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reference electrode, a platinum wire as the auxiliary electrode and carbon paste electrode

modified with zeolite as the working electrode were used.

Results and discussion:

In order to further clarify the electrochemical oxidation mechanism of ethanol on the
electrode, the effect of ethanol concentrations on the cyclic voltammetric responses of this
electrode was investigated (Fig.1A). As shown at Fig 1B, in low concentration of ethanol,
there are two anodic peaks, Fig 1B shows that when ethanol concentration increases, the

current density of the peak a, increases Significantly, while the peak a; decreases and even

disappears.
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Fig. 1-(A) Cyclic voltammograms of Ni/NiZSM-5/CPE in the presence of various concentrations of ethanol in
0.1 M NaOH solution at scan rate 20 mVs™'. (B) Zoomed voltammograms of (b), (d), and (k) from main panel of
(A).

Fig. 2, shows chronoamperogram of ethanol at Ni/NiZSM-5/CPE. We can simply calculate

the value of rate constant for a given concentration of substrate from the slope of the I¢/Ip. vs
t'? plot (Fig. 2A). The mean value for rate constant was found to be 1.4x 10° cm’mol's™ .
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Fig. 2- Chronoamperograms obtained at the Ni/NiZSM-5/CPE in the absence (a) and presence of (b) 0.003, (¢)
0.008, (d) 0.06, and (e) 0.1 M OF ethanol in 0.1 M NaOH solution. Inset (A) dependence of I¢/I; on t'?, derived

from the data of chronoamperograms of (a) and (e) in the main panel.
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Conclusion:

In this paper, Ni/NiZSM-5/CPE was prepared by immersion of a NiZSM-modified carbon
paste electrode in 1 M Ni solution. Relatively, a good dependence of electrocatalytic current
on ethanol concentration was observed. Finally, using chronoamperometric method, the

catalytic rate constant for ethanol was estimated.
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Introduction:

Recently, it was found that a group of organic molecules having similar structures can be
separated from each other according to their adsorption strengths onto the surfaces of metal
oxides [1]. Iron oxides and iron hydroxides have ability to adsorb glucose in aqueous
solution. It seems that glucose binds with mineral surfaces through hydrogen bonding [2].
Electrocatalytic oxidation of glucose has a crucial role in measuring blood sugar by blood
glucose sensors. Metal electrodes (Cu, Co, Cd, Au, Ag, etc.) can be used as an electrocatalyst
for oxidation of glucose. Ag electrodes have a high sensitivity in glucose oxidation [3].
Therefore, it seems that the modified electrodes containing Ag nanoparticles along with metal

oxides might be more sensitive to glucose than the Ag electrodes.

Materials and methods:

In this study, iron oxides (Fe;Os, Fe,O3) nanoparticles were prepared by Co-precipitation
from chloride salts of Fe (II) and Fe(Ill) in alkaline media. Iron hydroxides (FeOOH)
nanoparticles were prepared from FeCls solution at 60 °C for 24 hour. Then appropriate
amount of Fe;04, Fe,O3 or FeOOH together with oxalic acid and polyvinyl pyrolidone was
dissolved in ethylene glycol. The reaction vessel was irradiated in microwave cavity for about
I min. Iron oxides and iron hydroxide used as a substrate for deposition of silver
nanoparticles. The synthesized heterodimeric nanoparticles (Fe;O4-Ag, Fe,O3-Ag and
FeOOH-Ag) were used as modifier materials in preparation of the modified carbon paste
electrodes. The prepared electrodes showed high affinity towards glucose. The hetrodimeric

nanoparticles were physically characterized by UV-Vis spectrophotometry, scanning electron
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microscopy (SEM), transmission electron microscopy (TEM) and X-ray diffraction (XRD)

analysis.

Results and discussions:

1-Electrochemical properties of the modified electrodes

Fig. 1 shows the cyclic voltammetries (CVs) of the bare carbon paste electrodes, modified
carbon paste electrodes with Ag nanoparticles (Fig.1a) and heterodimeric nanoparticles (Fig.
1b) in the absence and presence of glucose. The cyclic voltammery was performed in NaOH
electrolyte (0.1 M) in the potential range of -0.25 - +0.8 V (versus Ag/AgCl) and scan rate of
10 mVs™.
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Figure 1.(a) The CVs of Ag modified electrode in the absence (-) and presence of SmM glucose(...)(b) The
CVs of heterodimeric modified electrode in 0.1M NaOH and 5SmM glucose at a scan rate of 10mVs™.

In the potential sweep from -0.25 to +0.8 V on the surface of the Ag modified electrode, two
peaks appear. The peaks relate to the oxidation of Ag to Ag,O and Ag,O to AgO,
respectively. Similarly, during a reverse scan (+0.8 to -0.25), two peaks appear. The first peak
relates to the reduction of AgO to Ag,O and the second peak relates to the reduction of Ag,O
to Ag. By adding glucose (SmM) to the solution, the second oxidation peak increased and
two peaks in reverse scan was appeared in the range of +0.7 to +0.4 V(Fig. 1a). As shown in
Fig.1b, in heterodimeric modified electrodes, Ag is an electroactive species and iron oxides
or iron hydroxides nanoparticles, are as an adsorbent for glucose oxidation. Electrochemical
behavior of hetrodimeric nanoparticles modified electrodes is similar to the Ag nanoparticles
modified electrode, but in heterodimeric modified electrodes, the peak relates to conversion

of Ag,0 to AgO contract with reduction peak of Fe’* to Fe*". Comparing to the Ag
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nanoparticles modified electrode, in heterodimeric modified electrodes, the oxidation peak of
glucose appears at lower concentration. Short electrode preparation steps and easy separation
of Fe;O4-Ag nanoparticles are advantages of the developed electrodes for optimization
process and amperometric study. Investigating the effect of scan rate showed that by
increasing the rate of scan, these two peaks merged in a single peak, confirming the low
electron transfer in glucose oxidation. At higher scan rate, the capability of more oxidation of
glucose intermediates was low. The glucose oxidation peak current (+0.63 V) in reveres scan
was proportional to the second root of scan rate. By increasing the scan rate, the peak
potential shifted positively, demonstrated that the glucose oxidation was a diffusion

controlled irreversible process.

2-Amperometric determination of glucose using the Fe3O4-Ag nanoparticle modified
electrode:

Determination of glucose by amperometric technique was performed using the Fe;O4-Ag
nanoparticle modified electrode at potential of 0.63 V in NaOH electrolyte (Fig. 2). The
linear response in the concentration range of 8.0x107*-1.0x10 M glucose was obtained. The
effect of some interfering species on the determination of glucose was examined and it was
found that the developed procedure was suitable in determination of glucose in the human

serum.
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Figure.2. The amperometric determination of glucose using Fe;0,-Ag modified electrode in 0.1M NaOH.
Applied potential=0.63V. The concentration of glucose were added from 8.0x10™ to 1.0x10> M

Conclusion:
In summary, we used iron oxide and hydroxides nanoparticles as a substrate for adsorption of

glucose. Ag nanoparticles, as an electrocatalyst, were utilized for oxidation of glucose. The results
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showed that the developed nonenzymatic sensors based on hetrodimeric modified electrodes are
useful for glucose sensing. The electrode modified by Fe;O4-Ag nanoparticles by amperometric

method was used for determination of glucose in the human serum.
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determine trace amount of copper in water resources
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Introduction:

Copper is an important element in biological systems. It is an essential micronutrient present
in at least thirty enzymes. On the other hand, it is toxic above a certain concentration. The
World Health Organization (WHO) and the European Water Quality Directive recommends
that the concentration in drinking water does not to exceed 2 mg/I[1]. Ordinary
electrochemical solid electrodes have been developed for copper determination, such as
modified carbon paste electrodes[2], modified conducting copolymer electrodes[3], self-
assembled monolayer modified gold electrodes[4]. But the detection limits of those
chemically modified electrodes were not low enough to detect trace level of copper in water
samples[5]. Deferiprone is a small neutral water-soluble molecule with a molecular weight of
139 Da, that has a high affinity for iron ions, but also copper can form strong complexes
with[6, 7]. On the basis of our knowledge, there isn’t any report regarding the use of
deferiprone in the electroanalysis of copper. Because, new alternative electrodes are highly
desired to meet the growing demands of determination of copper in environmental
monitoring and water research, the goal of this study was to develop a chemically modified

carbon paste electrode with deferiprone to determine copper in water samples.

Materials and methods:
Unmodified carbon paste was prepared by hand mixing of 0.7 g of reagent-grade graphite
powder and 0.3 g mineral oil with a mortar and pestle. Chemically modified carbon paste

electrode (CMCPE) was prepared by thorough mixing different amount of deferiprone with
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appropriate amount of graphite powder, and mineral oil. Both unmodified and modified
pastes were packed into 1 ml polyethylene syringes (5 mm diameter). After the mixture
homogenization, the paste was packed carefully into the tube tip to avoid possible air gaps,
often enhancing the electrode resistance. A copper wire was inserted into the opposite end to
establish electrical contact. The external electrode surface was smoothed with soft paper. A
new surface was produced by scraping out the old surface and replacing the carbon paste. The
electrochemical cell can be represented as follows: Ag, AgClI(s), KCI (3 M) || sample solution
| carbon paste electrode

Cyclic voltammograms of standard solutions of copper ImM were obtained in the potential
window of -1.5 V to 1.5 V to optimize parameters like electrode composition, type of
supporting electrolyte, pH, deposition potential, and deposition time. To determine copper
quantitatively, differential pulse voltammetry was used at optimum condition. Calibration
graph was drawn by plotting the current, I, versus the copper ion concentration. Method was
validated regarding linearity, precision, accuracy, LOD, LOQ and selectivity. The developed
method was applied for the analysis of real water samples of various sources. The results
were compared with those obtained for the same samples analyzed with atomic absorption

spectrometry.

Apparatus:

Voltammeter, Metrohm 757 VA Computrace (Herisau, Switzerland). The triple-electrode
system consisted of a working electrode, modified carbon past electrode, a reference
Ag/AgCl potassium chloride (3M) and auxiliary platinum electrode. pH meter, Metrohm

(Herisau, Switzerland).

Results and discussion:

The best composition of working electrode was obtained to be 695mg graphite, 5 mg
deferiprone and 300 mg mineral oil in potassium chloride 0.1 M as supporting electrolyte.
Maximum electrode response was seen at pH 4, deposition time of 90 s, and deposition
potential of -0.8 V. Differential pulse cathodic adsorptive voltammetry was used for
quantitative analysis. Results showed that the method was linear in the concentration range of

50 to 400 ng/ml with the equation of Ip=3.15C+0.070 - (r=0.9995). RSD% of the repeated
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measurements (n=3) were lower than 4.0 and 5.0% for interday and intraday precision,
respectively. Error% of the method for the whole concentration range was less than 4.0%.
LOD and LOQ of the method using SD of the 20 blank samples were calculated to be 80 and
90 ng/ml, respectively. The MCPE with MNCA was successfully applied for determination

of copper in real samples of water from various sources.
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Introduction:

Copper (Cu) is an essential trace element, which is an integral part of many important
enzymes involved in a number of varied vital biological processes. However in high levels, it
becomes harmful, in particularly it is hepatotoxic. Water pollution by heavy metals is causing
serious ecological problems[1] in the world, therefore, the determination of heavy metals
such as copper in the environmental samples is needful today, and requires analytical
techniques exhibiting with low detection limits for this toxic element[2]. Different methods
have been used for the determination of copper, such as spectrophotometry[3], electrothermal
atomic absorption spectrometry[4], flame atomic absorption spectrometry[5], inductively
coupled plasma-mass spectrometry, and inductively coupled plasma optical emission
spectrometry, microwave-induced plasma (MIP)[6]. Among these methods, electroanalytical
methods are of great importance for the analysis of copper including very small amount of
sample needed, no preliminary complex sample preparation methods, and inexpensive
instrument for the analysis, selectivity and sensitivity of the voltammmetric methods[7]. The
main aim of this study was to develop a simple voltammetric method on the basis of a
modified carbon paste electrode (MCPE) with magnetic nanoparticles coupled with carbon

prepared from almond shell (MNCA).

Materials and methods:
Ferrous sulfate, ferric chloride, sodium hydroxide, copper chloride, potassium chloride,

activated carbon, almond nutshell, copper wire used in this study was purchased from local
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market made by Merck, Germany. Magnetic nanoparticles were prepared by chemical
precipitation of mixed trivalent and divalent iron ions in alkaline medium at relatively high
temperature (80°C)[8]. Carbon was prepared by ashing almond nutshell in an oven at 800 °C.
The ash was milled in a mortar and mixed with MN to prepare MNCA. MCPE was prepared
by mixing graphite, MNCA and mineral oil to obtain a paste and then was inserted into a
syringe tip. A copper wire was immersed into the paste and was used as working electrode.
Cyclic voltammograms of standard solutions of copper ImM were obtained in the potential
window of -1.5 V to 1.5 V to optimize parameters like electrode composition, type of
supporting electrolyte, pH, deposition potential, and deposition time. To determine copper
quantitatively, differential pulse voltammetry was used at optimum condition. Method was
validated regarding linearity, precision, accuracy, LOD, LOQ and selectivity. The developed
method was applied for the analysis of real water samples of various sources. The results
were compared with those obtained for the same samples analyzed by atomic absorption

spectrometry.

Apparatus:

Voltammeter, Metrohm 757 VA Computrace (Herisau, Switzerland). The triple-electrode
system consisted of a working electrode, modified carbon past electrode, a reference
Ag/AgCl potassium chloride (3M) and auxiliary platinum electrode. pH meter, Metrohm

(Herisau, Switzerland).

Results and discussion:

The best composition of working electrode was obtained to be 695mg graphite, 5 mg MNCA
and 300 mg mineral oil in potassium chloride 0.1 M as supporting electrolyte. Maximum
electrode response was seen at pH 3, deposition time of 90 s, and deposition potential of -0.7
V. Differential pulse cathodic adsorptive voltammetry was used for quantitative analysis.
Results showed that the method was linear in the concentration range of 50 to 300 ng/ml with
the equation of Ip=33.92C-1.18 (r=0.996). RSD% of the repeated measurements (n=3) were
lower than 4 and 6 % for inter-day and intra-day precision, respectively. Error% of the
method for the whole concentration range was less than 5.5%. LOD and LOQ of the method

using SD of the 20 blank samples were calculated to be 46 and 50 ng/ml, respectively. The
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MCPE with MNCA was successfully applied for determination of copper in real samples of

water from various sources.
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Introduction:

Self-assembled monolayers (SAMs) that formed on gold surface, have high flexibility for
modification at the single molecular levels and nanometer scale, In SAM formation,
equilibrium processes that are highly kinetically limited exist between species bound to the
surface and free adsorbates (in the solution phase, additional energetic factors such as the
enthalpy and entropy of salvation play critical roles in the dynamics of adsorption) [1].

One of the most important of organic compounds that able to capture metal ion is
aminopolycarboxylic acids (APCAs), from which diethylenetriaminepentaacetic acid (DTPA)
is of special interest in this category in therapy and diagnosis of tumors. These metal
complexes are stable and restrict the metal ions from playing their normal chemical role in
solution, and thus, help to fix them on solid surfaces.

In this study, DTPA, as a chelating agents, is immobilized on gold thiol SAM via Zr(IV) ion
glue by in-situ and ex-situ methods. The immobilization was assisted by using complexed
form of DTPA with Fe(Ill) [Fe(Il)-DTPA]. The results obtained by CV, DPV and EIS
showed that Fe(III)-DTPA was immobilized successfully on gold electrode.

Materials and methods:

Diethylenetriaminepentaacetic acid (DTPA), 3-mercaptopropionic acid (MPA), ZrCly,
Fe(NOs3)3.9H,0, was purchased from commercial (Merck, Fluka, Sigma-Aldrich) company
and used without purification. The electrochemical measurements including cyclic and
differential pulse voltammetry (CV and DPV), and electrochemical impedance spectroscopy
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(EIS) were carried out on Potentiostat/Galvanostat Autolab 30. Electrochemical

characterization was done by electrochemical probes like PBQ and [Fe(CN)6]3' in two pHs.

Results and discussions:

This electrode can modify with two methods. Results that obtained from CV and DPV
confirmed that in-situ modification cause one or more of these arms immobilize via
covalance-coordinance bond on the top of the Au-MPA-Zr(IV).

To our the best knowledge, Fe-DTPA(III) is a coordinated complex using four acetate and
three amines groups of DTPA, captured Fe(Ill) ion and the fifth carboxylic group, is left free
[2], enables the complexed to be fixed via this group and forms specific nanostructure on the
top of the Au-MPA-Zr(IV) electrode. This structure of immobilized DTPA via ex-situ

method is very regular alignment and stable on the surface.
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Fig. 1. Continuous DPV obtained from the Au-MPA-Zr(IV)-[DTPA-Fe (II)] prepared by in-situ and ex-

situ methods in absence of probe in acetate solution pH 3.0, scan rate 100 mV/s.

Furthermore, the measurements allowed determining a surface pK, of 6.1+0.1, which in turn,
recognizes the charge state of the surface at any pH. The electrochemical data that extracted
from the voltammetry and EIS measurements are presented and discussed from which the

new nanostructure 1s characterized.

Conclusion:
In this work, Au-MPA-Zr(IV) electrode is modified with [DTPA-Fe(III)] by ex-situ method,

that first complexation of iron with DTPA is done in two pHs and then this complex is
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immobilized on surface of Au-MPA-Zr(IV) electrode. We observed two different behaviors.

The effect of scan rate and solution pH is investigated by electrochemical methods.
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Introduction:

The quantitative determination of hydroxylamine is very important both in studies of
biological processes and for industrial purposes. It has been confirmed that hydroxylamine is
produced during the reduction of nitrates by E. coli and Torula yeast [1].

Phenol is one of the environmental pollutants. Phenol and its vapors are corrosive to the eyes,
the skin, and the respiratory tract [2]. Therefore, determination of this compound is very
important.

Carbon nanotubes (CNTs) are currently in the forefront of materials research. They are
recognized as a new class of materials that have had a profound impact on a wide range of
applications [3].

As yet, based on our knowledge, no paper has been reported on the simultaneous
determination of HX pulse PL using electrochemical methods. In the present work, we
describe preparation of a new electrode composed of multiwall carbon nanotubes paste
electrode modified with p-chloranil and investigate its performance for the electrocatalytic
determination of HX in aqueous solutions. We also evaluate the analytical performance of the

modified electrode for simultaneous determination of HX and PL.

Materials and methods:
All chemicals used were of analytical reagent grade purchased from Merck (Darmstadt,

Germany) unless otherwise stated. Doubly distilled water was used throughout. Cyclic
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voltammetry (CV), impedance spectroscopy, and square wave voltammetry were performed
in an analytical system, Autolab with PGSTAT 302N (Eco Chemie, the Netherlands). The
system was run on a PC using GPES and FRA 4.9 software.

Results and discussion:

Results show, the anodic peak potential for HX oxidation at p-CAMCNTPE and at p-
CAMCPE was about 110 mV, while at CNTPE, the peak potential was about 1050 mV. At
the unmodified CPE, the peak potential of HX was about 1100 mV. From these results, it was
concluded that the best electrocatalytic effect for HX oxidation was observed at p-
CAMCNTPE. For example, the results show that the peak potential of HX oxidation at p-
CAMCNTPE shifted by about 990 and 940 mV toward less positive values when compared
with CNTPE and unmodified CPE, respectively. However, p-CAMCNTPE shows bigger
anodic peak current for the oxidation of HX compared to p-CAMCPE, indicating that the
combination of MWCNTs and the mediator (p-chloranil) has significantly improved the

performance of the electrode toward HX oxidation.

Conclusion:

In the present study, carbon-paste electrode modified with p-chloranil and CNTs was used for
the determination of HX. The CV, EIS and SWYV investigations showed effective
electrocatalytic activity of the modified electrode in lowering the anodic over potential for the

oxidation of HX.
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formation on GNS for oxygen reduction reaction
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Introduction:

Graphene (G) is a two-dimensional single-layer sheet of graphite with p-electrons fully
delocalized on the graphitic plane. It is highly conductive and mechanically strong and has
been found for molecular electronic device, energy storage, fuel cell and catalytic
applications. It has been shown in the Pt (or Pd)-based nanoparticle (NP) catalysts grown on
G for electrocatalytic reactions and in the activation of Co3;04 and MoS; NPs by G for oxygen
reduction reaction (ORR) in alkaline media and for hydrogen evolution in H,SO4 solution. In
these studies, the catalyst NPs were grown directly on the G surface to maximize G—NP
contact and to achieve the desired catalysis enhancement. The objective of our work is to use
the electrodeposition method to disperse small palladium particles on graphene sheets, which
was previously electrosynthesised on a glassy carbon electrode from an aqueous acid

solution[1-3].

Material and methods:

Electrochemical reduction of graphene was performed on a GC electrode or carbon paper by
CV technique at 50 mVs™ for 100 cycles in mixture containing graphite (Merck) (5mg/ml),
SDS and water .Pd particles were electrodeposited on the surface of GC or graphene
electrodes from 6mM Pd™%and different concentration of SDS solution with cyclic potential

polarization ( -0.25-0.65 V) at 50 mVs™ for 25 cycles[4].

Result and Discussion:
The effect of surfactant concentration on the loading and size of the palladium nanoparticles
was studied by employing constant potentials and was studied on the graphen preparation.
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When we use anionic emulsifier such as sodium dodecyl sulfate (SDS) then the interface is
negatively charged. The metal cations of their salts will be preferentially located close to this
interface, whereas the hydrophilic co-reactants prefer to be located in a region away from the
interface. This can lead to the separation of reactants within the larger microdroplet. This

separation factor can depress or inhibit the rate of reaction.

Conclusion:

In this work, a green and fast electrochemical approach (CV in high negative potential) to the
synthesis of graphene nanosheets is reported using graphite powder in 14mM SDS surfactant
as precursors. Graphene is successfully characterized by employing SEM and CVs
techniques.then Pd particles is deposited on the graphene surface in before and after CMC of
SDS solutions. Finally ORR is studied by LSV, CV , chronoamperomettry and SEM

characterization.
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Introduction:

Pseudocapacitors are electrochemical energy storage device with higher power density than
batteries and higher energy density than ordinary capacitors, which utilize a faradaic process
[1]. So far, several materials have been studied as the pseudocapacitor electrodes. Amongst
all these materials, manganese oxide has been conceived as a promising supercapacitive
material because of its low cost, high electrochemical activity and more friendly
environmental nature [2]. It is well known that the pseudo-capacitive reaction of MnO, is a
surface reaction, only the surface or a very thin surface layer of the oxide can participate in
this pseudo-capacitive reaction. Along with different methods for making manganese oxide,
electrochemical methods have several advantages like the better attachment to the electrode
surface, simplicity, having a low cost and so on. The source of MnO, in the most reports is a
salt of Mn"™ and a few reports exist for electrodeposition of MnO, from KMnOg. In this
study, we prepared nanostructured manganese oxide by potentiostatic, galvanostatic and

potentiodynamic electrodeposition.

Materials and methods:

KMnQ4, Na,SO4 purchased from Merck Company and all solutions prepared using de-
ionized water. Electrodeposition took place on the surface of a piece of commercial stainless
steel from a solution of 0.2M KMnOy, Only for galvanostatic case cetyltrimethylamonium
bromide, CTAB, as a cationic surfactant with different concentrations was added to the
electrodeposition bath. The applied potential in potentiostatic method was 0.2V vs. Ag/AgCl,

the applied current density was -0.001 Acm™ in galvanostatic electrodeposition and potential
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range was between 1.1V and -0.1V vs. Ag/AgCl and different scan rates applied for
potentiodynamic method. The morphology of deposited materials was studied by Atomic
Force Microscopy, AFM. The capacitive behaviors of as-deposited materials were
investigated in a solution of 0.1M Na,SO4 using cyclic voltammetry, glavanostatic

charge/discharge curves and electrochemical impedance spectroscopy.

Apparatus:

All electrochemical experiments were carried out via a standard three electrodes cell
containing of an Ag/AgCl electrode, a platinum grid and a MnO,-coated stainless steel as
reference, auxiliary and working electrodes, respectively and using a Solartron
Electrochemical interface SI1287 and Solartron Phase Gain Analyzer SI 1260. Surface
morphological studies were carried out with scanning probe micrographs, obtained with a

Dual Scope SPM (DME, Denmark).

Results and discussion:

Our studies showed that as-deposited MnQ, is amorphous and has a nanostructured
morphology which is depend to electrodeposition conditions. Although using CTAB in
galvanostatic electrodeposition bath causes increasing the surface area of deposited materials
but it decreases the capacity of nanostructured MnO; due to increasing in the film resistance.

The same behavior was observed for increasing in scan rate during potentiodynamic method.

Conclusion:

Our studies depicted that nanostructured MnO; has a capacitance around 125 F/g in a weak
electrolyte like Na,SO4 with a low concentration prepared by potentiodynamic method at a
potential scan rate of 50 mV/s. Also, the galvanostatic deposited nano-materials showed a
capacity around 120F/g without CTAB as an additive emphasizing on the effect of

electrodeposition method on the capacitive behavior of deposited materials.
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Introduction:

Cysteamine is an aminothiol compound used as a drug for the treatment of cystinosis [1]. The
deficiency of a cystine carrier in the lysosomal membrane leads to cystine accumulation
within the lysosomes, ultimately crystallizing in vital organs such as the liver, kidney, spleen,
intestines, and cornea [2]. With this goal in mind, a rapid but specific and sufficiently
sensitive analytical method was required for total cysteamine determination in biological and
pharmaceutical samples. Numerous methods have been reported for the determination of CA.
However, Long response time, expensive instruments, complicated procedure, and low
detection capability are the shortcomings associated with most such methods reported.
Carbon nanotubes (CNTs) are presently in the forefront of materials research. They are
recognized as a new class of materials that have had a profound impact on a wide range of
applications. One of the areas in which carbon nanotubes have confirmed their advantages is

electrochemistry, for applications such as energy storage devices and sensors.

Materials and methods:
Spectrally pure graphite powder (particle size <50 um) from Merck and multiwall carbon
nanotubes (>90% MWCNTs basis, d x 1 = (110-70 nm) x (5-9 pm) from Fluka were used as

the substrate for the preparation of the carbon paste electrode.
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Results and discussion:

The voltammetric behavior of the ISPT in the buffer solution (pH 4.0) is shown in Figure.
The cyclic voltammetric responses for the electrochemical oxidation of 300 uM of CA at
MWCNTPE (curve c), and at the carbon paste electrode (curve b), in the presence of
mediator, curves d and e are as c, b respectively, without ISPT. As can be seen, the anodic
peak potentials for the oxidation of CA at MWCNTPE in the presence of mediator (curve c)
is about 536, while at the MWCNTPE (without mediator) (curve d), the peak potential was
about 705 mV. Potential is at 546 mV when using carbon paste electrode with ISPT (curve
b), Whereas this at the unmodified CPE and without mediator, the peak potential was about
720 mV of CA (curve e). Similarly, when we compared the oxidation of CA at the surface of
MWCNTPE (curve c) and carbon paste electrode with mediator (curve b), it was observed
that a dramatic enhancement of the anodic peak current occurred at MWCNTPE vs. the value
obtained with carbon paste electrode. In other words, the data obtained clearly show that the
combination of MWCNTPE and the mediator (ISPT) definitely improve the characteristics of
the electrode for the oxidation of CA.

TpA

i 03 (] 0.7 0o 11
Ev

Figure: Cyclic voltammograms of 200 uM ISPT at the surface of MWCNTPE in 0.04 M universal buffer (pH
4.0) at a scan rate of 10 mV s~ in the absence and in the presence of 300 uM AC.

Conclusion:

This work demonstrates the construction of a chemically modified carbon paste electrode by
incorporating of multiwall carbon nanotube as a suitable electrochemical sensor in the
presence of ISPT as a mediator for CA determination at trace level. The proposed method is a
selective, simple and precise method for voltammetric determination of CA in real samples

such as drug and urine, as low as 0.09 uM CA.
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Introduction:

Solid Oxide Fuel cells (SOFCs) have great potentials to produce clean energy in the form of
electrical energy from chemical fuels with nearly zero pollution emission. SOFCs also offer
high levels of energy conversion efficiency. In this paper, a modeling approach of
nanostructured anode of SOFCs has been employed to calculate the effects of nanoparticles

on the SOFCs' electrodes performance.

Materials and methods:

Nanostructured electrodes of the SOFCs prepared by wet impregnation or infiltration have
attracted increasing attention as the most effective way to make highly active and advanced
structures in the electrodes [1]. The effects of infiltrated Pd-Nanoparticles on the performance
of Nickel/ Gadolinium doped Ceria (Ni/GDC) anode of SOFC have been investigated and it
is reported that a small amount of Pd catalyst has a significant decreasing effect on the
overpotential of anodes [2]. One-dimensional analysis has been carried out using a suitable
geometry to calculate the effective polarization resistance by assuming the ionic conductor

phase (GDC) as columns, and the Pd phase mounted on these columns [3].

Results and discussion:
The results of modeling were calculated and compared with the experimental data as a

function of temperature. For this model, following assumptions has been made porosity of
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anode: 32 %Vol.; average nanoparticle radius: 18 nm, number of particle: 2.26 x 102, and
charge transfer surface resistance: 4.5 Q.cm”. Standard error of prediction (SEP) of modelling
is calculated around 7.7%. Therefore, Predicted results show good agreement with

experimental data.

Conclusion:

The Pd nanoparticles can improve the anode SOFC performance significantly. This modeling
shows a high decrease about 0.35 Q.cm” in polarization resistance vs. temperature from 700
to 900 °C. These results were compared with experimental results with standard error of

prediction (SEP) around 7.7% and shown good agreement.
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Introduction:

Chemical modification of the electrode surface is a strategy for improving the analytical
performance of conventional electrodes for various applications especially sensors. Metal
nanoparticles such as gold nanoparticles, owing to their small dimensional size, good
conductivity and excellent catalytic activity have been demonstrated to be very appropriate
for the development of modified electrodes [1,2].

Tryptophan (Trp) is an essential amino acid that humans cannot live without consuming [3].
Uric acid (UA), the principal final product of purine metabolism, is present in blood and
urine [4].

Ascorbic acid (AA) is a water soluble vitamin present in many biological systems and in
multivitamin preparations [5]. It is essential to exploit simple and rapid methods for
determination of these biological molecules in routine analysis. In present study, Au
nanoparticles modified carbon paste electrode (AuNPs/CPE), was constructed and used for
simultaneous determination of Trp, UA and AA. The detection of Trp, UA and AA in human

serum was finally demonstrated as real sample applications.

Materials and methods:

All chemicals were of analytical reagent grade from Merck except UA that was purchased
from Aldrich and used without further purification. All electrochemical experiments were
carried out using an Autolab potentiostat/galvanostat PGSTAT 30 (Eco Chemie, The
Netherlands) controlled with General Purpose Electrochemical System (GPES) software.
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Result and discussion:

One of the main objectives of this study was the development of a modified electrode capable
of the electrocatalytic oxidation of Trp and separation of the electrochemical responses of
Trp, UA and AA. As shown in Fig. 1, the peak currents of Trp in the presence of 100 uM AA
and 50 uM UA is positively proportional to its concentrations in the range of 6.0 to 200.0 uM
with two linear segments with different slopes and the detection limit of 0.65 uM (S/N = 3).

00 500 1000 150.0 2000 250.0

1A

(Trp] / uM

E/Vvs SCE

Fig. 1 Differential pulse voltammograms of the AuNPs/CPE in 0.2 M B-R buffer solution (pH=3.0)
containing 100 uM AA, 50 uM UA and different concentrations of Trp; a to j correspond to 0, 6, 10, 20, 40,
60, 100, 140, 180, and 200 uM. Inset B: plot of the electrocatalytic peak current as a function of Trp
concentration (scan rate: 60 mV s ).

The results confirm that the electro-oxidation peaks for Trp, UA and AA at the surface of
AuNPs/CPE are well-separated from each other when they co-exist in B-R buffer solution of
pH 3.0.

Conclusion:

This work demonstrates the preparation of AuNps/CPE and its application in simultaneous
determination of Trp, UA and AA. The Au nanoparticle modified carbon paste electrode
(AuNPs/CPE) showed very efficient electrocatalytic activity for anodic oxidation of Trp, UA,
and AA. Moreover the proposed electrode was used for determination of Trp and UA in
human serum, and AA in vitamin C tablet, without the necessity for sample pretreatment or
any time-consuming extraction or evaporation steps prior to the analysis, with satisfactory

recovery.
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Introduction:

Furan, a volatile oxygen heterocyclic compound, is classified as a possible human carcinogen
by International Agency for Research on Cancer (IARC, 1995). The liver is the primary
target organ of furan toxicity, after oral application. For this reason, the United States
Environmental Protection Agency (US EPA) relates the limit of 1 x 10° mg/kg a day as
Reference Dose for Chronic Oral Exposure. Numerous studies on the anodic oxidation of
furan [1, 2] have been carried out in acetonitrile in order to produce polymeric coatings on
electrodes. Pons and Scott-Hinman [2] reported that the anodic oxidation of 2-methylfuran
leads to the formation of soluble oligomers and an insulating polymer layer at a platinum
electrode. However, no systematic electrochemical study on the anodic oxidation of cr-
methyl-substituted furans has been reported [3, 4].

We were interested in study the electrochemical behaviour of furan in acetonitrile containing
tetra-n-butylammonium perchlorate as the supporting electrolyte on a platinum electrode.

This study was carried out using cyclic voltammetry and Differential pulse voltammetry.

Materials and methods:
Furan (Aldrich, >99%) and acetonitrile (Sigma-Aldrich, HPLC grade) were used as received.

Sample solutions were constituted by 20 or 40 mL acetonitrile and 0.1 M

tetrabutylammonium perchlorate (TBAP, Fluka, >99.0%) was used as supporting electrolyte.
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0.1 M furan stock solution (standard mother solution) in acetonitrile was prepared by weight
on an analytical balance, while 0.01 M and 0.001 M stock standard solutions were prepared
by dilution of the mother one. Consecutive additions of 10 or 20 uL standard solutions to the

sample were made by Kartell automatic pipettes.

Apparatus:

Electroanalytical determinations were performed using a conventional three electrode cell
with platinum based electrodes, saturated calomel electrode (SCE) and platinum foil as
working, reference and counter electrodes, respectively.

The voltammetric curves were registered using an pAutolab III (EcoChemie B.V., The

Netherlands) potentiostat/galvanostat, equipped with NOVA software for the results analysis.

Result and discussion:

A rapid, precise and accurate electroanalytical methodology for the determination of furan, a
possible human carcinogen, is proposed. The method is based on the use of cyclic
voltammetry (CV) and Differential pulse voltammetry (DPV) on a platinum disk Electrode,
performed in acetonitrile with tetrabutylammonium perchlorate as supporting electrolyte.

The oxidation peak height or area present good linear relationship with the furan
concentration in the range 5 x 10 - 1 x 10 M, ensuring a detection limit of 5-6 x 10° M

(50 - 60 ppm). The DPV parameters, concentration effect, scan rate effect are also discussed.
The application in a complex matrix is performed. Under the CV measurements, the reaction
followed a Cottrellian behavior and the diffusion coefficient of furan was found to be 2 x 10

2.-1
cms .

Conclusion:

The Aniline adsorption was due to immobilized ligand- aniline interactions. The mesopores
also present the advantage of high adsorption capacity, good reusability and high chemical
stability. The sorption/desorption of aniline takes place in moderate time, making the

analytical procedure reasonably fast.
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Introduction:

Metallic nanoparticles can be used to increase electrochemical activities as they offer higher
catalytic efficiency than the bulk materials because of their large surface-to-volume ratios.
Electrodes modified with metallic nanoparticles reveal good performances, and enhance the
electrochemical reaction rates on these electrodes. Compared with other metal nanoparticles,
the silver (Ag) nanoparticles have attracted much interest in biosensing applications. In this
study, a new home-made disposable screen-printed carbon electrode (SPCE) consisted of
graphite and cellulose acetate printing ink modified with ionic liquid 1-octyl-3-
methylimidazolium hexafluorophosphate ([OMIM]PF¢) and Ag nanoparticles, respectively,

for electrochemical determination of metronidazole (MTZ) is introduced.

Materials and methods:

All the chemicals were of the analytical grade and the solutions were prepared in double
distilled water. Stock solution (0.005 mol L) of MTZ was prepared by dissolving
appropriate amount of powder in deionized water. Graphite powder, silver nitrate and ionic
liquid [OMIM]PF¢ were purchased from Merck. Cellulose acetate (CA) and poly vinyl
chloride (PVC) were provided from Fluka. A 0.04M Britton-Robinson buffer solution
consisted of o-boric acid, o-phosphoric acid and acetic acid was used for adjustment of pH.

A conducting pad was firstly printed on the PVC substrate using home-made silver ink.
Afterwards, the working electrode layer was then printed over the conducting pad using a
home-made carbon ink prepared by mixing PVC, graphite powder and plasticizer. Then, a
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layer of an insulator was placed onto the printed electrode, so that a defined circle shape
(diameter 3.5mm) left at the surface of electrode as working area. Then twenty SPCEs were

produced on the home-made printing machine.

Apparatus:

A Metrohm model 746 VA Trace Analyzer processor and 747 VA stand equipped with
Ag/AgCl/3M KCI reference electrode and platinum counter electrodes were employed. The
modified SPCEs were used as the working electrode for electrochemical measurements. The
pH measurements were carried out using a Corning pH meter 125 equipped with a combined
glass electrode. Ultrasonic agitating of inks was performed to disperse of particles in solvent

by a 1510R MTH Branson sonicator.

Result and discussion:

Performance of the SPCE with different plasticizers having different dielectric constants,
namely, DOP, BA, DBS, as well as combination of ionic liquid (IL) with the selected
plasticizer were examined. The plasticizer content within the carbon ink is an important
factor that affects the viscosity of the printing ink, thickness, adhesion and the ohmic
resistance of the printed electrodes. The Ag nanoparticles were electrodeposited on the
modified substrate using a two-step potentiostatic method. The surface morphology of the
nanoparticles was characterized by SEM technique (Fig. 1). The CV voltammograms
revealed that the Ag nanoparticles decorated SPCE under optimum conditions compared to
bare SPCE had high electrocatalytic effect towards MTZ reduction. In the electrochemical
depositions, various parameters such as deposition time, potential and concentration of silver
ions in the deposition solution were optimized. The electroanalytical performance of the
modified SPCE for reduction of MTZ based on the differential pulse voltammetry was
intensively evaluated. The results indicated that the developed SPCE exhibited well linear
behavior in the MTZ concentration range from 0.1 to 1200.0 pM with a detection limit of
0.036 uM (S/N = 3). In addition, the developed electrode was applied for the determination

of MTZ in pharmaceutical and human urine samples.
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Fig 1. SEM of modified SPCE with Ag nanoparticles

Conclusion:

The screen-printed carbon electrode is a promising tool for direct MTZ determination and can
be used for direct applications in real samples without any pretreatment. A good analytical
performance has been demonstrated. In comparison with the bare SPCE, the modified SPCE
with Ag nanoparticles and ionic-liquid provided high sensitivity towards MTZ. It was
possible to determine the MTZ contained in urine samples following the standard addition

method using the same screen-printed electrode.
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Introduction :

Hydrogen is proposed as a clean and efficient energy carrier, which can be an alternative to
fossil fuels [1]. Hydrogen is a highly reactive element and is known to form hydrides with
several metals and alloys [2]. Palladium has been intensively studied because of its high
hydrogen storage capacity, but unfortunately it has a high cost for application in industrial

scale. Therefore, there are several trends to find new materials for this intend.

Materials and methods:

The chemical substances used in the experiments were: Nickel(II) sulfate(NiSO4(H20)6 ),
Palladium(II) acetate(Pd(OAc)2 ), Ammonia(NHj3)

Hydrochloric acid (HCI) and Lithium hydroxide (LioH). A well-polished stainless steel (SS)
with a with dimensions of lemx6cm was used as a work electrode. The electrochemically
stored hydrogen amount into the electrodeposited palladium and Ni-Pd was studied in 0.1 M

LiOH solution via cyclic voltammetry and electrochemical impedance spectroscopy

Apparatus:

The electrochemical measurements were carried out using a Solartron SI 1260 Frequency
Response Analyzer, and a Solartron 1287 electrochemical interface. The AFM model DME-
1180 was used for morphology studies of both palladium and Ni-Pd nano-alloys.

Result and discussion:
In this study, nanostructured palladium and Pd-Ni nanoalloyes have been prepared by

different electrodeposition method containing of potentiostatic, galvanosstatic and
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potentiodynamic methods on the surface of commercial stainless steel. XRD pattern nanlysis
shows the electrodeposited materials are amorphous. The AFM studies illustrated
nanostructured morphology for both palladium and Ni-Pd nano-alloys. A typical AFM
analysis has been shown in Figure 1. The amount of electrodeposited materials was measured

by dissolving them in an acidic solution and atomic adsorption spectroscopy.

Conclusion:
The experimental results showed that the potentiostatic deposited palladium is able to store
more hydrogen compared to galvanostatic and potentiodynamic electrodeposited ones and in

nano-alloy cases by increasing in nickel amount hydrogen storage capacity decreased.
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Fig. 1: A typical AFM results for electrodeposited Ni-Pd nanoalloy.
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Introduction:

Drug analysis plays important roles in drug quality control, and has a great impact on public
health. Therefore, a simple, sensitive and accurate method for the determination of active
ingredient is very important.

Norepinephrine (NE) is a drug belonging to the stimulants that are on the World Anti-Doping
Agency’s 2005 Prohibited List.[1,2].

Acetaminophen (AC) is a widely used anti-pyretic and analgesic drug with actions similar to
aspirin. Its ready access has resulted in its increased use in attempted suicide [3].Therefore,
simultaneous determination of NE and AC is very important.

We used a novel multiwall carbon nanotubes modified carbon ionic liquid paste electrode as
a binder. The results showed the superiority of MWCNTSs/CILE to the other electrodes in

terms of both provision of better reversibility and higher sensitivity.

Materials and methods:
Spectrally pure graphite powder (particle size<50 pm) from Merck and multiwall carbon
nanotubes (>90% MWNT basis, d x /= (100 — 80 nm) x (5 — 9 pum) from Fluka were used as

the substrate for the preparation of the electrodes.

