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Switching Polarisation Diversity Communication System Application of :ai o g
Rectangular Dielectric Resonator Antennas

Z. Wu - > oo “;aLw.v HE-JS SE— X 43‘)‘

11™ International Iranian Conference on Electrical Engineering. ICEE - PO SN
s adlyl oo

2003 C a6
D oo

In this paper a new application of Rectangular Dielectric
Resonator Antennas (RDRA) is presented. The experimental and
simulation results of an RDRA show that the difference between the
co- and cross-polarization radiation levels is at least 15dB. Using a
single RDRA exciting by two probes at two modes TE";; and TE”,,,
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an antenna to receive two orthogonal polarization waves is made. A
communication system including a transmitter with two orthogonal
dipoles and correspondence switching polarization diversity receiver
at 2.36GHz was designed and implemented to demonstrate the
application of polarization diversity of an RDRA as the receiver
antenna.

Numerical Modeling and Experimental study of Microstrip-Slot Coupled : aitio 4lgie
Rectangular Dielectric Resonator Antenna

Z. Wu5 w&ma‘;ab HY-JS Se— 1 43‘)‘

2985 G slaem puensil gl oS

RV

A Microstrip-Slot Coupled rectangular Dielectric Resonator
Antenna (RDRA) operated at dominant TE’y; mode of operation is
investigated numerically and experimentally . The effect of slot size
on the radiation characteristics of the RDRA is studied. The antenna
structure is simulated using the High Frequency Structure Simulator
(HFSS) software package. A few experimental set-ups were examined
and the antenna parameters were measured. The simulated results are
slot can significantly affect the radiation prperties of the RDRA and
there are good agreements between numerical and experimental
results.
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Robust Control of dc/dc PWM Converters: A Comparison of H_ , b, 4i— plge
and Fuzzy Logic Based Approaches

Barakati.M ,Rafiei,S.M.R, Ghazi.R, Asgharian.R S a0 4l

2003 © ) G,

FRW S

In this paper small and large signal responses and robust
control of dc/dc PWM converters are investigated. The system under
study 1s a CUK converter as a nonlinear and variable structure plant
with very complex and chaotic behavior. Results obtained from
application of the H_and p, and fuzzy controllers have been

presented and discussed. They show successful application of the
H_and p controllers in providing an excellent robust stability and

performance against the changes in the input dc voltage of the
converter where the nominal averaged and linearized model of the
converter is used and only small signal study is the goal. The results
showed that the p controller can provide a response which is lower

conservative and more robust (in the sense of stability and/or
performance). It has been shown that the under study system can be
unstable and chaotic at large signal conditions where the above
mentioned robust but linear controllers are used. A robust fuzzy logic
based controller with a nonlinear and time varying feed forward
controller has been proposed and it has been shown that it can provide
an excellent response and robust performance against the changes in
the converter input voltage and/orload resistance while the startup

transient response of the converter is studied.
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A Comparison of Hoo, L, and Converters Robust Control of dc/dc tAlli o ylgie
PWM Fuzzy Logic Based Approaches

RYPOWOI | L VR X S XV Y
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In this paper small and large signal responses and robust
control of dc/dc PWM converters are Investigated. The system under
study 1s a CUK converter as a nonlinear and variable structure plant
with very complex and chaotic behavior. Results obtained from
application of the Hoo and p, and fuzzy controllers have been

presented and discussed. They show successful application of the H oo
and p Controllers in providing an excellent robust stability and

performance against the changes in the input dc voltage of the
converter where the nominal averaged and linearized model of the
converter is used and only small signal study is the goal . The results
showed that the p controller can provide a response which is lower

conservative and more robust (in the sense or stability and/or
performance). It has been shown that the under study system can be
unstable and chaotic at large signal conditions where the above
mentioned robust but linear controllers are used. A robust fuzzy logic
based controller with a nonlinear and time varying feed forward
controller has been proposed and it has been shown that it can provide
an excellent response and robust performance against the changes in
the converter input voltage and /or load resistance while the startup
transient response of the converter is studied.
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Oxidation Behaviour of Al-alloyed Ductile Cast Irons at Elevated :ati o lgne
Temperature

Qg Guges] - Lo pde sy, GLS e &l
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The oxidation resistance of ductile irons alloyed with aluminium in
the range from 0.08 to 6.16 wt.% has been investigated by heating at
550°C for periods up to 1270 hours. Examination by light and SEM
microscopy and EPMA indicated that two quite distinguishable layers
of oxide were established at the surface. It was found that, in alloys
containing aluminium, a very thin and adherent film of aluminium
oxide is produced after a short period of heating, which protect the
bulk of the alloy from further attack. It is believed that the oxidation
resistance can be improved by increasing the aluminium content: an
increase in aluminum content led to a decrease in the average
thickness of the iron-rich oxide layer. It was also found that the
addition improved decarburisation resistance; after long times at
550°C  a nodular iron with a 6.16%Al content was free of
decarburisation.

Investigation of Rectangular Dielectric Resonator Antennas For . ati___o olgee
Direction Finding Application

Z. Wu O deo G&GLMAJ HE-YS SE— ) 45‘)‘

12" International Conference on Antennas and Propagation (ICAP2003) . iten sls

oSSl 2 ailyl e
ol

Antenna arrays have been used in radar systems for many
years. With the advances in low power electronics, antenna arrays
have been suggested for applications in wireless communication
systems. An antenna array may be used in various configurations to
improve the performance of a system. It would be extremely useful if



YWAY JL» ULLM>9L 9 OLM WYL Yy aoldlw

an array can adaptively adjust its pattern in such a way that its main
lobe is diverted to the desired signal and its nulls toward the unwanted
interference, which would improve the quality of transmission and
reduce the effect of the multipath fading. This would require the
measurement of the direction of arrival (DOA).

On the other hand, there has been an increased interest in the research
and applications of dielectric resonator antennas (DRAs) in recent
years. DRAs have many advantages. A significant amount of research
activities have been reported in the literature [2-10]. In this paper,
DRAs with low mutual coupling between elements and low cross
polarisation are investigated for DOA determination application. The
experimental results of a DOA receiver with DRAs operating at
2.37GHz are presented.

Microstrip-slot coupled Rectangular Dielectric Resonator Antenna: cAlE o ylgie
Theoretical Modelling & Experiments

Z. Wu 9 (> dero “;GL.VJ YIS SE— Y 43‘)‘

12" International Conference on Antennas and Propagation (ICAP2003) . S lon s

ol ANl Jxeo
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A microstrip-slot coupled Rectangular Dielectric Resonator
Antenna (RDRA) operated at the fundamental mode is investigated
numerically and experimentally. The effect of slot size on the
radiation performance of the RDRA is studied. The antenna structure
i1s simulated using the High Frequency Structure Simulator (HFSS)
software package. The simulated results are presented and compared
with those obtained by experiments. It is shown that the size of the
slot can significantly affect the radiation properties of the RDRA and
there are good agreements between numerical and experimental
results.
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A SYSTEMATIC METHOD FOR THE DESIGN OF A FULL —SCALE  : atis lge
FUZZY PID CONTROKKER FOR SVC TO CONTROL POWER
STABILITY
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A systematic method was introduced to design a full-scale
fuzzy PID controller for power system stability control ,the proposed
controller uses the incremental from of a conventional PID controller
as its underlying structuer . to show the effectiveness of this method a
from of full — scale fuzzy PID controller is desgned . the rule —
generated function is used to generatc the rule base. The parameters of
a conventional PIDcontroller , which can be achieved by several well-
know methode in control theiry such as ziegler — nichole ,chen-cool
and the geneticalgorithm ,make it possble to simplify the design
process.

ASYSTEMATIC APPROACH TO PERFOMANCE WEIGHTS ECTION s dllio (ylge
IN DESIGN OF ROBUST H* PSS USING GENETIC ALGORITHMS

Sere (S5 2 oo 9
IEEE Transactions on Energy Conversion sy g oS

:O)LQ_A:.J

i@ly &b
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Selection of suitable performance weights is the main problem
in desing of a robust H*® power system stabilizer (pss). In this paper, a
systematic and automated approach based on Genetic Algorithms
(Gas) i1s proposed. It gives rise to selection of optimal performance
weights without any trial and error attempt. The resulting H* pss
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performs quite satisfactorily under a wide range of turbo-generator
operating conditions and is robust against unmodelled low- damped
torsional modes. It also provides sufficient robustness against
significant changes in transmission line configuration and parameters.

Torsional modes. Its satisfactory performance under a wide range of
system operating conditions is also demonstrated.

Even though considerable progress has been made in terms of
designing H optimal controllers, the selection of appropriate
performance weights is still dependent upon experience and art of
designer. The reson is that in most design cases the weights are
considered as “knobs” which the designer adjusts until he obtains a
system which per forms satisfactorily.

In this paper, the usual trial and error attempts for selection of
performance weights are discarded, and instead, a systematic and
automated approach, based on Gas is proposed.

Probe-fed Rectangular Dielectric Resonator Antennas: Theoretical s allio olghe
Modeling & Experiments
Z. WU - e dozmoe blis 1 oo g
International journal of Engineering sy s p
Vol 16, No.1 | P
2003 Lol gLt
T oo

A Rectangular Dielectric Resonator Antenna (RDRA) is
theoretically analysed using the Conventional Dielectric Waveguide
Model (CDWM), numerically simulated using the High Frequency
Structure Simulator (HFSS) based on the Finite Element Method
(FEM) software package and experimentally investigated with the
consideration of the fundamental mode TE;;;. Antenna parameters
under investigation include resonance frequency, radiation patterns,
directivity, Q-factor, impedance bandwidth and cross polarisation
level. The results for a specific resonator are presented and compared
with those obtained by experiments. It is concluded that the CDWM
can be used for a first order estimation of the antenna parameters, but
more accurate results can be obtained using the FEM for radiation
patterns.
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The numerical simulation of Newtonian incompressible fluid
flow around submerged bodies has been given significant attention in
recent years. Increased computational power and progress in
numerical analysis allow accurate and reliable imulation in complex
(industrial) situations. This statement is specially true in the case of
laminar two-dimensional flows, However, the data are inconsistent
and inconclusive. Numerical simulation of external flow over objects
i1s computationally difficult, particularly at high Reynolds numbers,
due to increased size of the domain over which the governing
equations of motion have to be; solved. This paper presents a
numerical study of Newtonian fluid flow over a full cylinder, The
numerical method is based on finite elements which, due to the non-
linear nature of the solid boundaries, is an appropriate scheme,
Extensive studies, covering a range of Reynolds numbers, llave been
conducted in evaluating the drag force on submerged bodies and the
drag coefficienls associated with Newtonian flow. The intention of
this contribution is to give a brief account of the problem and the
employed solution approach, Emphasis will be on the analysis of the
extracted computational data and Their relevance to practical
problems. of which, packed bed exchanger is a typical example, The
validated data of this attempt has also been used to highlight the
inadequacy and inconsistency of the published design information.
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Several major operation, e.g. oxidation, hydrogenation and

biological fermentations involves the contacting of gases and liquids.
To enhance rate of mass transfer, the vessel usually will be acquainted
with the impeller. Champman [1] investigated the effect of speed and
power on the gas-liquid mixing. Warmoeskerken [2] did a
comprehensive study on the flooding of Rushton turbine and obtained
the following relation between the flow number and Froude number
(i.e., F1 = a. Fr). The effect of the height of liquid on transition from
loading (i.e., favourable distribution of bubbles) to flooding region
(i.e., the air is poorly dispersed with no radial flow pattern) has
received some attention by Hudocova [3]. They concluded that there is
a distinguishable boundary for transition from looding to flooding
region.
Therefore, it is the objective of this work to scrutinize the performance
of gas-liquid dispersion systems in terms of flow regime, mass
transfer coefficient and the loading zone for the gassed condition
using Rushton turbine, pitched blade, concave blade and vaned disc
type of impellers.
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ASPEN Plus Release 9.1-3(1994) was employed to simulate
partial oxidation of natural gas. The product synthesis gas which is
mainly a mixture of H,and CO is used for manufacturing some
chemicals including liquid fuels. Natural gas with specified
composition (CH, = 0.8797) was mixed perfectly with pure oxygen
and directed to a virtual Gibbs reactor which is based on minimization
of the total Gibbs free energy of the system and is one of he unit
operati. choices incorporated in the simulator. Outlet synthesis gas
was considered to contain over 30 species, H,,CO,H, O, CO,, N,
CH,H) N, H, CHN, CH, O, CHO, HO, NO, CH,, CN,O,HN,C, H.,
HNO,0, N,N,OHO,,CH,C,H,,,NO,,i - C,Hlo,i -C,H,, and
C,H,, respectively. The objectives of this modeling work are to vary

the relative feed flowrates and reactor parameters and search for
maximization of CO/O2 yield as well as minimizing the undesired
trace nitrogen compounds produced in the reaction. Assuming
equilibrium at 1390 C and 46 bar, products mole fractions were
calculated as: H, =0.5502,CO = 0.3326, H20 = 0.0945, CO2
=0.0177,... to as low as C, H ,, = 2.E - 22. Graphical sensitivity
analysis showed that CO mole fraction in the synthesis gas reached a
maximum of the 0.3454 when natural gas to oxygen mass ratio was
1.095 resulting in aCO/0, yield of 1.758 By increasing O, / CH ,
ratio in the feed the trace concentrations of H, N, CHN , CN and HN

in the product stream stream decreased proportionally, while
NO,HNO,N,O and NO, increased due to better oxidation.
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PRESSURE DROP CHARACTERISTICS OF A STRUCTURED talli o ylgie

PACKING

M.Zivdar SR X Y

4" Buropean congress of chem . E Dol o

Granada , spain ¢ alyl Joeo

21-25 september 2003 adlyl gyl
PouaSe

Structured packings are attractive candidates for food flavour
processing by distillation, as their high capacity and low pressure drop
allow ready operation under vacuum. Flooding and pressure drop
characteristics of a typical packing are presented. Measurments were
carried out with air/water in a column of 0.1 m diameter packed to a
height of one meter with the structured packing. The experimental
data were compared with correlations available in the literature, such
as Sherwood-leva-Eckert (SLE) generalised pressure drop curves|[1],
the Kister generalised pressure drop curves for structured packing,
GPDC(SP)[2], the Wallis[3], and derived Lockett correlations[4]. A
packing factor of 280m'gave the best fit to the generalised
correlation, within *20%, while the GPDC(SP) of Kister et al. showed

deviations of " 30% and * 10% for a constant packing factor of 69m ™',

and a variable factor A=B-C*LnX, where X is the flow parameter.
The Lockett correlation which uses the specific area of the packings as
a scale factor, showed deviations of "10%only. A wallis form

correlation fitted the best results within " 4% .

MODELLING OF NATURAL CONVECTION IN A HORIZONTAL Pl ylgae
ANNULUS WITH HORIZONTAL ECCENTRICITY

ol y8 o Sied  odie—d &yl
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In this paper fluid dynamic and thermal fields are reported for a
simulation of laminar, steady, buoyancy-driven flows in a two-
dimensional annulus with radius ratio 2.36 between two horizontal
pipes. The penalty finite element method was used for Rayleigh
numbers ranging from 10° to 10° and Pr =0.71, with various
eccentricities (0 < e < 0.75). The formulation was based on primitive
variables and the Boussinesq approximation was employed. The non-
linear equations were solved using the Picard type of iterative method.
The iterative procedure was repeated until the flow field computed in
two consecutive iterations differed by less than a specified tolerance.
It is necessary to start with a low value of Rayleigh number: once
convergence has been obtained for the given value of Rayleigh
number, its value is incremented by a factor of 10. In addition, the
integrals were evaluated numerically with the aid of Gaussian
quadrature and the resulting set of non-linear equations was linearised
using the Newton iteration technique. Quadratic rectangular elements
with nine nodes were employed and a non-uniform mesh structure
with a finer mesh near the boundaries was used. Simulations for the
concentric pipes are presented here primarily for the purpose of
validating the calculations with experimental results reported in the
literature. With increasing eccentricity, the isotherms for Ra=10’
become distorted in the increasingly large gap to the left of the inner
pipe; this corresponds to the increasing convection in this region. For
cases of both high Rayleigh number and high eccentricity, the
streamlines and isotherms become markedly distorted. There is one
large circulation zone to the left of the inner pipe but, depending on
the values of the eccentricity and Rayleigh number, there may be one
or two narrow circulation zones to the right of the inner cylinder. As
the Rayleigh number is increased, the streamline joining the outer
separation point and the inner stagnation point become progressively
distorted and the location of the right hand side circulation zone(s)
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becomes displaced in the clockwise direction. The numerical results
show that, at high Rayleigh number, Nu is very insensitive to change

of eccentricity up to e =0.50; however, Nu increases significantly
when the eccentricity is increased to 0.75.

Numerical Study of Laminar Natural Convection of Air in a Cavity Pl lgie
allowing for Variable Fluid Properties

ST SV X S XV Y
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Numerical simulations are presented for laminar buoyancy-
driven flows and heat transfer in a cavity using the penalty finite element
method. The simulations were accomplished for Rayleigh numbers
between 10° and 10° and Prandtl number of 0.706. For most of the
work, the usual Boussinesq approximation has been used. However, in
order to demonstrate the effects of temperature-dependent physical
properties for natural convection in a cavity, a modified Boussinesq
approximation with temperature-dependent viscosity and thermal
conductivity has been used.

The formulation was based on primitive variables. The non-linear
equations were solved using the Picard type of iterative method. The
iterative procedure was repeated until the flow field computed in two
consecutive iterations differed by less than a specified tolerance. It is
necessary to start with a low value of Rayleigh number: once
convergence has been obtained for the given value of Rayleigh
number, its value is incremented by a factor of 10. In addition, the
integrals were evaluated numerically with the aid of Gaussian
quadrature and the resulting set of non-linear equations was linearised
using the Newton iteration technique. Quadratic rectangular elements
with nine nodes were employed and a non-uniform mesh structure
with a finer mesh near the boundaries was used. Simulations for the
cavity with Boussinesq approximation are presented here primarily for
the purpose of validating the calculations with experimental results
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reported in the literature. Numerical results are presented in terms of
velocity components, temperature profiles, stream functions and Nusselt
numbers. The results are compared with recent publications and good
agreement has been found.

There is little significant difference in isotherms and streamlines with
variable properties. The most significant feature is the lower
(magnitude) temperature gradient near the vertical surfaces with the
variable thermal conductivity. In order to show the variation of the
primitive variables (U, V and 0 ), they are plotted for three different
regions of the square cavity (X= 0.23 in the hot region, X= 0.5 in the
middle and X= 0.72 in the cold region). Results illustrate the variation
of velocity component U at X=0.23,0.5,0.72 with Y for various
values of the Rayleigh numbers. The results show that near the hot
wall the magnitude of the horizontal velocity component tends to be
highest for constant properties, particularly at low and moderate
Rayleigh numbers. Similarly, near the cold wall, the constant
properties fluid tends to exhibit the lowest value of U.

The plots of velocity component V" at Y= 0.23, 0.5, 0.72 (¥Y=0.23 is in
the lower region, Y= 0.5 in the middle region and Y= 0.72 in the upper
region.), at all three levels it is found that, for the case of constant
properties, the magnitude of V' is higher near the hot surface and lower
near the cold surface than for the variable property cases.

The variation of dimensionless temperature 0 at Y= 0.23, 0.5, 0.72 is
plotted versus X for different Rayleigh numbers. As shown in these
figures, the dimensionless temperature variations are affected by both
the thermal conductivity and the viscosity. However, the thermal
conductivity has a greater effect than the viscosity, and is in the
opposite sense.

The variations of local Nusselt number on the hot (X= 0) and the cold
(X=1) surfaces are affected very significantly by the varying thermal
conductivity but insignificantly by the viscosity.
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Numerical simulations are presented for laminar buoyancy-
driven flows and heat transfer in a square cavity using the penalty finite
element method. The simulations were accomplished for Rayleigh
numbers between 10°. For most of the work, the usual Boussinesq
approximation has been used. However, in order to demonstrate the
effects of temperature-dependent physical properties for natural
convection in a cavity, a modified Boussinesq approximation with
temperature-dependent viscosity and thermal conductivity has been
used.

The formulation was based on primitive variables. The non-linear
equations were solved using the Picard type of iterative method. The
iterative procedure was repeated until the flow field computed in two
consecutive iterations differed by less than a specified tolerance. It is
necessary to start with a low value of Rayleigh number: once
convergence has been obtained for the given value of Rayleigh
number, its value is incremented by a factor of 10. In addition, the
integrals were evaluated numerically with the aid of Gaussian
quadrature and the resulting set of non-linear equations was linearised
using the Newton iteration technique. Quadratic rectangular elements
with nine nodes were employed and a non-uniform mesh structure
with a finer mesh near the boundaries was used. Simulations for the
cavity with Boussinesq approximation are presented here primarily for
the purpose of validating the calculations with experimental results
reported in the literature. Numerical results are presented in terms of
velocity components, temperature profiles, stream functions and Nusselt
numbers. The results are compared with recent publications and good
agreement has been found.

There is little significant difference in isotherms and streamlines with
variable properties. The most significant feature is the lower
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(magnitude) temperature gradient near the vertical surfaces with the
variable thermal conductivity. In order to show the variation of the
primitive variables (U, V and 0), they are plotted for three different
regions of the square cavity (X= 0.23 in the hot region, X= 0.5 in the
middle and X= 0.72 in the cold region). Results illustrate the variation
of velocity component U at X=0.23,0.5,0.72 with Y for various
values of the Rayleigh numbers. The results show that near the hot
wall the magnitude of the horizontal velocity component tends to be
highest for constant properties, particularly at low and moderate
Rayleigh numbers. Similarly, near the cold wall, the constant
properties fluid tends to exhibit the lowest value of U.

The plots of velocity component V" at Y= 0.23, 0.5, 0.72 (Y= 0.23 is in
the lower region, Y= 0.5 in the middle region and Y= 0.72 in the upper
region.), at all three levels it is found that, for the case of constant
properties, the magnitude of V' is higher near the hot surface and lower
near the cold surface than for the variable property cases.

The variation of dimensionless temperature 0 at Y= 0.23, 0.5, 0.72 is
plotted versus X for different Rayleigh numbers. As shown in these
figures, the dimensionless temperature variations are affected by both
the thermal conductivity and the viscosity. However, the thermal
conductivity has a greater effect than the viscosity, and is in the
opposite sense.

The variations of local Nusselt number on the hot (X= 0) and the cold
(X=1) surfaces are affected very significantly by the varying thermal
conductivity but insignificantly by the viscosity.

MODELLING OF NATURAL CONVECTION IN A HORIZONTAL tAlli o ylgie
ANNULUS WITI-I HORIZONTAL ECCENTRICITY
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In this paper fluid dynamic and thermal fields are reported for a
simulation of laminar, steady, buoyancy-driven flows in a two-
dimensional annulus with radius ratio 2.36 between two horizontal
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pipes. The penalty finite element method was used for Rayleigh
numbers ranging from 103 to 10s and Pr =0.71, with various
eccentricities (0<e<0.75).The formulation was based on primitive
variables and the Boussinesq approximation was employed. The non-
linear equations were solved using the Picard type of iterative method.
The iterative procedure was repeated until the flow field computed in
two consecutive iterations differed by less than a specified tolerance.
It is necessary to start with a low value of Rayleigh number: once
convergence has been obtained for the given value of Rayleigh
number, its value is incremented by a factor of 10. In addition, the
integrals were evaluated numerically with the aid of Gaussian
quadrature and the resulting set of non-linear equations was linearised
using the Newton iteration technique. Quadratic rectangular elements
with nine nodes were employed and a non-uniform mesh structure
with a finer mesh near the boundaries was used. Simulations for the
concentric pipes are presented here primarily for the purpose of
validating the calculations with experimental results reported in the
literature. With increasing eccentricity, the isotherms for Ra=103
become distorted in the increasingly large gap to the left of the inner
pipe; this corresponds to the increasing convection in this region. For
cases of both high Rayleigh number and high eccentricity, the
streamlines and isotherms become markedly distorted. There is one
large circulation zone to the left of the inner pipe but, depending on
the values of the eccentricity and Rayleigh number, there may be one
or two narrow circulation zones to the right of the inner cylinder. As
the Rayleigh number is increased, the streamline joining the outer
separation point and the inner stagnation point become progressively
distorted and the location of the right hand side circulation zone(s)
becomes displaced in the clockwise direction. The numerical results
show that, at high Rayleigh number, Nu is very insensitive to change
of eccentricity up to e = 0.50; however, Nu increases significantly
when the eccentricity is increased to 0.75.

of " 10% only. A Wallis form correlation fitted the best results within
" 4%.
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INVESTIGATION OF POLLUTANT GENERATION BY SIMULATION  : ylic ylgae
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The mechanism of air pollutant generation during the
combustion of gaseous fuels is simulated with ASPEN Plus process
simulator release 9.1-3 (1994).Based on the minimization of total
Gibbs free energy of the system, adiabatic flame temperatures for
several stoichiometric fuel/air mixtures are calculated. Analysis of
combustion products including air pollutants with concentration as
low as 1 PPB is carried out and compared with previous works.
Sensitivity analysis to study the effect of changing reaction
temperature and fuel air ratio on pollutant concentrations are also
carried out and the results are discussed. Detailed tables and various
graphical results are presented, demonstrating the powerful
capabilities of ASPEN Plus in combustion modeling and air pollution
studies.
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Ionic and non-ionic temperature sensitive hydrogels of poly(N-
isopropylacrylamide) and calcium alginate were prepared as
interpenetrating networks. Calcium alginate was used as a mould to
prepare uniform, large size, spherical beads and then extracted to
leave a macroporous structure. Swelling behaviour, and drug release
kinetics of these thermosensitive hydrogels were studied in aqueous
media. The swelling observations indicated that the equilibrium
swelling degree of homopolymer gel increased after calcium alginate
extraction, and besides calcium alginate had no effect on lower critical
solution temperature (LCST). In addition, equilibrium swelling degree
of copolymer composite hydrogels containing Na® and Ca*" cations
were greater than that of the extracted hydrogel containing only
monovalent cations. It was observed that, swelling kinetics of
hydrogels followed a Fickian behaviour. Drug release experiments
indicated that drug release from these hydrogels was fast and in
Fickian manner.
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Structured packings are attractive candidates for food flavour
processing by distillation, as their high capacity and low pressure drop
allow ready operation under vacuum. Flooding and pressure drop
characteristics of a typical packing are presented. Measurments were
carried out with air/water in a column of 0.1m diameter packed to a
height of one meter with the structured packing. The experimental
data were compared with correlations available in the literature, such
as Sherwood-leva-Eckert (SIE) generalised pressure drop curves|[1],
the Kister generalised pressure drop curves for structured packing,
GPDC(SP)[2], the Wallis[3], and derived Lockett correlations[4]. A
packing factor of 280m 'gave the best fit to the generalised
correlation, within .1:20%, while the GPDC(SP) of Kister et al.
showed deviations of “30% and | 10% for a constant packing factor
of 69m™", and a variable factor A=B-C*InX, where X is the flow
parameter. The Lockett correlation which uses the specific area of the
packings as a scale factor, showed deviations of | 10% only. A Wallis
form correlation fitted the best results within | 4%.
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Optimum Design of Steel Frames with Frequency Constraints Using Pl o ylgie
wavelet Neural Networks
Ghasemi M.R, Salajegheh E ,Ghorbani A. : odi——n 5 &l
The Fifth world congress:Lido di Jesolo, s Gl s
Wl eyl Joeeo
2003 L a6
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The Wavelet Neural Network (WNN) was used to minimize
weight of steel structures with frequency constraints. The combination
of wavelet theory and Neural Networks (NN) has lead to the
development of wavelet neural networks. Wavelet neural networks are
feed-forward networks using wavelet as activation function. WNN
was used to predict the frequency of the structures. In WNN a
Rational function with Second order Poles (RASP) wavelet was used
as a transfer function. It is shown that the convergence speed was
faster than other neural networks. Also comparisons of WNN with the
embedded Artificial Neural Network (ANN) and with approximate
techniques and also with analytical solutions are available in the
literaturewere carried out.

Fast-Minimum Weight Design of Steel Frames with Frequency rAlli o ylgie

Constraints using Radial Basis Function Networks

Ghasemi. M.R, Salajegheh. E, Ghorbani . A : odid &l
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In this paper, a minimum weight design of steel frames with
frequency constraints was carried out. For this purpose, two different
types of neural networks for training of the system, namely Artificial
Neural Networks (ANN) and Radial Basis Function (RBF) networks
were introduced and applied. Also, a gradient-based method known as
Sequential Quadratic Programming (SQP) for optimization of the
structure was used.

Optimum design of structures with frequency constraints is to
minimize the weight of the structure while all the frequencies are in
the specified limits. Thus the objective function is the weight of the
structure and the cross-sectional areas of the members are the design
variables.

The process of the SQP technique begins with some initial values for
the variables within the specified boundaries. Through the process of
optimization, followed by the analysis, it then evaluates the gradients
of the active constraints, and solves a set of equations as a result of
which it checks for the convergence. During the process of
optimization, a line search is determined to update the design variables
[1]. The problem in the process of optimization is the fact that every
time the gradients of the active constrained are required a new analysis
should be carried out, which means a considerable consumption of
computational time. To overcome this problem, neural network
techniques were introduced and employed, aiming for a satisfactory
prediction of the constraints without analysis.

To begin with, one needs to train the Neural Network (NN) by
carrying out frequency analyses of some samples with different cross-
sections. Then the process of optimization will only be involved using
only the trained NN system, which will predict the frequency and
check for the constraint violations. Thus, process will continue until
the predicted optimum solution is obtained.

Neural Networks do a great job in cases of pattern recognition and of
classification problems. It has been proven that any continuous
function can be approximated by a three-layer NN [2]. Newer
techniques are coupled with NN to create more efficient,
sophisticated, complex and intelligent systems, yet consuming less
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time for computations An option is to somehow estimate the type of
the system by looking at the distribution of the function in the sample
space, and then using this information to optimally choose the
parameters of the network, such as the type of the activation function,
learning and momentum rates, etc.

Artificial Neural Network (ANN) takes its name from the networks of
nerve cells in the brain. An artificial neuron basically consists of a
computing element that performs the weighted sum of the input signal
and the connecting weight. Each neuron is associated with three
parameters that can be adjusted during learning. These are connecting
weights, the bias and the slope of the nonlinear function. In this
structure, a Back-Propagation (BP) learning method with sigmoid
activation function is used.

Feedforward NNs with a single hidden layer that use Radial Basis
activation Functions for hidden neurons are called RBF networks [2].
They take a different approach by viewing the design of a NN as a
curve-fitting problem by finding a best fit to the training data in a
multidimensional space.

The RBF network basically involves three entirely different layers; an
input layer, a hidden layer of high enough dimension, and an output
layer. The transformation from the hidden unit to the output space is
linear. Each output node is the weighted sums of the outputs of the
hidden layer. However, the transformation from the input layer to the
hidden layer is nonlinear. The most common basis of the RBF is a
Gaussian kernel function. The name RBF comes from the fact that
these Gaussian kernels are radially symmetric; that is, each node
produces an identical output for inputs that lie a fixed radial distance
from the centre of the kernel [3].

The hidden neuron activation functions in ANN and RBF behave
differently. First, the activation function of each hidden neuron in an
ANN processes the inner product of the input vector and the synaptic
weight vector of that neuron. On the other hand, the activation
function of each hidden neuron in an RBF network processes the
Euclidean norm between the input vector and the centre of that
neuron. As a second difference, ANN constructs global
approximations to nonlinear input-output mapping. Consequently they
are capable of generalizing in those regions of the input space where
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little or no training data is available. Conversely, RBF networks use
exponentially decaying localized nonlinearities to construct local
approximations to nonlinear input-output mapping. As a result, RBF
networks learn at faster rates and exhibit reduced sensitivity to the
order of presentation of training data [2].
In this study a number of two and three dimensional frame structures
were optimized with multiple frequency constraints using the
aforementioned types of NNs. It was found that, RBF networks
perform better results for frequency estimation, due to its more
accurate fitting and nonlinearity manner. A comprehensive study on
the comparison of RBF networks with ANN was carried out. Further
comparisons were also made with numerical and analytical solutions.
Results show that RBF network converges faster with fewer epochs
than ANN does. Also the predicted solution obtained by RBF network
matches closely that of the optimization with no use of NN, where
analytical method is used. Also a better solution was obtained in
comparing the results with that in the literature where a three-point
approximation method [4] is used.
In the final paper, the details of the aforementioned NNs will be presented.
Also the obtained solutions will be compared with those in the literature.
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Minimum Weight Design of Steel Frames with Buckling Constraints Pl o ylgie
using Real and Adaptive Genetic Algorithms
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In this paper, a minimum weight design of steel frames with
buckling constraints, using a new type of Genetic Algorithm (GA)
method will be presented.

Optimum weight design of structures is a process in which design
variables are selected to minimize the weight of the structures under
certain constraints.

Due to its multipoint search technique, the GA method has the
capability of finding the near- global optimum of the objective
function and its constraints [1]. Each set of searching points is called a
population of individual designs, belonging to a generation. Genetic
operations consist of Selection, Crossover and Mutation [2]. During
selection, higher probability of being chosen to mate is given to fitter
designs. After this, crossover stage begins which means a random
reproduction of new individuals from the old ones. A mutation phase
will occur in some probabilities; it means the arbitrary gene is leaped.
This procedure from selec,tion to mutation during all generations until
the optimum solution is found [3].

