 1162ï1168. 
[3] J.J. Petrovic, Intermetallics 8 (2000) 1175ï1182. 

[4] S.L. Kharatyan, A.R. Sarkisyan, Int. J. SHS 2 (1993) 323ï332. 

 

Preparation and characterization of Ŭ-FeіOї nanoparticles and adsorption isotherms investigation of Cd(ȽȽ) on hematite 
A.Farrokhnia a*M.Mohammadia 

aDepartment of chemistry,Faculty of science,shahid  chamran university,Ahvaz,Iran 

  

Ŭ-FeіOї is a very important multifunctional material which is used in fine ceramics, catalysts, pigments and is one of the best adsorbent  

for removal of heavy metalsfrom aqueous solution [1]. In this study Ŭ-FeіOї nanoparticles were prepared by sol-gel combustion 

techinque [2]. The aim of this  study to investigate  the ability of Ŭ-FeіOї to adsorbed heavy metales like Cd.Iron nitrate  have been used 

as precursors and citric acid as an oxidising agent to prepare hematite. The Ŭ-FeіOї powders were characterized by Scanning Electron 

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

through Batch method.From the obtained XRD patterns, the particle size of Ŭ-FeіOї has beendetermined. The obtained XRD pattern of 

the hematite is shown in fig.1.consequently, one can obtain the average particle size, from the broadening effect of the most intense peak 

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

increase in milling time. 
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Azo dyes represent the largest 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, adsorption and chemical 
coagulation 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 (AOPs) are alternative 

techniques of destruction of dyes and many other organics in wastewater and effluents. The potential of alternative AOPs to improve the 
removal performance is always of interest and the photochemical oxidant, peroxydisulfate, could be a good candidate for such a purpose. 

Peroxydisulfate (S2O8
2ī) is a strong oxidant (E0 = 2.05 V) which has been used widely in the petroleum industry. Direct yellow 29 was 

provided by Boyakhsaz, and used without further purification. Sodium hydroxide and hydrochloric acid were used to adjust pH and their 
stock solutions were prepared in distilled H2O and were diluted to the desired concentrations. K2S2O8 (Merck) was recrystallized from 

distilled H2O. 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 reaction temperature 

was in the range of 10-50 0C. 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 combination of 
peroxydisulphate and UV radiation was developed based on experimental results and known chemical and photochemical reactions. The 

rate reactions were rising with UV light intensity and peroxydisulphate concentration. The observed kinetic reaction coefficient was 

determined and correlated as a function of peroxydisulphate concentration and UV intensity. The rate constants of studied reaction were 
calculated using experimental results. The activation parameters, ȹH#, ȹG# and ȹS# were deduced. 
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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, including upper 

respiratory infections, ear infections, skin infections. The conventional methods used in sewage treatment, such as primary and secondary 

treatment systems, are insufficient in removing of antibiotics. For example, adsorption and chemical coagulation processes are two 

common techniques of wastewater treatment. However, these methods merely transfer antibiotics from the liquid to the solid phase 

causing secondary pollution and requiring further treatment. Advanced oxidation processes (AOPs) are alternative techniques of 
destruction of antibiotics and many other organics in wastewater and effluents. The potential of alternative AOPs to improve the removal 

performance is always of interest and the photochemical oxidant, peroxydisulfate, could be a good candidate for such a purpose. 

Peroxydisulfate (S2O8
2ī) is a strong oxidant which has been used widely in the petroleum industry. Conversely, since the reactions of 

peroxydisulfate are generally slow at normal temperature, the thermal activated decomposition of S2O8
2īion to SO4

-.  Radicals have been 

proposed as a method of accelerating the process. Cephalexin was used without further purification. Sodium hydroxide and hydrochloric 

acid were used to adjust pH and their stock solutions were prepared in distilled H2O and were diluted to the desired concentrations. 
K2S2O8 (Merck) was recrystallized from distilled H2O. Ag-Si as catalyz used. 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 reaction temperature was in the range of 10-70 0C.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 determined and correlated as a function of peroxydisulphate concentration. 