Apparatus:
Cyclic voltammetry (CV), impedance spectroscopy, and differential pulse voltammetry
(DPV) were performed in an analytical system, Autolab with PGSTAT 302N (Eco Chemie,

the Netherlands). The system was run on a PC using GPES and FRA 4.9 software.
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Results and discussion:

To obtain the best condition in the preparation of modified electrode, the ratio of MWCNTSs
to ionic liquid in MWCNTSs/CILE was optimized. Figure 1 compared the morphological
features of MWCNTs/CILE and CPE using SEM. From the resulting slope and Cottrell
equation the mean value of the D was found to be 4.4 x107 cm?/s.

DPV method was used to prepare the calibration plot. The detection limit (36) of NE was
found to be 0.09uM.

Fig. 1. SEM images of CPE (a) and MWCNTSs/CILE (b).

Conclusion:

The main object of this study was to detect NE and AC simultaneously using
MWCNTSs/CILE. This was performed by simultaneously changing the concentrations of NE
and AC, and recording the DPVs. The voltammetric results showed well defined anodic
peaks at potentials of 200 and 430 mV, corresponding to the oxidation of NE and AC,

respectively.
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Introduction:

The corrosion of steel and its alloys is of industrial concernthat has received a considerable
amount of attention.The corrosion of steel in sulphuric acid is important in thecontext of
pickling, acid cleaning, acid descaling, etc. Becauseof the general aggressiveness of acid
solutions, the useof inhibitors to control the destructive attack of acid environmentfinds
widespread application in many industries. Avariety of organic compounds with functional
groups containingheteroatom which can donate electron pairs are found tobe useful as

inhibitors in various media [1-5].

Materials and methods:

The synthesized CMT,TTM tested as corrosion inhibitors was purified and characterised by
NMR and IR spectroscopies and element analysis before use.Gravimetric measurements are
carried out in a doublewalled glass cell equipped with a thermostat-cooling condenser.The
solution volume is 50 cm3. The steel specimensused have a rectangular form (1 cmx1
cmx1m).Electrochemicalexperiments are recorded using a potentiostatmodel Aoltalab GZ100.
Aplatinum counter electrodeand a saturated calomel electrode (SCE) are used. The
workingelectrode (WE) in the form of a disc cut from steel, isembedded in
polytetrafluoroethylene (PTFE). Gas pebbling is maintained through the experiments.
TheWE:is then inserted and prepolarised at—800mV(SCE) for 10 min in order to remove the
oxide film from theelectrode and Ecorr is monitored until stationary. The scanrate is

20mVmn—1.
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Results and discussion:
The effect of addition of CMT,TTMcompounds tested atdifferent concentrations on corrosion
of steel in deaerated0.5MH2SO4 solution is studied by weight loss at 298K after6 h of

immersion. Inhibition efficiency (Ew, %) is calculatedas follow:
E (%)=100x (1 =W/ Wo) (1)

W and Wo are the corrosion rates of steel with and without organic compound.
Current—potential characteristics resulting from cathodicand anodic polarisation curves of
steel in 0.5M H2SO4in the absence and presence of CMT,TTM at various concentrationsare
(E %) =[1- (Icorr/ 10 corr)] x100 2)

where [0corr and Icorr are the corrosion current density values without and with the inhibitor.

Conclusions:

The two tetrazolic compounds studied are good inhibitors for steel in 0.5 MH2SO4.The
inhibition efficiency increases with the inhibitors concentration, but decrease slightly with the
temperature. TTM,CMT acts as a mixed-type inhibitor.

The results obtained from weight loss, potentiodynamic polarisation are in good agreement.
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Introduction:

Two of these are sulfur-containing amino acids; cysteine and methionine. The only trait
differentiating cysteine from serine is the sulfur of its thiol replacing the oxygen of the
alcohol. Cysteine plays an important role in stabilizing extracellular proteins. It can also react
with itself to form an oxidized dimer by forming a disulfide bond. The thiol residue of
cysteine is readily oxidized in electrochemical reactions at the surface of various thiol-
sensitive electrodes [1]. Different methods have been reported for the determination of L-
cysteine in different samples. However, Long response time, expensive instruments,
complicated procedure, and low detection capability are the shortcomings associated with
most such methods reported.

Carbon nanotubes (CNT) are an important nano structural that used building blocks of
nanotechnology. CNTs have generated great interest for future applications based on their
field emission and electronic transport properties, their high mechanical strength and high
conductivity [2]. The modification of electrode substrates with CNTs for use in analytical
sensing has been documented to result in low detection limits, high sensitivities, reduction of

over-potentials, and resistance to surface fouling.

Preparation of the electrode:
Graphite powder (0.900 g) was dissolved in diethyl ether and hand mixed with 0.100 g

carbon nanotubes in a mortar and pestle. The solvent was evaporated by stirring. A syringe
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was used to add paraffin to the mixture, which was mixed well for 40 min until a uniformly
wetted paste, was obtained. The paste was then packed into a glass tube. Electrical contact
was made by pushing a copper wire down the glass tube into the back of the mixture. When
necessary, a new surface was obtained by pushing an excess of the paste out of the tube and

polishing it on a weighing paper.

Results and discussion:

The electrochemical behavior of the 3,4-DHCA was characterized by cyclic voltammetry at
MWCNTPE in the PBS (pH 6.0) at various scan rates. The experimental results showed well
defined and reproducible anodic and cathodic peaks related to 3,4-DHCA (eqy 3,4-DHCA (o)
redox couple with a quasi reversible behavior and with a peak separation potential of
AEL(Epa—Ep)=95 mV. These cyclic voltammograms were used to examine the variation of
the peak currents vs. the square root of potential scan rates. The plot of the anodic peak
current was linearly dependent on v"? with a correlation coefficient of 0.9938 at all scan

rates.

Conclusion:

The electrochemical behavior of the 3,4-DHCA and MWCNTPE as a new electrochemical
sensor for I-cysteine determination has been studied by cyclic voltammetry and
chronoamperometry. It has been found that with cyclic voltammetry, the oxidation of
acetylcysteine occurred at a potential about 320 mV less positive that than unmodified carbon
nanotubes paste electrode. The proposed method is sensitive to detect cysteine as low as 0.5
pmol L. The proposed method was also used as a selective, simple and precise new sensor

for voltammetric determination of 1-cysteine in real sample such as urine.

Reference:

[1] A.A.Ensafi and etal; "A Voltammetric Sensor for the Simultaneous Determination of L-
Cysteine and Tryptophan Using a p-Aminophenol-Multiwall Carbon Nanotube Paste
Electrode"; Analytical Sciences; 27,409-414,2011.

2038



_— 15™ Iranian Physical Chemistry Conference
A
’* University of Tehran, Tehran, September 3-6, 2012

[2] A.A.Ensafi and etal; "Modified multiwall carbon nanotubes paste electrode as a sensor for
simultaneous determination of 6-thioguanine and folic acid using ferrocenedicarboxylic acid

as a mediator"; Journal of Electroanalytical Chemistry; 640,75-83,2010.

2039



15" Iranian Physical Chemistry Conference

’ University of Tehran, Tehran, September 3-6, 2012 i
N k.

2040



e 15" Iranian Physical Chemistry Conference
O
’ University of Tehran, Tehran, September 3-6, 2012

N

A Comprehensive Study on the Mechanism of Diallyl Disulfide
(All;S,;) Thermal Decomposition in the Gas Phase

M. Izadyar

Department of Chemistry, Faculty of sciences, Ferdowsi University of Mashhad, Mashhad, Iran

Email:izadyar(@um.ac.ir

Keywords: Radical mechanism; Diallyl disulfide; DFT; Thermal decomposition

Introduction:

Organic disulfides are less stable than the corresponding sulfides and therefore readily
undergo diverse transformations and react with organic compounds under the liquid and gas
phase thermolysis conditions. The existence of an equilibrium at the room temperature
between these compounds and thiosulfoxides, which formed by facile [2,3]-sigmatropic
process have been proved [1]. In addition to [2,3]-sigmatropic rearrangement, a second
parallel process accompany with All,S; homolytic bond cleavage. Since it has not been
reported any mechanistic study on the gas phase pyrolysis reaction of diallyl disulfide so far,
a comprehensive study with the aim of elucidation the molecular mechanism associated with

this pyrolysis process is done in order to have a precise idea of the reaction pathway.

Computational Methods:

Gaussian 09 computational package [2] with the DFT method was applied for all of the
calculations. In this procedure optimized geometries of the stationary points on the potential
energy surface (PES) were performed using the B3LYP and 6-311++G(d,p)/6-31G(d) basis
sets. The synchronous transit-guided quasi-Newton method was used to locate the TS for the
concerted mechanism. Activation parameters were also determined in the temperature range
of the pyrolysis reaction of 603K. The activation energy, Ea, and the Arrhenious factor were
computed using the transition state theory. The natural bond orbital (NBO) analysis was

applied to determine the charge changes through the reaction.
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Scheme 1

[2,3]- sigmatropic process, intermolecular sulfurization—desulfurization, and free-radical
reaction are the main mechanisms of DADS thermal decomposition (Scheme 1). The first is
started by thiosulfoxide formation due to facile [2,3]-sigmatropic process follows by a direct
unimolecular splitting through six-center TS. The concerted mechanism is initiated with the
H—C bond formation and C-S bond cleavage yielding propene and thioacrolein S-sulfide.
The comparison of the calculated with the our experimental one shows that the first one for
concerted mechanism is much less than the second one. Therefore the concerted mechanism
is rejected. This brought our attention to the latter mechanism and the radical mechanism was
fully investigated. For radical mechanism three paths were proposed. Since the allylic C-S,
bonds are common in vulcanized rubber, homolytic cleavage of C—S bonds may represent an
important role of initiation for the thermal degradation of these materials, which competes
with S-S bond cleavage. Bond dissociation energy for the C—S bond and S-S bonds have
been calculated. Bond dissociation energies are 46 and 62 kcal.mol™ for D(allyl-SS—allyl)
and D(allyl-S—S-allyl), respectively. These results show that the allylic C—S bond is weaker
than the S—S bond by 16 kcal.mol™, hence this difference should be decisive for the mode of
thermal dissociation. Calculated parameters for the radical mechanism are in good agreement
with the experimental one [3] which confirmed that the pyrolysis reaction of All,S, proceeds
through a radical mechanism introducing the C—S bond cleavage at the TS. Analyses of
natural charges on the reactant and radicals confirmed the feasibility of C-S bond cleavage at

the radical TS.
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Introduction:

Gas phase pyrolysis of organo-sulfur compounds has a special place among the great variety
of chemical reactions, because of the generation of labile sulfur containing intermediates,
which are difficult to obtain alternatively. The most important molecular mechanisms that are
involved in the gas phase pyrolysis of organosulfur compounds include the radical and
concerted mechanisms. The kind of molecular mechanism depends on different factors. The
most important factors are; temperature, C—S bond strength, electron donating and electron
withdrawing properties of the substituents and intramolecular parameters. The aim of this
research is the study of electron-withdrawing and electron-donating groups on the kinetics of

alkyl allyl sulfides pyrolysis.

Computational Methods:

Upon pyrolysis reaction, alkyl allyl sulfides eliminate propene and corresponding
thiocarbonyl compounds via an intramolecular y-hydrogen transfer. The structures
corresponding to the reactant, transition state and products for the studied reaction were
optimized using the GAUSSIAN 09 computational package [1] with DFT method. The
corresponding TSs were calculated using the synchronous transit-guided quasi-Newton

(STQN) method as implemented by Schlegel et al (Figure 1). [2].
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Fig. 1. Optimized strectures for the reactanis and the TSs at the BALYPG-31G(d) level.
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Results and Discussion:

The most important feature of the transition structures is that the X substitution leads to the
sizable changes in the geometry. For the TSs, changes in the calculated H1-C2 and C4-S5
bond lengths are important; the electron donating substituent (X= CH3) makes the HI-C2
distance 0.12 A ° shorter, but C4-S5 distance 0.17 longer than unsubstituted (X=H)
molecule, while the electron with-drawing substituents (X=F, Cl) significantly reduce H1-C2
bond length at the TSs relative to the same one in the reactant. Since the H1-C2 bond
formation can be considered as a driving force for the concerted pathway, the electron with-
drawing groups (X=F, Cl) noticeably affect the calculated barrier height. Activation energies,
free energies and entropies for the pyrolysis reactions at the G3MP2 level of the theory were
computed. Calculated potential energy barriers for the reactions are around (average) 154 kJ
molK™', the usual range for the experimental activation energies of alkyl allyl sulfides. TS3
(X=F) is more stable than TS4 (X=CI) by 3.89 kJ molK ™', TS4 is more stable than TS1 (X=H)
by 5.39 kJ molK™' and TSI is more stable than TS2 (X=CH3) by 13.2 kJ molK™', according to
acidic character of H1 atom. The overall reactivity for the alkyl allyl sulfides is found to
decrease in the order of R3>R4>R1>R2.

Negative values for the activation entropy confirmed the concerted mechanism for the studied
reactions. The reactivity of alkyl allyl sulfides can be explained in terms of the acidic
character of the H1 atom and HOMO- LUMO energy difference. Charge distribution on the
atoms for the reactants and the TSs was calculated using the Merz—Kollman—Singh (MKS)
electrostatic properties at the B3LYP/6-31G(d) level. Computed data show that the positive
charge on C6 and H1 atoms increases from X=CH3- to-F. This positive character shows that
acidic character for Hl atom increases from X=CH3-to-F according to activation energy

depletion and reactivity order.
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Introduction:

Chemists are usually interested to understand solvent effects on overall solution capabilities
that depend on all possible intermolecular interactions between solute and solvent molecules.
Solvent effects on transition metal complexes are reviewed and more attention has been paid
to binary solvent mixtures in this field. Solute-solvent interactions are much more complex in
mixed solvent systems than in pure solvent due to the possibility of preferential solvation by
any of the solvent present in the mixtures. Moreover, the solvent-solvent interactions
produced in solvent mixtures can affect the solute-solvent interactions and therefore they can

also affect preferential solvations.

Methods:

The formation constants of the species formed in the systems H'+ Mo(VI) + aspartic acid and
aspartic acids have been determined in different aqueous solutions of methanol (0-40 % v/v),
using a combination of spectrophotometric and potentiometric techniques.For each
experiment two solutions of Mo(VI) + asp have been prepared with the same concentration,
but the ionic strength of the first was maintained with sodium perchlorate and that of the
second with sodium hydroxide, both with the same mole fraction of methanol. In all solutions
the total concentration of the amino acid and the metal ion were kept constant, [MoO42'] +
[amino acid] = 2.0x10~ mol dm™. The first solution was then titrated with the second
one.The procedure was repeated with different solutions of Mo(VI) and the amino acid with
varying the mole fraction of Mo(VI) in the range 0-1 in constant of the total concentration of

Mo(VI) and each ligand in different aqueous solutions of methanol.
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Results and discussion:

The protonation constant of the amino, K3, and the side chain carboxylic acid, K;, groups of
the amino acids decreased as the solvent became enriched in the organic component, but the
protonation constant of the other carboxylic acid group, K, increased as methanol increased
in the mixtures.The correlation between log K3 and log K, with the reciprocal of the dielectric
constant of methanol-water mixtures are linear, with correlation coefficients more than 0.99.
The solvent polarity has been introduced by Kamlet, Abboud, and Taft (KAT). '* The
multiparametric equation, eq 2, has been proposed for use in so-called Linear Solvation
Energy Relationship. log K=Ay+aa+bp+ pr* 2)

We used the Gauss-Newton non-linear least-squares method in the computer program to
refine the log K by minimizing the error squares sum from eq 3. Single-parameter
correlations of log K, log K; and log K3 in terms of individually with ¢, £ or z* did not give
a good results in all cases.So, we thought it interesting to correlate log K versus a multi-
parametric equation involving «, £ and 7*. However, the result presented from eq 2, multi-
parametric equation, indicates significant improvement with regard to the single-parameter
models.

log K1 =0.95+ 1.26a+ 3.874-2.017* (5a) log K, =0.83 +0.34a+ 0.515+ 2.547*% (5b)
log K3 =4.85+0.65a+ 1.524+ 3.077* (5¢)

The calculated values of solvatochromic parameters are listed in Table 1.

methanol % a® £@ @ PAC)
0.0 1.17 0.47 1.09 78.36
10 1.15 0.49 1.04 73.79
20 1.13 0.51 0.99 69.22
30 1.11 0.53 0.94 64.65
40 1.09 0.55 0.89 60.08

Complexation Constant.

In this stage we again used the Gauss-Newton non-linear least-squares method in the
computer program to refine the log Ky by minimizing the error squares sum from eq 2. The
result presented in eq 5, multi-parametric equation, indicates significant improvement with

regard to the single-parameter models. logKs= 20.68 + 1.23a + 3.463 - 5.70 7*
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Table 2. The Percentage Contribution of Kamlet and Taft’s Parameters on the Effect of Different Media on
Protonation and Complexation.

species a p 7t
log K (asp) 17.6 54.2 28.2
log K; (asp) 10.0 15.0 75.0
log K (asp) 12.4 29.0 58.6
log K5 (asp) 11.8 333 54.9

Conclusion:

The polarity parameter power of the solvent is the most important, the hydrogen-bond
acceptor basicity parameter plays a relatively small role, and finally the hydrogen-bond donor
acidity parameter nearly has no significant in changing the formation constants of Mo(VI) +

asp systems in the proposed various aqueous solutions of methanol.
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Introduction

Many industries are widely using dyes and pigments for various purposes and their effluents
can cause environmental pollution. Traditional techniques such as adsorption and coagulation
are non-destructive and simply transfer the contaminant from water to another phase [1].
Photocatalysis, an advanced oxidation technology employing semiconductors as
photocatalysts, is a promising method for the treatment of contaminated water [2]. This
method is clean, low temperature and non-energy intensive approach for treatment of
pollutants. Most of photocatalysts are not highly efficient under visible light irradiation [3],
therefore, there is a need to look for other photocatalysts that absorb in the visible range [4].
In the present paper, ultrasonic method was applied for preparation nanoparticles of Cu-
doped ZnS in water and influence of ultrasonic irradiation time, catalyst weight, calcinations
temperature, concentration of methylene blue (MB) and pH of solution on photodegradation

reaction of MB has been studied to achieve maximum degradation efficiency.

Materials and methods

Zinc acetate, cupper acetate, thioacetamide and absolute ethanol were obtained from Merck,
and employed without further purification. Similar to our previous papers [4], photocatalysis
experiments were performed in a cylindrical pyrex reactor. A tungsten lamp with 500 W was

used as visible light source.

Results and discussion

To obtain maximum degradation efficiency of MB on Zngs5Cug15S nanoparticles, the
reaction variables were optimized and the results described. The results demonstrate that
ultrasonic irradiation time has not remarkable effect on the photodegradation reaction. A

series of experiments were carried out to find the optimum catalyst amount by varying weight
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of the ZngossCugo1sS nanoparticles between 0.01 and 0.15 g prepared by 15 minutes
ultrasonic irradiation. The photodegradation rate constant increases with increasing weight of
the photocatalyst and then decreases. Indeed, maximum value was achieved at 0.05 g of the
photocatalyst. The degradation rate constant on the nanoparticles without calcinations and the
catalysts calcined at 200, 300 and 400 °C are 8.44x107, 6.48x107, 5.49x10 and 2.33x10
min™', respectively. Then, the photodegradation rate constant decreases with calcinations
temperature. Decreasing the rate constant for photocatalytic degradation of MB may be due
to aggregation of the nanoparticles. Moreover, the rate constant of the degradation reaction
suddenly increases with increasing in pH and then decreases. These results were described by
electrostatic interactions and solution of the nanoparticles. In order to know reusability of the
photocatalyst, the photodegradation experiments were carried out on the ZngossCugo1sS
nanoparticles in optimized conditions (catalyst weight=0.05 g, without calcinations, /MB]
=2.55x10" M and pH=5.5). In the experiments, the photocatalyst was recycled after washing
and drying at 60 °C for 24 h. The degradation percent decreases to 62 % after five runs,
indicating that the photocatalytic activity has a better repeatability.

Conclusions

Photocatalytic activity of the nanoparticles towards photodegradation of MB was evaluated
under visible light irradiation. The photocatalytic activity of Cu-doped ZnS nanoparticles is
higher than that of pure ZnS. To achieve maximum degradation efficiency, the influence of
various operational parameters such as ultrasonic irradiation time, catalyst weight,
calcinations temperature, concentration of MB and pH of solution on the photodegradation

reaction was studied and the results were discussed.

References

[1] P.P. Selvam, S. Preethi, P. Basakaralingam, N. Thinakaran, A. Sivasamy, S. Sivanesan,
J. Hazard. Mater. 155, 39 (2008).

[2] O.K. Dalrymple, D.H. Yeh, M.A. Trotz, J. Chem. Technol. Biotechnol. 82, 121 (2007).
[3] T. Tachikawa, M. Fujitsuka, T. Majima, J. Phys. Chem. C 111, 5259 (2007).

[4] Z. Poormohammadi-Ahandani, A. Habibi-Yangjeh, Desalination 271 (2011) 273-278.

2050



i 15" Iranian Physical Chemistry Conference

L5
’ University of Tehran, Tehran, September 3-6, 2012

N

Effect of ultrasound on 3-chlorophenol degradation, comparison with

Fenton's reagent effect

A. Heshmati Jannat Magham ™, A. Modanloo Jooybari®
* Department of chemistry, Payame noor university, PO Box 19395-3697 Tehran, Iran

Email: jannat magham@yahoo.com

Key words: 3-chlorophenol, Ultrasound, catalyst, Fenton's reagent, degradation.

Introduction:

The study of chemical effects of ultrasound on organic systems is of interest because of the
widespread universal tries for water purifying[1]. It's chemical effects revealed because of
generated cavities during acoustic wave transmitting the solution which collapsed and lead to
chemical damage that called sonolysis[2-4]. In brief sonolysis is due to high local
instantaneous temperature and pressure that made in solution after cavitation[5]. It has been
proposed that ultrasound-induced reactions in aqueous solutions involve free-radical
mechanisms due to the formation of hydroxyl radicals[6].

The kinetic study of ultrasonic and Fenton's reagent assisted degradation of 3-chlorophenol
in water was performed to compare them. Fenton's reagent consist of FeSO4 and H,O, that
produces ‘OH in water medium[7]. Apparent kinetic rate constants were studied. Comparative
analysis revealed that ultrasound irradiation using compared with catalytic case increased rate
constant from 0.0016 min™ to 0.0051 min™' that showed about 3-times higher degradation
rate. In combination method the rate constant reached to 0.0072 min™' that is more than one of
others. The more "OH radicals produced in combination method caused the larger rate
constant was observed. The observed degradation seem to be related "OH radical attacks to

phenol ring that ring made be transient and break it[8].

Materials and methods:
3-chlorophenol, hydrogen peroxide(30%), iron(Il) sulfate were purchased from Merck and
used without further purification. The samples of 2-chlorophenol solution spotted 100 uM

and prepared using de-ionized water. Ultrasonic waves were emitted from a tip immersed into
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solution at a 100 ml beaker. Temperature increased to 340 K during the sonication that
measured with an electronic thermometer. We carried out the classic experiments in a 100 ml

beaker that shake 150 rpm with an magnetic stirrer.

Apparatus:

The ultrasonic irradiation was carried out with equipment operating at 20 kHz (sonicator
XL 2020). Ultrasonic waves were emitted from the standard tip which immersed into the
solution. The degraded 3-chlorophenol was measured by a HPLC Waters 600E. Detection

was made at 220 nm. The eluent was a mixture of water—methanol (60/40 v/v).

Result and discussion:

Experiments on 50 ml of the pollutant were carried out under three different conditions at
its natural pH. The first one only transactioned in presence of 0.01 Formal FeSO, and 0.005
Molar H,O:. In the experiment we pour 50 ml of the pollutant in a 100 ml beaker and shake
150 rpm with a magnetic stirrer for one hundred ten minutes. Every 15 to 20 minutes we pick
up a sample and injected to HPLC. The second carried out in presence 20 kHz ultrasonic
irradiation, and third of them was carried when Fenton's reagent and ultrasonic irradiation
were both present. We identify the mechanism of meta chlorophenol degradation pseudo-
first order.

In the figure below we comparison the results of the experiments.
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The rate constant of the classic experiment is 0.0016 min™ that is the lowest rate constant, in

presence of ultrasonic waves the rate constant increased to 0.0051 min™' that about 3 times
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larger than the classic one and finally in the third we observed the largest rate constant that

relevant in it more ‘OH radicals rather than two former produced.

Conclusion:
The below mechanism proposed for the observed break up in experiments, that sure related
to ‘OH radical attacks to Phenol ring[9]. We may consider to proposed mechanism that the

more ‘OH radical caused increased degradation of 3-chlorophenol.
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Introduction:

The isomerization of cyclopropane into propylene is the first true elementary unimolecular
gas reaction [1]. In the thermal processes such as combustion, partial oxidation and cracking,
cyclic hydrocarbons, particularly cycloalkanes, represent an important class of compounds. In
this research, the unimolecular reactions of two simple branched cyclopropanes are

theoretically studied.

Method:

In order to compute accurate energies, the high-level composite methods CBS-QB3,
G3//B3LYP were employed. These methods are combinations of many single point energy
calculations on the geometries optimized by B3LYP/CBSB7 and B3LYP/6-31+G(d)
methods, respectively. G3//B3LYP is a variation of Gaussian-3 (G3) theory in which the
geometries and zero-point energies are obtained from B3LYP method instead of geometries
from MP2 method and zero-point energies from Hartree-Fock method. A modified strong
collision/RRKM model [2] is employed to calculate the thermal rate coefficients for the
formation of major products as a function of temperature and pressure. The computed rate

constants are compared with the available experimental data.

Results and Discussions:
The different reaction channels for unimolecular reactions of the title compounds proceed via

the opening of the cyclopropane rings. Following the ring opening, a hydrogen atom shifts to
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give the corresponding alkene. Both title compounds rearrange to yield 2-methyl-2-butane,
trans-2-pentane, cis-2-pentane and 2-methyl-1-butane. Cis-1,2-dimethylcyclopropane also
rearranges to yield more stable trans-1,2-dimethylcyclopropane. The isomerization barriers
of cis-1,2-dimethylcyclopropane to 2-methyl-2-butane (R1), trans-2-pentane (R2), cis-2-
pentane (R3) and 2-methyl-1-butane (R4), computed at the CBS-QB3 level are 280.9, 271.3,
281.0 and 265.6 kJ mol™! respectively. By using the barrier height at the CBS-QB3 level, the
high-pressure Arrhenius expressions for latter reaction channels were found to be:

ki =3.8x10" x exp (-288.7 kI mol" / RT) s
ky=7.2x 10" x exp (-279.1 kI mol" /RT) 5™
ks =7.7 x 10" x exp (-289.1 kI mol" /RT) 5™

ks=3.2x10" x exp (-273.4 kI mol" / RT) s

Conclusion:

A number of important results emerge from this study. (1) A biradical mechanism for ring
opening, following a hydrogen shift, is envisaged for two branched cyclopropanes. (2) A
modified strong collision/RRKM model predicts well the thermal rate coefficients and the
overall rate coefficient computed in the temperature range of 600-2500 K are in accordance

with the available experimental data.
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Introduction:

Ion mobility spectrometry (IMS) is basically an ion separation technique at
atmospheric pressure. In this technique, ions are separated according to their individual
velocities as they drift through an inert gas, driven by an electric field. It is a simple,
inexpensive, and sensitive analytical method for the detection of organic trace compounds.
Recently researchers are interested to investigate the kinetic of electron attachment reaction,
dissociation reaction and proton transfer reaction by this method [1-5]. In the present study,
we describe the use of ion mobility spectrometry for determination of thermal electron
detachment (TED) reaction for the chloride ions CI" over atmospheric pressure and a

temperature range from 30 to 150 °C.

Experimental Section:

The IMS apparatus with the continuous corona discharge as ionization source has been
used in this study. Corona discharge source is constructed from a stainless steel needle and an
aluminum ring in front of it. The IMS cell has been made from 16 aluminum rings that were
separated from each other by non-conductive Teflon sheets. The aluminum rings are
connected to each other by a series of resistors in order to form a uniform electric field. The
system has an oven with ability to elevate temperature to 220°C. The system works at
atmospheric pressure. Carrier gas and drift gas in this experiment was He. The electric field

in drift region was about 250 V.cm™. We used syringe pump for introducing the sample
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vapor to the IMS cell. Mono chloro benzene was used in this study as sample. The follow

rates of carrier and drift gas were 300 and 600 ml/min respectively.

Result and Discussion:

Rate constants, krgp, and their temperature dependence for the thermal electron
detachment reaction of the CI" anion (CI'— CI + e) have been determined by ion mobility
spectrometry. By this method, Cl ions that are produced in ionization region are periodically
introduced to the drift tube containing He gas. The drift tube contains a counter flowing
current of drift gas that prevents the penetration of sample vapor into the drift region. In the
drift tube, all ions and electrons are transported to a Faraday detection plate at rates
determined by their respective mobilities and the applied electric field. Some of the CI ions
are expected to undergo thermal electron detachment during the CI' drift period, and this is
expected to cause the apparent baseline between ¢t = 1 and 3 ms as a tail of electron signal.
This tail should be due to the thermally detached electrons that are produced as the CI” packet
passes through the drift tube. This is a first-order reaction [2, 3]. Because the mobility of
electrons is several orders of magnitude greater than that of all negative ions, the occurrence
of a thermal detachment event by CI" anywhere along the drift tube is expected to result in the
near-instantaneous arrival of that detached electron at the Faraday plate. Figure 1 shows the
CI' peak and electron peak with tail that is related to the electrons produced from electron
detachment reaction of CI. At all temperatures, the decay of the elevated baseline observed
for electron signal is expected to be given by equation In / = -ktgp ¢ + C , where [ is the
intensity of electron tail signal, 7 is the drift time of them, and C is constant. As it was shown
in figure 2 a plot of In 7 versus ¢ is thereby expected to provide a straight line of slope equal to
-krgp. This is expected to provide a means of determining krgp under different temperature
conditions. The activation energy of electron detachment reaction was obtained from rate
constant data at different temperatures based on Arrhenius equation. Figure 3 shows In &

versus 1/T is thereby expected to provide a straight line with the slope equal to -E,/R.
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Conclusion:
We have shown here that the IMS method can be successfully applied for studying of

gas phase ionic reactions at atmospheric pressures such as TED reactions. Rate constants
were determined here for TED of the CI anion at different temperatures. We can also obtain
the activation energy from rate constant data at different temperatures. It would seem likely

that the results identified here for the TED reaction of CI" might also be operative for other

ion—molecule reaction systems.
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Introduction:
The H + CO; reaction is of great importance in atmospheric and combustion chemistry.
Although its reverse reaction, OH + CO, has an extensive literature [1], no theoretical study is

performed on kinetics and mechanism of the title reaction.

Method:

The potential energy surface for the reaction of H + CO; is explored by using various
quantum chemical methods including W1BD, CBS-QB3, G4, G3B3, CCSD(T), QCISD(T),
MO06-2X, B2PLYPD, mPW2PLYPD, ®-B97XD and BBI1K. Transition state theory and a
modified strong collision/RRKM model [2] are employed to calculate the thermal rate
coefficients for the formation of major products as a function of temperature and pressure.
The computed rate constants and branching ratios are compared with the available

experimental data.

Results and Discussions:

The relative energies of the stationary points located on the doublet ground-state potential
energy surface of the reaction calculated by W1BD method are illustrated in Figure 1. Figure
2 shows the Arrhenius plot for the reaction channel R1 in comparison with the available
experimental data. By using the barrier heights at the W1BD level, the non-Arrhenius
expressions for the reaction channels R1 were found to be k; = 7.0 x 10° x (T/298)" x exp ( -

11000 K /T) L mol™ s™".
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Conclusion:

A number of important results emerge from this study. The major product channel is OH +
CO. A modified strong collision/RRKM model predicts well the thermal rate coefficients and
the overall rate coefficient computed in the temperature range of 600-2500 K are in

accordance with the available experimental data.
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Abstract:

Nanosized CdS coupled TiO; nanocrystals were prepared by a microemulsion-mediated
solvothermal method at relatively low temperatures. Nanocomposite modificated with
different types of Amino acid (AA) such as Tyrosine, Phenyl alanine, Glysine and Glutamate
.The prepared samples were characterized by DRS ,SEM-EDX ,XRD ,BET and FTIR
analysis methods. The results showed that Tyrosine induces more enhance in photoreduction
rate of Nitrobenzene (NB) to aniline, under visible light irradiation. Highly dispersed
nanocrystals ,a homogenous and mesoporous structure of nanocomposite can be the

advantages of microemulsion method.

Introduction :

Nitrobenzene (NB) is considered to be a highly toxic aromatic compound which is widely
used in different productions. Due to the electron-deficient, the oxidation of nitroaromatic
compounds is very difficult to achieve .Nanosized particles of titanium dioxide (TiO;) have
excellent photocatalytic properties and have found applications in environmental
remediation[1,2]. Lots of efforts have been made to modify titania in order to develop
photocatalytic performance.CdS-TiO, is an excellent candidate for Photo decomposition of
pollutants due to its intrinsic energy band gap[3.,4]. In CdS-nanocomposite CdS which is a
narrow band gap semiconductor was added to TiO, to improve the response of TiO, to visible

light and also TiO, prevents the photocorrision of CdS .
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Experimental (Methods and materials):

Titanium tetraisopropoxide (TTIP) was used as a titanium precursors ,Cd(NOs3), and (NHy),S
were used as precursors of CdS obtained from Merck. A typical synthesis of sample involved
the use of cyclohexane as oil phase, Triton X-100 as surfactant and 1-hexanol as cosurfactant.
The resulted microemulsion was placed in a Teflon-lined stainless steel autoclave which is
initially bubbled with N, gas and then solvothermally treated. The yellow slurry obtained was
centrifuged and washed with ethanol and water. Finally modified CdS- TiO, catalyst was
achieved by soaking the prepared TiO, for 24 h in ethanol solution of (AA) at room
temperature. Photocatalytic activities of the samples were evaluated by investigation of (NB)

photoreduction in aqueous solution under visible light irradiation.

Results and Discussions:

XRD analysis shows distinctive TiO, and CdS peaks that are corresponded to the anatase and
cubic phase respectively.lt was not appeared new diffraction peaks in the pattern of
photocatalysts contained (AA) .SEM images reveal that the distribution of the surface
particles is homogenous with average size 45nm of nanoparticles. The BET data demonstrate
that modifying CdS-TiO, (AA) increases the surface area. The effect of surface modification
on the adsorption capability and photoreduction efficiency, pH on the photoactivity and
amount of loaded (AA) was investigated. The results indicated that the highest
photoreduction efficiency and adsorption is obtained with Tyrosine modification. Tyrosine

with a phenol ring has a compatible structure with NB .

Conclusion:

The effects of surface modification of CdS- TiO, with (AA) on selective photoreduction of
(NB) to aniline were investigated. Due to the strong electron-donatin properties, they act as a
hole trap to prevent electron/hole recombination and provide stable surface layer with
reduction pathway. Furthermore, the modification enhanced the adsorption capability and the

absorption properties of CdS-TiO; in visible light range and reduced the band gap.
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Introduction:

The interaction between dyes and surfactants are subjects of numerous investigations [1].
If a surfactant is added to a dye solution at submicellar concentrations, the surfactant
monomers and dye aggregates can interact. The formation of ion association complexes
between ionic surfactants and dyes with opposite charge, at surfactant concentrations below
the critical micelle concentration (CMC), is supported by most published data.
In this paper, conductometric studies of the interactions between anionic dye Acid Greeen 25
(AG25) and cetylpyridinium chloride (CPC), is described. To understand the importance of
different types of interactions for the formation of a dye- surfactant ion pair, a series of
conductance measurement was performed at five different temperatures. A theoretical
method was used to calculate the equilibrium constant and other thermodynamic functions for

the formation of the dye- surfactant ion pair.

Methods:

The conductance measurements of solutions were performed with Metrohm 712 digital
conductometer using a dip type cell of cell constant 0.99 cm™. The specific conductivity of
deionized water was measured before the each series of measurement at each temperature.
Then the specific conductivity of an exact volume and known concentration of AG solution
(10 M) was measured. Binary mixtures of dye/surfactant were prepared by keeping the dye
concentration constant but by increasing the surfactant concentration. Then the specific
conductivity of each solution was measured. Measurements were made at 25.0, 30.0, 35.0,

40.0, and 45.0 °C. The temperature of solutions was kept within the range of + 0.1 °C.
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Results and discussion:

The results of experimental data show that, the measured conductances of the AG25-
CPC mixtures are lower than the sum of the specific conductivities of the individual AG25
and of the individual surfactant molecules. If there were no interaction between AG25 and
surfactant in the solution, the experimentally measured conductance of the mixed solution
should be the sum of the conductivities of the individual AG25 ions and surfactant ions in the
solution [2-5]. The decrease in the measured values can be explained by the formation of a
non-conducting or a less-conducting specie in the solution. The increase in temperature from
25 to 45°C caused an decrease in the formation of non-conducting or less-conducting species
for the studied system. The equilibrium constants were calculated by using a theoretical
model based on the deviation from linear behavior. This model is based on the comparison
between the measured conductivity of the dye-surfactant mixture and a theoretical straight
line that represents the sum of the specific conductivities of the dye and the surfactant. The
values of equilibrium constant, K, standard free energy changes, AG®, the standard enthalpy
changes, AH® and the standard entropy changes, AS®, for the reaction of complex formation
were given in Table 1. Results revealed that an increase in temperature caused a decrease in
equilibrium constant and the negative AG® values as seen from table 1. It is clear that as the
temperature increases, the tendency to form dye- surfactant complex decreases. The similar

trends were reported in the literature [2-5]. The negative values of AH® indicate that complex

formation processes of dye- surfactant system is exothermic and the positive AS’ values

means that the binding of AG to the surfactant causes a decrease in the order of the process.

Table 1: The values of K, AG®, AH® and AS° for AG25- CPC complex formations.

T K AG® AH® AS°
(°0) (M?) (kJ.mol™) (kJ.mol™) (Jd.mol™. K™
25 9.91x10’ -45.62 152.97
30 8.04x107 -45.85 151.22
35 6.65x10’ -46.12 -31.47 149.65
40 5.25x10’ -46.26 147.69
45 4.52x10’ -46.6 146.44
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Introduction:

The removal of color from aquatic systems caused by presence of synthetic dyes that usually
contains azo-aromatic groups is extremely important from the environmental viewpoint
because most of these dyes are toxic,mutagenic,and carcinogenic.Congo red (CR) is an
anionic dye widely used in textile,rubber,paper,and plastic industries,and as a pH indicator
(Figure 1).Using kinetic models,we can investigate the mechanism of adsorption.The study of
adsorption kinetics describes the adsorbate uptake rate and evidently this rate controls the

residence time of adsorbate at the solid-liquid interface [1-4].

= NH, T
SO,Na - B SO.Na

Congo red
Figure 1

Materials and Methods:

In adsorption kinetic experiments , 20 ml of CR aqueous solution in the concentration range
of 2x107- 2x10-* M was transferred to a series of glass stoppered bottles , each containing

0.1 g of chromatography paper sample. At predetermined times , the content of CR in the
solutions was determined by UV spectrometry at /flmaf 499nm.These experiments were
conducted by batch procedure and constant shaking (148 rpm) at 308 , 318 and 328 K in a

thermostated shaker.
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In this work , kinetics of adsorption rate of CR on cellulose were studied. Kinetics of
adsorption process was evaluated by the lagergern , pseudo- second- order , avrami ,tobin

Elovich and pore-diffusion equations.

Results and discussion:
Figs. 2 a-c show adsorption amounts of CR on cellulose. Results show that the that
equilibrium CR uptake, q. , values decrease with increasing temperature. Effects of time

variations on extent of adsorption can be divided

A
25 into three different regions, They are (1) linear
2l g # = . . . . ) ..
Bty S HE N increase in adsorption with time, (2) transition
il |
* 1: 8 - % % region where the rate of adsorption levels off , and
» s hs008 @
b i 6 (3) a plateau region. The range over which the
o 400 BOO 41200 1600
Gl regions extend varies with the bulk concentration,
8 presence of salt , nature of solid surface and so on
| 8 [31.
= b =m L B
g o g ¥
& o
pesedd 4 ‘.0 0 88 Figure 2 Variation of adsorption capacity, q; ,
[} 200 400 600 800 1000 1200 1400 . .
t (min) with time at (a ) 308 ,(b) 318 and (c) 328 K.The
initial concentrations of CR are 0.02, o0 0.045, A
c
—— 0.07,x0.2,m 0.45 and ¢ 0.7 m M.
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Conclusion:
Kinetic data were modeled using the pseudo-second-order equation. It is obtaind from the
Elovich equation that initial adsorption rate of adsorption is first-order in CR and diffusion of

the CR molecules into the filter paper is the main rate-limiting step of the process.
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Introduction:

Biodegradable polymers have recently attracted much public and industrial interest because
of the increasing waste disposal problem. Besides solutions such as incineration, recycling or
re-use, biodegradable polymers can be entirely converted by microbial activity in a
biologically active environment to biomass and biological by-products. Nowadays, the use of
biodegradable polymers as replacement of commodities for large scale applications is quite
small, as their cost is still not competitive. One economically and ecologically attractive
approach to overcome these limitations is to incorporate natural polymers into biodegradable
polymers to obtain environmentally friendly composite materials called biocomposites, with
the advantage of being completely biodegradable. Several articles in the literature were
devoted to the study of the thermal decomposition of biomass derived materials, and mixtures
of vinyl polymers and lignocellulosic materials. The analysis of the thermal behavior of
mixtures of biodegradable/synthetic polymers is important not only from the recycling but
also from the processing point of view. The understanding of their thermal stability and
degradation has importance in processing and recycling. The main goal of this paper is to
evaluate the effect CMC on the PVA/S blends thermal degradation or study of thermal
degradation of PVA/S/CMC blends. Thermal analysis of the mixtures was performed by
TG/DTG under dynamic conditions. The calculation of apparent activation energies was
based on the application the kinetic models proposed by the Van Krevelen, Broido, and

Ozawa.
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Methods: Films were obtained by the casting method. The kinetics of thermal degradation of
PVA/S/CMC blends were investigated by thermogravimetry (TGA) and derivative
thermogravimetry (DTG). Experiments under non-isothermal conditions were carried out for

samples in nitrogen at heating rates of 7.5, 10 and 15°C/min.