As far as the global optimum is concerned, optimization of structures
with discrete design variables using GAs may be regarded as a reliable
option, because mathematical techniques such as enumeration
methods, integer programming, dynamic programming may be
trapped in a local optimum.

There are only a few references in the literature where buckling
constraints are considered, whereas the main reason in unstability of
steel frames may be due to buckling. Therefore in this paper an
attempt was made to constrain for the displacements of the nodal
points and tensile members and also for buckling of compressive
members of the steel frames [4].
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Since GAs take a significant computation time in comparison to
mathematical programming techniques, to accelerate the process of
optimization, therefore, a smaller bit-string length is allocated to each
design variable [5]. Thus after a first-step convergence, a new
technique called an Adaptive GA (AGA), through which each design
variable will be allowed to search within a smaller domain, is
introduced and applied. AGA is particularly powerful when semi-
discrete variables are used. Thus by refining the search zone, a higher
chance of obtaining the near-global optimum is obtained.

In this work also, a direct use of real variables without binary
encoding is introduced. It is shown that using real encoding may result
on a reliable optimum solution. Also a considerable reduction on CPU
time was recorded while comparing the two methods of with and
without binary encoding. The verification of the results were studied
on a number of steel frame examples, by which the technique of
rebirthing as well as the introduction of real valued adaptive
optimization indicated reasonable satisfaction.In the final paper,
details of different categories of GA method mentioned above,
together with numerical results will be presented and discussed.
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An improved genetic algorithm for pipe network optimization
is introduced in this paper. The proposed method differs from simple
GA 1n two aspects. First, the method uses an alternative method for
penalty cost calculation enabling GA to locate useful genes. Secondly,
and more importantly, a power law scaling procedure is used to
modify the conventional roulette wheel selection scheme. The
proposed scaling procedure is intended as a remedy for the premature
convergence phenomenon encountered with simple proportionate
selection operator. The efficiency of the proposed method is shown by
applying the method for the optimal design of two well-known
benchmark examples, namely two-loop and New-Y ork networks. The
proposed scheme produces results comparable to the existing GA
results presented in the literature.
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A catchment water balance model for estimating groundwater recharge in = : alio ylgne
arid and semiarid regions of south-east Iran
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This paper presents a new model of the rainfal runoft-
groundwater flow processes applicable to semiarid and arid
catchments in south-east Iran. The main purpose of the model is to
assess the groundwater recharge toaquifers in these catchments. The
model takes into account main recharge mechanisms in the region,
including subsurface flow in the valley alluvium in mountainous areas
and recharge from the bed of ephemeral rivers. It deals with the effects
of spatial variation in the hydrological processes by dividing the
catchment into regions of broad hydrologic similarity named as
highland, intermediate and aquifer areas. The model is based on the
concept of routing precipitation within and through the catchment.
The model has been applied to the Zahedan catchment and the results
indicate that the groundwater level estimated by the recharge model
generally is in agreement with the behaviour of groundwater levels in
observation wells. The sensitivity analysis indicates that when the
rainfall in the aquifer area is used to replace the values recorded in the
intermediate area and the highland area, the recharge estimates are
reduced by 42-87%. This result supports the division of the catchment
into different zones of hydrological similarity to account for spatial



WAY Lo Ol 5 s oSS tmgdy sl

variability of hydrological processes.



YWAY JL» uk.W>9L 9 OLM WYL Yy aoldlw

L1 Lol 55 55 o0 &yl Y Lo

by> hd d glsel (oyme )3 b 5 S lgial 93 (Seelidgyin IS (o33 ilo 4nd Al (ylgie

ol pade oble —Lople (pgd AP pus oa—pd 4l

Ol Sdgyen il )il e lie 1 Gl los oS

e el Joe

WAY o A Nyl sl

tounS>

b e glosl (oo ;0 @SB S wlgiul 50 G (Seelusg e s dllie cal o
Oy S oo whad |y Ol ol3T mhas g 009 s b yo &S o be ailginl el el oals oy by
5 0bes 039> 55 by Hln 595 Slesliiul Lo oS15 BB 2 g ol (lyz 22 L skt
ST Gaizmed sl oud s Jol> g0 (om dw Judgn g (Seslogyien slog i Ji b,
330 Seabig i 15 1 35m slo L] S olyte ) b 4 Syl 35 (o 4ol o
ol plowl (Sl 2 plad )3 el o (g (Sesliasg oed slog s 2 @oe 0595 2 sl 9 o0
b ol oals ooly ylid Jol ddpe g st SISIL aislie 10 pg0 40 o b e SIS Coenl
Slgys amsle ;3 ol Sl g 0o epe (Seelusgyoe S o5 e o ol Jolb
255 1R Az 990 Wb (Seslusguee

Inverse Boundary Design of Three-Dimensional Enclosures with cAli o ylgie
Absorbing-Emitting Media
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An inverse analysis is employed to determine the boundary conditions

in 3-D enclosures that will provide both the specified radiative heat flux and
temperature distribution on the design surface of the enclosure containing
absorbing-emitting medium. The inverse radiation problem is posed as a
minimization problem of the least square criterion which is solved by the
Levenberg-Marquart method. A boundary value problem approach is
developed to solve the sensitivity problem. The discrete transfer method is

employed to solve the radiative transfer equation.
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Comparison of Turbulent and Laminar Developing Mixed Convection in  : yli lgne
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Mixed convection in ducts occurs in many installations and has
therefore been studied extensively. Results for horizontal tubes and
flow with aiding buoyancy in inclined tubes [1-3] show that the
Nusselt number for laminar mixed convection is always greater than
the corresponding value for forced convection Nu,. On the other

hand, for turbulent mixed convection with aiding buoyancy the
Nusselt number is lower than Nu, when the buoyancy parameter (a

combination of the Grashof, Reynolds and Prandtl numbers) is small
[4,5]. This behaviour is not well understood and is not reflected in
some textbooks which state that the Nusselt number for mixed
convection with aiding buoyancy is always greater than Nu In view of
this situation our research on mixed convection in tubes, which has
until now focused on laminar flow [3,6], is being extended to include
experimental and numerical studies for turbulent flows. In this
presentation we describe the adopted model and numerical technique.
After validation, they are used to obtain a description of developing
mixed convection in a vertical tube.
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Design methods for thermal systems with predominant
radiation are given, followed by applications of these methods to
idealized but practical engineering systems. It is argued that such
designs in general present inverse mathematical problems, in that an
outcome (the desired output of the systems) is prescribed, and the
necessary inputs (geometry, heater placement, heater power
distribution) are to be found that will achieve the desired output.
Such inverse problems require some methods for handling their ill-
conditioned nature. Two general techniques are discussed:
Regularization methods, which remove or ameliorate the ill-
conditioned portion of the problem at the expense of some degree of
accuracy; and optimization methods, which replace the ill-
conditioned problem with a well-posed problem that must be solved
repetitively through a systematic approach to a useful solution.
Applications of both methods to a variety of radiative transfer
problems are discussed and demonstrated, including problems in
which heater power is determined, problems in which the geometry of
the enclosure must be determined, and problems with a prescribed
transient power distribution on the processed material that must
be provided by the heaters. Problems with conduction and/or
convection in addition to radiation are also discussed, as are problems
with specularly reflecting surfaces, participating media between the
heaters and the processed materials, and enclosures with complex
geometries.
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The Microsegregation Pattern of Aluminium and Silicon in the Matrix : ali olgne
Microstructure of the Nodular Cast Irons
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The microsegregation pattern of aluminium and silicon in the
nodular cast irons has been investigated. Microscopic analysis by
EDX and EPMA indicates that there is inhomogeneity in the matrix of
the as-cast experimental irons. Al is enriched at areas close to the
graphite nodules, whereas the concentration of silicon is higher in the
intercellular regions. Furthermore, the results obtained on the
austenitised Al-alloyed ductile irons at 920°'C at different holding
times indicates that austenitising reduces the inhomogeneity of the as
cast microstructure and after sufficient holding time the matrix of Al-
alloyed ductile irons containing different Al concentrations can be
virtually segregation free.

Oxidation Behaviour of Al-alloyed Ductile Cast Irons at Elevated . ati__o olgee
Temperature

W Guiges] - Loyle s, SLS 1 sdi—pd &l
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The oxidation resistance of ductile irons alloyed with aluminium in
the range from 0.08 to 6.16 wt.% has been investigated by heating at
550°C for periods up to 1270 hours. Examination by light and SEM
microscopy and EPMA indicated that two quite distinguishable layers
of oxide were established at the surface. It was found that, in alloys
containing aluminium, a very thin and adherent film of aluminium
oxide is produced after a short period of heating, which protect the
bulk of the alloy from further attack. It is believed that the oxidation
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resistance can be improved by increasing the aluminium content: an
increase in aluminum content led to a decrease in the average
thickness of the iron-rich oxide layer. It was also found that the
addition improved decarburisation resistance; after long times at

550°C a nodular iron with a 6.16%Al content was free of
decarburisation.
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Upward mixed convection of air in a long, vertical tube with
uniform wall heat flux has been studied numerically for Re=1000,
Re=1500 and Gr<10 using a low Reynolds number k=E model. The
results for the fully developed region identify two critical Grash of
numbers for each Reynolds number, which correspond to laminar-
turbulent transition and relaminarization of the flow. They also
distinguish the Re-Gr combinations that result in a pressure decrease
over the tube length from those resulting in a pressure increase. A
correlation expressing the fully developed Nusselt number in terms of
the Grashof and Reynold numbers is proposed. It is valid for laminar
and turbulent flows in the range 1000< Re<1500,Gr<5*1
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An optimization technique is applied to design of heat transfer
systems in which both conduction and radiation are important. The
inverse methodology is used to find a set of heater inputs over the
heater surface to produce the desired temperature and heat flux
distributions over the design surface. A combination of the finite-
element method with the discrete transfer method is used to solve the




WAY Lo Ol sl g i oSl by doldlu

conductive-radiative heat transfer equation. The conjugate gradient
method is used for minimization of an objective function, which is
expressed by the sum of square residuals between estimated and
desired heat fluxes over the design surface. The performance and
accuracy of the present method for solving inverse conduction-
radiation heat transfer problems is evaluated by comparing the results
with a benchmark problem and a numerical experiment for an
irregular two-dimensional case.
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Ol (Jale = e S (G Hpaie — Sgrans D (69w (S 1 Ot g

International Communication of Heat and MassTransfer sy pis oS
30 H O)LL)—A:‘J
2003 tole f b

D oduS>

An inverse analysis is employed to determine the boundary
conditions in 3-D enclosures that will provide both the specified
radiative heat flux and temperature distribution on the design surface
of the enclosure containing transparent or absorbing-emitting media.
The inverse radiation problem is posed as a minimization problem of
the least square criterion which is solved by the Levenberg-Marquart
method. A boundary value problem approach is developed to solve the
sensitivity problem. The discrete transfer method is employed to solve
the radiative transfer equation. The effect of the spatial and the
angular mesh refinements is studied through comparison with the
exact solution of a 3-D benchmark problem. The performance of the
present technique of inverse analysis is evaluated by numerical
experiments in participating and transparent media.
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BY RADIATING ENCLOSURES
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An optimization analysis is employed to estimate the unknown
boundary conditions over the surface of enclosures and shields in
radiation equilibrium from the knowledge of the boundary condition
over the surface of an enclosure surrounding them. The discrete
transfer method is employed to solve the radiative transfer equation.
The conjugate gradient method is used for minimization of a
convenient objective function, which is represented by the sum of
square values of net heat flux through the shields. The performance of
the present technique is evaluated by several numerical experiments
on two- and three-dimensional enclosure shield systems.
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ABSORBING-EMITTING MEDIA WITH IRREGULAR GEOMETRY
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An inverse analysis is employed to estimate the unknown heat
flux distribution over the heater surface of an irregular 2-D domain
with participating media from the knowledge of a desired temperature
and heat flux distributions over a given design surface. The discrete
transfer method is employed to solve the radiative transfer equation
and a conjugate gradient method is used for minimization of an
objective function, which is expressed by the sum of square residuals
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between estimated and desired heat fluxes. The performance of the
present technique for inverse radiation analysis is evaluated by several
numerical experiments.

The Use of Inverse Methods for the Design and Control of Radiant sl ylgie

Sources

Hosseini Sarvari, S. M ,Howell, J. R., Daun, K., Erturk, H., Gamba, M Oy g

JSME Int. Journal, Series B tdy pid ol

46 : o)Lo_m"

2003 s ole gyl
PouSey

Design methods for thermal systems with predominant
radiation are given, followed by applications of these methods to
idealized but practical engineering systems. It is argued that
such designs in general present inverse mathematical problems, in
that an outcome (the desired output of the systems) is prescribed, and
the necessary inputs (geometry, heater placement, heater power
distribution) are to be found that will achieve the desired output.
Such inverse problems require some methods for handling their ill-
conditioned nature. Two general techniques are discussed:
Regularization methods, which remove or ameliorate the ill-
conditioned portion of the problem at the expense of some degree of
accuracy; and optimization methods, which replace the ill-
conditioned problem with a well-posed problem that must be solved
repetitively through a systematic approach to a useful solution.
Applications of both methods to a variety of radiative transfer
problems are discussed and demonstrated, including problems in
which heater power is determined, problems in which the geometry of
the enclosure must be determined, and problems with a prescribed
transient power distribution on the processed material that must
be provided by the heaters. Problems with conduction and/or
convection in addition to radiation are also discussed, as are problems
with specularly reflecting surfaces, participating media between the
heaters and the processed materials, and enclosures with complex
geometries.
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Upward mixed convection of air in a long, vertical tube with
uniform wall heat flux has been studied numerically for Re=1000,
Re=1500 and Gr<10 using a low Reynolds number k=E model. The
results for the fully developed region identify two critical Grash of
numbers for each Reynolds number, which correspond to laminar-
turbulent transition and relaminarization of the flow. They also
distinguish the Re-Gr combinations that result in a pressure decrease
over the tube length from those resulting in a pressure increase. A
correlation expressing the fully developed Nusselt number in terms of
the Grashof and Reynold numbers is proposed. It is valid for laminar
and turbulent flows in the range 1000< Re<1500,Gr<5*1

INVERSE BOUNDARY DESIGN CONDUCTION-RADIATION s dllio olghe
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An optimization technique is applied to design of heat transfer
systems in which both conduction and radiation are important. The
inverse methodology is used to find a set of heater inputs over the
heater surface to produce the desired temperature and heat flux
distributions over the design surface. A combination of the finite-
element method with the discrete transfer method is used to solve the
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conductive-radiative heat transfer equation. The conjugate gradient
method is used for minimization of an objective function, which is
expressed by the sum of square residuals between estimated and
desired heat fluxes over the design surface. The performance and
accuracy of the present method for solving inverse conduction-
radiation heat transfer problems is evaluated by comparing the results
with a benchmark problem and a numerical experiment for an
irregular two-dimensional case.
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OPTIMIZATION TECHNIQUE
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An inverse analysis is employed to determine the boundary
conditions in 3-D enclosures that will provide both the specified
radiative heat flux and temperature distribution on the design surface
of the enclosure containing transparent or absorbing-emitting media.
The inverse radiation problem is posed as a minimization problem of
the least square criterion which is solved by the Levenberg-Marquart
method. A boundary value problem approach is developed to solve the
sensitivity problem. The discrete transfer method is employed to solve
the radiative transfer equation. The effect of the spatial and the
angular mesh refinements is studied through comparison with the
exact solution of a 3-D benchmark problem. The performance of the
present technique of inverse analysis is evaluated by numerical
experiments in participating and transparent media.
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An optimization analysis is employed to estimate the unknown
boundary conditions over the surface of enclosures and shields in
radiation equilibrium from the knowledge of the boundary condition
over the surface of an enclosure surrounding them. The discrete
transfer method is employed to solve the radiative transfer equation.
The conjugate gradient method is used for minimization of a
convenient objective function, which is represented by the sum of
square values of net heat flux through the shields. The performance of
the present technique is evaluated by several numerical experiments
on two- and three-dimensional enclosure shield systems.

INVERSE BOUNDARY DESIGN RADIATION PROBLEM IN s adllio ylgie
ABSORBING-EMITTING MEDIA WITH IRREGULAR GEOMETRY
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An inverse analysis is employed to estimate the unknown heat
flux distribution over the heater surface of an irregular 2-D domain
with participating media from the knowledge of a desired temperature
and heat flux distributions over a given design surface. The discrete
transfer method is employed to solve the radiative transfer equation
and a conjugate gradient method is used for minimization of an
objective function, which is expressed by the sum of square residuals
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between estimated and desired heat fluxes. The performance of the
present technique for inverse radiation analysis is evaluated by several
numerical experiments.

The Use of Inverse Methods for the Design and Control of Radiant sl ylgie

Sources
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Design methods for thermal systems with predominant
radiation are given, followed by applications of these methods to
idealized but practical engineering systems. It is argued that such
designs in general present inverse mathematical problems, in that an
outcome (the desired output of the systems) is prescribed, and the
necessary inputs (geometry, heater placement, heater power
distribution) are to be found that will achieve the desired output.
Such inverse problems require some methods for handling their ill-
conditioned nature. Two general techniques are discussed:
Regularization methods, which remove or ameliorate the ill-
conditioned portion of the problem at the expense of some degree of
accuracy; and optimization methods, which replace the ill-
conditioned problem with a well-posed problem that must be solved
repetitively through a systematic approach to a useful solution.
Applications of both methods to a variety of radiative transfer
problems are discussed and demonstrated, including problems in
which heater power is determined, problems in which the geometry of
the enclosure must be determined, and problems with a prescribed
transient power distribution on the processed material that must
be provided by the heaters. Problems with conduction and/or
convection in addition to radiation are also discussed, as are problems
with specularly reflecting surfaces, participating media between the
heaters and the processed materials, and enclosures with complex
geometries.
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An Estimate of the Absolute Error For Solution Stochastic Differential rAlli o ylgie
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Stochastic differential equations (SDE  )are becoming

increasingly important due to its application for modelling stochastic
phenomena in different fields, e,g. physics and economics
unfortunately, in many cases analytiacal solution of these equations
are not available and we are forced to use numerical methods to
approximate them. In this paper, we will concentrate on numerical
simulations to estimate of the absolute error for solutions SDEs and
analysis our numerical results for this error.

Some Exponential Inequalities for Negatively Dependent Random Al yleie
Variables
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In this paper, we extend some famous exponential inequalities
(Bernstein' s inequality, He effding"s inequality and etc.) and then by
using them, we proved some strong limit theorems for partial sums of
me arive dependence random variables.
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strong Laws for Weighted Sums of PND Random Variables
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In this paper, we extend and generalize results of Soo Hak
Sung (2001) On the strong law of large numbers for the weighted

sums S(n) Zzg)am X, where{X,, n>11} is a sequence of PND

random variables (henceforth r.v. ‘s).

Some Types of Positive Implicative Hyper BCK-ideals
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In this manuscript first we define the notions of positive
implicative hyper BCK-ideals of types 1,2,...,8. Then we show that the
types 2 and 3 are equivalent, but other types are different After that,
we give the relationship between these notions and (strong, weak)
hyper BCK-ideals. Finally we show that in hyper BCK-algebras of
order 3, the types 1 and 4 and also types 5,6,7 and 8§ are equivalent.
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Some Kinds of Fuzzy (Weak) Positive Implicative Hyper BCK-ideals
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In this manuscript first we define the notions of fuzzy positive
implicative hyper BCK -ideals of types 1, 2, 3 and 4. Then we state
and prove some theorems which determine the relationship between
these notions and fuzzy (strong, weak, S-weak, reflexive) hyper BCK-

ideals.

Fuzzy Commutative Hyper BCK-ideals
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In this note first we define the notions of fuzzy positive
implicative hyper BCK-ideals of types 1,2,3 and 4. Then we state and
prove some theorems which determine the above notions according to
the level subsets. Also we obtain the relationships between these
notions and fuzzy (strong, weak) hyper BCK-ideals and fuzzy

(positive implicative, implicative) hyper BCK-ideals.

Fuzzy Positive Implicative Hyper BCK-ideals of type 5,6,7,8
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In this note first we define the notions of fuzzy positive
implicative hyper BCK-ideals of types 5,6,7 and 8. Then we prove
some classifications theorems which determine the above notions
according to the level subsets. Also we obtain the relationships
between these notions and fuzzy (strong, weak, S-weak, reflexive
)hyper BCK-ideals. Finally, by considering the product of two hyper
BCK-algebras we give some theorems which show the how the
product of two fuzzy positive implicative hyper BCK-ideals can be a
fuzzy positive implicative hyper BCK-ideals

Some Types of Positive Implicative Hyper BCK-ideals Tl o ylgie
Bakhshi. M, Borzooei. R . A a0 &1,
The 15™ Seminar on Algebra P PPN
University of Rasht,Iran sa Syl g
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In this manuscript first we define the notions of positive
implicative hyper BCK-ideals of types 1,2,...,8. Then we show that the
types 2 and 3 are equivalent, but other types are different After that,
we give the relationship between these notions and (strong, weak)
hyper BCK-ideals. Finally we show that in hyper BCK-algebras of
order 3, the types 1 and 4 and also types 5,6,7 and 8 are equivalent.

Isomorphism Theorems in Hyper BCK-algebras sl ylgae
Borzooei .R . A, Harizavi. H odien 4l
34" [ranian Mathematics Conference b G lod o
Shahrood University, Iran :alyl Joeo
Aug 30 Sep 2 2003  aSlyl fu b
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In this manuscript by considering the notion of quotient hyper
BCK-algebra, we state and prove the isomorphism theorems on hyper
BCK-algebras. Finally we give some examples about this theorems.
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Regular Equivalence Relation on Hyper BCK-algebras

Al leie

Harizavi. H, Borzooei. R . A

Hva— X Y |

The 15" seminar on Algebra

D o ol

university of Rasht,Iran

s atyl Jro

2003

R

In this paper first we defined the notions of regular equivalence
relation and T*-condition on hyper BCK-algebras.Then by this
definition, we construct the notion of quotient hyper BCK-algebra.
After that, we state the notion of maximal regular equivalence relation
and we show that in any bounded hyper BCK-algebra, there is at least

on maximal regular equivalence relation.

A Simple Adaptive Aechnique for the Coagulation Equation with the Pl ylgie
Brownian Motion
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Considera system of particle which have a continous size
distribution function. The general phenomenon of particle aggregatian
occures in many different experimental situations. Let dN be the
number of particles per unit volume at a given time t in the particle
size range v to v + dv. The rate of change of particle size distribution
function for the continuous coagulation process is written in terms of
the net rate of creating particles in the size range v to v + dv at time

t(Smoluchowski equation)

on(v,t)

. %j B(V,v=")n,t)dv — T B =V)n(,t) n(v,t)dv
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where p is the coagulation kernel with symmetry property, B (v, v ) =
B (v, v). One of the most important kernels is related to the Brownian

coagulation, and most of the theoretical and experimental studies of
this model have been concerned with this mechanism. The Brownian
kernel is

B(V,;) — 23kT (Vl/3"’71/3)(v—l/3"’7—1/3)
38

where k is Boltzman's constant, T the absolute temprature and p is

the fluid viscosity. The main goal of this paper is to present the
approximation of the time dependent Smoluchowski equation with the
Brownian kernel. For numerical simulation, the infmite domain of
particle size (volume) must be truncated with sufficiently large
number L. We apply a finite difference algorithm to the
Smoluchowski equation with the fixed mesh point, the moving mesh
with equidistribution principle and the moving boundary techniques.
We compare the numerical results of these finite difference
algorithms with the analytical solution forp (v, v )=1.

Unsteady Meshless Methods for Numerical Solution of PDE's Al ylgie
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34" Iranian mathenaties Conference ) PP B
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Unsteady meshless methods are new generation of numerical
methods for time dependent partial differential equations that have
shock, high gradient region.... These methods couple the moving
[finite element model (MFE) to meshless methods. Here grid
coordinates are time depedent, unknown and are found together with
approximate solutionl of time dependent PDE. Weak form system is
an ODE stiff system and here will be found by Galerkin and Petrov-
Galerkin Method and its solution. A penalty appended to energy
functional for preventing high velocity ,colliding and collapsing of
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nodes, prevention of concentration all the nodes in the shock region.
Controls their motion and also tend to well conditioning of mass

matrix. Numerical solution of two examples demonstrate the accuracy
of the approximation
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In this paper, we consider Majorization Principle which is used

to extend some inequalities. Obtained results are used to consider
inequalities of the form

>L,,B) Hx

|-

b

d(w,p) d(w,p)

and

>

HBle.p(W) 2 LW,p (B)HX

i,

considered in [11] which are generalization of results of [4], [8] and

[9].
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In this paper we consider the problem of finding norm of some
kind of matrix operators on Lorentz sequence spaces d( w, p) and
weighted sequence spaces [, (w). In fact this an extensin of some
results which is discovered by author in [12]. Similar results for the
lower bound problem of some special weighted matrix operators is
considered in [13] and [5].
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A New Ranking Function Method for Fuzzy Numbers Pl ylgie
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The methods of fuzzy decision making use the comparison of
fuzzy quantities or sets to choose among alternatives. The linear
ordering of real numbers does not extend to fuzzy quantities and fuzzy
quantities can only be partially ordered and hence they cannot be
compared. However, when fuzzy quantities are used in practical
applications their comparison becomes necessary. Several methods of
comparing fuzzy quantities have been proposed in the literature. A
particular fuzzy set ranking method extracts a specific feature from
fuzzy sets and rank them based on that feature. So, it is reasonable to
expect that different ranking methods can produce different ranking
order for the same sample of fuzzy sets. In this paper we introduce a
general ranking function for fuzzy quantities, in which we consider
several features from fuzzy quantity instead of only one.
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Polynitrogen compounds have been studied extensively for
the last two decades. In view of great experimental difficulties,
most of the efforts have been limited to theoretical studies [1].
Interests in allotropes of nitrogen and nitrogen analogues of
metallocenes have been identified pentazole N, (1) as a possible
precursor [2]. Several gas-phase calculations have been predicted
that anion 1 to be an isolable stable species separated by a barrier
of at least 19 keal/mol from the thermodypamically stable N; and

N, [3]. The breakthroughs in the synthesis area are the synthesis
of the N: and N ions in the form of salt [4]. The stability of N
N7 as an isolated species and in a potential periodic structure has
been investigated [S].Gas-phase N:N; had enough charge
separation to be called an ion pair. The relatively ionic structure
of N: N, is due to the unusually large ionization potential of N .
In the present work, the interaction between N; (1) and HF, HCI,
and HBr proton donors were studied to compare the proton
affinity of N with F~, CI ', and Br . The nature of interactions
was investigated using the quantum theory of “atom in molecule”

(AIM) [6] and natural orbital analysis (NAO and NBQO) [7] in the
cases 1 - 2d.

Kinetic investingation of the reaction between | :ali__» ol
triphenylphosphin,dialkyletyendicarboxylate and pyrrol from study of
the effects of acid-base catalysis, micellisation and solvent on the rate
of the reaction by UV Spectrophotometry technique

Habibi. S . M, Roohi .H, Ebrahimi. A :odie—nd &l
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In order to gain further insight into the reaction mechanism, a kinetic study or

the reaction between Triphenylphosphin(TPP), Dialkylacetylendicarboxylate
(DAAD) and Pyrrol was undertaken
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The mechanism ot the reaction between TPP, DAAD and Pyrrol has not been investigated previously.

Kinetic investigation of the reaction between
dialkylacetylendicarboxylat, Tri- phenylPhosphin and Pyrrol by

Stopped-Flow and UVspectrophotometry techniques
Habibi .S.M, shahraki. M

talli o ylgie
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In order to gain further insight into the reaction mechanism, a

kinetic study of the reaction between
Triphenylphosphin(TPP),Dialkylacetylendicarboxylit(DAAD) and

Pyrrol was undertaken:
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The mechanism of the reaction between TPP, DAAD and Pyrrol has
not been investigated previously. Speculation as to a generally
supposed mechanism for this type of reaction have been made[I-4] but
no precise mechanism has been substa- ntiated. To determine the
kinetic parameters of the above reaction the system was monitored via
Stopped-Flow and UV spectrophotometry at several chosen .

wavelengths[Figure show 3-D spectrum by S-F Method]. The relevent
values of the first- order rate constant of the reaction were calculated
respectively at 365, 360, 355, 350 and 345nm wavelenghts. In the
temperature range studied, the dependence of the real first-

order rate constant of the reaction on reciprocal temperature is in
agreement with the arrhenius equation.

The Study of LMCT Arising from the Ni (II)- Cyanamide Chromophore in the sl ylgie
Novel Ni (bpy) (L), Complexes
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The Cyanamide gronp (-N=C=N) is a three- atom & - system in
which the amine nonbonding electrons can delocalize into the nitrile ©
-bonds. Acoordingly, the cyanamide grounp is expected to be a poorer
n -acceptor but better donor than analogous nitrile ligands. For this
reason, cyanamides are expected to be less sensitive to base
hydrolysis. The extent of delocalization of the amine lone pair into the
phenyl group is influenced by the nature and the number of phenyl
ring substitutents.

In previons studies, we reported the synthesis, structure
electrochemical and spectroelectrochemical behavior of Ru(Il), Ru
(I1I), Fe (III), Mn (I1I), Co (IIT) and Zn (II) complexes. In this study,
the novel mononuclear Ni (II) complexes, Ni (pby) (L),, where -
bipyridine have been 2,2' L=monoanion of phenylcyanamide
derivatives and bpy= synthesized and characterized by spectorscopic
methods. The prensence of only one sharp (N=C=N) around 2100 c¢m
provides evidence that both v and intense band for the
phenylcyanamide ligands are equivalent and coordinated to Ni (II)
through the nitrile nitrogen bpy) as—and and MLCT (Ni(Il) 1 —»
(Ni-N=C=N-Ph). The UV-vis spectra show a bpy arising from the
Ni(Il) - cyanamide chromophore. This band is too t—c well as LM
CT low in energy and too intense to be a metal centered transition, and
similar absorption bands have been observed for the mononuclear
pd(II) and pt(Il) complexes of phenylcyanamide ligands in which
crystal structure clearly show the coordination of the cyanamide group
to the metal ion.

The energy of LMCT bands shift to lower - energy as the electron -
donating ability of the subestiutent on the phenyl ring of cyanamide
ligand increased .

Catatlytic Process for Removal ofH , S from Petroleum and Natural Sour o olse

Gas by Fe(III)/Fe(Il) Chelating Agent
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The removal of H, S from petroleum and natural gases is an important

industerial process. Fe(Ill) chelanng agents are used as catalysts for
the removal of H, S from various gas streams in clouding natural sour

gas and for the oxidation of H, S to S; by air.
H,S +2Fe'" (chelate) —2Fe" (chelate) + 2H*+ S,

2Fe'' (chelate) + %Oﬁ 2H* —H, O+ 2Fe'" (chelate)

Overall reaction is: H, S + %02 - S; +H,0

However, the oxygen can further oxidize the H, S resulting in the
formation of soluble products as sulfite and sulfate. These anions are
not as conveniently separated from the reaction mixture as is
elemental S, , which precipitates out. The formation of the unwanted
products can be avoided through separation of the overall reaction into
acatalytic Fe(III)/Fe(Il) cycle [1-10].

In this study, we have described the use of Fe ' - acetylacetonate
(Fe'''- acac) complex as a catalyst for the oxidation of H, S toS,in

111

presence of air.

A continuous reactor with a ferrite membrane contain 500m 1 ofFe(
acac) , solution was used. In a constant PH=8-9, the solution was
bubbled with O, oxidize of Iron(Il)- acac to Iron(Ill)-acac complex.
ThenH, S flow was injected to reactor at a constant temperature.

A colloidal S; was formed. The gas outlet from reactor was
connected to a trap contain CuSO , solution to precipitate any
unr'eacted H, S as copper (II) sulfide. Under this conditions, The

effects of complex concentration pH, temperature, flaw rate of air and
H, S gas, additive materials such as aromatic amine on the reaction

yield were examined, the reaction process is modified to achieve a
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yield as high as 90%. After each run, the colloidal product (S, )was
filtered and filtrat.e (Fe "' -acac) recovered.(Schemel)otherFelll--
diketonate complexes are possible catalysts in removal of H, S from a
sour gas stream.
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AT ey 1 Filtration) —————eep S,
Antiferromagnetic Exchangein a Class (11) Dinuclear Cu(Il) Complex ({CuCl sl ylgie
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A fundamental understanding of intramolecular electron transfer is
of key importance to the design of molecular devices such as low
impedance molecular wires, molecular switches, as well as the
creation of novel materials with useful magnetic of optical properties.
Such devices could find applications in a variety of areas such as
nanoscale electronics, biological probes, magnetic shields, and video
displays.

In this study, to examine the effect of the nature of metal centers on
the metal-metal coupling in dinuclear complexes, the [{CuClh}, (u-
pyprazn)](PF6)2where pyprazn = tetra , - pyridinylpyrazine was
synthesized and characterized by elemental analysis, spectroscopic,
TGA/DSC and cyclicvoltammetry. An ORTEP drawing of the
{CuClh}, (u - tppZ)](pF6)2 complex showed the Cu(Ill) ions are
surrounded by three N atoms and one CI atom. Voltammogram of this
dinuclear Cu(Il) complex showed two redox couples as Cu(ILII/ILI)
and Cu(ILI/LLI) . These redox couples appeared quasi-reversible
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behavior with an average separation between cathodic and anodic
waves of65 mV.
The comproportionation constant ( K, )for the formation of Cu(Il)-

Cu(I) mixed valance complex was determined to be 2.17 x10° . This
magnitude of K, support a class (II) assignment for this complex. The

magnetic moment (u) was measured to be 1.22BM by Evans method.
The magnitude of u shows an antiferromagnetic coupling between two
copper(II) centers.

