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����:
The study of history gives one access-even less directly but often no 

less vividly- to hundreds of years of recorded time. But it is only 
archaeology, in particular prehistoric archaeology, opens up the almost 
unimaginable vistas of thousands and even a few millions of years of past 
human existence (Renfrew & Bahn 2001: 117). The stratigraphical sequence 
at Tepe Bampur, which has been divided into six periods, was firstly studied 
by De Cardi in 1966 (Lamberg-Karlovsky & Schmandt-Besserat 1977: 114). 
Her chronology is mostly based upon a pottery classification compared with 
other sites in Iran (Tosi 1970a: 12), demonstrating similarity over the whole 
sequence.  According to the de Cardi’s chronology, the Tepe Bampur 
sequence started in the mid-third millennium BC and ended in the first 
centuries of the second millennium BC (Tosi 1974a: 31). The present paper 
aims to re-examine the comparative chronology of Tepe Bampur and 
present a new comparative chronology for the third millennium BC 
settlements in the Bampur Valley for the first time. This study is mostly 
based upon the first systematic survey at Tepe Bampur and a non-
probabilistic survey in the Bampur Valley during July 2002 (Mortazavi 
2004: 147). These surveys are the first systematic and non-probabilistic 
surveys of the Valley since the time of Stein and has provided important 
information concerning the settlement patterns and the chronology of the 
third millennium BC sites. This paper represents the first systematic study 
of the Bampur Valley in the Iranian Baluchistan during the third and second 
millennia BC. This study also pilots the first application and review of 
concepts of settlement patterns and comparative chronology of the Valley 
based upon the ceramic typology using a combination of published data and 
new data recovered during fieldwork in 2002 and a survey in 2005.
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Body abandonment or international death in the opinion of 
islamic scholars
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�����:
Removal from the Body' or 'Intentional Death' is one of the most 

important questions for theologians and gnostics alike. The first place of 
journey toward God is the human power to separate from the body and to 
repudiate it. This characteristic is so important that from the point of view of 
the sages, if someone has not obtained this characteristic he will not be 
called a sage.The purpose of the present article is to answer the following 
questions based on intentional death:
1. What are the different definitions of intentional death given by Islamic 
philosophers?
2. How would one reach the ways of intentional death?
3. Is intentional death one of the ways to Knowledge?
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This paper is concerned with the definition of intentional death and the 
various methods of reaching it. Various Islamic scholars such as Ibn Arabi,
Sadr al-Mote'ahelin Shirazi, Sheikh Shahab al-Din Sohravardi and Ghazi 
Said Qomi are among those whose views have been discussed due to the 
similarity of their methods and contents. Although each of these learned 
men were different in their principles they have regarded the aim of 
intentional death as being primary in this, the second world. 
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In the Search of Ram hahrestan: The Capital of Sistan during 
the Sasanian Period
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Sixth Biennial of Iranian Studies conference   ������ ���:
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� ����:
It was the custom that the most important Iranian provinces were 

governed under the supervision of the king’s son or the one who was close 
to the imperial family during Sasanid era. Sakestan Province being very 
wide in this period was controled by crown prince and afterthat he was titled 
Sakanshah. Standing presence of Sasanid princes in Sistan incured 
urbanization in the region. The oldest city of Sistan which was reminded
by Moslem Historians and Geographers is Ram Shahrestan or Abar Shahr, 
the Capital of Sistan during Sasanid period. Djeyhani, Ebn-e Houghal, 
Estakhri, … have written a short description about this city. According to 
Geographers’ writtings this was abandoned for the reason of disconnection 
of it’s adjecent river and then was removed to another place under the title 
of Zarang at the end of Sasanid government. Distinguishing the real – life 
situation of Ram Shahrestan is difficult because of conflict in Geographers 
writtings about exact location of Ram Shahrestan and existence of manifold 
buttes in the Sistan plain In this research, I have tried to specify the real 
situation of Ram Shahrestan according to historical approach and systematic 
archaeological surveys which have been devoted in Sistan. By studying 
available evidence on the surface of Ram Shahrestan site, it’s first 
establishment and final abandonment has been defined. On the basis of 
these, Tappa Shahrestan at 25 k.m. of S-E Zabol is the real place of Ram 
Shahrestan which was occupied from the third B.C. up to the end of sixth 
AD. 
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Australia and New Zealand CER agreement and breakpoints 
in bilateral trade an application of the Wald type test
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This paper investigates the impact of the Australia -New Zealand 

Closer Economic Relations (CER) Trade Agreement on bilateral trade of each 
member country by using historical time series data before and after the 
implementation of the CER. We determined the existence of endogenously 
determined structural breaks over the last 30 years. The Vogelsang (1997) 
Wald-type testing procedure is then used to test for the existence of a break at 
an unknown time in the trend function of the dynamic time series. The 
advantage of this model is that the procedure does not impose any restriction 
on the nature of the data since it allows for either trending or unit root series, 
or both, in the model. Using a Wald-type test for detecting breaks in the trend 
function of a univariate time series, we found that a significant trend break 
detected in New Zealand in 1988 coincided with the extensive review of the 
CER in 1988. 

Time Series Analysis of Structural Changes and Development 
Challenges in South African Economy
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This paper employs several available annual time series data and the 

ZA (Zivot and Andrews, 1992) unit root tests approach to endogenously 
determine the more likely time of major structural breaks in various 
macroeconomic variables of the South African economy. We considered the 
presence of one unknown structural break in the data.  After taking into 
account the most significant structural break in the data, the results from the 
(ZA) model clearly indicate that the estimated structural breaks are 
statistically significant and the null of at least one unit root cannot be rejected 
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except for one of the series examined. The most significant structural breaks 
in these variables indeed coincided (as one would expect) with important 
international events like the 1974 oil shock and sharply worsening domestic 
political uncertainty and huge capital outflows in the 1980s and early 1990s. 
International pressure against the apartheid policies of the South African 
government led to international boycotts, sanctions and disinvestment. The 
measurable economic effects of these events were determined endogenously
using the ZA testing procedure.

Identifying structural breaks in the Lebanese economy 1970-
2003: An application of the Zivot and Andrews test

 ����� ��	
�:
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��� ���� " Charles Harvie  
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The Middle Business and Economic Review  ����� ����:
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During the 1960s and early 1970s the Lebanese economy was 

characterized by low inflation, high growth, sizeable balance of payments 
surpluses and small public sector deficits, which made it a highly attractive 
business centre. During this period the country was described as the 
Switzerland or Paris of the East. This macroeconomic stability did not last 
long, however, as the economy subsequently underwent fundamental 
structural changes during most years after the mid 1970s. The aim of this 
paper is to identify the timing of major structural breaks in the Lebanese 
economy by applying the Zivot and Andrews (ZA) (1992) procedure, using 
annual time series data spanning the years from 1970 through 2003. The 
empirical results from the ZA model, which endogenously identifies the most 
significant structural breaks in each of the macroeconomic variables, clearly 
show that the null hypothesis of at least one unit root could be rejected for 
some of the variables under investigation. In other words, some of the 
variables, which contain a unit root based on the conventional unit root test, 
become stationary after taking into account the existence of potential 
structural breaks in the series. The results are statistically significant and the 
endogenous structural breaks identified using this methodology also coincides 
with periods of major economic shocks to the Lebanese economy. More 
specifically, most of the structural changes are associated with: the years of 
the Civil War in Lebanon, which started in 1975; the post 1982 era which 
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started with the Israeli invasion of Beirut in 1982; the deep recession in 1983-
84; and the adverse effects of the 1988-89 currency depreciation on inflation 
and the real economy.

Structural Changes in the Iranian Economy: An Empirical 
Analysis with Endogenously Determined Breaks
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International Journal of Applied Business and Economic 
Research
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This paper employs annual time series data (1960-2003) and the ZA 

(Zivot and Andrews, 1992) and the LP (Lumsdaine and Papell, 1997) 
approaches to determine endogenously the more likely time of major 
structural breaks in various macroeconomic variables of the Iranian economy. 
We have considered the presence of one and two unknown structural breaks 
in the data. The results obtained from these two approaches are consistent in 
that the time of one structural break in eight out of the ten variables examined 
in the paper is the same. The resulting structural breaks coincide with 
important phenomena in the economy such as the 1974 oil shock, the 1979 
Islamic revolution, the Iraqi war or the implementation of the exchange rate 
unification policy in 1993 in the case of the official exchange rate.    

Time Series Analysis of Multiple Structural Breaks in the 
Malaysian Economy
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The Malaysian economy has undergone rapid economic growth and 

structural change over the last four decades. It has been the second fastest 
growing economy in ASEAN after Singapore but has been vulnerable to 
external shocks, which has created booms and busts in the economy. This 
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paper employs annual time series data (1960-2003) and the ZA (Zivot and 
Andrews, 1992) and the LP (Lumsdaine and Papell, 1997) approaches to 
determine endogenously the more likely time of major structural breaks in 
various macroeconomic variables of the Malaysian economy. The paper also 
goes further to shed some light as well on the implication of the Asian 
financial crisis on the Malaysian economy, as this external shock is 
considered to be the most severe shock that has affected the economy in the 
recent past. The results from employing the ZA methodology, which 
indicate the existence of one structural break for each macroeconomic 
variable, show the null of at least one unit root cannot be rejected. However, 
the results of the LP methodology in the presence of multiple structural 
breaks indicate that two out of the eight variables under investigation 
became stationary. The endogenously determined structural breaks 
coincides with the periods of external shocks to the Malaysian economy, 
that is the first and second oil shocks in 1974 and 1980 respectively; the 
commodity boom in 1979; the economic recession in 1985-86; the decline 
in FDI in 1993 and finally, the East Asian financial crisis in 1997. 