Results and discussion:

The TGA and DTG curves for PVA/S/CMC blends at heating rate 10°C min™ are shown in
Figure 1. The DTG curves show the degradation rate of the samples. It can be seen that
PVA/S/CMC blends exhibited a four-step degradation pattern. The thermal degradation rate
depends on conversion (o). For different reactions, the degradation rate given as a function of
conversion is different and must be determined from experimental data. In these cases, we
used the model free kinetic methods such as the Van krevelen, Broido and Ozawa equations
to study the complex degradations of PVA/S/CMC blends. By using Equation Ozawa, the
activation energy of degradation can be obtained from the plot of log[B] vs. 1/T. The results

were plotted in Figure 2.
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Conclusions:

The thermal degradation of PVA/S and PVA/S/CMC blends was divided into four stages.
The third stage was the principal degradation process. The calculation of the activation
energy of degradation was based on this stage. For PVA/S and PVA/S/CMC, the activation
energy of degradation obtained by the Van Krevelen, Broido and Ozawa methods. Obviously,
the activation energy obtained by Van Krevelen and Broido was close to that by Ozawa,
which meant that these three methods were suitable to describe the thermal degradation of
PVA/S and PVA/S/CMC blends. The results obtained from the methods chosen in this study
suggested that the addition of CMC improved the thermal stability of PVA/S films. With
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considering these results, it seems that the PVA/S/CMC biocomposite films show better
thermal properties than PVA/S films and can be potentially replaced of PVA/S films.
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Introduction:

Naturally renewable biopolymers, such as polysaccharides can form into either coating or
stand-alone films. Biopolymer films have been the focus of worldwide attention for the
past few decades because they offer favorable environmental advantages. In order to solve
the problems generated by plastic waste, many efforts have been done to obtain an
environmental friendly material. Most of the researches are focused on substitution of the
petro-based plastics by biodegradable materials with similar properties and low in cost [1-
2]. PVA, carboxy methyl cellulose (CMC) and starch are polar polymers; thus a composite
of PVA, CMC and starch is likely to produce a material having excellent mechanical
properties [3]. This study reports on the effect of CMC content, on the properties of
PVA/starch films, such as mechanical, thermal and morphological parameters. These
studies were carried out to assess their potential uses as packaging films.

Methods: Films were obtained by the casting method [4]. Ultimate tensile strength and
strain to break of the films were determined using a tensile tester according to ASTM
standard method D882-91[5]. Solubility in water was defined as the percentage of the dry
matter of film which is solubilized after 24 h immersion in water. Infrared spectra with a

resolution of 4 cm™ of the samples as KBr pellets were recorded by Shimadzu FT-IR RF50
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spectrometer. The morphology of the surface of the films was investigated using a

scanning electronic microscope.

Results and discussion:

The curves reported in Fig. 1 show an improvement of the mechanical strength with the
increase of CMC content. FTIR spectra of thermoplastic PVA/S/CMC composite showed
a number or variants in H-bonding between starch chains, PVA and CMC during casting
processing. Fig. 2 shows the morphology of PVA/S/CMC films with different contents of
starch and CMC. The addition of CMC significantly changes the morphology of
PVA/S/CMC composite. Blends PVA/S and PVA/S/CMC had a uniform morphology,

with no evidence of phase separation.
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Conclusions:

The present study shows the role of CMC on the physicmechanical properties of PVA/S
films. Solubility of the films increased from 27.14% to 46.27%. The addition of CMC to
PVA/S blends improved the mechanical properties of the resulted starch based
composites. In addition, by increasing of CMC content, outward properties of the
composite films improved appreciably. The Scanning electron microscopy indicates

morphological structure of the PVA/S films in the different percent of CMC.
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Introduction:

The cis-enol forms of B-diketones are stabilized by a strong intramolecular hydrogen bond.
This hydrogen bond formation lead to an enhancement of the resonance conjugation of the 7-
electrons, which causes a marked tendency for equalization of the bond order of the valence
bonds in the resulting six-member chelated ring. Therefore, it seems that any parameter that
effects the electron density of the chelated ring will change the hydrogen bond strength. It is
well known that substitution in a- or B-position drastically changes the hydrogen bond

strength and the equilibrium between keto and enol tautomers.

Methods:
The GAUSSIAN 98w program suite was used for all quantum chemical calculations. The full
geometry optimization was performed at B3LYP level with 6-311G** basis sets.

Result and discussion:

According to our calculation, the energy values of 1, 2, 3, 4: -764.4163103, -856.6738484, -
1254.8666362and -1101.544 3214(hartree) respectively, therefore the following trend in
stability has been obtained: 1<2<4<3

The intramolecular H bond stabilizes the cis— enol Form of ZDPEA by14.34381183 kcal/mol.
Calculations indicate that the strength of such a bridge decreases when an electron-

withdrawing group replaces the H in position a (position 3 in Fig. 1). The CN, CF;and SCN
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functional groups have different substitution effects such as electron withdrawing, steric and
mesomeric effects .The full-optimized geometries of ZDPEA, CN, CF; and SCN are
summarized in Table 1 and the geometry of ZDPEA and the numbering of the atoms is given
in Fig. 1. The effect of the CN, SCN and CF3 groups on the n-delocalization in the chelated
ring could also be explained in terms of the Gilli’s symmetry coordinates q;, g2, Q, A (see
Table 1). By comparing these coordinates for the most stable molecules respectively 4, 3, 2
one can deduce that there is less bond equalization, or n-delocalization, in SCN, CF; and CN

substituted ZDPEA than in ZDPEA itself.

Conclusion:

The results of theoretical calculations show that the, SCN, CN, CF3, substitution in a-Position
of ZDPEA caused that the conjugation in the chelate ring is decreased. Geometrical analysis
indicates that SCN, CN, CFj3 substitution in a- position decreases the hydrogen bond strength.
All theoretical calculations reveal weaker intramolecular H-bond by CN, SCN and CF;

substitution in the a-position of ZDPEA than that in ZDPEA.

Fig.1.The geometry of ZDPEA (X=H) X=H (1), CN (2), SCN (3), CF; (4)
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Table 1

Geometrical parameters of the enol ring of thel, 2, 3, 4 molecules, calculated at B3LYP/6-311G**

Bond lengths (A°) 1(X=H) 2(X=CN) 3(X=SCN) 4(X=CF3)
C=0 1.260 1.262 1.263 1.262
C-C 1.420 1.450 1.450 1.450
C=C 1.380 1.400 1.400 1.400
C-0 1.320 1.310 1.310 1.310
0...0 2.520 2.470 2.467 2.460
O-H 1.002 1.009 1.007 1.006
Bond angles(degrees)

C-C=0 121.070 119.652 119.112 119.514
C=C-C 121.360 120.000 119.980 118.920
C=C-0O 120.730 119.900 120.550 120.530
C-O-H 107.160 107.740 107.520 107.660
*Gilli’s Parameters

qQi 0.040 0.050 0.050 0.050
Q@ 0.06 0.048 0.047 0.048
Q 0.1 0.098 0.097 0.098
A 0.34375 0.346875 0.348438 0.498469
Eug(kcal/mol) 13.79693687 13.01888722 12.29712522

14.34381183

’qs = (d C-C)—(d C=C), q» = (d C-0)—(d C=0), Q = qi+ q2, A= (1 - Q/0.32)/2
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Introduction

Water pollution by heavy metals remains an important environmental issue associated negatively
with the health and ecosystem [1] and removal of them from aqueous streams is an important
problem in the waste water treatment plants. Various treatment processes have been introduced
for the removal of metal ions [2]. Current treatment processes include precipitation,
oxidation/reduction, membrane filtration/ osmosis, ion exchange and adsorption. In this paper a
new nanocomposite including polypyrole conductive polymer supported on hexagonal
mesoporous silicate (HMS) was synthesized. The kinetic study of adsorption of Pb cations on the

composite was investigated.

Method

The HMS materials were synthesized by sol-gel method similar to Pinnavaia and coworkers [3],
used TEOS as the silica source and dodecylamine as the surfactant. Coating of polymer on HMS
was performed by pyrole as the monomer, KIOs as an initiator in 100 cc of sulfuric acid (IM).
The adsorption experiments were done for the study the effect of experimental conditions on Pb*"
adsorption and determining the conditions that achieve the maximum amount of removal.

Isotherm, kinetic and thermodynamic evaluations were also conducted in this study.
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Results and discussion

Our results showed that the synthesized nanocomposite of polypyrole/HMS had a high efficiency
for removal of Pb cations from water. Maximum efficiency was 100% for solution having the

concentration of lower than 100 ppm and 99% for upper than 100 ppm.

2.5

y =0.0235x + 0.0192
R?=0.9999

(%
in
L

t/qe (min.gr.mgr?!
(=

0.5 1

0 M a0 60 0 100 120
Time (min)
Figure 1. Pseudo-second-order diagram for 100 ppm solution of Pb** at pH=5 and 0.05 gr nanocomposite

Analysis of kinetic study showed that all experiments were performed as the pseudo-second-

order reactions.
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Introduction

Antioxidant compounds in food play an important role as a healthprotecting factor. Scientific
evidence suggests that antioxidants reduce the risk for chronic diseases including cancer and
heart disease. Antioxidants are substances that can prevent or delay oxidative damage of lipids,
proteins and nucleic acids by reactive oxygen species, which include reactive free radicals such
as superoxide, hydroxyl, peroxyl, alkoxyl and non- radicals such as hydrogen peroxide,
hypochlorous, etc. They scavenge radicals by inhibiting initiation and breaking chain propagation
or suppressing formation of free radicals by binding to the metal ions, reducing hydrogen
peroxide, and quenching superoxide and singlet oxygen . These analytical methods measure the
radicalscavenging activity of antioxidants against free radicals like the 2,2-diphenyl-1-
picrylhydrazyl (DPPH) radical, the superoxide anion radical (O2), the hydroxyl radical (OH), or
the peroxyl radical (ROO). Paclitaxel is a mitotic inhibitor used in cancer chemotherapy. It was
discovered in a U.S. National Cancer Institute program at the Research Triangle Institute in 1967
.Taxus brevifolia and named it taxol. Paclitaxel is now used to treat patients with lung, ovarian,

breast cancer, head and neck cancer [1-3].

It is the aim of this paper to investigate the free radical-scavenging and antioxidant activities

of Ascorbic Acid ( vitamin C ) , Paclitaxel( Taxol ) and mixture of them
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Materials and methods:

Taxol was obtained from Biolyse Pharmacopee (Port-Danial, quebec) and recrystallized from
methanol [3]. .2,2-diphenyl-1-picrylhydrazyl (DPPH) was obtained from Sigma Aldrich Co., St.
Louis, USA . Vitamin C was purchased from Sigma—Aldrich. Acetonitrile solvent (CH3CN) was
purchased from Merck[4]. The H-transfer reactions from an antioxidant and drug to DPPH were
monitored using UV-Vis spectrophotometer. The temperature in the cell was kept at 25'C by
using circulator. The Kinetic parameters such as rate constant and activation energy in

experimental conditions were calculated.

Apparatus:
UV- Vis spectrometers have been in general use for the last 35 years and over this period
have become the most important analytical instrument in the modern day laboratory which model

is Perkin Elmer Lamda 25. Circulator is usually a three port ferro-magnetic device .

Result and discussion:

In this study , the antioxditve activity of the Vitamin C and Taxol were measured using DPPH
free radical scavenging activity. The DPPH method is based on the ability to scavenge the free
radical DPPH in the presence of the non radical from DPPH-H. The rate constants of the H atom
abstraction by DPPH ( k ) were determined by plotting In(A:- Ax)/(Ao - Ax) versus time , in the
presence of Vitamin C, Taxol and mixture of them were obtained 0.1671 , 0.0271 , 0.0918 ( s'l)
under pseudo-first-order conditions at 25~ C . The activation energy for DPPH scavenging in the
presence of Taxol, Vitamin C and mixture of them was calculated from the angular coefficient of
the plot of In (k) versus 1/T . The value of activation energy for binary system is E, - -23.15
kJ .mol'l, E.=-4.868 kJ .mol™! for Vitamin C and E.=-21.676 kJ mol™! for Taxol. In the presence
of Taxol, Vitamin C and mixture of them capable of donating an H atom its free radical nature is
lost hence the reduction in DPPH radical was determined by the decrease in its absorbance at a

wavelength of 515-522nm [ 5].
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Conclusion:

The present study shows that the antioxidant activity of taxol and antioxidant activity of vitamin
C, will aid in the interpretation of clinical results obtained as various food products are tested in
biological models for chronic disease. It is reasonable to expect that high antioxidant of vitamin ¢

has greater potential to reduce free radicals in the body than do mixture of vitamin C and taxol.
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Introduction:
In the present work, the reaction of 6-amino-3-hydroxy-3,4-dimethyl-1-phenyl-2,3-
dihydropyrano[3,4-c]pyrrole-7-carbonitrile are studied in gas phase.
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There are two possible pathways for the reaction which could either lead to the generation 6-

amino-4-methyl-3-methylene-1-phenyl-2,3-dihydropyrano|3,4-c]pyrrole-7-carbonitrile (pathway
1) or 6-amino-3-methyl-4-methylene-1-phenyl-2,4-dihydropyrano [3,4-c]pyrrole-7-carbonitrile
(pathway 2) as reaction products. Therefore, the theoretical method was used to estimate the
activation energy of each reaction step through construction of transition state. Comparison of
the calculated activation energies of reaction steps can be used to get information about more
favorable pathway and major product. All calculations are studied at MPWBIK!'/6-31+G(d,p)
level of theory. Potential energy surface (PES), energy barrier and Gibbs free energy are

obtained for possible channels.

Materials and methods:
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All the geometries of the molecules at gas phase are fully optimized at MPWBIk/6-

‘t\'r«-\r

o,

31+G(d,p) level of theory using the Gaussian03 programs. The potential energy Surface (PES)
for each pathway are plotted. Frequency calculations were carried out in order to confirm the

structures ground states and saddle points and to obtain zero-point vibration energy corrections
(21
Result and discussion:

Two possible reaction pathways were investigated carefully. The geometries of all compounds

at gas phase were fully optimized (scheme 2). Relative energies of reaction have reported in

figure 1.
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Scheme2: optimized geometric parameters in angstrom of Figure 1: Comparison The potential energy
the stationary points at of MPWb1K/6-31+G(d,p) level. reaction pathway 1 and2.

In this reaction oxygen atom number 27 abstract hydrogen atom number 7 to generated product 1
via transition state 1.the activation energy for this pathway is 289.23 kJ/mol. In other hand
oxygen atom number 27 abstract hydrogen atom number 12 to generated product 2 via transition
state 2. the activation energy for this path 205.58 kJ/mol. This result indicates that activation
energy of R2 is 83.65kJ/mol less than this value for R1. The product 2 is also 61.91kj/mol more
stable than product 1. AG, Ea and AH are reported in tablel.

Ea AH AG

R1 289.23 81.49 32.51
Rz 20558 0.01 -29.60

Table 1. Activation Energy(E,), enthalpy (AH), Gibbs free energy (AG) in (kJ/mol) at the MPWBIK/6-31+G(d,p) level. All value are corrected by
Zero Point Energy
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Conclusion:

Kinetics and thermodynamic parameters achieved in this study showed that P2 is a significant

product.

Reference:
[1] hao, Y.; Truhlar, D. G. J. Phys. Chem. A. 108(2004) 6908.
[2] S.H. Mousavipour, Z. Homayoon and. J. phys. Chem. A., 2003, 107(2003) 856
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Introduction:

In this investigation, reaction of 5-nitro-1H-benzo[d]imidazole to produce 6-nitro-1H-

benzo[d]imidazole is studied in the gas phase at the MPWbIK/6-31+G(d,p) level of theory.

H
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O 10 L 2C 4 2N O——IJ G O=N C. !
G5O eine R Y *ﬁﬁN\ ae R, e %?('N\:
Ce. Cpeg s  ————————— | cf — [ S—He
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' H
Vi 15 ||4 !
S-nitro- 1H-benzo[ dlimidazole &-nitro-1H-benzo[d]imidazole
Scheme 1

These two compounds are tautomers that have interconvert by a process known as
tautomerization. All calculations are studied at this level and potential energy surface (PES),

activation energy and Gibbs free energy are reported for possible channels.

Materials and methods:

Quantum chemical calculations are carried out using the Gaussian03 program, at the
MPWbDIK level with 6-31+G (d,p) basis sets. All species optimized at this level. The potential
energy surfaces (PES) for each pathway are plotted. Harmonic vibrational frequencies are
obtained to determine the exactness of transition state and to obtain zero-point vibration energy
correction. RRKM theory is used to calculate Rate constant of this reaction. For an unimolecular
reaction, A —E 54— 5p

Where A* is the energized reactant, A”is the activated complex, and P represents product.

_ _ W (E-E*
This rate constant,k(E), according to the RRKM theory can be expressed as: k(E):%' ;( 5 )
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Where o is the symmetry factor, W~ (E—E”)denotes the total number of states of the TS

o,

With activation energy E*, and p(E)represents the density of states of the energized

reactantmolecule [1].

Result and discussion:

Geometries of optimized structure of all species are shown in figure 2.Potential energy surface
(PES) is used to calculated activation energy. PES and relative energies of reaction have reported
in one dimensional in figure 1 and 2, respectively. PES consists of two transition states (TS; and
TS,)and an energized intermediate (Int).

[

s

we BT

A

Reactant Product Int TS1 TS2
scheme2. Geometries of optimized structure of all species at MPWbIK/6-31+G(d,p) level.

Figurel. Potential energy surface Figure2. Relative energies of reaction Figure 3.Arrhenius plot for reaction.forreaction at MPWBIK/6-31+G
at MPWbIK/6-31+G(d,p) level. All  Symbols represent tunneling effect.(d,p) level of theory. valuesarecorrected by zero point energy.

As it is shown in scheme 1 in R1 reaction carbon atom number 1 abstract hydrogen atom
number 15 to generate intermediate via transition state 1 (with imaginary frequency 1427.7i cm’
1. The barrier energy for this reaction is 242.5 (kJ mol™). In R2reaction, nitrogen atom number 2
abstract hydrogen atom number 15 to produce product via transition state 2 (with imaginary
frequency 1412.93i cm-1). The barrier energy for this reaction is 81.1 (kJ mol™).

Non-linear least-squares fitty used to calculate rate constant expressions for rate

constantswhich are plotted in figure 3[2]:

8.314 (T * + 5006 .4%) (T? +5006.3%)%

T* +2(4998 .3)T° — (4998 .3)° T
Ky = (€Xp1337 3)(-) 578 exp| - 22312101 1(T + 4998.5) g, = 2T (O 67.38314)7
300 8.314(T~ +4998.3%) (T° +4998.3%)
T* +2(5006 .4)T° — (5006 .3)*T*
ko, = (exp 1320 '9)(7350 ) exp {f S1932846_6(T + 3006 '4)} E, = ¢ LA VT 165.48.314)T
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Conclusion:
Reactant and product are 158.4 and 157.9 kJ mol” more stable than Int, respectively. AG is -
0.51 kJ mol™ for the overall reaction, Then thermodynamics results show that reactant is also

significant same as product.

Reference:
[1] S.H. Mousavipour, M.A. Namdar-Ghanbari and L. Sadeghian, J. phys. Chem. A.,107(2003)
3752.

[2]JingjingZheng and Donald G. Truhlar, Phys. Chem. Chem. Phys., 12 (2010) 7782-7793.
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Introduction:

The degradation of polymers can occur because of heat, light, chemical reagents or ultrasonic
radiation. Ultrasound has been used for degradation of a wide range of polymers. In the field of
polymer chemistry, polymer degradation is usually quantified either by molecular weight
distribution or by change in the intrinsic viscosity. In general, it can be said that ultrasonic
irradiation does have a significant effect on polymers in terms of its mechanical, mechano-
chemical and morphological properties.

Hydroxyethyl cellulose (HEC), one of the most important cellulose derivatives, can be employed
in extensive utilizations because of its wonderful water-solution properties and the chemical
composition with a large amount of relatively easily accessible hydroxyl units. Understanding the
effect of different operating parameters on the extent of degradation of HEC thus becomes very

important [1,2].

Materials and methods:

Solutions of 1-5 g/L of HEC in water were prepared. Ultrasonic degradation was performed at
fixed temperature (25 + 0.1 °C) and different volume (30,70,100 CC), power(20,40,60,80 W)
and molecular weight (250000,720000,1300000). Periodically, samples of the sonicated solution

were removed and their viscosities were measured.
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Apparatus:
Viscosities were measured using a viscometer (setavic kinematic viscometer, England)
thermostated at 25 °C. XRD spectra and FTIR spectra were obtained using Bruker (Model

Tensor 27) instrument to confirm structure of HEC after and before from degradation.

Result and discussion:

The ultrasonic degradation of (HEC) solutions was carried out in water at 25 °C. The effect of
different operating parameters such as time of irradiation, solution concentration and volume,
molecular mass and power input has been investigated. The degradation behavior of HEC was
studied through FTIR, XRD analysis and kinetics of degradation was studied by viscometry.
Kinetic analysis of the polymer degradation process has also been performed and rate of reaction
calculated for different conditions. Order of reactions of polymer obtained -0.64 for M =

1300,000, -1.2 for M = 720,000 and -1.4 for M = 245,000.

Conclusions:

The experimental results indicated that the degradation rate reduced with increasing solution
concentration, solution volume and polymer molecular weight but rate of the degradation of the
polymer is increased as power input is increased.

This study confirms the general assumption that the shear forces generated by the rapid motion of
the solvent following cavitational collapse are responsible for the breakage of the chemical bonds
within the polymer. The effect of polymer concentration, weight molecular can be interpreted in
terms of the increase in viscosity with concentration, causing the molecules to become less
mobile in solution and the velocity gradients around the collapsing bubbles to, therefore, become

smaller.

References:
[1] A.V. Mohod, P.R. Gogate,"Ultrasonic degradation of polymers: Effect of operating
parameters and intensification using additives for carboxymethyl cellulose (CMC) and polyvinyl

alcohol (PVA)"; Ultrasonics Sonochemistry; 18,727-734, 2011.
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[2] D.J. Goodwin, D.R. Picout, S.B. Ross-Murphy, S.J. Holland, L.G. Martini, M.J.

Lawrence,"Ultrasonic degradation for molecular weight reduction of pharmaceutical cellulose

ethers"; Carbohydrate polymers; 83, 843-851,2011 .
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Introduction:

In recent years, the pollution of the wastewaters with dyes is becoming a major environmental
problem due to the growing use of a variety of dyes. Dyes usually have a synthetic origin and
complex aromatic molecular structures which are more stable and more difficult to biodegrade. It
is known that wastewaters containing dyes are very difficult to treat, since the dyes are
recalcitrant molecules (particularly Azo dyes), resistant to aerobic digestion, and are stable to
oxidizing agents. Textile, paper, plastics, and cosmetic industries use a wide variety of dyes to
color their products and discharge large amount of effluents including dyes which are very toxic
and could cause serious ecological problems. Therefore, dye pollution in water stream is a major
environmental problem. The methods of dye removal from industrial wastewaters could require
many processes such as biological treatment, coagulation, electrochemical techniques,
adsorption, and oxidation.

The use of cheap, high efficiency and ecofriendly adsorbent has been studied as an alternative
source of activated carbon for the removal of dyes from waste water. This study investigates the
use of activated carbons prepared from ChamomillaMatricaria as a local low cost, and available

in Iran for the removal of direct red dye from aqueous solution.
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A series of experiments were conducted in a batch system to assess the effect of the system

o,

variables,i.e.temperature,initialdye concentration, adsorbent dosage and contact time. Also

adsorption kinetic and thermodynamic parameters were calculated.

Material and methods:

Direct red 81 dye was purchased from Germany Aldrich Company.

A stock solution of 1000 mg/L was prepared by dissolving the required amount of dye in double
distilled water.

Working solutions of the desired concentrations were obtained by successive dilutions of the
stock solution. The concentration of the dye was determined at 510.6 nm, using UV-Vis
spectrophotometer.

The tools have been applied for adsorption techniques are suitable. Chamomile Matricariaisdried
in electric oven. The concentration of the dye was determined using UV-Vis

spectrophotometer(PerkinElmer lambda 25).

Result and discussion:

The results showed that the percentage of dye removal increasedas the amount of adsorbent
increased but it decreased with the increase of initial dye concentration.

The Maximum dye decolorizing was 87.55% and was observed at temperature of 25 c.
Adsorption kinetic data were tested using pseudo first order and pseudo second ordermodels that
the biosorption followed pseudo second order kinetic model. Langmuir and Freundlich isotherms
were used to analyze the equilibrium data. In addition, various thermodynamic parameters,
suchas AG,AH and AS have been calculated. The biosorption process was found to be
spontaneous process. The data were in good agreement with Langmuir isotherm.The results were
shown that the adsorption of direct red 81 onto ChamomillaMatricariabest fitted by pseudo
second order model. The determination of the thermodynamic parameters indicates the

spontaneous and exothermic nature of the adsorption process.
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Conclusion:

Adsorption has been found to be superior techniques for waste water treatment natural materials
that are available in large quantities may have potential as inexpensive sorbents.

The experimental studies concludes the that the activated carbon prepared from Chamomile
Matricaria could be employed as low-cost and an effective adsorbent as alternatives to
commercial activated carbon for the removal of direct red 81from aqueous solution and for the

removal of color and dye from wastewater , in general.

Reference:

[1] Mittal, A. 2006. Adsorption kinetics of removal of a toxic dye, malachite green, from
wastewater by using hen feathers. Journal of Hazardous Materials, B133:196-202.

[2] A.NevineKamal; "removal of reactive dye from aqueous solutions by adsorption on to
activated carbons prepared from sugarcane bagasse pith"; De salivation 223(2008)152-161.
[3]Demirbas E, Kobay M, Sulak M T, 2008. Adsorption kinetics of a basic dye from aqueous

solution onto apricot stoneactivated carbons. Bioresourcs Technology, 99:5308-5373.
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Introduction:

Acid catalytic reactions are possible in Ligand-exchanges which are extremely basic and can
make hydrogenated band like F*, NO,”, ONO , N3, CN", CO5%,... Also labile chelates and
complexes like [Fe(bipy),]*", [Niens]*", [Fe(EDTA)T,... " ) The rate of acid hydrolysis
[Co(NH3)sN3]*" ion complex was studied as an acid concentration function by different
concentrations of sulfuric acid through Bunnett, Bunnett & Olsen, and Zucker-Hammett
hypothesis to comprehend whether this mechanism depends on water. Kinetical analysis is done
by UV-Visible spectrophotometric method. This paper aims to provide analysis for acid

hydrolysis of ion complex [Co(NH3)sN3]*" in different concentrations of sulfuric acid.

Materials and Methods:

First of all, [Co(NH3)sN3]Cl, was prepared ©*! and washed by salty water solution (10 gr Salt &
800 mL water). Secondly, several concentrations of sulfuric acid prepared (2.0-8.0 M) in 50 mL
volumetric balloons. 0.001 mol [Co(NH3)sN3]Cl, complex were inserted in a 10 mL volumetric
balloon and were filled up by 2.0 M sulfuric acid. This mixture was posed in UV-Visible
spectrophotometer by using 370 nm™ wave lengths, in order to receive the reaction progress for

several times. The same process was repeated by 3.0-8.0 M concentrations of sulfuric acid.

[H.SO.] log [H,SO4] K log K 3+log K -Ho 3+log K+Hg log [H2SO4]+ Ho 3+log K- log [H,SO4] log aw
2.0M 0.301 0.0092 -2.036 0.9644 0.2841 0.6803 0.0169 0.6633 0.97
3.0M 0.477 0.0138 -1.860 1.1404 0.4494 0.6910 0.0276 0.6633 0.95
4.0M 0.602 0.0161 -1.793 1.2074 0.6143 0.5931 -0.0123 0.6053 0.93
5.0M 0.699 0.1336 -0.874 2.1257 0.7795 1.3462 -0.0805 1.4268 0.91
6.0 M 0.778 0.1428 -0.845 2.1547 0.9448 1.2099 -0.1668 1.3765 0.89
7.0 M 0.845 0.2764 -0.559 2.4415 1.1097 1.3318 -0.2647 1.5964 0.865
8.0M 0.903 0.8820 -0.055 2.945 1.2749 1.6706 -0.3764 2.0424 0.84

Table 1- Data related to H,SO,at 20°C
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Through changes made to percentage of concentration weight of acid and use of available

diagrams, —Hj can be obtained.

These values are collected in table 1 and can be very useful to get necessary data for drawing

diagrams 1 to 6.

Results and discussion:

In order to study the mechanism of [Co(NH3)sN3]Cl, acid hydrolysis, three hypothesis shall be

used. These hypotheses are known as Zucker-Hammett, Bunnett, Bunnett & Olsen. !

Zucker-Hammett hypothesis: If the gradiant of logK vs. —H, diagram be equal to 1.0, the

mechanism of reaction is SN;CA and if the gradiant of logK vs. log[H'] diagram be equal to 1.0,
g g g g q

the mechanism will be SNZCA.H]

g0 ]
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Bunnett hypothesis: Based on equations log;0K + Hy = w logjoay, + C and log;oK - loglo[H+] =w

o,

logjoay, + D the values of w and w* will be found from 3 and 4 diagrams:

w values w values function of water in rate-determining step
-2.5t00.0 - Not involved
+1.2t0+3.3 <-2 As nucleophile
>33 >-2 As a proton transfer agent

Table 2- Studying relations between w - w* and water interfering in mechanism
Bunnett & Olsen hypothesis: To get more assurance, we need to use another hypothesis. Based
on the equation (logK + Ho) = ¢ (Ho + log[H']) + C That C is a constant value, ¢ was found from
diagram 5. By using Bunnett & Olsen hypothesis: *
If-0.34 < ¢ <0, water don’t involve in mechanism
If0.18 <¢ <0.47, water act as a nucleophile

I£ 0.47 < ¢, water acts as a proton transfer agent
Conclusions:

Based on Zucker-Hammett hypothesis and diagrams 1 and 2, recognizing SN;CA or SN,CA
mechanisms is absolutely impossible, however combination of Bunnett hypothesis and diagrams
3 and 4 pointed w = -8.115 and w" = -11.32 , while these result were not in data range of table 2.
Therefore interference of water in the mechanism cannot be recognized by this hypothesis. Based
on Bunnett & Olsen hypothesis and understanding that slope in diagram 5 is equal to -2.463, first
part of hypothesis is accurate and proves that water does not necessarily meddle the mechanism.

Therefore below mechanism is suggested:

[CO(NH3)sN3J2* + HOt == [COo(NH3)sN3zH]*" + H,0

[CO(NH3)sNgH]** + H,O  Sl9%m [Co(NH3)s Ho01%* + HNj
Rate.D = K.[Co(NH3)sN;H]*" [H;0]" K.y = [Co(NH3)sN;H]*".[H,0]/ [Co(NH;3)sN;]**.[H;07]
= Ratey,=K K. [Co(NH3)sN3]*".[H;07]
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Introduction:

Many transformations may occur when a solid sample is heated, such as: melting, sublimation,
polymorphic transformation, or degradation [1]. The most widely used stabilizers are from the
classes of (a) aromatic amines and (b) urea derivatives.Examples for (a) are diphenylamine
(DPA), 2-nitro-diphenylamine (2-NDPA), p-itro-N-ethylaniline (pNEA), p-nitro-N-methylaniline
(pPNMA) and for (b) akardite-II(1-ethyl-3, 3-diphenylurea; AKA-II) and ethyl centralite (1, 3-
diethyl-1, 3-diphenylurea, EC) [2].Our aim was to evaluate thermal experimental data of
diphenylamine via thermogravimetricanalysis (TGA) by applying well known kinetic equations
such as the Coats-Redfern kinetic equation and also Friedman, Flynn—Wall-Ozawa and
Kissinger—Akahira—Sunose kinetic equation at various scanning rates. Some parameters such as

activation energy, frequency factor and also model of degradation were determined [3].

Materialsandmethods:
The synthesis of diphenylamine from aniline and phenol has been carried out in the presence of a

phosphoric acid catalyst.

Apparatus:

The kinetic study was performed on a TGA thermal analyzer (STA-PT 1000) at several heating
rates (5, 10, 15, 20, 25, 30 and 35 °C/min) from room temperature to 1000 ° C. The thermal
analyzer was temperature calibrated between experiments using the Curie point of Pb as a

reference.

Resultsanddiscussion:
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Thermogravimetric analysis were done at seven different heating rates. Then based on Coats-

Redfern kinetic equation, kinetics’ models and also activation energy were calculated.

Fig. 1 shows calculated models.

0.8 A

0.6 A

0.4 A

0.2 A

P2 P3 P4 A2 A3 A4 B1 R2 R3 D1 D2 D3 D4 FO F1 F2 F3

Fig. 1 shows relation between Coats-Redfern kinetic equation and regression’s of models in 5°C/min rate.

Then by use of Friedman (FR), Flynn—Wall-Ozawa (FWO) and Kissinger—Akahira—Sunose
(KAS) kinetic equations, activation energy and model of thermal decomposition in each alpha

were calculated and compare with Coats-Redfern equation.

Method E,(kJ mol_l),forconversion degree,a Mainvalue
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
FR 26.54 | 66.14 | 51.95 | 30.91 | 3521 | 84.90 | 843 | 1531 | 11.61 36.78
FWO 125.02 | 135.17 | 137.71 | 140.21 | 142.16 | 144.33 | 147.35 | 146.68 | 143.11 140.19
KAS 53.44 | 5791 | 5897 | 60.04 | 60.88 | 61.83 | 63.17 | 62.82 | 61.14 60.02
Conclusion:

Then thermogravimetric analyses were done in different scanning rates. Based on Coats-Redfern
kinetic equation, and also by utilize of Friedman equation, kinetics’ models and activation energy
were calculated and shows same amounts. Then by use of FR, FWO and KAS kinetic equations,

activation energy and model of meltingwere calculated.

References:
[1] Ammar Khawan etal; " Basics and Applications of Solid-State Kinetics:A Pharmaceutical

Perspective";Published online in Wiley InterScience (www.interscience.wiley.com). DOI
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Introduction:

Thionine (TH) dye (Fig.1.) is important class of thiazine dyes. The molecular association of dyes
in solutions due to strongly attractive electrostatic forces is a well- known phenomenon. Thiazine
ionic dyes such as TH can easily form aggregates in solution that quenches the dye fluorescence
emission. Photo-physical behavior of a dissolved dye depends on the nature of its environment.
By encapsulation of the dyes in to the pore of PHEMA, it would be interesting to understand the

role of the environment on the solute —solvent and solute—solute interactions [1-2].

Fig.1. Moleculare structure of Thionine.
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Materials and methods:

Acrylamide(97%),N,N-methylenebisacrylamide(>98%), N,N,N,N-tetramethylethylenediamine (>
99%) (TEMED) and ammonium persulfate (> 98%) (APS) were used for synthesizing
polyacrylamide gels with compositional 40% (Polyacrylamide/Water (w/w)). The TH dye was
procured from Exciton and used without further purification. Deionized water was used for all the

dilutions and the polymerization reactions, as well as for the swelling and spectroscopic studies.
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The dye-loaded hydrogel was prepared by soaking the hydrogel hosts in aqueous solutions of MB
dye with known concentration for various durations of time (1 min to 10 hours) at 22 °C.
Apparatus:

Double beam Shimadzu UV-2450 Scan UV—Visible spectrophotometer was used for recording

the absorption spectra over a wavelength range between 300 to 800 nm.

Results and discussion

The absorption UV—Vis. spectroscopy is one of the most suitable methods for quantitative study
of dye aggregation as a function of concentration, since in the concentration range used (10°-107°
M), mainly monomer-dimer equilibrium can be detected.

By systematic variation of K4 and analyzing the straight-line fitness in a series of wavelengths,

one obtains optimum dimerization constant as well as monomer and dimer spectra [2].

Table. 1. dimerization constants of TH in water and in hydrogel 40%(w/w) in different soaking times.

Soaking time(min) 30 40 50 100 120 Water

LogK 1/99 2/32 2/45 2/63 2/68 2/55

The calculated dimerization constants for the TH in water and in hydrogel 40% in different
soaking times were obtained by linear least square fitting methods [3] and presented in table. 1.
These data show that in hydrogel media in initial soaking times the dimeric constants are low and
increases with increasing the soaking times. These facts can be explained in terms of hydrogel

firmness.

Conclusions

The obtained results explain that in initial soaking time TH molecules interact with free water in
hydrogel pores. By increasing this time TH interact with hydrogel interactive functional groups in
polymeric chain and freezing water molecules in hydrogel pores. In other words, inter-

monomeric interaction energy of TH in aqueous solution is higher than hydrogel media.
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Introduction:

Metal phthalocyanines are interesting macromolecules in nature. and technological importance
in many. In recent years, metallophthalocyanines (MPcs) have been extensively studied in non-
linear optic applications, chemical sensors, catalysis, liquid crystals, photovoltaic cells,
semiconductive materials and photodynamictherapy (PDT) [1, 2]. This paper aims at reporting

the effect of various solvents on the absorption of Co(II)-phthalocyanine.

Material and Method:

Co(Il)-phthalocyanine was obtained from Merck. The following solvents were used in this
work: DMF, Acetonitrile, DMSO, Methanol and Ethanol were procured from Merck. UV-Visible
spectra were recorded on a SPECORD 205 Analitik-jena spectrophotometer from 200 to 800 nm.
In an investigation Sum phthalocyanine was mixed with various concentration of solutions made

in different solvent from 1.4 to 50 uM.

Resault and Discution:

Co(II)-phthalocyanine is known to aggregate in solution and is usually depicted as a coplanar
association of rings progressing from monomer to dimer. In polar solvents like DMSO, DMF and
methanol, when concentration is increased, the intensity of the Q band also increased. The

intensity of the monomer peak is very high as compared to the peak arising from the aggregated
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species as shown in Fig. 1a, b for DMSO and methanol which has been selected randomely. Thus
one can presume that most of the dye molecules are present in the monomeric form in solution.
On changing the solvent, the positions of the absorption peaks are shifted and indicate that the
absorption wavelengths are sensitive to the environmental factors of the solvents. With the
increase of solvent polarity, the Q band of the Co(Il)-phthalocyanine molecule was red-shifted
more than less polar solvent. Fig. 1 shows that the largest red shift (10 nm) of the Q band was
observed for Co(II)-phthalocyanine in DMSO.
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Fig. 1. Absorption spectra of Co(II)-phthalocyanine in various solvents at different concentrations (5x10™°to 50x10°

uM). [a=DMSO, b=methanol].

The shift to longer wavelength could be due to either the destabilization of the highest occupied
molecular orbital (HOMO) or the stabilization of the lowest unoccupied molecular orbital
(LUMO) [3]. In another investigation 50um phthalocyanine was mixed with various volume of
added solvent. Fig. 2 shows the UV-vis spectral changes of the 50uM Co(II)-phthalocyanine
upon addition of various solvent in water. With increasing solvent volume the band of dimmer
diminishes, and the band at 660 nm, which can be ascribed to the monomeric species, becomes
more intense. When the concentration of solution reaches 33uM, the spectrum is typical for
monomeric phthalocyanines showing Q-band at 660 nm. Again in polar solvents when solvent

volume was increased, the intensity of the Q band also increased.
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Fig. 2. the UV-vis spectral changes of the 50uM Co phthalocyanine upon addition of various solvent a) acetonitrile,

b)ethanol, c) DMF, d) DMSO

conclusion :

absorption maxima of Co(II)-phthalocyanine are dependent on solvent polarity.
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Introduction:

Environmental problems have become a global concern because of their impact on public health.
Nearly 25% of the diseases facing humans today occur because long-term exposure to
environmental pollution, including air, soil, and water pollution[1]. Dyeing effluent is one of the
largest contributors to textile field and such wastewater has a seriously destructive impact on the
human health. Various methods such as advance oxidation, photo catalysis, coagulation,
membrane filtration, and adsorption, have been reported to prevent dyes discharge and
contamination[2]. Among these methods, the adsorption technique is especially attractive
because of its high efficiency, simplicity of design, and ease of operation [3] . Many adsorbents
have been tested to decrease the dye concentrations from aqueous solutions, such as clay, peat,
chitin, silica and activate carbon[4]. Among these activated carbon is widely used to remove
aqueous organic pollutants such as dyes, pesticides, phenols and so on[5]. In recent years
mesoporous carbon have been used for Hydrogen storage, microextraction, Adsorption and
separation of environmental pollutants[6-8]. In the present work mesoporous carbon CMK-3
adsorbent was prepared, characterized, and used for the removal of Janus green B dye from
aqueous solution. Adsorption experiments were carried out as batch studies and the experimental
data obtained from the equilibrium studies are fitted to Langmuir, Freundlich adsorption models.
In addition, kinetic and thermodynamic studies are also carried out to determine the characters of

adsorption process.
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Materials and methods:

Mesoporous carbon CMK-3 was prepared by using SBA-15silica mesoporous molecular sieves
as hard Template[9]. One gram of SBA-15 was added to 5 mL aqueous solution containing 1.25
g sucrose and 0.14 g H,SO,. The resulting sludge was heated in an oven at 100 °C for 6 h and
then 160 °C for another 6 h. In order to obtain fully polymerized and carbonized sucrose inside
the pores of the silica template, 5 mL aqueous solution containing 0.8 g sucrose and 0.09 g
H,SO4 was added again and the mixture was subjected to the thermal treatment describedabove.
Then, it was carbonized in an argon flow at 900 °C for 6 h with a heating rate of 5 °C min™".
Finally, the mesoporous carbon (CMK-3) was obtained by removing the silica matrix using a 4
mol/L NaOH solution (50 vol.% ethanol-50 vol.% H,O) at room temperature followed by
filtration, washing, and dryingat 120 °C for 4 h. All materials used in the investigation were
purchased from Merck (Germany) but Except Janus green B dye copolymer P123 and was
supplied from Aldrich Co.

Apparatus:
The oven by Exciton Company has been applied For the carbonized CMK-3[Model: Ex-1300-
33L]. Also adsorbtion investigations were carried using a UV—visible spectrometer (UVIKON

923).

Result and discussion:

The negative free energy changes (AG") suggested that the adsorption of Janus green B onto
CMK-3 adsorbent was feasible and spontaneous thermodynamically. Also the Langmuir isotherm
with correlation coefficient of 0.998 represents a better fit of experimental data than Freundlich
model with correlation coefficient of 0.899. It indicates that monolayer adsorption of Janus green

dye takes place on the homogeneous surface of carbon mesoporous adsorbent.