Temperature Independent Paramagnetism (TIP) Property of La (II)- s allio ylgie
Schiff Base Complexes
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Recently, there has been a lot of interest in the magnetic
properties of organic and inorganic materials and their composites.
The synthesis of molecule - based magnets whose solid- state
structures consists of arrays of molecular units has been actively
pursued in recent years with the hope of finding their practical uses.
An applicable magnet must be magnetic well above room temperature,
and a few examples were reported to have satisfactory ordering
temperatures to date. In this research, the novel La(Ill)-schiff base
complexes, [La(acacen)CI(OH, )] and (La((DO)(DOH)pn)Cl, | have

been prepared and characterized by elemental analysis, IR, H-NMR
and electronic absorption spectroscopies, cyclic voltammetry and
magnetic susceptibility measurement in solution( Evans method) at
room temperature. The observed difference in chemical shift (Hz) of a
methyl signal from tert-butyl alcohol in the presence and absence of
La(IIT)-schiff base complex was used for calculation of gram magnetic
susceptibility as well as molar magnetic susceptibility. The La(IIl) ion
has a [Xe]4f °ground state electronic configuration and the ground
term is a singlet. There is at least one degenerate excited state above
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the ground state of La(III).This level is not thermally populated and so
there will be no first-order Zeeman -contribution to magnetic
susceptibility. Therefore, gram and molar magnetic susceptibility are
constant in these La (III)-Schiff base complexes and show ordering a
tempemture independent paramagnetism (TIP) behavior.

Oxidation of Hydrogen Sulfide to S ¢ by Dioxygen in the Presence of R
[Fe t (acacen)CI(OH , )) Complex

Hadadzadeh. H, Abedi .A, Khorasani-Motlagh. M, Noroozifar. M 0o g
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The composition of natural gas varies with the source, but
essentially it is made up of methane, ethane, propane and other
paraffinic hydrocarbons, along with small amounts of hydrogen
sulfide (H, S) , carbon dioxide (CO, ), nitrogen (N,) and in some
deposits, helium. Before crude natural gas can be used as a
commercial fuel, it must be treated to remove hydrogen sulfide and
carbon dioxide. H, S causes corrosion and release unpleasant odors.
The removal of H2S from petroleum and natural gases is an important
industrial process.

Fe(Ill) chelating agents are used as catalysts for the removal of H, S

from various gas streams including natural sour gas and for the
oxidation of H, S to S, by air. However, the oxygen can further

oxidize the H, S resulting in the formation of soluble products as
sulfite(So; ") and sulfate(S0; ). These anions are not as conveniently
separated from the reaction mixture as is elemental S, which

precipitates out. The formation of the unwanted products can be
avoided through separation of the overall reaction into a catalytic
Fe(IIT)/Fe(II) cycle.
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In this study, we have described the use of [Fe '
(acacen)CI(OH , )complex as a new catalyst for the oxidation of H, S

to S, (colloidal sulfur) in the presence of air (dioxygen).

H,S +2 [Fe'"(acacen)CI(OH,) | —— 2[Fe'" (acacen)CI(OH,) |
+2H" +1/8 S,

2[Fe'' (acacen)CI(OH,) | " + 1/80,+ 2H" —— H, O + 2 [Fe'"
(acacen)CI(OH,) ]

A ferrite membrane reactor containing
[fe'" (acacen)CI(OH,) ]solution was used. In a buffer solution, H, S

flow was injected to reactor at room temperature and then the solution
was bubbled with 0, or air. Consequently, [Fe' (acacen)CI(OH, )™

can convert to [Fe'"" (acacen)CI(OH,) |.A colloidal S, was formed.
The gas outlet from reactor was connected to a trap containing
(20%W/W) CUSO4 solution to precipitate any unreacted H, S gas as

CuS (black precipitates). Under these conditions, The effects of
complex concentration, buffer type, pH, temperature, flow rate of air
and O, as well as H, S gas, radical scavenger such as sodium nitrite

and other additives such as ethylene glycol, on the reaction yield were
examined. The reaction process is modified to achieve a yield as high
as 95% for removal of H, S. After each run( with operation time = 10-

30 hours), the colloidal sulfur (S;) was filtered by ultra-fine ferrite

and then filtrate ([Fe'" (acacen)CI(OH,) | solution recovered. No
degradatioof catalyst observed after each run .

Catatlytic Process for Removal ofH , S from Petroleum and Natural Sour o olse

Gas by Fe(IlT)/Fe(Il) Chelating Agent
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The removal of H, S from petroleum and natural gases is an

important industerial process. Fe(Ill) chelanng agents are used as
catalysts for the removal of H, S from various gas streams in clouding

natural sour gas and for the oxidation of H, S to S, by air.
H,S +2Fe'" (chelate) —2Fe" (chelate) + 2H*+ S,

2Fe'' (chelate) + %Oﬁ 2H* —H, O+ 2Fe'" (chelate)

Overall reaction is: H, S + %02 - S; +H,0

However, the oxygen can further oxidize the H, S resulting in the
formation of soluble products as sulfite and sulfate. These anions are
not as conveniently separated from the reaction mixture as is
elemental S, , which precipitates out. The formation of the unwanted
products can be avoided through separation of the overall reaction into
acatalytic Fe(III)/Fe(Il) cycle [1-10].

In this study, we have described the use of Fe ' - acetylacetonate
(Fe'''- acac) complex as a catalyst for the oxidation of H, S toS,in

111

presence of air.

A continuous reactor with a ferrite membrane contain 500m 1 ofFe(
acac) , solution was used. In a constant PH=8-9, the solution was
bubbled with O, oxidize of Iron(Il)- acac to Iron(Ill)-acac complex.
ThenH, S flow was injected to reactor at a constant temperature.

A colloidal S; was formed. The gas outlet from reactor was
connected to a trap contain CuSO , solution to precipitate any
unr'eacted H, S as copper (II) sulfide. Under this conditions, The

effects of complex concentration pH, temperature, flaw rate of air and
H, S gas, additive materials such as aromatic amine on the reaction

yield were examined, the reaction process is modified to achieve a
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yield as high as 90%. After each run, the colloidal product (S, )was
filtered and filtrat.e (Fe "' -acac) recovered.(Schemel)otherFelll--
diketonate complexes are possible catalysts in removal of H, S from a
sour gas stream.
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Synthesis and Structure of Novel Dinuclear Copper (II) Complex

[{CuCI} , (u-tppz)](PF;),
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Electronic and magnetic materials based on coordination
complexes, thus composed of metal centers connected by bridging
ligands of some description, are of interest e.g. for their potential as
molecular wires, magnets and switches. Understanding the factors
controlling metal- metal coupling is central to the purposeful synthesis
of such materials and to the tuning of their properties. In such systems,
the electronic interaction of metal centers are mediated by the orbital
of the bridge, and the interplay between metal and bridge orbitals are
thus central in determining the behavior of the resultant system.

In this study, the novel dinuclear copper (II) complex, [{CuCl} , (u -

tppz)](PF,), where tppz = tetra-2-pyridinylpyrazine was synthesized

and characterized by elemental analysis, spectroscopic and cyclic
voltammetry techniques. The tppz is a new bridging ligan with six N
donor atoms (Fig. 1tppz bridging ligand).
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Green crystals of [{CuCl} , (u-tppz)](PF ), were grown by ether

diffusion into an acetonitrile solution of the complex. The data were
collected on a IK Siemens Smart CCD using Mo Ka radiation (A=
0.71073 A°) at 203(2) K using an o - scan technique and corrected
for absorptions using equivalent reflections. No symmetry higher than
monoclinicwas observed, and solution in the centric space group
option yielded chemically reasonable and computationally stable
results of refinement. The structure was solved by direct methodsand
refined with full-matrix least-squares procedures. Anisotropic
refinement was performed on all non-hydrogen atoms were calculated.
Scattering factors are contained in the SHELXTL 5.1 program
liberary. The space group of the complex was C2/m.

An ORTEP drawing of the [{CuCl} , (u - tppz)](PF ), complex is

shown in Figure 2 in which the Cu(Ill) ions are surrounded by three N
atoms and one C1 atom. The crystallography data of the complex is
shown in Table 1. The Cu-Cl bond lengths are 2.2431 and 2.7196 A°.
The N-Cu-Clbond angles are approximately linear (174.85°) .

Synthesis, Characterization and Electrochemical Studies of the Novel Pl ylgie

Mononuclear Zn(II) Complexes with Cyanamide Derivatives

Hadadzadeh. H, Rezvani. A. R , Dehghani. M, Abadi. M S o3 451,
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by oBadls ANyl Jxeeo




WAY Jlo . Ololy g i ol oiipgs deldl

| 2003 el |

FRW S

The coordination chemistry of phenylcyanamide ligands is expected to
be as potentially rich as that of the pseudohalides. However, very little
has been done and it is only through recent efforts that this chemistry
is being elucidated. An extensive 0 conjugation between the
cyanamide group and the phenyl ring provides an energetically
favorable means by which a metal ion can couple into a conjugated
organic 0 system. The recent interest in the field of inorganic
chemistry to develop novel hybrid materials that combine
coordination and organic chemistry provides further impetus to this
research [ 1].

In previous studies, we reported the structure, electrochemical and
spectroelectrochemical studies of Ru(Il), Ru(Ill) and Co(IlII)
complexes of phenylcyanamide derivatives[2-7]. The coordination
chemistry of phenylcyanamide ligands still requires much effort to
complete. There are no examples of complexes of the early transition
metals and of the middle and late transition metals, complexes of Fe,
Os, Ir, Au atd the Mn and Zn groups are unknown.

In this study, we have synthesized the novel mononuclear Zn(II)
complexes, Zn(bpy)(L) , , where bpy = 2,2'-bipyridine and L=
monoanion of phenylcyanamide (pcyd), 4 -methyl phenylcyanamide
(4-Mepcyd) , 3,5- dimethylphenylcyanamide (3,5- Me, pcyd) , 4 -
bromo phenylcyanamide (4- Brpcyd) , 3- chlorophenylcyanamide (3-
Clpcyd) , 2,3,4,5- tetrachloro phenylcyanamide ( 2,3,4,5- C1,pcyd),

3,5- dichlorophenycyanamide (3,5-C,pcyd) , 1- naphthylcyanamide
( 1- ncyd), 4 - azo(phenylcyanamide) benzene (apcyd) , 4- methoxy
phenylcyanamide (4- MeOpcyd) and 3,5- dimethoxyphenylcyanamide
(3,5- MeO , pcyd). These complexes have been characterized by
elemental analysis, Uv-vis , IR, '"H-NMR spectroscopies and cyclic
voltammetry.
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Although Zn(II) should be able to coordinate to either nitrogens of the
cyanamide group (amine and nitrile nitrogens) , the presence of only
one sharp and intense absorption band for the cyanamide stretching
frequency in all the complexes provides evidence that both cyanamide
ligands are equivalent in the solid state. When the cyanamide ligands
are inequivalent, multiple /" ., bands are observed. A small positive

shift in /" .y, 18 observed, as the electron-withdrawing ability of the
substituents on the phenyl ring increased. The /" ., bands in the

2100- 2190 cmo ' for the complexes show that the two anionic
cyanamide groups coordinated end-on by the nitrile nitrogen to the
Zn(Il) . This is also indicated by the ' H-NMR of the complexes,
which do not show the presence of any Structural isomers. The
electronic absorption spectra of the complexes show MLCT band of
Zn(Il)- NCN chromophores. For these complexes, changing the
solvent from CH, C, to DMSO shows an increase in solvent polarity
and causes the MLCT band to shift to higher energy. This behavior is
consistent with ground-state stabilization of the complexes' perm
anent dipoles by the solvent.

Electrochemical and SpectroelectrochemicalRuthenium Chloride and Al ylgae
Nitrosyl Complexes

Hadadzadeh. H, Rezvani .A. R : odi—n5 &l
Seventh Iranian Seminar of inorganic chemistry b e lo oS
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Our reserch into mixed -vaalence complexes has wus to
cyclometallated complexes because of a desire to reduce the charge of
the complex cation and dramatically perturb the stability of metal
orbitals. One of the most commonly used ligands, which can form
cyclometallated complexes,is 2-phenylpyridine (phpyH). Under
suitable conditions, this ligand will deprotonate and will bind to a
metal ion as a bidentate anion ligand (phpy) Cyclometallated
complexes have gained great interest because of their photophysical
and photochemical properties and their potential application to solar
energy and sensor devices. In the course of preparing cyclometallated
precusor complexes to our mixed-valence systems,it became apparent
that the chemistry of these cyclometallated complexes was sufficiently
unique to wanrrant further investigation.

In this study, we report the facile synthesis of a paramagnetic Ru(III)
cyclometallated complex, [Ru(n’ -phpy)(trpy)CI] [PF ] I(Fig.1), where

trpy is  2,2":.6',2"-terpyridine, and the characterization oflby
crystallography, elemental analysis, IR and UV -vis spectroscopies,
and cyclicvoltammetry.

The result, [Ru(n’ -phpy)(trpy)NO] [PF ] 2(Fig.l), was prepared, in
non-aqueous solution and in high yields, by a novel synthetic
procedure. Complex 2 was characterized by crystallography,
elemental analysis, IR, 'H NMR and UV -vis spectroscopies, and
cyclic voltarnmetry. Spectroelecrochemical studies of 1 and 2 were
also perfonned.
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In this study,a similar reaction between the Ru(IIl) complex)
[Ru(trpy)C1,], 2-phenylpyridine and thallium hexafluorophosphate in

refluxing dimethylformamide (equatjon 1), gave 1 in 51 % final yield.

Cyclometallated Ruthenium Chloride and Nitrosyl Complexes cAlE o ylgie
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Cyclometallated complexes have gained great interest because of
their photophysical and photochemical properties and their potential
application to solar energy and sensor devices. In the course of
preparing cyclometallated precusor complexes to our mixed-valence
systems,it became apparent that the chemistry of these cyclometallated
complexes was sufficiently unique to warrant further investigation.
Cyclometallated complexes of ruthenium are usually six coordinate
with ruthenium in the 2+ oxidation state and they therefore obey the
18electron rule. Indeed, a literature search of ruthenium
cyclometallated complexes revealed only one example of a
cyclometallated mononuclear Ru(IIl) complex and family of dinuclear
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complexes, both incorporating the tridentate dianion ligand and its
derivatives.

In this research,the novel cyclometallated Ru(IIl) complex, [Ru(n’ -
phpy)(trpy)CI][PF , J,andthe {Ru-NO} complex, [Ru( n' -
phpy)(trpy)NO] [PF ], , where trpy is 2,2":6',2"-terpyridine, phpy is
2-phenylpyridine, have been prepared and characterized by elemental
analysis, IR, H-NMR, and electronic absorption spectroscopies, cyclic
voltarnmetry and crystallography. The crystal structure of[Ru(n’ -

phpy)(trpy)CI] [PF ] showed the chloride ion trans to the n’ - phenyl

group of phpy and is an unusual example of a stable paramagnetic
cyclometallatedcomplex. The crystal structure of
[Ru(n’ -phpy)(trpy)NO] [PF ], shows the nitrosyl ligand trans to the

n’ -phenyl group ofphpy. The significant distortion of the nomally

linear Ru- NO bond angle (167.1(4)°) and low frequency v(NO) =
1858 cm ' can be largely ascribed to the strong o -donor properties of
the n’ -phenyl group.

Electrochemical Behavior of Dinuclear Copper(Il) Complex in :ali o lgie
Nonaqueous Media and an Investigation of Metal- Metal Coupling in the
Complex Incorporating the Pyrazine Bridging Ligand

Hadadzadeh. H, Behzadian Assl. F G X Y
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Our research into Mononuclear and Dinuclear Co(III) , Ru(III) and
Ru(ll) complexes as well as preparation of novel modified electrodes
containing these complexes has led us to dinuclear copper(Il)
complexes[1-6].In this study, the novel dinuclear copper(Il) complex,
Cu, CU,CL,(u -pyprazn)(PF ), has been prepared and characterized

by elemental analysis, spectroscopic and cyclic voltammetry
techniques. The control of intramolecular electron transfer between
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copper ions connected by the pyprazn bridging ligand is of interested
for its potential as a molecular wire and molecular switch. The
magnitude of copper-copper coupling in this dinuclear complex is
reflected in comproportionation constant (Kc).The larger Kc is, the
greater the electronic coupling. Comproportionation constant (Kc) is
deduced from the difference in potential between copper center
reduction couples as fllow:

Log K,=16.9 (E) - EJ =16.9 [(502 - 127)/1000] = 6.3375, K =
2.175X 10°
The magnitude of K support a class II assignment for this dinuclear

complex.
Al g
Trans—[bis(2,5-dichlorophenylcanamide) {N, N -Propanediylbis(2
,3imine-3-oxime)} Cobalt(III)].
Hadadzadeh. H, Rezvani. A.R 2 odi——n 5 &l
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The first crystal structure of a phenyl cyanamide cobaloxime/imine
complex 1s reported. The title compound trans-
[Co{(DO)(DOH)pn}(2,5-Cl , pcyd) , ], possesses an imine/oxime

equatorial  ligand {(DO)(DOH)pn} and two 2, 5-
dichlorophenylcyanamide ligands in axial positions. Both
phenylcyanamide ligands are coordinated to Co(IlI) through the
terminal nitrile nitrogen of the cyanamide group. In addition, the
cobalt(Ill)-cyanamide bond angle is significantly bent while the
cyanamide group is largely coplanar with the phenyl ring. These
geometries can be ascribed to the relative importance of = bonding.

The coordination chemistry of cobaloximes and cobaloxime/imines
has been studied extensively in recent years with emphasis on the role
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of axial ligands on electrochemical and photochemical behavior and in
particular on the use of these systems as models of vitamin B ,.

Phenylcyanamide coordination chemistry has been the subject of a
recent review (Crutchley, 2001). At this time, only the crystal
structures ofRu, Ni, Pd, Pt and Cu and Ag phenyl cyanamide
complexes have been obtained. These crystal structures show that the
phenyl cyanamide group is an approximately planar ligand and that
the preferred coordination mode of the cyanamide group is by its
terminal nitrile nitrogen. This is likely due to the greater steric
hinderance of coordination to the amide nitrogen. In addition, these
crystal structures showed that when the cyanamide group is
coordinated to Ru(Ill), the Ru(lll)-cyanamide bond angle is
approximately linear, but, when coordinated to Ni(Il), Pd(I), or
Cu(Il), the metal-cyanamide bond is bent. In contrast to the other
metal ions, Ru(Ill) is a & acceptor and it is only, when the Ru(III)-
cyanamide bond is linear that the cyanamide group can function as
both a ¢ and n donor. Crystal structures of free dicyanamidebenzene
dianion ligands showed that these ligands were essentially planar and
this has been ascribed to the mixing of the n systems of cyanamide
and phenyl groups, and confirmed by theory. Figures (1 and 2) show
an ORTEP and wunit cell of the complex, frans- [bis(2,5-
dichlorophenylcyanamide) {N,N'-propanediylbis(2,3-butadien-2-
imine- 3- oxime)}Co(IIl)] in which the Co(III) ion is surrounded by a
distorted octahedral coordination sphere of nitrogen donor atoms.

The Crystal Structure of [Rh(terpy)(bpy)(2,5- CI, pcyd)](PF (), sl g

Hadadzadeh. H, Rezvani. A. R S odd—n0 &l
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The coordination chemistry of phenylcyanamide ligands is expected to
be as potentially rich as that of the pseudohalides. An extensive
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1 conjugation between the cyanamide group (-N=C=N) and the
phenyl ring provides an energetically favorable means by which a
metal ion can couple into a conjugated organic 1t system.In previous
studies, we reported crystal structure of Ru(Il), Ru(Ill) and
Co(IIT)complexes with phenylcyanamide ligands[2-8].The
coordination chemistry of phenylcyanamide ligands still requires
much effort to complete. In this study, the first crystal structure of
Rh(I11) complex with phenyl cyanamide ligand is reported.

A Novel Azo Zn(II) Pigment for Coloring PE, PP and PVC Polymers tAlli o ylgie
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There are three general types of colorants for polymers: organic
pigments,dyes and inorganic pigments.Dyes are soluble under the
conditions of use but must be completely dissolved, leaving no color
streaks and little or no haze. Inorganic and organic pigments
are insoluble and consist of particles that must be dispersed by
physical means. Azo dyes and pigments are an important colorant for
coloring polystyrene, phenolics, poly(vinyl chloride) and polyolefines.
In this study, we have synthesized a novel azo Zn(Il) pigment,
[Zn(adpcyd)] , (Fig.I)where adpcyd = dianion of 4,4'-
azodiphenylcyanamide for coloring PVC, PE and PP polymers. This
pigment has many interesting behavior such as antifungus and
antibacterial properties. Neutral 4,4'-azodi(phenylcyanamide) can be
synthesized from 4,4'- azodianiline by the desulfurization of thiourea
method [1-4]. Azo Zn(]]) pigment can be prepared from nutral 4,4'-
azodi(phenylcyanamide) in acetone - water in the presence of
triethylamine.

—zn'" = NCN.C;H, -~ N =N - C H ,NCN - Zn"
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Fig. 1
The presence of only one sharp and very intense absorption band for
the cyanamide stretching frequency in the azo Zn( [[ ) pigment
provides evidence that both cayanamide moeties on the phenyl rings

are equivalent in the solid state. The 'H-NMR data of this pigment in
DMSO-d, was collected and showed two peaks (( 4H, d), (4H, d))for

phenyl protons.

The electronic absorption spectra of the azodi(phenylcyanamide)
dianion in DMF show a strong visible absorption, which we have
assigned to a NCN - to - N=N group intraligand charge transfer
(ILCT) transition. When this dianion coordinated to Zn(ll) , this
transition is still observed, but it , is now approximately coincident in
energy with metal - to - ligand charge transfer ( MLCT) transition.
This azo Zn([]) pigment can mix and melt with PE, PP and PVC
without any thermal degradation.

Synthesis, Characterization and Spectroelectrochemical Studies of Pl o ylgie

Metalloporphyrins Analogues with Phenylcyanamides as Building-block

Safari . N, Hadadzadeh. H, Mohammad-Nejad. J, Chiniforoshan. H, : odo—2d &,

Rezvani . A
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Nano sized molecules and materials with special electric and / or
magnetic properties have gained prime importance in nanotechnology
recentlyl. Porphyrin analogues and phenylcyanamides have been
selected for their extended = -delocalization electrons and manganese
and iron for high number of unpaired electrons, which make them
good candidate for long range nmagnetic and electronic
communications.
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Monomeric complexes of P Fe'" (X, -PCYD) and P Mn'" (X

PCYD), where P = porphrin analogues, PCYD = phenylcyanamide
and X , = different electron withdrawing and electron donating

n

substituent, were synthesized and characterized by UV - Vis, IR and
NMR spectroscopies. Strong signal in the range of 2000-2150 cm ™' is
indication of coordination of phenyl cyanamide to the
metalloporphyrin through terminal nitrogen. Variable temperature
NMR studies accompanied with magnetic measurement proves that all
iron and manganese complexes are paramagnetic with spin multicipity
of 6 and 5 respectively. Spectroelectrochemical studies of these
complexes have indicated that at least M'' /M"" couples is reversible
or quasireversible in most cases, so metal can participate to lose or
gain electron from communication with their ligands while complex
identity is preserved.

Homo and mixed metal complexes of phenyldicyanamides (PDCYD)
porphyrines with Fe and Mn were also synthesized and characterized.
Magnetic and electrochemical studies in these bimetallic complexes
indicate long range electronic and magnetic communications in these
complexes.

Synthcsis of Novcl CO (II) and CU (II) Phendione: Complexes to Give s llio olgie
a Functional Group for Chemical Bonding to a Organic and Inorganic
Polymer chains
Hadadzadeh .H, Rezvani. A.R, Rouzbahani . S 00y g
14" Iranian chemistry & chemical Engineeing congress g los ol
\WAY ol &b
RV

The recent interest in the field of inorganic chemistry such as
supramolecular photochemistry, semiochemistry, molecular wires,
molecular rectifiers, molecula switches, nonlinear optical materials,
dendrimers and biological mimics to develope novel hybrid materials
that combine coordination and organic chemistry proviedes further
impetus to this research.
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In this study, we have reported the synthesis and characterization of
the novel [(Co(phen), (phendione) ] (PF,), (where phen =1,10-

phenanthroline and phendione =1,10- phentroline 5,6 -dione
),[Cu(phen), (phendione)], [ Cu (dpa) (phendione )] (PF,), (where
dpa = dipyridyl amine) .
Phendione ligand is particularly important in that it can either directly
bridge two metal centers or be condenscd with a variety of primary
amines , diamines to form additional derivatives .

The condensation reactions between [Co (phen) , (phendione)
] ¥ [Cu (phen) , (phendione)]** and [Cu(dpa)(phendione)] ** with
ethylene diamine, 1,3- propanendiamine, orthophenylenediamine and
44" -azodianiline were studied.

In each reaction, C=0 groups of phendione ligand condensed with-
NH, group of organic amine and a strong C=N bond is formed .
Reaction progress can control by IR spectroscopy .These reactions
show that the complexes can condense with - NH, groups on the

organic and inorganic polymers, especially polyphosphazines and
produce a novel hybrid materials.

Electrochemical studies of octaethyloxoporphyrin Iron(IIl) cyanide cadli s o gas
Khorasani-Motlagh .M, Noroozifar .M, Biabani .M , Safari .N Doai Ay &l
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Electrochemical techniques for measuring porphyrin redox
potentials have been used for sometimes. The physical and chemical
properties of many simple porphyrins containing the iron(II) and
iron(III) oxidation state are now well characterized, and more
attention has recently been devoted toward elucidating the properties
of highly oxidized or highly reduced complexes. The nature of the Fe
" counter ion, solvent system, axial ligation and the porphyrin ring
basicity will influence the spin state of the iron(IIl) atom, and this will
be reflected in the spectroscopic or electrochemical properties of a
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given complex . Both the nature of the Fe(Ill) counter ion and the
solvent system have a strong effect on standard potential for the
reaction Fe ™ /Fe". A smaller affect is seen for the reaction Fe" / Fe',
and almost no effect for reactions involving oxidation of Fe(IlI) .
Low-spin, six-coordinate Iron (III) complex of the
octaethyloxoporphyrin anion, [Fe(OEOP)(CN),], has been synthesized
and characterized by spectroscopes methods. The electrochemistry of
this compound has been studied. The presence of oxygen in porphyrin
ring produced large positive shifts of oxidation and reduction potential
relative to octaethylporphyrin Iron(IIl) complexes. The potential shift
of Fe(Ill)/Fe(Il) redox reaction in different solvents system has been
studied. The potential shifts of Fe(Ill)/Fe(Il) redox reaction with
changes in solvent have been related to the solvent parameter of
Gutmann donor number. A linear relationship is observed for all
solvents. The magnitude and direction of potential shifts with donor
number of solvent indicates a stronger axial coordination of solvent to
Fe(III) than to Fe(II).
Electrochemical behavior of octaethyloxoporphyrin Iron(IIl) cyanide
has been studied on different electrodes such as Pt, Ag, Au and
graphite.

Electrochemical studies of octaethyloxoporphyrin Iron(IIl) halides and :ae o igic
counterion and solvent effects on the redox potentials of iron

Khorasani-Motlagh .M, Noroozifar .M, Saffari. J, Safari. N oai Ay &l
Seventh Iranian Seminar of Inorganic Chemistry ¢ phalaa sl
ol olKiils 1 Al Jas
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Electrochemical techniques for measuring porphyrin redox
potentials have been used for sometimes . The physical and chemical
properties of many simple porphyrins containing the iron(Il) and
iron(IIl) oxidation state are now well characterized, and more
attention has recently been devoted toward elucidating the properties
of highly oxidized or highly reduced complexes. The nature of the Fe

counter ion, solvent system, axial ligation and the porphyrin ring
basicity will influence the spin state of the iron(Ill) atom, and this will
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be reflected in the spectroscopic or electrochemical properties of a
given complex . Both the nature of the Fe(Ill) counterion and the
solvent system have a strong effect on standard potential for the
reaction Fe ™/ Fe'. A smaller affect is seen for the reaction Fe" / Fe',
and almost no effect for reactions involving oxidation of Fe(III) .

Octaethyloxoporphyrin Iron(Ill) halides (verdohemin) (X= F,
Cl, Br) have been synthesized and characterized by spectroscopes
methods. The electrochemistry of these compounds has been studied
in different solvent. The presence of oxygen in porphyrin ring
produced large positive shifts of oxidation and reduction potential
relative to octaethylporphyrin Iron(IIl) chloride. The potential shift of
Fe(IlT)/Fe(Il) redox reaction with change in axial ligand in different
solvents system has been studied. In CH,Cl,, CH;CN and (CHj3),CO
reduction of octaethyloxoporphyrin Iron(IIl) halides becomes much
more difficult as the axial ligand varies from Br to F. However in
DMF and DMSO, reduction of octaethyloxoporphyrin Iron(III)
halides is essentially independent of counterion. The potential shifts
of Fe(Ill)/Fe(Il) redox reaction with changes in solvent have been
related to the solvent parameter of Gutmann donor number. A linear
relationship is observed for all solvents. The magnitude and direction
of potential shifts with donor number of solvent indicates a stronger
axial coordination of solvent to Fe(III) than to Fe(II).

Also, electrochemical behavior of octaethyloxoporphyrin
Iron(IIT) halides have been studied on different electrodes such as Pt,
Ag,Au and graphite. Levich and Koutecky-Levich plots have been
used to estimate roughly the avarage number of electrons, n,,,
involved in the reduction reactions.

Octaethyloxophorphyrinlron(IIT)Chloride: a remarkably active catalyst for :ali s 5igie
the electroreduction of O, to H,O
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Some of metalloporphyrins and tetraazomacrocyclic complexes,
such as, cobalt tetraazomacrocycle, cobalt porphyrines, iron(III)
tetramethoxyphenyl porphyrin chloride, iridium octaethyl porphyrin, copper
and cobalt phethalocyanine complexes, are active catalyst for the
electroreduction O, to H»O, this reaction is one of the most important
reaction in the electrochemical environment. This importance stems not
only from the utility of this reaction in fuel cell deviced but also because of
its relevance to corrosion and other processes .

Based on our previous studies on eleectrochemistry of

octaethyloxophorphyrinlron(III)Chloride, [OEOPFeCl,], we have chosen
[OEOPFeCl;] as electrocatalysts for the reducion of O,. Conventional,
commerically available electrochemical instrumentation was employed. Just
before it was coated with porphyrin, the edge plane graphite disk electrode
was polished with moist, 600 grit SiC paper, sonicated in purified water,
washed with acetonitril, and dried. Porphyrin was adsorbed on the electrode
surface by means of a dip-coating method.
The porphyrin adsorb strongly and irreversibly on edge plane pyrolytic
graphite (EPG) electrodes and it is very stable, cycling the potential of
coated electrode between 700 and 0.00 mV for several hours resulted in the
loss of only a few percent of the adsorbed porphyrin. Adsorbed
[OEOPFeCl,] exhibits a clear reversible response for the Fe(Ill)/Fe(Il)
couple at 0.17 V without oxygen and in the presence of oxygen the current
of catodic peak for Fe(Ill)/Fe(Il) couple increases and anodic peak
disapears. Levich and Koutecky-Levich [3] plots have been used to estimate
roughly the avarage number of electrons, n,y, involved in the reduction
reactions.

Reaction of [(CO);Mo(p-dppm),Ru(CO);] with H,S and Sg Tl ol gae

Khorasani-Motlagh. M, Safari .N, R.James. B oai Ay &l
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The interaction of transition metal complexes with H,S is
important in several areas: the biological sulfur cycle, the formation of
ores, hydrodesulfurization catalysis, and in potential routes to the
recovery of H, from H,S [1]. There is also considerable industrial
interest in the development of catalysts containing two or more
different metals, and such applications can be found in a number of
processes, including coal dehydrodesulfurization, methanol
carbonylation, naphtha reforming and olefin oxidation [2]. With this
idea in mind, we have chosen to investigate chemistry that might
clearly benefit from the presence of two adjacent metals, and as part of
this study, we have been examining the activation of adjacent
heteroatom hydrogen bond in H,S. we present details about the
activation of H,S. Hydrogen sulfurs is of interest to us because of its
potential use as a source of H, and sulfur. The compound of interest in
this study 1is [(CO);Mo(p-dppm),Ru(CO);] (1) (dppm =
Ph,PCH,PPh,). Consistent with the low oxidation states of the metals,
[(CO)sMo(p-dppm),Ru(CO)s] (1) has been found to be active toward
oxidative addition reactions involving substrates such as H,S,
sulfur.The reactions of H,S and Sg with the heteronuclear complex,
[(CO);Mo(u-dppm),Ru(CO);] (1) have been studied. The reaction
with H,S proceeds readily at ambient temperature, yielding
[(CO),Mo(u-dppm),(u-SH)(u-CO)Ru(H)(CO)](3). Monitoring this
reaction by 'H and *'P{'"H} NMR spectroscopy at lower temperatures
suggests that oxidation addition initially yields [(CO),Mo(u-
dppm),(u-H)(u-CO)Ru(SH)(CO)](2) which then converts to 3. This
species loses H, over several days to yield [(CO),Mo(u-dppm),(pu-
S)(u-CO)Ru(CO) ](4) that can also be formed directly from the
reaction of 1 with Sg. These complexes have been characterized by
NMR spectroscopies and elemental analysis. The X-ray structure of
[(CO),;Mo(u-dppm),(u-S)(u-CO)Ru(CO) ](4) has been determined.
The X-ray structure of 4 confirms the presence of a bridging sulfide.
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Electrochemical techniques for measuring porphyrin redox potentials
have been used for sometimes [1]. The physical and chemical properties of
many simple porphyrins containing the iron(Il) and iron(IIl) oxidation state
are now well characterized, and more attention has recently been devoted
toward elucidating the properties of highly oxidized or highly reduced
complexes. The nature of the Fe " counter ion, solvent system, axial
ligation and the porphyrin ring basicity will influence the spin state of the
iron(Ill) atom, and this will be reflected in the spectroscopic or
electrochemical properties of a given complex [2]. Both the nature of the
Fe(III) counter ion and the solvent system have a strong effect on standard
potential for the reaction Fe "™ / Fe'. A smaller affect is seen for the
reaction Fe' / Fe', and almost no effect for reactions involving oxidation of
Fe(IID) [3].