The rate constants of studied reaction were calculated using experimental results.  
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Zinc oxide nanoparticles, ZnO, with a direct band gap of 3.37 ev and large exciton binding energy (~60meV) has attracted much attention 
for applications in transparent conductors, gas sensors, pigments, catalysis, solar cell windows and luminescent materials [1]. There are 

many physical and chemical methods to synthesize ZnO nanoparticles, such as sol-gel, precipitation, chemical 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 cavitations generate bubbles in solvent 

which have high pressure and temperature. The energy released from this process, would accelerate reaction rates. Therefore, in this 

work, ZnO was synthesized via ultrasonic and precipitation method and characterized using UV-VIS, XRD and SEM spectroscopy. 
These two methods were compared together. In sonochemocal 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 ethylenediamine (EDA) as a capping agent was added to 

zinc nitrate solution. Then a solution containing 100 mmol NaOH was added. The solution turned into white gels. The solution was 

sonicated for 1 h (240w). Then it was dried in 80 oC for 24 h [3] and it was calcinated in 300 oC for 2 h. In precipitation method, 

zinc acetate and sodium hydroxide were dissolved in 2-propanol in different molar ratios. In 1:1 molar ratio, 0.5 mmol zinc acetate was 

dissolved in 42 ml 2-propanol with continuous stirring in  50oC. Then it was quenched in an ice bath for about 15 min. Then a solution 
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containing 0.5 mmol NaOH dissolved in 8 ml 2-propanol, added to zinc acetate solution [4]. The other solutions were prepared with 

Zn/NaOH molar ratios of 1: 2 and 2:1.UV-VIS, scanning electron microscopy (SEM) and XRD spectroscopy were used for 
characterization and morphological study of synthesized ZnO nanoparticles. From Scherrer,s formula, the average diameter of particles 

has been calculated . In sonochemical method, nano rode-like crystals are produced. 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 with increasing in NaOH 
ratio. It seems that OH- ion works like a capping agent and prevents particles growth. By increasing zinc acetate ratio, the particles grow 

and become larger in size. 
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Silver nanoparticles certainly have the potential to be the building blocks of future photonic and plasmonic devices as the field of 
nanotechnology matures [1, 2]. The aim of this work is to develop a simple method to modify the synthesis of long-time stable Ag 

nanoparticles and the study of the nonlinear optical properties of these nanoparticles under low power continuous wave (CW) He-Ne 

laser irradiation. Nonlinear refractive index, n2, for three input intensities, is easily measured by the z-scan methods. The obtained 
nanoparticles were also characterized by means of UV-Vis. Absorption spectroscopy and transmission electron microscopy (TEM).  The 

Ag nanoparticles were synthesized by the reduction of Ag+ ions in the aqueous starch dispersion. The approach was quite simple and 

straightforward. In a typical preparation, a 100 ɛl aliquot of 0.1 M solution of AgNO3 was added to 50 ml of a 0.2% (wt) aqueous 
solution of soluble starch. After complete dissolution of these components, an aqueous solution of NaOH 0.05 M was continuously added 

drop wise in the system and the pH of solution adjust at 6. The nanoparticles were characterized by ultra violet-visible spectroscopy (UV-

Vis) and transmission electron microscopy (TEM). The investigation of the nonlinear optical characteristics of silver nano particles 
suspension was carried out using the CW He-Ne laser and the transmission z-scan technique. We have reported a simple route for the 

synthesis of relatively monodisperse silver nanoparticles, reduced and stabilized by soluble starch. The silver nanoparticles stabilized 

with soluble starch are found to be stable in solution over a period of 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 well with UV-Vis absorption spectroscopy 

results. The z-scan measurements, performed with CW He-Ne laser, revealed that the nonlinear refractive index in this crystal is in the 

range of 10-7 cm2/W that mostly agrees with result of diffraction pattern. 
Reference 

[1] J. A. Jacob, H.S. Mahal, langmuir, 24 (2008) 528ï531. 