Conclusions:
Fitting equilibrium data to Langmuir and Freundlich isotherms showed that Langmuir model was

more suitable to describe the Janus green B adsorption with maximum monolayer adsorption
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capacity of 182.3 mg/g at 25 °C. The adsorption kinetics was found to follow closely the pseudo-

second-order kinetic model. The negative values of AG® and AH” showed that the adsorption was

a spontaneous and exothermic process[10].
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Introduction:

Many industrial effluents such as wastewater from cosmetic and detergent industries, laundry and
car washing services contain mixtures of surfactants. They create much hazardous health like
dermatitis and harmful for the aquatic flora and fauna [1]. So, the water treatment process is
necessary in order to remove surfactant from industrial and domestic wastes to reduce its
concentration. In this study, two types of spent tea leaves were used for adsorption of sodium

dodecyl sulfate (SDS) from aqueous solutions.

Materials and methods:

Spent Green and black tea leaves (SGTL, SBTL) were employed as green nonconventional
adsorbents for removal of SDS from aqueous solutions. Adsorption experiments were carried out
using batch system and the various empirical parameters such as adsorbent dose, initial SDS
concentration, contact time and temperature were studied. Unadsorbed SDS measurements were

carried out spectrophotometrically [2].

Result and discussion:

Kinetics study is very important in explaining the efficiency of any sorption process. In this
investigation, aliquots of adsorbent (0.50 g) were treated with 50 mL of SDS solutions (10 mg L) for
periods of two hour at room temperature. The pH of solution was selected as the natural pH test solution

(pH= 6-7). The results obtained are shown in Table 1. As the data show, high correlation
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coefficient as well as good agreement between the experimental (qex) and theoritical (qe2)

sorption capacities interestingly suggests that adsorption of SDS onto SGTL and SBTL followed

the pseudo-second-order kinetics model and therefore a chemisorptions mechanism.

Table 1: Adsorption kinetic parameters of SDS onto SGTL and SBTL adsorbents

Pseudo first order Pseudo second order
K e K (5 €X
Adsorbent .1_1 a ¥ R® _12 . a 3 R’ a p_]
(min )  (mg.g") (gmg .min") (mg.g) (mg.g™)
SGTL 0.016 0.363 0.6628 0.073 0.927 0.9923 0.906
SBTL 0.013 0.453 0.4219 0.155 0.555 0.9853 0.544

The effect of temperature on the adsorption of SDS onto SGTL and SBTL was investigated at
various temperatures (298-343 K). The obtained results are presented in Table 2. Negative values
of AG® in all temperatures indicate the feasibility of the process and spontaneous nature of the
adsorption with a high performance of SDS for all adsorbents. Positive values of AH® indicate the

endothermic nature of the process.

Table2: Thermodynamic parameters for adsorption of SDS on SGTL and SBTL

Adsorbent T (K) AG® (kI.mol")  AH° (kJmol')  AS°(J.mol".K)

288 -2.30

SGTL 298 -3.17 26.31 99.10
308 -4.26
318 -5.25
288 -2.14

SBTL 298 237
308 -4.46 25.67 95.69
318 -4.72
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Conclusion:
SGTL was found to be more effective for removal of SDS from water solutions. SGTL is a
biomaterial waste which was found an efficient and green adsorbent for removal of SDS from

aqueous solutions.
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Introduction:

Chemically active species like hydroxyl radical, methoxy radical (CH;0), and hydroxy
methyl radical (CH,OH) play important role in the atmospheric and combustion processes.
Methoxy radical undergoes isomerisation process to produce hydroxy methyl radical. Both
methoxy and hydroxy methyl radicals are the key intermediates in the combustion of methanol in
oxygen rich regime. The kinetics of the reactions of CH;0 or CH,OH with hydroxyl radical has
been studied in some extent. Methoxy radical is 36.6 kJ mol” more stable than hydroxy methyl
radical with 125.5 kJ mol™ activation energy at the CCSD(T)/Aug-cc-pVTZ level of theory. The
major product of the reaction of methoxy radical with hydroxyl radical is reported to be
formaldehyde and water. The reaction is highly exothermic and the products are 401.9 kJ mol™
more stable than the reactants. Another path for the reaction of methoxy radical with hydroxyl
radical is formation of a chemically activated CH3OOH* intermediate, which is 174 kJ mol™!
more stable than the reactants. Formation of this chemically activated intermediate increase the
possibility of formation of some other products like methane, molecular oxygen and methanol.
To the best of our knowledge no data is available for the mechanism and formation of these
products.

This is the purpose of the present work to investigate the possibility of formation of

CH;OOH?* intermediate and calculating the branching ratio of different channels in this system.
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Potential Energy Surface:

Using Gausssian09 program, the energy of the stationary points are calculated at the
CCSD(T)/Aug-cc-pVTZ//UMp2/Aug-cc-pVTZ level of theory. Figure 1 shows the schematic of
the potential energy surface at the CCSD(T)/aug-cc-pVTZ level. The reported energies in Figure
1 are corrected for the zero point energies. As shown in Figure 1, the presence of two

intermediates intl and int2 should be important for the formation of the other products.
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Figure 1

Rate Constant Calculations:

The ab initio data in Figure 1 were used to calculate the overall and individual rate
constants. Canonical variational transition state method (CVT) was used to calculate the rate
constant for reaction Rx. Zero and small curvature tunneling approximations are used to include
the quantum effects in calculating the rate constants. GAUSSRATE9.1' program, which is an
interface between POLYRATE9.3.1° and Gaussian 03 program, was employed in our CVT
calculations.

For those channels proceed through the chemically activated intermediates intl and int2, RRKM-

TST method suggested by Dean’ was used to calculate the overall and individual rate constants.
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The quantitative and qualitative effect of the tunneling process on the rate constants and rate

constant branching ratios will be discussed in detail.
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Introduction:

Among the organic compounds, catechols and catecholamines can be easily oxidized chemically
or electrochemically to the corresponding reactive o-quinones. It is worth mentioning that
catechols are used in a variety of applications including photography, dying, rubber and plastic
production and pharmaceutical industry [1]. In addition, catechol derivatives play an important
role in mammalian metabolism, and many compounds of this type are known to be secondary
metabolites of higher plants. Aromatic vic-diols are catechol derivatives in which 3 or 4 position
is unsubstituted and these positions are sterically blocked. These derivatives are drugs and now,
are widely used in the treatment of bornchail asthma, hypertension, Parkinson’s disease

myocardial infarction and cardiac surgery.

Materials and methods:

All experiments were performed with reagent grade chemicals purchased from E. Merck. These
chemicals were used without further purification. The stock solutions of, catechol, dopamine,
epinephrine, potassium periodate and N-methylaniline were prepared fresh, daily by dissolving
them in distilled water. The buffered solutions were prepared based on Kolthoff tables, and the
concentration of the prepared buffers was 0.15 M [2]. The kinetic experiment was initiated by the
addition of stock solution of periodate to mixture of n-methylaniline and catechol or

catecholamines with desired pH in a 5 ml flask. All of the solutions were thermostated at 25 C
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was shaken and transferred to the spectrophotometer quartz cell immediately. The cell placed in

cell holder and reaction monitored by full spectral scan with time.

Apparatus:
Absorption spectra were obtained with a Scinco UV—vis Spectrophotometer S2100. In each
experiment, the sample placed in a I mm path length quartz cells, and the measurements were

performed at 25 °C.

Result and discussion:

Chemical oxidation of catechol, dopamine and epinephrine, by periodate at mild acidic
conditions, have been studied in the presence of N-methylaniline. The details of their
nucleophilic addition and comparison of inter and interamolecular reactions have been studied by
cyclic voltammetry and spectrophotometric methods. The intramolecular reaction is the addition
of side chain amine group of dopamine and epinephrine and the intermolecular reaction is the
Michael addition of N-methylaniline. Interestingly the half-wave potential of these products and
their Anax are completely different due to electron-donating character and the ability of resonance
for side chain amine group and N-methylaniline. All of these reactions and their reactivity have
been confirmed by electrochemical and spectrophotometric results. Also some of the final

products have been characterized by NMR and MS spectroscopy.

Conclusion:

The reactions of o-quinone from oxidation of catechol only followed by Michael addition of N-
methylaniline and the reaction products is its diphenylamine derivative. For the oxidation of
epinephrine; the results indicate that the intramolecular cyclization reaction is the dominant
reaction and drastically faster than intermolecular reaction of N-methylaniline. In the case of
dopamine there is interplay between inter and intramolecular reaction depends on solution pH. At
the pHs lower than 6 the foremost reaction is the intermolecular addition while the possibility of

intramolecular reaction increase by increasing the pH. The most sticking result of this study is the
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reaction of dopamine in the presence of N-methylaniline at mild acidic condition; the primary
product of its oxidation is the diphenylamine derivative that undergoes an intramolecular

substitution that produces the cyclization product again.
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Introduction:

Magnetic nanoparticles are widely used in recent researches. They have many potential
applications in Biology, Catalyst, and some other fields of research in science. Drug delivery,
Antibacterial activity and imaging with magnetic resonance (MRI)are some examples of their
applications that are reported in the articles and literatures [1], due to their high saturation
magneitzation, low toxicity, and biocompatibility.For Biological usage,because of their
Biological fitness and chemical stability, nanostructures of Fe;Oaare the first choices.

Although there have been many important developments in the synthesis of magnetic
nanoparticles, the stability of these particles for a long time without agglomeration or
precipitation is still remain an important subject [2]. Therefore, it is necessary to develop efficient
methods to improve the chemical stability of magnetic nanoparticles. All the protection strategies
result in magnetic nanoparticles with a core—shell structure, its meaning, the naked magnetic
nanoparticle as a core is coated by a shell, isolating the core against the materials that surround
around it.

Silica Coatingis one of the most strategies that are used for this purpose. A silica shell does not
only protect the magnetic cores, but can prevent the direct contact of the magnetic core with

additional agentlink to the silica surface too,thus avoiding unwanted interactions [3].Silica layers
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have several advantages because of their stability under aqueous conditions (at least if the pH

o,

value is sufficiently low), easy surface modification, and easy control of interparticle interactions,
both in solution and within structures, through variation of the shell thickness.

The biological activities of silver make it a suitable candidate for applications in industry and
hospitals as a microorganism inactivator. Silver is also known for its water and air purifying
ability [4]. In spite of these findings, research is going on to develop still more convenient
methods to exploit the beneficial properties of silver in newer applications. In this context, we
studied the interaction of metallic nanoparticles with Microorganisms like bacteria. In addition,
the antibacterial activity of Silver compared with Gold and Cupper according to role of the

polymers which embedded the metallic particles into polymer branches.

Material and Methods:

Chemicals including FeCl;-¢H,0, FeCl,-4H,O, NH3,HCI, NaOH, Ethanol, Polyethylene glycol
(PEG), Polypropylene glycol (PPG) were analytical grades and purchased from Merck
(Darmstadt, Germany). Reaction between FeCl;-sH,O and FeCl, 4H,O performed under N; gas to
prevent unwanted oxidation. The composites were washed with deionized water (DIW) and then

dried at 90C in the oven.

Apparatus:
Characterization of prepared samples in this project was performed withFT-IR, TEM, TGA and
VSM analysis methods. For antibacterial test, using of sterile instruments such as laminar, oven,

special shaker, autoclave and a cultivation media (Agar) was necessary.

Result and discussion:

All the prepared nanocomposites were characterized by FT-IR, TEM, VSM and TGA analysis
method. For instance the results for VSM analysis have shown in the Figure. A decrease in the
amount of magnetic saturation from pure magnetic core to core-shell nanocomposite is

observable. Bacterial inactivation diagrams for each composite were depicted.
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Figure. The results for VSN analysis

Unlike Fe;04/Si0,/Polymer, Fe;04/Si0,/Polymer-Metal nanocomposite exhibited a high activity
for E. coli (as a gram negative) and Staphylococcus aureus (as gram positive bacterium)
degradation. Theinactivation kinetic of the bacteria, the effect of composites dosage and reusing
ability of composites were studied and furthermore we found a mathematical equation which is
suitable for this treatment andthe rate of releaseof metal into the solution. In one experiment
when we used 10 mg of the prepared nanocomposite,the number of the growth colonies was
reduced from 10 to zero after 30 minutes. According to the results for antibacterial activity, we
concluded that copper can be trapped in both PEG and PPG branches, while PPG layer showed a
better role and activity for Cu nanoparticles.In addition, Silver only can penetrate in PPG
polymeric branches on the surface and Gold nanoparticles only can penetrate in PEG polymeric
branches. The inactivation of Bacteria is mainly due to interaction between metal nanoparticles

and deoxyribonucleic acid (DNA) [5] and the mechanism was discussed in elsewhere [6].
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Introduction:

Reactive oxygen species (ROS) are free radicals that continuously produced through a variety of
normal metabolic processes.[1]Reactive oxygen species, include singlet oxygen, superoxide and
hydroxyl radicals, and hydrogen peroxide.[2]The uncontrolled production of ROS may lead to
inflammation, aging, neurodegenerative disorders and cancer. Many sunscreens contain light-
reflective agents such as TiO,, ZnO and ZrO,,to achieve high SPF(Sun Protection Factor)
ratings. T10,, ZnO and ZrO,have been reported to be an effective photocatalyst agent, which is
able to generate reactive oxygen species.[3] In uric acid(UA) assay TiO,, ZnO and
ZrOqirradiated, UA oxidize by produced ROS by inorganic oxides.

Purpose of this paper is identification of kinetic mechanism of ROS production by irradiation of

Ti10;, ZnO and ZrO;by using kinetic Monte Carlo simulation.

Theory :

In this project, we have tried to attain of mechanism by applying kinetic Monte Carlo
simulation. In this method the reaction mechanism is considered as a collection of several steps:
[4] nN +mM +...— products (1)

The input data for simulation are the steps and their rate constants, k;. The rate of the it's step,

R;, is taken to be proportional to the probability, P;, of its occurring in a particular time interval.

PR =k[NT[M]" (2
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The algorithm is based on a reaction probability density function, P(1,i), is obtained by
Mater equation: P(t,1) = kCexp{-ZkCt} (3)
The time step At between occurrences of any of the reaction steps is the mean time for a system

obeying Poisson statistics:

_—Inp
At= S% 4)

Where pis a random number between 0 and 1. This stochastic numerical simulation method has

been used to simulate several chemical kinetics reactions.[5]

Results and discussion:
Suggested mechanism that using CKS program was attained, is:
TiO, — TiO,
TiO, + O, + H,0 — ROS
ROS +UA > UA - 0OX
TiOz* 1s excited state of TiO, that under irradiation of TiO, one electron is excited from the
valance band to the conduction band.Fig.1 shows rate of ROS creation by TiO,(rutile and anatas),

ZnO and ZrOsthat irradiated. As can be seen, calculation diagram fit to experimental graph in

perfect way.

UA-oxidation(M)

0 20 40 60 80 100
time(min)

Fig.1. Kinetic data for the photo-oxidation of uric acid by inorganic oxides, (A) ZnO, () TiO, (anatas), (o) ZrO,,

(o) TiO2 (rutile), experimental data (open circles) and theoretical data (solid line).
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Conclusion

Our results demonstrate that using kinetic Monte Carlo simulation, we attain to mechanism
which ROS is produced by irradiation of TiO,, ZnO and ZrO,. Graphs which attain with this

mechanism fit to experimental data.

References

[1] J.Curtin, M.Donovan, T.Cotter, J. Immunol. Methods, 2002, 265, 49.

[2] C.Chignell, R.Sik, Free RadicBiol Med, 2003, 34, 1029.

[3]W.Dunlap, Y.Yamamoto, K.Tomita, M.Inoue, M.Kashiba, M.Yamaguchi, International
Journal of Cosmetic Science, 1998, 20, 1.

[4]F.A.Houle, W.D.Hinsberg, Surf. Sci. 1995, 368, 329.

[5]G.Diao, L.T.Chu, Phys. Chem. Chem. Phys. 2001, 3, 1622.

2128



o 15™ Iranian Physical Chemistry Conference i
* University of Tehran, Tehran, September 3-6, 2012 i

__

Kinetic Study of Reactive Oxygen Species by Using 2,7-dichlorofluorescein

o,

Diacetate Assay

H.Moradmand Jalali,H. Rassa, H. Bashiri*

Department ofphysical chemistry, Faculty of chemistry, University of Kashan, Kashan, Iran

* Corresponding author email: hbashiri@kashanu.ac.ir

Key words:Reactive oxygen species, Free radical, Kinetic Monte Carlo,Simulation.

Introduction

Reactive oxygen species (ROS) are chemically reactive molecules including oxygen. Examples
contain oxygen ions, superoxide and hydroxyl radicals.[1]This may result in significant damage
to cell structures. Generally, damage of reactive oxygen species on the cell are most often:
damage of DNA, oxidations of polyunsaturated fatty acids in lipids,oxidations of amino acids in
proteins.In  biological systems, use 2,7-dichlorofluorescein diacetate (DCHF-DA) for
measurement of intracellular ROS.[2] It has been demonstrated that the nonfluorescent DCHF-
DA can cross cell membranes and deacetylizes by cellular esterase enzymes and form the
nonfluorescent,oxidant-sensitive 2,7-dichlorofluorescein (DCHF). In the presence of hydrogen
peroxide (H,0O,) DCHF is oxidized to highly fluorescent DCF.

Purpose of this paper is study of mechanism of enzyme reaction which is used to determinate

ROS by chemical kinetic simulation.

Theory

In this project,kinetic Monte Carlo simulation has been used to find the mechanism of an
enzyme reaction.In this method the reaction mechanism is considered as a collection of several
steps: [3] nN +mM +...— products (1)

The input data for simulation are the steps and their rate constants, k;. The rate of the ith step,

R;, is taken to be proportional to the probability, P;, of its occurring in a particular time interval.
P oc R =k[NT[M]"(2)
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The algorithm is based on a reaction probability density function, P(1,i), is obtained by
Mater equation: P(t,1) = kCexp{-ZkiCit} (3)
The time step Atbetween occurrences of any of the reaction steps is the mean time for a system

obeying Poisson statistics:

A =d0P 4

S

Where![]is a random number between 0 and 1. This stochastic numerical simulation method

has been used to simulate several chemical kinetics reactions.[4]

Results and discussion

The mechanism that has been suggested for enzyme reaction is:

DCHF — DA+ E <> E.DCHF — DA
E.DCHF — DA — DCHF

. DCHF + ROS — DCF _
In above mechanism E is equal to esterase enzyme.The values of rate constant are obtained as

adjustable parameters. Calculated data which were obtained by applying this mechanism are in

good agreement with experimental data (fig.1).

3.5E-08

3.0E-08 -

2.5E-08 -

2.0E-08 -+

DCF(M)

1.5E-08 -

1.0E-08 -

5.0E-09 -+

0.0E+00 @

0 100 200 . 00 400 500
time(s

Fig.1.Kineticof DCHF-DA oxidation for different concentrations of K562 cells: (A) 1ES, (0) 2ES, (0)

4ES5,experimental data (open circles) and theoretical data (solid line).
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Conclusion
By applyingkinetic Monte Carlo simulation, the mechanism of deacetylation of DCHF-DA by
cellular esterase enzymes has been found. The obtained results which have been attainedby

usingthis mechanism are in perfect agreement with experimental data.
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Introduction:

The chemistry of carbon nanotubes (CNT) has shown a great development for these molecular
systems in nanoscience and nanotechnology. CNTs have important applications in several areas
of science such as physics, chemistry, biology, materials science and pharmacology [1]. The CNT
are classified by their numbers of layers into two classes: multi-wall (MWNT) and single wall
(SWNT) nanotubes [2—4]. The functionalization of nanotubes may lead to electronic and

mechanical properties that are substantially different from their non-functionalized analogues [1].

Computational details:

The structures of zigzag (10,0) carbon nanotube and compounds 1 and 2 were optimized in using
Gaussian 98 program [5] at DFT (B3LYP and B3PW91) level of theory with standard 6-31G*
basis set. Nuclear quadruple coupling constants (y) were calculated from the equation y =
¢’q..0/h, supposing that the electric quadrupole moments (Q) of *H, "0 and "N nuclei are 2.860,
-25.58 and 20.44 mb, respectively.

Results and discussion:

In this research, the structures of zigzag (10,0) carbon nanotube and compounds P(O)Cl; (1) and
P(O)Br; (2) were optimized at DFT (B3LYP and B3PWO91) level of theory with standard 6-31G*
basis set, Figure 1. The binding energies were measured from the equation E(bind) = E(molecule)

- 2 E(1), 1 = atom. Table 1 indicates the binding energies and dipole moments. It reveals that the
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biding energies of grafted CNTs are more negative at both methods. Also, the hydrophilicities
increase very much for the grafted CNTs than that of pristine CNT. The NQCCs of *H and "N,
"0 nuclei were computed about 200-250 kHz and 4.0-5.0, 11.0 MHz, respectively.

Table 1. The stabilization energies and dipole moments of CNT and compounds 1,2

Compound AE(stabilization)/kcal.mol’ | Dipole moment/Debye
B3LYP B3PWO1 B3LYP | B3PW9I
Zigzag (10,0-CNT | -20858.599 -21314.291 1.495 1.942
P(0)Cl; (1) -21138.324 -21643.661 3.505 3.587
P(O)Br; (2) -21131.474 -21639.201 5.127 0.738

.- ..
= e
L - fls
-~ o
LS -l
. - =

Figure 1. The optimized structures of compounds P(O)Cl; (1) and P(O)Br; (2).

Conclusion:

The structures of a zigzag (10,0) carbon nanotube and CNT-grafted phosphoryl halides 1 and 2
were optimized at DFT (B3LYP and B3PWO1) level of theory with standard 6-31G* basis set.
Results revealed that the grafted CNT becomes more stable and its hydrophilicity increases
greatly. In addition, the NQCCs were computed for the “H and '*N, 'O atoms about 200-250
kHz and 4.0-5.0, 11.0 MHz, respectively.
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Introduction:

Recently, there has been an increased interest in materials with non-linear optical (NLO)
properties with potential applications in the areas of optical computing, telecommunications and
signal processing [1,2]. Carbon nanotubes are considered potentially useful molecules after their

functionalization with various molecular systems to enhance the non-linear responses [3].

Computational details:

The structures of zigzag (10,0) carbon nanotube and compounds 1 and 2 were optimized in using
Gaussian 98 program [4] at DFT (B3LYP and B3PW91) level of theory with standard 6-31G*
basis set. Nuclear quadruple coupling constants (y) were calculated from the equation y =
¢’q..0/h, supposing that the electric quadrupole moments (Q) of *H, O and "N nuclei are 2.860,
-25.58 and 20.44 mb, respectively.

Results and discussion:

In this study, the structures of zigzag (10,0) carbon nanotube and compounds CL,P(O)(NH,) (1)
and CIP(O)(NH,), (2)were optimized at DFT (B3LYP and B3PWO1) level of theory with
standard 6-31G* basis set, Figure 1. Table 1 indicates the binding energies and dipole moments.
The binding energies were measured from the equation E(bind) = E(molecule) - Z; E(i), i = atom.
It can be deduced from the Table that the grafted CNTs with more negative biding energies at
both methods are more stable than pure CNT. Moreover, the hydrophilicities increase very much
in the case of the grafted CNTSs than that of pristine CNT. The NQCCs of *H and "N, "0 nuclei
were also calculated about 200-250 kHz and 4.0-5.0, 11.0 MHz, respectively.
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Table 1. The stabilization energies and dipole moments of CNT and compounds 1,2.

Compound AE(stabilization)/kcal.mol”! Dipole moment/Debye
B3LYP B3PWI1 B3LYP | B3PWIl
Zigzag (10,0)-CNT -20858.599 -21314.291 1.495 1.942
CLP(O)(NH») (1) -21331.233 -21831.965 8.091 11.228
CIP(O)(NH,), (2) -21523.788 -22022.236 12.419 12.781

Figure 1. The optimized structures of compounds C1,P(O)(NH,) (1) and CIP(O)(NH,), (2).

Conclusion:

The structures of a zigzag(10,0) carbon nanotube and CNT-grafted phosphoramides 1 and 2 were
optimized at DFT (B3LYP and B3PW91) level of theory with standard 6-31G* basis set. The
binding energies of the grafted CNTs are more negative and their hydrophilicities enhance greatly
in comparison with prinstine CNT. The NQCCs were computed for the ’H and "N, "0 atoms

about 200-250 kHz and 4.0-5.0, 11.0 MHz, respectively.
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Introduction:

Dye containing waste water generated from textile industries represents an increasing
environmental pollution owing to its non-biodegradability, toxicity, and potential carcinogenic
nature. Azo dyes, which are widely used in textile industry designed to resist degradation [1]. In
the past two decades, much attention has been focused on photocatalytic degradation of these
pollutants mediated by TiO, particles under UV light illumination [2]. These organic pollutants
are oxidized by photogenerated positive holes (h") or by reactive oxygen species (OH', HOO",
0,") formed on the TiO; surface under UV light irradiation [1]. The high band gap, low quantum
efficiency, and high rate of recombination of photo generated positive holes (h") and electrons
(") have limited the use of TiO, as photocatalyst. In recent years, some researches were done in
order to promote the photocatalytic property of TiO,. The aim of this work was to synthesize
Ti0,, Ag/Ti0O, nanoparticles, and AgBr/TiO, nanocomposite by the sol-gel method to investigate
the degradation of Acid Orange 7 (AO7). The effect of calcination tempereture, initial dye
concentration, TiO, loading, pH, and the adding of H,O, on the rate of photodegradation of AO7

was also examined.

Materials and methods:

AO7 (Ci6H 1N2NaO4S) was provided from Iran color research center, Tetraisopropylorthotitanate

(Tipt), Ethanol, 2-aminoethanol, AgNOs;, Hexane, Cetylmethylammonium bromide (CTAB),

Decanol were supplied by Merck. Three photocatalysts were employed in this study, namely
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Ti0; nanoparticles, Ag/TiO, nanoparticles, and AgBr/TiO ; nanocomposite prepared by the sol-
gel method.

Apparatus:

Irradiation experiments were carried out in a pyrex UV reactor which was surrounded by a
circulating water jacket to maintain constant temperature. The UV source was an OSRAM 125 W
high-pressure mercury lamp placed above the reactor. UV-GBC Cintra 40 spectrophotometer was
used for determining the concentration of dye at the maximum wavelength, 484 nm.
Characterization of synthesized catalysts was performed using FT-IR, XRD, DRS and SEM
techniques [2].

Results and discussion:
The optimum conditions for degradation were found to be, calcination temperature (400°C), dye
concentration (20 ppm) and amount of photocatalysts (100 ppm).
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Figure. The degradation efficiencies ( G ) of AO7 on three photocatalysts at pH=2

The results showed that the degradation of AO7 in comparision to other dyes is more difficult
with common photocatalysts, such as TiO, or Ag/TiO; nanoparticles due to adsorption of AO7 as

a bidentate ligand on the surface of the photocatalyst [3]. Therefore, the active sites of TiO, are
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covered stronger by AO7. The designation of AgBr/TiO, nanocomposite is a novel way to

decolorize AO7. Silver bromide with a band gap of 2.6 eV has high photocatalytic activity in the
visible light region and can be used to modify TiO; to have visible light activity [4]. It was found
that AO7 degradation efficiency, of AgBr/TiO, increases with decreasing pH values to 2.
Therefore a marvellous way to decolorize AO7 on AgBr/TiO; is to decrease pH up to 2, by this
way the surface of the catalyst became protonated, so AO7 dye can adsorbed more on the surface
of the photocatalyst [5]. Although in pH=2 the surface of the other catalysts such as TiO, and
AgBr/TiO, is positive and this effect may improve the photocatalytic activity of these but this
effect is much stronger in AgBr/Ti0Os.
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Introduction:
Cheletropic reactions were defined by Woodward and Hoffmann as pericyclic reactions in which
two ebonds are made or broken in a single atom. Some authors consider these reactions to be a
sub-class of cycloaddition. Experimental work has shown that a Diels-Alderadduct is the kinetic
product of reactions of sulfur dioxide with conjugated dienes but that the adduct is thermally
unstable and readily undergoes a retro-Diels-Alder reaction to 1,3-butadiene and sulfur dioxide
according to scheme 1 [1]. On the other hand, the analysis of the wave functions of the transition
structures by means of a theoretical method (HOMO-LUMO analysis), allows us to throw some
light on the stability of the TS through which the retro Diels-Alder reaction proceeds. The next
step of our investigation inferred the influence of the solvent on the retro-cheletropicene reaction
in detail from the theoretical point of view, in order to examine the presence of specific

interactions between three different solvents and reactant/TS.

Computational methods:

Density functional theory (DFT) calculations have been carried out at the B3LYP level using the
Gaussian 09 package ofPrograms [2]. All structures were fully optimized with the 6-311++G(d,p)
basis set followed by vibrational frequency calculations which confirmed that reactants (and
products) and transition structures (located by means of Schlegel's algorithm) have zero and one
imaginary frequency, respectively. Solvation energies were computed by the SCRF-

(CPCM/UFF) continuum models as implemented in Gaussian 09 computational package.
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Scheme 1

Results and discussion:

Rate constants of the reaction in the gas phase and different solvents of acetone, benzene, and
DMF at 393 K were calculated by means of transition state theory. Comparison between the gas
phase and solvated TS confirmed a small solvent effect in terms of donor properties of the
solvent. Higher reaction rates below to solvents with a higher degree of basicity. To explain the
influence of the solvent on the reaction rate, using the dipole moment (p) is of importance.
Calculated pushows that it is different between the reactant, TS and products. Different polarities
in different solvents induces different Ap” (urs- pr), which in turn causes different reaction rates.
Our theoretical calculations in different solvents confirmed that the dipole moments of all TSs are
between the reactant and the products. For example computed values of p's of the reactant, TS
and products in acetone are 3.75, 3.45 and 2.12D, respectively. From the obtained data, this
reaction seems to be sensitive to both the solvent acidity and basicity, being only influenced by
the polarity of the solvent. The rate constants will be characterized by opposite effect of the
polarity which means that k will slightly decrease with the increase of solvent polarity. Other
calculations on the frontier molecular orbitals of the TSs in different solvents show that HOMO-
LUMO energy differences of the TSs can be influenced by the solvent polarity. In other words
the solute-solvent interactions will highlighted the FMO effects. Computed rates and activation
parameters of the retro-cheletropicene reaction of 3,4-dimethyl-2,5-dihydrothiophen-1,1-dioxide
(Reactant) in the gas phase and different solvents are accordance to experimental data. Positive

singe of activation entropies in acetone, benzene and DMSO are 3.2, 9.1 and 5.5 calmol 'K
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implies that degrees of freedom at the TS increases and confirmed the ring opening in the rds of

the reaction.
References:

[1]D. Sudrez, T. L. Sordo, J. A. Sordo J. Org. Chem., 60 (1995)2848.
[2]Gaussian 09 references, Inc., Pittsburgh PA, (2009).
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Introduction:

Photochromism is a reversible transformation of a chemical species induced in one or both
directions by absorption of electromagnetic radiation between two forms, A and B, having
differenta absorption spectra. The thermodynamically stable form A is transformed by irradiation
into form BJ[1].

The photochemistry of different metal dithizonates has been studied extensively by Meriwether
et al [2]. The photo- and thermo-chromisms of organometallic compounds have been intensively
studied during the last 20 years. Different coordination compounds of the monoanionic HDz
species in tetrahedral or square-planar geometries [M(HDz),, M = Zn, Cd, Hg, Pt, etc.] have been
previously synthesized and characterized and it has been suggested that the photochromic

reaction involves a trans—cis isomerization about the C=N bond and an N to N hydrogen transfer,
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as shown in Scheme 1.

Scheme 1

This paper evaluates Ni(HDz), in terms of color response range on the basis of its

photochromic behaviour in different solvents and radiation conditions.
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Materials and methods:

Ni(HDz), was synthesized and purified by the procedure described in [3]. Chloroform
(CHCls), dichloromethane (CH,Cl,), benzene (C¢Hg), CCls were used as solvents. All were of
spectral grade and used without further purification. Typical concentrations employed were

around 4.69x10 mol L™\

Result and discussion:

We directed our attention to two points of view: the photochemical behaviour of Ni(HDz), in
different solvents and usage laser (A= 532 nm, 50 mW) for photochromic behavior of Ni(HDz),.
The absorption spectra of the complex in different solvents are described in Table 1. In all the
solvents used, the complex displays bands in the 450 and 610 nm region (normal form A). The
absorption of the activated form was monitored at maximum in the 530-550 nm region.
Ni(HDz), was photochromic under our test conditions with visible light in CHCl;, CH,Cl,, CCl4
and C¢He. A visual color difference between the samples before and after irradiation was taken as

a negative evidence of photochromism.
Table 1

The spectral data of the normal A and activated forms B of Ni(HDz), in different solvents and irradiation with visible light.

Solvent | Dielectric Form A Amax (nm) | Form B Amax (nm)
Constant

CHCI 4.7 450-610 530

CH,Cl, 6.7 440- 610 540

CCl, 42 430-620 550

CoHe 9.87 460-630 540

Conclusion:
The photochromism of Ni(HDz), using laser observed in CHCls;, CH,Cl,, CCl4 and C¢Hg.

Reference:

[1] H.Enribouas-laurent and et al; “Organic photochromism”; Pure Appl. Chem.;73, 639-665,
2001.

[2] R.Gulam and et al; “Dynamic solvent effects on the thermal isomerization of zinc

dithizonate”; Phys. Chem. Chem. Phys, 11, 5170-5174, 2009.
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87, 4441-4448, 1965.
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Introduction:

Photochromism can be defined as a reversible transformation of a chemical species induced by
electromagnetic radiation between two states with light absorptions in spectral regions. Colour
changes in photochromic compounds typically are the result of the shift of optical absorption due
to changes in molecular structure or conformation.

These photochromic molecules can play a key role in materials for photonic switches,
memories, sensors or actuators and this wide range of applications involve large-size devices
(e.g., sunglasses) as well as miniaturized ones (e.g., memory media). A combination of metal-ion
recognition moieties with photochromic molecules has been reported to afford metal-ion
responsive photochromic molecules [1]. The most widely adopted functional groups that form
metal-ion complexes are crown ethers, and the photochromic chromophores. Different
coordination compounds of the monoanionic Dithizonate (HDz") species in tetrahedral or square-
planar geometries [M(HDz),, M = Zn, Cd, Hg, Pt, etc.] have been synthesized and characterized
and it has been suggested that the photochromic reaction involves a trans—cis isomerization about
the C=N bond and an N to N hydrogen transfer.

The case study of [M(HDz),, M = Zn, Cd, Hg, Pd, Pb] in different solvents and radiation

conditions was performing.

Materials and methods:
M(HDz), was synthesized and purified by the procedure described in [2]. Chloroform (CHCls),
dichloromethane (CH,Cl,), benzene (C¢Hg), Carbon tetrachloride (CCly) were used as solvents.
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All were of spectral grade and used without further purification. Typical concentrations of

o,

complexes employed were around 4.69x10° mol L™,

Result and discussion:

We directed our attention to two points of view: the photochemical behaviour of M(HDz), in
different solvents and usage He-Ne laser (A= 632 nm, 5 mW) for photochromic behavior of
M(HDz),. In this conditions, only Hg(HDz), and Pd(HDz), are shown photochromic behavior in
all solvents. The absorption spectra of the Pd(HDz), complex in different solvents are described
in Table 1. In all the solvents used, the complex displays bands in the 450 and 610 nm region
(normal form A). The absorption of the activated form was monitored at maximum in the 530-
550 nm region. Hg(HDz), was photochromic under our test conditions with visible light in
CHCl3, CH,Cl,, CClyg and CgHg, that changes from orange colour to royal blue. In all the solvents
used, the complex displays band in the 480 nm (normal form A) and An.x of activated form was
monitored in 630 nm. Photochromic behavior of this two complexes in different solvent is

different because of their different geometry and this changes occurs in different times.

Table 1
The spectral data of the normal A and activated forms B of Pd(HDz), in different solvents and irradiation with visible light.

Solvent | Dielectric Form A Ap. (nm) Form B Ay (nm)
Constant

CHCl; 4.7 450-610 540

CH,Cl, 6.7 450- 620 530

CCly 4.2 440- 630 530

CoHg 9.87 460-630 540

Conclusion:
The photochromism of Hg(HDz), and Pd(HDz), using laser observed in CHCl3;, CH,Cl,, CCly

and Cg¢Hg in different times.

Reference:
[1] Y.Hasegawa and et al; “Recent progress of luminescent metal complexes with photochromic

units”; Coord Chem Rev, 254, 2643-2651, 2010.
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[2] L.S. Meriwether and et al; “The Photochromism of Metal Dithizonates”; J. Am. Chem. Soc,
87, 4441-4448, 1965.
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Introduction:

Various treatment methods have been developed to remove azo dyes from waste water. Fenton
process is one of the advanced oxidation processes (AOP) that is widely used for degradation of
dyes. Also as one of AOPs ultrasonic irradiation has been employed in the degradation of textile
dyes [1]. Sonochemistry is principally based on acoustic cavitation which includes the formation,
growth and implosive collapse of bubbles in loquid [2]. Combination of these two methods can
improve the degradation rate. In this work we used this combined method for degradation of
Methylene blue (MB). The reaction orders for all of the reagents determined by kinetic study of
degradation process in various concentrations of MB, H,O, and Fe*". Also effect of pH and

ultrasound power on the degradation rate investigated.

Materials and methods:
Methylene blue, Hydrogen peroxide, NaOH, FeSO,4, and H,SO,4 were purchased from Merck

Chemical Co. and were used without further purification.

Results and discussion:

Degradation of MB was carried out at constant temperature, F e concentration, H,O»
concentration and MB concentration (t=23°C, [MB]=2.5x10" M, [Fe*']=5.0x10"* M,
[H,0,]=3x10*M)with various pH values in order to studying the effect of initial pH. The effect
of initial pH on the degradation was illustrated in Fig. 1. The results of Fig.1 show that the rate
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of degradation were decreased by increasing the pH. this is caused by the fact that at higher pHs

o,

ferrous and ferric hydroxides are formed wich inhibit the reaction between Fe’" and H,0, and
thus the "OH production. Degradation of MB was carried out at constant temperature,
Fe*'concentration, H,O, concentration and MB concentration (t=23°C,[MB]=2.5x10"
[Fe?']=1.0x10™* M, [H,0,]=0.09 M)with various ultrasound power in order to studying the
effect of ultrasound power. The result of this study was illustrated in Fig.2 that show the rate of
degradation were increased by increasing the power. Degradation of MB was carried out at
constant temperature, pH and Fe’" concentration(t=23°C, pH=2.6 [MB]=2.5x10" and
[Fe"]=1.0x10"* M) with various concentrations of Hydrogen peroxide in order to studying the
effect of Hydrogen peroxide concentration on the degradation. The result showed that the rate of
degradation were increased by increasing the dosage of H,O, from 1.0x10” M to 1.0x10~ but
further increase of the dosage decreased the rate. This is attributed to the scavenging effect of
excessive H,O, to "'OH. Degradation of MB was carried out at constant temperature, pH and
H,0, concentration (t=23°C, pH=2.6 [MB]=2.5x10” and [H,0,]= 3.0x10™* M) with various
concentrations of Fe*" in order to studying the effect of Fe*" concentration on the degradation.
The results showed that the rate of degradation were increased by increasing the initial
concentration of Fe*™ and this behaviors can be attribute to the higher production of “OH with
increasing Fe*” in Fenton reaction. The order of reactants was evaluated by initial rate method

and it found that the equation rate as follow:

1

0.8 0.8 A
0.6 0.6 A
3
0.4 304 A
0.2 0.2 A
0 T T T r 0
0 1000 2000 3000 4000 5000 0 500 1000 1500 2000
time (sec) time (sec)
Fig.1.Effect of pH on the degradation rate of MB Fig.2.effect of ultrasound power on the degradation rate of MB
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Conclusion:

This study showed that the combination of ultrasound and the Fenton process could enhance the

degradation rate of MB. The orders of reactants obtained from studying the initial rates.

Reference:
[1] H. Zhang, J. Zhang, Ch. Zhang, F. Liu, D. Zhang, Ultrason. Sonochem. 16 (2009) 325-330
[2] P. Chowdhury, T. Viraraghavan, Sci. Total Environ. 407 (2009) 2474-2492
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Introduction:

Several advanced oxidation processes (AOP) have been developed and applied to waste water
treatment [1]. Fenton process is a homogeneous catalytic AOP using a mixture of hydrogen
peroxide and ferrous ions [2]. The Fenton process uses ferrous ions to react with hydrogen
peroxide, producing hydroxyl radicals with powerful oxidizing abilities to degrade certain toxic
contaminants[3]. In this research degradation of methylene blue(MB) have been studied by
Fenton process and some parameters that influence the degradation rate, such as initial

concentration of MB, H,0, and Fe’" and temperature have been investigated.

Materials and methods:
Methylene blue, Hydrogen peroxide, NaOH, FeSO,, and H,SO4 were purchased from Merck

Chemical Co. and were used without further purification.

Results and discussion:

Degradation of MB was carried out at constant temperature, pH and Fe** concentration(t=23°C,
pH=2.6 [MB]=2.5x10" and [F ¢*1=1.0x10* M) with various concentrations of Hydrogen
peroxide in order to studying the effect of Hydrogen peroxide concentration on the degradation.
The effect of Hydrogen peroxide concentration on the degradation was illustrated in Fig.1. The
results of Fig.1 show that the rate of degradation were increased by increasing the dosage of
H,0, from 1.0x10° M to 1.0x107 but further increase of the dosage decreased the rate. This

decrease is attributed to the scavenging effect of excessive H,O, to ‘'OH.Degradation of MB was
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carried out at constant temperature, pH and H,0, concentration (t=23°C, pH=2.6 [MB]=2.5x10~
and [H,0,]= 3.0x10™* M) with various concentrations of Fe*" in order to studying the effect of
Fe’" concentration on the degradation. The effect of Fe*" concentration on the degradation was
illustrated in Fig. 2. The results of Fig. 2 show that the rate of degradation were increased by
increasing the initial concentration of Fe*"and this is due to the higher production of ‘OH with
increasing Fe*" in Fenton reaction. Degradation of MB was carried out at constant temperature,
pH, Fe*" and H,0, concentration (t=23°C, pH=2.6, [Fez+]=1x10'4and [H,O2]= 0.09M) with
various concentrations of MB in order to studying the effect of MB concentration on the
degradation and the results showed that the degradation rate of MB increased by increasing the
MB concentration. The order of reactants was evaluated by initial rate method and it found that
the equation rate as follow:

R= K [MB] "5[H,0,] “**[Fe?" 121

To obtain the activation energy of degradation, degradation of MB were studied at different
temperatures. The activation energy were calculated by wusing the usual Arrhenius

treatment(K=Aexp(-Es/RT)). The obtained activation energy is 90.755 kj/mol.