Low-spin,  six-coordinate  Iron  (III) complex of the
octaethyloxoporphyrin anion, [Fe(OEOP)(CN),], has been synthesized and
characterized by spectroscopes methods. The electrochemistry of this
compound has been studied. The presence of oxygen in porphyrin ring
produced large positive shifts of oxidation and reduction potential relative to
octaethylporphyrin Iron(IIl) complexes. The potential shift of Fe(IIl)/Fe(II)
redox reaction in different solvents system has been studied. The potential
shifts of Fe(Ill)/Fe(Il) redox reaction with changes in solvent have been
related to the solvent parameter of Gutmann donor number. A linear
relationship is observed for all solvents. The magnitude and direction of
potential shifts with donor number of solvent indicates a stronger axial
coordination of solvent to Fe(III) than to Fe(II).

Electrochemical behavior of octaethyloxoporphyrin Iron(IIl) cyanide has
been studied on different electrodes such as Pt, Ag, Au and graphite.
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Electrochemical techniques for measuring porphyrin redox potentials
have been used for sometimes [1]. The physical and chemical properties of
many simple porphyrins containing the iron(Il) and iron(IIl) oxidation state
are now well characterized, and more attention has recently been devoted
toward elucidating the properties of highly oxidized or highly reduced
complexes. The nature of the Fe 1 counter ion, solvent system, axial
ligation and the porphyrin ring basicity will influence the spin state of the
iron(IIl) atom, and this will be reflected in the spectroscopic or
electrochemical properties of a given complex [2]. Both the nature of the
Fe(IlI) counterion and the solvent system have a strong effect on standard
potential for the reaction Fe ™ / Fe". A smaller affect is seen for the
reaction Fe' / Fe', and almost no effect for reactions involving oxidation of
Fe(III) [3].

Octaethyloxoporphyrin Iron(IIl) halides (verdohemin) (X= F, Cl, Br)
have been synthesized and characterized by spectroscopes methods. The
electrochemistry of these compounds has been studied in different solvent.
The presence of oxygen in porphyrin ring produced large positive shifts of
oxidation and reduction potential relative to octaethylporphyrin Iron(III)
chloride. The potential shift of Fe(IIl)/Fe(Il) redox reaction with change in
axial ligand in different solvents system has been studied. In CH,Cl,,
CH;3CN and (CH3),CO reduction of octaethyloxoporphyrin Iron(III) halides
becomes much more difficult as the axial ligand varies from Br to F.
However in DMF and DMSO, reduction of octaethyloxoporphyrin Iron(III)
halides is essentially independent of counterion. The potential shifts of
Fe(IlI)/Fe(IT) redox reaction with changes in solvent have been related to the
solvent parameter of Gutmann donor number. A linear relationship is
observed for all solvents. The magnitude and direction of potential shifts
with donor number of solvent indicates a stronger axial coordination of
solvent to Fe(III) than to Fe(II).

Also, electrochemical behavior of octaethyloxoporphyrin Iron(III)
halides have been studied on different electrodes such as Pt, Ag,Au and
graphite. Levich and Koutecky-Levich [4] plots have been used to estimate
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roughly the avarage number of electrons, n,y, involved in the reduction
reactions.

Octaethyloxophorphyrinlron(III)Chloride: a remarkably active catalyst for e s ;fgic
the electroreduction of O, to H,O
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Some of metalloporphyrins and tetraazomacrocyclic complexes,
such as, cobalt tetraazomacrocycle, cobalt porphyrines, iron(IIl)
tetramethoxyphenyl porphyrin chloride, iridium octaethyl porphyrin, copper
and cobalt phethalocyanine complexes, are active catalyst for the
electroreduction O, to H,O [1], this reaction is one of the most important
reaction in the electrochemical environment. This importance stems not
only from the utility of this reaction in fuel cell deviced but also because of
its relevance to corrosion and other processes [2].

Based on our previous studies on eleectrochemistry of

octaethyloxophorphyrinlron(IIT)Chloride, [OEOPFeCl,], we have chosen
[OEOPFeCl;] as electrocatalysts for the reducion of O,. Conventional,
commerically available electrochemical instrumentation was employed. Just
before it was coated with porphyrin, the edge plane graphite disk electrode
was polished with moist, 600 grit SiC paper, sonicated in purified water,
washed with acetonitril, and dried. Porphyrin was adsorbed on the electrode
surface by means of a dip-coating method.
The porphyrin adsorb strongly and irreversibly on edge plane pyrolytic
graphite (EPG) electrodes and it is very stable, cycling the potential of
coated electrode between 700 and 0.00 mV for several hours resulted in the
loss of only a few percent of the adsorbed porphyrin. Adsorbed
[OEOPFeCl,] exhibits a clear reversible response for the Fe(IIl)/Fe(II)
couple at 0.17 V without oxygen and in the presence of oxygen the current
of catodic peak for Fe(Ill)/Fe(Il) couple increases and anodic peak
disapears. Levich and Koutecky-Levich [3] plots have been used to estimate
roughly the avarage number of electrons, n,y, involved in the reduction
reactions.
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The synthesis and reactivity of heterobimetallic complexes have
attracted considerable interest in the last few years since bifunctionality as
well as models for heterogeneous catalysis were expected . A number of
bridging ligand have employed for the stabilization of such structures. The
two ligands most commonly employed have been phosphido groups and
bisdiphenylphosphinomethane (dppm). The chemistry of dppm containing
heterometallics complexes is relatively recent since the first such complex
was described only in 1982. The ligands were thought to be stable and
relatively inert chemically, thus providing a good opportunity to study
cooperative effects effects between different metals .

Low-valent binuclear complexes are, in principle, well suited to
"oxidative-addition" reactions. With this idea in mind we have chosen
heterobimetallic complex, [MoRu(CO)¢(dppm),]. Consistent with the low
oxidation states of the metals, compound 1 has been found to be active
toward oxidative addition reaction involving substrates such as halogens,
hydrogen,... .

The reactions of halogens (Cl,, Br,, 1) with [MoRu(CO)s(dppm);]
(1) (dppm = Ph,PCH,PPh;) have been studied. The reactions proceed
readily at ambient temperature, yielding [MoRu(CO)s(p-X)(u-
CO)(dppm),]" (X = C1(2), Br (3), 1 (4)). Complex 2 and 4 has been isolated
and characterized by elemental analysis and NMR spectroscopy. The X-ray
structure of 4 has been determined. Complex 4 crystallizes in the triclinic
space group P-1 (No 2) with a(A)=15.419(1), b(A)=16.5284(9), c(A)
=17.2391(10), a(°)=105.826(3), B(°)=11.852(2), y (°)=104.339(4) and
counter ion of this cation, [Mo(CO)ls]" crystallizes in a monocapped
octahedron. Complex 4 has a semibridging carbonyl group primarily bound
to the Mo atom.
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Much effort has gone into the development of conducting
polymers on one hand. while others have focused on electron transfer
in metal complexes. Bridging the two fields to creatc hybrid materials
requires a firm understanding of the electronic architecture of the
metal-ligand bond. There has been a great of facuse on ruthenium
complexes in particular. The coordination chemistry of ruthenium( 1)
and (III) has been well developed due to their ability to from slable
complexes with a wide range of organic lignds.

In this study. [Ru(temy(bpy)L]PF , complexes where trpy is 2,2.:6'.2"-

terpyridinc.Bpy is 2.2-bipyridinc and L is monoanions of 4-
bromophenylcyanilmidc (4-Brpcyd), 4-methoxyphenylcyanamide (4-
MeOPcyd).2,4-dibromophenylcyanamide(2.4-Br 5 pcyd).2.4-
dimethylphnylcyanamidc (2,4-Me , pcyd).2-methylphenylcyanamide
(2-MePcyd). pheny cyanamide(pcyd) and naphtylcyanamide (ncyd)
have been prepared and characterized by elemental analysis. IR. H-
NMR and UV-vis and cyclic voltammetry. Spectroelectrochemistry
was used to generate the electronic absorption spectra of the Ru(lll)
complexes. [Ru(terpy)(bpy)L]*" in acetonitrile solution.
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Ring -Opening mct athesis Polymerization (ROMP) has recently
played a major role in the controlled construction of functional
polymers. Particularly, remarkable functional group to lerance, This
reaction is readily amenable to the arrangement of photoactive and
redox-active units. An interesting class of chromophore for
ncorporation in to ROMP polymers are ruthenium(II)bipyridyl or
phenanthroline complexes. Because of their unique photophysical and
redox properties these molecules, have been extensively investigated
as component of light harvestig assemblies, photocatalysts and
biological probes. Here, it is reported the synthesis and X-ray structure
of monomer.

The Novel Metalated Azo Pigment, [Cu(azodicyd)] , , as a Colorant for tdllio ylgae
Polymers

Rezvani .A.R, Hadadzadeh. H 2 0t g
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There are three general types of colorants for polymers: organic
pigments,dyes and inorganic pigments. Dyes are soluble under the
conditions of use but must be completely dissolved, leaving no color
streaks and little or no haze. Inorganic and organic pigments are
insoluble and consist of particles that must be dispersed by physical
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means. Azo dyes and pigments are an important colorant for coloring
polystyrene, phenolics, poly(vinylchloride) and polyolefines. In this
study, we have synthesized a novel polymeric azo Cu(Il) pigment,
[Cu(azodicyd)] , where the bridging ligand is dianion of 4,4'-
azodiphenylcyanamide(azodicyd) for coloring PVC, PE and PP
polymers. This pigment has many interesting behavior such as
antifungus  and  antibacterial ~ properties. = Neutral  4,4'-
azodi(phenylcyanamide) can be synthesized from , 4,4'- azodianiline
by the desulfurization of thiourea method. Azo Cu(Il) pigment can be
prepared from neutral 4' - azodi (phenylcyanamide) in acetone - water
in the presence of triethylamine. The presence of only one sharp and
very intense absorption band for the cyanamide stretching frequency
in the azo Cu(Il) pigment provides evidence that both cayanamide
moeties on the phenyl rings are equivalent in the solid state.

The electronic absorption spectra of the azodi(phenylcyanamide)
dianion in DMF show a strong visible absorption, which we have
assigned to a NCN - to - N=N group intraligand charge transfer (
ILCT ) transition. When this dianion coordinated to Cu(Il) , this
transition is still observed ,but it is now approximately coincident in
energy with metal- to - ligand charge transfer ( MLCT) transition.

This azo Cu(Il) pigment can mix and melt with PE, PP and PVC
without any thermal degradation and also absorb UV light, but
without secondary photochemical reactions and hence protect the
organic polymers. The DSC of the pigment and mixture of
pigment/polymer were recorded and showed a thermal stability for all
of the samples. The pigment is very stable in acidic, basic, oxidizing
and reducing solutions.
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Much effort has gone into the development of conducting
polymers on one hand. while others havc focuscd on electron transfer
in metal complexes. Bridging the two fields to creatc hybrid materials
requires a firm understanding of the elcetronic architecture of the
metal-ligand bond. There has been a great deal of focus on ruthenium
complexes in panicular, The coordination chemisty of ruthenium( II)
and (III) has been well developed due to their ability to form stable
complexes with a wide range of organic lignds.

In this study. [Ru(terpy)(bpy)L]PF , complexes. where trpy is

2,2".6'.2"- terpyridinc. Bpy is 2.2.-bipyridinc and L is monoanions of
4-bromophenylcyanamide (4-Brpeyd). 4- methoxyphcnylcyanamide
(4-MeOPcyd). 2.4-dibromophcnylcyanamide (2.4-Br , pcyd). 2.4-
dimcthylphnylcyanamidc (2.4-Mc , pcyd).2-mcthylphcnylcyanamidc
(2-McPcyd). phcny cyanamide (Pcyd) and naphtylcyanamide (ncyd)
have been prepared and characterized by elemental analysis. IR. 'H-
NMR and UV-vis and cyclic voltammetry. Spectroelectrochemistry
was used to generate thc electronic absorption spectra of the Ru(lll)
complexes. [Ru(tcrpy)(bpy)L)* . in acetonitrile solution. The spectral
data associated with the Ru(lll)-cyanamido LMCT chromophore were
comared to those derived from Ru( III) analogues in order to gain a
greater understanding of the effect of spectator ligands on the nature
of the Ru(Ill)-Cyanamido bond. The data suppons greater covalency
in the Ru(Ill)-cyanamide bond of [Ru(terpy)(pby)L] > complexes
compared to their Ru(lll) analogues.
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Photophysical and Electrochemical studies of monomer and dimmer of s allio olgie
Ruthenum(II)Dipyridoquinoxaline-Norbornene

Rezvani. A.R, Hadadzadeh .H ? 0 g

14" Iranian chemistry & chemical Engineeing congress o los pb

Olns &)yl Joxo

WWAY role &b

oSS

Synthesis of proton transfer complexes containing carboxylic
acid and lewisbases has been a fascinating area of current research
interest [1]. These complexes confer considerable stability due to
expanded intermolecular hydrogen bondings. In this research group,
the synthesis of a proton transfer compound from 2,6-
pyridinedicarboxylic acid, [pydc.H , ], and 2,6-pyridinediamine,
[pyda], [2] and some metal complexes of these systems have been
reported and their crystal structures have been detennined. In this
regard, another proton transfer compound (LH , ), [phen.H] 3
[pydc] > , has been synthesized from the reaction of 1,10-
phenanthroline, [phen], and 2,6-pyridinedicarboxylic acid. NMR
spectroscopy was conducted to characterize the structure of LH,. A
comparison between H and " CNMR spectra of proton transfer LH,
and those of reactants clearly indicated the presence of both 2,6-
pyridinedicarboxylic acid and 1,10 -phenanthroline in LH,. After
characterization of the proton transfer compound, two complexes
[Zn(pydc) , 1[Zn(pheny , (H , 0) , [7H , 0(I)and
[Zn(phen), ], [H(Hpydc), J(NO,),.13H, 0 (2) were synthesized from
the reaction of LH, and ZnSO , .7H, 0 and Zn(NO , ), 4H, O,

respectively. The characterization of these complexes were performed
using 'H and " CNMR spectroscopy. The resulting spectra indicated
the presence of both [phen.H]* and [pydc]* fragments in complexes.
The molecular structure of the complexes was characterized by X-ray
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single crystal. Complex (1) was crystallized in the space group P1 of
the triclinic system and contained two molecules per unit cell. The
unit cell dimensions were:a=9.9838(9)A °, b=14.7483(I13)A ° and
c=14.8365(13)A°. The R value for 13892 reflection was 0.0398. This
Zn ** complex consists of two 1,10- phenanthroline (cationic
fragment) and two 2,6-pyridinedicarboxylate (anionic fragment) units.
Also, complex (2) was crystallized in the space group P 1 of the
triclinic system and contained two molecules per unit cell. The unit
cell dimensions were: a=12.640(4)A °, b=15.855(5)A ° and c=
21.830(7)A°. The R value for 39948 reflection was 0.0582. In this
complex, hydrogen-bis(pyridine-2-carboxylate) anion occupies a
special position in the inversion center and three phenanthroline units
were coordinated to Zn** ion. Comparison between the results of the
present work and the one perfonned for the Zn(II) complex of L 'H,,

[pydc ][pyda.H , ], clearly indicates the influence of the proton
acceptor fragment on the crystal structure of the resulting complex [3].

A New Economical Process for Production of Water Soluble Silicates P o plgie
from Quartz
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The main types of Sio, used in industry are high purity a -quartz,
vitreous silica, silica get , fumed silica diatomaceous and alkaline
silicates.

Alkaline silicates produce by a ordinary method so that, Sio, must be

melt with NaOH or KOH at high temperature (T> 1 O00°C ) in a
electrical furnace or rotary kiln. In this study, we have been reported a
new economical method for production of sodium, potassium, calcium
and sodium /potassium silicates from quartz powder. The quartz
powder characterizd by X- Ray diffraction (XRD) , X-Ray
fluorescence (XRF) and sectioning techniques.
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Then, quartz powder and given base were reacted in presence of some
additives at very low temperature (300 < T <400°C).

In this method, additives have an important role for decreasing of
temperature from T> 1000°C to T=300-400°C and energy saving.
The method is modified to achieve a very high yield (>98%) at low
temperature and minimum of used additives. This method can be
extended for manufacturing of different kinds of silicates such as
aluminium, magnesium and iron silicates. Both water soluble and
water insoluble silicates use in many basic industeries e.g. polymer,
zeolite, binder, adhesives etc.

synthesis and characterization and use of sl oylghe
Ruthenium(Il)Dipyridiouinoxaline Norbornene as ROMP monomer
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Ring opening metatheses polymerization (ROMP) has recently
played a major role in the control of construction of functional
polymers. particulary, because of its living nature and its remarkable
functional group tolerance, this reaction is readily amenable to the
synthesis of polymers containing a well-defined arrangement of photo
active and redox -active unites.

And interesting class of chronophers for incorporation into ROMP
polymers are ruthenium (II)bipyridyl or phenanthroline complexes.

In this report,firstdipyridoquinoxaline-norbonene ligand was
synthesized, purified and characterized by ' H, ® C, NMR, high
resolution FAB-MS crystallography.

Because of its strongly metal coordinating Phenanthroline ligand,and
the possibility of binding this unit to the ROMP reaction. Instead,
metal complexation of this ligand was considered.

In the second attempt, the ruthenium(Il)dipyridoquinoxalaine -
norbornene was synthesized,purified using column chromatography
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and characterized by 'H NMR ,” C NMR ,ESI-MS high resolution
FAB-MS and X-ray crystallography.

X-ray structure exhibits a highly ordered packing arrangement n -
stacking of their phenanthroline units,as well as head to tail stacking
of their di pyridoquinoxaline - norbomene moieties.

The ring opening metatheses polymerization of this complex was
examined indichloromethane,using ruthenium alkylidene[(H , IME)(3-

Br-PY), CI, Ru=CHPh] Catalyst.

Stability of carbodiimides type compounds:Adensity functional theory :a@ . 5igie
investigation
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Carbodiimdes are an 1mportant class of hetero-
cumulene(Y=C=X)compounds that contain two carbon-nitrogen
doublebonds in an orthogonal geometry,a relatively uncommon
feature for a molecule structure.

These compounds have attracted considerable intrest in organic
chemistry and biochemistry because of of their importance as versatile
reagents in synthesis[1].

Carbodiimides have asymmetric allene-like structures(la)and they
can be reoresented by the resonance structures(1b)and(1c):
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+ +
N —/CEN H < N=/C=NH - . /N =C-NH

R R

1(a) 1(b) 1(c)

N=C=NH + N=CH2 — N=C=NH + N=CH2
R Me M’ R

Geometrical isomerizition of carbodiimides can take place by rotation

about the c-n bondor inversion of the of the nitrogen lone pair.

Therefore optical isomerism 1s possible but their resolution has not

been achieved because of the low free-energy barrier to

racernization[2].

Theoretical studies in conjunction with isodesmic reactines have been

used to Provide quite informative data for the understanding of the

effect of substituenton the structure and stability of various cumulene

systems[3 and refs.therein].

However the effect of substituent on the stability of carbodimides has

not yet been studied.

Therefore,abinitio and density functional theory (DFT)methods[4]

were used in this work to investigatev the influence of the various

substituents on the stability of carbodiimides,using the following

isodesmic reactions:

R= Me,H,PH,Cyclopropyl, CHO,C=CH,CH=CH2,CO2H,C=N,CF3
NO2,0H,SH,NH2,PH2,F,CL,BH2,BeH,Li,MgH,SiH and AIH2,

Theorctical Study of Restricted Rotation in Six- membered Cyclic | : dli o 4o
Nitrosamine compounds
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The nitrosamines constitute a family of potent carcinogens which
are formed readily from a diverse set of nitrogen compounds and
nitrite or its derivatives. The parent nitros ammonia, NH, -NO, is of

spatial interest in atmospheric chemistry and it has been- studied in
very much detail. Barrier to rotation about the N-N bond is important
factor in determining the conformations of these compounds, as well
as to understand the mechanism of their bioactivation and
detoxification. It seems that there is a relation between rotational
barrier and the biological activity of N- nitrosamines that can be
considered as potential NO/NO * donors[1,2].

Theorctical Study of Restrictcd Rotation in Six- membered Cyclic | : aslis 4lgie
Nitrosamine compounds

Roohi . H, Ebrahimi. A, Khan mohammadi. A : i &1
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The most important industrially utilized silicon compounds are the
halides and their derivatives, silicon dioxide and silicas in their
various forms, silicates in the form of glass, water glass, enamel frits,
silicates fillers, zeolites, cement, silicon nitride and silicon carbide.
The most important industrially utilized silicon halides are silicon
tetrachloride SiCl, and trichlorosilane SiHCI, . Both are formed by
the reaction of elemental silicon with HCI at temperatures above
300°C. SiCl, 1is the raw material for the manufacture of many
industrial products.

In this study, we reported reaction of Iranian ferrosilicon with chlorine
gas to produce SiCl, by a fixed bed reactor. Thus a small fixed bed

reactor was designed and effects of temperature and flow rate of
chlorine gas on the yield were examined (Fig. 1).
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Ferrosilicon was analyzed using XRD technique. XRD pattern showed
a crystalline Si Phase in ferrosilicon alloy (Fig. 2). This alloy has an
amorphous Si phase too. The presence of these two phases in
ferrosilicon alloy can reduce operation temperature for production of
SiCI, . The reaction process is modified to achieve a pure and high
yield of SiC, .

Theoretical study of restricted Rotation in six — membered Cyclic :ali o lgic
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The nitrosamine constitute a family of potent carcinogens which
are formed readilyfrom a diverse set of nitrogen compounds and
nitrite or its derivatvies . The parent nitros ammonia , NH, -NO , is of

spatial interest in atomosoheric chemistry and it has been studied very
much detail. Barrier to rotation about the N-N bond is important factor
in determining the conformations of these compounds , as well as to
understand the mechanism of their bioactvation and detoxifocation . It
seems that there is a relation between rotational barrier and the
biological as potential NO/NO " donors(1,2).

We have recently reported a study of the kinetics parameters
associated with the rotation of the nitroso group about the N-N bOnd ,
the influence of electronic and steric effects of substituents on these
rotational energy barriers and also relative stability of the Eand Z
isomers of five-membered cyclic Nitrosamine compounds by using a
DFT based method (3).
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The restricted rotation about the N-N bond in nitrosamine
compoundshas motivated severalrespectively . Activation barrier for
la (X=CH,)and 4, (X=0)is im good agreement with experimental

values (88.20 and 83.60kj/mol, respectively ) obtained by dynamic
NMRtechnique (4).

The NOB analysis results show that in the series la,2a and 4a the
change of N-Noccupancies on rotation is 0.01913, 0.01905 and
0.01962 respectively , in accord with the change in barrier in
compounds 3 and 5 is 0.01985 and 0.01952 , respectively . also , NBO
results illustrate the 0 charge is less negative in 4 , (X = O ) than in the

la 2a nitrosamine compounds.

Study of the Ion Exchange Ability of Chitin By Potentiometric Method cadlis o gae
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Chitin 1s the most abundant polysaccharide next to cellulose. It
is solid and insoluble in majority of the solvent systems. Due to the
functional groups of this naturally occurring polymer( - NH 2),it can
be used in certain cases for metal cation removal from the wastewater
[1].

In this study, Lobster (Shah Meygu) was collected from Oman Sea
and after demineralization and protein removal by HCI (6m) and
NaOH (5m) chitin was extracted (12%). Purification of the extracted
chitin was carried out by NaCl 1 % and CH3COOH 1%. FT -1IR
spectrum of the prepared sample was perfectly matched by Merck
proyided spectrum. Potentiometric titration curves showed that, the
hydroxide groups of chitin are not active and it has alkaline character.

Potentiomertic titration of the same amount (0.25g) of the chitin by
hydrochloric acid (0.25M) revealed that, chitin molecules are
protonated. Also back titration by sodium hydroxide (0.5M) showed
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two equilibrium points, which can be related to the free H+ and
protonated aminoacetyl groups.

The cation exchange ability of the chitin for cations
Zn2+,Pb2+,Cd2+and Cr3+ were studied at null current. Results
indicated that, adsorption and complex formation of cations with
amino acetyl groups occurred. 90% of cations are adsorbed on chitin
and were removed from the solution. It was observed that the metal
cation adsorption is influenced by factors such as pH, particle size of
chitin [2]. Due to these properties of the chitin molecules it looks we
can use this natural polymer in chromatography separation as solid
phase instead of polyamide layer and micro crystalline cellulose
(MCC) [3].
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Cyclic voltametric studies of complex formation behveen Pb ™, o
Baand Ni ™ and humic substances extracted from forest soil
in dimethyl sulfoxide media.
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The two important humic substances humic and fulvic acid
produced by decomposition of plant remainders in the forest soil and
can play vital role in the transfer of metal ions in nature have been
extracted by IHSS method. These two substances have been treated
separately with 1g of unhydrous acetale of Pb **, Ni**, and Ba™ in
dimethy sulfoxide medium. The resulting complexed were studied by
cyclic voltammetry and DP A techniques. In these methods TBAH
was used as supporting electrod. Platinum disk as working electrod
and Aq/AgCl as reference electrolyte. All the voltammograms were
recorded between the scanning rate of 100 to 500 mv/sec. The results
indicate that the complex formed between humic acid and Ba ™
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cations either separate or in combination with other metal ions, is
more stable than those of other two cations. This is because a cathodic

shift to negative potentials has observed.

Also simoltaneous addition of Pb*™and Ni*to a solution of fulvic
acid in dimethyl sulfoxide, causes formatlon of lead complex only
which has a sharp DPA peak at Ep=-, 0.85 Volt. This indicated that
the system is irreversible. Thus in presence of Pb**, copper complex
do not form . The above results show that chelating propenies of
humic substances can influence in the removal of lead as an
environmental pollutant. Also it is imponan, in the investigation of
biological cycle of heavy metal and transition metal ions in soil and
mater.

Determination of selectivity of some cations such as Ni+2 ions in the | : gi__ olgee
presence of extracted humic acid from forest soil of Gorgan in aquous
media by ion exchange techniques

Sardashti. A.R : odo2d &l

Olrl oty 2SI Jlons ooy |1 i lop 0
ol | ¢ aityl s

WAY= )55 | ¢ oledlyl G,

ouuS>

Humic acid was extracted from forest soil by IHSS method. This
natural organic polymer acid has two active functional groups
(carboxylic and phnolic groups). The groups can be act as an ion
exchanger.

In This project discontinuous ion exchange technique has been used to
detennination of selectivity of some cations such as Pb**, Cd **and

Ni *in the presence of extracted humic acid in the region of various
pH [1]. Obtained results from our experiments show that whe the pH
us changed from 3.75 to 6.75, the titration of cations is increased on
the humic acid . From the obtained data, the dissociation constants of
complexes by potentiometric method were calculated for Pb ™,
Cd*™and Ni* cations (3.4728, 3.0795 and 2.7305) respectively. The
observed values the Pb* complex (generated from reaction between
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Pb**, cation and humic acid is more stable than the others (Cd **and
Nicomplex). In addition the values of ionic exchange constants of
above complexes are also reported for Pb**, Cd *and Ni** (0.2469,
0.0884 and 0.0246) respectively [2].so the obtained stability constant
of cationic complexes by the potentiometric method are in completely
with the ionic exchange strength of humic acid.with respect to our
experimental results, the relative selectivity of Pb* , Cd*and Ni*in
the presence of humic acid can be reported according to this Pb*™ >
Cd*™>Ni* [3]. The observed results are also indicated the heavy
metals of industrial and agricultural waste water may be eliminated
according to this maner.

Synthesis of New Ketenes and Trappcd These Compounds by TEMPO | ytie ol
Shaterian .H.R, Tavakoli. E : o g
14 " Iranian chemistry & chemical Engineeing congress ‘o los ol
ol &) Joo
\WAY | c_al_? & HU
RV

Due to the recent the works . it was decided to prepare the new
ketenes namely (alkyl phetalemyl ketene from the corresponding acyl
chloridc and inslead of TEA proton sponge was used as base. This
base does not causes polymerization of ketenes. (Following formula).
because of the reactivity of these ketenes, was generated in situe
andwas trapped by TEMPO.

The 'H NMR. "C NMR. IR and Mass spectroscopy of the produets
are consisted with the proposed structure whieh as follows.
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The possibility of applying headspace microextraction into a
single drop for the determination of amines in aqueous solutions is
demonstrated. A drop of benzyl alcohol containing 2- butanone as an
internal standard was suspended from the tip of a syringe needle over
the headspace of stirred sample solutions for extraction. The drop was
then injected directly into a GC. The total chromatographic
determination was less than 10 minutes. Optimization of experimental
conditions (sampling time, sampling temperature, stirring rate, ionic
strength of the solution, concentration of reagents, time of extraction
and organic drop volume) were investigated and the linear range and
the precision were also examined. Calibration curves yielded good
linearity and concentrations down to 2.5 ng/ml were detectable with
RSD values ranging from 6.0 to 12.0% and the method was applied to
the determination of amines in tap and river waters.
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Anomeric effect has been introduced in carbohydrate chemistry by
Edward, where electronegative substituents sush as alkoxy and
halogen at the anomeric carbon atom of pyranosides show a tendency
to occupy the axial position [1]. Because of the importance of
anomeric effect in carbohydrates, the sugar moiety in nucleosides and
many other heteroatom-containing (cyclic) systems, much attention
has been paid to this effect since 1955 [2-6]. The morpholine mofit is
found in numerous theraoeutic areas such as migrane [7a], dermatitis
[7b], antidepressants [7c], and diabeties [7d]. Merck has investigated
N- substituted-2-heterocyclic growth stimulants, bronchodilators,
antidepressants, and antiobesity agents [7¢]. morpholine derivatives
for activity as We have recently reported dynamic conformational and
X-ray study of imidoyl-N-2- amino-(1,4-dioxane) [8]. In this work, we
wish to report the use of AM, calculations to study the influence of
different substituents on the geometry and stability of isomers of the
title compounds. AM, calculations showed that group -NHG occupy

the axial position, Scheme.

/~-N-R O@N_R
S GHN
NHG
R

Scheme
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A large variety of new organic molecules containing a trivalent
dicoordinated phosphorus atom have synthesized. Most of these
molecules present interesting properties in coordination chemistry,
and resent investigations have shown that they are often good electron
acceptors. Phosphaallenes were first prepared by Yashifuji in the
1980s. The chemistry of phosphaallenes has been reviewed by Esudie
and his coworkers in 2000 . Therefore, theoretical studies can help in
interpreting their properties. Phosphaallenes are isoelectronic with
carbodimides, ketenirnines , allenes and ketenes.

In this work, An isodesmic reaction was designed to study substituent
effects on the stability of P-substituent phosphaallenes, Scheme. Ab
initio calculations are used to calculate the geometries and energies of
P- substituent phosphaallenes. A good correlation (AE= -9.39 y ,.+
25.43) between substituent group electronegativity and the stability of
phosphaallenes has been found. Electropositive substituents stabilize
phosphaallenes while electronegative substituents destabilize
phosphaallenes.
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Phosphorous ylides are reactive systems, which take part in many
reactions of valuc in organic synthesis. These ylides are usually
prepared by treatment of phosphonium salt with a base, and
phosphonium slat are usually prepared from the phosphine and an
alkyl halide. phosphonium salt are also prepared by michael addition
of phosphorus nucleophiles to activated olfins among other methods.
we whish to describe here an ~fficient synthetic route t02-
Mercaptobenzoxazole containing stable phosphorus
ylides.Thus,reacrion ~ of  triphenylphosphine  with  dialkyl
acetylenedicarboxylates in the presence ofsrrong NH-acids leads to
the Corresponding stable heterocyclic phosphorus ylides 4 in excellent
ylied.
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The past decade has been marked by conciderable developments in
the chemistry of lowcoordinated phosphorus compounds.Aswith other
phosphorus-containing compounds in low coordinationstate,
phosphaallenes appear to possess unusual physico-chemical properties
JIn this connection, theoretical studies are more than helful in
interpreting the new data, assignment of spectroscopic parametes, and
in predicting reactive sites and thereby could stimulate further
experimentalwork.Phosphaallenes are isoelectronic with
carbodimides, ketenimines , allenes and ketenes .In this work, AM,

semi-empirical SCF MO calculations are used to calculate the
geometries and energies of C-substituent phosphaallenes. An
isodesmic reaction was designed to study substituent effects on the
stability of C-substituent phosphaallenes, Scheme. A good correlation
(AE =-5.1 y 4.+ 13.844) between substituent group electronegativity
and the stability of phosphaallenes has been found. Electropositive
substituents  stabilize = phosphaallenes  while electronegative
substituents destabilize phosphaallenes.
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The Beckmann rearrangement is the skeletal rearrangement of
ketoximes in the presence of certain acids, including lewis acids, to
give amides or lactams. Accordingly, the Beckmann rearrangement
has become an increasingly reliable synthetic tool in organic
chemistry.It is a preferred way to incorporate the nitrogen atom
efficiently in both acylic and cyclic systems, thereby providing a
powerfull method for a variety of alkaloid synthesis. Heterogeneous
organic reactions have proven useful to chemists in the laboratory as
well as in the industrial context. The solid-state reaction (or solvent-
free reaction) has many advantages; reduced pollution, low costs, and
simplicity in process and handling. These factors are especially
important in industry .