[2] Y. Zhang, at all, J. Phys. Chem. Solids, 64 (2003) 927ï931. 

 

Role of pH in the green synthesis of Gold Nanoparticles 
S. Shahriyara

*
, R. Shahriyarb, R. Sahraeia, A. karimi a 

aDepartment of Chemistry, University of Ilam, Ilam ,Iran 
bDepartment of Chemistry, Islamic Azad University, Maraghe Branch, Maraghe, Iran 

* (Email: simin.shahriyar@gmail.com) 

 

The role of pH in the green synthesis of Gold nanoparticles (AuNPs) is investigated. For the reduction synthesis of AuNPs we use 

HAuCl4.3H2O, sodium hydroxide and starch respectively to serve as precursor, accelerator, reducing agent and stabilizer. The effect of 
NaOH addition on the nature of AuNPs is systematically studied. The aqueous sol of AuNPs prepared at different pH values display 

different surface plasmon resonance (SPR) behavior. this is explained in terms of size and size distribution of AuNPs. Materials used to 

synthesize nanoparticles were HAuCl4.3H2O, Starech, and NaOH. 2 ml aqueous solution of HAuCl4.3H2O (0.2M) was taken in a 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 prepare different 

sample (3 ml, 5 ml). these solution were heated at 80 °C. The characterization of sample was done by X-ray diffraction (XRD), scanning 

electron microscopy (SEM), and UVïvisible spectrophotometer [1, 2]. The UVïvisible spectra and X-ray diffractograms at different pH 
are shown in fig 1, 2.  

 
 

Fig. 1. UV-visible spectra of sol of AuNPs prepared           Fig. 2. X-ray 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 synthesis of such 

nanoparticles has been carried at different pH conditions brought about by addition of NaOH. The pH of the resulting suspension has 

found to decrease to minimum value and then increase with subsequent addition of NaOH. Under mildly acidic conditions, occurrence of 
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starch hydrolysis affects the size of particle  and thereby UV-visible absorption spectra of AuNPs. Insufficient protection of the particle 

surface leads to formation of larger particles but with finer crystallite sizes. When the magnitude of starch hydrolysis is less, coalescence 
of nanoparticles occurs leading to a blue shift and splitting of the absorption spectra.  
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Sulfur chemistry has received considerable attention from various aspects. One particular interest is their possible role in atmospheric 

chemistry. There are at least twelve oxy-acids of sulfur. Disulfurous acid or pyrosulfurous acid is an oxy-acid of sulfur with H2S2O5 
formula. Disulfurous acid is, like sulfurous acid , a phantom acid, which does not exist in the aqueous phase [1]. Accordingly, we have 

extended a theoretical study of several H2S2O5 isomers and their anions ((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 work is to add the relatively 

small data base of theoretical analyses of sulfur containing molecules which are significant in atmospheric chemistry. Different 
theoretical methods have been employed for calculation of structural and energetic properties of studied species. In a first step all 

geometry optimizations were carried out with 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 intensities, zero-point vibrational energy (ZPE) and 
the thermodynamic contributions to the enthalpy 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 the 6-311+G(d,p) basis set . Also, single-point CBS-QB3[3] and the G3B3[4] 

energy were calculated. All of these calculations were performed by the Gaussian03 suit of programs. The obtained isomers of the 3/  

and(3/ anions and H2S2O5 were not reported previously. After numerous searches, ten S2O5
-2 isomers are obtained at the B3LYP/6-

311+G(3df, 3pd) level. The geometry and harmonic vibrational frequencies information are reported for the anions. The relative energies 

(kJ/mol) and total energy (in Hartree) of some stable species of S2O5
-2 at the CBS-QB3 method are given in the following table. 