1

1
o — —e—0.00004
0.8 4 0.8 - —o—0.00003
\ ——0.03 —e—0.00002
06 —e—001 06 —e—0.00001
—&—0.001 3
s , —e—0.0001 .
04 1 —e—0.00001 04 1
0.2 A 0.2
0 0
0 500 .. 1000 1500 0 300 .. 600 900
time (sec) time (sec)
Fig.1.effect of initial H,O, concentration on the degradation rate Fig.2.effect of initial Fe*" concentration on the degradation rate
Conclusion:

In this work the degradation of MB was studied by Fenton process at different experimental

conditions and a suitable operating condition was selected as: [MB] =0.0166 mM,
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[Fe’"] =4x10 M and [H,0,] =0.001 M. The orders of reactants obtained from studying the

initial rates.

Reference:

[1] S. Silva Martinez, E. Velasco Uribe, Ultrason. Sonochem. 19 (2012) 174178

[2] H. Zhang, J. Zhang, Ch. Zhang, F. Liu, D. Zhang, Ultrason. Sonochem. 16 (2009) 325-330
[3] E. Chamarro, A. Marco, S. Esplugas, Water Res. 35 (2001) 1047-1051.
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Introduction:

The dimerization of aryl alkenes is atom-economical reaction that gives access to useful
intermediates. Considerable attention has been focused on the transformations because of the
demand for the formation of important intermediates in the fields of material engineering and
pharmaceuticals. Acid-catalyzed dimerization of a-methylstyrene (1) can lead to 2,4-diphenyl-4-
methyl-1-pentene

(2), 2,4-diphenyl-4-methyl-2-pentene (3) and 1,1,3-trimethyl-3-phenylindan (4) which are
industrially relevant in several contexts. The unsaturated dimers of a-methystyrene, particularly 2
are industrially important and are useful as chain-transfer agents or molecular weight regulators
in the production of polymers such as polystyrene, AS resin, ABS resin, SBR, and the like,
furthermore derivatives of 4 are utilized in the electronic industry, in the production of polymers
and as flame retardants. In this work, we report the effect of different reaction times and
temperatures on producing dimers in the present of catalytic amount of the Dawson (HsP2W5062)

heteropolyacid (HPA-D) [1-3].

Materials and methods:
Dawson heteropolyacid was prepared by passing a synthesized [2] aqueous solution of
KeP2Wi30¢, through a Dowex-50W-Xg ion exchange column followed byevaporation of water

under reduced pressure and drying at 120 °C overnight. A mixture of a-methylstyrene (118 mg, 1
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mmol), HPA (0.01 equiv.) and DEC as a solvent (5 mL) was stirred at determined time and

o,

temperature under nitrogen atmosphere. After cooling to room temperature, the mixturewas

filtered through a short pad of silica. The solvent was evaporated under vacuum. The residue was
analyzed by GC.

Apparatus:
FT-IR (Bruker IFS-88) and GC (Varian.CP- 3800).

Result and discussion:

The influence of the reaction time, amount of catalyst and reaction temperature with HPA-D has
been examined. These results demonstrate that chemoselectivity towards, 2 and 3 dimers are
obtained by kinetically controlled conditions, while thermodynamic control reaction, produce 4
dimer. So by increasing the temperature, the amount of 2and 3 decrease and convert to 4 cyclic
dimer. In
according to this results, change of reaction temperature from 40°C to 80 °C for 3 h leads to
produce 4 dimer and limited 2 and 3 liner dimers (Fig. 1). Also, the reactions carried out in
different times. Results demonstrated that the amounts of 4 increases from 35% to 65% by

enhancing the reaction time from 15 min to 3h. Under these conditions, heating at 60 °C is

required to selectively obtain 4.

100
’—____-0
/0/ +2
© 50 *
‘0 =3
9 éo
0 - T L] — || e
30 40 50 Temﬁpeture 70 80 20

Fig. 1. Influence of temperature on the reaction of a-methylstyrene (118 mg) in CICH,CH,Cl (5 mL) using 0.01
equiv. HPA-D for 3 h.
Conclusion:
Our study shows that, the dimerization of a-methylstyrene catalyzed with HPA-D is efficient and
can be tuned kinetically toward the selective production of cyclic dimer by controlling the

temperature and the reaction time.
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[1] B. Chaudhuri; "Some novel aspects of dimerization of alpha.-methylstyrene with acidic ion-
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Introduction

The acidic macroscopic and microscopic dissociation constants are among important physico-
chemical property of all amino acids, specially in ADMET (absorption, distribution, metabolism,
excretion, and toxicity) processes. In this way, potentiometry technique is very useful and well-
established in current determination of pharmaceutical or biological interest. When the
compounds are sparingly soluble in water, the pK, determination is commonly done in organic
solvents or better in aqueous organic mixture. Alcohol-water mixtures are often used because

they have a lower polarity than pure water, but keeping a similar environment.

Experimental

The macroscopic and microscopic protonation constants of L-alanine have been determined in
different aqueous solutions of I-propanol containing (0 to 50 % v/v 1-propanol) using

potentiometric method at 25 °C and constant ionic strength (0.1 mol dm™ sodium chloride).

Results and Discussion
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The micro constants values were evaluated using a non-linear least squares method in computer

program (Microsoft Excel Solver and Linest). The effect of solvent composition on the
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macroscopic and microscopic protonation constants in the mixed solvents were analyzed using
Kamlet, Abboud, and Taft (KAT) solvatochromic parameters (o, B, ©*). Single-parameter
correlation of the micro constants versus o (hydrogen bond donor acidity), 3 (hydrogen bond
acceptor basicity) and n* (dipolarity/polarizability) are poor in all solutions, but dual-parameter
(oo and 7*) correlation represent significant improvement with regard to the single or multi-
parameter models. Linear correlation is observed when the experimental micro constants values

are plotted versus the calculated ones, while the KAT parameters are considered.

Conclusions:

According to the obtained results, it is characterized that the first macroscopic protonation
constant of alanine is decreased with increasing the percentages of 1-propanol in solution and the
second one increased when the solution is richer in the organic solvent, and also m*
(dipolarity/polarizability) parameter has a major role in correlation analysis in all cases. This
indicates that an increase in the polarity of the mixed solvents increases the solvation of the
anionic species and thus can explain why the second macroscopic protonation constant increase
by increasing the organic solvent in the mixtures and decreases the first protonation constant of
alanine [1-2]. Finally, the results are discussed in terms of the solvent effect on macroscopic and

microscopic protonation constants.
Refrence:

[1] Jabbari, M.; Gharib, F. J. Sol. Chem. 2011, 40, 561-574.
[2] Gharib, F.; Shamel, A. J. Chem. Eng. Data 2009, 54, 933-939.
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Introduction:

These reactions have not been investigated yet. Herein, we describe a kinetic investigation of a

facile synthesis of the reactions between 1, 2 and 3 (as NH-acid) (Figure 1) [1,2]. Numerous

kinetic investigations over a large area of different reactions have been reported previously using

UV analysis [1,5]. To gain further insight into the reaction mechanism, a kinetic study of the

reactions was undertaken by UV spectrophotometeric technique.

/|\r
P(OPh), NH
(PhO)P + ROOC—==—CO,R - NH2 —FB= . N
1 2 I H
Ar RO,C CO,R
3
24 | a b c Figurel: The reaction between

R Me Et Bu

Material and Methods

triphenylphosphite 1,
dialkylacetylenedicarboxylate 2 (2a, 2b and 2¢) and 2- fluoro-Aniline 3 for
generation of stable PhosphonateEsrers 4 (4a, 4b and 4c).

Dialkylacetylenedicarboxilates, triphenylphosphite and 2-floro Anilin were purchased from

Fluka (Buchs, Switzerland) and used without further purification. All extra pure solvents

including dichloromethane, ethylacetate and 1,2-dichloroethane also were obtained from Merk

(Darmstadt, Germany). A Cary UV-Vis spectrophotometer model Bio-300 with a 10 mm light-

path black quartz spectrophotometer cell was employed throughout the current work.
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Result and Discussion

First ImL aliquot from the 3x1073Msolutions of each compound of 1, 2a and 3 was pipetted
into a quartz spectrophotometer cell and the reaction monitored by recording scans of the entire
spectra every 10 min over the whole reaction time at ambient temperature. The ultra-violet
spectra shown in Figure 2 are typical. From this, the appropriate wavelength was found to be 330
nm. Since at this wavelength, compounds 4, 2a and 3 have relatively no absorbance value, this
provided the opportunity to fully investigate the kinetics of the reaction between 1, 2a and 3 at

330 nm in the presence of 1, 2-dichloroethane as solvent.

Wavelength (nm) ngelength (Am)
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Figure 2. The UV spectra of the reaction between 1, 2a and 3a with 10-3M concentration of each compound as reaction
proceeds in 1, 2 dichloroethane with10 mm light-path cell.

3 L _cemeesRSEOTT
S
121 ty&w Figure 3. Second order fit curve (solid line)
. i.f?’” accompanied by the original experimental
< s curve (dotted line) for the reaction between
s £ compounds 1, 2a and 3 at 330 nm and 25.0°C in
o8 _;P 1,2-dichloroethane.
g 200 400 &

Time fminj

In order to gain further insight into the reaction mechanism, the reaction kinetics was followed by
plotting UV absorbance against time. The original experimental absorbance curves (dotted line)
accompanied by the second order fit curves (full line), which exactly fit experimental curves (dotted
line), is shown in Figure 3 at 25.0°C and 330 nm (Figure 3). The results show that the rate of reaction
in each case was increased at higher temperature. In addition, the rate of reaction was accelerated in a
higher dielectric constant environment (1, 2-dichloroethane) in comparison with a lower dielectric
constant environment (Mix 50:50 of 1, 2-dichloroethane and ethyl acetate) at all temperatures.

Conclusion

The results can be summarized as follow:1-The overall reaction order followed second-order kinetics
and the reaction orders with respect to triphenylphosphite, dialkylacetylenedicarboxylate were one
and 2-floro anilin zero order respectively. 2-The values of the second-order rate constants of all
reactions were calculated automatically with respect to the standard equation, using the software
associated with the Cary-300 UV equipment. 3-The rates of all reactions were accelerated at higher

temperatures.
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Introduction

It is generally accepted that solvent characteristics such as dipole moment, permittivity, refractive
index, cohesive pressure and polarizability are important in the rate and mechanism of chemical
reactions [1]. The solvent effect on a typical property is described by a general correlation model
which gives a simultaneous separate calculation of the contributions of non-specific solute — solvent
interactions and specific solute — solvent interactions [2].

In this paper, the reaction of aniline with benzenesulfonyl chloride in methanol-ethyl acetate,
methanol-water and methanol-propan-2-ol mixtures has been studied. We made an attempt to
investigate the use of the linear free energy relationship correlations LFERs to establish the role of

solvent in reaction rates [3].

Experimental section

The reaction of benzenesulfonyl chloride with aniline was followed conductometrically by running
the reaction in the thermostated cell at 25°C. Kinetic investigations were carried out at various mole
fractions of methanol in ethyl acetate, propan-2-ol and water. The concentrations of benzenesulfonyl
chloride and aniline were 6.5x10™ and 0.1 — 0.01 M, respectively, i.e. the reaction was carried out
under pseudo-first-order conditions. All rate determinations were carried out at least in duplicate and

averaged rate coefficients were utilized.

Results and discussion
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The nucleophilic substitution reaction of benzenesulfonyl chloride with aniline was studied in

various compositions of methanol with ethylacetate, propane-2-ol and water at 25°C.

In methanol-ethyl acetate mixtures, the rate coefficient is reduced sharply with ethyl acetate
content. This is in accordance with decreasing of all solvent parameters. However, single-parameter
correlations of logk, values versus solvatochromic parameters don’t show acceptable results. Dual-
parameter correlations were considered and the best results were observed as followed:
logh, = -0.709(£0.555) + 7.482(+0.601) Ez{v -10.021(£1.349) p (1)
n=10, 7’= 0.962, s=0.078, F=89.151
wheren, #, s and F are number of data, square of regression coefficient, standard deviation and
statistical Fisher number, respectively.

In methanol-water mixtures, the second-order rate coefficients go up rapidly with increasing the
mole fraction of the water.It can be seen that the rate coefficients have a fair correlation with
solvophpbicity (Sp) of the media. Dual-parameter regression of logk, versus E;V and Sp produces a
good correlation.
logk, =-6.501(0.818) + 6.549(£1.126) EZ{V +1.556(0.174) Sp )
n=9, r’=0.998, s=0.029, F=1670.4

In methanol-propane-2-ol mixtures, second-order rate coefficients demonstrate a slight decreasing
with increasing the mole fraction of propane-2-ol.The best correlation is observed between logk,
with E;V and awhich is in accordance with the similar results in methanol-ethylacetate and
methanol-water mixtures.
logk, = -3.930(+0.480) + 8.059(+2.368) Ej{v -3.104(%1.219) a 3)
n=11, = 0.982, s=0.022, F=221.54

Equation 3 shows the opposite effect of the normalized polarity and hydrogen bond donor ability of

the media on the reaction rate.
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Introduction

Solvents can considerably change both the rate and the mechanism of a chemical reaction. Solvent
effects are closely related to the nature and extent of solute-solvent interactions [1]. In many physical
and chemical processes taking place in solution, binary mixtures of solvents are frequently used as a
media in which solvent-solvent interactions as well as solute-solvent interactions are considered. The
solvent effect on a typical property is described by a general correlation model, which gives a
simultaneous separate calculation of the contributions of non-specific solute-solvent interactions
(such as polarity and polarizability) and specific solute-solvent interactions (such as hydrogen bond
donor-acceptor abilities) [2]. In this work, the relation of the kinetic data of the SyAr reaction
between 2-bromo-5-nitrothiophene (BNT) and morpholine (Mo) with the solvent composition was

studied in binary mixtures of solvents.

Experimental section

The kinetics of the reaction was spectrophotometerically studied, by running the reactions in the
thermostatted cells of spectrophotometer at 25 °C. A Perkin-Elmer UV-vis 25 spectrophotometer
coupled with a thermocell was used with 1.00 cm silica cells. Absorbance was measured at
wavelength 430-455 nm, depending on the type of solvent was used. Concentration of 2-bromo-5-
nitrothiophene and morpholine were 5 x 10 and 0.20 mol.L™", respectively. Therefore, the reaction
was studied pseudo-first-order. On the other hand, the reaction rate was slow enough to enable us to
study the kinetics of reactions by initial rate method. Reaction was carried out in different
composition of aqueous solutions of methanol, ethanol, and 2-propanol and methanol-ethyl acetate

mixtures.

Results and discussions
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The second-order rate coefficients of the reaction under pseudo-first order conditions were
determined in different molar compositions of binary solvents at 25°C. Figures 1 and 2demonstrate
the variation of the reaction rate coefficients with solvent composition. In order to determine the
incidence of each type of solvent properties on the kinetics of the reaction, the linear free energy
relationship (LFER) correlation was applied. The best correlations were considered in dual-
parameter regressions of logka with 7* and aorf. These correlations show that the reaction rate is
controlled with non-specific interactions of the media (except that in methanol-ethyl acetate
mixtures). The specific interactions of solvents such as hydrogen bond donor-acceptor abilities have
negligible effects on the reaction rate in aqueous solutions. High standardized coefficients of the 7*
in all dual-parameter regressions confirm this claim.

Preferential solvation model was applied to analyze the solvation effect on the reaction rate.
Obtained parameters showed that the transition state of the reaction are preferentially solvated by
alcohol in aqueous solutions.Likewise, these parameters reveal preferential presence of alcohol
molecules or the absence of the mixed solvent in the microsphere solvation of the transition state of

the reaction.
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Figure 1. Second-order rate constants of the reaction Figure 2. Second-order rate constants of the reaction
versus mole fraction of water (x,) in aqueous solutions versus mole fraction of ethyl acetate (x,) in ethyl acetate-
of methanol (m), ethanol (), and 2-propanol (A) at methanol mixtures at 25°C.
25°C.
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Introduction:

In photocatalytic decolorization, light is absorbed by an photocatalyst. The photocatalytic activity
depends on the ability of the photocatalyst to create electron—hole pairs, which generate free radicals
(hydroxyl radicals: *OH) able to degrade a target substance. Photocatalytic degradation (or
mineralization) of chemical pollutants, such as environmentally toxic organic and inorganic
compounds under aerated conditions have extensively been investigated in recent years [1-5]. In this
work, photocatalytic degradation and kinetic studies of a metachromatic dye (thionine) was carried
out using anatase nano-structure zinc oxide at buffer solution in a photocatalytic reactor under

irradiation with 400W high pressure mercury lamp.

Materials and methods:

All chemicals were purchased from Merck and Fluka. Nano-structure zinc oxide was used as
photocatalyst. The photodecolorization experiments were done by illumination of 20 mL continuous
aerated, stirred buffer solutions of thionine in various pHs as well as optimum dosage of
photocatalysts in photoreactor cell under 400W high pressure mercury lamp at constant temperature.
After effective decolorization, photocatalyst was separated by centrifugation and title compound
concentration was followed by spectrophotometric method. A photoreactor equiped with high
pressure mercury lamp, 400W, air pump and a magnetically stirrer was used for irradiation of

sample solution containing dye.

Results and Discussion:
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Reaction order and observed photodegradation rate constants:
The observed photodegradation rate constants, ks at various buffer pHs were evaluated from the

plots of the In(Cy/Cy) vs. time(Figure 1) based on the below equation with some approximations:

I n (CO/Ct): kobst
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Figure 1- The Plots of In(Cy/C)) vs. time and 1/R versus 1/C,

Kinetic model for dye at various buffer pHs:

Kinetic parameters of photodegradation of thionine were obtained based on Langmuir-Hinshelwood
model from the diagram of 1/R vs. 1/Cy at various buffer pHs(R= rate and Cy, = initiated
concentration)(figure 1). The slope and intercept of this diagram results the absorption constants Ka,

and photocatalytic degradation rate constants, k.(1/R=1/k,Ka+ 1/k;)

The effect of pH on photodecolorization kinetic parameters of dye:

Based on the the related plots, higher ks is related to pH=11 while the higher value of Kj is
evaluated at pH=11. The maximum of k; is observed at pH=2. the value of K4 is 5.877 for pH=2,
4.804 for pH=7 and 7.95 for pH=11. The value of k; is 12.33 for pH=2, 5.75 for pH=7 and 1.77 for
pH=11. the value of kg, is1.38x107 for pH=2, 3.6x10*for pH=7 and 7.09x10 for pH=11.

Conclusion:
In this research we reported kinetic investigation of thionine photocatalytic degradation. The

nanostructure zinc oxide was used as photocatalyst. Rate constants span are evaluated at different
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buffer pHs. Also the Langmuir-Hinshelwood (L-H) rate constant, (k,) and adsorption constant, (Ka)

at various buffer pHs are presented.
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Introduction:
Protonation and proton-bound dimer formation are the most important ion-molecule reactions
occuring in ion mobility (IMS) and mass spectrometry based experiments [1,2].
(H,0),H" + M==MH"(H,0),, + (n-m) H,O protonation (1)
MH" (H,0),+ M= M,H (H,0),,+ (n-m) H,O proton-bound dimer formation (2)
The number of water molecules (n) depends on the water content of the gas in which the reaction
happens. It strongly affects the kinetics and thermodynamics of the reactions. The kinetics of the
reaction 1 and 2 have been experimentally studied [2]. In this work, the kinetics and thermodynamics
of protonation and proton-bound dimer formation of methyl isobutyl ketone (MIBK), dimethyl
methyl phosphonate (DMMP) and 2,4-dimethyl pyridine (DMP) are theoretically studied using
density functional theory (DFT) methods at 298 K.

Method:

Generally ion molecule reactions such as protonation and formation of proton-bond dimer have no
activation energy [2]. Hence, calculation of their activation energy, using conventional
computational quantum methods, is unfeasible. In this work, the Langevin collision rate equation [3]
was used to obtain the rate constant of the forward reactions in Egs. (1) and (2)

Kporvara = q(mo/juee) " (3)
where ¢ is the ion charge, u is the reduced mass, a is the polarizability of the neutral reactant, and &
is the permittivity of the free space. The polarizibilities(a), and AG® of the reactions (Egs. (1) and
(2)) were calculated at the B3LYP level of the theory using 6-311++G(2df,p) basis set. The

calculated AG® was used along with Eq.(4) to obtain the equilibrium constants of the reactions.
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K., =exp(-AG"/RT) 4)
The rate constants for the reverse reactions (dissociation of protonated molecues and dimers) were

calculated by k;=ks/K., where kris obtained from Eq. (3).

Results and discussion:

Protonated molecules MH'(H,0), (n=0-5) and symmetric proton-bound dimers (MHM'; M= MIBK,
DMP, DMMP) were optimized at the B3LYP/6-311++G(2df,p) level of theory. In addition the
frequency calculations were performed to obtain the thermodynamic properties of the molecules and
the imaginary frequency. The equilibrium and rate constants for proton transfer reaction or formation
of M(H,0),H" (M=MIBK, DMP and DMMP) were also calculated. As an example, the calculated
rate constant for reaction 1 when n=m=0 are 7.937x10”, 8.578x10” and 7.520x10” cm’s™ for
MIBK, DMP and DMMP, respectively. It is evident that the values of rate constants decreases with
increasing the size of ion. We also concluded that the rate constant reduces when the number of
water molecules of hydronium ion increases. Similarly, the equilibrium and rate constants for the
proton-bound dimer formation and its dissociation reaction were calculated. The calculated rate
constants for (MIBK),H", (DMP),H" and (DMMP),H" are 1.117x10”°, 1.164x10™ and 0.953x10”

em’s’”, respectively, which are in good agreement with the experimental results [2].

Conclusion:

In general, the rate constants of proton transfer between M and (H,0),H" and proton-bond dimer
formation reaction, decreased with the increase in the size of ion and the number of water molecules.
It was found that the fraction of the protonated molecule, M(H,O0),H", with n=2-5 is negligible and
the protonated molecules are mostly in the form of MH" and M(H,O)H" at 298 K.
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Introduction

For improving corrosion protection and adhesion to the next layer (organic paints, finishes),
pretreatments are used on metal surfaces. One of these pretreatments is the application of chemical
conversion coatings for example phosphating process. However, this process has several limitations:
eutrophication, requires frequent desludging, requires additional sealing step to reduce porosity and
requires expensive energy input. Consequently, research on new surface pretreatments to replace
phosphating has been performed. In the last decade, one promising new pretreatment was the
application of zirconium oxide (ZrO) on the metal surfaces by immersion in a hexafluorozirconic
acid solution. Electrochemical Impedance Spectroscopy (EIS) as technique provides qualitative and
quantitative data and plays an important role in corrosion phenomenon studies. The nanoceramic
reinforced H,ZrF¢ conversion process is a novel study, but the study does not address the correlation
between practical immersion parameters and the microstructure and anticorrosive performance of

conversion coatings.

Experimental

Cold rolled steel (CRS) sheets were chosen to investigate conversion coating properties. Before
immersion treatment, samples were cleaned with cold deionized (DI) water and then with KOH
solution, afterwards rinsed with deionized water again. 4% volume of Bonderite NT-1 was used for

each treatment solution.

Results and discussion
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The OCP plot of a CRS plate comprises steady and unsteady stages. At the unsteady stage, the
potential decreases clearly with increasing immersion time. The initial decrease of the OCP was
probably caused by the surface activation of substrate and dissolution of substrate in the acidic
medium accompanying with simultaneous hydrogen evolution. After about 100 s of immersion the
OCP curve reached a plateau, which is indicative of the establishment of a steady-state situation
related to a complete coverage of the surface with the film. After immersion in solution for 60 s,
some oxides or reacted products are deposited on the surface of the cold rolled steel, as shown in Fig.
1b. The surface morphology of samples treated for 60 and 90 s looks very similar to each other.

When the immersion time increased to 90 s, the deposition proceeded to form a more compact film
(Fig.1c).

Fig. 1: The AFM topography images of bare polished (a) and samples that were treated 60 s (b) and 90 s (¢) in the

conversion solution (pH=4 and solution temperature of 25 °C)
Nyquist plots indicate a single semicircle for all samples, which is indicative of one reaction
between electrolytes and coatings. The coatings immersed in solution with conversion time of 90 and

60 s show larger semicircles in comparison with 120 and 180 s, indicating that these coatings have

better anti-corrosion performance.

Conclusions

Experimental results showed that the immersion time strongly affects the microstructure and
anti-corrosion resistance of the conversion coatings. According to polarization tests, all samples
treated in the conversion solution had a better corrosion performance in comparison with bare CRS
sample. Many obvious cracks were generated on the coating surface when the conversion time

extended to 120 s and 180 s. With increasing the immersion time, the thickness of conversion layer

increased until 180 s and uniformity decreased after 120 s.
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Introduction:

The gas phase unimolecular decomposition of ethylacetate is important from theoretical and
experimental standpoints. The mechanisms of the thermal unimolecular degradation of many simple
sters are studied as a model for biofuel pyrolysis [1]. Theoretical studies have revealed that a cyclic
six-membered ring transition state is involved in the decomposition of estes. In this research, the
kinetic and mechanism of the thermal unimolecular reaction of ethylacetate is studied by employing
ab initio quantum chemical methods. The computed rate constants are compared with the available

experimental data.

Method:

The ab initio calculations are performed using Gaussian 09 program. The geometries of all the
stationary points, i.e., minimum energy structures and the saddle points, are fully optimized at MP2
level of theory with the 6-311+G(2d,2p) basis set. Harmonic vibrational frequencies and zero-point
energies of all species are calculated at the same level of theory. To improve the description of the
stationary points, single-point calculations are made at the CCSD(T)/6-311+G(2df,2p). Additional
calculations are performed at the BB1K, M06-2X and the composite CBS-QB3 methods. A modified
strong collision/RRKM model is employed to calculate the thermal rate coefficients for the formation

of major products as a function of temperature and pressure.

Results and Discussions:
Three important possible reaction channels are supposed for unimolecular reaction of ethylacetate.
CH;COOC,;Hs — CH3COOH + C;H4 R1
— 2 CH3;COH R2
2180



15™ Iranian Physical Chemistry Conference

=
’f'% University of Tehran, Tehran, September 3-6, 2012
— CH;CH,0OH + CH,CO R3

The calculated barrier heights for the reaction channels R1, R2 and R3 at the CCSD(T)/6-
311+G(2df,2p) level of theory are 211.3, 307.0 and 318.4 kJ mol-1 respectively. The higher barrier
heights of the reaction channels R2 and R3 show that these reaction channels do have smaller rate
constant in comparison with the reaction channel R1. It is revealed by many experimental
measurements that the important pathway for gas-phase unimolecular decomposition of ethylacetate
is the reaction channel R1. The present calculation reveals that the computed Py, (the pressure at

which k,,; = k«/2) for k; at 500, 1000 and 1500 K are about 0.01, 3.0 and 70.0 Torr, respectively.

Conclusion:
The high-pressure limiting rate constants for the reaction channel R1 computed in the temperature

range of 500-2500 K are in good agreement with experimental data and can be fitted to a Arrhenius

expression as k; = 7.78x10"xexp ( 217.23 kJ mol'/RT) s™.
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Introduction:

Poly(vinyl chloride) is one of the most widely used polymers in the world, because it exhibits a
good price/performance balance that allows penetration into many applications such as pipes, cable
insulation, packaging foils, and medical products [1]. In outdoor applications all polymers degrade.
The degradation rate depends on the environment and on the type of polymer. The PVC-TiO;
composite represents a unique case of the photocatalytic degradation of solid wastes while most of

photocatalytic remediation systems have dealt with aquatic or air pollutants [2].

Materials and methods:

As the first step, TiO, nano particles were prepared with irradiation ultrasonic. The polymer
solution was prepared by dissolving of PVC and di- octyl phthalate in tetrahydrofuran (THF) under
stirring. Then TiO, powder and other additives were suspended in PVC stock solution and were
sonicated for 1 h to prepare a uniform suspension. The total loading of TiO; varied from 1.35 to
about 2.1 Wt. % in the solution. Prepared suspension was spread on a cast and dried. All the films

were irradiated under a 300W high pressure mercury lamp during different periods of time.

Result and discussion:

During irradiation, weight changes of samples used for rate constant calculations. The weight loss
of the PVC film or the extent of its degradation under artificial UV radiation is predictably a function
of the process variables — namely the loading of the photocatalyst and the intensity of the UV

radiation. Light energy excites the semiconductor catalyst to generate hole and electron pairs:

TiO; + Av S5 TiO, (A + &)
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Trapping of these holes and electrons lead to the formation of hydroxyl radical. OH" free or adsorbed

on the catalyst surface may attack neighbouring PVC chain to produce PVC’ radical. PVC’ may also

be produced by attack of UV or visible radiation onto PVC surface: PVC + Av L pve

The rate of degradation of the polymer can be expressed as a first order process in the mass of

undegraded polymer (W): —dW de t=d [PVC'] de t=kW
The rate constant being a function of the concentrations of the photocatalyst (TiO;) and the intensity

of the UV radiation (Iy), density ( p) and thickness (/) :

k= (I¢/pl) - (2ki[TiO,] + k)

Results show that rate of photocatalytic degradation is larger than that of photodecomposition of
PVCJ[3]. The SEM images reveal that the degradation of the PVC matrix started from the PVC-TiO,
interface and led to the formation of cavities around TiO, particle aggregates[2]. After irradiation, by
formation of cavities on nanocomposite surface, it was expected that hydrophobicity would increase.
But water absorption increased and hydrophobicity decreased, because TiO, nanoparticles witch

came out of polymer matrix due to degradation, have strong hydrophilic property.

Conclusion:

Photocatalytic activity of nanoparticles depends on intensity of radiation, concentration of oxygen
and moisture, therefore shelf life of nanocomposites depends on weather and season. Loss or
reduction of polymer’s hydrophobicity causes serious effects, such as reduction in electrical

insulation and pollution withstands performance, or influences the aging process.
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Introduction:

The textile industries such as textile, metal plating, packaging, and paper industry generally produce
a large amount of wastewater dye containing and that may cause serious environmental impact and
lead to mutagen containing aquatic biota or humans and cause carcinogenic. Methylene Blue (MB) is
selected as a model compound for evaluating the potential of tripoli to remove dye from wastewaters.
MB is a thiazine (cationic) dye, which is most commonly used for coloring paper, temporary hair
colorant, dyeing cottons, wools and so on. The objective of this study was to assess the suitability
and efficiency of active carbon prepared from the wood of khinjuk tree pretreated for the removal of
Methylene blue (MB) in batch method was studied. The influence of variable including pH, contact
time, initial dye concentration, adsorbent dosage, sieve size of adsorbent were studie. MB contents
and its removal percentage were determined using a UV-Vis spectrophotometer before and after
adsorption. The results showed that as the amount of the adsorbent increased, the percentage of dye
removal increased accordingly. The graphical correlation of various adsorption isotherm models like

Langmuir, Freundlich, Tempkin have been carried out for this adsorbent [1-3].

Materials and methods:

All chemicals including NaOH, HCI1 , KCIl, Methylene Blue (MB) and AC with the highest purity
available are purchased from Merck Stock MB solution was prepared by dissolving its accurately
weighted amount in double distilled water and the test solutions were prepared by diluting stock
solution. The removal percentage of MB was calculated using the following relationship: % MB
removal = ((Cy — C)/Cp) x 100

Where CO (mg.L-1) and Ct (mg.L-1) is the dye concentration at initial and after time t respectively.
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Apparatus:

During this study following pH optimization in all experiments, the Methylene Blue (MB)
concentration was determined at 664 nm against a reagent blank. The pH measurements were done
using pH/Ion meter model-686 (Metrohm) and absorption studies were carried out using Jusco UV-

Visible spectrophotometer model 160-shimadzo.

Result and discussion:

in this test , it was shown that the MB dye can be adsorbed on the surface of the active carbon
prepared from the wood of khinjuk tree by electrostatic adsorption.in this work dye elimination on
series of similar solution whit 50 ml volume in concentration of 10 mg.L" in the various pH from 1
to 8 was investigated and showed that in pH=3, there is maximum percent of dye elimination.
synthetic studies to determinate dye absorption effciency in optimum values namely solution with
concentration of 10 mg.L™" in pH=3 in the 10 time with 1.4 gr absorbent with elovich synthetic
models and inter particle diffusion was investigated and observed that dye absorption follows two-
order synthetic. investigation of adsorption isotherms carried out in afew different concentration in
50 min with optimal condition of another parameters, and showed that dye absorption follow by

langmuir isotherm.

Conclusion:

The results showed that as the amount of the adsorbent increased, the percentage of dye removal
increased accordingly. active carbon prepared from the wood of khinjuk tree is identified to be an
effective adsorbent for the removal of MB from aqueous solution. it was observed that bath sorption
using active carbon prepared from the wood of khinjuk tree was dependent on parameters such as
initial concentration of dye, time, pH, amount of adsorbent and type of dye. Analysis of experimental
data for the Langmuir, Freundlich and Temkin isotherms were determined and the equilibrium data
were best described by the Langmuir model. The kinetics process is can be successfully fitted to

pseudo-second-order kinetic model respectively.

Reference:
[1]G. Crini, Non-conventional low-cost adsorbents for dye removal: a review, Biores. Technol. 97
(2006) 1061-1085.
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Introduction:

Studies of phase equilibria of ternary systems are very importantin both theoretical and industrial.
Precise LLE data ofaqueous mixtures with organic solvents are needed in the evaluationof industrial
units for solvent extraction processes.

Phosphoric acid is one of the most widely used inorganic acids,which has many industrial
applications. Therefore,the efficient separation of phosphoric acid fromaqueous solutions,by solvent
extraction technique,is of considerable economicimportance in the chemical industry[1,4].

In this work, LLE results for the aqueous mixtures of phosphoric acid withdicholoromethane at T =
298 Kwas obtained for the ternarysystem with usingGMDH type-neural network in prediction of
LLE data for the ternary system.

GMDH method

GMDH(group method of data handling)model was applied in great variety of areas for data mining and
knowledge discovery,forecasting and systems modeling,optimization and pattern recognition.inductive
GMDH algorithms give possibility to find automatically interrelations in data,to select optimal structure
of model or network and to increase the accuracy of existing algorithms. This original self-organizing
approach is substantially different from deductive methods used commonly for modeling.it has inductive
nature —it finds the best solution by sorting —out-of possible variants.By sorting of different solutions
GMDH networks aims to minimize the influenceof the author on the results of modeling.Computer itself
finds the structure of the model and the laws which act in the system. Group method of data handling is a
set of several algorithms for differentproblems solution.

It consists of parametric, clusterization, anaoguescomplexing, rebinarization and probability
algorithms. This inductive approach is based on sorting-out of gradually complicated models and

selection of the best solution by minimum of external criterion characteristic [5].

Result and discussion:
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(Liquid + liquid) equilibrium data for ternary mixtures (water + phosphoric acid +
dichloromethane)were determined at T = 298.2 K. The experimentalLLE data were satisfactorily
fitted by the GMDH model. The averageRMSD value between the observed and calculated mass

percent obtained.

Conclusion:

Tie-line data for the ternary system containing of(water+ phosphoric acid + dichloromethane) were
obtainedat T = (298.2) K. The GMDH modelwas used to correlate and analyze the experimental
LLEdata. Theaverage RMSD value between the observed and calculatedmass percent was good

agreement.
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Abstract

The Fe,S; and Fe,O; nanoparticles are produced by using controlled precipitation and aqueous
colloidal solutions methods, respectively. The prepared nanoparticles are characterized by UV-
Visible spectroscopy and transmission electron microscopy. The Fe,Os and Fe,S; nanoparticles are
used as photocatalyst in photodegradation of 4-nitrophenol as pollutant. The calcinations
temperature, pH of samples and photocatalyst dosage are optimize in order to increasing of
photodegradation rate. The highest photodegradation efficiency is obtained at presence of 1.0 g/L
nanoparticles at time 180 min under UV-Visible irradiation, pH of 10 and 10 mg/L of 4-nitrophenol.

Keywordes: Fe,0s, Fe,Ss, Nanoparticles, 4-Nitrophenol, Photodegradation

Introduction:

Nanoparticles of magnetic metals and oxides have attractedgreat interest in recent years because of
their unique physical and chemical properties. Due to their suitable surfacechemistry, ferric oxide
magneitc (Fe,Os) nanoparticles offer agreat of interest for biomedical applications, such as
drugdelivery, cell engineering, magnetic carriers for bioseparationand for enzyme and protein
immobilization, tissue repair, diagnostics, and as a contrast-enhancing medium [1].  Semiconductor
photocatalysis, as one of the advanced physicochemical processes, has beenextensively studied for
solving existing environmental problems such as wastewater treatment [2]. Phenol is a major
pollutant of surface water and ground water, and there are strict limits on the amounts which can be
discharged in the effluent. Owing to its stability to a level of safety inthe range of 0.1-1mg/L is not
easy [2].
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Experimental:
0.1-1.2 g/L of Fe,O3; and Fe,S; nanoparticles added on specific content from 10 mg/L of 4-
nitrophenol (4-NP) solutions on pH=3-12. Since irradiations of hours 1-4, nanoparticles separated

byinsulator and solutions absorbance dimensioned on max wavelength of 4-nitrophenol solutions.

Results and discussion:

The UV-Vis absorption spectra of Fe,S; and Fe,Os nanoparticles calcined at 300°C show absorbance
band in the wavelengths of 525 and 514 nm, respectively. The particles size distribution is obtained
at range 4-50 nm by using TEM.

The results showed on pH=3-10, photodegradation efficiency of Fe,Os; and Fe,S; nanoparticles
increased with increasing of solutions pH. Increasing concentration "OH on pH>10 and to react with
*OH due to product H,O, and HO®, with lesser activity ratio [3]. Hence, pH=10 is optimize pH. With
increasing of photocatalyst quantities until 1g/L, 4-NP photodegradation increased. 4-NP
photodegradation due to aggregation of photocatalyst particles on above quantities of 1g/L and

decreased specific surface area decreased [2]. Hence 1g/L is optimizing quantity.
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Introduction:

Acrylonitrile-butadiene-styrene terpolymer is a high performance thermoplastic containing two
amorphous phases; a rubbery phase provided by butadiene, and a strength-lending styrene-
acrylonitrile(SAN) copolymer two-component phase. It has two glass transitions. The low
temperature glass transition is due to the butadiene phase, and the high temperature one is due to the
SAN phase [1]. Glass transition is a physical property of an amorphous material that defines the
change from an iso-viscous glassy state to a rubbery state (and vice versa) at a temperature, which is
referred to as the glass transition temperature, Tg [2]. According to previous research, the influence
of scan rates and molecular weight (900 to 1.8)<106) on the glass transition temperature of low
polydispersity polystyrene has been studied by DSC at different heating rates [3]. The effect of water
observed on the extent of physical ageing is related to the plasticizing effect of water on Tg [4]. Our
aim was to investigate the effect of scan rate and humidity on the glass transition temperature of ABS

polymer via differential scanning calorimetry (DSC).

Materials and methods:

Acrylonitrile butadiene styrene (ABS) Granules —ABS powder (we solved ABS granules in THF
(tetra hydro furan) solvent then adding methanol as anti-solvent until formed a precipitate). Then Let
the powder dry during the two days. We measured the moisture for ABS whit weight loss. We
created different humidity on the ABS powder whit different concentrations of the H,SO4 during the

3 days. Then we measured the glass transition temperature for the ABS with different humidity.
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Apparatus:
Glass transition properties of the ABS were investigated by DSC (DSC823e; METTLER
TOLEDO, Switzerland). The DSC was calibrated by indium and tin.

Results and discussion:

Many transitions are kinetic events; they are a function of both time and temperature. For example
the glass transition temperature for ABS with 10°C/min rate is 103.07°C and with 80°C/min rate will
shift to 117.32°C. Therefore the Tg will shift to a higher temperature when heated at a higher rate

because it has less time at any specific temperature. This shift is the result of two different factors.
The first is that the sample has low thermal conductivity and, therefore, the temperature of the center
of the sample lags the temperature of the surface. The size of the temperature lag increases with heating
rate and causes the glass transition on heating to shift to a slightly higher temperature. The second factor
is that the glass transition is associated with a change in molecular mobility, and this mobility has a small
time-dependent or kinetic contribution. Moisture absorption in the ABS is 2.87%. Water absorption by
polymers causes of the reduced ability of these materials. The effect of water observed on the extent of
physical ageing is related to the plasticizing effect of water on Tg.. Increasing the humidity content shifts
Tg to a lower value, thus for samples stored at the same temperature and at a smaller [T-Tg], the

structural relaxation is facilitated in glasses with increasing moisture content [4].

Conclusion:

We investigated various humidity and different scan rates on the glass transition temperature of ABS.
Data shown Tg will shift to a higher temperature with increase of heating rates and results shown
decrease the Tg with increase the humidity. The glass transition is used in light-emitting diodes for

organic materials, nano-lithography, the pharmaceutical industry, food industry and in making rubber.
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Introduction:

Solid-state kinetic studies of oxovanadium complex calculate of kinetic parameters
(activation energy, frequency factor, reaction model) using differential scanning
calorimetry (DSC) technique, condition of non-isothermal and with model-fitting of direct
differential method. Experimentally, solid-state kinetics was studied either isothermally or
nonisothermally. These methods generally fall into one of two categories: model-fitting
and model-free. Solid-state kinetics can be studied with thermal analytical methods for
example by differential scanning calorimetry (DSC). [1].Solid-state kinetic studies have
appeared in the pharmaceutical literature over many years. Before the discovery of insulin
and its clinical trials for treating diabetes mellitus (DM), inorganic salts of vanadium have
long been known to act as orally viable mimics [2]. Since insulin is not orally active, great
effort has therefore been made to synthesize oxovanadium(IV) complexes of organic
ligands of high biological activity (hydro/lipophilicity) therefore we have synthesized a
new oxovanadium complex and during our research discovered this complex is a high-

energy material by thermal analysis technique (DSC).