We wish to report herein the novel reagent utility of PCL,/ ALCL,as a
facile, fast and efficient reagent for conversion of ketoximes to amides

via Beckmann rearrangement in exellent yields in the absence of
solvent
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The Study of 1,3-Allylic Strain in Imidoyl-N-2-Amino-N-Acyl | : ajtie ol
Morpholines by AM, Molecular Orbital Calculations . ".
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The stereochemical questions regarding the introduction of
asymmetry from the exiting chiral centres in the molecule have been
studied by experimental and theoretical methods for allyl alcohol
substrates. 1,3-Allylic strain has been proposed to be the key factor
governing the stereoselectivity. It has been found that
alkylidenecyclohexaes bearing alkyl groups of moderate size at C-2
tend to adopt the conformation with the alkylgroup axial in order to
relieve unfavorable van der Waals interactions with the alkylidene
group. This results from van der Waals repulsion between the alkyl
group in the equatorial position and cis substituents on the exocyclic
double bond. The term 1,3-allylic strain is used to designate this steric
effect .The morpholine mofit is found in numerous theraoeutic areas
such as migrane , dermatitis, antidepressants, and diabeties. Merck has
investigated N-substituted- 2-heterocyclic morpholine derivatives for
activity as growth stimulants, bronchodilators, antidepressants, and
antiobesity agents.

We have recently reported dynamic conformational and X-ray study
of imidoyl-N-2-amino- (1,4-dioxane) .In this work, we wish to report
the use of AM1 calculations to study the influence of acyl substituents
on the geometry and stability of N -substituent isomers of the title
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compounds. AM1 calculations showed that group -NHG occupy the
axial position, Scheme.

NGH
Scheme

A One-pot Synthesis of Aryl-N-[(4-Mcthylphenylsulfonyl)]-N- : dllio ylgas
(Triphenylphos phoranylidene) Imidocarbamates from 5-
Aryloxytetrazolcs
Modarresi-Alam. A. R 2 0 g
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Iminophosphoranes(alsocalledphosphoranimines, phosphinimines,
phosphorazenes) are intermediates in the synthesis of natural products
and of nitrogen-containing organic compounds. The reaction of a
tertiary phosphine with an organic azide to produce an
iminophosphorane after nitrogen evolution is known as the Staudinger
reaction .

An immense variety of azides have been employed in the Staudinger
reaction, with the only limits apparently being the avaiability of the
requisite azide and the thermal and shock stability of azides. However,
the Staudinger imination of trivalant phosphorus compounds with
imidoyl azides has not been investigated. In recent years imidoyl
azides have been used as a convenient precursors for generation of
nitrenes. Most of the used azides face problems such as handling
difficulties, the danger of explosion, and low selectivity. Imidoyl
azides, by contrast, show none of these problems .

In this work, we wish to report a one-pot synthesis of imidoyl
iminophosphoranes from 5- aryloxytetrazoles and toluenesulfonyl
chloride in the presence of triethylamine and triphenylphosphine.
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Synthesis of stable phosphorous ylidcs from Acetanilide Derivatives in the :a@ s o gie

Presence of acetylenedicarboxilate and triphenylphosphine
Hazeri.N,Maghsoodlou.M.T Dowiau il
14" Iranian Chemistry &Chemical Engineering Congress F ol sl
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Phosphorous ylides are reactive systems, which take part in many
reactions of value in organic synthesis. These ylides are usually
prepared by treatment of phosphonium salt with a base, and
phosphonium slat are usually prepared from the phosphine and an
alkyl halide. phosphonium salt are also prepared by michael addition
of phosphorus nucleophiles to activated olfins among other methods.
we whish to describe here an efficient synthetic route to Acetanilide
Derivatives containing stable phosphorus ylides. Thus,reaction of
triphenylphosphine with dialkyl acetylenedicarboxylates in the
presence of strong NH-acids leads to the Corresponding stable
heterocyclic phoophorus ylides 4 in excellent ylied.
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phosphorous ylides are reactive systems, which take part in
many reactions of value in organic synthcsis. These ylides are usually
prepared by treatment of phosphonium salt with a base, and
phosphonium slat are usually prepared from the phosphine and an
alkyl halide. phosphonium salt are also prepared by michael addition
of phosphorus spclcphiles to activated olfins among other methods.
we whish to describe here an efficient synthetic route to 7-Aza indole
containing stable phosphorus ylides. Thus,reaction
oftriphenylphosphine with dialkyl acetylenedicarboxylates in the
presence of strong NH-acids leads to the Corresponding stable
heterocyclic phosphorus ylides 4 in excellent yield .
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A Facile Synthetic Route to Highly Functionalized Helical
Dipyrrolophenanthrolines from Reaction between 1,10 Phenanthroline
and Dialkylacetylenedicarboxylates
Maghsoodlou .M.T, Habibi Khorasani. S. M s odd— a5 &l
The Second Seminar of Macrocyclic Chemistry ) PO SN I
Zanjan University + Ayl Jxeeo
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1,10 - Phenanthroline and its 5- substituted derivatives react with
dialkyl acetylenedicarboxylates to give dipyrrolo [1,2 - a:2°,1" - k]
[1,10] phenanthroline derivatives, which exhibit nonplanarity enforced
by the crowding of the ester groups. Many diverse products can be
prepared from the addition of acetylenic esters to nitrogn- containing
heterocycles. An example is the interesting reaction between pyridine
and dimethyl acethlenedicarboxylate in methanol, in which the
indolizine 1,2,3- tricarboxylate (1) is isolated. However, there appears
to be no report of a reaction product formed from 1,10 -
phenanthroline (2a)° and acetylenic esters .We have found that 1 , /0
- phenanthrolines 2a - d wundergo reaction with dialkyl
acetylenedicarboxylates 3a , b to give hitherto unknown dipyrrolo [
1,2 - a: 2°, 1'-k ] [1,10]phenanthroline derivatives 4a-e in moderate
yields. In polar solvent and low temperature 1, 10 - phenanthroline
undergo reaction with dialkyl acetylenedicarboxylates 3a,b to give
hitherto unknown dihydrodipyrrolo [1,2- a: 21 '-k ][1,10]
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phenanthroline derivatives (5a-c). The essential structures of products
(4a-e) , (5a-c) were deduced from their elemental analyses and their
"H and " CNMR. spectra as well as from the IR spectra which
exhibited strong c=o signals. The mass spectra of these compounds
displayed molecular ion peaks at m/z for (4a-e¢) and (5a-b). Initial
fragmentations involve loss of the side chains.

CO,Me
7 N N
N A 60 Me [
Al
ReC-C=e-co
CO,He 3 R
i Rv Me
X l \N b ke Et
1
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23y}
b xaMe
¢ x=cl
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Synthesis of stable phosphorous ylides from 2-Hydroxy benzimidazole Alio ylgae
in the Presence of acetylenedicarboxilate and triphenylphosphine

Maghsoodlou. M. T oAy g
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Phosphorous ylides are reactivc systems, which take part in
many reaction of value in organic synthesis.These ylides are usually
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prepared by treatment of phosphonium Salt with a base, and
phosphonium slat are usually prepared from the phosphine and an
alkyt halide. phosphonium salt are also prepared by michael addition
of phosphorus nucleophiles to activated olfins among other
methods.we whish to describe here an efficient synthetic route to 2-
Hydroxy benzimidazole containing stable phosphorus ylides
Thus,reactionof triphenylphosphine with dialkyl
acetylencdicarboxylates 1 in the presence of strong NH-acids 2 leads
to the Corresponding stable heterocyclic phosphorus ylides 3 in
excellent yields.
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Synthesis of stable phosphorous ylides from 2-thiazoline — 2- thiol in s allio ylgie

the Presence of acetylenedicarboxilate and triphenylphosphine
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Phosphorous ylides are reactive systems, which takc part in many
reactions of value in organic synthesis.These ylidcs arc usually
prepared by treatment of phosphonium salt with a base, and
phosphonium slat are usually prepared from the phosphine and an
alkyl halide. phosphonium salt are also prepared by michael addition
of phosphorus nucleophiles to activated olfins among other methods.
we whish to describe here an efficient synthetic route to 2- Thiazoline-
2-thiol containing stable phosphur ylides. Thus,reaction of
triphenylphosphine with dialkyl acetylenedicarboxylates in the
presence of strong NH-acids leads to the Corresponding stable
heterocyclic phosphorus ylides 4 in excellent ylied.
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Synthesis of stable phosphorous ylides from reaction between 1- s allio ylgie
phenyl-3-pyrazolidinone and dialky acetylenedicarboxilte in  the
Presence of triphenylphosphine
Maghsoodlou. M. T 00y g
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phosphorous ylides are reative systems.which takepart in many
reacttions of value in organic synthesis .These ylides are usually
prepared by treatment of phosohonium saltwith a base , and
phosphonium salt are usually prepared from the phosphine and an
alkyl halide . phosphonium salt are also prepared by michael addition
of phosporus nucleophiles to activated olfins among other methods .
we whish to describe here an efficient synthetic route to 1- phenyl-3-
pyrazolidinone containing stable phosphorus ylides. Thus ,reaction of
triphenylphosphine with dialky acctylenedicarboxy in the presence of
strong NH-acide leads to the corresponding stable heterocyclic
phosphorus ylides 4 in cxcellent yield.
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Interaction of 2,2' - bipyridineoctylglycinatopalladium (II) nitratc with s alio ylgie
serum albumin

Mansuri Torshizi. H, Eslami Moghaddam. M oAy g
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Transition metal complexes with favorable antitumor activity are

mainly pt, pd,and Rh compounds . among the palladium

comlexespd(Il) ( 2,2' - bipyridine ) ( amino acid )] " complexes have
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aroused great interest because they could be active as antiviral or
antitumoral agents [I].

procedure : Bromoethylacetate was made by esterification of
bromoacetic acid which was then reacted with octylamine to get
octylglycine ethylester . On hydrolysis of octylglycine ethyl ester , the
octylglycine was made. This compound was reacted with
[ pd(bpy)(H,0),]* to yield the titled complex [2] . This complex

was interacted with bovine serum albumin (BSA) by isothermal
titration, UV-Visible spectrophotometry and microcalorimetry in
30mM Tris - buffer, PH=7.0 .

Results : In the interaction of [ Pd(bpy)(oct-gly)]NO, ( where bpy is
2,2 - bipyridine and Oct - gly is octyl glycine) with bovine serum
albumin ( BSA ) . there is a set of 18 binding sites for complex on the
protein at two temparatures of 300 and 310K are 2.2 and ,
respectively. The binding of theprotein at two temparatures of 300
and310K are 2.2 and 2.4 , respectively . The binding of the complex
on BSA is endothermic with mean binding constant of 21.0 and
16.4mM "'at 300 and 310K respectively. The complex can denature
the protein as the same as surfactants([ L ],,=0.55mM at 300K and
0.4mM at 310K. The stability of BSA in the interaction study with
the complex is 84and 58Kj mol ' at300 and 310K respectively.Also,
The enthalpy of denaturation measured by denaturation of protein due

to interaction with complex is 842Kjmor .

A mixed-ligand Palladium(II) Complex of 2,2 - bipyridine and amino o ylgas
acid derivative. Synthesis and intraction with Bovine Serum albumin

Mansuri Torshizi. H, Eslami Moghaddam. M 00y g

14" Iranian chemistry & chemical Engineeing congress o los pb
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Aim :Among the Palladium compounds, [ pd(Il) ( 2,2' - bipyridine ) (
amino acid ) |"": complexes have aroused great interest because they
could be active as antiviral or antitumoral agents [I].
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Procedure: Bromoethylacetate was made by esterification of bromo -
acetic acid which was then reacted with hexylamine to get
Hexylglycine ethylester. On hydrolysis of Hexylglycine thylester, the
Hexylglycine was made. This compound was reacted with|
pd(bpy)(H, O),]* to yield the titled complex [2] . This complex was
reacted with bovine serum albumin (BSA) by isothermal titration,
UV-Visible spectrophotometry and microcalorimetry in Tris - buffer
30mM ,PH=7.0 .

Results: [Pd(bpy)(oct-gly)INO, ( where bpy is 2.2' - bipyridine and
Hex - gly is Hexyl glycine) have been intracted with bovine serum
albumin ( BSA ). there is a set of 18 binding sites for complex on the
BSA with weak positive cooperativity in the binding process (n
,=1.24). The binding of the complex on BSA is endothermic with

mean association binding constant of 28.93 mM ' .The denature
strength of complex is similar to surfactants([L],,, =0.26 mM) as the

complex can denature the protein at 47° C .

tllio ylgie

Interaction of. 2,2' -bipyridinehexylglycinatopulladiurn (II) nitratc with

calf thymusDNA.

Mansuri Torshizi. H, Eslami Moghaddam. M 00y g
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Mim : Transition metal complexes with favorable antitumor
activity arc mainly pt, pd and Rh compounds . Among the palladium
complexes, [ pd(Il) ( 2,2. - bipyridine ) ( amino acid )] " complexes
have aroused great interest because they could be active as antiviral or
antitumoral agents [1].
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Procedure:Bromoethylacetale was made by esterification of
bromoacetic acid which was then reacted with hexylamine to get
hexylglycine ethylester. On hydrolysis of hexylglycine ethylester, the
hexylglycine was made. This compound was reacted with
[ pd(bpy)(H, O),]*" to yield the titled complex [2] . This complex
was interacted with highly polymerized calf thymus DNA by
isothermal titration, UV-Visible spectropholometry and
microcalorimetry in 30mM Tris - buffer , PH=7.0.

Results : A new palladium (II) complex of formula [ pd(bpy)(Hex-
gly )NO, (were bpy is 2,2 -bipyridine and Hex-gly is Hexyl glycine)
have been synthesized by reaction of [ pd(bpy)(H, O), J(NO,)2 with
an appropriate amount of amino acid derivative in water. This
complex and ligand have been characterized by chemical analysis,
conductivity meansurement and by UV-Visible , Infrared and ' H-
NMR spectroscopy. The detailed ' H-NMR and Infrared spectral
studies of the complex ascertain the mode of binding of amino , acid
derivative to palladium through nitrogen of -NH group and oxygen of
terminal- COO group. The molar conductance value of the complex in
water suggest it to bel: 1 electrolyte .

The interaction of this palladium complex with DNA have been
studied using isothermal titration, UV-Visble spectrophotometry and
microcalorimetry at 2/ °C and 37°C in Tris buffer solution of PH=7.0.
There is a set of 28 binding sits for complex on the DNA with positive
cooperativity in binding (n=3.7 at 2/°C and n=4.8 at 37°C) . The
binding of the complex is endothemlic with mean association binding
constant of 12mM and 30 mM ™" at 27°C and 37°C respectively .

The denaturant strength of complex 1is similar to surfactant
([L],,,=0.28 mM at 27°C and 0.32 mM at 37°C ). The stability of

DNA in the interaction with complex (AG?Y,,,) is 28.46 Kj mol ' and
26.52 Kj mol " at 27°C and 37°C respectively. Also AH? or

Conformahon
AH 0 in the range of 27°C to ¢ 37°C find out to be 86.59Kj
mor ' [3].

Denatuation
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Characterization of CuO/Zno Catalysts and Their Precursors: Effect of | : wli o ylgie
Precipitate Ageing Upon the Structure and Morphology of Precursors
and Catalysts

Mirzaezi .A, Habibi .M, Hutchingsb . Graham J, Taylor Stuart .H : o 451,
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of Iran
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Copper zinc oxide catalysts are prepared with atomic ratio of
Cu/Zn=2/1 using a coprecipitation procedure under air atmosphere.
The time of ageing has been varied and the effect of precipitate ageing
time upon the structure and morphology of different catalysts and their
precursors is investigated.

The precursors and catalysts were characterised by powder X-ray
diffraction, thermal gravimetric analysis, differential scanning
calorimetric, temperature programmed reduction, transmission
electron microscopy and BET surface area. The X-ray diffraction,
electron microscopy and BET analysis showed that the ageing of the
initial precursor altered the structure of the precursor. On conversion
of the precursor to oxide, the ageing effect manifests itself as textural
promotion (decrease in particle size, increase in surface area). The
TPR reduction profiles of the CuO/ZnO mixed oxide catalysts showed
a dramatic change of shape on ageing.

Effect of aging on catalyst performance for copper manganese oxide Pl s
catalysts prepared by coprecipitation in ambient temperature CO

oxidation

Mirzaezi .A, Habibi .M : o2 &l

The 10" symposium of the society of Crystallography and Mineralogy —: oh—lb— b5
of Iran

University of sistan &baluchestan :aSlyl Jx—s
January 1-2, 2003
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Copper manganese oxides are prepared using a co precipitation
procedure and studied for the oxidation of carbon monoxide at
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ambient temperature. In particular, the effect of the aging time, 1. e.
the time that the precipitate remains in contact with the precipitating
medium, is investigated. It is shown that this parameter is of crucial
importance in controlling the catalytic perfonnance and that catalyst
which are aged for less than 30 min or greater than 300 min give the
best perfonnance. Preliminary characterisation using powder X-ray
diffraction indicates that a combination between CuO and copper
manganese oxides may be responsible for the enhanced activity
observed with these samples.

The unaged and 30 min aged catalyst were relatively active showing
diffraction peaks from the phases CuO, Mn, O, and Cu,,Mn,0,,

the activity was attributed to the presence of CuO, as catalysts aged
between 30 min and 300 min were considerably less active, whilst the
diffraction patterns were similar but the CuO diffraction intensity was
reduced. Ageing for 300 min produced a catalyst with Cu,,Mn,, O,

as the predominant phase with minor phases of copper and manganese
oxide. The catalyst aged for 12 h showed a significantly different
diffraction pattern, CuMn , O , and CuO were identified, whilst
Mn, O, was not detected. Thus, longer ageing times effected the

Cu/Mn ratio of the mixed oxide, decreasing from 0.875 below 300
min to 0.666 after 300 min and further to 0.5 after 12 h. It is therefore
possible that the higher activity of the mixed oxide catalysts aged for
longer periods ids related to the bulk Cu/Mn ratio and the
incorporation of manganese into the mixed oxide phase is consistent
with the decrease of diffraction intensity from Mn, O,.

The preparation and Activity of copper Zinc oxide catalysts for tAlli o ylgie
Ambient temperature carbonmonoide oxidation
Mirzaezi .A, Habibi .M : o2 &l

The 10" symposium of the society of Crystallography and Mineralogy —: oh—lb— L5
of Iran

University of sistan &baluchestan s aSlyl Jx—o

January 1-2, 2003 e P
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A series of copper zinc oxides catalysts have been prepared using
a coprecipitatin procedure under atmospheres of air , carbon dioxide ,
hydrogen and nitrogen , by varying the aging time in the precipitation
liquor . The catalysts were studied for the oxidation of CO at ambient
temperature . All the catalysts exhibitedterperature CO oxidatin
activity , whilst the most active were those prepared in the air . it is
shown that the aging time is of crucial importance in controlling the
,catalytic activity . the most active catalysts were aged for 165 min
and longer , and this was due to the influence of the high surface areas
correcting catalyst activity for the effect of surface areas
demonstrated that the catalyst aged, 60min had the greatest oxidation
rates. characterisatin by power X-ray diffaction showed that the
catalyst precursors were sensitive to aging time .it was also evodent
that the precursor morphology was influenced by aging time. the
calcined catalysts were all compresed of CuO and ZnO . the origin of
the high activity for the CU/ZNO catalysts prepared with short aging
time is not clear , but it appears that the highly dispersed CUO and
ZNO ,and the presence of solid solution phases formed during the
controlled precipitation and aging process are important .

Solid-phase iodine as an oxidant in flow injection analysis:determination : ali o g
of ascorbic acid in pharmaceuticals and foods by background correction
Noroozifar. M, Khorasani-Motlagh. M { odie—a3 &l
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2003 C a6
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A flow injection analysis (FIA)-background correction method
comprising two solid-phase reactors and spectrophotometry for
determination of ascorbic acid (AsA) is proposed. A polyethylene
mini-column filled with solid iodine (30% m/m suspended on silica
gel beads), reactor 1, and other column filled only with silica gel,
reactor 2, which are then incorporated in a flow system so that solid
1odine reagent in reactor 1 is affected as the sample passes through the
column. The sample blank is produced by the oxidation of the AsA by
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1odine to form dehydroascorbic acid, insensitive to ultraviolet at 267
nm. AsA in samples is determined after injected in reactor 2; the
difference in two analytical signal observed is related to amount of
AsA. The linear range of the system is up to 50 mg ml' with a
detection limit of 0.08 mg ml”', R.S.D. of better than 1.0% and
sampling frequency of 110 sample h™'. The method is successfully
applied to the determination of AsA in pharmaceuticals and foods.
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Synthesis and characterization of a New Verdoheme Derivative CAlE o yleie
Noroozifar. M, Khorasani-Motlagh. M o205 &l
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The ability of metalloporphyrins and the heme enzymes,
particularly cytochrome P-450, to catalyze a remarkable range of
oxidations that utilize molecules of oxygen as the oxidant has received
an extraordinary degree of attentlon for well over two decades. As a
result, considerable advances have been made in understanding what
species are involved in these important processes, and it is clear that in
the appropriate protein environment the heme/dioxygen combination
can produce a potent oxidant. Oxidation of heme in pyridine by
dioxygen in the presence of a reducing agent (hydrazine or ascorbic
acid) has been used as a model for the heme oxygenase reaction. This
process, which is termed coupled oxidation, is generally believed to
occur through the sequence of intermediates shown in Scheme 1 .Here
we report on the isolation of a new verdoheme derivative, OEOPFeF
(1) (OEOP, monoanion of octaethyloxoporphyrin). Compound 1 has
been characterized by paramagnetic 'H, " FNMR, UV - Vis as well as
elemental analysis. Spectroscopic studies of 1 show that there is a
structural difference between 1 with two other known verdoheme
derivatives.Also, the reactions of 1 with py and HX (X=C,, Br) in

dichloromethane have been studied by UV-Vis and paramagnetic
"HNMR spectroscopy.
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Scheme I
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Electrocatalytic determination of ascorbic acid by modified glassy carbon :ais s ;g1
with nickel(II) macrocycle containing dianionic tetraazaannulene ligand
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L-Ascorbic acid (AsA) is known for its reductive properties
and for its use on a wide scale as an antioxidant agent in foods and
drinks; it is also important for therapeutic purposes and biological
metabolism [1, 2]. Therefore, recent advances in the food and
pharmaceutical industries and need for nutritional assessment
necessitate the development of a selective, simple and accurate to
determine AsA.

A variety of examples of the electrochemical determination of AsA using
modified electrode have been proposed [3, 4]. In the present work, we have
examined the catalytic property of a [Ni(Me4-NO,Bzo,[ 14]tetracneN,)] macrocycle
modified-glassy electrode for electrocatalytic oxidation of L-ascorbic acid in pH =
7. It has been shown the peak potential shifted to the negative by 200 mV
compared with that for the bare electrode in the cyclic voltammograms. The
calibration curve was linear up to 5x10° M with detection limit 4.7x107 M and
RSD% better 2.5%. This new modified electrode was applied to commercial
pharmaceutical tablets, injections and foods. The results obtained were identical
than the ones obtained by the classical 2, 6-dichlorophenolindophenol method.



\YAY JL» Ol ol olKuisly YY) aoldlw

Electrocatalytic determination of ascorbic acid by modified glassy carbon  :aias o gac
with nickel(II) macrocycle containing dianionic tetraazaannulene ligand
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L-Ascorbic acid (AsA) is known for its reductive properties
and for its use on a wide scale as an antioxidant agent in foods and
drinks; it is also important for therapeutic purposes and biological
metabolism [1, 2]. Therefore, recent advances in the food and
pharmaceutical industries and need for nutritional assessment
necessitate the development of a selective, simple and accurate to
determine AsA.

A variety of examples of the electrochemical determination of AsA
using modified electrode have been proposed [3, 4]. In the present
work, we have examined the catalytic property of a [Ni(Mey-
NO,Bzo,[14]tetraeneN,4)] macrocycle modified-glassy electrode for
electrocatalytic oxidation of L-ascorbic acid in pH = 7. It has been
shown the peak potential shifted to the negative by 200 mV compared
with that for the bare electrode in the cyclic voltammograms. The
calibration curve was linear up to 5x10° M with detection limit
4.7x107 M and RSD% better 2.5%. This new modified electrode was
applied to commercial pharmaceutical tablets, injections and foods.
The results obtained were identical than the ones obtained by the
classical 2, 6-dichlorophenolindophenol method.
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Nickel is an important metal to be considered in environmental and
toxicological studies owing to it being both essential and toxic to living organisms.
Nickel, mainly present in red meat, chocolates, vegetable oils and effluent
discharged from electroplating industries, can be determined by various methods,
spectrophotometric, coulometric and gravimetric.

A very simple, selective and sensitive method is developed for the
spectrophotometric determination of nickel based on its reaction with a new
reagent 1,2-bis(diphenylphosphino)ethane ligand (colorless) to instantaneously
give a yellow colored product exhibiting absorbance at 333 nm in acidic media.
Following the recommended procedure, nickel can be determined with linear
calibration graphs up to 5 mg L' and detection limits of 40 pg L', respectively.
The molar absorptivity is 2.5x10* L mol”" cm™ with Sandell sensitivity indexes of
2.3 ng cm™. The effect of pH, reagent concentration and stoichiometry of the
reaction were studied. It is possible to determine nickel in presence of large
number of cations and anions. The unique selectivity and sensitivity of the method
allowed its direct application to the determination of nickel in foods and complex
matrices of certified reference materials samples. The relative standard deviation is
better than 1.40 % (n=10).

Solid —phase iodine as an oxidant in flow injection analysis: determination : G 4fgse
of ascorbic acid pharmaceuticals and real samples by background
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Ascorbic acid (4A4) is an important vitamin which participates in a great

variety of biological events concerning electrotransport reactions, hydroxylations,
the oxidative catabolism of aromatic amin acids and so on [I].

The use of solid-phase reactors incorporated into FIA manifolds may offer certain

advantages over homogenecous systems [2]. Reagent consumption is greatly
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decreased and the system is simplified with fewer junctions for mixing of reagents,
sample and carrier streams.

A Dbackground correction method has been developed for the
determination of ascorbic acid by flow injection analysis using two
solid-phase reactors and spectrophotometry. A polyethylene mini-
column is filled with solid iodine (30% m/m suspended on silica gel
beads), reactor 1, and another column is filled only with silica gel,
reactor 2, which are then incorporated in a flow system. The solid
iodine reagent in reactor 1 is affected as the sample passes through the
column. The sample blank is produced by the oxidation of the ascorbic
acid with iodine to form dihedroascorbic acid, insensitive to ultraviolet
at 267 nm. The total analytical signal is determined after injected
samples in reactor 2, and then ascorbic acid concentration could be
calculated by difference. The linear range of the system is up to 50 ug

ml ~' with a detection limit of 0.08 pg ml'. The relative standard
deviation is better than 1:0% and sampling frequency of 110-sample

h~'. The method is successfully applied to the determination of ascorbic
acid in pharmaceuticals and real samples.
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The use of solid-phase reactors incorporated into FIA manifolds may
offer certain advantages over homogeneous systems. Reagent consumption
is greatly decreased and the system is simplified with fewer junctions for
mixing of reagents, sample and carrier streams [1].

It is known that chromate ion is reduced quantitatively to the Cr’” by AsA
and dihedroascorbic acid (C¢HgOg) is formed:
2 CrO4” + 3 CeHsOs + 10 H' —— > 2Cr’" + 3 CsHeOs + 8 H,O

The present work reports on a FIA of determining AsA with
detection remaining chromate ions by dissolution DPC in a FI system. The
method is based on the reduction chromate ions with ascorbic acid in the
samples and then remaining chromate ions determined FIA-
spectrophotometrically at 548 nm, via a decrease in response by
diphenylcarbazide (DPC), involving on-line dissolution of the reagent. Solid
DPC (35% m/m suspended on silica gel beads) is packed in a steeliness
column, which is then incorporated in a single-line flow system so that
reagent dissolution is affected as the remaining chromate ions passes
through the column. The calibration curve was linear up to 175 pg/ml of
ascorbic acid with a detection limit of 1.5 pg/ml, RSD of better than 1.7%
and sampling frequency of 80 samples h™. The method was successfully
applied to the determination of ascorbic acid in tablets and reals samples.
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Among inorganic anions, cyanide is one of the best known and
most hazardous pollutants of the environment because of its toxic
effect at very low levels. Cyanide ion exerts an inhibitory action on
certain metabolic enzyme systems, most notably cytochrome oxidase,
the enzyme involved in the ultimate transfer of electrons to molecular
oxygen. The ability of cyanide to complex to a range of metals has
been used in several industrial processes including mining for the
extraction of ores, metallurgy and the photographic industry and in the
production of organic chemicals. A few number of flow injection
techniques with different detection system have been published for
cyanide measurement such as flame atomic absorption spectrometry
and Fluorimetry .

A very simple flame atomic absorption spectrometry method
has been developed for the indirect determination of cyanide using a
flow injection system based on the complextion reaction between
CdCO; and CdS (30% m/m suspended on silica gel beads) and
cyanide. The Cd(CN),>, produced by CdCO; or CdS being formed
with cyanide in natural medium, measured by flame atomic
absorption spectrometry. The absorbance of Cd(CN),> is proportional
to the concentration of cyanide in the sample. The proposed method
allows the determination of cyanide in the linear range up to 100 pg
ml™", detection limit 0.2 ug ml” with a relative standard deviation of
0.5 % at 75 samples per hour. The method is successfully applied to
the determination of cyanide in natural water samples, industrial waste
waters and foods.
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Ascorbic acid occurs generally in plants, foods and pharmaceuticals. It is
an essential constituent in the human body and participates in many different
biological processes. In addition, it is favorable to the growth and formation of
antibodies and can enhance the ability to counteract disease. A large number of
flow injection techniques with different detection system have been published for
ascorbic acid measurement such as background correction with solid-phase iodine
[1], flame atomic absorption spectrometry [2, 3], spectrophotometric [4, 5].

A very simple spectrophotometric method has been developed for indirect
determination of ascorbic acid using flow injection system based on the redox
reaction between iron(Ill)/thiocyanate complex and ascorbic acid in acidic
medium. A reverse peak was formed from injection ascorbic acid in an Iron (III)-
thiocyanate complex carrier stream at 462 nm. The height of the reverse peak is
proportional to the concentration of ascorbic acid in the sample. Merit figures of
results such as a relative standard deviation of 2.0% (n=6), linear concentrations
range up to 100 pg/mL and detection limit 0.36 pg/mL were obtained. No
significant differences at the 95% confidence level were observed in comparison
with results obtained by a manual standard procedure. The proposed system

allowed the determination of ascorbic acid in pharmaceutical formulations and
foods.
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The use of solid-phase reactors incorporated into FIA manifolds may
offer certain advantages over homogeneous systems. Reagent consumption
is greatly decreased and the system is simplified with fewer junctions for
mixing of reagents, sample and carrier streams [1].

It is known that chromate ion is reduced quantitatively to the Cr’” by AsA
and dihedroascorbic acid (C¢HgOg) is formed:
2 CrO4” + 3 CeHsOs + 10 H' —— > 2Cr’" + 3 CsHeOs + 8 H,O

The present work reports on a FIA of determining AsA with
detection remaining chromate ions by dissolution DPC in a FI system. The
method is based on the reduction chromate ions with ascorbic acid in the
samples and then remaining chromate ions determined FIA-
spectrophotometrically at 548 nm, via a decrease in response by
diphenylcarbazide (DPC), involving on-line dissolution of the reagent. Solid
DPC (35% m/m suspended on silica gel beads) is packed in a steeliness
column, which is then incorporated in a single-line flow system so that
reagent dissolution is affected as the remaining chromate ions passes
through the column. The calibration curve was linear up to 175 pg/ml of
ascorbic acid with a detection limit of 1.5 pg/ml, RSD of better than 1.7%
and sampling frequency of 80 samples h™. The method was successfully
applied to the determination of ascorbic acid in tablets and reals samples.
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In recent years, efficient electrocatalytic reduction of dioxygen has
been one of the most important issues in the development of air batteries and
numerous works have been dedicated to designing innovative catalysts [1].
Thin layers of organic solvents that are immiscible with water and can be
interposed between surface of graphite electrodes and aqueous solution can be used
to examine the electrochemistry of reactants that are soluble in the organic solvent
but insoluble in water. The attractive features of the method are its simplicity and
the fact that well-defined electrochemical responses are obtained from reactants
that exhibit week or ill-defined response when they are adsorbed directly on the
surface of graphite electrodes [2]. In the present work, we have study the
electrocatalytic reduction of dioxygen by octaethyloxoporphyrinlron(II) chloride,
OEOPFeCl, in thin layer of benzonitrile on glassy carbon electrode . The
electrochemical behavior and stability of the modified electrode as well as the two
electron reduction of dioxygen at the electrode was investigated using cyclic
voltammetry (CV), chronoamperometry and rotating disk electrode (RDE). The
modified electrode showed excellent electrocatalytic ability for the reduction of O,
to H,O; in acidic solution (1 M HCIO,4) with overpotantial 500 mV lower than the
bare glassy carbon electrode. The heterogeneous rate constant for the reduction of
dioxygen at the modified electrode was determined by RDE voltammetry using
Koutecky-Levich plots. A possible catalytic mechanism is offered that is
compatible with the experimental observations.
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In this research, thin films of Zr/ZrO , composites were

deposited by reactive magnetron sputtering technique on Si and Fused
Silica substrates, and their structures were investigated by XRD
method.