 
Species 1 2 3 4 5 6 7 

Total energy -1171.2487 -1171.2411 -1171.2300 -1171.2227 -1171.1152 -1171.1136 -1171.0894 

Relative energy 0 19.85 48.86 68.08 350.28 354.48 418.06 
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The present status of knowledge of the gas-phase reaction of hydroperoxyl radical and of selected classes of volatile organic compounds 
(VOCs) [acetaldehyde] and their product is discussed. Computations are done by using the B3LYP, QCISD, and CCSD (T) theoretical 

approaches in connection with the 6-311++G (3df, 3pd), 6-311+G (d, p), and aug-cc-pVTZ basis sets. One favorable reaction path begins 
with the formation of a pre-reactive complex and produces the peroxy radical CH3CH (OO) OH in a process that is computed to be 

exothermic by 11.2 kcal/mol. Also of interest in combustion chemistry, we studied the hydrogen abstraction reaction by HO2 from 

acetaldehyde. Rate constants for this reaction were reported.Large quantities of VOCs are emitted into the troposphere from 
anthropogenic and biogenic sources [1]. The classes of oxygen-containing voc compounds considered are aldehydes. Acetaldehyde is an 

aldehydes that acts as a reactive organic contaminant in the atmosphere. The dominant atmospheric removal mechanism for acetaldehyde 

during daylight hours is by photolysis and oxidation by hydroxyl radicals [2]. The reaction of acetaldehyde with hydroperoxyl radical 

also plays a significant role, mainly in polluted atmospheres in which the ratio between HO2 and HO radicals is high. The main objective 

of this work is to perform a detailed theoretical study on the HO2+ CH3CHO reaction with the aim of clarifying the reaction mechanism. 

Results are presented from ab initio calculations on the ground state potential energy surface for the open shell doublet reaction path. 
Potential energy profiles for the sequence: reactant+ HO2 Ÿ [complex of reactants] Ÿ transition state (TS) Ÿ intermediate (IN) Ÿ 

[complex of products] Ÿ product are calculated. We found three complexes formed between the reactants CH3CHO and HO2. They have 

been denoted as Cr1, Cr2 and Cr3. There are also complexes occurring before the release of the products, which are labeled with the 
prefix Cp. The following figure display schematics representation of the potential energy surface of the HO2+ CH3CHO reaction paths.  
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Structure and vibrational assignment of Sodium 2-itromalonaldehyde: 

A density functional theoretical study 
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Molecular structure and vibrational 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 and BLYP [1-3] level 

of theory, using 6-31G**, 6-311G** and 6-311++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 (ECP) using lanL2DZ 

basis set only for Na atom [4].  The comparison of energies for different cluster indicated that the dimer form that two rings are 
perpendicular to each other is more stable than the other clusters. Also, the scaled theoretical frequencies of this dimer form at B3LYP/6-

311G** are in excellent agreement with the experimental data. 
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Recent studies show that the confinement effect of the solid substrate perturbs the local structure of water up to 1.2Ƅ1.5 Å away from the 

surface and in parallel affects on the hydrogen bonds in water molecule which are different from that typically observed in the bulk water 

[1]. In this study, we perform molecular dynamics (MD) simulations to investigate hydrogen-bond (HB) dynamics as well as mean-
square displacement (MSD) analysis of the water confined between two parallel graphite walls, as a hydrophobic nanopore slit, at various 

interwall distances (H) from 7 to 20 Å. Each side of the graphite slit consists of two graphite sheets which were incorporated into the 

simulation unit cell with four different interwall distances (H= 7, 10, 15, and 20 Å). Water molecules arranged within confinement area 
using the simple point charge/extended (SPC/E) model with mean fixed density of 1.0 g/cm3. MD simulations are performed at 300 K in 

the canonical NVT ensemble with the Nose-Hoover thermostat, using the DL_POLY 2.18 program. The 12-6 Lennard-Jones potential 

was used for water ï graphite wall interactions with Rcutoff =11 Å. To study HB dynamics, we used the geometric definition of HB, which 
is that distance between donor-acceptor is less than 3.5 Å, and the angle between donor-hydrogen-acceptor 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 located nearly in the plane 

parallel to the graphite surface. The MSD results show that with confinement between decreased interwall distances, water changes from 
liquid to ice-like dynamics [2]. We show that average numbers of hydrogen bonds per molecule depend on confinement distance. 