Testing for Structural Breaks in the Korean Economy 1980-
2005: An Application of the Innovational Outlier and Additive 
Outlier Models

 ����� ��	
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 !!�  ��� �����:

 
����:
This paper employs quarterly time series data to endogenously 

determine the timing of structural breaks for various macroeconomic 
variables in the Korean economy. The Innovational Outlier (IO) as well as 
Additive Outlier models (Perron, 1997) are then used to test for non-
stationarity of the Korean macroeconomic data. After accounting for the 
single most significant structural break the results from the (AO) model 
clearly indicate that the null of a unit root cannot be rejected for all of the 
series under investigation. This finding is consistent with our finding based on 
the conventional unit root test. However, by applying the IO procedure in the 
presence of a structural break we find the interesting result that two of the 
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variables under investigation become trend stationary (have no unit roots). 
The timing of structural breaks for key macroeconomic data under the IO and 
AO approaches appear to be quite different. Using the IO approach seven of 
the ten macroeconomic variables focused upon have important structural 
breaks corresponding with the timing of the Asian financial crisis of 1997. On 
the other hand, using the AO approach, only one of the ten variables appears 
to have a structural break related to the Asian financial crisis, while the 
remaining nine variables have quite diverse structural breaks that depend on 
key policy changes or other factors contributing to economic turbulence.
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Development Challenges and Structural Changes   
in the Korean Economy 1980-2005: An Application   
of The Innovational Outlier and Additive Outlier Models
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 �����:
This paper employs quarterly time series data to endogenously  

determine the timing of structural breaks for various macroeconomic 
variables in Korean economy. The Innovational Outlier (IO) as well as  
Additive Outlier models (Perron,1997) are then used to test for non-
stationarity of the Korean macroeconomic data. After accounting for the  
single most significant structural break, the results from the (AO) model  
clearly indicate that the null of at least one unit root cannot be rejected for 
all of the series under investigation. This finding is consistent with our  
finding based on the conventional unit root test. However, by applying the  
IO procedure in the presence of a structural break we find the interesting  
result  that  two of the variables under investigation become stationary.
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15th Nordic Symposium in Tourism and Hospitality 
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 �����:
Although leisure and hospitality has been a part of the basic needs of 

human from long time ago, but tourism as an industry in Iran started during 
the first half of the 2nd century. In contemporary era after Pahlavi kingdom 
from i.e.1920 to 1960 Iran has experienced new evolution in the method of 
pre capitalism production and has crossed the capitalism relation, this 
process has leaded to social-economic and technological advancement and 
tourism industry was also affected   by this process. Despite the fact the 
growth of tourism has been remarkably slow; as a result the number of 
tourists in 1952 was 53895 persons. By the changes which took place in 
1960s and the land reform has led to the termination of feudalism and the 
expansion of money as a means of relation and the urban extension. 
Gradually, the notion of tourism came to be the focal point of the 
government policies. The occurrence of war between Arabs and Israelis 
(1973) and the raise of oil prices made the rate of urbanization significantly 
high and this itself caused bourgeois classes in Iranian society. The 
increasing of the income of the middle class paved the way for the people of 
the community to spend part of their income on tourism and sightseeing. 
The peak of capital expansion occurred during 1960-1975 in Iran. At the 
same time, we have witnessed the extreme growth of tourism in a sense that 
the number of the tourists increased up to 657930 in 1975. After the Islamic 
revolution of Iran which took place in 1979 and the imposed war against 
Iran by Saddam till the end of the war, tourism industry drastically 
descended in a sense that the number of tourists decreased up to 147522 
persons in 1980. However, the implementation of first, second and third 
social-economical and cultural programs (1989-2004) many of the cultural 
and economical infrastructures were rebuilt and some of them developed 
much better than before. Hence, this movement has stimulated the tourism 
industry in Iran wherein the number of tourists has raised up to 1341762 in 
2000. In the fourth program of social-cultural and economic of the country 
which has started since 2005, a heavy attention has been paid to the 
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objectives and goals of tourism industry and it is expected to have over 
20000000 tourists During of plan years by the end of the fourth program 
(2009). These structural and functional evolutions which indicate the 
transitional stage in tourism industry and its drastical and rapid climb in 
Iran.
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Survey of relationships between Edafic factors and 
Rangeland dominant spicies in Taftan Rangeland(Case 
study: Diging range in Khash).

����� ��	
�� :

�
9
 �_��-O � ���U� :�S��T ����� ������� :
International conference of Botanic,Biology,ecology and 
Biotecnology. 

�	�  ���	�� :

okraen-kiyef. ���  ������� :
27-30 Cep. 2006. ���	�  ������� :

�� ���:
With study of relationships between soil and plant coud be found 

the characteristics each and from them used for true management and 
coincident with ecology principals.The study area was dejing range of khash 
with 32500 ha. That localed in Iran southeast. Evaluation o0f plants cover 
undertaken by transect methods. In each of studied types and of indiccated 
area set 10 transects 100 m and recorded canopy percentage of plant 
spesices. Then in each type 5 profiles dug for each dominant spesices and 
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from each them sampled  soil sampele and analyzed. All data plant cover 
and soil analayzed by one-way ANOVA with probability level 0,05 using 
Spss software. The results this study showed that soil parameters have not 
similar effect on plant types and species. The survey of correlation plant 
types with soil factors indicated that there was the highest correlation 
between organic matter percentage with plant types (r = 0,91).  

Germination of Aeluropus lagopoides and A. littoralis under 
saline conditions

�������	
��: 

�
9
 �_��-O � �S��T :�
9
 ����� ������� :
International conference of Botanic,Biology,ecology and 
Biotecnology. 

�	�  ���	�� :

okraen-kiyef. ���  ������� :
27-30 Cep. 2006. ���	�  ������� :

 �����:
Species of Aeluropus is a perennial gress distributed in many saline 

areas.It is an important economic piant used for sand fixation,pasture and 
other purposes.seed germination is the critical stage for species survival.The 
main objactive of this study was to determine seed germination rate of Ae. 
Lagopodes and Ae.littoralis. Mature seeds were collected from natural 
populations in the four accession.Seeds were separated from each 
infloresecence,clened and dry-stored in a refrigerator at 4 0C after surface 
strhlization with 10%(v/v) sodium hypochlorite. In this study we have used 
factorial compelete randomized desigen seven salinity treatments of 
0(control),75.150.225.300.375 and 450 Mm NaCl. The experiments were 
carred out with four replicates of 50 seeds each, on one whatman No.1 filter 
paper,in 100 mm diameter petri dishes.germination was tested in a 
programmed incubator at 25 0C whit a photoperiod of 14:10 hrs light/dark 
and 70% relative humidity.Germination was checked every 24 h. after 14 
days of incubation,germonation percentage and seed germination rate were 
measured, and the data were analyzed by one-way ANOVA and duncan,s 
multiple comparison test. The results salinity showed a significant effect of 
salinity on germination percentage. Despite high tolerance of halophyte to 
salt, the maximomum generation occurred in salt free. The highest and the 
lowest salt resistance were observed in Ae. Littoralist and Ae. Lagopoides
respectively.
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In this manuscript first by considering the notion of MV-algebra, 

we define the category of MV-algebras. After that we show that in this 
category, coequalizer, equalizer and product exist. Moreover, 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.

Implication Algebras are Eguivalent to the Dual 
Implicative BCK-Algebras
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In this paper by considering the notion of implicative BCK-

algebras, we show that the implication algebras are equivalent to the dual 
implicative BCK-algebras.
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Meshless Methods for Numerical Solution of  PDE'S  ����� ��	
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Mesh generation is a time consuming and costly and simulation of some of 
the physical phenomenons such as shock , boundary layer, plasticity, crack 
propagation, fragmentation, low shear stress materials such as gases and 
fluids in some processes such as explosion, underwater bubble explosion,…  
with the finite element method and every mesh dependent approximation 
method is very difficult.

Corrected fundamental solution for numerical solution of 
elliptic PDEs (ISI)
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Corrected fundamental solution (CFS) is a meshless method for 

homogeneous elliptic problems that corrects the density function in a simple 
layer potential integral. In the CFS method, we apply a new expansion of 
density function with variable coefficients which are approximated in a 
finite subspace of a complete space. These coefficients are determined by 
the moving least square method (MLS), using a suitable weight function that 
its support is in the real and artificial domain.