The optical response of the samples was studied using spectroscopy
methods. Also the effect of vacuum annealing on the structures and
the optical properties were studied. XRD results indicated that as
prepared samples were amorphous and vacuum annealing induced
crystallization in the cermet films. This research also showed that
without doping, the tetragonal phase phase of Zirconia can be
stabilized at a temperature lower than the normal transition
temperature. This 1s "grain size stabilization" and relates to the small
size of the crystallites. The results of optical properties of the cermet
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films indicated dependence of the absorption edge and total absorption
to the crystal structure of the samples.
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In this paper we study the almost every where convergence of
sums of negatively dependent random variables, also the classical
strong law of large numbers for independent random variables are
generalized to the case of ND random variables. Also we will find
some exponential upper bounds for the maximum of sums of ND
random variables.
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In this note first we define the notions of fuzzy positive
implicativehyper BCK- ideals of types 5,6,7 and 8. Then we prove
some classification theorems which determine the above notions
according to the level subsets. Also we obtain the relationships
between these notions and fuzzy (strong, weak, S-weak, reflexive) hy-
per BCK-ideals. Finally, by considering the product of two hyper
BCK-algebras we give some theorems which show that how the
product of two fuzzy positive implicative hyper BCK-ideals can be a
fuzzy positive implicative.
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In this note first we define the notions of fuzzy commutative
hyper BCK-ideals of type 1, 2, 3 and 4. Then we state and prove some
theorems which determine the above notions according to the level
subsets. Also we obtain the relationships between these notions and
fuzzy (strong, weak) hyper BCK-ideals and fuzzy (positive
implicative, implicative) hyper BCK-ideals.
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To investigate the effect of water content on the mechanical
behavior of fine-grained sedimentary rocks three different types of
shales; clayshale, mudshale and mudstone, from different locations
were studied. The samples were tested at different water contents
ranging from oven-dried to saturated condition. Preparing samples of
standard size for testing was a troublesome task. Many samples break
during coring, cutting, grinding and storing because of disintegration
of these rocks when subject to change in water content. This
nondurable behavior of these rocks is responsible for numerous slope
instability problems, underground excavation problems and
embankment failures.

Water content has been demonstrated to have a marked influence
on the strength and deformation properties. The uniaxial compressive
strength and modulus of elasticity decrease significantly as the water
content increases. The results show a reduction of more than 90% in
uniaxial compressive strength from oven-dried to saturated condition.
This strength reduction due to moisture content for the rocks studied is
significantly higher than the values reported by other researchers. A
general equation was developed for this type of fine-grained
sedimentary rocks that may be wused for predicting uniaxial
compressive strength from the available information on water content.

Modulus of elasticity was found to be influenced by anisotropy,
but the most significant influence, regarding reduction of the modulus
of elasticity, was the change from dry to saturated condition. Test
results show a significant reduction in the static modulus of elasticity
from oven-dried condition to saturated condition. The results of these
tests show an average reduction in modulus of elasticity, from that in
dry state, of about 84% for the shales studied.
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Polynitrogen compounds have been studied extensively for the
last two decades. In view of great experimental difficulties, most of
the efforts have been limited to theoretical studies [1]. Interests in
allotropes of nitrogen and nitrogen analogues of metallocenes have
been identified pentazole N (1) as a possible precursor [2]. Several
gas-phase calculations have been predicted that anion 1 to be an
isolable stable species separated by a barrier of at least 19 kcal/mol
from the thennodypamically stable N; and N, [3]. The breakthroughs



WAY Jlo . Olioly g i ol oiipgs deldl

in the synthesis area are the synthesis of the N; and Njions in the
form of salt [4]. The stability of N: N as an isolated species and in a

potential periodic structure has been investigated [5].Gas-phase
N: Nj had enough charge separation to be called an ion pair. The

relatively ionic structure of N N, is due to the unusually large
ionization potential of N;. In the present work, the interaction
between N (1) and HF, HCI, and HBr proton donors were studied to
compare the proton affinity of N with F~, CI", and Br~. The nature

of interactions was investigated using the quantum theory of “atom in
molecule” (AIM) [6] and natural orbital analysis (NAO and NBO) [7]
in the cases 1 - 2d.

N N X={(a) F
— —
N N\ N3 —2 \I y (b) Cl
| 2 L ) o (c) Br
5
N~ N (d) Ns
1 2
Study of cu(Il)fixation on the digested sediment of municipal waste water s s o gae

purification station and determination of ket chronopotentionetric method
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The investigation were carried out on the sediments obtained after
biological treatment from digestor part of station in water purification
station of MONTPELLIER city france.

These digested sediments are mainly organic material that are in the
from of humic acid . lon exchange properties of humic acid is due to
the presence of carboxylic and phenolic functional groups in its
structure . in thes work fixation of cations on humic acid have been
invistigated using ion exchange mechanism.

Kinetic studies indicate that this reaction is slow and take two days for
complition and is Phdependent . the results obtained indicate thet the

distribution cofficient (P)has the value of 10° l%g and the amount of

absorbed cu ?is 3.098 e%g of dry material at PH=7.

As the PH of medium increase the omat ion gets activated and thus the
electrostatic attraction between cu*and functional groups on humic
acid as well as retention time increases.

At this state the distribuation confficients get their limites and the
slope of the curve log p=f(PH).
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A one-pot synthesis of (S)-(-)-propranolol is reported.

Zn(NO;),/(+)-tartaric acid catalyzed enantioselective synthesis of (S)-

(-)-propranolol via kinetic resolution of key intermediate a-naphthyl
glycidyl ether with high optical and chemical yield.

Effect of aging on catalyst performance for copper manganese oxide s allio ylghe

catalysts prepared by coprecipitation in ambient temperature CO

oxidation

Mirzaeia. A, Habibia. M, Hutchingsb. Graham J, raylor. Stuart H Oy g

The Third Physical Chemistry Seminar s i oS

The 10thSymposium of the Society of Crystallography and Mineralogy sobo &

of Iran

January 1-2 ,2003 ey P
HEEVUEN

Copper manganese oxides are prepared using a co precipitation
procedure and studied for the oxidation of carbon monoxide at
ambient temperature. In particular, the effect of the aging time, i. e.
the time that the precipitate remains in contact with the precipitating
medium, is investigated. It is shown that this parameter is of crucial
importance in controlling the catalytic performance and that catalyst
which are aged for less than 30 min or greater than 300 min give the
best performance. Preliminary characterisation using powder X -ray
diffraction indicates that a combination between CuO and copper
manganese oxides may be responsible for the enhanced activity
observed with these samples.

The unaged and 30 min aged catalyst were relatively active showing
diffraction peaks from the phases CuO, Mn, 0,and Cu,,Mn,0,, the
activity was attributed to the presence of CuO, as catalysts aged
between 30 min and 300 min were considerably less active, whilst the
diffraction patterns were similar but the CuO diffraction intensity was
reduced. Ageing for 300 min produced a catalyst with Cu,,Mn, O,

as the predominant phase with minor phases of copper and manganese
oxide. The catalyst aged for 12 h showed a significantly different
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diffraction pattern, CuMn,0, and CuO were identified, whilst
Mn, 0, was not detected. Thus, longer ageing times effected the
Cu/Mn ratio of the mixed oxide, decreasing from 0.875 below 300
min to 0.666 after 300 min and further to 0.5 after 12 h. It is therefore
possible that the higher activity of the mixed oxide catalysts aged for
longer periods 1ids related to the bulk Cu/Mn ratio and the
incorporation of manganese into the mixed oxide phase is consistent
with the decrease of diffraction intensity from Mn, 0.



Complete convergence for negatively dependent random variable sl ylgie
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In this paper, we study the complete convergence for the means

| <o 1 . .
—Z, X, and z 1. X, via . exponential bounds,where o > 0 and
n="r no

{ X, » n>1} isa sequence of negatively dependent random variables
and { X', 1 < k < n, n >1} is an array of rowwise pairwise
negatively dependent random variables.

Some kinds of positive implicative hyper K -ideals s adlio ylgie

Borzooei, R. A YU SRS

JOURNAL OF DISCRETE MATHEMATICAL SCIENCES Py ol
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In this note we define first the notions of positive implicative
hyperK -ideals of types 1,2....,8. Then by giving many examples we
show that these notions are different. After that we state and prove
some theorems which determine the relaltionships between these
notions. Also by defining the concepts of positive implicative and
quasi alternate hyperK -algebra of type 1 and s -reflexive hyperK -
ideal, we obtain other results. Finally, we distinguish all elements of a
hyperK -ideal generated by a nonempty subset.
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(Weak) Implicative Hyper K-ideals : dllio ylgas
Borumand Saeid A, Borzooei R.A, Zahedi . M.M 0 g
Buletin of the Korean Mathematical Society t Ay gt ol
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In this note first we define the notions of weak implicative and
implicative hyper K-ideals of a hyper K-algebra H. Then we state and
prove some theorems which determine the relationship between these
notions and (weak) hyper K - ideals. Also we give some relations
between these notions and all types of positive implicative hyper K-
ideals. Finally we classify the implicative hyper K-ideals of a hyper K-
algebra of order 3.

Some classification of fuzzy positive implcative hyper k- ideals sl plgie
Borzooei R.A, Zahedi . M.M U SWOPNS
P.UM.A t dy it ol
14 'Y PR
2003 Lol gl

Dol

In this note, first we define the notions of fuzzy positive
implicative hyperK-ideals of types 1,2,...,8. Then by examples we
show that these notions are different. Moreover, we state and prove
some theorems which determine the relationship between these
notions. Finally by defining the concept of positive implicative
hyperK-algebra and quasi alternate hyperK-algebra of type 1, we
obtain other results.

ON POSITIVE IMPLICATIVE HYPER BCK-IDEALS s adlio oylgne
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In this note first we define the notions of positive implicative hyper
BCK- ideals of types 1,2,...,8. Then, giving some examples, we show
that these notions are different. After that we state and prove some
theorems which determine the relationship between these notions and
(strong, weak) hyper BCK-ideals. Finally will be presented, a
classification of hyper BCK-algebra of order 3.

(Anti-)Fuzzy positive implicative hyper k-ideals s allio ylgis
Borzooei .R.A, Zahedi M.M YU SWEPNS
Italian J. Pure and Applied t dy i pl
14 . O)LQ_A:J
2003 tole &b
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In this note by considering first the notions of fuzzy positive
implicative hyperK-ideals of types 1,2,...,8, we state and prove some
lemmas and theorems. Specially, we show that under suitable
conditions, if H is a positive implicative hyperK-algebra and is a quasi
alternate hyperK-algebra of type 2, then any fuzzy hyperK-subalgebra
of H is a fuzzy positive of type 1,5 and 7.

Finally, we define the notions of anti-fuzzy positive of type 1(type
2,3,...,8) and give some related results.

Some kinds of positive implicative hyper K-ideals : alio (ylgie
Borzooei . R.A, Corsini. P, Zahedi . M.M YU SWOPAS
Discrete Mathematical Sciences and Cryptography s dy i Pl
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In this note we define first the notions of positive implicative
hyperK-ideals of types 1,2,...,8. Then by given many examples we
show that these notions are different. After that we state and prove
some theorems which determine the relationships between these
notions. Also by defining the concepts of positive implicative and
quasi alternate hyperK-algebra of type 1 and s-reflexive hyperK-ideal,
we obtain other results. Finally, we distinguish all elements of a
hyperK-ideal generated by a nonempty subset.

Some Remarks on Isologic Extensions of Groups s dlio (ylgie
Moghadam. M. R. R, Salemkar .A. R, Nasrabadi. M. M O g
Archiv der Mathematik sy s ps
81 H Y] P—
2003 tole @b

PousSe

In this paper we study the concept of v-isologisms among the v-
marginal extensions of groups, with respect to a given variety of
groups v. We also give some equivalent conditions under which two
extensions are v-isologic.

Relative Covering Grops tadlio ylgie
Salemkar . A.R, Moghaddam. M.R ? 0 g
JOURNAL COMMUNICATIONS IN ALGEBRA PO A P
VOL. 31 NO 12 s oylo——

2003 role &b




pols saSisls Y\§ Jsl Jead
D oduS

Letv and o Be two varieties of groups defined by the sets of laws V
and W, respectively . We introduce the concept of a w —v -covering
group of a given group and show that every two o —v —Covering
groups of a given group in » are v - isologic. Also , in the case v cw,
we show the existence of such groups for a finite v - prefect group in
o , and also that every automorphism of a finite v - perfect group G in
o may be lifted to an automorphism of a ® —v - covering group of G.
Finally we show that if G is in ® nv , then all ® —v —covering groups
of Gare Hopfian.

n-isoclinism Classes and n-nilpotency Degree of Finite Groups s atlio ylgae
Salemkar.A.R U SWEPNS
Algebra colloquium t dy i pl
To appear oy .
2003 role &b
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Gallagher(1970)and Gustafson(1973) introduced the
commutativity degree of a finite group. In this paper we define the n-
nilpotency degree of finite groups for » > 1 and prove some results as
in P. Lescot (1995) for a certain class of groups. In particular, it is ,
shown that n-isoclinism of finite groups preserves their #-nilpotency
degrees. Finally, some sharper and more general upper bound than
previously known is constructed for the commutativity degree of non-
abelian finite groups.

On flatness of Acts s Wl ylgie
Golchin.Akbar S g
Semigroup Forum s a pis ol
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We consider monoids S = G U I where G is a group and I is an
ideal of S and show that if an S- act is principally weakly flat,(weakly)
flat , torsion free or satisfies conditions (P) or (P) as an I'-act, then it
has these properties as an S- act . We also show that an S-act which is
free, projective or strongly flat as an I'-act may not generally have
these properties as an S- act.

GRANITE OF ZAHEDAN, SOUTHEASTERN IRAN tdllio oylge
Loydle )90 (6580 - damme wspogr 1 oA g

Geophysical Research abstracts 14 gl LS
5 H e)l.o_»i'a
2003 roly &b
D odasy

The late-Eocene-early Oligocene Zahedan granitic rocks are the
most important intrusive rocks in the Nehbandan-Khash tectonic zone
located in the east of Iran. This zone is composed of oceanic crust
rocks such as flysch facies, mafic and ultramafic rocks that are
intruded by the Zahedan granitic rocks and extend for a long distant in
a narrow zone almost with a north-south trend. Samples of these rocks
were taken from Garaghe mountain in the northwest of Zahedan to
Bug mountain near to Mirjave city about 200-km length. The Zahedan
intrusive rocks occurred as batholiths and stocks on outcrops that are
cut by a lot of north-south dykes in some areas. The petrographic
studies show some variations in mineralogy, textures and alteration.
The granitic rocks are generally medium grain and granular in texture.
Other textures are porphyritic, perthitic, granophyric, skeletal,
pegmatitic and aplitic. The granitic rocks are composed of orthoclase,
plagioclase, quartz, and biotite with or without amphibole and
clinopyroxene. Some common accessory minerals are sphene, zircon,
and magnetite. Secondary processes formed chlorite, siricite, calcite,
clay and epidote group minerals from these granites. Tourmaline,
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garnet and andalusite are also reported from these rocks. Many
mineralogical characteristics are similar as I type granitoids and some
of them are similar as S type granitoids. Chemically they are
peraliminus and similar S type granitoids. The granitic rocks are
generally monzogranite, granodiorite and tonalite in composition and
are belong to calc-alkaline magmatic series. Major and trace-element
composition of the Zahedan granitic rocks shows similarities to
subduction and collisions tectonic settings such as Island-arc,
continental-arc, and continent-continent collision settings. However,
there are a few volcanic rocks in this area. Consequently, the Zahedan
granitic rocks probably formed from partial melting of oceanic-crust
rocks such as ophiolites, flysch facies that consist of sandstone, shale
and siltstone in a continental-continental collision setting

An investigation of groundwater condition by geoelectrical resistivity — :alic olgie
method: A case study in Korin aquifer, southeast Iran

LAJA%‘)%@S..U $ O g

Journal of Spatial Hydrology s ay i pLS
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Podasy

The Korin basin is located in Sistan and Baluchestan Province in
the southeast of Iran. Rapid agricultural development in this basin has
caused increase on demand for water supply. The basin is
characterized by an arid climate with an average annual rainfall of 84
mm. The monitoring of the groundwater level exhibits a decreasing
trend of water level. The main reason for this decline in the
groundwater table is that wells pumping from groundwater resource
has exceeded natural recharge in the recent years. In this research the
aquifer of this basin has been studied by the geoelectrical method. The
need for this research is studying groundwater conditions for
protecting groundwater supplies as a unique source of water for this
area.

A resistivity survey was carried out in order to study groundwater
conditions in the shallow Korin aquifer such as depth, thickness and
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location of the aquifer and the type of water. Also zones with high
yield potential have been determined based on the resistivity
information. 596 vertical electrical soundings by Schlumberger array
were conducted out at positions in 26 profiles. The resistivity
Schlumberger sounding m was carried with half-spacing in the range
of 200 m to 400.

The resistivity data confirm that the Korin aquifer consists mainly
of an alluvial aquifer. These data were used to determine the depth and
nature of the alluvium and the boundaries of the aquifer with a
reasonable accuracy. The high resistivity in the southeast and
northwest of the aquifer is due to higher water quality and the
existence of alluvial fan with coarse grain materials. The lower
resistivity in the central and northern parts of the aquifer is due to finer
materials.

Determination of silica sand stiffness s allio ylghe

Jow,y olded Jol = Lo e gy (6,58 1 odiun g

Journal of Engineering Geology sy gl pls
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Site investigation and evaluation of properties of soil or rock
are important aspects of geotechnical design. Determination of the
ground stiffness of the ground is one of the important parameters in
geotechnical engineering. Since the measurement of shear modulus is
very sensitive to soil disturbance, especially for sand, determination of
the stiffness of soil in the field is more reliable than in laboratory tests
on sampled specimens. Measurement of shear modulus is one of the
most common applications of self-boring pressuremeter testing. As an
in situ device, the pressuremeter provides a unique method for
assessing directly the in situ shear modulus of a soil. This paper
describes a laboratory study of silica sand stiffness, which varies with
stress level and strain amplitude. The results show that the elastic
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shear modulus value is mainly dependent on the value of the mean
effective stress and relative density.

Contamination of groundwater resource in Zahedan city due to rapid sl oylgie
development

Lo).n)‘.c % R OA ! O g

Pakistan Journal of Applied Sciences t Ay g oS
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Zahedan city, the capital of Sistan and Baluchestan province
lies in an arid area in the eastern part of Iran. The scarcity of available
water resources in the region along with occurrence of severe drought
during the last four years and rapid population growth rate have
tremendously increased pressure on groundwater resources. However,
large increases in water demand due to high population growth and
changing lifestyle with little recharge have strained Zahedan's
groundwater resources. This phenomena resulting in serious declines
in water levels and quality of groundwater in the major parts of
Zahedan aquifer.

Water demand in the city is estimated about 90 million liters/day in
summer. At present, the fresh water resource is limited to groundwater
resource. Groundwater is provided from a small aquifer beneath the
city that is called Zahedan aquifer with an area about 120 km” and
average thickness of about 20 m.

Groundwater contamination and problem in water supply appear to be
some of the most important reasons inhibiting the sustainable
economic development of the city. The quality of groundwater
deteriorated sharply during the recent years. The main reasons
responsible for the deterioration of the groundwater deal in this paper.
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An investigation of groundwater condition by geoelectrical resistivity s e o g
method: A case study in Korin aquifer, southeast Iran
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The Korin basin is located in Sistan and Baluchestan Province in the
southeast of Iran. Rapid agricultural development in this basin has caused
increase on demand for water supply. The basin is characterized by an arid
climate with an average annual rainfall of 84 mm. The monitoring of the
groundwater level exhibits a decreasing trend of water level. The main
reason for this decline in the groundwater table is that wells pumping from
groundwater resource has exceeded natural recharge in the recent years. In
this research the aquifer of this basin has been studied by the geoelectrical
method. The need for this research is studying groundwater conditions for
protecting groundwater supplies as a unique source of water for this area.

A resistivity survey was carried out in order to study groundwater
conditions in the shallow Korin aquifer such as depth, thickness and location
of the aquifer and the type of water. Also zones with high yield potential
have been determined based on the resistivity information. 596 vertical
electrical soundings by Schlumberger array were conducted out at positions
in 26 profiles. The resistivity Schlumberger sounding m was carried with
half-spacing in the range of 200 m to 400.

The resistivity data confirm that the Korin aquifer consists mainly of an
alluvial aquifer. These data were used to determine the depth and nature of
the alluvium and the boundaries of the aquifer with a reasonable accuracy.
The high resistivity in the southeast and northwest of the aquifer is due to
higher water quality and the existence of alluvial fan with coarse grain
materials. The lower resistivity in the central and northern parts of the
aquifer is due to finer materials.

Natural bond orbital (NBO) population analysis of the highly strained s adlio oylgae
central bond in [1.1.1]propellane and some [1.1.1]heteropropellane
compounds




pole 015l Y Jol b

T e Y I ¥ Y W UWep

JOURNAL OF MOLECULAR STRUCTURE: THEOCHEM tdy pid ol
626 oyl
2003 rels &b
T oo

Natural bond orbital (NBO) analysis method was performed for
the investigation of the relative stability and the nature of the highly
strained central bond in [1.1.1] propellane and some
[1.1.1]heteropropellane compounds. The results explained that how
the p character of natural atomic hybrid orbital on C1 and C3 (central
bond) is increased by the substitution of the bridge head CH, groups
by O, NH, or S and also the resulting bent of the carbon natural hybrid
orbitals (NHO ) of the 6cx and 6z bond orbital from the lines of C—X

and C-Z centers, in these compounds. The NBO analysis of donor—
acceptor (bond—antibond) interactions resulted in decreasing of
occupancy of the localized oc c; orbital of the idealized Lewis
structure, increasing of occupancy of G*C1C3 of the non-Lewis orbital,
and also their subsequent impact on molecular stability and geometry
(bond length) along with the resulting p character of the corresponding
carbon NHO of ¢ bond orbital. Actually, the results suggested that in
these compounds, the C1-C3 bond lengths are closely controlled by
the p character of these hybrid orbitals and also by the nature of CX
bonds. The magnitude of the molecular stabilization energy associated
to delocalization from 6C1C3 and to 6C1C3" bond orbital were also
quantitatively determined.
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Sol-gel derived carbon ceramic composite electrode containing a s adlio oylgne
ruthenium complex for amperometric detection of insulin at physiological
pH

Salimi. A, Pourbeyram. S, Haddadzadeh .H YU SRS
Journal of electroanalytical chemistry Py el
542 Co .
2003 Fols ab
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A novel modified ceramic carbon electrode (CCE) containing
[Ru(bpy)(tpy)CI]PF, complex was fabricated by the sol-gel

technique. The reversible redox couple of Ru(II)/Ru(lll) was
investigated both as a solute in acetonitrile solution and as a
component of a carbon-based conducting composite electrode. The
electrochemical behavior and stability of the modified CCE were
investigated by cyclic voltammetry. Peak currents for the Ru-doped
CCE were controlled by diffusion from a limited field at lower scan
rates and by semi-infinite diffusion at higher scan rates. Peak
potentials and peak currents were not changed with the increase of pH
in the range 3-10. The apparent electron transfer rate constant (k) and

transfer coefficient (o) were determined by cyclic voltammetry and
they were about 29s™' and 0.63. The modified electrode showed
excellent electrocatalytic activity toward insulin electro-oxidation in
acidic solution and at physiological pH values. Insulin was determined
chronoamperometrically at the surface of the modified electrode at
pH 7. Under the optimized conditions, the calibration curve is linear in
the concentration range 0.5 nM- 0.85 p M. The detection limit (signal

to noise is 3) and sensitivity are 0.4 nM and 7.602 4/M, respectively.
The Ru complex-doped CCE shows good repeatability. The response
time, ¢ (90%) was short and equal to 0.3 s or less. The long-term
stability was remarkable (6 months) and, especially the surface
renewal repeatability by simple mechanical polishing (RSD for seven
successive polishing is 1.3%). The advantages of the insulin
amperometric detector based on the ruthenium complex doped CCE
are high sensitivity, inherent stability at physiological pH, excellent



catalytic activity for insulin oxidation and a less expensive and simple
preparation in comparison with recently published methods.

SILICA-POLYETHYLENEGLYCOLS/N20.. COMPLEXES AS e ylgae
HETEROGENEOUS NITRATING AND . NITROSATING AGENTS
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Silica-chloride =~ was reacted with different quantities of
H(OCH,CH»),.OH (n=2-4) to furnish silica-based linear polyethylene
glycols and cyclic polyethylene glycolic ethers. The N,O4 complex of silica-
tetracthylene glycolic ether (III) Ivas selected and used as a stable, cheap,
and heterogeneous silica-based reagent for the selective mono- and
dinitration of phenols and nitrosation of thiols.

Silica-Acetate Complex of N,O,: A Heterogeneous Reagent for the sl o i
Selective Nitration of Phenols and Nitrosation of Thiols
bl isd 5 sselnl - e sk Toa gl

SYNTHETIC COMMUNICATIONS Dyl Al

Vol. 33, No.5, pp. 703-710 | P—

2003 ol fyls
owaSe o

Complexation of gaseous N,O, with acylated silica gel affords an
addition compound, which is an efficient heterogeneous reagent for
the selective mono- and dinitration of phenol, substituted phenols and

nitrosation of thiols.
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Oxidative addition of halogens to MoRu(CO)s(dppm), s adlie o) gie
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Halogens oxidatively add to MoRu(CO)1(dppm ()) Y(at ambient
temperature to yield [(COY(Mo)u-X)(u-CO)(p-

dppm)zRu(CO)z]+[M0(CO)4X3]', where X = Cl (2) or I (3), dppm =
PhpPCH2PPh2, and the pu-CO is semi-bridging. Complexes 2 and 3 have
been characterized by elemental analysis, conductivity, and NMR
spectroscopy, while the molecular structure of 3 has been determined by X-
ray crystallography. Ignoring a weak metal-metal bond interaction, the
cation of 3 is most easily described as pseudo-octahedral at Ru(Il) and
Mo(0) centres; the anion is a monocapped octahedron that has been
described previously.

Electrocatalytic Determination of L-Ascorbic Acid by Modified Glassy s adlio olgne

Carbon with Ni(Me , (CH,CO), [14]tetraenoN , ) Complex

Khorasani-Motlagh. M, Norozifar. M ¢ 0o 9

ANALYTICAL SCIENCES DECEMBER s i oS

19 o)
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Dol

A novel modified glassy carbon electrode containing Ni(Me, (
CH,CO), [14]tetraenoN , ) complex was used as an electrocatalytic

sensor for the determination of L-ascorbic acid in pH = 6.6. The peak
potential shifted to negative by 205 mV compared with that for a bare
electrode in cyclic voltammograrns. The calibration curve was linear
up to 6.2 x 10° M with a detection limit 3.1 x /0" M and an RSD%
better than 2.47%. This newly modified electrode was applied to
commercial pharmaceutical tablets, injections and foods. The obtained



results were identical to those obtained by the classical 2,6-
dichlorophenolindophenol method.

Improvement of selectivity in the Fries rearrangement and direct acylation :dllis ) gic
reactions by means of P,Os/SiO, under microwave irradiation in solvent-free
media
Eshghi, H - Rafie, M, Gordi. Z, Bohloli. M ouiius g
J. CHEM.RESEARCH ¢ e pudii L
S ) V- —.
2003 toly i

H- KWL SN

P,0s/ SiO, was found to be an efficient new reagent in the Fries
rearrangement of acyloxy benzene or naphthalene derivatives and the
direct acylation reactions of phenol and naphthol derivatives with
carboxylic acids under microwave irradiation in solvent-free media.

A FACILE SYNTHESIS OF (S) - (-) - PROPRANOLOL s adlio olgie
Eshghi. H - Porkar Yazdi. H U SWOPNE
jornal of Sciences, Islamic Republic of Iran ay i plS
14 o
2003 iole @b
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A one-pot synthesis of (S)-(-)-propranolol is reported.
Zn(NO,),/( + )-tartaric acid catalyzed enantioselective synthesis of
(S)-(- )-propranolol via kinetic resolution of key intermediate o -
naphthyl glycidyl ether with high optical and chemical yield.
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An Easy Method for the Generation of Amides From Ketones by a s adlio olgne
Beckmann Type Rearrangement Mediated by Microwave

Eshghi. H ? 0 g
Synthetic communications , Py el
17 Y| P—-
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A facile and efficient procedure is developed for one-pot synthesis
of amides from ketones in the presence of P, 0,/S10, reagent in dry
media under microwave irradiation. Ketoximes indirectly in the same
conditions gave amides by Beckmann rearrangement.

Membrane in tandem with a helical sorbent trap as continuous sampling s adlio oylghe
technique of the polyvinyl chloride thermo-oxidative degradation
products for their on-line gas chromatographic monitoring

Kaykhaii . M, Ciucanu. lonel T 0 Uioaand g
Analytic chimica acta 2 dy i pl
491 Y P
2003 tole )b

DoduS>

A flat membrane in tandem with a helical sorbent trap has been
used for continuous sampling of the volatile organic products
generated in the thermal degradation process of the polyvinyl chloride
(PVC) in air, followed by on-line gas chromatographic separation and
mass spectrometric identification. The membrane and trap tandem
makes automatic collection, concentration, and injection ofPVC
volatile and semivolatile degradation products, and it is simple in
terms of instrumentation and operation. The poly(dimethylsiloxane)
(PDMS) membrane used in this study shows a low permeation for
oxygenated derivatives and a high permeation for volatile aromatic
and non-aromatic hydrocarbon, and chlorinated hydrocarbons.
Consequently, the final chromatogram is significantly simplified. By
heating the trap at fixed intervals of time, consecutive gas
chromatograms are obtained in the monitoring process. The sensitivity
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of the method depends on the parameters that affect the time of
trapping, and the permcation through thc membrane.

Quantitative determination of diazepam, nitrazepam and flunitrazeparn in s adlio olghe

tablets using thin-layer chrornatography- densitometry technique

Kaykhaii . M, Bakavoli . M Oy g

Journalof pharmaceutical and biomedical analysis s yid e
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A simple and reliable assay for diazepam, nitrazepam and
flunitrazepam in tablets by high-performance liquid chromatography
(HPLC) and thin-layer chromatography (TLC)-densitometry is
described. A quantity of a ground tablet mass, equal to the average
weight of one tablet was sonicated in MeOH, mixed with appropriate
internal standard, filtered and either injected directly into the liquid
chromatograph, or after evaporation and reconstitution of an aliquot of
the extract, was spotted on a silica gel thin-layer plate. A variable UV
detector, operated at 254 nm was employed in both procedures, A CIS,
reversed phase 7 p m column was used for HPLC analysis; the mobile

phase was a 1:1 (v/») mixture of MeOH (40 °C) and 0,01 M
phosphate buffer (pH 7, 80 °C). The TLC plate was developed in an
unsaturated chromatographic chamber containing 100 ml chloroform-
acetone (9:1); at room temperature, the mobile phase was allowed to
travel 15 cm, The percentage of the active ingredient content of each
tablet obtained by both procedures, was in the range of the stated
amount except for one brand of diazepam tablets which contained

23%less active ingredient than the minimum prescribed amount.
The TLC densitometry, although yields slightly higher values .

than the HPLC method, is preferred due to its simplicity, ease and low
cost.
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Dynamic 'H NMR study of 4 — methylphenoxyimidoyl azides : 4l oloe

conformational or configurational isomerisation?

Modarresi - alam. A.R, Keykha. H, Khamooshi. F F oAy g

Tetrahedron syl o
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PouaSe

DynamiclHNMR(SOOMHZ) investigation of 4-methylphenoxyimidoyl azides
(4- CH; C,H, -O -C = N-Y )-N;, Y=4-CH,-C,H, — SO,-4-Br- C(H, -
SO, -,C,H; SO, -,CH; -SO, -,-CN in acetone —d , at temperature range of
195 — 280 K is reported .The observed free energy barrier(almost
12 keal mol " )is attributed to conformational isomerisation about the N-S bond for

Y=4-CH, -C,H,-SO, -,4-Br—C.H,-S0,-,C H,SO,-,CH, — SO,

and (almost 14 kcal mol ' )to configurational isomerisation( £/Z)about C=N bond
for Y =-CN

Reaction Between Alkyl Isocyanides and Cyclic 1,3- Diketones: A s adlio oylgie

Convenient Synthesis of Functionalized 4H - Pyrans

Maghsoodloul. M. T, Yavariz. Issa 00—y g

Monatshefte fur Chemie chemical Monthly sy s pS

2003 role &b
D oduS>

Alkyl isocyanides react with dialkyl acetylendicarboxylates in the
presence of CH-acids such as cyclopentane-1,3-dione, cyclohexane-
1,3-dione, or 5,5-dimethylcyclohexane-1,3-dione to afford highly
functionalized 4H-pyrans in fairly high yields.