Materials and methods:

Chemicals and solvents used for the preparation of Schiff base ligands and metal
complexes

are: 5-Boromosalicylaldehyde, 1,3-diamnopropane, Oxovanadium(IV) sulphate, methanol.
Oxovanadium(IV) sulphate (6mmol) was dissolved in hot absolute methanol (300 mL)
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and added to mixture Schiff base (6mmol), dissolved in methanol (20 mL) and therefore

oxovanadium(I'V) complex synthesized.

Apparatus:
Solid-state kinetic studies were investigated by DSC (DSC823e; METTLER TOLEDO,
Switzerland). The DSC was calibrated by indium and tin.

Result and discussion:
By DSC curves with 10 °C.min™" rate and using MATLAB software , a changes (the
progress of the reaction) and do/dT (rate of reaction) with increasing temperature was

calculated. Then we used model-fitting of direct differential method that it is according

da da
i ar_ _p4 _Ea dr 2(Ti
equation of ( In @ In 3 RT).The plot of In @ VETSUS ¢ (T is absolute temperature and

f(a) is reaction model) gives activation. energy (Ea )and frequency factor ( A) from the
slope and intercept, respectively [3] and Model that creat regression maximum was selected

as a model reaction.

Conclusion:

Thermal decomposition study of oxovanadium complex with using DSC technique
characterize that decomposition enthalpy of this complex is very large. Also kinetic
parameters obtain with model-fitting of direct differential method by differential scanning

calorimetry (DSC) technique.

Reference:

[1].Brown ME. 1988. Introduction to thermal analy-sis: techniques and applications. London:
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Introduction:

Semiconductor photocatalysts have been a potential field for treating various water pollutants [1].
Among thephotocatalysts,ZnO is a very attractive semiconductor photocatalyst. Major limitation to
achieve high photocatalytic efficiency is the quick recombination of photo-generated charge carries.
Doping is a powerful way to enhance the separation of charge carries in semiconductor
photocatalyst[2]. Microwave irradiation is becoming an increasingly popular method forprepration of
nanostructures [3]. In this work, we have prepared Sb-doped ZnO nanostructures in water by
microwave irradiation method and effects of some operational parameters on photocatalytic activity

of them were investigated.

Materials and methods:
The chemicals were obtained from Merck, and employed without further purification. Photocatalysis
experiments were performed in a cylindrical Pyrex reactor. A UV Osram lamp with 125 W was used

as light source.

Results and discussion:

Photocatalytic activity of Sb-doped ZnO nanostructures toward photodegradation of MB was
evaluated under UV irradiation. The results indicate that the nanostructures with 0.1 mole fraction of
Sb cations exhibit highest photocatalytic activity among the prepared samples. Influence of various
operational parameters on photodegradation of MB has been studied to achieve maximum
degradation efficiency. The results demonstrate that microwave irradiation time has not remarkable
effect on the photodegradation reaction. A series of experiments were carried out to find the optimum
catalyst amount by varying weight of the nanostructures between 0.025 and 0.2 g. The reaction rate

constant increases with weight of the photocatalyst and then decreases. Indeed, maximum value of
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the rate constant was achieved at 0.15 g of the photocatalyst. Also, the results demonstrate that the

reaction rate constant decreases with calcination temperture. Moreover, the rate constant of the
reaction suddenly increases with pH and then decreases. These results were described by electrostatic
interactions. In order to know reusability of the photocatalyst, the photodegradation experiments
were carried out on the photocatalyst in optimized conditions and the results were demonstrated in
Fig. 1. As can be seen, the degradation percent decreases to 83 % after four runs, indicating that the

photocatalyst has a better reusability.

Conclusion:

Photocatalytic activity of Sb-doped ZnO nanostructures for degradation of MB molecules under UV
irradiation is higher than that of pure ZnO. The nanostructures with 0.1 mole fraction of Sb cations
demonstrate better results. Moreover, calcination of the photocatalyst decreases degradation rate
constants. Influence of the catalystweigh,concentration of MB and pH of solution on the
photodegradation reaction was studied and the results were discusseed.
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Introduction:

Controlled preparation of nanomaterials is an important topic in nanoscience because it is the
prerequisite for applications of these materials [1]. Recently, semiconductor nanomaterials have been
extensively studied due to their vital applications in numerous technologies such as microelectronics,
electro-optics, nonlinear optics, light energy conversion, photocatalysis and biological fluorescence
labeling. Among semiconductors, ZnO and cation-doped ZnO known as an important ones which
have been studied extensively in the past few years due to their fundamental and technological
characteristics [2,3]. There are various methods for preparation of these nanomaterials. Generally,
these methodologies employ harmful chemicals, high temperatures, or longer reaction times. For this
reason, in this work, we have prepared Sb-doped ZnO nanostructures in water by a simple refluxing

method.

Materials and methods:

The chemicals were obtained from Merck, and employed without further purification. The X-ray
diffraction (XRD) patterns were recorded on Philips Xpert X-ray diffractometer. Surface
morphology of particles was studied via LEO 1430VP scanning electronic microscopy (SEM).
Diffuse reflectance spectra (DRS) recorded by a Scinco 4100 apparatus.

Results and discussion:
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The phase and purity of the prepared nanostructures (with 0, 0.03, 0.06, 0.10 and 0.20 mole fractions

of Sb) were determined by XRD, whose typical diffraction patterns are shown in Fig. 1. As can be
seen the diffraction peaks are in agreement with the JCPDS file of ZnO (JCPDS 36-1451), which can
be indexed as a wurtzite hexagonal crystalline phase and no characteristic peaks are observed for

other impurities. The sharp diffraction peaks manifest that the as-prepared nanostructures have high

crystallinity.

Morphologies of the nanostructures were
investigated by  scanning electron

microscopy (SEM). The nanostructures are

mainly nanoplates with different sizes and

although the particles are agglomerating

Intensity

however the boundaries between single

crystallites are clearly observable (Fig. 2).

Diffuse reflectance spectra (DRS) of the

nanostructures with different Sb contents ﬂ " ’ A
55 60 65 70

75 80

showed that there are not any significant %530 35 40 4550

changes in UV-Vis. region. 2 Theta (deg.)

Signal A= QBSD  Date :16 Dec 2011
Photo No. = 6831 Time :17:20:10

Conclusion:
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Sb-doped ZnO nanostructures were prepared using a simple, mild and template-free method in water

by 3 h refluxing at about 95 °C without using any organic compound. The nanostructures were

characterized by XRD, SEM, DRS and FT-IR techniques.
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Introduction:
Photodegradation of organic pollutants for water treatment has attracted wide attention due to its
effectiveness, easy operation and ideally producing nontoxic products [1]. ZnO is of interest as a
photocatalyst in the degradation of environmental pollutants [2]. To expand the usage of this
photocatalyst, many studies employed modifications onto ZnO nanoparticles in order to improve its
catalytic efficiency through enhancements of absorbance in the visible-light region [3]. In this work,
we have prepared Sb-doped ZnO nanostructures in water by microwave irradiations and effects of

some operational parameters on photocatalytic activity were investigated.

Materials and methods:
The chemicals were obtained from Merck, and employed without further purification. Photocatalysis
experiments were performed in a cylindrical Pyrex reactor. A tungsten lamp with 500 W was used as

visible light source.

Results and discussion:
Photocatalytic activity of Sb-doped ZnO nanostructures toward photodegradation of MB was
evaluated under visible light irradiation. The results indicate that the nanostructures with 0.1 mole
fraction of Sb cations exhibit highest photocatalytic activity among the prepared samples. Influence
of various operational parameters on photodegradation of MB has been studied to achieve maximum
degradation efficiency. The results demonstrate that microwave irradiation time has not remarkable
effect on the photodegradation reaction. A series of experiments were carried out to find the optimum

catalyst amount by varying weight of the nanostructures between 0.05 and 0.25 g. The reaction rate
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constant increases with weight of the photocatalyst and then decreases. Indeed, maximum value of
the rate constant was achieved at 0.2 g of the photocatalyst. The results demonstrate that the reaction
rate constant decreases with calcination temperature. Decreasing photocatalytic degradation of MB
with calcination temperature may be due to aggregation of the catalyst. Moreover, the rate constant
of the reaction suddenly increases with pH and then decrease. These results were described by
electrostatic interactions and solution of the nanostructures. In order to know reusability of the
photocatalyst, the photodegradation experiments were carried out on the photocatalyst in optimized

conditions and the results were demonstrated in Fig. 1. As can be seen, the degradation percent

decreases to 83 % after three runs, indicating that the photocatalyst has a better reusability.

Conclusion:

Photocatalytic activity of Sb-doped ZnO
nanostructures for degradation of MB
molecules under visible light irradiation
is higher than that of pure ZnO. The
nanostructures with 0.1 mole fraction of
Sb cations demonstrates better results.
Moreover, calcination of the
photocatalyst decreases degradation rate
constants. Influence of the catalyst weigh,
concentration of MB and pH of solution
on the photodegradation reaction was

studied and the results were discussed.
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In this work, Mn ferrite nanoparticles were synthesized by pulsed nanosecond laser ablation in
deionized water using Nd:YAG laser. The aim is to investigate the structure and magnetic
properties nanoparticles of MnFe204.

Manganese ferrites (MnFe204) belong to a group of soft ferrite materials characterized by high
magnetic permeability and low losses. (1)

In the present work, nanoparticles of Mn ferrite are prepared by pulsed laser ablation in
liquids(PLAL).Characterization of the samples were supported by transmission electron

microscope(TEM),Fourier transform infrareds(FTIR),and magnetic force microscopy(MFM).

TEM measurement :

TEM (Philips EM280) was carried out for the accurate determination of diameter, shape, and
microstructure of the Mn nanoparticles.

The TEM micrographs of the Mn nanoparticles fabricated by the Nd:YAG laser are shown in Fig.
1.The smallest nanosize were observed around 3nm.

Fig. 1 depict the size distribution of the nanoparticles fabricated by the Nd:YAG laser, obtained by

statistical analysis of the particles in TEM images.

Fig.1 TEM image,size distribution histograms with fitted Gussian curves of Mn ferrite of nanoparticles.

FTIR measurement:
2205
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FTIR spectra of the Mn nanoparticles were recorded in KBr medium in the wave number range 400-

4000cm-1 with a Bomem Canada FTIR(2-4).

1l2h-

e

Fig.2 FTIR spectra of the Mn nanoparticles.

Frequency Chemical bond
3989.69/3749.14/3443.2 cm-1 Hydrogen Oxygen
2927 cm-1 Hydrogen Carbon
1453 cm-1 Oxygen Carbon
556.735 cm-1 Manganese Oxide
520.036 cm-1 Iron Oxide

MFM measurement :
A quantitative MFM technique to determine the magnetic orientation in longitudinal media at the
microscopic level is described. The remained magnetization orientation ratio measured by this

MFM technique correlates well with the orientation ratio measured using a VSM.

iR SL‘Z‘ o
|

Fig.3 MFM image of the nanoparticles MnFe204
References:
[1]Abbas T, Khan Y, Ahmad M and Anwar S 1992 Solid State Commun.82 701
[2] A. Chowdhury, Mater. Sci. Technol.22, 1249, (20006).
[3] Russion Journal of Physical Chemistry A vol.83 no. 12. (2009).
[4] J thermal anal calorim 98:355-36, (2009).
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Introduction:
The presence of toxic heavy metal ions in the water and wastewater over the permissible limits pose

a significant threat to the environment and public health. In view of the toxicity, incremental
accumulation in the food chain and persistence in the ecosystem, wastewaters containing heavy
metals are required to be properly treated prior to discharge into receiving waters [1]. Several
treatment methods have been investigated for the removal of metal ions from water and wastewater.
These methods include chemical precipitation, membrane filtration, ion exchange, and adsorption.
Carbon nanotubes (CNTs), a new form of carbon, have come under intense multidisciplinary study
because of their unique physical and chemical properties, CNTs include single-wall (SWCNTs) and
multiwall (MWCNTs) depending on the number of layers comprising them [2]. The objectives of

this investigation were to adsorption kinetic, equilibrium isotherm and thermodynamic parameters.

Materials and methods:
MWCNTs, obtained from Research Institute of Petroleum Industry (RIPI) (Iran). The surfaces of

MWCNTs were modified by NaOCl to remove the amorphous carbon. In the modification of NaOCI,
the as-produced CNTs (3 g) were immersed in NaOCl (60%) and shaken in an ultrasonic bath for 30
min; they were then continuously stirred for 3 h at 358 K. The modified CNTs were washed
repeatedly using distilled water until the solution reached pH 7. Finally, the modified CNTs were
dried at 343 K for 12 h. The modified CNTs were used to remove of both copper and zinc ions in

aqueous solution competitively. All concentration detection was performed by atomic adsorption

system (Philips Spectra PU9100X).
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Result and discussion:

The functional groups on the surfaces of oxidized CNTs can be quantitatively measured by Boehm’s
method. In order to find the best kinetic model correlate the adsorption process, the kinetic models
are used with regression of the experimental data. The value of R” calculated from pseudo second
order kinetic is near 1. These results indicate that the competitive adsorption of Cu'? and Zn"? on the
modified MWCNTs follows pseudo second order kinetics. Regression of equilibrium data of the
process using both Langmuir and Freundlich models was used. The regression determination results
shown that Freundlich isotherm model has a better fitting than Langmuir model. This shows that
adsorption occurs on heterogonous surface. The Freundlich constants were determined from the
slope and intercept of a plot of log O versus log C. Thermodynamic parameters of the process such
as Gibbs free energy (AG®), enthalpy (AH®) and entropy (AS°) were calculated. AH® and AS° were
obtained from the slope and intercept of linear plots of InKc versus 1/T and The standard Gibbs free

energy AG® values (kJ/mol) were calculated from the equation.

Conclusion:

The adsorption kinetics data were modeled using the pseudo-first order and pseudo-second order and
elvich and bangham’s kinetics equations. It was shown that the pseudo-second order kinetics
described best the competitive adsorption kinetics for copper and zinc. The experimental results have
been analyzed by Langmuir and Freundlich adsorption isotherms and the results show that the
Freundlich isotherms can be fitted well to the equilibrium data. The thermodynamic parameters AG®,
AH® and AS° values of Cu™ and Zn" adsorption onto MWCNTSs show that the adsorption process is
a spontanecous, physical and endothermic. Thus, the results show that the MWCNTs can be

effectively applied for the removal of copper and zinc ions from wastewater.

Reference:

[1] A. Bhatnagar and et al; "Biosorption optimization of nickel removal from water using punica
Granatum peel waste"; Colloids and Surfaces B: Biointerfaces; 76, 544548, 2010.

[2] S. Ijima; "Helical microtubules of graphitic carbon"; Nature, vol. 354, 5658, 1991.
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Introduction:

Poly (ethylene glycol) makes a reversible complex inclusion compound with o— cyclodextrin.
Meanwhile, cyclodextrins (CDs) are a series of natural cyclic oligosaccharides composed of 6, 7, or
8 D(+)-glucose units which are connected through o-1,4-bondings namely a-, B-, or y-CD,
respectively. Various molecules can be fitted into the cavities of CDs to form supramolecular
inclusion complexes, which have been widely studied as models to explain mechanism of the
molecular identification. The current work aims to prepare and examine regularly shaped, hexagonal
complexes of a-CD using PEG in the presence of PVA. The sonic energy was found to have major
effect on the formation of discrete size microcrystals for complex inclusion compounds of PEG-a-
CD in PVA solution. Both the time and the sonic energy at room temperature (25°C) were effective
factors of this process. Right concentration of PVA could facilitate the formation of discrete
hexagonal microcrystals.

Formation of & — CD / PEG Complex without Sonic Energy:

The inclusion complexes of o — CD and PEG were prepared by adding an aqueous solution of PEG
(5.0 mL of 5.0 wt %) to the aqueous solution of a - CD (5.0 mL of 14.5 wt %) followed by mixing
for 1,2, 4 and 6 hours at 0, 25, 40 and 50°C[1, 2].

Production of PEG/ a-CD in PVA:

The new complex of o CD/ PEG in PVA was first developed from PEG and a-CD under sonic
energy (Table 1).Afterwards, the sonicated complex was dissolved in the aqueous solution of PVA

(5.0, 10, 15 and 20 wt %) at room temperature and stirred for one hour at 50°C. The solution was
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finally centrifuged and kept one day to form the new complex. At the end, the solid complex was

\wm

easily separated by dissclves in water to cast films.

Results and discussion:

The effect of sonication time on microstructure of the complex is depicted. This figure shows that
apart from sonication time (30 min) or temperature (25 OC), PVA concentration has also played a
critical role in formation of discrete and stable microcrystals of the a — CD / PEG complex in
PVA[3]. The absence of crystals at higher concentrations of PVA is PVA/ (a. — CD/ PEG) = 2/1 wt%
solution can imply that a dissolution of the complex has taken place. Microstructures of the stable
complex crystals indicate the effect of sonication at 30 min or longer times on PVA/ (o — CD/ PEG)
=1/4 wt %, where no excess PVA can be found in the solution. The broad XRD peak at 20 = 19.260°
and a narrower one at 20 =10.85° (of the film) imply that PVA solution may act like a phosphate
buffer to facilitate the formation of a stable hexagonal microcrystalline complex of about 10um
dimensions [3]. The sonication has provided enough energy to overcome the viscosity effect of PVA
solution in this reaction. However, the chemical potential may give enough energy to assist
dissolution of the crystalline complex at higher concentration of PVA. Furthermore, the effect of
sonication time on concentration ratio of PVA introduces different microstructures . A new complex
with different characteristic peaks is reported at similar PVA/complex ratios. After 30 min of
sonication, PVA ratio is far less than 1 or about 1.4, and different inclusion complexes can be

produced in this case.

Conclusion:

The crystalline structures of inclusion complexes of a-CD / PEG/ PVA were studied by SEM, XRD,
FTIR and HNMR. SEM images of crystals showed that sonication of the reaction in poly (vinyl
alcohol) solution having different ratios of PVA/complex was utilized to develop hydroxyl groups of
desired ionic strength and chain mobilities required for the formation of one new inclusion complex
between a-CD with PEG. It is possible to achieve a tricomponent inclusion compound (TIC) at
similar ratios. The size of its underlying microcrystals is approximately 10 pm with almost uniform

geometry
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Introduction:

Although the reactions of toluene diisocyanates with many organic materials are known; their bulk
reactions with organic sulfur polymers and formation of hexagonal microstructures of the copolymer
have not been studied. In this study, we have found that inclusion complex formations of this
copolymer with a, B, y-Cyclodextrins can transform the hexagonal crystalline copolymer structures
into novel microfibers; indicating that cyclodextrins cavity may not only forms a complex, but it
controls the diameter of the microfibers and formation of new microfibers from inclusion complex of
cyclodextrins with thiourethane.

Preparation of Thiourethane from TDI and Sulfide groups

Sulfide polymers (3 gr) was added to 30 cc TDI (which is liquid) and mixed for one hour at60°C

-1
.The FTIR of thiourethane from TDI and sulfide polymer is with peaks at 3416.07cm (CH,-S),

282137 em (~CH,-S), 1658.51cm (H=S), 1378 em  (—CH,—CH,-S), 1101.20em ( —S—)
(Fig 2) [4].

Inclusion Complex Formation of CDs (a, B, y- cd) with Thiourethane of TDI and Sulfide
groups

The inclusion complex of CDs and the crystalline thiourethanes was prepared by adding a
thiourethane solution (5.0 mL of 5.0 wt % in DMF) to a solution (5.0mL of 10 wt % in DMF) of a —
CD; and mixing was continued for 2 hours at 25°C. The same method was used for  and y-

cyclodextrin at 60°C. The inclusion complexes were then separated and investigated by XRD and

SEM.
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Results and discussion:

Scheme 1 shows our suggested route to the formation of microfibers rotaxane (CD+ thiourethane)
from the crystalline thiourethanes, assigning a new role to cyclodextrins, making a route for
transformation of an ordered polymer into microfibers of a specific diameter. The crystalline

structures of thiourethane with DMF and a -CD are shown. The result showed two kinds of
microfibers of discrete structures of columnar and cage arrangments from the reaction at 25 C.In

25° C, microfibers are mixture of strip like and rod like microfibers which strips are clearly wider

from rode like kind. When the complexing temperature was increased to 60" C, the microfibers

arrangement were lost from strip geometry to rod like structures and reappeared in smaller
geometries of disordered structures. The increase in temperature may CD active sites turn in to a
random orientation loosing the specific geometries needed for the fine microfibers arrangments. S-C
bond in sulfides exhibits a Trans geometric pereferences, the Trans geometry have been reported
[1,2].Figures compares the microfibers made by the Inclusion Complex of a, B and y- cyclodextrins
with thiourethane under the same conditions. In this process, the cavity size controls the size of the
fibers, making the Van der-Waals radius of —OH groups within the cavity a determing factor in

controlling the diameter of the fiber with a fixed ratio about 5.

errclodestrin

T~

strip
IODEE
—_ “+
! -
thaiourcthanc miicrofibers S
thicowrethane \ thicwurcethanc

errclodesctrin

Schemel. Formation of crystalline microfibers from CD and thiourethane

Conclusion:

The inclusion complex of TDI with sulfide polymer (thiourethane) with a, B, y-cyclodextrin makes
specific microfibers of strip or rod like geometries. In formation of strip microfibers, there is more
than one thiourethane chain in cyclodextrin cavity which crosses liked to each other. But in rod like
microfibers, there is more than one thiourethane chain in cyclodextrin cavity. The thiourethane in the
form of hexagonal crystalline structures change to microfibers with cyclodextrins in DMF. The
microfibers diameters are controlled by the cavity size of cyclodextrins. Higher temperature, the
complex is rods like, and with larger cavity size of cyclodextrins, larger microfibers of specific

structures are formed.
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Introduction:

Nanocrystalline semiconductor materials are the subject of intense research due to their
remarkable size, shape and surface dependent physical and chemical properties [1]. Photocatalysis,
an advanced oxidation technology employing semiconductors as photocatalysts, is a promising
method for treatment of contaminated ground, surface, and wastewater containing various organic
pollutants [2]. This method is generally based on generation of OH radicals which interact with
organic pollutants leading to degradation and, subsequently, mineralization [3]. Recombination of
electron and hole, produced in photocatalytic degradation of the pollutants, decreases the
photocatalytic activity. Doping of ZnS nanostructures with various cations can reduce the
recombination rate.

For this reason, we have prepared Sn-doped ZnS nanostructures in water with various dopant
contents by microwave irradiation. In addition, photocatalytic degradation of methylene blue (MB)

under UV irradiation was investigated.

Materials and methods :

Zinc acetate was dissolved in water, and solution of high purity tin (IV) chloride was added to the
solution. The solution was transferred into microwave oven and irradiated for 5, 10 and 15 min. After
completion of the reaction, white colored product was centrifuged and washed three times with water
to remove impurities. Finally the product was dried using a simple conventional oven at 60 °C. A UV
Osram lamp of 125 W with the major fraction of irradiation occurring at 365 nm was used. The

reaction kinetics was investigated by a spectrophotometer at 664 nm corresponding to Amax of MB.
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Results and discussion:

The XRD patterns for the prepared nanostructures demonstrate that the products have the same
crystal structure and the diffraction peaks are corresponding to (1 1 1), (2 2 0) and (3 1 1) planes of
cubic crystal system (Fig.1). Photodegradation of MB on the photocatalysts with dopant content
ranging from x = 0.00 to 0.15 were studied. The photocatalyst with 0.75 mole fraction of Sn have
highest activity. In addition, influence of various parameters such as calcination temperature, catalyst
weight, pH of solution and initial concentration of methylene blue (MB) on the photocatalytic
degradation of MB was studied to achieve maximum degradation efficiency and the results were
discussed. The reaction rate constant increases with catalyst weight up to 0.1 g and then decreases.

Moreover, the degradation rate constant decreases with calcinations temperature.
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Conclusion:

The nanostructures of Sn-doped ZnS were prepared in water without using any template under
microwave irradiation. The photocatalysts were characterized using XRD, SEM and UV-Vis DRS
techniques. The photocatalytic activity of the products was investigated by degradation of MB under

UV irradiation.
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Introduction:
In this investigation, reaction of methane with radical of thrifluoromethane has been studied. This
reaction is a hydrogen abstraction reaction and produce two kind of products. We study these two

channels and determine the kinetic isotope effect in these reactions.

CH4+CF3—TS,;—CH;CF3+H (R))
CH:D+CF;—TS,—CH;CF3+D (Ry)
CD4+CF3;—TS;—CD;CF3+D (Rs)
CH4+CF3—TS;—CH;+CF;H (Ry)
CH;D+CF;— TSs —»CH3+CF;D (Rs)
CD4+CF3— TSe—CD3+CF3D (R¢)

In 1967 Giles, R.D.; Quick, L.M. and Whittle, E. investigated reaction R4 by Gas chromatography

7.11 [+0.43 kJ/mole]/RT (c m’ molecule™

technique and reported it’s rate expression equal to 1.34+1.3x10" ¢
s1), at 417 - 625 K [1]. In 1964 Carmichael, H. and Johnston, H.S. used IR absorption technique and

reported rate constant of reaction R4 1.58x107" [cm®/molecule s] 606 046 KImoIeIRT o4 357 _ 534 K

12].

Materials and methods:

Gaussian03 program is used to calculated quantum chemical calculations. All species have been
optimized at the MP2 /6-311++G(d,p) level of theory. Transition states along the minimum energy
path have been obtained with scanning techniques and frequency test shows the accuracy of these

transition states. Each transition states have one imaginary frequency, which is reasonable. Rate
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constant of reactions R;-Rg are calculated according to generalized transition-state theory (TST). TST

explains the reaction rates of elementary chemical reactions. The general expression for transition

state theory is as follows:

k(T)=l"kB—T0' Q” exp(— VMEP(S))

h 0,0, kT
15" Iranian Physical Chemistry Conference

University of Tehran, Tehran, September 3-6, 2012

That Kgzand h are Boltzmann’s and Planck’s constants. o is the degeneracy of reaction and T is

the tunneling factor. The Q parameters are the sum of translational, vibrational, rotational and

electronic partition functions for spices.

Result and discussion:

Optimized structures of reactants, products and transition states are shown in scheme 1. Isotope
replacement doesn't have any effect on structure of molecules but has high effects on calculation zero
point energy. The Arrhenius plots for these reactions are shown in Figurel and 2. According to

Arrhenius plots, rate constants of reactions compare with each other.

H_ & H ¥ B
2 S a H = = -
SRS Ll e z -|_ Lg% )’«b/a?‘
109.47 "¢ -109.47 10947 \\gé . Mog.ar =0, o, P ; «_.\‘?10 o H\Eiw%c 1.54 ?n::{ﬁf,':
STan - y e o Ol Ry o
. S lsg:j\a T H"/l(zn_o\”f_| < INGE
Dihedral—147.91 H F H =
CFs CH, CHF; CH, CF4sCHs
H F s H
9
T 109.% 151 Fine
H”'”f"‘ o F\\\”‘\\W 8 " W:’””’//H
H F

TS, TS,

Schemel.Optimized structure at the MP2/6-311++G(d,p) level. Distance and angle are shown in angstrom and degree respectively.
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Figure 1. Arrhenius plot for reaction R4-Rq Solid line, open square Figure 2. Arrhenius plot for reaction R;-R; Solid line, open square open
triangle show R4, Re and Ry, respectively. With line and triangle with line show R, R; and R,, respectively.
Conclusion:

According to potential energy surface of these reactions, reaction R4 has lower

activation energy than R; so it accomplishments more than R
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Introduction:

Caffeine is a naturally occurring substance found in the leaves, seeds or fruits of coffee and tea
plants[1]. Caffeine stimulates the central nervous system, enhances immunity, strengthens the heart
and induces diaeresis. However, excessive caffeine intake can lead to adverse reactions, such as
over-stimulation of the central nervous system, increased blood pressure, and it can be a risk factor
for rheumatoid arthritis and premature birth[2]. Various methods have been attempted to remove
caffeine from the aqueous solutions including using activated carbon[3], molecular imprinted
polymers[4], and polymeric resins[5, 6]. Most of methods reported to remove caffeine are based on
adsorption. Magentic nanoparticles (MN) are interesting materials have attracted much attention
because of their unique magnetic properties and widespread application in different fields such as
mineral separation, magnetic storage devices, catalysis, and magnetic refrigeration system, heat
transfer application in drug delivery system, magnetic resonance imaging (MRI), cancer therapy, and
magnetic cell separation. The application of MN or MN composites in the field of adsorption of
materials from aqueous media is becoming an interesting area of research[7]. The main goal of this
study was to adsorb caffeine from the aqueous solutions by incorporating of MN and almond shell

carbon.

Materials and methods:

To prepare MN, 0.425 g of ammonium ferrous sulfate and 0.6275 g of ammonium ferric sulfate were
poured in a beaker and 8 mL of 15 M NH,4OH solution was added slowly at constant temperature of
40 °C under nitrogen atmosphere with the aid of ultrasonic stirring for 10min. The pH of the final

mixture was controlled in the range of 10—11. The reaction was allowed to be continued for 30 min,
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which resulted in the suspension changing from black to a brown color. After the completion of the

\wm

reaction, the suspension was allowed to cool at room temperature. Almond shell carbon was prepared
by ashing the crushed nutshell in an oven at 800 °C for an hour and finally it was milled.
Subsequently, an amount of 0.25 g of almond carbon was suspended in 100mL of MN solution and
mixed thoroughly to obtain a composite of MN and carbon. Caffeine solutions were treated with
various amounts of the composite and amount of caffeine removed were measured
spectrophotometrically. Factors affecting the adsorption such as pH, temperature, time, and
interferences from other molecules were studied and optimized. The method was applied to remove

caffeine from the real sample of caffeine containing beverages.

Apparatus:
Fourier transform infrared (FTIR) spectra were obtained using a spectroscope (Tensor 29, Brucker)

at resolution 1 cm '. Caffeine concentrations were measured by UV-Visible spectrophotomer

Lambda 25 (Perkin-Elmer, USA) equipped with UV Win Lab software.

Results and discussion:

Results showed that carbon prepared from almond shell was coupled with MN, hence its adsorption
capacity and efficiency was improved significantly. A simple spectrophotmetric method was used
and validated for caffeine analysis. Result showed that spectrophotometric method for the
determination of caffeine had a linear range of 0.5-60 mg/L. Precision of the method on the basis of
RSD% was lower than 3.6%. Error percent of the method was lower than 3.8% that shows good
accuracy for the method. LOD and LOQ of the method were 1.47 mg/L and 1.51 mg/L, respectively.
Result showed that if caffeine solution be protected from heat and light it has good stability.
Optimum condition to remove caffeine from aqueous solutions was obtained as follows: caffeine
concentration: 10 mg/L; adsorbent amount: 0.1 g; temperature: 25°C; time of adsorption to
equilibration: 5 minutes; pH of the solution: 6.6. In optimum conditions, more than 89% of caffeine
can be removed from the solution. Adsorption mechanism was evaluated by fitting the data on
various isotherm models including Langmuir, Freundlich, Dubinin-Radushkevich (D-R), and
Tempkin[8]. Results depicted that data are best fitted on Freundlich isotherm that means caffeine is
adsorbed in a multilayer manner. Kinetic of the adsorption was studied through the fitting data on
three kinetic models commonly used in adsorption including Elovich, pseudo first order and pseudo

second order kinetic models[8]. Pseudo second order adsorption kinetic was the best model of
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kinetic of adsorption of caffeine on MN-carbon. Adsorption capacity of MN-Carbon was calculated

to be 1.4 mg/g. Results showed that modified nanoparticles prepared have the proper efficiency to

remove caffeine from aqueous solutions.
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Introduction

The industrial wastewater usually contains a variety of organic compounds and toxic substances
which are harmful to fish and other aquatic. It is well known that textile industries, pulp mills and
dyestuff manufacturing discharge highly colored wastewaters which have provoked serious
environmental concerns all over the world [1]. Dyes can be classified as anionic (direct, acid, and
reactive dyes), cationic (basic dyes) and non-ionic (disperse dyes) [2]. Milling of rice crop produced
rice husk as agriculture waste material having no commercial significance. Approximately 80 million
tons of rice husk are obtained annually.

In the present work, it is aimed to investigate the adsorption equilibrium of titan yellow on rice husk,
at 10, 15, 25, 30, 35, 40 and 45 °C. This study was also undertaken to evaluate thermodynamic

parameters of the adsorption at different temperatures above.

Methods:

Rice husk was collected from local rice mills. The husks were thoroughly washed with water to
remove all dirt and were oven-dried at 80°C till constant weight. Then the material was grinded and
sieved through the sieves of 300um size. The dried husks were stored in a pre cleaned air tight
container and were used as such without any physical or chemical pretreatment.

A stock solution of titan Yellow (3478.6 mg L'l) was prepared and suitably diluted to the required
initial concentrations. Adsorption experiments were carried out of 200 rpm agitation speed
(mechanical shaker) at room temperature (25 + 1°C) under batch mode 11 as per the experimental
conditions. All absorbance measurements O.D at 408 nm (Ay.x) using a double beam UV/VIS
spectrophotometer (Cary 100) and the standard curve is drawn optical density against concentration

and the straight line is obtained. From this line, the concentrations of dye solution before and after
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adsorption were calculated. In all five different sets of adsorption experiments were carried out by

varying the following experimental parameters with other parameters kept constant.

Results and discussion:

The thermodynamic parameters such as standard Gibbs free energy change (AG®), standard enthalpy

change (AH®) and standard entropy change (AS’)were calculated from the temperature data

obtained from the biosorption of titan Yellow onto rice husk biosorbent. According to the Van’t Hoff

equation:
AG® = AH® — TAS® (1)
log K - AG AH AS )

T2303RT | 2303RT | 2.303R
The values of different thermodynamic parameters are collected in Table 1. The negative value of
AG® reflected the spontaneity and feasibility of biosorption of dye on the biosorbent.
Thermodynamic parameters showed that biosorption of titan Yellow were spontaneous at all
temperatures (1045 °C). The positive value of AH® indicated that the biosorption of titan Yellow
on the rice husk was endothermic in nature. The biosorption capacity increased with increase in
temperature. This might be due to increase in diffusion of titan Yellow dye into the pores of the

biosorbent surface and formation of new binding sites at higher temperature [1]. The positive value

of entropy (AS’) showed the increase in randomness at the solid/liquid interface during the

biosorption mechanism of titan Yellow dye. The results indicated that dye removal capacity
increased with an increase in temperature. This might be due to an increase in the motion of dye

molecules.

2224



o 15™ Iranian Physical Chemistry Conference

Rey=
’ University of Tehran, Tehran, September 3-6, 2012

N

Table 1: Thermodynamic parameters for the biosorption of titan Yellow onto rice husk

T (K) K AG °kJmol 'K ' AH °kJmol 'K ! AS°Jmol 'K !
283.0 1.92 -1.53 190.21
288.0 2.59 2.28 189.50
298.0 5.18 -4.07 52.29 189.16
303.0 7.58 -5.10 189.42
308.0 11.75 631 190.26
313.0 17.13 7.39 190.68
318.0 19.49 7.85 189.13
References:

[1] S. Chowdhury, R. Mishra, P. Saha, P. Kushwaha, Desalination 265 (2011) 159-168.
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The main objective of the present work was to study rheology and morphology of PA / LDPE blends
filled with different nanoclays (Closite30B and Closite15A). The effect of PE-g-MA compatibilizer
was also studied. All the compounds were prepared via melt intercalation method and the samples
were analyzed using XRD and SEM. The rheological properties of all the samples were also
measured using a stress controlled rheometer.

Using the rheological analysis it was concluded that both Closite30B and Clositel15A can intercalated
in PA and Closite30B was more affine to PA, while they showed no interaction with PE. Affinity of
Closite30B to PE was not affected using PE-g-MA, while in the presence of PE-g-MA intercalation
of PE chains into the Clositel5A inter layers was occurred. Using rheological and XRD analysis, it
was shown that both Closite30B and Closite]5A exhibited higher degree of dispersion in PA/PE
blend than that of pure PA. This was attributed to the detachment process of clay layers in PA phase
due to the stress transfer effect of PE particles.The presence of PE-g-MA compatibilizer showed two
different effects in PA/PE/Closite30B and PA/PE/Closite15A blend nanocomposites. In latter case
adding of compatibilizer decreased modulus of elasticity particularly at low frequency region, while
in former case it increased the viscoelastic properties. Using this results and the result of SEM and
XRD analysis, it was concluded that in the blend nanocomposite consist of Closite30B, presence of
PE-g-MA increases the interfacial interaction via formation of PA-g-PE copolymer which in turn
leads to more stress transfer of PE particles to clay tactoids undergo exfoliation. Although, in blend
nanocomposite consist of Closite15A, the presence of PE-g-MA also leads to formation of PA-g-PE
copolymers it also facilitate the migration of clay tactoids into the dispersed PE particles. Using of

both clays simultaneously led to an intermediate behavior of both single clays.
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Introduction:

The catalytic decomposition of Hydrogen peroxide by solid metals has gained conciderable
attention. The reaction has been treated by many authors from the point of view of the radical
mechanism[1-4]. On the basis of the electron theory ,the metal could be considered as a source
and as a sink of electrons. Although ,the high activity of solid metals towards the decomposition
of H,O; has been well-known for sometime, very little work has been reported on the catalytic
decomposition of that reaction using Over MnO; In this article we investigate the decomposition

of H,O, over MnQO; Suported on B-Al,Os.

Materials and methods:
The Al,O3 (90, active neutral, 70-230 mesh) and MnO, were purchased from Merck . Hydrogen
peroxide (35% in water) was purchased from Fluka and its concentration (11.4 M).

Place the solution in a 1 cm quartz call and measure the absorbance at 229 nm .

Result and discussion:

The decomposition of Hydrogen peroxide solution:

2H202(aq) — Oz(g) + 2H20(1)
At room temperature Hydrogen peroxide decomposes very slowly.The presence of a catalyst may

cause it to decompose quickly. The reaction is started by adding a catalyst to the Hydrogen
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peroxide. The catalyst is manganese(IV) oxide(MnO2) and manganese(IV) oxide supported over
@-alomina(MnO,-Al,03). Alumina is one of the most important ceramics for their potential
applications in, e.g., electronics, catalysis and optics. The catalyst MnO,-Al,Oswas prepared by
reaction of MnO, and Al,Osin methanol. Finally a gray colored solid was obtained.

The concentration of Hydrogen peroxide decreases as the reaction proceeds.

The concentration of Hydrogen peroxide can be noted every 15 minute and a graph of concentration
against time can be plotted. The gradient of the plot (the steepness of the slope) shows how fast the
reaction is going. The rate of the reaction can be followed by recording the concentration of
Hydrogen peroxide with decreases absorbance .This implies that the absorbance becomes linear
with the concentration (or number density of absorbers) according to :

=¢lc

Conclusion:

One of the catalyst used is Manganese(IV) oxide - MnO,(s) Using more catalyst will show an
increase in reaction rate. This is because more catalyst will have a greater surface area
for the reaction to take place. The reaction can be performed using (the same amount) of
manganese(I'V) oxide supported over @-alomina(MnO;-Al,O3) catalyst to compare how well each

catalyst works for the same reaction.

MnO2
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As you can see from the graph and rate constants, Manganese(IV) oxide supported over
@-alomina(MnO,-Al,O3) catalyst is the best catalyst. The gradient of the plot is greater (steeper)
than the Manganese(IV) oxide (MnQO,(s)), also it was found that the rate of decomposition of H,O,

obeyed a first order rate equation.
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Introduction:

For each polybasic molecule there may be several ways for protonation depending on which site
is protonated. Protonation of different sites for each polybasic molecule will release different
amounts of energy and therefore the term ‘“proton affinity” for protonation of a special site on a
polybasic molecule can be replaced by term ‘‘proton microaffinity”. Two other types of defined
gas-phase proton affinities for such molecules are “proton macroaffinity” and “proton
overallaffinity”[1]. The proton macroaffinity 1s a weighted mean of various proton microaffinities

involved in each step of protonation of a polybasic molecule and corresponds to its protonation

macroconstant in solution. For calculation of proton macroaffinities, P4, , of polybasic

molecules with any type of symmetry, Eq. (1) is used.
mPAmenixSni «
2 ; . & (1) Where R, =Y R . xS, .,

i
1 m 1

Z ZRMXSM ’

j=1 i=l

The proton overall affinity, P4,,, is also defined as the negative of the electronic energy difference

P4, =2

between L and it’s fully protonated form together. According to Hess’s law the summation of the
calculated proton macroaftinities for one polybasic must be the same as or very close to its pa,, .
Pd, =3 P, ()

So fal;:l the proton microaffinity analysis for Hematoxylin (Fig. 1), a polybasic molecule, in the

gas phase has not investigated.
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Computational details:
The geometries of all microspecies in the gas phase were fully optimized at standard 6-31++G**

basis set by BP86 level of theory using the Gaussian 03[2] set of programs.

Result and discussion:

Proton macroaffinity (4, ) obtained from proton microaffinities for each step of protonation for
Hematoxylin was calculated. The summation of the calculated proton macroaffinities ( r4,, ; see
Eq. (2)) is very close to its PA,, value.
As can be seen in Fig. 1, there is a good correlation between the calculated 1og;4n in the gas
phase and corresponding measured log K, in solution (calculated by experimental techniques in
our research group) for all four successive protonation steps of Hematoxylin.

log PA=26.572 log K, -63.05

on 10 R2=0.9966

OH

-log K,,

HO o

T T T T T T 1
245 2.5 2.55 2.6 2,65 2.7 2,75 2.8

-log PA
HO OH g -
Fig 1. The structure of Hematoxylin Fig 2. -log K, versus calculated - log PA4,, for all four
steps of complete protonation of Hematoxylin.
Conclusion:

The results of this work show that the reliable theoretical calculation of the gas-phase proton
macroaffinities and proton overallaffinities of Hematoxylin according to the complete proton

microaffinity analysis is potentially possible.
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Introduction:

Dyes are an important class of synthetic organic compounds used in the textile industry and are
therefore common industrial pollutants [1]. Methyl orange (MO) is a commonly used monoazo
dye in laboratory assays, textiles and other commercial products and has to be removed from
water due to its toxicity[2]. Various chemical and physical processes such as adsorption [3,4],
Solvent Extraction Using Reverse Micelles [5], and Photocatalytic degradation [6,7] were used
for the removal of Methyl Orange from water samples. In the present study the modified sawdust
by diethylenetriamine (DETA-Sawdust) composite as a novel adsorbent was prepared by a two-
step method. The structure and morphology of the synthesized adsorbent were characterized by
powder the fourier transform of infrared spectroscopy (FTIR) and scanning electron microscope
(SEM). The adsorption was considered as the pseudo-first-order and pseudo-second-order kinetic

models.