���  ���� ���	
�� 
���� ���� ��� ��� �����

On Geometric and Topological Properties of the Classes of 
Hereditarily lp Banach Spaces (ISI)
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A class of hereditarily Lp (1≤p<∞) Banach sequence spaces is 

constructed and denoted by Xa,p .  Any constructed  space is a dual space. 
We show that (i) the predual of any member X of the class of Xa,l contains 
asymptotically isometric copies of co. (ii) Every infinite dimensional 
subspace of X contains asymptotically isometric complented copies of Ll, 
and con- sequently, the dual X* of  X contains subspaces isometrically 
isomorphic to C[o,l]*. (iii) Every member of the class of Xa,p (l≤ p < ∞ ) 
fails the Dunford- pettis property. (iv) We observe that all Xa,p spaces are 
Banach spaces without unconditional basis but all constructed spaces 
contain a sub- space which is weakly sequentially complete with an 
unconditional basis which is weakly null sequence but not in norm. (v) All 
spaces have asymptotic- norming and Kadec-Klee property. The predual of 
any Xa,p is an Asplund space. 
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Let X denote a specific space of the class of Xα ,p Banach sequence 

spaces which constructed by Hagler and the first named author as classes of 
hereditarily lp Banach spaces. We show that for p > 1 the Banach space X 
contains asymptotically isometric copies of lp. It is known that any member 
of the class is a dual space. we show that the predual of X  contains 

isometric copies of lq where 
p
1 + 

q
1 = 1. For p = 1 it is known that the 
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predual of the Banach space X contains asymptotically isometric opies of c0. 
Here we give a direct proof to the known result that X contains  
asymptotically isometric copies of l1.
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In this paper by a new proof we will show that most of flatness 

properties of acts over monoids can be transferred to their coproduct and 
vice versa.

On Condition (E'P)  ����� ��	
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In this paper we introduce condition (E'P) a generalization of 

condition (E') , (E) and (P) of acts over monoids and will give a 
classification of monoids by comparing this condition of their (Rees 
factor) acts with other properties, we give also a criterion of cyclic acts to 
satisfy condition (E'P)
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Inequalities involving upper bounds for certain matrix 
operators
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In this paper, we considered the problem of finding the upper bound 

Hausdorff matrix operator from sequence spaces lp(v) (or d(v,p)) into lp(w) 
(or d(w, p)). Also we considered the upper bound problem for matrix 
operators from d(v, 1) into d(w, 1), and matrix operators from e(w,∞ ) into 
e(v,∞ ), and deduce upper bound for Cesaro, Copson and Hilbert matrix 
operators, which are recently considered in [5] and [6] and similar to that in 
[10].

A canonical representation for the solution of fuzzy linear 
system and fuzzy linear programming problem
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In this paper first, we find a canonical symmetrical 

trapezoidal(triangular) for the solution of the fuzzy linear system Ax= b, 
where the elements in A and  b are crisp and arbitrary fuzzy numbers, 
respectively. Then, a model for fuzzy linear programming problem with 
fuzzy variables (FLPFV), in which, the right hand side of
constraints are arbitrary numbers, and coefficients of the objective function 
and constraint matrix are regarded as crisp numbers, is discussed. A 
numerical procedure for calculating a canonical symmetrical trapezoidal 
representation for the solution
of fuzzy linear system and the optimal solution of FLPFV, (if there exist) is 
proposed. Several examples illustrate these ideas.    
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Fluorine and Chlorine in Biotite from the Sarnwosar Grantic 
Rocks, Northeastern Iran (ISI)
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The late Eocene-early Oligocene Sarnowsar granitic rocks and many 

dacitic to rhyolitic dykes intruded in metamorphosed and metasomatized 
shale, sandstone, calcite and dolomite marbles and volcanicastic and 
pyroclastic rocks. As a result several million tons of iron ores formed within 
carbonate rocks in the Sangan area. The Sarnowsar granitic rocks are mainly 
granite to granodiorite, metaluminous, I type and high calc-alkaline. 
Fluorine contents In the biotite range from 0.37 to 4.4 wt. % and Cl contents 
range from 0.1to 0.30 wt.%. Fluorine contents in the biotite are negatively 
correlated with XTi, while Cl contents positively correlated with XMg and 
XSi. Values of the calculated  log (fH2O/fHF) and log (fH2O/fHCl) of fluid 
in equilibrium with the chemical composition of biotite range from 3.38 to 
4.43 to 1.2, respectively. The contour lines representing log (fH2O/fHF) and 
log (fH2O/fHCl) values are different with the slope of the trend of biotite 
composition suggesting that, in addition to chemical structure of biotite, the 
fluid composition also plays some role in the incorporation of F, and 
especially Cl in biotite. The F intercept values for biotite in the Sarnowsar 
granitic rocks are similar to those of igneous rocks and prophyry Cu ore 
deposits. The Cl intercept values of biotite in the Sarnowsar granitic rocks 
are similar to those of hydrothermal and ore forming systems. The data 
suggest that chlorine intercept values for biotite from the Sangan deposit 
tend to be more Cl rich than comparable values from biotite in common 
igneous rocks. F-rich biotite and F-poor biotites from the Sangan deposit 
show similar and narrow ranges of F/Cl intercept values corresponing to Cl-
rich and ore forming systems such as porphyry copper deposits. Therefore, 
the chemical composition of biotite from the Sarnowsar granitic rocks 
interacted with hydrothermal solutions.
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Gzhelian deposits established in Iran for the first time are described. 

They rest with a considerable hiatus on the Moscovian deposits constituting, 
along with Asselian strata, an integral carbonate succession of the Zaladu 
Formation in eastern Iran. The Zaladu Formation is correlative with the 
Vazhnan Formation of the Abadeh region (central Iran) and the Dorud 
Formation of the Elburz (Alborz) Mountains. An assemblage of Gzhelian 
fusulinids from the studied section is well comparable with the assemblage 
of the Ultradaixina bosbytauensis Zone distinguished in the uppermost 
Gzhelian of the Darvaz, Fergana, the Southern Urals, Donetsk Basin, and 
Carnic Alps. Two new species of the genus Schellwienia (Sch. anarakensis 
and Sch. stocklini) are described. Gzhelian and Asselian fusulinids found in 
the section are figured in two paleontological plates.

Pennsylvanian stratigraphy and fusulinids of central and 
eastern Iran (ISI)
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The Pennsylvanian succession of Central and Eastern Iran (Sardar 

Group) is studied in two key sections: Zaladu and Anarak. The Sardar 
Group (previously Sardar Formation) has been divided into two formations: 
the predominantly carbonate Ghaleh Formation and the predominantly 
siliciclastic or mixed carbonate-siliciclastic Absheni Formation. These two 
formations were earlier identified as Sardar 1 and Sardar 2 subformations. 
The Ghaleh Formation (formerly Sardar 1), of early Bashkirian age, is 
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characterized by Eostaffella, Eostaffellina, Millerella, Plectostaffella, 
Semistaffella, primitive Pseudostaffella, and numerous archaediscids. The 
Absheni Formation (formerly Sardar 2) is upper lower Moscovian in age 
(late Vereian-early Kashirian) and is characterized by Profusulinella, 
Aljutovella, Neostaffella, Putrella, Moellerites, and Fusiella fusulinids. 
Poorly preserved upper Moscovian fusulinids (derived Fusiella, Fusulina, 
and Beedeina) occur at the top of this sequence. The hiatus between the
Ghaleh and Absheni Formations corresponds to an interval from the upper 
Bashkirian, and probably to the lowermost Moscovian, and coincides with 
the replacement of predominantly carbonate sedimentation with mixed 
carbonate-siliciclastic sedimentation. The recently established late Gzhelian-
Asselian Zaladu Formation unconformably overlies the Absheni Formation. 
The new data disagree with the previously proposed paleogeographic 
reconstruction of Central Iran and surrounding regions (including Iran-
Afghanistan territory) during the Carboniferous-Early Permian. The 
foraminiferal assemblages from the Bashkirian-Moscovian sections of 
Alborz and Eastern Iran show a close resemblance in every respect. It is 
evident that these regions were located within a single basin connected with 
the basins of Taurus and Anatolia in the west and those of the Donets, 
Russian platform, and Urals in the north.