In the case of reaction between dimethyl acetylenedicarboxylate and
5,5-dimethylcyclohexane-1,3-dione in the presence of cyclohexyl
1socya- nide or benzyl isocyanide tetrahydro-cyclopenta[b]pyran
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derivatives were isolated in addition to the 4H-pyran system. The free
energy barrier (96.9 kJmol™) for restricted rotation around the
polarized double bond of the enaminone moiety in dimethyl 2-
[cyclohexylamino-(4,4-dimethyl-2,6-dioxocyclo-
hexylidene)methyl]but-2-enedioate was determined by dynamic NMR
spectroscopy.

A Microcalorimetry and Spectroscopy Study on the Interation of BSA s adlio oylgae

Withl 2,2/ -Bipyridine octylglycinato into palladium (II)Nitrate

Mansoori torshizi, H 00y g

AETA BIOCHEMIEA &BIOPHYSICU P i oS

35 H-g) P
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The interaction of bovine serum albumin(BSA) will a new
palladium (II) complex [pd] (bpy)(Oct-Gly) NO, (bpy. 2.2'-

bipyridine; Oct-Gly,octyl-glycine) was studid byis othermal titration
uv-visible Spectropholometry and microcalorimety in 30 mmol/L Tris
buffer. pH 7.0, There is a set of 18 binding process. The Hill
coeficiens at 300 and 310 K are 2.2 And 2.4, respectively. The binding
of this palladium complex on BSA is endothermic with meam
association binding constant of 21.0 and 16,4 (mmol/L)™" at 300 and
310 K. respectively. The complex can denature the proteint as
surfactants. The stabiliy of BSA in the interactionn study with the
complex is 84 and 58 kJ/mo1 at 300 and 310 K.respectively, .also, the
enthalpy of BSA denaturation due to the interaction with the complex
1s 842 kJ/mol

Co-precipitated copper zinc oxide catalysts for ambient temperature s adlio oylgne
carbon monoxide oxidation: effect of precipitate aging atmosphere on
catalyst activity

Mirzaei. A. A, Shaterian. H. R, Taylorb. S. H, ! 0 Uioaand g

Catalysis letters t Ay g oS
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A study of the effect of the aging atmosphere on the activity of
co-precipitated copper zinc oxide catalysts for the ambient
temperature oxidation of carbon monoxide is described and discussed.
Four aging atmospheres are reported: air, N,, H, and CO,, and both

the precipitation and the aging of the precipitate were carried out by
flowing these gases through the precipitation cell at constant pH and
temperature. For all atmospheres, the surface area of the final Cuo-
ZnO catalyst increases with aging time and, consequently, the specific
activity (mol CO converted/g catalyst/h) also increases. However, the
intrinsic activity (mol CO converted/m?/h) initially decreases with
aging time before attaining a steady level. The highest activity
catalysts were obtained using air as the aging atmosphere and TPR
studies indicate that this catalyst is less readily reduced. Catalysts
prepared using CO, as the aging atmosphere have lower activity,
although the surface areas of these catalysts are not markedly lower,
The study demonstrates that selection of the appropriate aging
atmosphere, as well as the aging time, is an important parameter for
the preparation of co-precipitated catalysts.

The Study of Polymerization Kinetics of Methacrylamide by Oxidation: s adlio ylgie
Reduction System Using Potassium Permanganate/Glycine in Aqueous
Medium

Mirzaei. A. A, Shaterian. H. R, Habibi. M 2 0 g
Journalof applied polymer science t Ay g oS
90 H O)Lo_:d

2003 tole &b
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The polymerization kinetic of methacrylamide with the
KMnO, /glycine redox system has been investigated volumetrically at
3571°C under nitrogen atmosphere in aqueous sulfuric acid medium in
a dimethylsulfoxide/H,O mixture (5%v/v). The rates of
polymerization were found to obey the following equation:
R o [Methacrylamide] " [Glycine] ** (KMnO;]**. A glycine end
group containing polymethacrylamide was prepared by the MnO,
/glycine redox system under mild conditions.The reaction proceeded
with radical mechanism and the overall energy of activation (E,) was
calculated to be 29.87 kJ/mal from the Arrhenius plot in the

temperature range 25-50°C. Molecular weight of the polymer was
determined by viscometry.

Ambient temperature carbon monoxide oxidation using copper manganese s adlie o) gis
oxide catalysts: Effect of residual Na" acting as catalyst poison

thm‘w—b)w‘og)bu—ﬁﬂsl;‘ébﬁ T o g
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The effect of ageing of copper manganese oxide catalysts
prepared by co-precipitation is described and discussed. In particular,
the ageing leads to a significant decrease in the concentration of
surface sodium and this correlates with the catalytic activity for the
oxidation of carbon monoxide at the extended ageing time.

Co-precipitated copper zinc oxide catalysts for ambient temperature carbon  : wlis ol gae
monoxide oxidation: effect of precipitate aging atmosphere on catalyst
activity

ool skl Lo e ¢ ol bla - ST et Sy ou—ieasgd

catalysis letters syl al
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A study of the effect of the aging atmosphere on the activity of
coprecipitated copper zinc oxide catalysts for the ambient temperature
oxidation of carbon monoxide is described and discussed. Four aging
atmospheres are reported: air, N,, H, and CO,, and both the
precipitation and the aging of the precipitate were carried out by
flowing these gases through the precipitation cell at constant pH and
temperature. For all atmospheres, the surface area of the final CuO-
ZnO catalyst increases with aging time and, consequently, the specific
activity (mol CO converted/g catalystf/h) also increases. However, the
intrinsic activity (mol CO converted/m*/h) initially decreases with
aging time before attaining a steady level. The highest activity
catalysts were obtained using air as the aging atmosphere and TPR
studies indicate that this catalyst is less readily reduced. Catalysts
prepared using CO, as the aging atmosphere have lower activity.
although the surface areas of these catalysts are not markedly lower.
The study demonstrates that selection of the appropriate aging
atmosphere, as well as the aging time, is an important parameter for
the preparation of co-precipitated catalysts.

Characterisation of Copper-Manganese oxide catalysts: effect of precipitate ~ : 4% ¢ g

ageing upon the structure and morphology of precursors and catalysts

Mirzaeia. A.A, Shaterian. H. R, Habibi. M Polduggd

G. J. Hutchingsb, S. H.Toylor

Applied catalysis DAy pdd al

253 : o badi
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The effect of ageing time on the composition an
morphology of copper manganes oxide catalysts (Cu:Mn = 2:1)
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prepared using a coprecipitation method is described and discussed.
The ageing time was varied from 0 min (for the unaged precursor) to
1440min. The effect of ageing time was investigated using powder X-
ray diffraction (XRD), temperature programmed reduction (TPR),
transmission electron microscopy (TEM) and thermal gravimetric
analysis (TGA). The effects of ageing on the catalyst structure are
discussed in terms of the catalyst performance.

Solid-phase iodine as an oxidant in flow injection analysis: sl o gie
determination of ascorbic acid in pharmaceuticals and foods by
background correction

OB csllas Sluly> 5 plee 58 (S59,80 ¢ ouieus g

Talanta Dy s aLS

61, 173-179 Y| Pa—

2003 tols gyl
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A flow injection analysis (FIA)-background correction method
comprising two solid-phase reactors and spectrophotometry for
determination of ascorbic acid (AsA) is proposed. A polyethylene
mini-column filled with solid iodine (30% m/m suspended on silica
gel beads), reactor 1, and other column filled only with silica gel,
reactor 2, which are then incorporated in a flow system so that solid
iodine reagent in reactor 1 is affected as the sample passes through the
column. The sample blank is produced by the oxidation of the AsA by
1odine to form dehydroascorbic acid, insensitive to ultraviolet at 267
nm. AsA in samples is determined after injected in reactor 2; the
difference in two analytical signal observed is related to amount of

AsA. The linear range of the system is up to 50 mg ml"! with a
detection limit of 0.08 mg ml'l, R.S.D. of better than 1.0% and

sampling frequency of 110 sample hl. The method is successfully
applied to the determination of AsA in pharmaceuticals and foods.
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Application of Potassium Chromate-Diphenylcarbazide in the Quantitative : ai@s ol gac
Determination of Ascorbic Acid by Spectrophotometry

OB 50 cathae (Slol2 g piee B ey 1 outumgd
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A spectrophotometric procedure for the determination of
ascorbic acid in pure form and in a number of pharmaceutical
preparations and real samples has been developed that offers the
advantages of simplicity, accuracy, precision and sensitivity over
many other methods. The method is based on the oxidation of ascorbic
acid by a known excess amount of potassium chromate followed by
the estimation of the unreacted amount of chromate by reactions with
sym-diphenylcarbazide. The reacted oxidant corresponds to the
ascorbic content. At the maximum absorption of 548 nm, Beer's law is
obeyed up to 5 pg/mL of ascorbic acid. Statistical treatment of the

experimental results indicates that the procedure is precise and
accurate. Excipients used as additives in pharmaceutical formulations
did not interfere in the proposed procedure. The reliability of the
method was established by parallel determination against the 2,6-
dichlorophenolindophenol methods. The procedure described was
successfully applied to the determination of bulk drugs, in
pharmaceutical formulations and real samples.

Flow Injection Speciation Analysis of Manganese in Real Samples by s s o gae
Diphenylcarbazide-Spectrophotometric Determination

pBl LS 5 phe 3 39008 1 ou—amgd

Turk J Chem. TP

27, 227-233. Py PR

2003 toly i
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The flow injection speciation of manganese in aqueous solution
using a spectrophotometry method of detection is presented.
Manganese (VII) can be determined spectrophotometrically at 308 nm
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after the reaction with Sym-diphenycarbazide in buffered at pH = 3.05
with phosphate. Under the optimized conditions, total manganese

2+t

concentration can also be determined after oxidation of Mn 0

MnO™# and then Mn2" concentration can be calculated from the
difference. The linear range of determination is
0.047-4.50 mg/l with a 3 detection limit of 31 ug/l. The proposed

method is applied to the determination of MnO™4 and Mn2" in e uent
streams and foods with a relative standard deviation better than

1.85%. A sampling frequency of up to 24 hl can be achieved.
Interfering 1ons can be removed by an ion-exchange column built into
the flow injection system.

Specific Extraction of Chromium as Tetrabutylammonium-Chromate and s adlio olghe
Spectrophotometric Determination by Sym-diphenylcarbazide: Speciation

of Chromium in Effluent Streams

Noroozifar. M, Khorasani-Motlagh. M oAy g
Analytical sciences t dy pilad pl
19 H a)Lo_{Z:
2003 ol &b

PodnS

A very specific, selective, simple and cheap procedure was
developed for the speciation of Cr"' and Cr'". This method is based
on the quantitative extraction of chromate and Cr ™ (previously
oxidized to Cr'") as a tetrabutylammonium-chromate ion-pair in
methyl isobutyl ketone (MIBK), and then back extraction and
preconcentration with an acidic sym-diphenylcarbazide (DPC)
solution. Back extraction was applied to achieve further
preconcentration by a final factor of 20. The Cr"'-DPC complex was
determined in back-extract by a spectrophotometer at 548 nm. Under
these extraction conditions, most of the probable concomitant cations
and anions remained in the first inorganic phase. The calibration
curve was linear up to 0.14 ug L of Cr"" with a detection limit of
222 ng L. The developed procedure was found to be suitable for the
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determination of the Cr"' and Cr'™ species in various natural water
samples with a relative standard deviation of better than 1.6%. The
method was successfully applied to the speciation of chromium in
spiked natural water samples, and also samples of effluent from a
leather treatment plant.

Indirect spectrophotometric determination of ascorbic acid by dissolution s adlio lgne

of diphenylcarbazide and chromate in a flow injection system

Noroozifar. M, Khorasani-Motlagh. M 00—y g

Asian J. Spectroscopy Ay g oS
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A new rapid and sensitive flow injection analysis method for
determination of ascorbic acid in pure form and in a number of their
pharmaceutical preparations and real samples is proposed. The method
is based on the oxidation of ascorbic acid by a known excess amount
of potassium chromate followed by the estimation of unreacted
amount of chromate by reacting with dissolution sym-
diphenylcarbazide.Solid sym-diphenylcarbazide (35% m/m suspended
on silica gel beads) is packed in a steeliness column, which is then
incorporated in a single-line flow system so that reagent dissolution is
affected as the remaining chromate ions passes through the column.
The reacted oxidant corresponds to the ascorbic content. At the
maximum absorption of 548 nm, the calibration curve was linear up to
12 ug ml™" of ascorbic acid with a detection limit of 0.05 pug/ml, RSD
of better than 1.65% and sampling frequency of 90 h™'. Excipients
used as additives in pharmaceutical formulations did not interfere in
the proposed procedure. The reliability of the method was established
by parallel determination against the 2,6-dichorophenolindophenol
methods. The procedure described was successfully applied to the
determination of the bulk drugs, in pharmaceutical formulations and
real samples.

Application of iron(III)-thiocyanate complex in the spectrophotometric :adlio ylgie
investigation of ascorbic acid
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A spectrophotometric procedure for the determination of
ascorbic acid in pure form and in a number of their pharmaceutical
preparations has been developed that offers the advantages of
simplicity, cheap, accuracy, precision and sensitivity over many other
methods. The method is based on the reduction of ascorbic acid by a
known excess amount of iron(Ill)-thiocyanate followed by the
estimation of unreacted amount of iron(Ill)-thiocyanate by
spectrophotometric. The reacted oxidant corresponds to the ascorbic
acid content. At the maximum absorption of 464 nm, Beer’s law is
obeyed up to 12 pg/ml ascorbic acid concentration. The precision was
very good (RSD=1.5%) and the detection limit was satisfactory (0.16
ug/ml). Excipients used as additives in pharmaceutical formulations
and real samples did not interfere in the proposed procedure. The
procedure described was successfully applied to the determination of
the bulk drugs, in pharmaceutical formulations and real samples.

Electrocatalytic Determination of L-Ascorbic Acid by Modified Glassy s adlio olghe
Carbon with Ni(Me,(CH;CO),[ 14]tetraenoN4) Complex

Noroozifar. M, Khorasani-Motlagh. M oo g
Analytical Sciences syl pls
19 Y] P
2003 tple &b
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A novel modified glassy carbon electrode containing
Ni(Me,(CH;CO),[ 14]tetraecnoN,) complex was used as an
electrocatalytic sensor for the determination of L-ascorbic acid in pH
= 6.6. The peak potential shifted to negative by 205 mV compared
with that for a bare electrode in cyclic voltammograms. The
calibration curve was linear up to 6.2x 10~ M with a detection limit
3.1x107 M and an RSD% better than 2.47%. This newly modified
electrode was applied to commercial pharmaceutical tablets, injections
and foods. The obtained results were identical to those obtained by
the classical 2,6-dichlorophenolindophenol method

Spectrophotometric Determination Of  Nickel Using 1,2- s adlio ylgne

bis(diphenylphosphino)Ethane As A Colorimetric Reagent

Noroozifar. M, Khorasani-Motlagh. M oAy g

Analytical Sciences t dy i pl
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A very simple, selective and sensitive method is developed for the
spectrophotometric determination of nickel based on its reaction with
reagent 1,2-bis(diphenylphosphino)ethane (colorless) to
instantaneously give a yellow colored product exhibiting absorbance
in acidic media. Follow recommended procedure, nickel can be
determined with linear calibration graphs up to 8.5 x 10° mol I'". The
apparent molar absorptivity (e) of dppe-NiCl, was 2.5x10* 1 mol™ cm’
'"at 333 nm, with Sandell sensitivity indexes of 2.3 ng cm™ and the
detection limit 7.25 x 10™® mol 1" (S/N = 3). The effect of reagent
concentration and stoichiometry of the reaction has been studied. It is
possible to determine nickel in presence of large number of cations
and anions unique selectivity and sensitivity of the method allowed its
direct application to the determination of nickel in complex matrices
of certified sample satisfactory results. The relative standard deviation
1s better than 1.40 % (n=10).
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Zr-ZrO, cermet solar coatings designed by modelling calculations and s allio olgne
deposited by dc magnetron sputtering

Zhang, Qi-Chu , Hadavi, M.S and Lee, K-D and Shen, Y G O g
Journal of physics D.Applied physics tay s pS
36 H°g) P—-
2003 tole b

High solar performance Zr-ZrO, cermet solar coatings were
designed using a numerical computer model and deposited
experimentally. The layer thickness and Zr metal volume fraction for
the Zr-ZrO , cermet solar selective coatings on a Zr or Al reflector

with a surface ZrO, or Al, O, anti-reflection layer were optimized to

achieve maximum photo-thermal conversion efficiency at 80°C under
concentration factors of 1-20 using the downhill simplex method in
multi-dimensions in the numerical calculation. The dielectric function
and the complex refractive index of Zr-ZrO, cermet materials were
calculated using Shengs approximation. Optimization calculations
show that Al1203/Zr-ZrO 2/Al solar coatings with two cermet layers
and three cermet layers have nearly identical solar absorptance,
emittance and photo- themlal conversion efflciency that are much
better that those for films with one cemlet layer. The optimized
Al,0O,/Zr-ZxrO,/ Al solar coating film with two cermet layers has a

high solar absorptance value of 0.97 and low hemispherical emittance
value of 0.05 at 80°C for a concentration factor of2. The Al, O, /Zr-

ZrO,/Al solar selective coatings with two cermet layers were

depositecl using dc magnetron sputtering technology. During the
deposition of Zr-ZrO , cermet layer, a Zr metallic target was run in a
gas mixture of argon and oxygen. By control of oxygen flow rate the
different metal volume fractions in the cermet layers were achieved
using dc reactive sputtering. A solar absorptance of 0.96 and normal
emittance of 0.05 at 80°C were achieved.
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Commutative Hyper BCK-ideals sl ylgne

Borzooei. R . A, Bakhshi. M
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In this paper by considering the notion of hyper $BCKS$-
algebra, we define the notions of commutative hyper $BCK$-ideals of
types 1,2,3 and 4 and obtain some results. After that, we state and
prove some theorems which determine the relationship among (weak)
hyper $BCKS$-ideals, positive implicative hyper BCK-ideals and
commutative hyper $BCKS$-ideals of types 1,2,3 and 4, under some
suitable conditions.

Construction of Quotient Hyper BCK-algebra i o ylghe

Borzooei. R . A, Harizavi .H odi—as &l

International conference mathematics | P N

Yerevan ,Armenia : ailyl Joeo

September 30 October 7 2003 : eyl g ,b
DooduSes

In this talk, first we define the notions of regular equivalence relation
and T* - condition on a hyper BC K -algebra, and construct the
quotient hyper BC K -algebra. After that, we state and prove
isomorphism theorems on hyper BCK -algebra.




Limits in Category of MV-algebras tAllio olgae
Zahedi. M.M, Kaviani. S, Borzooei .R . A RV S I
International Conference Mathematics Y PUP N B
Yerevan ,Armenia s a Sl Jx—o
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In this manuscript first by considering the notion of MV-
algebra we define the category of MV-algebras. After, we show that
the initial object in this category always exists but there is not a
terminal object with 2, 3, 4 or 5 element in this category Moreover, we
show that in this category, coequalizer, equalizer and product exist

Results on Generalized Polygroups Pl e
Borzooei .R . A, Rezaei. G.R :odind &l
International conference mathematics b et o o
Yerevan ,Armenia :alyl Joxeo
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In this paper, first we define the notion of generalized
polygroup which 1is generalization of generalized group and
polygroup. Then we state and prove some related theorems. Finally,
by definition of regular equivalence relation on a generalized
polygroup, we construct the notion of quotient generalized polygroup.

Some Connections between Hyper [-algebras and Polygroups Tl o lgie
Zahedi .M.M, Torkzadeh. L, Borzooei. R. A : o2 &l
4™ International Algebraic Conference August 4-9 2003 Py P N
Lviv, Ukraine DSl Joe o
2003 s eyl g,
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In this note first we give the notion of hyper I-algebra, which is a
generalization of BCl-algebra and also it is a generalization of hyper
K-algebra. Then we obtain some fundamental results about this
notion. Finally we give some relationships between the notion of
hyper I-algebra and the notions of hypergroup and polygroup. In
particular we study these connections categorically. In other words by
considering the categories of hyper I-algebrs, hypergroups and
commutative polygroups, we give some full and faithful functors

Synthesis of a single offset reflector with dielectric cone feed i lgie

B SR S{ C W XV ]|

International Congress of Mathematics b sl o
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VWAY o000 7 —0lo e YA 0 a iyl o ,U

FREW S

The objective of this paper is to produce the geometric optics
(GO) synthesis of a single offset reflector with the dielectric cone
feed. The exact formulation, which monitors the cross-polar levels and
takes into account reflection losses, leads to a nonlinear second-order
partial differential equation of the Monge-Ampere equation type.
The basic equations governing the design of a dielectric lens shaped to
produce an arbi- trary power distribution over a uniformly phased

reflector aperture are presented.

The method of complex coordinates Westcott(1983) to track ray
directions and polari- sation has been used and applied here to study
refraction at a lens surface.

Moving Meshless Methods (I): Moving Element Free Petrov-Galerkin cAlli o lge
Viscous Method
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Moving Meshless methods are new generation of numerical
methods for unsteady partial differential equations that have shock,
high gradient region, high oscillatory region, boundary layer ... These
methods link the Moving Finite Element method (MFE) by Keith
Miller to Meshless methods such as, DEM, EFGM, EFPGM, SPH,
RKPH. PUM. h-p Clouds,:... Here grid coordinates are variable, time
dependent. unknown and are found together with approximate
solution of time dependent PDE. this implies, exertion of indirect or
implicit equi-distribution of node without use of equi-distribution
principles with various monitor functions. Weak form system is an
ODE and will be found by galerkin and Petrov-Galerkin method and
its solution by finite difference and method of lines give us
approximation and nodal coordinate.Proceeding time ,steps. nodes
move Smoothly into the high gradient region and concentrates there,
for handling the shock and better approximation. A penalty appended
to energy functional for preventing high velocity, colliding and
collapsing of nodes, prevention of concentration all the nodes in the
shock region. controls their motion and also tend to well conditioning
of mass matrix. Numerical solution of heat and burger equation,
demonstrate the accuracy of the approximation. Among Meshless
methods we only use of EFPG method by T:Belytschko and introduce
the Moving Element Free Petrov-Galerkin Viscous Method
(MEFPGVM) by C* cubic hermite base functions as test functions.

Déring Equations Numerical Analysis of Becker Pl o lgie

Loyule (1ot &l




\YAY JL» Ol ol olKuisly YY) aoldlw

3th European Congress of Mathematics ) P

+adlyl oo

: alyl g,

D oS>

We consider numerical approximations of model for the
dynamics of system composed of large number of particles. We
examine the coagulation fragmentation process for identical particles,
which from clusters of discrete sizes (integer multiples of the base
particle size). This is described by the Becker —Ddring model, which
1s an infinite system of ordinary differential equation (ODEs). Even
when the system is truncated, its solution can be very expensive
computationally, party because it passes through an extremely slowly
changing (metastable) state which is far from equilibrium. We
describe various ways to approximate the Becker —Ddring model
which reduce the number of equations to be solved

A NEW CLASS OF SEPARABLE BANACH SEQUENCE SPACES Pl ylgie
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We shall construct a class of Separable Banach Sequence
spaces haring peculiar properties. A member X of this class (i) is
hereditarily., complemental Lp ( 1<P< o) dual space with the Radon —
Nikodym properties(ii) let y*=x, there are many complemented

subspaces of y isomorphic to Lq. Where 1 +l= 1 (i11) X 1s a quasi-
p q
reflexive Banach Space with subsymmetric basis, (iv) X is not a prime

Banach space, and (v) Dunford —pettis property and Asplund property
has been investigated for this class of spaces.
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The methods of fuzzy decision making use the comparison of
fuzzy quantities or sets to choose among alternatives.The linear
ordering of real numbers does not extend to fuzzy quantities and fuzzy
quantities can only be partially ordered and hence they cannot be
compared.However,when fuzzy quantities are used in practical
applications their comparison becomes necessary.Several methods of
comparing fuzzy quantities have been proposed in the literature.A
particular fuzzy set ranking method extracts a specific feature from
fuzzy sets and rank them based on that feature.So,it is reasonable to
expect that different ranking order for the same sample of fuzzy
sets.In this paper we introduce a general ranking function for fuzzy
quantities.in which we consider several features from fuzzy
quantities instead of only one .

Carboniferous and Permian Central and Eastern Iran - new insight in tAlli o ylgie
biostratigraphy and sequence stratigraphy
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Upper Shishtu, Sardar and Jamal Fonnations of Central and
Eastern Iran are studied in two key-sections: Zaladou and Anarak.
Predominantly silisiclastic with intercalated limestone packages
Sardar Fonnation on the bases of fusulinids and smaller foraminifers
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divided into several sequences. The first one characterized
Serpukhovian-early ~ Bashkirian  sequence  with  Eostaffella,
Eostaffellina, Millerella, Plectostaffella, Semistaffella, and numerous
archaediscids. Second sequence uncomfonnably overlaying the first
one and is characterized by fusulinids of Prikamian (upper lower
Bashkirian) of the Russian Platfonn. The discontinuity between
earliest Bashkirian and Prikamian is sharp but not long. We are
considering this unconfonnity questionable and assuming that
thorough study will clarify the relationship between first and second
sequences. Third sequence corresponds to lower upper Moscovian
(Profusulinella, Aljutovella, Neostaffella, Putrella, Moellerites, and
Fusiella) and possibly upper Moscovian (advanced Fusiella, Fusulina?
and Hanostaffella). The unconformity between second and third
sequence corresponds to upper Bashkirian and probably lowennost
Moscovian and in the sections coinsides with sharp changes in
sedimentological pattern - replacement of predominantly carbonate
sedimentation into mixed carbonate-silisicalstic one.

New Zaladou Formation has been distinguished from the upper Sardar
Formation because of significant unconformity between the former
and the latter. Zaladou Fm is predominantly limestone sequence and
characterized by late Gzhelian fusulinids Ruzhenzevites, Schellwienia,
Daixina, Occidentoschwagerina and middle Asselian
Pseudoschwagerina and Rugosofilsulina. The unconformity between
Zaladou and Sardar Fms most probably corresponds to Kasimovian
and lower Gzhelian Stages. Zaladou Fm unconformably overlaying by
Jamal Fm. Locally, sequence of conglomerate, sandstone and
intercalated limestone is recognized bellow Jamal Fm. This sequence
characterized by Bolorian fusulinids Pam irina, Misellina,
Chalaroshwagerina, Leeina and possibly could be distinguished as
independent Bagi-Vang Fm. The basal beds of Jamal Fm itself
characterized with early Kubergandian Armenina, Misellina ovalis,
Neofususlinella; middle part of the formation characterized by late
Murgabian Sumatrina,and Neoschwagerina and upper part by
Dorashamian Reichelina H Paradoxiella, and numerous smaller
foraminifires including advanced Co/amella.
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This paper deals with dispersivity of soil in Sistan Plain. This
plain is a vast flat, which lies upon Hirmand River Delta. Zabol City,
the biggest city of Sistan is nearly located in the center of this plain.
The transportation of huge amounts of sediments in the past periods
has decreased the depth of Hamoon lake, close to Zabol City. This
phenomenon has caused a lower elevation for Zabol City than some
parts of Hamoon lake at this moment. Therefore, a large embankment
has been constructed around the city for protecting it against
Hinrmand river floods. One of the problems, which the city has
confronted during the recent years, is the destruction of the
embankment. The embankment destruction has caused great damages
to the urban structures. Sistan plain is covered by fine-grained
sediments such as silt and clay, therefore, there is a probability of
embankment demolition in some parts due to dispersive erosion. This
study was carried out to find any possible relationship between
dispersivity of soil in this area and embankment erosion. Thus, 20
samples from different parts of Sistan Plain have been tested in
various ways with regard to dispersivity.

Rock falls in Sfeedan village in the northeast of Iran s Al (ylgas
Lashkaripour, G.R. and Ghafoori, M. RV P I
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Sfeedan village is located about 55 km in southeast of Bojnord
city in the northeast of Iran. The village lies in Sfeedan valley about
1600 m above sea level in Aladagh Mountains. During recent years
instability has been reported in both sides of the valley in the eastern
and western parts of the village. The last movement was a landslide in
which a mass of soil slid down in the west of the village in July 1992.
This slide damaged more than 3000 trees in a few gardens. Many of
the landslides in this area are reactivated and have been triggered by
human activity although are always related to periods of continued
rainfall or other accelerating phenomena such as earthquakes.
In December 2002 a rockfall was reported in the eastern side of the
village. This instability has increased governmental and public
awareness of rockfall hazard and the need to mitigate this hazard in
this village with a population of more than 700 residents. A large
outcrop of the Shurijeh formation that mainly consists of sandstone
and shale of Lower Cretaceous age is overlooked in the eastern side of

the village. The bedding of the Shurijeh formation is parallel to the
Sfeedan valley and in general strikes northwest-southeast, dipping 10
to 25 degrees northeastwards. A sharp topographical slope and the
difference between the direction of the bedding slope and the
topographical slope are the main reasons for rockfall activities on this
side of the village. Moreover, the occurrence of shale layers as high
weathered zones between sandstone layers plays a positive role in the
instability on the east side. The rockfalls in this side are natural rock
falls.

The effect of landsliding on the sedimentation of Barezoo Dam's tAlli o ylgie
reservoir in the Atrak catchment area

Ghafoori, M. and Lashkaripour, G.R. : oude—2d &1,
EGS-AGU-EUG Joint Sssembly - PP A
France s aShyl g
April 2003 DAyl b
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Barezoo dam on Gholjogh river, a branch of Atrak river, is
located about 18 km of north of Shirvan city in the northeastern part of
Iran. Landslides are one of the important natural hazards in the Atrak
catchment area in the northeastern part of Iran. They occur almost
universally as a function of lithology, slope of the terrain, and natural
and human actions that may either add to the operating gravitational
stresses or reduce the resistance to sliding of the soils comprising the
slope. Interaction between local geology and long term climatic
conditions will result in significantly different landforms with varying
degrees of susceptibility to landsliding in this area. Dam’s catchment
areas in northeast of Iran suffer from numerous landslide and
sedimentation problems. A quantitative approach based on numerical
rating scheme called landslide hazard evaluation factor rating scheme
has been used. This paper describes those landslides and their
sedimentation resulting in the study area. The sedimentation is a
serious problem in the design and maintenance of dam's reservoir in
Gholjogh catchment area. This phenomenon causes by streams
bringing sediments to the reservoirs that comes from weathering and
erosion. The Gholjogh river catchment covers an area of 480 sq. km.
The catchment area underlain by Quaternary deposits (about 16.35%
of area) and rock units of the Cretaceous age (about 83.65% of area).

Micropaleontology of Oligomiocene deposition, In southwest of Pl o ylgie
Tehran, Iran
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Saveh is located in central Iran, 120 km southwest of Tehran.
Most of the area is covered by plutonic and volcanic masses of Eocene
to Miocene age, and Quaternary fluvial and lacustrine deposits, but
lesser outcrops of limestone and marble also occur. The thickness and
percent of marble increase from east to west, and 120 samples from
limestone beds were taken from north and northwest of Saveh for
palaeontological and stratigraphical investigations. Thin sections were
studied for microbiostratigraphic aims.
This study has recognized important species of foraminifera, such as
Neoalveolina melocurdica,Peneroplis evolutus, Dendritina rangi, and
Meandropsina iranica. This fauna indicates a Burdigalian (lower
Miocene) age, and microfossils such as Miogypsina irregularia,
Miogypsinoides  complanata, = Operculina  complanata  and
Amphistegina lessoni, which range from Aquitanian to Burdigalian,
indicate equivalence to members (4, E and F in the stratotype. This
indicates that during the latest Aquitdnian and Burdigalian The Qum
sea north and northwest of Saveh covered the Tertiary volcanic
masses, depositing coral limestone and marble. The Qum sea was a
continental and warm sea with coral reefs which have low dip in this
area.

THEORETICAL STUDY OF TAUTOMERISM OF METHIMAZOLE Pl plgae

Roohi. H, Ebrahimi. A O X
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Carbimazole, methimazole 1 and propylthiouracil are anti-thyroid

agents which depress the formation of thyroid hormons and, for this
reason, are currently useful drugs for the treatment of
hyperethyroidism. All anti-thyroid agents contain the thiourea
pharmacophore.
In the present work we use computational methods to investigate
tautomerism in methimazole. All geometries were optimized with the
B3LYP/6-31 g** method as a part of the GAUSSIAN 98
computational package. It has been, proposed that the donor properties
of synthetic anti-thyroid agents bearing the thiourea group is the origin
of their anti-thyroid action. Natural bond orbital (NBO) method has
been shown to be a useful tool to analyze the types of intermolecular
and intramolecular interactions. Therefore, NBO analysis is, used to
evaluate this interactions.
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While in normal hydrogen bonds the A-H (proton donor) bond
length increases and the v, , band undergoes a red shift upon

formation of a hydrogen bond, the contrary happens in some cases,
giving rise to anti-hydrogen bond. With two hydrogen and two
fluorine atoms attached to the same carbon atom, difluoromethane
(DFM) can act as a double proton donor and as a double proton
acceptor; and can form a hydrogen-bonded dimer. DFM dimer
investigated by free jet millimeter wave absorption spectroscopy as
well as a slight theoretical study. Assuming the geometry of DFM to
remain unaltered in the dimer and structure I for (DFM), . W.