Surprising, we find that an increase in the confinement 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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Nanofluids prepared by dispersing nano sized particles in heat transfer fluids like water or ethylene glycol. Dispersing of nanoparticles to 

a base fluid can enhance heat conductivity of the base fluid dramatically. This enhancement may be observed even for very dilute 

nanofluids. However, the molecular layering of the liquid at the liquid-particle interface may has an important role in thermal 

conductivity enhancement in nanofluids [1]. However, usually, the structure of fluid around nanoparticle assumed as a structureless layer 
and with an accurate thickness. In the other hand, from statistical mechanics we know that a fluid around nanoparticle has an oscillatory 

structure which its thickness is usually fewer than 5ů, where ů is the fluid molecule diameter. Therefore, in this work we showed that the 

thermal conductivity enhancement in nanofluids has a strong correlation with structure of the fluid around nanoparticle. To do this, we 
used the accurate results of Fundamental Measure Density Functional Theory [2] and compare our results with result of Kumar et.al.[3] 

and experimental data. While the structure of the dense fluids determined by repulsive forces, we used a hard sphere model to obtain the 

density profile of the base fluid. In addition, the nanoparticle can be assumed as a large colloidal particle with hard sphere field. In a 
nanofluid, the total excess adsorption is equal to the number of nanoparticles multiply to the excess adsorption about each nanoparticle. 

Our previous results showed that the variation of total excess adsorption versus thermal conductivity enhancement for Al2O3-water 

nanofluid has linear correlation with R2=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 total excess adsorption of 

Al2O3-Ethylene glycol, Al2O3-H2O and ZnO-H2O 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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2H in intense ultrashort  x-ray and xuv laser pulses: Evolution of electron wavepacket 
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The two-dimentional time-dependent Schrödinger equation in the Coulomb gauge beyond dipole-approximation in a non-Born-

Oppenheimer regime has been solved numerically for the+
2H  in intense ultrashort laser pulses [1]. Electron and nuclei are considered 

quantum mechanically and classically, respectively. An adaptive grid for the spatial descritization, Verlet algorithm for the time evolution 
of nuclei, split-operator with Crank-Nichelson method for the time evolution of wavepacket and a seven-point finite-difference technique 

for spatial derivaties have been used. Size of the simulation box is set to 180³160 au bordered with absorbing potential walls [2]. 30-

cycle laser pulses of 
218 /W104 cm³  intensity and the  1 ,10 ,45 ,100=l nm wavelengths have been applied. The laser 

pulse  is polarized along the x direction and propagates along the y direction. A pulse shape of 
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angular frequency of the laser light [3]. Electron mean angular momentum, position and norm have been obtained as functions of time 

and are analyzed.    Results show that magnetic field of the laser pulse causes the electron to evolve in the propagation direction. 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 observed at nm 10=l  indicating that the shape of the wavepacket 

changes dramaticly at this wavelength. With the reduction of the wavelength, ionization rate is reduced. Analysis of the electron fluxes 

indicates ionization probability in all directions. The electron wavepacket is split into different parts indicating that different parts of the 
wavepacket gain different energies from the field as shown in Fig 1. 

Fig. 1. A late stage snapshot of the animation of the 

electron wavepacket evolution of the 2-D +
2H

 system 

exposed to a 30-cycle laser pulse of nm 100=l  and 

218 /104 cmW³  intensity. 
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The two-dimentional time-dependent Schrödinger equation in the Coulomb gauge beyond dipole-approximation with and without Born-

Oppenheimer approximation have been solved numerically for the 2D model of  +
2H  in intense ultrashort laser pulses [1]. Details of 

calculations and simulation box set up are reported elsewhere [2].The photo-emition spectrum is propertional to the square of the Fourier 

tranformation of mean dipole moment [3] as given in Eq. (1), where d(t) is the mean dipole moment, 0ww n=  in which n is the 

harmonic order and 0w  is the laser frequency. 