Upper Carboniferous-Permian stratigraphy and fusulinids 
from the Anarak region, central Iran

 ����� ��	
�:

E. Ya. Leven�'���� 
(
 �!"�  
��
��	��:
Russian Journal of Earth Sciences  ����� ����:
,  
��������:
%$$&  ��� �����:

 
����:
The section of Upper Carboniferous (Gzhelian) and Lower Permian 

(Asselian–Sakmarian) sediments in the Anarak region of central Iran was 
first thoroughly studied. The sediments are subdivided into two units, the 
lower, 95-m-thick, significantly calcareous Zaladou Formation and the 
upper, 100-m-thick, dolomitic Tighe-Maadanou Formation. The formations 
are united in the Anarak Group separated from the under- and overlying
deposits by stratigraphic hiatuses. The Zaladou Formation contains 
fusulinids from top to bottom. At the base they are represented by species 
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characteristic equally of the uppermost Kasimovian and the lower zone of 
the Gzhelian. The middle Gzhelian species were encountered at 70 m above 
the base and still higher the typical uppermost Gzhelian forms referred to 
the Ultradaixina bosbytauensis Zone, occur. The upper 6 m of the section 
are assigned to the Asselian including its lower and middle zones. 
Dolomites of the Tighe-Maadanou Formation lack faunal remains. 
According to the position in the section they are referred to the uppermost 
Asselian and to the Sakmarian. The described section is similar to that in the 
Ozbak-Kuh Mountains north of Tabas, where the both formations of the 
Anarak Group are recognized. West of Tabas, in the Kalmard region, the 
Khan Formation can be correlated with the group; in the Alborz, the Dorud 
Formation; and in northern Zagros (Abadeh region), the Vazhnan 
Formation, respectively. The fusulinid assemblage recorded in the studied 
section includes 70 species referred to 21 genera and 12 families. They are 
illustrated in 10 paleontological plates. Seven new species and subspecies
Schwageriniformis acutatus, Rauserites stepanovi, R. (?) persicus, 
Rugosofusulina (?) iranica, R. (?) anarakensis, Ultradaixina bosbytauensis 
distincta, and Likharevites gracilis are described.
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Topological and natural population analyses of gas-phase 
identity SN2 reactions of some methyl halides: Backside 
attack (ISI)
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The atoms in molecules (AIM) and natural population (NP) analyses 

have been carried out for some points along the intrinsic reaction coordinate 
(IRC) for some backside identity SN2 reactions (X- + CH3X = XCH3 + X- ; 
X = F, C1, Br). Some integrated properties over atomic basins (charge, 
atomic energy, Hartree-Fock energy, and atomic volume) have been 
obtained in natural coordinates and the changes of them have been 
calculated along the IRC. Some results of natural population analysis 
(natural charges, occupation numbers, and donor acceptor interactions) have 
also been considered along the IRC. The most important donor acceptor 
interactions are LP (X) � σ*(C-X), LP (X) � RY*(C), and LP (X) �
σ*(C-H).

Characterization of conformers of non-ionized proline on 
the basis of topological and NBO analyses: Can nitrogen be 
a donor of hydrogen bond?(ISI)
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A detailed population analysis of 10 most stable conformers of 

neutral proline was undertaken by the natural bond orbitals (NBO) and the 
atoms in molecules (AIM) methods. The optimized geometries (at MP2/6-
311++G(d,p) level) were employd to perform the NBO analysis and also to 
obtain the suitable wave function fiels for the AIM analysis. With the 
exception of OH…NH and CH…OH hydrogen bond critical points, 
corresponding to four conformers, the BCPs can be observed just for those 



���  ���� ���	
�� 
��� ���� ��� ��� �����

which located at the interatomic paths that are defined by the covalent 
bonds. The charge transfer energy of n(N)→σ *O-H interactions are 18.31 
and 15.63 kcal/mol which are related to conformers that exhibit the 
OH…NH hydrogen bonds. Similar interactions higher than 0.5 kcal/mol 
threshold limit do not observe for other conformers. Thus, the NBO and 
AIM analysis do not confirm the presence of N-H…O=C and N-H….O-C 
hydrogen bonds in the conformers of prolinee. On the other hand, improper 
hydrogen bonds ( C-H…O-H) reveal in two conforners.

Determination of gas-phase nucleophilicities and 
electrophilicities using B…HX bond critical point properties 
of AIM analysis (ISI)
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The values of nucleophilicity and electrophilicity have been 
established in gas phase for some nucleophiles (B=CH3CN, CO, H2O, H2S, 
HCN, N2, NH3, PH3) and electrophiles (HX=HF, HCl, HBr, HCN HCF3) 
from properties of bond critical points of Atoms in Molecules (AIM) 
analysis. On the basis of the meaningful relationship, the recent method has 
been applied to electron density (ρ), Laplacian of electron density ( 2

ρ∇ ), and 
Hamiltonian (H), of B···HX bond critical point. AIM analysis has been 
performed on the obtained wave functions at MP2/6-311++G(d,p) level of 
theory. The correlation between averaged calculated values of 
nucleophilicity (or electrophilicity), using different properties of B···HX 
bond critical points, and complexation energies (∆Ecomp) is satisfactory. The 
best correlation coefficient between nucleophilicity and ∆Ecomp is related to ρ
values of bond critical points. But, the best correlation coefficient between 
electrophilicity and ∆Ecomp is allied to 2

ρ∇  and H values of bond critical 
points.
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Synthesis and dynamic 1H NMR study of stable phosphorus 
ylides derived from reaction between heterocyclic NH-acids 
and triphenylphosphine in the presence of acetylenic esters
(ISI)
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Stable crystalline phosphorus ylides are obtained in excellent yields 
from the 1:1:1 addition reaction between triphenylphosphine and dialkyl 
acetylenedicarboxylate in the presence of a strong NH-acid, such as 2-
indolinone, 3-acetylindole and saccharine. These stable ylides exist in 
solution as a mixture of two geometrical isomers as a result of restricted 
rotation around the carbon–carbon partial double bond resulting from 
conjugation of the ylide moiety with the adjacent carbonyl group. Dynamic 
effects are observed in 1H NMR spectra. The calculated freeenergy of 
activation for interconversion of the rotational isomers in 2-indolinone 
amounts to about 68.2±2 J/mol-1.

Ph3P catalyzed efficient synthesis of ethyl 2-(acetylanilino)-
acrylates and ethyl (E)-3-(acetylanilino)-2-propenoates by 
nucleophilic addition to ethyl propiolate  (ISI)
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The addition of acetanilides to ethyl propiolate proceeds under 

neutral conditions in the presence of triphenylphosphine to give the 
corresponding _-substituted alkyl acrylates together with variable amounts 
of the _-substituted isomer with (E) geometry. Addition of 
arylsulfonylanilides to alkyl propiolates under similar conditions, produced 
only the alkyl (E)-3-arylsulfonylanilino-2-propenoates.
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UV Spectrophotometric Study of the Kenetics and 
Mechanism of the Reactions between Triphenylphosphine, 
Dialkl Acetylenedicarboxylates and NH-Acid (ISI)
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To determine the kinetic parameters of the reaction between 

triphenylphosphine and dialkyl acetylenedicarboxylate in the presence of 
strong NH-acids, such as 2,3-dihydroxybenzaldehyde, the reaction was 
monitored by the UV spectrophotometery. The second order fits were 
automatically drawn and the values of the second order rate constant (k2) 
were calculated using standard equations as part of the program. The 
dependence of the second order rate constant (lnk2) on reciprocal 
temperature was in agreement with the Arrhenius equation, in the 
temperature range studied, providing the relevant plots to calculate the 
activation energy of all reactions. Furthermore, we calculated the effect of 
solvent, structure of different alkyl groups within the dialkyl 
acetylenedicarboxylates, and their concentration on the rate of reactions. 
The proposed mechanism was confirmed by experimental results and 
steady-state approximation. The first step (k2) of the reaction was 
recognized as the rate determining step on the basis of experimental data.
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Kinetic Investigation of the Reaction between 
Triphenylphosphine, Dialkyl Acetylenedicarboxylates, and 
sh-acid such as 2-thiazoline -2-thiol or 
2Fmercaptobenzoxazole by uv spectrophotometry  (ISI)
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Kinetic studies were made of the reactions between 

triphenylphosphine, dialkyl acetylenedicarboxylates in the presence of SH-
acids, such as 2-thiazoline-2-thiol or 2-mercaptobenzoxazole. To determine 
the kinetic parameters of the reactions, they were monitored by UV 
spectrophotometery. The second order fits were drawn by the software 
associated with a Cary UV spectrophotometer model Bio-300 at appropriate 
wavelength. The values of the second order rate constant (k2) were 
calculated using standard equations within the program. Within the 
temperature range studied, the dependence of the second order rate constant 
(ln k2) on reciprocal temperature was in agreement with the Arrhenius 
equation, enabling calculation of the activation energies of all reactions. 
Furthermore, useful information was obtained from studies of the effect of 
solvent, structure of reactants (different alkyl groups within the dialkyl 
acetylenedicarboxylates and SH-acids) and also concentration of reactants 
on the rate of reactions. 
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Kinetic Investigation of the Reaction between 
Triphenylphosphine, Dialkyl Acetylenedicarboxylate, and 
Carbazole by the UV Spectrophotometry Technique (ISI)
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The major objectives of the work undertaken were to carry out 

kinetic study of the reaction between triphenylphosphine, dialkyl 
acetylenedicarboxylate and carbazol [1-4]. To determine the kinetic 
parameters of the reaction (see Scheme 1), it was monitored by the UV 
spectrophotometery technique. The values of the second  order rate constant 
(k2) were automatically calculated using standard equations within the 
program when the second order fits of the mentioned reactions were 
automatically drawn by the software associated with a Cary UV 
spectrophotometer  model Bio-300 at appropriate wavelength. At the 
temperature range studied the dependence of the second order rate constant 
(Ln k2) on reciprocal temperature was in agreement with Arrhenius 
equation. This provided to calculate the activation energy of all reactions 
using the relevant plots. Furthermore, useful informations were obtained 
from studies of the effects of solvent and different alkyl groups within the 
dialkyl acetylene dicarboxylate on the rate of the rections.
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A Facile Synthesis of Stable Phosphorus yildes Derived 
from Harmin, Harman, and Carbazole (ISI)
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Stable crystalline phosphorus ylides were obtained in excellent 

yields from the 1:1:1 addition reaction between triphenylphosphine and 
dialkyl acetylenedicarboxylates, in the presence of strong NH-acids, such as 
harman, harmin, and carbazole. These stable ylides exist in solution as a 
mixture of two geometrical isomers as a result of the restricted rotation 
around the carbon–carbon partial double bond resulting from the 
conjugation of the ylide moiety with the adjacent carbonyl group.