Preparation of absorbance:

Sawdust supplied by a local wood processing factory, was washed with distilled water to remove
impurity, and then dried overnight at 50 °C. Dried sawdust was sieved to retain the 0.5 mm
fractions for further chemical synthesis. HCl was added to 10 gr of sawdust then 60 mL of DETA
was added to that. After keeping it for 2 h, the product filtered, washed with distilled water, and
dried in oven at 50 °C for 24 h.
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General procedure:

In each adsorption experiment, 50 mL of dye solution of known concentration and pH=3.5 was
added to the modified adsorbent in a 250 mL erlenmeyer flask in room temperature (25+1 °C)
and it was stirred by a shaker at 100 rpm. After 50 min, the mixture was filtered and the
concentration of Methyl Orange in the solution was measured by the spectrophotometeric method

to be at 464.0 nm with Perkin-Elmer UV Visible Spectrophotometer (model: Lambda35).

Kinetic studies:

For evaluating the adsorption kinetics of MO, the pseudo-first-order and pseudo-second-order
kinetic models (for 100 and 200 mg L' of MO) were used to fit the experimental data. Model of
the pseudo-second-order kinetics better fitted the adsorption data according to the results

(table 1).
Table 1. Kinetic parameters for the removal of MO dye

Kinetic parameters 100 (mg L™ 200 (mg L™
Qe exp (ME g ) 28.90 43.00
Lagergren-first-order
K, (min") 6.12x107 5.69x107
qe (mgg ) 8.16 31.44
R’ 0.988 0.9616
Pseudo-second-order equation
K (gmg ' min") 2.27x107 2.35x10°
q. (mg g ™) 28.66 47.84
R’ 0.9992 0.9963

Real ample:

The researchers studied dye removal from real samples of the waters from Ahvaz city, Karoun
River, and the industrial wastewaters. Different amounts of MO were added to them and the
removal process explained above was studied on them. Dye removal, in all the samples, was

more than 92% which reveals the effectiveness of this method for all samples.
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Introduction:

Dyes are an important class of synthetic organic compounds used in the textile industry and are
therefore common industrial pollutants [1]. Methyl orange (MO) is a commonly used monoazo
dye in laboratory assays, textiles and other commercial products and has to be removed from
water due to its toxicity[2]. Various chemical and physical processes such as adsorption [3,4],
Solvent Extraction Using Reverse Micelles [5], and Photocatalytic degradation [6,7] were used
for the removal of Methyl Orange from water samples. In the present study the modified sawdust
by diethylenetriamine (DETA-Sawdust) composite as a novel adsorbent was prepared by a two-
step method. The structure and morphology of the synthesized adsorbent were characterized by
powder the fourier transform of infrared spectroscopy (FTIR) and scanning electron microscope
(SEM). The adsorption was considered as the pseudo-first-order and pseudo-second-order kinetic

models.

Preparation of absorbance:

Sawdust supplied by a local wood processing factory, was washed with distilled water to remove
impurity, and then dried overnight at 50 °C. Dried sawdust was sieved to retain the 0.5 mm
fractions for further chemical synthesis. HCl was added to 10 gr of sawdust then 60 mL of DETA
was added to that. After keeping it for 2 h, the product filtered, washed with distilled water, and
dried in oven at 50 °C for 24 h.
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General procedure:

In each adsorption experiment, 50 mL of dye solution of known concentration and pH=3.5 was
added to the modified adsorbent in a 250 mL erlenmeyer flask in room temperature (25+1 °C)
and it was stirred by a shaker at 100 rpm. After 50 min, the mixture was filtered and the
concentration of Methyl Orange in the solution was measured by the spectrophotometeric method

to be at 464.0 nm with Perkin-Elmer UV Visible Spectrophotometer (model: Lambda35).

Kinetic studies:

For evaluating the adsorption kinetics of MO, the pseudo-first-order and pseudo-second-order
kinetic models (for 100 and 200 mg L' of MO) were used to fit the experimental data. Model of
the pseudo-second-order kinetics better fitted the adsorption data according to the results

(table 1).

Table 1. Kinetic parameters for the removal of MO dye

Kinetic parameters 100 (mg L™ 200 (mg L™
Qe.exp (Mg g 1) 28.90 43.00
Lagergren-first-order

K, (min") 6.12x10 5.69x10
qe (mgg ™) 8.16 31.44
R’ 0.988 0.9616

Pseudo-second-order equation

K (gmg " min™") 2.27x107 2.35x107
qe(mgg™) 28.66 47.84
R’ 0.9992 0.9963

Real ample:

The researchers studied dye removal from real samples of the waters from Ahvaz city, Karoun
River, and the industrial wastewaters. Different amounts of MO were added to them and the
removal process explained above was studied on them. Dye removal, in all the samples, was

more than 92% which reveals the effectiveness of this method for all samples.

Reference:
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Introduction:

Most of the dyes are resistant to be decolorized by chemicals,heat, and light due to their complex
chemical structures. Therefore,the biodegradation of dyes is a typically slow and undesired
process. There are several methods available for color removal from waters and wastewaters such
as membrane separation, aerobic and anaerobic degradation using various microorganisms,
chemical oxidation, coagulation and flocculation, and reverse osmosis. This study investigates
the potential use of activated carbon prepared from the astragalus bisulcatus for the removal
Bromo phenol blue dye from simulated wastewater. The effects of different system variables,
adsorbent dosage, initial dye concentration, pH, sieve size of adsorbent and contact time were
investigated and optimal experimental conditions were ascertained. Bromo phenol blue contents
and its removal percentage were determined using a UV-Vis spectrophotometer before and after
adsorption. The results showed that as the amount of the adsorbent increased, the percentage of
dye removal increased accordingly. The adsorption data at equilibrium was evaluated and fitted
by different isotherm models like Langmuir, Freundlich and Tempkin to evaluate the ongoing

adsorption process [1-3].

Materials and methods:
All chemicals including NaOH, HCI , KCl, bromo phenol blue and AC with the highest purity

available are purchased from Merck.Stock bromo phenol blue solution was prepared by
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dissolving its accurately weighted amount in double distilled water and the test solutions were

o,

prepared by diluting stock solution. The removal percentage of bromo phenol blue was calculated
using the following relationship:
% removal = ((Cy — C,)/Cyp) x 100

Where Cy (mg.L™") and C; (mg.L™") is the dye concentration at initial and after time t respectively.

Apparatus:

During this study following pH optimization in all experiments, the bromo phenol blue
concentration was determined at 436 nm against a reagent blank. The pH measurements were
done using pH/Ion meter model-686 (Metrohm) and absorption studies were carried out using
Jusco UV-Visible spectrophotometer model 160-shimadzo. The removal percentage of MB was
calculated using the following relationship: % MB removal = ((CO — Ct)/C0O) x 100
Where CO (mg/L) and Ct (mg/L) is the dye concentration at initial and after time t respectively.

Result and discussion:

in this work dye elimination on series of similar solution whit 50 ml volume in concentration of
10 mg.L”" in the various pH from 1 to 9 was investigated and showed that in pH=1, there is
maximum percent of dye elimination. synthetic studies to determinate dye absorption effciency in
optimum values namely solution with concentration of 10 mg.1"" in pH=1 in the 10 time with 2 gr
absorbent with elovich synthetic models and inter particle diffusion was investigated and
observed that dye absorption follows two-order synthetic. investigation of adsorption isotherms
carried out in afew different concentration in 60 min with optimal condition of another

parameters, and showed that dye absorption follow by langmuir isotherm.

Conclusion:

The copper sulfide nanoparticles loaded on active carbon have been synthesized and
characterized with SEM, and then these new adsorbents have been applied for removal of SY. It
was observed that batch sorption using ZN(OH),-NP-AC were dependent on parameters such as

initial concentration of dye, time, pH, dose of adsorbent. Analysis of experimental data for the
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Langmuir, Freundlich and Temkin isotherms were determined and the equilibrium data were best

described by the Langmuir model. The kinetics process is can be successfully fitted to pseudo-

second-order kinetic model respectively.

Reference:
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[3] D. Kavitha, C. Namasivayam, Chem. Eng. J. 139 (2008) 453.
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Introduction:

solvent is one of the components of the reaction and determining factor of reaction rate. The
solubility rate of a solute in the solvent significantly depends to the nature and strength of the
attractive forces between solute-solute, solvent - solvent and solute — solvent. for measurement of
reaction rate, reactant or product concentration can be followed as a function of time [1]. Due to
extensive interactions of solvent — solute, solute- solute to define solvent polarity, experimental
scales such as solvachromic Dymurt - Richard (Et) and Kamlet - Taft parameters can be used.
Solvatochromic parameters Kamlet - Taft indicate dipole / polarizability, n*, hydrogen bonding
donor , a, hydrogen bonding acceptor, 3, [2]. Other solvatochromic parameter is the normalized
polarity ,Dymort — Richard, (E1"). Solvolysis is one of the reactions that solvent is directly
influence, The purpose of this research is comparison of the solvent effect on the rate of
solvolysis reaction, 2 - chloro 2 - methyl propane (t-BuCl) in different mole fractions of water

and methanol, water and ethanol and water, and 2 — propanol

Method:

2-chloro,2-methyl propane, sodium hydroxide, methanol, ethanol, and 2-propanol were
purchased from Merc and were used without further purification. Doubly-distilled water was used
in all solvent samples. The kinetic of solvolysis of t-BuCl in aqueous methanol, ethanol, and 2-

propanol solutions was studied by titration method at 298K.
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Because of the reaction product for each cases is HCI, variation of volume (v) of NaOH standard

o,

solution to naturalize HCl with time was recorded. In all cases the infinity volume, V., was

determined experimentally for each kinetic run. The reaction rate constant was obtained from eq

(1): In (1 —é) = —kt (1)

Result and discussion:

The rate constants of the reaction, k, demonstrate that the rate constants of reactions increase with
water content up to a maximum at X,=0.9 and then decrease to pure water. Solvatocromic
parameters have been used to model kinetic data. The values for n*, a, and Er" taken from
literature [3]. Analysis of obtained data indicated single-parameter correlation of log & versus m*,
o, and E1" not to good results in all aqueous solutions. Therefore, multi-regression analysis was
carried out. The only model that has good correlation is dual-parameter regression of log k£ versus
a and n* which are summarized in egs. 2, 3, and 4 for aqueous solution of methanol, ethanol, and

2-propanol, respectively.

logk = —5.305a + 3.6317 * — 0.929 (R=0.940, n=11) )
logk = —3.668a + 3.4307 * — 3.026 (R=0.948, n=11) 3)
logk = —2.395a + 4.6187 * — 5.907 (R=0.975, n=11) (4)

Where, n and R are number of data and regression error.

This correlation is also seen in all aqueous solutions of alcohols for all solvent compositions:
logk = —0.436a + 3.650m * — 6.436 (R=0.964, n=31) (5)
As we can see @ and  * have opposite effect on the reaction rate. If the intermediate of the
reaction is a carbocation, the activated complex of the reaction has higher polarity than reactant.
Hence the reaction rate increases with increasing  *. However the reaction rate decreases with «
and there is evidence of strong hydrogen-bonding interaction. Therefore, the reaction media is

stabilized via hydrogen bonding interaction and the reaction rate decreases.

Conclusion:
Results of this investigation demonstrate that solvolysis reaction of t-BuCl is first-order

substitution nucleophilic reaction (Sy1) mechanism. The relationship of reaction rate constants
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and solvatochromic parameters of media is multiparameter regression. It is clear that this

mechanism can be generalized to other reaction behaviors.
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Introduction:

Heavy metal are considered the most important pollutants.in marine , ground and industrial waste
waters they are highly toxic. Lead is one of the most dangerous heavy metals for humans and
living organisms.all the compounds containing lead are considered as cumulative poisons. Lead
poisoning in human couses severe damage to the kidney , nervous system , reproductive system ,
liver and brain. Therefore , the removal of exessPb ions from waste water is essential to protect
human and environmental health . sawdust is prodused in large quantities at sawmills as a solid
waste.interest in the use of sawdust as an adsorbent has been stimulated by the good reslts that

have been obtained.

Materials and methods:

All the used chemicals had an analytical grade and doubled distilled water was used throughout
the study.

The sawdust supplied by a local wood processing factory was washed with distilled water to
remove impurity, and then dried overnight. The dried sawdust was sieved to retain the 0.5 mm
fractions for further chemical synthesis. HCI concentrated (Merck) was added to 10 gr of
sawdust. After diethylentriamine(Merck) was added too. Then, the product was filtered, washed
with distilled water, and dried in oven at 50 °C for 24 h.

In each adsorption experiment, 100 mL oflead solution (50mg/L)and pH=4.0 was added to the

modified adsorbent in a 250 mL erlenmeyer flask in room temperature (25+1 °C) and it was

2246



15™ Iranian Physical Chemistry Conference

hg;m:.}_ i
’*- University of Tehran, Tehran, September 3-6, 2012 uéﬁ:

stirred by a shaker at 120 rpm. The mixture was filtered and the concentrationlead of in the

solutionwas measured by the flame atomic adsorption spectrometric method.

Result and discussion:

Sawdust was chemically modified by a two-step procedure consisting of acidification with HCI
and subsequent modification with diethylenetriamine. This chemical modification procedure was
studied to compare the fouriertransform of infrared spectroscopy (FTIR) and scanning electron
microscopy (SEM) before and after the modification. The modified sawdust used for the removal
of lead.Pseudo-first-order and pseudo-second-order are used to test the experimental data and
thus elucidate the adsorption kinetic process. The pseudo-second-order model fit the data very
well and provided better correlation coefficients than the pseudo-first-order model.q(mg.g™") was
50.0 and R’

Equal 1.00.

The researchers studied lead removal from real samples of the waters from Dezfool city,
KarounRiver,Dez River and the industrial wastewaters. Lead removal, in all the samples, was

more than 99% which reveals the effectiveness of this method for all samples.

Conclusion:

The present investigation evaluated the fact that the chemically modified sawdust with
diethylenetriamine can be used as an effective adsorbent for the removal of lead from different
water samples. The SEM photographs clearly showed that after chemical treatment, a lot of pores
were produced and the FTIR spectra showed that a chemical modification occurred. Pseudo-first
and pseudo-second-order kinetics models were tested with the experimental data, and pseudo-
second-order kinetics was the best. This study showed that the modified sawdust is useful as a

promising adsorbent for the remove of lead in wastewater treatment

Reference:
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Artificial enzymes are manufactured from synthetic materials by simulation of natural enzyme
functions. Heme group has the functional role in many hemoproteins like peroxidases. The
microenviroment of heme and also it’s ligands are very significant in catalytic activity of
hemoproteins. Because of Heme tendency to dimerization in aqueous solutions, It’s own catalytic
activity is decreased in aqueous media. In critical concentration of detergents like SDS, the strong
hydrophobic interactions between detergent and porphyrine group can overcome the porphyrine —
porphyrine forces and porphyrine can be solubilized. In hemoproteins proximal heterocyclic
nitrogen ligands like histidine can catalyze the oxidation of variety of substrates via reacting with
hydrogen peroxide. In biomimetic chemistry, simulation of histidine is done by imidazole
containing ligands. A surfactant — imidazole derivative — heme is known as nano artificial
enzyme. Herein two sulfonyl imidazole analogues (1-(benzensulfonyl)-1H-imidazole, 1-tosyl-
1H-imidazole) were compared in terms of activation of heme — SDS complex as a peroxidase
like nano artificial enzyme. The catalytic activity of the designed models was evaluated by the
oxidation reaction of guaiacol with H,O, at 470 nm (Ayax for the product of the catalytic reaction)
using a model Shimadzu-3100 spectrophotometer. Obtained kinetic parameters showed that
catalytic efficiency of Tosyl imidazole is about 2.2 times of Benzen imidazole’s catalytic
efficiency. It is known that heterolytic cleavage of O—O bond of H,O, is the key step of

peroxidase mechanism that leads to generation of compound I. Tosyl group provide a favored
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stereoelectronic environment for the active site of heme-peroxidase which promotes the

heterolytic cleavage of O-O bond in hydrogen peroxide.
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Introduction:

The Claus process is one of the most common processes to convert sulfur compounds into
elemental sulfur. Claus process is formed from a high temperature furnace and several bed
catalytic Claus process to enhance the production of elemental sulfur. In the sulfur recovery unit,
the furnace is one of the key stages [1]. Researches show that the input feed to the sulfur recovery
unit is not only containing H,S, but also other compounds (such as ammonia) are into this unit. In
the refinery operations, ammonia as a byproduct is entered into the furnace of Claus unit. Studies
show that the presence of ammonia product ammonium salts in the furnace downstream units that
these substances cause the catalyst deactivation and plugging of downstream equipment. Hence,
the presence of ammonia in the feed of Claus unit, should be destroyed in the furnace and
prevented from entering to the downstream units of furnace. Therefore in this study
thermokinetics evaluation of presence of ammonia in the furnace of Claus unit has been
investigated by CHEMKIN software to determine the optimum process conditions from

perspective of thermodynamics and kinetics to maximum removal of ammonia.

Operating conditions and assumptions:

To calculate the distribution of products in Thermodynamic models, minimization of the total
Gibbs free energy has been used. Also, in the kinetic modeling, the furnace can be assumed as a
plugged and isothermal reactor with a length of 10 m and diameter of 1 m. In this study
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Chernysheva [2] and Duynslaegher [3] kinetic models for the oxidation of ammonia and
hydrogen sulfide have been used. The sum of these two kinetic models defines the reaction that
have over 350 mechanisms. To evaluate the thermokinetics parameters, H,S, NHi;, H,O
containing feed in different proportions and in the temperatures range of 1000-1500 K have been
considered. All calculations have been carried out at atmospheric pressure. All calculations have
been done based on the amount of oxygen needed to convert one-third of the hydrogen sulfide to
sulfur dioxide. In addition, the effect of increasing oxygen on the conversion of compounds has

been studied.

Results and discussion:

Thermodynamic modeling results show that with increasing the ammonia concentration in the
feed inlet, the conversion of nitrogenous compounds increases and conversion of hydrogen
sulfide decreases. While kinetic modeling results show that increasing the ammonia
concentration in the feed inlet, reduces conversion of nitrogen compounds. Increasing
temperature will increase the conversion of hydrogen sulfide and nitrogenous compounds. In this
case, both models of thermodynamics and kinetics, are compatible (see fig. 1). Thermodynamic
and kinetic modeling results show that with increasing the air concentration (contain oxygen),

conversion of nitrogenous compounds and hydrogen sulfide increases (see fig. 1).

0.3 0.6 0.8
(a)HZS:H20:80:10 > (b) H,8:H,0:50:10
> S H,S:H,0:60:10 | H,S:H,0:70:10 >
50.2 ©0.4 S 0.5
© o
(3]
——10mol —+— 20 mol
0.1 ——30mol — 40 mal 0.2 0.2
1000 T(K) 1500 1000 T(K) 1500 1000 T(K) 1500

Fig. 1. Effect of NH3; Concentration on the: (a) conversion (b) equilibrium conversion of nitrogen compounds;(c) Effect of
O, Concentration (in air) on the conversion of nitrogen compounds (At the cte: H,S:NH3:H,0:70:20:10 mol)

Conclusion:
In this study thermokinetic modeling of the Claus process in the presence of the ammonia has

been studied. Results confirmed that for maximizing of the ammonia removal in the furnace, two
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major approaches can be utilized: enhancing the air concentration in the input feed and increasing

the operating temperature. These results are quite consistent with experimental data.
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Introduction:

Brachytherapy is a therapeutic choice in different cancer types e.g., cervical, prostate, breast, skin
cancer, etc to using B-emitting radioisotope source[1]. Radioisotope source must be dispersed within
a matrix or trapped inside ligands forming a complex structure to prevent its leakage into biological
milieu[2]. Holmium (Ho) as a commonly used brachytherapeutic candidate has a relatively short
half life and can be used as hydrated chloride or nitrate salts. Metal-ligand complexes but it needs
dry, extra pure starting materials [3]. Here, we report on water of hydration in hydrated Ho nitrate
and optimal heating program needed for its thermal drying. The effect of drying atmosphere on the

thermal decomposition of the material is also reported.

Materials and methods:
Thermal stability of Ho(NOs);, SH,O, HoNit, was studied by TGA in temperature range of 20-
600°C at 20°C/min. ATR-FTIR spectra were recorded in the range of 600-4000 cm™ for samples

treated isothermally.

Results and discussion:

Complete removal of water of hydration takes please at temperatures relatively close to the salt
decomposition temperature [3]. Fig. 1 shows TGA thermograms recorded for HoNit samples under
air or N, atmosphere while a 10 min hold time was applied at different temperatures for each

individual ru
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The hold temperatures (250, 260C) were chosen in a way that while avoiding decomposition of the

salt, allow complete removal of water of hydration. The weight loss observed at the end of 10 min

hold at 250 and 265C were recorded as about 24 and 25%, respectively(Table 1), which is higher

than that theoretically expected (20.4%) for losing the 5 water of hydration. This 4% difference can

be attributed to the surface-adsorbed water. To ensure the claim, the salt was vacuum-dried at 90°C

for 2 h (dried*) and TGA test was done(Fig.) .13 % weight loss at 250 °C, equals to losing 3 moles

of crystallization water from the salt. Hence, 2 moles of water of hydration is removed along with

the surface water during pre-conditioning, and HoNit decomposition does not occur until 350°C. No

significant change was observed between thermal stability of HoNit in N, and air atmospheres
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Figure 1: TGA thermograms of HoNit samples with
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Figure 3: ATR-FTIR results of HoNit samples treated at

different temperatures.

air atmosphere. 220 and 250°C.
Tablel: Isothermal TGA findings at different temperatures.
Temp. (°C) 200 (dried*) 220 (dried*) 250 (dried*) 250 265
Weight loss (%0) 11 11 13 24 25

ATR analysis was performed to ensure removing the water molecules from crystal structure of the

salt and completion of the drying process at 250°C (Fig. 3) on HoNit and the samples oven-dried at

75, 165, 217, and 250°C. The signal appeared at 1650 cm™ is related to the water hydroxyl groups.

Peak intensity is reduced with increasing of temperature and at ca. 250 ° is almost vanished.

Conclusion:

the results in this report show thermal drying of commecial HoNitis possibleat 250°C. TGA and

ATR-FTIR findings confirm this conclusion. Above this temperature, holmium nitrate begins to

decompose and below this temperature all water molecules are not removed.
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Introduction:

Dyes are substances that impart color material. Mankind has used dyes since the dawn of
civilization. Hence attempts are made in this study to develop an inexpensive adsorbent for
wastewater treatment using sea shell powder. The adsorption of Blue 56 by sea shell powder was
investigated by varying the parameters such as agitation time, concentration, adsorbent dosage,
pH and Temperature. The results showed that as the amount of the adsorbent increased, the
percentage of dye removal increased accordingly. Optimum pH=2. Adsorption kinetics was
determined by pseudo first order and pseudo second order models to the experimental data. The
results indicated that the pseudo second order model proving the best description of Blue 56 onto
sea shell powder the experimental adsorption equilibrium data was analyzed by Langmuir,
Freundlich adsorption models. Based on correlation coefficient (r*) values, equilibrium data

found fitted well to the Langmuir isotherm.

Materials and Methods:

Bivalve type sea shells that most commonly wash up on large sandy beaches were used in this
study. The sea shells were collected from the sea beaches of Purity, Orissa, India. The shells
were first thoroughly washed with double distilled water to remove sand, dirt and any unwanted

particles. The shells were then dried at 383+1 K for 24h in an oven drier.
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Result and discussion:

Effect of pH on adsorption of Blue 56 by sea shell powder (2g/25 ml).

100
2
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&: 25 = = 70mg/|
°\ OI T T T T T
80mg/I

pH

Adsorption kinetics parameters for the adsorption of blue 56 at temperature 25+0.°C on condition

optimum: SSP amount 2.0g/25ml, contact time 12 min and PH=2. Concentration (60 mg/L)

psudo-first-order kinetic model psudo-first-order kinetic model
A Wge ) gl R’ Qealm@g™)  IlgnmgTmin)  higmgTmin) "
22.35 0.0514 0.9685 41.28 0.0038 65.11 0.999

R*>0.999 shows that the model can be applied for the entire adsorption process and confirmed

that the sorption of Blue 56 onto sea shell powder the pseudo-order kinetic model.

Conclusions:

The results of present investigation show that sea shell powder has considerable potential for the
removal of Blue 56 from aqueous solution over a wide range of concentration. Equilibrium and
kinetic studies were conducted for the adsorption of blue 56 from aqueous solutions onto sea

shell powder.
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Introduction:

Dyes are organic materials with complex structures, toxic, carcinogenic, teratogenic,
nonbiodegredable properties and the most important pollutants of textile industrial wastewaters.
In general, several methods including biological and physic-chemical technologies have been
used for removing colored contaminants from wastewater.The adsorption of Blue 56 by barley
straw was investigated by varying the parameters such as agitation time, concentration, adsorbent
dosage, pH and Temperature. The results showed that as the amount of the adsorbent increased,
the percentage of dye removal increased accordingly. Optimum pH=2. Adsorption kinetics was
determined by pseudo first order and pseudo second order models to the experimental data. The
results indicated that the pseudo second order model proving the best description of Blue 56 onto
barley straw the experimental adsorption equilibrium data was analyzed by Langmuir,
Freundlich adsorption models. Based on correlation coefficient (r*) values, equilibrium data

found fitted well to the Langmuir isotherm..

Materials and Methods:
Barley straw used as an adsorbent for the removal of a Blue 56 dye from aqueous solution. To
Preparation the adsorbent, washing the adsorbent with tab water for tree time and then washed

with distilled water several times. Then let dry for 24 hours in the sun.
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Result and discussion:
Effect of pH on adsorption of Blue 56 by Barley straw (0.25g/25 ml).
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Adsorption kinetics: Adsorption kinetics parameters for the adsorption of blue 56 at temperature
25+0.°C on condition optimum: Barley straw amount 0.25g/25ml, contact time 13 min and

PH=2. Concentration (60 mg/L)

psudo-first-order kinetic model psudo-first-order kinetic model
Baigs ™) Ealman™) . qealmgg ™) FalemaTminT) pigmgimint) -
4.85 0.0511 0.96 5.291 0.1641 4.593 0.997

All findings presented in this study suggest that Blue 56 / BS system cannot be described by a

first-order reaction model.

Conclusions:

The results of present investigation show that pH solution play an important role on the retention
of Blue 56, the basic environment is the most suitable for the removal of Blue 56. The kinetics
data of the Blue 56 adsorption onto BS were well described by Pseudo-Second-Order model with

a good correlation.
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Introduction:

In spite of the considerable efforts that have been made toward making larger and regular pore
systems, ordered mesoporous materials still remained indefinable until the discovery of MCM-41
in 1992. Using the spaces available from the pores of MCM-41 can create huge sites and surface
area. This space may be partly from the template and partly due to the empty spaces which can
be formed by removing part of them. This arrangement of the channels of MCM-41 may provide

a suitable sorbent for organic compounds [1].

Materials and methods:
The surfactant-templated MCM-41 was synthesized by our common room temperature synthesis
method [2]. Template removal was done using ultrasound waves [3]. We examined the capability

of the prepared adsorbents for sorption of phenol.

Apparatus:

A Philips PW1840 diffractometer with CuKa radiation was used to record the powder XRD
patterns of the MCM-41 samples within a range of of 1-10°. XRD patterns were recorded using
an automatic divergence slit system. Specific surface area of the samples was estimated based on
the data provided by a Sibata Surface Area Apparatus 1100. The sample was degassed at 250°C

for 2 h prior to nitrogen physisorption measurement.
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Result and discussion:

The BET surface area of the as-synthesized MCM-41 was found to be 13 m* g which is very
low as compared to the sonicated MCM-41 which is 1195 m’g”. The XRD patterns for the
ultrasound-treated MCM-41 shows that they preserve their structural order upon irradiation.
Figure show the XRD patterns for the two as-synthesized and sonicated MCM-41. The crystallite
size obtained from XRD data using Scherrer equation is about 33 nm.

The sonicated sample was used for adsorption of phenol. Different pH was tried to find out the highest
amount of adsorption. A basic pH close to 9 was found to be suitable for adsorbing phenol. At this pH
the phenolate negative species are high enough and both hydrophobic and electrostatic interactions are
involved in phenol adsorption onto the sonicated sample. Extended studies were carried out to
determine the adsorption capacity and equilibrium constant for PhOH on the MCM-41 samples.
The distribution of solute between the liquid phase and the solid phase is a measure of the
distribution coefficient in the adsorption process and can be expressed by the Freundlich and
Langmuir equations. To determine the equilibrium isotherms, adsorbent dose were varied, while
the initial concentration of PhOH was kept constant. The value of Ky and Ky and also n were

calculated as shown in the Table. The calculated parameters show that Freundlich isotherm fits

our data.
MCM-41(AS) MCM-41(US)
n 1.1178 | n 1.404
) Freundlich Kr 0.7452 | Kg 2.064
: R” | 09299 | R | 0.9902
Qo 40 | Qo 200
L/\_ g Langmuir K. | 0.0130 | K. | 3.92x107
o 2 4+ s 5 1 R” | 02008 | R | 0.8771
20(Deree)
Conclusion:

The present study shows that the MCM-41 is an effective adsorbent for the removal of PhOH
from aqueous solution. It was found that MCM-41 shows significant adsorption for PhOH as

compared to MCM-41(US), this may be because of the hydrophobicity created by surfactant
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template in the MCM-41. It was found that pH play an important role in the removal of PhOH

from wastewater. It was observed that the adsorption of PhOH was highly dependent on pH of

the aqueous solution. This was also supported by Freundlich adsorption isotherm.
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Introduction:

The novel bi functional nanomaterials that exhibit magnetic-optical properties are good
candidates for ’bioassays” through harnessing of the optical properties as "markers” and
magnetic properties as “vehicles”.

Nano sized Fe;0, (as magnetite) , is an important member of spinel type ferrite ,and has been
widely used in tissue imaging ,drug delivery and information storage.

Zno is an important wide band gap 2-6 semiconductor, which has a wide and direct band gap
of 3.37 eV at room temperature with large exciton binding energy of 60 MeV and has great
potentiality for being used in preparing gas sensors, chemical absorbent, catalyst for
photocatalytic degradation, electrical and optical devices .

The result Nano composites not only have the magnetism of Fe;0, nanoparticles that make the
Nano composites easily controlled by an external magnetic field but also have the good

photocatalytic of zno nanoparticles.

Material and methods:
Fe;0,/Zn0 core/shell nanomaterial were synthesized in three steps involving preparation of core
Fe;0, nanoparticles by co-precipitation method and its surface modification by sodium citrate

then growth of ZnO shell layers on core Fe;0, nanoparticles by refluxing methods
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Result and discussion:

XRD: The X-ray powder diffraction pattern of the as-prepared Fe3;0, , ZnO and Fe;0,/Zn0 are
respectively ,shown in fig.la-c.
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Fig 1: XRD Spectrum Of (a) Fe;0, , (b) Zno, (c) Fe;0,/Zn0
FT-IR: Fig.2 shows the IR absorption spectrum of Fe;0,/Zn0.the characteristic absorption of Fe-O bond
is at 571.9Cm™! and the absorption of the Zn-O bond is at 429.9Cm™".
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Fig2: FT-IR spectrum of Fe;0y/Zn0 composite
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Abstract

Effect of pH and ionic strength on Phosphorus (P) removal from aqueous solutions was
investigated using TiO, modified. The adsorption capacities were calculated to evaluated
effectiveness of TiO, nanoparticles modified. Sorption capacity for TiO, modified by Chitosan
(44.41 mg g ') was greater than other modificatoins. The result of pH at zero point charge
(pHzpc) showed that the surface charge of the TiO, modified was negative. According to
obtained results, when ionic strength increased removal of P increased at a constant pH. Finally,

the highest percentage of removal P at all of the pHs was in ionic strength equal to 0.1.

Keyworde: Nanopaticles, removal, ionic strength, pHzpc, phosphorus.

Introduction:

Phosphorus is one of the greatest concerns because it can contribute significantly to
eutrophication in aquatic environment [1]. In recent years, in situ soil remediation by direct
injection of reactive metal nanoparticles into the contaminated source zone has attracted
increasing interest [2-3]. The pH and ionic strength values played important roles in the use of
nano-adsorbent as supports in the P adsorption process. In this study, effect of pH and ionic

strength on P removal from aqueous solutions using TiO, modified was investigated.

Materials and methods:

We prepared TiO, nanoparticles modified with Walnut skin, Wheat straw, Chitosan, Sodium
Carboxymethyle Cellulose (CMC), Malic acid and Humic acid. We measured the pHzpc of
paticles by Revera et al. [4]. The adsorption isotherms of the P with TiO, modified were
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determined at different initial P concentrations (0, 5, 10, 20, 40, 60, 100, 150, 200 and 250 mg L.~

". The Langmuir equation was used to describe the sorption isotherms P onto TiO, modified
using the nonlinear procedure with Sigmaplot statistical software package (version 10.0).We also
investigated the effect of ionic strength (0, 0.001, 0.01 and 0.1) and pH (2-8) on removal P by
TiO, modified that had the highest percentage of P removal.

Results and discussions:

Our study showed that P sorption capacity for TiO, modified by Chitosan (44.41 mg g ') was
greater than Wheat straw (38.10 mg g '), CMC (34.27 mg g '), Malic acid (31.34 mg g ),
Humic acid (29.97 mg g ') and Walnut skin (29.18 mg g ). Our study showed that after making
modify, amount of pHzpc increased in order to: TiO, modified by Chitosan (4.04) > Wheat
straw~ CMC ~ Humic acid (3.98) > Malic acid (2.99) > Walnut skin ~ TiO, (2.0). When the
solution pH is more basic than the pHzpc, negative ions and complexes will predominated at the
interface and the surface will be negatively charged [5]. Based on the pHzpc determination, it can
be deduced that the TiO, nanoparticles modified surface charge is negative, as the solution pH is
5.45. On the contrary, with a solution pH higher than the pHzpc, the surface is negatively charged
and there will be an electrostatic repulsion between P species and the surface of TiO, modified.
Sorption of P result onto TiO, nanoparticales modified was well described by the Langmuir
model. According to the Q (mg g') parameter, maximum sorption capacity are arranged in the
following sequence, Malic acid (165.3 mg g™) > CMC (156.1 mg g) > Humic acid (119.7 mg g
') > Chitosan (91.4 mg g) > Wheat straw (75.7 mg g') > Walnut skin (42.6 mg g). Figure 1
shows effect of ionic strength and pH on the removal of P by TiO, modified with Chitosan.
According to obtained results, when ionic strength increased removal of P increased at a constant
pH. Similar result was obtained by Wang et al [6]. In high ionic strength solution, the negative
charges on phosphate macromolecules were well screened and consequently the phosphate
molecules wounded up like random coils. In this more compact configuration, more phosphate

can be sorbed onto adsorbent surface.
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Figure 1. Effect of ionic strength and pH on the removal of P by TiO, modified with Chitosan
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Introduction:

In the recent years, single-walled carbon nanotubes (SWCNTSs) have attracted great interest
owing to their physical and chemical properties[1-3] .Because of their size, large surface area
and hollow geometry, SWCNTs are being considered as prime materials for gas adsorption [4-8],
biological, chemical, electromechanical sensors and nanoelectronic device [9,10]. Gas adsorption
on carbon nanotubes is an important issue for both the fundamental research and technical
applications of nanotubes. Sensitivity of CNTs to the carbon monoxide (CO) has been indicated
by quantum mechanics calculations.The determination of the structure of adsorbed CO on CNT
surfaces is important for understanding its bonding and reactivity in catalysis and other surface

phenomena.

Computational details:

In the present work, adsorption behaviors of the CO on SWCNTs were studied by using the
representative models of (4,0), (6,0), and (8,0) zigzag single walled CNTs in which the ends of
nanotubes are saturated by hydrogen atoms. The hydrogenated (4,0), (6,0), and (8,0) zigzag
single-walled CNTs have 48 (C40Hg) , 72 (CgoH12) , 80 (CesaHj6) atoms, respectively. In all cases,
the calculations are carried out with the B3LYP/6-31G** level of theory. The adsorption energy
of a CO on the CNT wall was calculated as follows:

Ead =(Ecnt + Eco) - Eent-co) -
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Results and discussion:

A CO can approach the nanotube walls from outside (out), which is the most common case, and
from the inside (in). For the adsorption of the CO (O-down and C-down) on the CNTs, we
considered two sites (i.e., the C1, and C2 sites above the carbon atoms). The calculations showed
that the obtained adsorption energies depend on orientations and locations of CO, and the
interaction becomes rapidly repulsive as the molecule approaches the CNT wall. The notation
O-down and C-down denotes a CO perpendicular to the surface via O and C, respectively. In all
pathways the potential is attractive, presenting a well of maximum ca. =130 kcal mol™, which is
characteristic of a chemisisorption process. The adsorption energy with the equilibrium distance

in each caseis summarized in Table 1.

Tablel. Adsorption energy (kcal/mol™) and equilibrium distance (A) (rd) of a CO molecule on zigzag (4,0) , (6,0) ,

and(8,0) CNTs
Model  Mode site
Cl1 c2
(4,0) O-down Adsorption energy -103.54 -103.72
rd 1.5 1.5
C-down Adsorption energy -36.27 -38.64
rd 1.5 1.5
(6,0) O-down Adsorption energy -108.88 -112.81
rd 1.5 1.5
C-down Adsorption energy -77.88 -75.39
rd 1.5 1.5
(8,0) O-down Adsorption energy -122.32 -129.09
rd 1.5 1.5
C-down Adsorption energy -87.66 -89.47
rd 1.5 1.5
Conclusions:

we theoretically studied the adsorptions of the CO on zigzag (4,0), (6,0), and (8,0) single walled
CNTs through DFT calculations. For the CNTs the calculated E,g for CO in O-down is more
than that in C-down. We showed that by increasing the nanotube diameter more efficient binding

could not be achieved.
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Introduction:

Semiconductor research has been promising in areas such as dye-sensitized solar cells and
photocatalytic remediation of harmful organics from air and water. Among the semiconductors
investigated, titanium dioxide (TiO;) has received attention. On the other hand, zinc oxide
(ZnO) has also been promising in the areas of solar cells, gas sensors and photocatalysis. The
simultaneous synthesis of a ZnO-Ti0O, composite usually results in the formation of one or more
of the three known compounds from the ZnO-TiO, system: Zn,TiO4 (zinc orthotitanate), with a
cubic spinel crystal structure; Zn,Ti3;0s, with a cubic defect spinel structure; and ZnTiOs (zinc
metatitanate), with a rhombohedral ilmenite structure. Zn,Ti;Og is the metastableform of
ZnTiO;. Pure ZnTiO; is not easily obtained, as it transforms to Zn,TiO4 and rutile. Zinc
orthotitanate (Zn,TiO4) is an inverse spinel [1, 2]. These materials can be used for the
photocatalytic compounds, but have a wide band gap (3.1 eV), restricting their photocatalytic
activity to ultraviolet (UV) light [3]. In this study, we prepared nanostructured ZnTiOs and
Zn,TiO4 via a modified sol-gel method which has been developed in our laboratory and

investigated the kinetics of photocatalytic degradation of methylene blue on their surfaces.
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Materials and methods:

Zn(NO3)2.6H,O, as the source of Zinc, tetrapropylorthotitanate, TPOT, as the source of
Titanium, ethylene glycol, EG, 1-propanol and nitric acid were purchased from the Merck
company. To prepare the sols of ZnTiO3; and Zn,TiO4,an appropriate amount of zinc nitrate was
dissolved in EG, and then the alcoholic solution of TPOT was gradually added to the solution.
The obtained gels were kept at 70°C for 5 hours and were calcinated at 550°C and 700 °C for 3
hours for ZnTiOs and Zn,TiOy4, respectively. The crystal structure and morphology of prepared
materials were studied by XRD and TEM analysis. Finally, the catalytic degradation of MB on
the surface of samples was measured in Birjand with a mean sea level of 1491 meters ,a
longitude of 59° 13" and a latitude of 32" 13", in darkness and again in the presence of sun light at
1:00 P.M. The converted amount of MB was determined by the [1yax absorption peak of MB in

visible region using UV-Vis spectroscopy.

Apparatus:

The crystal structure of the obtained materials was investigated by using Bruker, Advane D8
diffractometer with Cu-K[ radiation ([1=0.15404 nm). The morphology and particle size of the
nanocomposites was studied by Zeiss em10c, TEM. UV-Vis studies were carried out by
Shimadzu UV-2501PC, UV-Vis spectrometer. Calcination temperature was determined by a

Shimadzu TG-50, thermal gravimetric analyzer

Results and discussion:

The nanostructured ZnTiOs and Zn,TiO4 can be prepared via a low temperature route by a
modified sol-gel method verifying XRD pattern analysis. The kinetics studies of photocatalytic
and catalytic degradation of methylene blue is described by the first order rate law. Also, the rate
constant of photocatalytic degradation was 100 times that of catalytic degradation emphasizing
the formation of hole-electron pairs and a radical formation mechanism for degradation. Finally,
the photocatalytic degradation of MB on the surface of Zn,TiOy is carried out ten times faster
than ZnTiO;. Despite the fact that the same band gap values were used, the existence of a very

little amount of ZnO in Zn,TiO4 has accelerated the rate of this catalyst compared to ZnTiOs.
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Conclusion:
Our studies show that the modified sol-gel method could develop a simple low temperature route
for synthesis of nanostructured Meta- and ortho-zinc titanate. These materials work as proper

photocatalysts for methylene blue degradation.
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Introduction

one of the most important factors for the Absorption system design is predict the rate of
absorption that controlled by the kinetic system. Kinetics of absorption depends on the chemical
and physical properties of the adsorbent that impact on the absorption mechanismThe
equilibrium adsorption isotherm is of importance in the design of adsorption systems.In
general, the adsorption is other how adsorbates interact with adsorbents. Two commonly used
isotherms such as Langmuir and Freundlich were selected for equilibrium absorption of dye
Reactive Red 198 by particle shell sun flower seeds . The Langmuir adsorption isotherm is based
on the assumption that adsorption takes place at specific homogeneous sites within the
adsorbent and once a dye molecule occupies a site, no further adsorption takes place at that site.
The oretically, the sorbent has a finite capacity to adsorb the sorbate.