2

)()exp(
1

)( ñ -
-

@
f

i

T

T
if

tdtidt
TT

D ww      (1)

  

 

The harmonic spectrum shows the production of harmonics in both propagation and polarization directions. The odd and even harmonics 
are observed in all directions. The intensites of  harmonics in the propagation direction are about  a few orders of magnitude larger than 

the  polarization direction in some wavelengths as shown in Fig. 1. Different patterns are obtained for different wavelengths. 
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Fig. 1. Harmonic spectrum obtained from evolution of the 2-D
+
2H system in 30-cycle laser pulses of 

218 /104 cmWI ³= intensity 
with different wavelengths. 
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Since its introduction by Schleyer et al[1], nucleus-independent chemical shift (NICS), as a magnetic-based aromaticity index, has been 

extensively used for measuring aromaticity. In this work, the roles of substituent on the variation of NICSs of some substituted indole-3-
acetic acids (IAA) have been analyzed. Molecular geometries of IAA  and 17 of its mono and di-substituted derivatives were optimized at 

the B3LYP level of theory and 6ï311G* basis set. The GIAO/ B3LYP/6-311G* method was used for the calculation of NICSs.The 

objective of this study is to investigate the influence of the substituent nature and its position on the NICS valuesof IAA and 17 of its 
ring-substituted derivatives. We have calculated NICS values at the center and 0.5, 1, 1.5 and 2Å above the center of both heterocyclic 

and benzenoid rings by the GIAO/B3LYP/6-311G* method. Linear correlations were observed between the NICS values computed 0.5Aę 

over the benzenoid ring centers and Hammett substituent constants [2] of some IAAs. 
Table 1. Calculated NICS values at the center and 1Å above the center of both benzenoid (ring A) and heterocyclic (ring B) rings in ppm 

for some mono-substituted derivatives of IAAs 

Compound 

 

NICS(0) NICS(1) 

 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 affect the variation of ˊ-electron delocalization expressed 
by NICS index in substituted derivatives of IAAs. 
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The partial molar properties are the thermodynamic quantities which indicate how an extensive property of a solution or mixture varies 

with changes in the molar composition of the mixture at constant temperature and pressure, or for constant values of the natural 
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variables of 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 quantities in ideal systems. 
In the formal Boltzmann-Gibbs statistical mechanics, the partial molar volumes can be obtained by using the Kirkwood-Buff equation 

[2]. But, the partial molar entropies cannot be obtained by using this approach. In the other hand, if the partial molar quantities can be 

studied in the context of extensive statistics, but we can assume these systems are ideal systems in a non-extensive statistics. The Tsalliss 
non-extensive statistical mechanics [3] is one of the well known statistics which we can use it to study the partial molar quantities. While 

there is an analytical equation for the entropy of composite system in Tsallis statistics, we used this equation to study the partial molar 

entropy of a Zn-Pb system in different mole fractions [4]. In the Tsallis statistical mechanics, the entropy of a system created from two 
subsystems A and B can be obtained via the equation SA+B=SA+SB+(1-q)SASB/k where q is the entropic index and its deviation from unity 

is a criteria for degree of the non-extensivity in the system. However, while the entropy obtained by this equation should be equal to the 

experimental value, we obtain the entropic index for the Zn-Pb system in different compositions [4]. Our results show that the value of q 
is more than unity which indicates the sub-extensivity 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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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 DFT study.  All calculations have been performed with the Gaussian 03 package. 

Figure 1 shows the optimized structures of complexes at the B3LYP/6-311++G(2d,2p) level.Table 1 presents the interaction energy in 

these complexes at the B3LYP/6-311++G(2d,2p) level. The PED analysis of the theoretical spectra was performed using the program 
VEDA4.0[1].The potential energy distribution (PED) analysis of normal modes was used in terms of natural internal coordinates[2]. The 

NBO and AIM analysis was carried out at the B3LYP/6-311++G(2d,2p) level. 