Kinetic Investigation of the Reactions between 
Triphenylphosphine, Dialkyl Acetylenedicarboxylates, and 
NH-acids such as Indol Derivatives by UV 
spectrophotometry (ISI)
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The major objectives of the work. undertaken were to carry out 

kinetic studies of the reaction between tri}i1enylphosphine and dialkyI 
acetylencdicarboxylates in the presence of indole derivatives (as a NH-acid). 
To determine the kinetic parameters of the reaction, it was monitored by UV 
spectrophotometer. The second order fits were automatically dmwn by the 
software associated with a Cary UV spectrophotometer model Bio-300 at 
appropriate wavelength. The values of the second order rate constant Os) 
were automatically calculated using standard equations within the program, 
At the temperature range studied the dependence of the second order rate 
constant (Ln k) on reciprocal temperature was in agreement with Arrhenius 
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equation. This provided the relevant plots to calculate the activation energy 
of all reactions. Furthermore useful information was obtained from studies 
of the effect of solvent and different alkyl groups within the dialkyl 
acetylenedicarboxylates on the rate of reactions. 

cis,cis-l-2,3,5,6-Tetra-2- pyridylpyrazinej
3N1,N2,N6:j3N3,N4,N5-bis[dichloro(dimethylsulfoxide-
kS)ruthenium(II)] dihydrate acetone disolvate(ISI)
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The reaction of 2,3,5,6-tetra-2-pyridylpyrazine (tppz) with 

dichlorotetrakis(dimethyl sulfoxide)ruthenium(II) in dimethyl sulfoxide 
(DMSO) yielded the title centrosymmetric dinuclear complex, 
[Ru2Cl4(C24H16N6)(C3H6OS)2]_2C2H6OS_2H2O or cis,cis-
[{Ru(DMSO)Cl2}2(_-tppz)]_2Me2CO_2H2O. Each ruthenium ion is in a 
distorted octahedral coordination in which the chloro ligands are cis to each 
other and DMSO is coordinated through sulfur. The asymmetric unit 
contains half of two independent molecules.

Synthesis, structure, Spectroscopic, magnetic and 
electrochemical studies of NiII phen-dione complex (ISI)
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The first crystal structure of  NiII phen-dione complex is reported. 
This compound is [Ni(bpy)2(phen-dione)](PF6)2 (bpy= 2,2′-bipyridine and 
phen-dione= 1,10- phenanthroline-5,6-dione). The complex has been 
characterized by elemental analysis, IR and electronic absorption 
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spectroscopy and cyclic voltammetry. The electrochemical behavior and 
electronic spectrum of [Ni(bpy)2(phen-dione)](OAc)2 has also been studied 
in buffered solutions at pH between 1-8. ORTEP drawing of  
[Ni(bpy)2(phen-dione)](PF6)2.2CH3CN  shows that the coordination 
geometry around the NiII is a distorted octahedron, with bite angles of 78.1-
78.8º for all three bidentate ligands and the two pyridyl rings of the bpy 
ligands are nearly co-planar, as are the two pyridyl rings of phen-dione.

Synthesis and characterization of tetraphenylporphyrin 
iron(III) complexes with substituted phenylcyanamide 
ligands (ISI)
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Several .ve coordinate complexes of [(TPP)FeIII(L)] in which TPP is
the dianion of tetraphenylporphyrin and L is the monoanion of 
phenylcyanamide (pcyd) (1), 2,5-dichlorophenylcyanamide (2,5-Cl2pcyd) 
(2), 2,6-dichlorophenylcyanamide (2,6-Cl2pcyd) (3), and 2,3,4,6-
tetrachlorophenylcyanamide (2,3,4,6-Cl4pcyd) (4) have been prepared by 
the reaction of [(TPP)FeIIICl] with appropriate thallium salt of 
phenylcyanamide. Each of the complexes has been characterized by IR, 
UV–Vis and 1H NMR spectroscopic data. Dark redbrown needles of 
[(TPP)FeIII(2,6-Cl2pcyd)] (C51H31Cl2FeN6 ئ CHCl3) crystallize in the 
triclinic system. The crystal structure of Fe(III) compound shows a slight 
distortion from square pyramidal coordination with the 2,6-
dichlorophenylcyanamide anion in the axial position through nitrile nitrogen 
atom. Iron atom is 0.47(1) out of plane of the porphyrin toward 
phenylcyanamide ligand. In non-coordinating solvents, such as benzene or 
chloroform, these complexes exhibit 1H NMR spectra that are characteristic 
of high-spin (S = 5/2) species. The X-ray crystal structure parameters are 
also consistent with high-spin iron(III) complexes. The iron(III) 
phenylcyanamide complexes are not reactive toward molecular oxygen; 
however, these complexes react with HCl and produce TPPFeIIICl.
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Reaction of H2S with MoRu(CO)6(dppm)2 to give H2 and a 
bridged-sulfide product via hydrido-sulfhydryl 
intermediates (dppm = Ph2PCH2PPh2)1 (ISI)
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Oxidative addition of H2S to MoRu(CO)6(µ-dppm)2 (1) at ~20 ° in 
toluene yields an isolable complex formulated as Mo(CO)3(µ-SH)(µ-CO)(µ-
dppm)2RuH(CO) (2) via the possible intermediate Mo(CO)3(µ-H)(µ-CO)(µ-
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dppm)2Ru(SH)(CO) (4) (dppm = Ph2PCH2PPh2) that is detectable at lower 
temperatures. Over 2 days, species 2 in toluene loses H2 (and CO) to yield 
the bridged-sulfide product Mo(CO)2(µ-CO)(µ-S)(µ-dppm)2Ru(CO) (5) that 
is also formed directly from the reaction of 1 with elemental sulfur. The 
solid state molecular structure of 5 is determined by X-ray crystallography. 
A further hydrido-sulfhydryl species, possibly Mo(CO)3(µ-SH)(µ-H)(µ-
dppm)2Ru(CO)2 (3) is in equilibrium with 2 at ambient temperature.

Evaluation of the origin of rotational barrier in NH2-X 
(X=NO,NS)  (ISI)
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The origin of rotational barrier in N-thionitrosamine NH2NS (TNA) 

has been examined with the aid of topological theory of atoms in molecules 
(AIM) and natural bond orbital (NBO) analyses and has been compared 
with N-nitrosamine NH2NO (NA). Frequency calculations show that the 
rotational barrier for TNA is greater than NA. This can be attributed to the 
more charge transfer from nitrogen of amino group to sulfur in TNA than 
from nitrogen to oxygen in NA. NBO analysis reveals pyramidalization of 
nitrogen atom of NH2 group leads to decrease of delocalization energy 
contribution and increase of Lewis energy contribution on total energy

Efficient Chemoselective Mild Deprotection of S,S- and 
S,O-Acetals and Ketals with Electrophilic Halogens (ISI)
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A novel and simple method for the chemoselective deprotection of 

S,S-and S , O -acetals and ketals in the presence of their O , O -analogs with 
electrophilic halogens to their corresponding carbonyl compounds is 
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described using N-bromosuccinimide, N-chlorosuccinimide, 2,4,4,6-
tetrabromo-2,5-cyclohexen-1-one, trichlorocyanuric acid, or molecular 
bromine in aqueous acetonitrile. The use of these reagents in the presence of 
hydrated silica gel provide efficient, novel, and mild procedures for the 
deprotection of cyclic and acyclic O,O-, S,S-, and S,O-acetals and ketals in 
excellent yields in short reaction times.

Solid phase extraction of nickel as methylthymol blue 
complex on naphthalene adsorbent and flame atomic 
absorption spectrometric determination  (ISI)
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A solid-phase extraction procedure has been developed for the 

determination of nickel prior to its analysis by flame atomic absorption 
spectrometry (FAAS). The method is bases on the adsorption of  nickel as a 
methylthymol blue complex on naphthalene-methyltrioctyl ammonium 
chloride adsorbent, elution by nitric acid and subsequent determination by 
FAAS. The effect of different variables such as PH, methylthymol blue 
concentration, eluent and diverse ions on the recovery of the analyte was 
investigated. A preconcentration factor of 50 was achieved using the 
optimum conditions.The calibration graph is linear in the range 10-500 ng 
mL-1 of nickel in the initial solution with r=0.9993. Detection limit based 
on the 3Sb criterion was 3.6 ng mL-1 and 2.4 ng mL-1 for 100 and 150 mL 
of sample solution, respectively. The relative standard deviation (RSD) was 
2.9 and 2.3 % for 100 and 250 ng mL-1 of nickel (n=7). The method was 
applied to the determination of nickel in ore and water samples.
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Carbamates (urethanes) have many important industrial utilizations 
and the worldwide production still continues to grow.1,2 They are used in 
agriculture,3 pharmacology4 and the polymer industry.5 In addition to these, 
among the various amine-protecting groups, carbamates are commonly used 
due to their chemical stability towards acids, bases and hydrogenation.6
Their conventional synthesis is based on the use highly toxic phosgene as a 
reagent in organic solvents, which are also toxic and flammable.1,2 From the 
standpoint of ‘green chemistry’, significant efforts have been made to find 
an alternative to the phosgene process. A very attractive substitute for 
phosgene is carbon dioxide because it is a typical renewable resource. Most 
of the approaches in this context rely on the production of the carbamate 
anion via the reaction of carbon dioxide and amines, followed by the 
reaction with electrophiles.1,2 However, as the nucleophilicity of the 
carbamate anion is lower than that of the amine formed in the equilibrium of 
the salt formation reaction, the reaction of the carbamate salts with alkyl 
halides does not selectively afford carbamates. Furthermore, this method 
can not produce N-unsubstituted carbamates. In connection with the 
synthetic value of tetrazoles and imidoyl azides from phenols,7,8 we were 
interested in developing methods for the synthesis of carbamates without 
utilizing solvent (solvent–free reaction) as it is industrially important due to 
reduced pollution, low costs, and simplicity in process and handling. In this 
paper, a simple and efficient methodology on eco-friendly green approach to 
prepare primary aryl carbamates has been introduced from phenoles and 
sodium cyanate in the presence of trichloroacetic acid in solid-state.