Predict the rate of absorption is one of the most important factors for the system design
controlled by the kinetic system.

The purpose of this work to find a suitable adsorption isotherm and degree of kinetic for the

absorption reactive red 198 by sun flower seed hull [1-3].

Materials and methods:
The raw material, sun flower seed hulls were repeatedly washed with distilled water to remove

dirt, dust and other impurities and The washed hulls were then sun dried for 48 h Variable
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mixing time and other parameterswere fixed toexamine the effect of contact time.Several kinetic

models can be used to express the mechanism of solute sorption onto a sorbent. In this study,

pseudo-first-order and pseudo-second-order kinetic models were tested.

Apparatus:

The kinetics studies were carried out using a mechanical stirrer and The samples were with
drawn at predetermined time intervals and centrifuged. for separates Particulate from the
liquid. The pH of sample solution was adjusted by addition of HCI or NaOH using a pH/Ion
meter model-686 (Metrohm) and absorption studies were carried out using Jusco UV-Visible

spectrophotometer model 160-shimadzo.

Result and discussion:

Contact time is one of the factor affecting the absorption process and Adsorption process
reached equilibrium after 24 minutes.in this study Absorption was rapid in the early stages and
gradually decreased with time after reaching equilibrium is almost constant.The kinetics process

is can be successfully fitted to pseudo-second-order kinetic model respectively.

Conclusion:
The adsorption isotherm was best defined by the Langmuir isotherm model The kinetic
experimental results were fitted with the pseudo-second-order model. The thermodynamic studies

showed that the process was endothermic and spontaneous in nature.
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Introduction

The alkane which substituted with one or more halogen atoms such as chlorine or fluorine named
as haloalkanes. The important type of haloalkanes is CFC compound. The CFCs are
chlorofluorocarbons which contain chlorine and fluorine and were used as refrigerants,
propellants for aerosols, for generating foamed plastics like expanded polystyrene or
polyurethane foam, and as solvents for dry cleaning and for general degreasing purposes in last
century. Unfortunately, in high atmosphere, the carbon chlorine bonds break to give chlorine free
radicals which destroy ozone and so CFCs are largely responsible for destroying the ozone layer.
Studying the chemistry of haloalkanes can be useful for understanding the chemistry of
atmosphere[1,2] and many researchers work to know the chemistry which taken place in
haloalkane [3,4,5]. In this research effect of the fluorine and amine groups on the kinetic of
formation of carbocation from haloalkane and E1 reaction which compete to each others were

studied by MP2 Methods.

Methods

The energy surface of the reaction of separation of the halide atoms from alkyle halide and
carbocation formation was studiedby MP2method, 6-311++G(d,p) basis set and GaussiaO3W
package. The difference between the used alkyl halides is the type of substitutions attached on

them. The energy surface for each reactions were calculated and then the transition state (TS)
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and activation energy of them were calculated. Analyzing of the results is the final step of the

research.

Results

In the starting point of the research, the energy surfaces of the separation of halogen atom from
molecules were calculated by the method and basis set mentioned previously. In Fig.2the energy
surfaces for the reaction of separation of chlorine atom from 1-chloro 2-methyl 3-propane amide
is shown. The transition state of reaction occurs when the chlorine atom separates from alkyl
halide and the cabocation is formed. After formation of carbocation, it may be rearranged. In
distance greater than 4.8 angstrom the formed carbocation will rearrange to make more stable (°2
type) carbocation. The carbocation formation and rearrangement of it in alkyl chloride include
fluorine atom is the same as alkyl chloride include NH2 group. In Figl the carbocation formation
from these two alkyl halide are compared. The transition state of reaction occurs when the
chlorine atom separates from alkyl halide and the cabocation is formed. After formation of
carbocation, it may be rearranged. In distance greater than 4.8 angstrom the formed carbocation

will rearrange to make more stable (°2 type)carbocation.

120
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©
£
= 80
L
& 60
::: == F substitution
_°g" 40 =@=—substitution2 NH
)
£ 20 ;

0

0 1 2 3 4 5
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Figl.The comparison of energy surfaces for the separation of chlorine atom from1-chloro 2-methyl 3-fluoro propane

amide and 1-chloro-2-methyl 3-fluoro propane
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In Figl it was shown that the kinetics and thermodynamics of reaction depends on the substituent
nature so the transition state and products are more stable for NH, in comparison to F
substitution. It is obvious that the transition state of reaction is in maximum of the graph of
energy versus reaction coordinates and has one negative vibrational frequency. In this step, the
structures of transition state for the studied reactions were firstly approximated from calculated
energy surface and then by method and basis sets mentioned previously were optimized.
Additionally the activation energies of the reactions were calculated. In tablel the list of

calculated activation energies is presented.

Tablel. The list of calculated activation energies for each reactant

Reaction Activation Energy of 1% Activation Energy of 2"
(kcal.mol™) (kcal.mol™)
1-chloro 2-methyl 3-propane amide 90.02 91.93
I-chloro 2-methyl 3-fluoro propane 89.40 60.60

As the tablel show the activation energy for separation of halogen from the alkyl halide
substituted with fluorine is greater than amine group. This fact can be explained by the relative
electronegativity of these substituents. The TS of reaction must have a negative vibrational
frequency so to ensuring the structure of TS, the IR spectrum of transition state was calculated
and then the negative vibrational mode was looked for. Existence of one negative vibrational
mode confirms the structure of TS. The negative mode in every calculated IR frequencies for

these transition state shows that these transition states are really exist.

Conclusion

The haloalkanes especially CFCsare very important in industrial process. In this research the
kinetics of carbocation formation from I-chloro 2-methyl 3-propane amide and 1-chloro 2-
methyl 3-fluoro propane were studied. As the result of this research, the kinetics of carbocation

formation reaction depends on the nature of substitution attached to halo alkane. For instance the
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activation energy for the reaction of halo alkane including the fluorine as substitution is greater

than the carbocation formation from the halo alkane substituted with NH2 group. This fact can

be explained by the electronegativity of substitutions.
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Introduction:

In recent years, the catalytic process of carbon dioxide reforming of methane into synthesis gas,
which converts two of the cheapest carbon-containing gases (CHs and CO;) into a useful
chemical product, has received considerable attention. This process produces synthesis gas with
a low hydrogen-to-carbon monoxide ratio (1:1). The kinetics and the mechanism depend on the

type of catalyst, the nature of support and the operating temperature range [1-2].

Materials and methods:

Nano ZrO, powder was purchased from East Nano Material Co. Inc. and used as a catalyst
support. Fe-V,0s supported nano ZrO, catalyst were prepared using coprecipitation method. The
procedure is as follows: 0.016 mole of vanadium pentoxide (Sigma Aldrich) was dissolved in 0.5
M sodium hydroxide (Kanto Chemical Co. Inc) solution. Then, 0.01 mole of hydrogen peroxide
(Merck) was added to this solvent to complete oxidation. It was acidified slowly with nitric acid
(BDH chemical) down to pH equal to 6 (at 25 °C ). Then, 10 grams of nano ZrO, was added to
the solution. It was stirred for 10 hours using a magnetic stirrer. At the end 0.007 mole
Fe(NO3)3.9H,0 (Merck) was dissolved in 20 ml distilled water and it was added drop wise to the
above Solution. The solution was stirred for 10 hours and filtered. It was washed with distilled
water to remove the ionic co-products, and then it was air dried to formation of Fe-V,0s/ ZrO,

catalyst and subsequently calcined at 923 k for 4 h in air.
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Apparatus:

A magnetic stirrer (Griffin & George) was used for stirring the solution. A pH meter (Kent
Industrial) was used for adjusting the pH of the solution. The prepared catalyst was calcined in
furnace (Griffin). The catalyst structure was studied using techniques XRD (Seifret ID 3003),
XRF (ARF) and TEM ( PHILIPS/ Model CM120 ).

Result and discussion:

The results of the XRD for the Fe-V,05s/ZrO; catalyst showed that V,0s at 26= 25.6, 26.5, 31.8,
52.6 and 61.3 was appeared. The Iron, has good distribution at the surface of the catalyst. The
results of the XRF showed that 60% Zr wt., with 4% V wt. and 3%Fe wt. there were at the

structure of the catalyst and the results of the TEM showed that the average crystals size were ~

50 nm. According to the Iyer etal’s Power-low kinetic model (r = k[PCOZ]n[PCH 4]m), the values
of the power-law rate coefficients of CO, and CH4 was calculated 0.43 and 0.17 respectively.
According to the results, the diagram of the reaction rate constant[Ln K] vs. reverse absolute
temperature [1/T] for Fe-V,0s/ZrO; and ZrO; catalyst, K, at Arrhenius equation is equal to 120.9
and 8.7 mol/g Cat. h. bar”® respectively, and energy of activation (E,) is equal to 44.23 and
44.71Kj/mol, respectively.(Figures land 2)

0 ——1000/1 ' '
X ¢ ——t— s 14 1.6
5 y =-5.322%+ 4.7953
] 10 R%2=10.9954

e-V,05/ZrO, catalyst Fig.2.the reaction rate constant logarithm vs.reverse absolute temperature for Fe-V,05/ZrO,

with ZrO; and Fe-V,0s/ZrO, catalysts is determined
as higher E, and smaller Ky, this is consistent with the

catalytic activity of the Fe-V,0s/ZrO, catalyst, it can
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Introduction:

This is known that addition of nanoparticles can increase thermal conductivity of the base
fluid [1]. Between various factors, the layering behavior of the fluid molecules on the
nanoparticles surface has a determinant role on increasing the nanofluid thermal conductivity.
Temperature, can affect the layering of fluid molecules around a nanoparticle as well as the
shape and size of nanoparticle, density, intermolecular and nanoparticle-fluid molecules
interactions [2].

Due to the solid-like ordering of the fluid around nanoparticle, the local density of the base
fluid close the particle surface is usually greater than the bulk fluid. The number of adsorbed
molecules on the nanoparticles surface can be showed by excess adsorption. Excess adsorption
around a spherical particle can be calculated by the following equation [3]:

I = [[p(r) — ppldr = 4x [[p(r) — pp]rdr (1)

where " is excess adsorption, p(r) is the local density and r is the nanoparticle-fluid molecule
distance. Due to the solid-like ordering, the thermal conductivity coefficient of the adsorbed
fluid is greater than the base fluid and fewer than the metallic nanoparticles. Therefore, with

increasing the excess adsorption, the thermal conductivity will enhance.

Density Functional Theory (DFT):
In density functional theory, the grand potential energy is related to the Helmholtz free energy
functional [3]:

Qlp()] = Flp(0)] + [ drp(0){Vex (r) — u} (2)
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where u is the chemical potential of the inhomogeneous system and Ve (r) is the external
potential. According to the variational principle, the equilibrium one body distribution

function of the fluid can be obtained by minimization of the grand potential [3],

p(A® = exp (ﬁu — pYelp@l _ ﬁvext(r)> (3)

ap(r)

In DFT Eq. (3) may be solved using a proper iterative method.

Results and Discussion :

The obtained DFT results in Fig. 1 show that the thermal conductivity enhancement in
nanofluids is linearly dependent on the excess adsorption. It can be seen that increasing the
adsorption of water molecules around Au and Al,O3 nanoparticles leads to linear increasing of
the thermal conductivity. An important point that must be noted is that the surface of
nanoparticles remains unchanged with increasing the temperature. Therefore, improvement of
the thermal conductivity cannot be because of the increasing of the nanoparticles surface.
These results clearly confirm that the thermal conductivity enhancement is due to the
increasing in adsorption on the nanoparticles surface. In the other hand, the adsorption is

dependent on the temperature.

60°C 2 |

R =0.998 R = 0.981

. 38.4 nm AlO, nanoparticle
17 nm Au nanoparticle 8 0, nanop!

20 4

Enhancement (%)
~1
Enhancement (%)

1 30°c (@) (b)

1.00 102 1.04 1.06 1.08 110 M w 1 16

Adsorption (m mol) Adsorption (m mol)

Fig. 1 Linear dependency of the thermal conductivity enhancement to the adsorption at different temperatures for
two different water nanofluids, @) 0.026% solution of 17 nm Au nanoparticles in water [1] and b) 4% solution of
38.4 nm AL,O; nanoparticles in water [1].
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Conclusion:
The obtained results in this work show that the adsorption increases with increasing the
temperature. Linear correlation between thermal conductivity enhancement and adsorption is

obtained in various water nanofluids.
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Introduction:

NanocrystallineCdSe (E, (bulk) =1.7 eV) thin films have received considerable attention
because of their tunable band gap, which can vary their optical response from the infrared
region to the ultraviolet [1,2]. Among various methods used for preparing thin films of CdSe,
the chemical deposition (CD) is an easy, convenience, fast and economically available method
[3]. In this work, we report the preparation of nanocrystallineCdSe thin films in a neutral
medium as a new chemical bath deposition route. The resulting films are characterized in

terms of composition, nanocrystalline structure, surface morphology and optical properties.

Experimental :

Glass slides were used as the substrate. Cadmium acetate, Cd(CH;COO),, 2-
(dimethylamino)ethanol (DMAE) and selenium powder of analytical reagent grade all from
Merck Chemical Co., were used as received. For deposition of CdSe thin films, 20 ml of 1 M
Cd(CH3COO0),, and 5 ml of 0.2 M DMAE solution were mixed in a beaker. Then 50 ml of
freshly prepared Na,SeSO; solution was added slowly with constant stirring and finally 58 ml
diluted deionized water was added to the beaker. The pH of the solution was adjusted to 7.0
by addition of HCI solution. About 50 ml of this solution was poured into a glass tank being
used as a reaction bath for the film deposition. Substrates were immersed vertically in the bath,
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and the glass tank was placed in a thermostat bath set at the desired temperature (50+0.5 °C).
The deposition was carried out in controlled time periods up to 6 h. The deposited films were

then washed with distilled water and dried in air at room temperature.

Results and discussion:

Figure 1 show the X-ray diffraction patterns of the CdSe films grown on glass substrate. The
thickness of the CdSe film was about 380 nm. The XRD patterns of the CdSe film exhibit
three distinguished peaks at the angles of 25.6°, 42.7° and 50.8° corresponding to diffraction of
the (111), (220) and (311) planes of the cubic phase, respectively [2].

The average nanocrystallites size of the CdSe film deposited on glass substrate is estimated to
be about 4.5 nm. The SEM micrograph of the CdSe thin film is shown Fig. 2 (Right). The film
show smooth and uniform surface with very low pinholes and well covered to the glass
substrate. Small nanosized grains were uniformly distributed over smooth homogenous
background. Fig. 2 (Left) shows the optical transmittance and reflectance spectra for CdSe
films prepared from a precursor solution at pH 7.0 and 50 °C as a function of depositions
times. In this work the band gap energy (E,) was determined to be in the range of 2.57-2.76 eV
for the CdSe films with deposition times varying from1-6 hours. These values are rather larger
than the literature value for the bulk CdSe (~ 1.7 eV). The result could be attributed to the

quantum size effects as expected from the nanocrystalline nature of the CdSe thin films.

Intensity (arb. un.)

10 20 30 40 50 60 70 80
28 (degree)

Fig. 1: X-ray diffraction patterns of the CdSe film deposited on glass substrate.
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Fig. 2: UV-Vis. transmission and reflection spectra of the CdSe films on glass substrate deposited at pH 7.0 and
50 °C as a function of the deposition times (Left) and SEM image of the CdSe thin film on glass substrate with
thickness of about 120 nm (Right).

Conclusions:

NanocrystallineCdSe thin films were chemically deposited at pH 7.0 and 50 °C, from aqueous
solution using cadmium acetate as Cd*" and sodium selenosolfate as Se’” ion sources. The
CdSe thin films grew with nanocrystalline cubic structure with optical absorption edge at
about 550 nm. A blue shift is observed in the spectra comparing to that of the bulk CdSe.
Morphology of the CdSe grains in the films and also the structure of CdSenanocrystalline
composing the grains were studied by scanning electron microscopy (SEM) and X-ray

diffraction (XRD).
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Introduction:

Cadmium sulfide thin films are widely used as a window material for thin films hetrojunction
solar sells such as the highly efficient CdTe and CulnSe; devices [1]. Among various chemical
methods for deposition of thin films, the chemical bath deposition has been proved to be the
most suitable method to produce CdS:Cuthin films for photovoltaic applications because of its
efficient, cost effective and large scale capability [2]. In this work, we study the optical
properties of nanocrystallineCdS:Cuthin films prepared by a chemical bath deposition route
[3-4]. These thin films have been studied as a buffer layer which is an important part of the
solar cell. The parameters studied include the optical constants, band gap, reflectance,

absorption coefficient, refractive index, extinction coefficient, and thickness.

Experimental:

Glass slides were used as the substrates.The deposition solution was prepared by mixing 5 mL
of a 1 M cadmium acetate solution, 20 mL deionised water, 16 mL of a 1 M ammonium
acetate solution and optimum of a 0.05 M copper nitrate solution (for 0.2 mL to 3 mL with
increase value 0.2 mL in various steps) in a glass beaker and the PH was about 5. In the next
step, 40 mL of a 0.3 M thioasetamide (TAA) solution was added and the pH was adjusted
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about 5 again. This solution was poured into a glass tank being used as a reaction vessel for
the film deposition. Glass substrates were immersed vertically in the reaction vessel, and the
glass tank was placed in a thermostat bath set at 50 and 75 °C for 4 hours and at 25 °C for 96

hours.

Results and Discussion:

The NanocrystallineCdS:Cu thin films were characterized by XRD, SEM and UV-Vis
spectra.Table 1 shows change in the parameters of the CdS:Cu thin films deposited from a
chemical bath at PH=5 and 75 °C. As seen from Table 1, with increasing the deposition time

thickness layers and nanocrystal radius increase but their band gap decrease.

Table 1. Changes in the Parameters of the CdS:Cu Thin films deposited from a chemical bath at PH=5 and 75°C.

Deposition =~ Thicknes Band gap = Nanocrysta
time (h) S (eV) |
(nm) radius
(nm)
1 30 3.90 4.34
2 65 3.85 8.21
3 85 3.80 13.74
4 130 3.72 20.89

The XRD pattern of CdS show three broad peaks at around 26.5°, 43.8°and 52.3° reveal a
cubic lattice structure of CdS. These peaks can be assigned to the planes (111), (220) and
(311), respectively, of the cubic zinc blend structure [4]. From the Debeye-Scherrer equation,
the average nanocrystallite size in the CdS:Cu film was estimated to be 9.14 nm.

Fig. 1 shows a SEM image of the CdS:Cu film prepared at 75 °C. As can be seen, the surface
of film is homogenous with grain size of about 150-300 nm. Fig. 2 shows the transmittance
and reflectance spectra of nanocrystallineCdS:Cu thin films deposited onto the glass
substrates. Optical transmission spectra of the thin films are observed to be slightly shifted

towards the longer wavelength with increasing deposition time. This suggests the decrease in
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the band gap energy (E,) with the increasing thickness.The absorption coefficients (o) of the

films have been calculated
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Fig. 1. SEM image of the CdS:Cu thin film  Fig. 2. Optical transmittanceand reflectancespectra of CdS:Cu thin
Preparedat 75°C for 4 h.Films with different Deposition times: (a) 1, (b) 2, (¢) 3 and (d) 4 h.

Using the following relation valid for the mean absorption edge [5]:

) D

¢ |1-R):?
Where t is the thickness of the film, T and R are the transmission and reflectivity, respectively.
The absorption coefficient (a) is related to the incident photon energy as follows:
ahv = k(hv - E,)" ()
Wherek is a constant, E, is the separation between the valence and conduction bands and m is
a value depending on the nature of the transition. The value of mis 1/2 for allowed direct
transition.The value of the energy gap were calculate from the transmittance spectra by
plotting (ahv)® versus hv (Fig. 3). a, 4 and v are absorption coefficient, Planck constant, and
frequency, respectively. As can be seen (ahv)” varies linearly with hv above the energy gap.
As shown in Fig. 2 and Table 1, the band gap energy slightly shifts to a lower wavelength with
decreasing deposition time. These values are somewhat larger than the typical value of the
bulk CdS (ca.2.42eV), probably due to the quantum size effect as expected from the
nanocrystalline nature of the CdS:Cu thin films [4].
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Fig. 3. Plot of (ahv)® versus hv for CdS:Cu thin films different deposition times: (a) 1, (b) 2, (¢) 3 and (d) 4 h.

Conclusions:

NanocrystallineCdS:Cu thin films of different thickness were deposited by a chemical
deposition technique. The film thickness was controlled by the deposition time. UV-Vis
transmission spectroscopy showed that the prepared films were highly transparent (>80%) in
the visible region. Optical study is performed to calculate the refractive index (n), extinction
coefficient (k), absorption coefficient (o), dielectric constant (¢) and optical band gap (Ej)
using transmission and reflection spectra in the wavelength range 250—-800 nm. The band gap
measured was found to be in the range of 3.72-3.90eV. The XRD pattern and SEM images
showed that the films consisted of small CdS:Cunanocrystallites, 4-21 nm in size, showing

quantum size effects.
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Introduction:

Due to its high chemical and thermal stability, large surface areas, low density, low toxicity
and good compatibilities with other materials, hollow silica spheres have wide varieties of
applications [1]. Thiol-functionalized nano hollow silica spheres exhibited a highly selectively
adsorptive capability for heavy metal ions. The present work is aimed at evaluating the kinetic
models for the adsorption of Cd*" onto thiol functionalized silica nano hollow sphere (thiol-

SNHS).

Methods:

1. Materials: Thiol-SNHS with the specific surface area of 834 (m” g') were synthesized in
our laboratory and reported in our previous work [1], (Cd(NO3),.4H,0, > 99.5%, Merck) as a
cadmum source and was used without further purification. The Cd** concentrations were
determined by using an atomic absorption spectrometer (SpectrAA-220 Varian).
2.Experimental: This kinetic experiment were obtained by employing 40 mg L™ initial
concentration of Cd™ with adding 0.01 g of thiol-SNHS and allowed to contact at different
contact times. Then the samples were centrifuged at 11000 rpm for 2 min and filtrated. The
residual metal concentrations in the solutions were measured using an atomic adsorption

spectrometer. The sorption capacity ¢; (mg g) of thiol-SNHS was calculated using [2]:
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q, = Ex ¥V (1)

where Cj is the initial ion concentration (mg L) and C, is the remaining metal concentration
(mg L") at time t, ¥ is the volume of ion solutions (L), and W is the adsorbent amount (2).

The sorption dynamics presented by thiol-SNHS were tested with the Lagergren pseudo-first
order, the chemisorptions pseudo-second order and Elovich kinetic model [2]. In order to
confirm the fit model for the adsorption system, it is necessary to analyze the data using five
analysis. The seven error functions employed in this study are as follows: R?, RMSE and

ERRSQ [2].

Results and Discussion:
The experimental data were fitted to the kinetic models using Wolfram Mathematica

software and the graphical representations of these models is presented in Figure 1.

12

q
=
? 6 Lagergren fit
S
e == = = Pseudo-second order fit

3 -

= = Elovich fit
L] T i
0 60 120 180

t (min}

Figure 1. The nonlinear fitted curve with different kinetics models applied to Cd*" sorption by thiol-SNHS.

Among three different kinetic models, pseudo-second order kinetic model had very high value
of R for kinetic data. The values of RMSE and ERRSQ about pseudo-second order kinetic

model were smallest among the three kinetics model, respectively.

Conclusions:
The adsorption kinetic to removal Cd*" using thiol-SNHS was carried and the pseudo-second

order kinetic model was found to be applicable for the adsorption kinetic data. The pseudo-

2296



e 15™ Iranian Physical Chemistry Conference

* University of Tehran, Tehran, September 3-6, 2012

wr

second order kinetic equation was developed for the sorption process and there are 3
consecutive steps taking place in the sorption of an adsorbate by a porous adsorbent: (1)
migration of the metal ions from solution to the surface of the adsorbent; (2) migration of the
metal ions into the pores of the adsorbent; and (3) adsorption of the metal ions on the interior

surface of the adsorbent. The rate of the reaction is mainly controlled by the first two steps.
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Introduction:

Interest in pumpkin-shaped molecules being a cyclic oligomer of n units of glycoluril enlaced
by methylene groups, namly cucurbit[n]urils, has been increasing in the recent years. Since its
discovery, CB[7] as a large-cavity homologue has attracted a great deal of attention as hosts in
inclusion complexation, drug delivery and nanotechnology [1]. In this effort, we pay attention
to the capability of cucurbit [7]uril (CB[7]) nanocavitand for adsorbing 6-Mercaptopurine (6-

MP) as an antitumor agent [2] by means of DFT computations.

Method:
We have employed the generalized gradient approximation (GGA) with the Perdew—Burke—
Ernzerhof (PBE) functional [3] in density functional theory and the standard norm-conserving

Troullier—Martins pseudo-potentials [4]. The calculations are done using TZ2P as basis set.

Results and discussion:

In order to examine the adsorption behavior between 6-MP and CB[7], we model the
interaction of 6-MP with CB[7]. As displayed in Fig. 1 (a, b), two significant approaches,
named A and B respectively, were selected which facilitate hydrogen bonding interactions

between NH groups of MP and oxygen portals of CB[7].
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Fig. 1. Model for a MP molecule encapsulated in the CB[7] cavity (a) approach A and (b) approach B.

After fully structural optimization binding energies of approaches A and B are found to be -
0.57 and -0.76 eV, respectively, indicating the rather high tendency of MP molecule to be
adsorbed

within the related nanocapsule. Fig. 2 illustrates the geometry optimized of approaches A and

B for MP@CB[7] systems.

Fig. 2. The optimized geometries of MP@CBJ[7] complexes (a) approach A and (b) approach B.

The equilibrium distances between hydrogen atoms of NH groups belong to MP molecule and
the closet oxygen atoms of portals at the range from 1.944 to 2.505 A and -0.57 and -0.76 eV

as binding energies reveals that stabilization of the MP@CBJ[7] complex is governed by HBs.
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Conclusion:

The calculated results show that cucurbits as nanocapsules have the carrying capability of
biological species and vital drugs. From our findings, it could be concluded that hydrogen
bond formation between guest and host atoms play significant role in the stable formation of

inclusion complexes in bio area.
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Introduction:

The unique properties of nanocages such as fullerenes made them suitable in the bio-area and
very striking for a wide range of applications [1]. On the other hand, 6-Mercaptopurine (6-
MP) is a sulfur analogue of adenine which being generally employed as an antitumor agent
[2]. Therefore, numerous investigations have been devoted to study the adsorption behavior of
6-MP onto different surfaces [2, 3]. In this study, we have investigated the interaction between
MP molecule via its several active groups and Cgo fullerene by means of calculating the

binding energy, density of state and Mulliken charge analyses.

Method:

We have employed the generalized gradient approximation (GGA) with the Perdew—Burke—
Ernzerhof (PBE) functional [4] in density functional theory and the standard norm-conserving
Troullier—Martins pseudo-potentials [5]. The calculations are done using a split-valence

double-zeta plus polarization function (DZP) as basis set.

Results and discussion:

To investigate 6-Mercaptopurine adsorption capability of Cg fullerene, we consider several
possible adsorption sites on MP approaching on the exterior surface of Cgp nanocage. After
structural optimization, we found that the binding energy value by employing the BSSE
corrections for all configurations is negative in the range from - 0.22 eV (-21.05 kJ/mol) to
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0.31 eV (-30.06 kJ/mol) indicating physisorption of MP with the exterior surface of Ceo
nanocage. Fig. 1 (a) shows the most stable configuration with binding energy of -0.31 eV (-
30.06 kJ/mol) and the equilibrium C-H distance of 2.426 A. These suggest that the adsorption
characteristic is a strong physisorption. Mulliken charge analysis for MP/Cgy complex shows
that 0.13 e charge transferred from from MP to the Ce( fullerene. Furthermore, the density of
state (DOS) for MP/Cg was calculated, as depicted in Fig. 1 (b).

a) b)

40 - drug —— - pure C60

drug/C60 complex

DOS (States/eV)

Fig. 1. (a) The most stable configuration of MP/Cgand (b) comparison between the density of states for an

isolated MP molecule, an isolated Cgy and the combination of the two at equilibrium geometry (MP/Cygy).

Considering the results highlight that the MP and C are interacting rather weakly, and that no

significant hybridization between the respective orbitals of the two entities occurs.

Conclusion:
Our first-principles calculations predicted that the MP adsorptive capacity of Ce fullerene is at
the range of physisorption. Considering the electronic structures suggest that hybridization

between the respective orbitals of the two entities is weak.
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Introduction:

During surfactant production and textile manufacturing processes a large amount of
wastewater with toxicity can be introduced into aquatic systems [1]. In recent years an
alternative to conventional methods, is “advanced oxidation processes” (AOPs), based on the
generation of very reactive species such as hydroxyl radicals, that oxidizes a broad range of
organic pollutants quickly and non-selectively. AOPs include photocatalysis systems such as a
combination of a semiconductor (TiO,, ZnO, etc.) and UV light [2]. In our research, we
selected a nonionic surfactant as a model compound for organic pollutants and ZnO
nanoparticles as photocatalyst. The effects of various parameters, such as the concentration of
the photocatalyst, illumination time, electron acceptor, initial concentration and pH of the

reaction on photocatalytic degradation of NP10EO were studied.

Materials and methods:

Photodegradation studies were carried out with a 400 W Xe arc lamp house as the light source.
The experiment was performed by mixing 0.2 g/L. ZnO and 1 mM of K,S,0s, in 25 mL of the
Nonylphenol solution with an initial concentration range of 30-120 g/L. The pH was
chemically controlled at 6. The mixtures were mixed by stirring at 80 rpm for 2 h under UV
irradiation. The temperature was kept constant at (25+2) ‘C. Suspended solids were then

separated out and concentration of surfactant measured using (Jenway 6405 UV-VIS)
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spectrophotometer at Amax=223nm. The degree of photodegradation (X) as a function of time is
given by: X=(Cy—C)/Cy where C, is the initial concentration of surfactant, and C the

concentration of surfactant at time t.

Results and Discussion:

Acceleration in degradation rate of photocatalytic oxidation on ZnO occurs by photogenerated
holes. It is well known that oxidation rate increases when recombination process is suppressed.
The effect of peroxydisulfate as the electron acceptor was examined and is presented in Fig. 1.
The degradation of NP10EO was remarkably accelerated by addition of peroxydisulfate: 30
mg/L NP10EO and in the presence of 0.2 g/L, ZnO was completely degraded under irradiation
of 6 to 2 h in the absence and presence of 1 mM K,S,0Og respectively.

The relationship between the photodegradation efficiency of NP10EO and the illumination
time was investigated. The result resented that photodegradation efficiency of NP10EO
increases with an increase in the illumination time. The degradation of NPIOEO was more
enhanced in the range of pH 6-7 than the other pH values. The lower rate of degradation at
acidic and alkaline pH may be attributed to dissolution of ZnO. the photodegradation
efficiency increases with an increase in ZnO concentration up to 0.2g/L, and is then decreased

Fig. 2.

—+—0Mm 8 ImM ——3mM —¢—5mM | 0.
100 W} *,,,,*///’*\\\\w~\\\*
S 8 ot
z Suf
o 40 =
2w “oy
0¥ 0
0 30 60 90 120 0 005 of 015 02 0 03 0% 04
Time(min) Amount of catalyst(g/L)
Fig. 1. Effect of S,05> concentration on Fig.2.Effect of catalyst weight
the Degradation of NP10EO Conditions: [NP10EO], =30mg/L; [S,05”] =1mM;
Conditions: [NP10EO],: 30mg/L, ZnO: 0.2 g/L, pH=6; Irradiation Time: 120 min; V: 25mL.
pH=6,V: 25 ml.
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This can be explained in terms of availability of active sites on the catalyst surface and the
penetration of UV light into the suspension. The rate of photodegradation of the surfactant
decreased at higher concentrations. With increasing the amounts of NP10EO, more surfactant
molecules were adsorbed on the surface of the photocatalyst and the active sites of the
catalysts were also reduced. Analysis of kinetic showed that the amount of surfactant

photodegradation could be fitted into pseudo-second-order model.

Conclusion:

In this study the surfactant NP1OEO was appropriately mineralized by a photocatalytic
reaction in using nanoparticles of zinc oxide in the form of slurry. The results are summarized
as follows: The optimal degradation conditions of NP10EO were: the dosage of catalyst 0.2
g/L, pH 6-7, the amount of K,S,03 1mM. Under optimal degradation conditions of NP10EO,
the photodegradation of NP10EO was 90% when the solution was irradiated by the 400w high
pressure mercury—vapour lamp for 2h. Degradation of NP10EO was remarkably accelerated
by addition of proxydisulfate. The kinetics of photocatalytic degradation for surfactant

NPI10EO follows a pseudo-second order equation.
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Introduction:

Cobalt (IT) chloride was used as a precursor to prepare Co3;O4 nanotube in reverse micelles. In
recent years, there has been an increasing interest in developing materials with low
dimensional nanostructure. Co30O4 is an important functional material for a wide range of
technological applications such as heterogeneous catalysts, anode materials in Li-ion
rechargeable batteries, solid-state sensors, magnetism, and optical devices [1].

Here in, we describe a simple way to generate Co3O4 nanotubes. In our experiments, Co3O4
nanotubes are acquired, at nano and micro reverse micelles by using basic cobalt (III)

chloride precursor and purified soybean oil as organic phase.

Materials and methods:

CoCl,, NaOH, purified soybean oil, Tween 80 and distilled water were used in the
experiments. Nanotube were synthesized by the following steps: 0.30 g of CoCl, in water and
4% Tween 80 were added into 30 mL of purified soybean oil under mechanical stirrer with
2000 rpm until obtaining a nearly clear emulsion. This solution was referred to as solution A.
0.16 g of NaOH was dissolved into 3.5 mL of water was added into solution A. 0.16 g of
NaOH was dissolved into 3.5 mL of water was added into solution A under mechanical stirrer
with 2000 rpm for 4 h at 20-25°C and then the reaction mixture was filtrated. The precipitates
were washed and dried.
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Apparatus:

The powder X-ray diffraction was conducted on a Philips Analytical XPERT diffractometer
using a Cu Ka radiation (A = 1.54056 A) with a MINIPROP detector and operating at 40 kV
and 40 mA. X-ray diffraction patterns were recorded between 20 =5° and 79° with a step of
0.04° and a time of 0.8 s by step. The crystallographic data of the resulting Cr,O; powders
were collected by using the PC-APD, Diffraction software Surface morphologies of the

specimens were observed with a scanning electron microscope (SEM, PHILIP XL-30).

Result and discussion:
Fig. 1. shows the scanning electron microscopy (SEM) images of Co3;O4 nanotubes indicating
the homogeneous size and high purity of the product.

Fig. 1: SEM image of the Co304 nanotube.

Conclusion:

In our case, Co,03 formation in this process may proceed through two steps. Firstly, Co(OH),
is formed in aqueous solution when CoCl, is dissolved in H,O, and a fraction of Co(OH); is
oxidated to Co(OH); by the oxygen in the environment. Secondly, Co(OH), and Co(OH)s3

deposit with each other in the basic conditions and then Co3;04 nanostructures are obtained.
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Introduction:

The development of active corrosion protection systems for metallic substrates is an issue of
prime importance for many industrial applications. Different types of inorganic corrosion
inhibitors include chromates, phosphates, molybdates, and nitrites being used in different
media [1]. One of the main disadvantages of inorganic inhibitors is their toxicity; for example,
chromates are proven to cause several diseases, including cancer, and are recently forbidden
for common usage [2]. Different inhibitor encapsulation techniques have been investigated,
including polyelectrolyte, sol-gel nanoparticles, nanotubes, and other methods [2, 3]. In this
research work, a novel technique was used to investigate the protection of 2024 aluminum
alloy against corrosion with self-healing ability composed of paint films doped with
nanocontainers that release entrapped corrosion inhibitor by corrosion process. Silica
nanoparticles covered layer-by-layer with surfactant layers and layers of inhibitor,

salicylaldoxime (SAL) were randomly introduced into the paint films.

Methods:

To produce an inhibitor impregnated polyelectrolyte shell, the LbL deposition followed
procedure involving surfactant molecule and SAL ones. The deposition of the positive
cetyltrimethylammonium bromide (CTAB) was performed on the first stage. Deposition of the

second inhibitor layer was carried out in acidic media solution of SAL. The last deposition
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step (CTAB) were repeated once. In order to provide a comparative study of effect of the
loaded SiO, nanoparticles with corrosion inhibitor on the corrosion protection performance of
the paint coatings, two composite coatings were synthesized and doped with SAL loaded

nanocapsule and undoped epoxy painting.

Results and discussion:

The change of concentration of inhibitor released from nanocapsule into solution ascertained
using UV spectrophotometry at different temperatures is illustrated in Fig. 1. It was observed
that the capsules exhibit spontaneous release of the inhibitors. In addition, As the figure shows
by increasing solution temperature, SAL concentration increased for nanocapsule.

The main idea of introduction of nanocapsule into paint coatings is the reinforcement of
corrosion protection. Fig. 2. presents Polarization curves of the two aluminum samples: the
first one was coated by a paint film loaded with nanocapsules-entrapped SAL, and second one
was coated without nanocapsules. It is understood that the AA2024 sample coated with the
nanocapsule-doped paint film testifies the lower corrosion activity and consequently better

corrosion protection.

Fig.1l. Effect of temperature on the concentration of
released benzotriazole and time in 0.5 M NaCl solution
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Conclusion:
The obtained results indicate beneficial effect of loaded nanocapsules on paint coat’s barrier
properties which are evident from the low corrosion current and other electrochemical

parameters.
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Introduction:

Different types of inorganic corrosion inhibitors include chromates, phosphates, molybdates,
and nitrites being used in different media [1]. Halloysite is a naturally occurring cylindrical
clay mineral with an internal diameter in the nano meter range (50 £5 nm) and a length up to
several micrometers (1-15 um), yielding a high-aspect-ratio hollow tube structure [2].
Halloysite aluminosilicate nanotubes have been developed as an entrapment system for
loading, storage, and controlled release of anticorrosion agents and biocides [1-4].
Benzotriazole (BTA) corrosion inhibitor is encapsulated within Holloysite nanotubes by metal

ions and releasing it into the solution in a controlled way is investigated.

Methods:

In this research, The use of halloysite as containers are descibed for the loading, storage, and
sustained release of benzotriazole. Extended controlled release 0.06 g of halloysite was mixed
with 0.5 mL of 20 mg.mL™" BTA solution (three times). Loaded Holloysite by benzotriazole
was mixed with AI*", Na*, Mn*" and Mg*" ions ((Al(SO4)s, Nax(SO4), MnSO4 and MgSO,),
which diffused into the tube openings to form insoluble metal-benzotriazole complexes that
act as stoppers for the benzotriazole contained in the tubules. For this purpose, benzotriazole-
loaded halloysite samples were exposed for 1 min to the bulk aqueous solution containing
metals ions. In addition,the investigation effect of polyelectrolyte shells, Mg-nanocapsule

(Mg-NC) was incubated by 3 mL of 4mg.mL™" poly(ethyleneimine) polyelectrolyte (PEI) for
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15min. The processed (Mg+PEI-NC) nanocapsules were separated from solution by
centrifugation. The concentration of benzotriazole during release into the solutions was

detected using a Varian CARY 50 Conc UV-vis spectrophotometer.

Results and discussion:

The change of concentration of inhibitor released from different nanocapsules into solution
ascertained using UV spectrophotometry is illustrated in Fig. 1.

Fig. (1a), shows that release rate from nanocapsules follows the sequence: (Al-
NC) > (Na-NC) > (Mn-NC) > (Mg-NC). Fig. (1b), shows concentration of benzotriazole
released in solution by the time for (Mg-NC) and (Mg+PEI-NC) nanocontainers. The results
indicate that the quantity of corrosion inhibitor taking up and inhibitor releasing rate follows
the sequence of (Mg-NC) > (Mg+PEI-NC), which shows by adding polyelectrolyte layer rate
of releasing BTA decreased.

Conclusions:

The results indicate that the quantity of corrosion inhibitor taking up and inhibitor releasing
rate follows the sequence of (Mg-NC) > (Mg+PEI-NC), which shows by adding
polyelectrolyte layer rate of releasing BTA decreased.

— (A NC)

(Na-NC)
Mn- NC)

Concentration(ppm)

Concentration(ppm)

]
&
(Mg-NC) {Mg-NC)
4
2
—{(Mg+PELNC)
¢ L] 2 4 6 1 10 12 it 16 w20 2 24 26 b ] 30
Time(hrs) o 100 200 300 400 500 w0
a h

Fig.1.a Relation between the concentration of released benzotriazole and time in water containing for four
kinds of capsules. b Relation between the concentration of released benzotriazole and time in water

containing (Mg-NC) and (Mg+PEI-NC) capsules.
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Abstract:
Bimetallic particles have two features not observed in one-component systems: surface
segregation and compositional ordering. Molecular dynamics simulations have been

performed to study the melting of Cs-Na nanoparticles at different compositions.

Keywords: Bimetallic nanoparticle; Gupta potential function; Melting transition; Molecular

dynamics simulation; Thermodynamic properties;

Introduction:

Bimetallic nanoparticles are of wide interest since they lead to many interesting size-
dependent electrical, chemical, band optical properties. [1,2]. Theoretical approaches to
understanding the phase stability of solid nanoparticles are often based on the analysis of a
core—shell configuration. Furthermore a number of molecular dynamics simulations [3,4] have
predicted that a core—shell configuration would stabilize clusters in the 1-5 nm diameter
range. The present simulations consider two individual Cs-Na nanoparticles including 2664

atoms, whose Na concentrations are 25 and 75% (Cs3;Na and CsNaj3).

Methods:
We used Gupta potential function [5], which is based on the second moment approximation of
the tight bonding model, [6] to describe the interaction potential in liquid metals. Classical

molecular dynamic simulations on solid and liquid Cs nanoclusters were performed using the
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DL-POLY-2.17 program [7]. The initial structures are arranged in a bcc configuration with a
random distribution of Na atoms embedded in a Cs matrix. The MD simulations were carried
out in a canonical ensemble without periodic boundary conditions. A constant temperature
wit