 

 

 
 

 
Figure 1. 

Structures of 1,3-diaminopropane and arsenic 

acid  complexes. 

 

      The former two complexes are formed by O-H···N and N-H···H, H-bond. Theoretical IR spectra, obtained by the B3LYP calculations 

using the 6-311++G(2d,2p) basis set followed by PED analysis, are gathered in Table 2. A1 stable complex has two stretching 
frequencies of symmetric and asymmetric stretching of NH2 in 1,3-diaminopropane. NïH from 1,3-diaminopropane contributes in N5ï

H15···O17 and O20ïH23···N5 hydrogen bonds in A1 complex.  

 
Table 2.Calculated vibrational frequencies (cm -1)  

at B3LYP/6-311++G(2d,2p) level 1,3-diaminopropane and arsenic acid complexes. 

 

asym = Asymmetric, sym = Symmetric, St = Stretching 
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A switch is an assembly of pieces that can be reversibly shifted between two (the ñonò and the ñoffò states) stable states; in such a manner 

Freq Assignment PED (%) 
     

3575 N4-H12 st,asym (50)    N4-H13 st,asym (50) 

3544 N5-H14 st,asym (81)    N5-H15 st,asym (18) 

3500 N4-H12 st,ym    (50)    N4-H13 st,sym   (50) 

3450 N5-H14 st,sym   (19)    N5-H15 st,sym  (80) 

A1 A2 
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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 thermochemical properties of 1,2-

bis(5-methyl-2,2-bithiophen-4-yl)cyclopent-1-ene and close state of this molecule to the external electric fields (in the structure direction) 
with strengths 1×10-3 - 5×10-3 a.u. are studied at the DFT-B3LYP/6-31G* method using GAUSSIAN 03 software package [2].  

 
Thermodynamic functions such as Gibbs free energy, enthalpy, and entropy corresponding to the switching of this molecule calculated at 
STP conditions. The results show that the opening of molecular switch is exothermic (ȹH< 0) and spontaneous (ȹG< 0) in the studied 

range of field strength. On the other hand, exothermicity and equilibrium constant of the reaction slightly decreases with increasing in 

field strength. ñSmall variations of the ȹG and ȹH values can be attributed mainly to the structural changes (affecting the thermal degrees 
of freedom) rather than the changes of the change of the electronic energiesò [3]. 
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The aim of this study is to investigate the role of serine side chain on the stability of L-Ser ïL-Ala protected dipeptide(see Fig 1).The 20 
naturally occurring amino acids can occur both in the L-and D-enantiomeric configuration [1]. As of yet, the process of protein folding is 

not fully understood. A typical protein has such a multitude 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 conformations[3] folding has 
received intense study due to its fundamental 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 
 

 

 
 

 

 
Fig. 1. Schematic diagram with torsional angle definitions for HCO-L-Ser-L-Ala-NH2 

The serine side chain dihedral angle ● rotated around ╝ -╒-╒ -╞  atoms, (- ╒-╒ -) was changed at Јintervals from Ј to Ј 
by using DFT geometry optimization calculations at the B3LYP/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 we found three 

more stable states in the Ј , Ј and Ј (or Ј ) that they known at this title: anti , positive gauche (▌ ) and negative 

gauche(▌ ) States , Respectively. The results show that for HCO-L-Ser-L-Ala the energies of three minima anti , gauche(+) and gauche(-

) states are -464202.13ˏ  -464199.49ˏ  -464197.01 kcal mol-1 respectively ,  Among three states anti has the highest stability. 
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Conducting polymers synthesized electrochemically from compounds with conjucated ˊ-bonds are of great interest in electrochemistry 
because of possible applications including rechargeable batteries [1], electrochromic display devices, corrosion protection materials and 

electrochemical sensors. In this article the films of POAP/SiO2 were synthesized electrochemically under potentiodynamic conditions .