Ar OH NaOCN Ar O NH2

O

Solid-State

Cl3CCO2H+
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Synthesis of Hydroxybenzaldehyde Stable Phosphorus 
Ylides from the Reaction Between Acetylenic Esters with 
Triphenylphosphine in the Presence of 2,3-
Dihydroxybenzaldehyde and 2-Hydroxy-4-
methoxybenzaldehyde (ISI)
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Stable crystalline phosphorus ylides were obtained in excellent 

yields from the 1:1:1 addition reaction between triphenylphosphine and 
dialkyl acetylenedicarboxylates, in the presence of 2,3 di 
hydroxybenzaldehyde and 2-hydroxy-4-methoxybenzal-  dehyde. These 
stable ylides exist in solution as a mixture of two geometrical isomers as a 
result of restricted rotation around the carbon-carbon partial double bond 
resulting from conjugation of the ylide moiety with the adjacent carbonyl 
group.

A Simple Synthesis of Stable Phosphoranes Derived from 
Imidazole Derivatives (ISI)
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Stable crystalline phosphorus ylides were obtained in excellent 

yields from the 1:1:1 addition reaction between triphenylphosphine and 
dialkyl acetylenedicarboxylates, in the presence of strong NH-acids, such as 
imidazole, 2-methylimidazole, 4-methylimidazole, 2-ethylimidazole, 
benzimidazole, and 5,6-dimethylbezimidazole. These stable ylides exist in 
solution as a mixture of two geometrical isomers as a result of restricted 
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rotation around the carbon–carbon partial double bond resulting from the 
conjugation of the ylide moiety with the adjacent carbonyl group.

The new γ -Spiroiminolactone synthesis by reaction 
between alkyl or aryl isocyanides and 1,10-phenanthroline-
5,6-dione  in the presence of acetylenic esters (ISI)
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The 1:1 intermediate generated by the addition of alkyl and aryl 

isocyanides to dialkyl acetylenedicarboxylate is trapped by 1,2-dicarbonyl 
compounds such as 1,10-phenanthroline-5,6-dione (phendione) to yield 
iminolactones in good yields.

Synthesis and dynamic 13C NMR study of new system 
containing polarized carbon-carbon double bonds from 
reaction between cyclohexyl isocyanide and ethyl propiolate 
in the presence of N,N'-dimethylbarbituric acid (ISI)
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The adduct produced in the reaction between cyclohexyl isocyanide 
and ethyl acetylenecarboxylate was trapped by N, N’-dimethylbarbituric 
acid. Dynamic NMR effects were observed in the NMR spectra of these 
compounds and were attributed to restricted rotation around the alkyl-
nitrogen single bonds and the polarised carbon–carbon double bond.
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An efficient Synthesis of Stable Phosphorous yildes Derived 
from Pyrazole and Indazole (ISI)
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Stable crystalline phosphorus ylides were obtained in excellent 

yields from the 1:1:1 addition reaction between triphenylphosphine and 
dialkyl acetylenedicarboxylates, in the presence of strong NH-acids, such as 
pyrazole, indazole and 5-nitro Indazole. These stable ylides exist in solution 
as a mixture of two geometrical isomers as a result of restricted rotation 
around the carbon–carbon partial double bond resulting from conjugation of 
the ylide moiety with the adjacent carbonyl group.

1,8-Diazafloren-9- one with Alkyl and Aryl Isocyanides in 
the Presence of Acetylenic Esters: A Facile Synthesis of γ -
Spiroiminolactones (ISI)
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Multicomponent reaction (MCRs), defined as one-pot reactions in 
which at least three functional groups join through covalent bonds, have 
been steadily gaining importance in synthetic organic chemistry. Recently, 
γ -Spirolactones have been the subject of great consideration because of 
their effects as antibacterial agents, aldosterone inhibitors and proper 
precursors for the preparation of a wide spectrum of natural compounds.
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A Simple Synthesis of Stable Phosphorus Ylides from Indol 
and Some of Its Derivative (ISI)
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Stable crystalline phosphorus ylides were obtained in excellent 

yields from the 1:1:1 addition reaction between triphenylphosphine and 
dialkyl acetylenedicarboxylates in the presence of strong NH acids, such as 
indole and 2-methyl indole, 3-methyl indole, and 5-boromo indole. These 
stable ylides exist in a solution as a mixture of two geometrical isomers as 
a result of the restricted rotation around the carbon–carbon partial double 
bond resulting from the conjugation of the ylide moiety with the adjacent 
carbonyl group.

An efficient Synthesis of Stable Phosphorous yildes Derived 
from Triphenylphosphine, Dialkyl Acetylenedicarboxylates, 
and an NH-Acid (ISI)
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Stable crystalline phosphorus ylides were obtained in excellent 

yields from the 1:1:1 addition reaction between triphenylphosphine and 
dialkyl acetylenedicarboxylates in the presence of strong NH-acids, such as 
benzotriazole, 5-methylbenzotriazole, 5-chlorobenzotriazole, pyrrole, 2-
acetylpyrrole, pyrrole-2-carboxaldehyde, 4-nitro-acetanilide, 4-
methoxyacetanilide, 4-bromoacetanilide, 4-methylacetanilide, 2-methyl-
acetanilide, and 2,6-dimethylacetanilide. These stable ylides exist in a 
solution as a mixture of two geometrical isomers as a result of the 
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restricted rotation around the carbon–carbon partial double bond resulting 
from the conjugation of the ylide moiety with the adjacent carbonyl group.

Diastereoselective synthesis of phosphonato esters by 
reaction between triphenylphosphite and acetylenic esters in 
the presence of NH-acid compounds (ISI)
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The reaction of dialkyl acetylenedicarboxylates with N-H acids such 
as phthalimide and saccharin in the presence of triphenyl phosphite at 
room temperature led to stable phosphonato ester derivatives 3a-d. With 
respect to the Karplus equation and coupling constants, the configurations 
of compounds 3a-d were determined (2R*, 3S* and mirror image).

Triphenylphosphite as a good reagent for the 
diasteroselective synthesis of phosphonate esters (ISI)
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The reaction between dialkyl acetylenedicarboxylates and N-H acids 

such as pyrazole and indazole in the presence of triphenylphosphite at 
room temperature led to stable phosphonate ester derivatives 4a-f. The 
configuration of compounds 4a-f (2S*,3R*) was determined on the basis of 
coupling constants predicted from the Karplus equation.
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Chemoselective synthesis of phosphorus ylides through the 
reaction of 2-mercaptobenzimidazole and 2-
hydroxybenzimidazole with triphenylphosphine and 
acetylenic esters (ISI)
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A one-step synlhesis of diallcyl 2-(2-mercaptobenzimidazole-s-yl)-

3-(triphenyJphosphoranyliden) succioates and dialkyI2-(2-
hydroxyhenzimidazole-n-yl)-3-(triphenylphosphoranyliden) succinates in
fair yields are reported through the reaction of dialkyl 
acetylenedicarlJoxylates and triphenylphosphine in the presence of2-
mercaplobenzimidazole or 2-hydroxybenzimidazole

Stereoselective synthesis of pyrrole phosphonate esters from 
the reaction of triphenylphosphite and dimethyl 
acetylenedicarboxylate in the presence of pyrrole in aqueous 
solution (ISI)
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The reaction of triphenylphosphite and dimethyl 
acetylenedicarboxylates (DMAD) in the presence of pyrrole derivatives in 
an aqueous media led to pyrrole phosphonate esters derivatives.
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A Simple Synthesis of Stable Phosphorous Ylides Derived 
from 2-Benzoxazoline and 2-Mercaptobenzoxazole (ISI) 
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The reaction of triphenylphosphine with dialkyl 

acetylenedicarboxylate is the presence of a strong SH·acid Or NH-acid, such 
as 2-mercaptobenzole and 2-benzoxazolinone, has been studied. In some 
cases, stable phosphorus ylide are obtained in excellent yields. The ylide 
moiety of these compounds  is strong conjugated with the adjacent carbonyl 
group, and the rotation about the partial double bond in (E) and (Z) 
geometrical isomers is slow on the NMR time scale an ambient temperature. 
Thus, these exist as a mixture of geometrical isomers