Caminati and co-workers tried to obtain a plausible structure from the
experimental rotational constants.

In this work, geometrical and energetic aspects of different dimers
were investigated using MP2/6-311+G(d,p) and B3L YP/6-
311+G(d,p) methods. As a result, we have determined six minimum in
potential energy surface byB3L YP/6-311 +G(d,p) method. The
structure I is not the most stable conformer by this method. In
addition, the nature of anti-hydrogen bonds were investigated using
the quantum theory of atom in molecule (AIM) and natural orbital
analysis (NAO and NBO).

H ==rennmn=- F
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The present paper tries to study the relation between the uzbeks of
khwarazm (yadegarids)and the safavids between 916-1135A.H. the
conquest of khwarazm khorasan by mohammad Khan —e sheybani
caused that the safavids and sheybanids to find common frontiers.
Finally expansionism of two states resulted to the battle of Marv in
916 A.H.shah Esmail after this battle congered Khorasan and
Khwarazm. But domination of safavids in transoxiana the yadegarids
that were a line of uzbeks established their independent rule over that
province .
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Climatic Changes and Their Impacts on Cultivational Activities of | Wi olgne
the Sistan Plain in Iran

s 00y paal pl | oo &l

International Geographical Geography ConferenceSociety and S loea oL

environmen...

Moscew- Barnaul a1yl Joxmo
DoduS>

The environmental and geographical factors have an important,
determinant and effective role on the shaping and spacial regional
development. the climatic functions are greatly effective as the most
important environmental factors and economic and social
developments. Iran has a dry and warm climite and its precipitation
rate is little and about 30 percent of the world rate ( 250 mm ). the
same is true about the water sources especially river and flowing
waters are rarely available the climatic condition of the Sistan plain in
the south east of Iran is worse than that of the national average rate, so
that the yearly precipitation rate is lass than 63 mm and its potential
evaporation rate is more than 5000 mm , and consequently ,its water
sources are largely limited. But the Hirmand River which originates
from the Hindukosh Range in Afghanestan arrives at this plain after
covering 1200 kms, and as the sole constant flowing river with its
foreign origin has attached the life of Sistan to itselfe.

Now, becuase of the climatic changes of the past 5 years, the rate of
precipitation has largely been decreased in Iran and Afghanestan so
that the Hirmand has practically slopped flowing and has not provided
obtainable water to Sistan plain. this has severly affected the socio -
economic functions so that area of cultivational crops which was
about 120000 hectares in 1996 has dramatically been reduced during
this period, and has dropped to 5000 hectares in this year ( 2003 ).
Therefore, 70 percent of the regions 350000 populations, who lived in
villages and more than 60 percent of rural employment was related to
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cultivational activities that have practically been eliminated. the urban
and rural migration and evacuation of villages due to the increasing
displacment of moving sands and sand storms. the barying of many
villages and cultivationallands. irrigational canals are the consegences
of this climatic changes and consecutive droughts which have
practically dominated economic recession and poverty on the region.
the detailed results of this functions are delt with in the main body of
the article.

Rgional planning and the development of rural Stable economy case Al o yleie
from Iran: Sooran Rural Region

e w$|)' M‘)"l [} WE— 1 43‘)‘

Fifth international symposium future of rural peoples S o oS

Saskatoo - Canada oyl o

2003 Ayl g ,b
tedS

The regional planning and rural development are necessery
processes in the countries economic and social development systems,
it is the because the rural regions in addition to their importance and
place in economic production systems, have accommodated the mijor
part of the population volume especially in the underdeveloped
countries. If due attention is not paid and in the absence of rural
economic and social development planning, result in numerous
demographic problems which are formed with increasing growth are
followed by unmethodical rural migrations to the urban areas. These
will impose basic problems on the cities which inturn , cause the
undevelopment of the rural regons.

In this research, the Sooran rural region a suburban area of the
Saravan Township was chosen as a less developed rural region- a
case- . recognizing its economic and social functions, we are bent on
its social, economic and the development stability through planning
and the pressentation of on analytical model.

In this rural region, its rural economy is based on agricutural activites
(cultivation, animal husbandry, horticultural) .

Now, after studying the environmental, demographic I economic,
social and spacial - physical functions of the region which was carried



YWAY JL» ul:.ub?b 9 OLM WYL Yy aoldlw

out by my colleagues and me to render its rural economic stability, an
analytical model with explanation and grouping of stable and unstable
villages of the region together with its spacial - physical divisions
including a rural district, two rural subregions and nine rural
complexes were presented, there cover some villages. The
stratification model of service in a four - stratified system incloding
the base points, service centers, service complex I service system was
planned.

Then, according to spacial organization model to adjust and develop
economic and service functions,out of loss settlement points existing
in the region, 71 villages with the equipment and optimization strategy
, 27 villages in the form of merger, and at last; 7 villages in the form
of satelite covered by bigger villages were organized and planned.
Now, in the light of displacement and merger of some rural points
,thier new type of economic activities and spacial - land usage were
indicated and proposed. in the meantime, for the other stable villages,
in order to increase their productivity and economic optimization the
situation of redistribution,and selection of optimization of the
prevailent economic activities and the lands spacial application model
was also suggested. Finally, the hierachy of the communication
network, the distribution and equipment model of service possibilities
and other spacial organizations of the region were defined ,explained
and suggested.

Globalization, planning and Regional Development in Less Developed | ati s 4o
Areas Case from Iran: Sangan

s 030y ol ol | sai s 45,

The theird conference of alternative Geography S lon o
Japan-Tokyo and Osaka a1yl Jx—s
D oS>

As globalization is at issue on the threshold of the 21 th century
and attention is paid to it from various dimensions. Nevertheless,
Globalization requirements have not been provided on an equal ratio
in all regions of the world. Regional planning is one of the most
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important requirements to carry out regional development in less
developed areas in particular to provide the least infra-Structural
possibilities in order to benefit from the globalization advantages, and
basically being present in this area.

The Sangan district of Khash in the south east of Iran and 200 km
from Zahedan, has been viewed as an undeveloped region in this
research; and to organize its spatial - physical and to develop its
economic social functions, And planning, the related proposals have
been presented.

The preliminary findings showed three disposed, Less disposed, and
non- disposed regions; that after analysis and composition of fIndings
from total ( 39 )villages three group of stable villages (7 villages),
static villages (9 villages), and at last unstable villages (23 villages),
were known and set according to an analytical model in planning. A
rural district with its rural centre, Sangan, two rural districts and five
rural complexes (each over three to fifteen villages) were designed
and proposed for regional development and organization. The model
services, and welfare establishments and infra - structural stratification
were designed and proposed to spatial distribution in four levels; basic
points, service centers, service complexes, and at last service systems
with the introduction of service elements indicator and the least
needed services in each level. Detailed studies and planning are
elaborated in the main body of the article.

Economic Globalization and the State Wi ylge
> ‘4.';:}|).§| [Ys SE— ) 4.;‘)‘

IGU International conference on Political Geography And Geopolitics S loa oL
(§5e) Ay ailyl Jomo

Dol

The transnational movement of people, goods, capital and
information has been a significant feature of the world economy for
over 500 years. What makes the globalization of the past 20 years or
so distinctive is that there has been a definitive shift in the proportion
of the economic activity that is transnational .At the same time, there
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has been a shift in the nature and organization of transnational
economic activity, with the global flows of services, capital and
information becoming just as important as, and in some cases even
more important than the international trade in raw materials and
manufactured goods. This trend has resulted to emergence of new
players in the international continuum and in turn to the weakening of
traditional institutes including nation-state, and makes them face with
internal and external challenges.

The study shows that in the third world countries, those groups of
nation-states which have no cultural flexibility, popular basis and
social & political integration, play a diminished role and gradually
will be overthrown .

INFORMATION TECHNOLOGY AND REGIONAL Ao ylgie
DISPARITIES
JESPESPLESJU I IR CE XY JY
ACSP-AESOP third Joint Congress s ot oL
sk | atyl Joro
2003 Al g
PouaSe

The emergence of information technology as a world highway
has a deep impact on the production system and spatial organization
on the world. This kind of technology, can dominate locational factor,
connect the different geographical poit of planet to each
other,facilitate the production process,decrease the cost of production
and ,increase the profil margins via flexible production.

Information network and Information flow strengthen the market
opportunities and investment decision making they provide labor
force requirements and determine the cost of goods and services, so
that they affect the importance of special geographical areas analysis
of information technology of extension and its impact on the
development of areas is the main aim of this research.

The study based on some Sources and observations and analysis of
data shows.
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The information flow extends via limited paths according to
"Hagrestrad" theory.The information technology needs some special
infrastructures and Labor forces. So that with it attends to centralize
on some nerve centers in the economic system in which the
informatiom are gathered and processed. and leads to three kinds of
disparities.

1.At the international and national level,the disparities between
developed and undeveloped area.

2.At the regional levelthe disparities between cities and their
hinterlands.

3.At the city level it leads to bipolarisation and dual city.

Introgenous development through Exploitation of the Relative | i g
Regional Advantages case study: The non-industrial and Under-
development South eastern region of Iran

e oy | oo il

Searching for Alternative Globalism from Below S o oS

Tokyo and Osaka, Japan oyl J—o

2003 Ayl g ,b
todS

It has been half a century since the first development
programme in Iran was carried out, five programmes during the
pahlivids and three programmes after the Islamic Republic's Victory.
Due to the nature of the programmes (centralism and sectionalism)
imbalance in space is evident because of development so that the
south eastern region (Sistan and Balochistan Province) stands at the
bottom among the twenty four provinces of the country. In other
words, the regional share out of the planning achievements has been
highly different. There has been emphasis on decentralization in the
last economic, social, and cultural programmes of the Islamic
Republic (1999-2003). Thus, seeking an introgenous development
planning through exploitation of relative regional advantages is
reasonable. The south eastern region is facing strong bottlenecks from
the environmental capabilities (water and soil in particular).
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As a result, the agricultural and industrial measurement insights are
weak and the region's development can not be sought trough them.
From the writer's point of view despite the said bottlenecks. this
region has the following relative advantages for an introgenous
development:
1- Enjoying about 300 km seacoast in the Oman Sea and access to
free waters.
2- Natural and humanitarian phibimena for tourist attraction.
3- Having trade links with neighboring Pakistan and Afghanistan
or south East Asian countries (The ASEAN Group).
4- Climatic variety and tropical crops.

This research is aimed at studying the said relative advantages to
present practical approaches for the development of the south eastern
region of Iran.
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BORDER AND ITS IMPACT ON THE SPATIAL AND SOCIAL dlio ylgie
STRUCTURE OF ZAHEDAN URBAN AREA

P LE | YV SN

Revista Romana de Geografie Politica 4 ypind ol
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2003 el &Lt
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Border and Its Impact on the Spatial and Social Structure of
Zahedan Urban Area, the urban area of Zahedan is located in the
Sistan & Baluchestan province, southeastern part of Iran. Zahedan is
most important urban center of this province, with about 548000
inhabitants. The eastern parts of the area are the burderland of
Pakistan & Afghanistan. The border commission specified this
bordeline according the plan of Goldsmith in September 1871. The
above burderlands have huge potentialities and facilities including
migration possibilities and cross border exchange opportunities. The
study shows that the spatial and social structure of Zahedan area are
highly effected from borderland potentialities as fallows: development
of urban centers or Zahedan & Mirjaveh, development of unofficial
cross-border exchange, extension of special urban places concerned in
selling second hand and luxury goods and extension of unplanned
spaces in the urban fringe.

ENSO AND TELECONNECTION PATTERNS IMPACTS ON SUMMER AND | (s, ol
AUTUMNAL PRECIPITATION ANOMALIES IN SOUTHEAST IRAN

sl gubmmdgezme (St | OO g

Climates in transition, Internation Geographical union (Canada) 4 i oS
1 c)l.n_é’:
2003 el &b

D oduS>

The El Nino-Southern Oscillation (ENSO) exerts a profound
influence on global weather and climate patterns. A great deal of time



WAY Jlo . Olimoly g (lims oSy imgh doldln

and effort has been spent investigating the phenomenon with benefits
in terms of economics public safety and the environment. This chapter
studies ENSO signals and their impacts on precipitation during
summer and autumn in southeastern Iran. It is based on precipitation
and weather data from 23 stations in the region as well as reanalyzed
data from the Climate Diagnostic Center (CDC). The dataset includes,
in addition to precipitation, long-term climate data on ENSO, NAO
(North Atlantic Oscillation), AO (Arctic Oscillation) and other
circulation patterns. Surface and upper air data are utilized.
.Correlation and principal component analysis (PCA) are used to study
teleconnections between ENSO, NAO, AO and related circulation
patterns as well as their relationship to precipitation in the study area.
The results suggest that precipitation significantly correlates with
ENSO in autumn. Autumn precipitation is greater during an ENSO
warm phases (EI Nino) than the cold (La Nina) and neutral phases. In
the summer, above normal precipitation is observed during the cold
phase. Summer rainfall in southeastern Iran is also significantly
correlated with' both the All Indian Summer Monsoon Rainfall
(AISMR) and NINO3-4 Index. These results are confirmed by
statistical analysis and hypothesis tests.

The ENSO cycle is highly non stationary. Since each El Nino has its
own characteristics, it is more meaningful to investigate the nature and
evolution of ENSO event by event. Such case studies should improve
our understanding of why precipitation response differs from one
ENSO event to the next.
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This article investigates the way Persian relative clause
construction is derived based on move-a, move alpha, as developed in
Government and Binding (GB) theory (Chomsky, 1981,1986). Within
GB theory, it has been widely discussed that relative clauses
themselves are CPs, commonly with an operator element of some type
raised to the | Spec-CP | from a position within the I[P complement of
C. This may be an overt relative pronoun in many languages (e.g., in
English), however, in the absence of such an overt constituent, enough
syntactic conditions and linguistic facts provide good evidence to
assume a null operator undergoing the same type of movement.
Therefore, in order to determine the specific way of deriving relative
construction in Persian, this study proposes two hypotheses:( 1)" ke’-
movement hypothesis, and (2) empty operator movement hypothesis.
Ke'-movement hypothesis is assumed to be like the application of
(overt) wh-movement involved in English relative clauses, whereby
the element " ke* appears as a wh-phrase. However, various linguistic
facts about Persian relativization strongly suggest that there is no overt
wh-movement in relative clauses. In this regard, it will be argued that
wh-movement in the form of” ke’-movement does not target what
appears to resemble an overt relative pronoun, but rather raises an
empty operator. In fact” ke" -movement approach does not capture any
generalization in deriving different types of relative clauses in Persian.
This hypothesis fails to account for those relative constructions which
contain resumptive pronouns. On the other hand, the analysis based on
empty operator movement hypothesis provides an appropriate
generalization for the formation of different relative clauses
containing either gaps or resumptive pronouns. In this approach the
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element’ke’ does not function as a relative pronoun but as a
complementizer.

Maritime English Teaching in Iran o ylgie
e 2B | o0 &l
St. Petersburg , Russia ) PSP
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This paper is an attempt to analyze some suggestions on
maritime English teaching in Iran. I'm having trouble seeing that this
discussion though couched in slightly different terms, is much
different from my previous paper presented in WOME 1II . So, the
present paper examines the validity of these suggestions by means of a
comparative study of some issues such as methods of teaching,
focusing on fluency rather than accuracy, lexical simplification,
learning /learner strategies, discipline, and internet. Evidences are
cited both from my own research, experience and from a variety of
publications in different fields.

THE MARINE STUDENTS' PROBLEMS OF LEARNING Ao ylgie
ENGLISH IN THE FACULTY OF NAUTICAL STUDIES IN
CHABAHAR

= ‘u,-‘l-”US ]S SE— Y 43‘)‘

11" WORKSHOP ON MARITIME ENGLISH n.y.Vaptsarov Naval S lo o
Academy, Varna

2003 Aty Gu

D oduS

This paper is an attempt to analyze the problems or marine
cadets' learning English in the Faculty of Nautical Studies in
Chabahar, Iran. By checking with several English lecturers who have
been teaching English in this faculty for years, and with several
English university lecturers in Iran, I have been able to determine the
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following factors as two main types of problems which our cadets face
them while learning English or conducting it in their career.

Lack of English language environment: In Iran, English is taught as a
foreign language not as a second language.

2. Native language interference in terms of sound patterns, syntax,
and other grammatical factors.

3. Lack of integrity motivation by bilingual dictionaries: In these
kinds of dictionaries, the words are not used in the context of
sentences. for instance, some students may use the word [zamin]
instead of land, ground, earth, and etc., because the exact and specific
meaning of the words are not obtain out of context i.e. in isolation.

4. Cultural elements: Regarding Persian culture, some culture
elements are transferred to English like "Don't bc tired" while in
English such sentences are senseless. English speakers may use it as
"take it easy" for the Persian equivalence of the mentioned statement.
5. Error phobia: Due to the fear of making error, learners do not try to
participate in communication when they are involved in the classroom
and the students are introverted not extroverted. So, they make
mistakes.

6. Resorted to translation and editing sentences in their minds then
they are asked to answer questions could be another elements for
learners errors.

7. Students' lack of motivation: Passion toward learning English as
an important subject is not taken into account in primary and high
schools. But in the marine faculty learning English is highly paid
attention.

8. Methods of teaching: Teachers are not qualified with the modern

methods in secondary and high schools. Mostly, the grammar and
translation method is used which is not so useful for communicative
purposes.
According to the above mentioned factors there would be two sorts of
problems: The first one is concerned with the problems of adult
Persian speakers in learning English, and the second one is concerned
with the cadets' specific problems in the mentioned Faculty.
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Learning strategies are the learning processes which are

consciously selected by the learners. The element of choice is
important because this is what gives a strategy its special character.
These are moves which the learner is at least partially aware of, even
if full attention is not being given to them. The element of
consciousness is what distinguishes strategies from those processes
that are not strategic. Strategies for using the materials include tour
subsets: retrieval s.,Rehearsal s.,Cover s.,and communicative
strategies.
Retrieval strategies are used to call up language material from storage,
through Whatever memory searching strategies the learner can master.
Rehearsal strategies constitute another subset of language strategies,
namely strategies for rehearsing target language structures. Cover
strategies are those strategies that learners use to create impression
that they have control over material where they don't. They are a
special type of compensatory or coping strategy which involve
creating an appearance of language ability so as not to look
unprepared or even stupid. A learner's primary intention in using them
is not to learn any language material, nor even necessarily to engage in
genuine communication.
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The aim of the present research was to study the effect of
Rogers client centered therapy in changing the attitude of people who
attempt suicide and to prevent them from further attempts. For this
purpose a sample including experimental and control groups, each
containing 30 individuals was chosen. using a "random sampling
method", to whom a questionnaire about attitude towards suicide was
given. Then, for a period of 3 months. twice a week, the method of
Rogers client centered therapy was given to the experimental group.
The control group did not receive any therapy. The research
hypothesis consisted of: Rogers client centered therapy is effective in
changing attitudes of those who attempt suicide and prevents them
from a further suicidal action. Parametric statistical method" ANOV
A" and sheffe post-hoctes were used to test the research hypothesis.
According to the obtained results the therapy used has caused
meaningful differences among groups and was able to be effective in
changing the attitudes. In other words. Rogers client centered therapy
has affected in changing individual attitudes and prevents them form
further attempts to suicide.
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FREW S

Globalization is an increasingly wide spread which has had a
tremendous impact on many country’s economy, as well as their social
and cultural sectors. It has also undergone remarkable modification
reflecting rapid process. Iran is a large country with a diverse climate,
which possess a capable and widespread agricultural sector. It is
believed that its agricultural sector has a vast range of capabilities and
potentials, which is able to play an important role in the global
markets. Based on these facts it has been tried to investigate the effect
of economic globalization on the Iranian economy. So in the present
study, first the measurment methods of the globalization and then
indexes related to the globalization are considered. While calculating
some of the Iranian agriculture indexes the generalization of the
globalization process to the Iranian agriculture sector is analysed.
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Globalization is not a new phenomenon and it can be traced to
the classical theories of Absolute advantage and Comparative
advantage. Globalization portrays the increased mobility of goods,
services, Labour, technology and capital throughout the world .On the
other hand sustainable development defined as “a development that
meets the needs of the present without compromising the ability of
future generations to meet their needs”. Sustainable development in
agriculture integrates three main goals: environmental health,
economic profitability, and social and economic equity. Making the
transition to sustainable agriculture is a process which would require
innovation and adaptation. Therefore, developing countries should
produce innovations and develop adaptations which would lead to
agricultural sustainability. Iran, India and China as Asian developing
countries have a record of trade with the Arabian peninsular, Asian
community and some European countries, going back several
thousand years. Persia has been one of the main participants in the
famous trade component of silk route. Considering such a potential,
developing countries must progress on the following three fronts to
obtain agricultural sustainable development under globalization
process: diversifying production and trade, improving access to
foreign markets, and enhancing sustainable productivity and
competitiveness. Most of developing countries are facing both internal
and external challenges in the globalization process. In this study,
existing challenges in globalization and sustainable agricultural
development process with special reference to ten selected Asian
developing countries is considered on the basis related assumptions
and a number of strategies will be recommended for sustainability
improvement in developing countries.
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Water-Reform Challenges in Iran Wl (ylgne
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Providing sufficient water for various uses, in particular
agriculture sector is one of some Asian Developing Countries and
Iran’s concerns. Following instructions of the World Food and
Agriculture Organization. Iran solution making its water-reform
strategies to avoid water crises .No unique sohitions can be drawn
from other nations since the world proposed straiegies are based on
country- specific problems. Water- reform strategies are important
particulary when the multi-oriented issue of sustainability in Iran’s
agricultural sector is of interest as well. Sustainability in agriculture
occurs when water-reform strategies are made.The pros and cons of
such program are discussed in this paper with an emphasis in Iran’s
agricultural sector, while UNO has named 2003 as Global year of
fresh water.

Global Pistachio Production and Marketing Challenges adlio ylgie
37" Annual Meeting of the Canadian Economics Association PR PEY
Carleton University — 1355-lobls a1l oo

May 29 —June 1 , 2003 Ayl & 56
odSey

Pistachio figures prominently among other nuts due to its
nutritious value. Because of its high food value and favorable taste,
planting pistachio trees has become common in other parts of the
world. Pistachio product as a commercial output has a special
importance in the agricultural production of some countries like Iran
and contains large portion of non-petroleum exportation.
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According to the latest statistics released by the World Food and
agriculture organization (FAO) affiliated to the United Nations, the
pistachio production in the world stood at 548,759 metric tones (MTs)
in 2002, Iran ranking first with a production of 300,000 MTs. The
U.S. with a production of 127,010 MTs, Turkey with 40,000 MTs,
Syria with 39,208 MTs, and China with 26,000 MTs took other places
after Iran. The pistachio gardens in Iran's rival country, the U.S.
occupies a total area of 44,000 hectares vs. 280000 hectares in Iran.
Iran ranks first in the world in terms of pistachio production and
harvested area but it does not enjoy such a high position in global
marketing due to exporting challenges.

TheUSA as Iran's rival in pistachio global markets tries in many
devices to improve its situation and gain in global war of pistachio
production and export by defecting Iran, and USA with advanced
technology may win in this war of globalization process. Of course,
major markets in Europe, East Asia, Central Asia and the Persian Gulf
littoral states use Iranian pistachios at present, but it is necessary that
Iran observe international standards and make investments in
marketing and exporting processing industries and find new target
markets for this product, particularly by eliminating limitations and
entering WTO.

In this study, existing position and challenges of major producing and
exporting countries with especial reference to Iran and USA are
considered and a number of strategies are recommended for an

effective competition in global markets.
Free trade and Economic Growth resources of Iran agriculture Alio ylgee
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Free trading is considered as index of global economy and
factor of economic growth in many countries. In this study along with
recognition of growth resources those factors such as surplus value,
Labor, Capital, energy, government planning and expenditure which
playing the main role in economic growth has been identified and
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analyzed. Also international trade index impact along with other
effective factors on surplus value are considered and estimated. The
results show that Labor and energy are the most effectives inputs on
surplus value respectively. Then supposing that the sector experienced
a productive agronomic year and supposing that Iran country was
committed to a free trading framework, the relation ships between
various related variables were analyzed through the econometric &
quantitative method to recommend an acceptable situation for joining
free trade in global economy process. With respect to significant of
international trade coefficient, the result indicates that in study period
(1971 — 2000) the free trading trend had positive impact on surplus
value and growth of agricultural sector and moving toward global
economy will surplus its sum. But, prevailing difficulties in the
agriculture sector’s structure and organization may retarded the
economic growth, although investment on training programs can
improves the growth of agricultural sector and government investment
in various part of the this section would be of huge significance. In
this paper related data are analyzed and after obtaining the results
based on discussion some recommendations are presented.

Globalization and Economic Growth Resources of Iran Agriculture sector  : ylio 4lgie
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Free trading or the extent to which a given country joins the
global economy during a specified period frame is a matter that has
drawn the attention of the economists, planners and decision markers
of various countries all over the world. The main objective of this
study was to analyze the changes trend of liberalization that indicates
the developed and developing countries are directed toward more free
trading and securing the necessary resources including capital and non
capital is their main concern. To this end in this research an attempt
has been made that along with recognition of growth resources, those
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factors playing the main role in economic growth has been identified
and analyzed. Then supposingthat the sector experienced a productive
agronomic year and supposing that Iran country was committed to a
free trading framework, the relation ships between various related
variables were analyzed through the econometric & quantitative
method to recommend an acceptable situation for joining free trade in
globalization trend. The findings indicate that the previling difficulties
in the agriculture sector’s structure and organization has retarded the
economic growth, although investment on training programs can
improves the growth of agricultural sector, but government investment
in various part of the this section would be of high importance. In this
paper related data are analyzed and after obtaining the results some
recommendations are presented.
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Alleles of cytosolic phosphoenolpyruvate carboxykinase (PEPCK): trait : alic oylgne

association and interaction with mitochondrial PEPCK in a strain of White

Leghorn chickens.

Parsanejad. R, Torkamanzehi .A, Zadworny. D, Kuhnlein U. : 0oy g

Poultry Science (USA) sy g oS

(No): 82 (11), pages 1708-15 20 ylom—ul
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White Leghorn chickens from a nonselected closed
population were typed for two RFLP located in the 3' end of the gene
coding for cytosolic phosphoenol-pyruvate carboxykinase (PEPCK-
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C), a major control gene of gluconeogenesis. The two RFLP gave rise
to three alleles (or haplotype classes), thus defining six genotypes.
Feed efficiency (FE) and residual feed consumption (RFC) varied
significantly among the genotypes and indicated that all three
haplotypes differed from each other. FE is the ratio between feed
consumption and egg mass produced, whereas RFC is the feed
consumption after correcting for BW and egg production. There was
significant  interaction between PEPCK-C genotypes and
mitochondrial PEPCK (PEPCK-M) genotypes defined by a single
RFLP. The latter enzyme catalyzes the same reaction but is located in
the matrix of the mitochondria and is encoded by a different nuclear
gene. Interaction was evident from an analysis of the egg weight and
egg specific gravity in the early phase of egg laying. It was such that
the effect of the variation in one gene depended entirely on the
genotype of the second gene. In addition, significant genotypic
disequilibria were observed between two of the three alleles of
PEPCK-C and between one of these alleles and the two RFLP alleles
of PEPCK-M. This finding indicates variations of genes in the
gluconeogenesis pathway may affect feed utilization and egg
production traits, as well as reproductive fitness.

Prepulse inhibition of tactile startle response in recombinant congenic strains . ajlio ol

of mice and association with genetic markers.

Torkamanzehi. A, Joober. R, Rouleau .G, Skamene E, and Boksa P 00 ang g

American Journal of Medical Genetics Part B: Neuropsychiatric Genetics PPN

(No): 122B (1), pages 122-123. Y| P

2003 tole &b
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Prepulse inhibition (PPI) of the startle response is a
psychophysiological measure of sensorimotor gating that is deficient in
schizophrenic subjects. Genes regulating PPI may be good candidate genes
for our previous results with recombinant congenic strains (RCSs) of mice
revealed association of several genetic marker loci, showing additive and/or
epistatic effects, with PPI in young adult mice using acoustic stimuli.
Here,we report and compare results of another study, with the same RCSs,
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on PPI in which a tactile stimulus (20 psi air puff) was used to elicit the
startle response and normal light was used as pre-pulse. Distribution
patterns from AcB (A/J based) and BcA (C57BL/6Jbased) lines indicate that
the pattern of tactile PPI among the two sets of lines is similar to that
observed for acoustic PPI, with the BcA lines exhibiting higher inhibitions
than the AcB lines. Analysis of marker association will indicate the extent to
which markers identified relevant to auditory PPI, in the previous study,
also influence tactile PPI.

Amphetamine-induced hyperlocomotion in recombinant congenic strains of : JJtic ol

mice and association with genetic markers

Ayoubi. M, Torkamanzehi .A, Boksa P, Rouleau G, 00 ang g

Skamene. Eand Joober .R

American Journal of Medical Genetics Part B: Neuropsychiatric Genetics sy i oL

(No): 122B (1), page 123 g| P )

2003 tole &b
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Genetic factors play a major role in the etiology of
schizophrenia (SCZ). It is likely that multiple genes with small effects
mediate this genetic control. We used recombinant congenic strains
(RCSs) of mice to map quantitative trait loci (QTLs) modulating
amphetamine (AMPH)-induced hyperlocomotion in mice, a rodent
model for the hyper-dopaminergic state postulated in SCZ.
Preliminary analyzes of trait distribution patterns indicate that in
comparison to AcB (A/J derived) lines (N%14), BcA (C57BL/6J
derived) lines (N'422) have higher pre- and post-AMPH treatment
activity, judged by total distance travelled within an automated animal
activity monitor (Accuscan Instruments Inc, Ohio) Strain distribution
patterns would allow identification of informative lines harbouring
genes from either A/J or C57BL/6]J which are implicated in
determining variation for the AMPH-induced hyperlocomotion.
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The Dopamine D4 Receptor gene and response to methylphenidate in  : atic oylgne
children with attention deficit / hyperactivity disorder

Ben-Amor.L, Grizenko.N, Schwartz.G, Lageix.P, Baron.C, Mbekou.V, Ter- : 00y g
Stepanian.M, Torkamanzehi.A and Joober.R
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(No): 122B (1), pages 93-94. 20 ylom—ul
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Association between ADHD and the 7-repeat allele of the

VNTR polymorphism in the third exon of DRD4 gene had been
reported. Here, we test the hypothesis that this polymorphism
modulates behavioral and/or behavioral therapeutic response to
methylphenidate (MPH) in children with ADHD. Children (n%60)
with ADHD (DSM-IV) were assessed regarding their response to
MPH (0.5 mg/kg) using a double-blind cross over placebo controlled
study. Outcome measures included parents and teachers Conner’s
Global Index Score (PGIS, TGIS).
ANOVA analyzes indicate thatMPHhas a significant effect on both
PGIS and TGIS. Carriers of at least on 7-repeat allele have higher
TGIS with no interaction between DRD4 genotype and treatment. No
main or interaction effects were observed on PGIS. These results
suggest that the DRD4 gene may modulate behaviors of children with
ADHD as evaluated by teachers in school setting but not as evaluated
by parents in home setting. No effect of this gene on therapeutic
response was observed.
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P29 COMT-Val 108/158 Met polymorphism does not modulate executive s allio ylgie

functions in children with ADHD

Taerk. E, Grizenko.N, Ben-Amor.L, Lageix.P, Mbekou.V, Deguzman.R, 00 g

Torkamanzehi.A, Ter-Stepaninan.M, Baron.C and Joober.R

American Journal of Medical Genetics Part B: Neuropsychiatric Genetics sy s p

(No): 122B (1), page 56 g| P )
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Because several of the cognitive functions typically deficient in
children with ADHD are mediated by prefrontal dopamine (DA)
mechanisms, we investigated the relationship between a functional
polymorphism of the catechol-O-methyltransferase (COMT) gene,the
predominant means of catecholamine catabolism within the prefrontal
cortex (PFC), and performance on neuropsychological tasks assessing
executive function in children with ADHD. The Vall08/158 Met
polymorphism of the COMT gene, accounting for a four-fold variation
in the catalysis of DA degradation, was genotyped in 56 children with
ADHD (DSM-1V). A task battery consisting of the Wisconsin Card
Sorting Test (WCST), Tower of London (TOL), and the Self-Ordered
Pointing Task (SOPT), was employed to evaluate executive function.
Patients with the Val/Val, Val/Met, and Met/Met genotypes were
similar with regard to demographic and clinical characteristics. No
genotype effects were observed from WCST perseverative error
scores [F2,50%0.65; PY0.52], SOPT error scores [F2,58'40.82;
P%40.44], and TOL standardized scores [F2,50%40.65; P%40.52].
Contrary to the observed association between WCST performance and
the COMT Val/Met polymorphism in both healthy and schizophrenic
adults, this polymorphism does not appears to modulate the
performance on measures of executive function in children with

ADHD, though a type II error cannot be excluded.
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