The doping/dedoping behavior of the films at various scanrate were compared by CV technique [2]. The monomer, o-amino phenol 
(OAP) was purchased from Merck. Sulfuric acid (Merck) 0.5M was used as the supporting electrolyte. Di hydrogen phosphate and di 

sodium hydrogen phosphate (Fluka) were also used as electrolyte solutions. Silica nanoparticles have an average size of 50 nm and 
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surface area of 35ï43 m2/g were purchased from Aldrich.Al l the experiments were performed using a Potentiostat/Galvanostat 

(SOLARTON SI 1287). A three-electrode cell system was employed with glassy carbon as working, platinum as counter and 
Ag/AgCl(KCl : 3M) as refrence electrod. Electrods were rinsed with distilled water. Glassy- carbon was polished with alumina slurry on 

emery paper. Phosphate buffer solution (PBS) was prepared by 0.1M NaH2PO4-Na2HPO4. POAP/ SiO2 films were grown 

potentiodynamically in a conventional three-electrode cell system, at a sweep rate (ɡ) of 50 mV sī1, in a solution of OAP+SiO2+sulfuric 
acid 0.1 M. The polymer disposited by CV from -0.2 to 0.6 v. Figure.1 show cyclic voltammograms of POAP/SiO2 films in pH=3 of 

sodium phosphate solution at different scanrate ( 0 mV/s to 200mV/s). This figure shows that the CV of polymer at 00 mV/s is obtained 

at higher current. 
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The interest in the behavior of phospholipid layers on water is due to its importance as a key constituent of biological membranes. It is 

well-known that 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 at the water-air 

interface, where the resulting isotherms at four different temperatures can be found in our previous work. [1] A particularly useful 

quantity describing the structure of the alkyl chains of DPPC is the deuterium order parameter. 

SCD = < (3cos2Ŭ - 1) / 2 >(1) 
Where Ŭ  is the time dependent angle between the C-D bond vector and the monolayer normal.[2]  In this study, we have investigated 

whether the deuterium order parameter profile can show the onset of LC-LE transition in a MD simulation of DPPC-TIP4P/2005 system 
at 310K, where the dispersion interactions are truncated at 1.7 nm. The same test was repeated for the DPPC-SPC/E system.  

Constant surface tension and temperature MD simulations of DPPC monolayers adsorbed at the water surface, were performed with two 
different water models, for 60 ns, and the corresponding surface pressure-area isotherms were produced. The Berger et al. force-field [3] 

was employed to model the phospholipids, where the TIP4P/2005 and SPC/E water models were used to simulate the water layer.  The 

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 containing 4000 water molecules. Full 

periodic boundary conditions were employed in all the simulations which were performed using the Gromacs simulation package. To 

create surface-pressure area isotherms, calculated surface-pressures of DPPC-TIP4P/2005 and DPPC-SPC/E systems were plotted against 
the area per DPPC. The last 20 ns of the simulations, were used to compute ensemble averages. Clear change of slope in these isotherms 

represents the LC-LE phase transition. To obtain deuterium order parameter profiles, analysis was performed on the calculated 

trajectories of the studied systems. Evident decrease of order from the profile for the surface pressure value corresponding to the LC 

phase, to the profile of the LE phase was observed. The gap between the two mentioned profiles is in accordance to the LC-LE phase 

transition observed in the surface pressure-area isotherms, showing the ability of deuterium order parameter profiles to determine the 

onset of LC-LE transitions in phospholipid monolayers. 
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In this study the effect of acetylation and antioxidant (irganox 1010)  on weathering resistance of wood /high density polyethylen 
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.The acetylation degree with 

weight percentage gain 15/59 and use of antioxidant duration of weathering were considered as variables and thir effect on colorchange 

of the wpc were investigated.In order to determaine the effect of treatment on color change due to weathering, samples were examined 

after 0,30,60 and 90 days of natural weathering. Results indicated that application of acetylatede wood flour in wpc can reduce about 
74.89%  and 63.80% of weathering change color after 30 and 90 days, respectively. It was also shown that the antioxidant did not have 
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