One-pot synthesis of stable phosphonium ylides using 2-
mercaptopyrimidine derivatives (ISI)
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The development of simple synthesis routes for widely used organic 

compounds from readily available reagents is one of the most important 
tasks in organic chemistry [1]. Pyrimidine derivatives have been employed 
in a wide range of medicinal chemistry because of their diverse biological 
activities, such as antibacterial [2, 3], anticonvulsant [4], antiflammatory [5–
7], antitumor [8–10] and antifungal activities [11]. In addition, phosphorus 
ylides from pyrimidine derivatives are important reagents in synthetic 
organic chemistry, especially in the synthesis of naturally occurring 
products, compound with biological and pharmacological activity [12]. 
These ylides are most often prepared by treatment of a phosphonium salt 
with a base. The phosphonium salts are usually made from the phosphine 
and an alkyl halide [13–17] but they are also obtained by Michael addition 
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of phosphorus nucleophiles to activated olefins [13, 14]. In the current work, 
we wish to describe an efficient synthetic route of the 2-mercaptopyrimidine 
and also 2-mercapto-4,6-dimethylpyrimidine-containing phosphorus ylides 
[18–21].With respect to the importance of the mentioned purpose the 
presentworkwas undertaken for the generation of stable sulfur-containing 
phosphoranes. In order to do this, the reaction of triphenylphosphine with 
dialkyl acetylenedicarboxylates (1) in the presence of strong SH-acids (2) 
led to the vinyltriphenylphosphonium cation (3), which was subsequently 
followed by attack of the 2-mercaptopyrimidine or 2-mercapto-4,6-
dimethylpyrimidine anion to form the phosphoranes (4-E) and (4-Z) in 
excellent yields.

One-pot Synthesis of Stable Phosphorous Ylides Using CH-
Acid Compounds (ISI)
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Stable crystalline phosphorus ylides were obtained in excellent 

yields from the 1:1:1 addition reaction between triphenylphosphine and di-
tert-butyl acetylendicarboxylate, in the presence of antron, dimedone, 
indandion, and 3,5-dimethylbarbituric acid. These stable ylides exist in a 
solution as a mixture of two geometrical isomers as a result of restricted 
rotation around the carbon-carbon partial double bond resulting from 
conjugation of the ylide moiety with the adjacent carbonyl group.
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Comparative and Structural Analysis of the Interaction 
between β -Lactoglobulin type A and B with a New 
Anticancer Component (2,2/-Bipyridin n-Hexyl 
Dithiocarbamato Pd(II) Nitrate) (ISI)
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The interaction between whey carrier protein p-Iactoglobulin type A 

and B (BLG-A and -B) and 2,2'-bipyridin n-hexyl dithiocarbamato Pd~U) 
nitrate (BPHDC-Pd(II)), a new heavy metal complex designed for 
anticancer property, was investigated by fluorescence spectroscopy 
combined with chernometry and circular dichroism (CD) techniques. A 
strong fluorescence quenching reaction ofBPHDC-Pd(U) to BLO-A and -B 
was observed. Hence, BPHDC-Pd(U) complex can be bound to both BLG-A 
and -B, and quench the fluorescence spectra of the proteins. The quenching 
constant was determined using the modified Stern-Volmer equation. The 
binding parameters were evaluated by fluorescence quenching method. The 
results of binding study provided evidences presence of two and three sets 
of binding sites on the BLG-B and -A, respectively, for BPHDC-Pd(lI) 
complex. Using fluorescence spectroscopy and chemometry, the ability 
ofBLG-A and -B to form an intermediate upon interaction with BPHDC-
Pd(II) complex was assessed. CD studies displayed that under influence of 
different concentrations of BPHDC-Pd(II) complex, the regular secondary 
structure of BLG-B had no significant changes, whereas for BLG-A a 
transition from a-helix to p-structure was appeared. The results for both of 
BLG-A and -B displayed that BPHDC·Pd(II) complex can induce a 
conformational transition from the native form to an intermediate state with 
a slightly opened conformation, which is detectable with chemometry 
analyses. 
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Comparative analysis of refolding of chemically denatured 
β -lactoglobulin types A and B using the dilution additive 
mode (ISI) 
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The kinetic refolding of β - lactoglobulin (BLG), types A and B, by 

β -cyclodextrin, glucose and sorbitol has been investigated in aqueous 
solution using fluorescence, far UV-CD and UV-spectrophotometric 
techniques. A new Pd-complex has been used to denature the protein. CD 
and fluorescence studies indicated that when incubated with sugar, the 
denatured BLG is refolded into the native-like structure through the dilution 
additive mode resulting in a higher yield of active protein than without 
sugar. CD studies show that these sugars can induce a non-native α -helical 
structure in denatured BLG-A and B, then aid in the refolding of the protein. 
Based on the present study, these sugars have a different effect on BLG-A 
than BLG-B because of their differences in protein thermal stability. BLG-A 
has a higher thermal stability than BLG-B due to differences in the amino 
acid sequences.

Effect of Preparation conditions on the catalytic 
performance of cobalt manganese oxide catalysts for 
conversion of synthesis gas to light olefins (ISI)
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Cobalt manganese oxides are prepared using a co-precipitation 

procedure and studied for the conversion of synthesis gas to light olefins. In 
particular, the effect of a range of preparation variables is investigated in 
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detail. The variables investigated include the precipitate ageing time, pH and 
temperature of precipitation, the [Co]/[Mn] ratio of the precipitation solution 
and also reactor conditions such as reaction temperature and H2/ CO molar 
feed ratio. The effect of different supports on the activity and selectivity of 
catalysts are also studied. The optimum preparation conditions are identified 
with respect to catalytic performance for the conversion of synthesis gas to 
ethylene and propylene. The results are interpreted in terms of the structure 
of the active catalyst. Generally it has been concluded that catalysts 
containing cobalt manganese mixed phases are found to be the most active.

Characterization of iron-cobalt oxide catalysts: Effect of 
different supports and promoters upon the structure and 
morphology of precursors and catalysts (ISI)
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The effect of a range of preparation variables such as the precipitate 

ageing time and [Fe]/[Co] molar ratio of precipitation solution on the 
composition and morphology of iron-cobalt oxide catalysts prepared using a 
co precipitation method is described and the optimum preparation 
conditions were identified with respect to the catalyst activity for the 
Fisher–Tropsch reaction. The effect of different promoters along with 
loadings of optimum support and promoter on the activity and selectivity of 
the 40%Fe/60%Co as an optimum molar ratio are studied and it was found 
that the catalyst containing 40%Fe/60%Co/15 wt%SiO2/1.5 wt%K which 
aged for 2 h, is an optimum modified catalyst for the conversion of synthesis 
gas to ethylene and propylene. The results are interpreted in terms of the 
structure of the active catalyst. Characterization of both precursors and 
calcined catalysts were carried out using XRD, SEM, BET specific surface 
area and thermal analysis methods such as TGA and DSC. It was shown that 
all the different preparation variables influenced the catalyst precursor 
structure and morphology.
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Vibrational assignment, structure and intramolecular 
hydrogen bond study of 3-amino-1-phenyl-2-buten-1-one 
(ISI)
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Fourier transform infrared and Fourier transform Raman spectra of 

3-amino-1-phenyl-2-buten-1-one and its deuterated analogue were recorded 
in the regions 400–4000 and 150–4000 cm−1, respectively. Furthermore, 
the molecular structure and vibrational frequencies of title compound were 
investigated by a series of density functional theoretical, DFT, and ab initio 
calculations at the post-Hartree–Fock (MP2) level. Although, the calculated 
frequencies are generally in agreement with the observed spectra but the 
DFT results are in much better quantitative agreement with the observed 
spectra than the MP2 results. The observed wavenumbers were analyzed 
and assigned to different normal modes of vibration of the molecule. The 
calculated geometrical parameters show a strong intramolecular hydrogen 
bond with a NO distance of 2.621–2.668 Å. This bond length is shorter than 
that of its parent, 4-amino-3-penten-2-one (with two methyl groups in the β-
position), which is in agreement with spectroscopic results. The topological 
properties of the electron density contributions for intramolecular hydrogen 
bond in 3-amino-1-phenyl-2-buten-1-one and 4-amino-3-penten-2-one have 
been analyzed in term of the Bader theory of atoms in molecules (AIM). 
These results also support the stronger hydrogen bond in the title compound 
with respect to the parent molecule. 
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Intramolecular hydrogen bond, molecular structure and 
vibrational assignment of tetra-acetylethane A density 
functional study (ISI)
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The intramolecular hydrogen bond, molecular structure and 

vibrational frequencies of tetra-acetylethane have been investigated by 
means of high-level density functional theory (DFT) methods with most 
popular basis sets. Fourier transform infrared and Fourier transform Raman 
spectra of this compound and its deuterated analogue were recorded in the 
regions 400–4000 cm−1 and 40–4000 cm−1, respectively. The calculated 
geometrical parameters of tetra-acetylethane were compared to the 
experimental results of this compound and its parent molecule 
(acetylacetone), obtained from X-ray diffraction. The O···O distance in tetra-
acetylethane, about 2.424 Å, suggests that the hydrogen bond in this 
compound is stronger than acetylacetone. This conclusion is well supported 
by the NMR proton chemical shifts and O–H stretching mode at 2626 cm−1. 
Furthermore, the calculated hydrogen bond energy in the title compound is 
17.22 kcal/mol, which is greater than the acetylacetone value. On the other 
hand, the results of theoretical calculations show that the bulky substitution 
in α-position of acetylacetone results in an increase of the conjugation of π 
electrons in the chelate ring. Finally, we applied the atoms in molecules 
(AIM) theory and natural bond orbital method (NBO) for detail analyzing 
the hydrogen bond in tetra-acetylethane and acetylacetone. These results are 
in agreement with the vibrational spectra interpretation and quantum 
chemical calculation results. Also, the conformations of methyl groups with 
respect to the plane of the molecule and with respect to each other were 
investigated. 
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Strong intramolecular hydrogen bond in triformylmethane 
ab-initio, AIM and NBO study  (ISI)
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The strong intramolecular hydrogen bond in triformylmethane was 

studied with ab-initio calculations. All possible conformations of the two 
tautomeric structures (keto and enol) of triformylmethane were fully 
optimized at HF, MP2 and B3LYP levels with 6-31G** basis set in order to 
determine the conformational equilibrium. These calculations were 
compared with the result of HF, MP2 and B3LYP methods with most 
extended (6-311++G**) basis set. In general the chelated enol structures, T1 
and C1, are more stable than the other conformers and all of these levels 
predict that the T1 structure is a global minimum. This result is in contrast 
with the conclusion from the microwave study, which supports the C1 
conformer as the most stable form. Furthermore, to have more reliable 
energies in the case of the more stable conformers, their total energies were 
recomputed at the G2(MP2) level. Although, the electron correlation effect 
has an important effect on the stability order of conformers but ZPVE is not 
important. Our theoretical calculations show that the hydrogen bond 
strength increases on going from MA to C1 and T1 (MA<C1<T1) but 
topological analysis results predict that the hydrogen bond in C1 conformer 
is stronger than the T1 structure. This conclusion is well supported by 
natural bond orbital analysis (NBO) results. 
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Indirect Determination of Nitrite by Flame Atomic 
Absorption Spectrometry Using a Lead(VI) Dioxide 
Oxidant Microcolumn (ISI)
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A new, simple and fast flow injection analysis (FIA) method has been 

developed for the indirect determination of nitrite. The proposed indirect automatic 
method is based on the oxidation of nitrite to nitrate using a lead(IV) dioxide 
oxidant microcolumn where the flow of the sample through the microcolumn 
reduces the PbO2 solid phase reagent to Pb(II), which is measured by flame atomic 
absorption spectrometry. The absorbance of Pb(II) are proportional to the 
concentration of nitrite in the samples. The calibration curve was linear up to 30 
mg L−1, with a detection limit of 0.11 mg L−1 for a 400 µL injected sample volume 
and a sampling rate of about 80 h−1. The results exhibit no interference from the 
presence of large amounts of ions. The developed procedure was found to be 
suitable for the determination of nitrite in foodstuffs and wastewaters. A relative 
standard deviation better than 0.9% was obtained in a repeatability study. The 
reliability of the method was established by parallel determination against the 
standard method.

Pneumatic Flow Injection Analysis-Tandem Spectrometer 
System for Iron Speciation (ISI)
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A pneumatic flow injection-tandem spectrometer system, without a 

delivery pump was used for the speciation of iron. In this system, suction 
force of pneumatic nebulizer a flame atomic absorption spectrometer has 
been used for solution delivery through the manifold. Fe(III) and total Fe 
concentrations are determined using thiocyanate ion in UV-vis spectrometer 
and FAAS, respectively. The Fe(II) is determined by difference. The 
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calibration curve were linear up to 18 µg mL-1 and 25 µg mL-1  with a 
detection limit of 0.09 µg mL-1 and 0.07 µg mL-1 for Fe(III) and Fe(II), 
respectively. The mid-range precision and accuracy are < 2.5% and ± 3% 
for two species, respectively at a sampling rate of 120 h−1. This system was 
applied for the determination of Fe(III) and Fe(II) in industrial waters, 
natural waters and spiked. 

Flame atomic absorption spectrometry Indirect 
Determination of Cyanide by Single-Line Flow Injection 
Analysis.Flame Atomic Absorption Spectrometry
Using Zinc Carbo nate Solid-Phase Reactor
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A new and simple flow injection procedure for indirect 

determination of cyanide has been developed. In the method aqueous 
cyanide solutions were loaded onto the on-line zinc carbonate packed 
column (25% m/m suspended on silica gel beads) and re-distilled water was 
used as the carrier stream. The analyte was present in the eluent in the form 
of zinc cyanide complexes, which were generated in reaction between zinc 
carbonate and cyanide. The analyte was determined by flame atomic 
absorption spectrometry. The measured absorbance was proportional to the 
concentration of cyanide in the sample. The proposed method allowed one 
to determine cyanide in the concentration range up to 25 µg mL-1; the 
corresponding detection limit equalled 0.12 µg mL-1, a relative standard 
deviation was better than 1.41%, and the sampling rate was     65 h-1. The 
method was applied to the determination of cyanide in industrial 
wastewaters.
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Indirect Determination of Cyanide by Single-Line Flow 
Injection Analysis-Flame Atomic Absorption Spectrometry 
Using Zinc Carbonate Solid-Phase Reactor (ISI)
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A new and simple flow injection procedure for indirect 

determination of cyanide has been developed. In the method aqueous 
cyanide solutions were loaded onto the on-line zinc carbonate packed 
column (25% m/m suspended on silica gel beads) and re-distilled water was 
used as the carrier stream. The analyte was present in the eluent in the form 
of zinc cyanide complexes, which were generated in reaction between zinc 
carbonate and cyanide. The analyte was determined by flame atomic 
absorption spectrometry. The measured absorbance was proportional to the 
concentration of cyanide in the sample. The proposed method allowed one 
to determine cyanide in the concentration range up to 25 µg mL.1; the 
corresponding detection limit equalled 0.12 µg mL.1, a relative standard 
deviation was better than 1.41%, and the sampling rate was 65 h.1. The 
method was applied to the determination of cyanide in industrial 
wastewaters.

Indirect Determination of Nitrite by Flame Atomic 
Absorption Spectrometry Using an On-line Lead(VI)  
dioxide Microcolumn (ISI)
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A new, simple and fast flow injection analysis (FIA) method has 

been developed for the indirect determination of nitrite. The proposed 
indirect automatic method is based on the reduction of nitrite to nitrate using 
a lead(IV) dioxide oxidant microcolumn where the flow of the sample 
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through the microcolumn reduces the PbO2 solid phase reagent to Pb(II), 
which is measured by flame atomic absorption spectrometry. The 
absorbance of Pb(II) are proportional to the concentration of nitrite in the 
samples. The calibration curve was linear up to 30 mg/L, with a detection 
limit of 0.11 mg/L for a 400 µL injected sample volume and a sampling rate 
of about 80 h-1. The results exhibit no interference from the presence of 
large amounts of ions. The developed procedure was found to be suitable for 
the determination of nitrite in foodstuffs and wastewaters. A relative 
standard deviation better than 0.9 % was obtained in a repeatability study. 
The reliability of the method was established by parallel determination 
against the standard method.
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Surface states are a unique and important class of quantum states 

that show an important effect on the electronic properties of Cu(110) 
surface. The Cu(110) surface has been studied using ultraviolet 
Photoemission Spectroscopy (PES), Inverse Photoemission Spectroscopy 
(IPES), and Reflection Anisotropy Spectroscopy (RAS), and shows a 
resonance in the RAS spectra at 2.1 eV due to a transition between occupied 
and unoccupied surface states. The unoccupied surface state involved in the 
RAS transition at energy of 1.7 eV at the Y bar point of the Surface Brillion
Zone has been investigated using IPES and the occupied surface state is 
seen in PES spectra at 0.45 eV below the Fermi level. The energy difference 
of the surface states, 2.15 eV, is a good match to the transition energy found 
in the RAS experiments.

Inverse Photoemission Spectroscopy of the unoccupied 
electronic structure of Na/Cu(110) 

�������	
��: 

O. Zeybek  ����� 
�� ��!"!#��$�  � S.D. Barrett  ����������:
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 ����� :
The unoccupied electronic states of Na thin films on a Cu(110) 

substrate have been measured by Inverse Photoemission Spectroscopy 
(IPES). The IPES spectrum provides the intensity of the unoccupied states, 
which decreases with increasing Na coverage at off-normal incidence of the
electron beam. The IPES spectra at 17 and 19 eV incident electron energies 
show a shift towards the Fermi level with increasing Na coverage for the 
peak at ~7.8 eV.
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An Iterative Solution for a Linear System Arising from 
Discrete Approximation to Partial Differential Equations
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This paper has dealt with the interative solution of a large spaces

symmetric positive definite Linear system; Ax=b, arising from the 
discretization of second order elliptic PDEs. It has shown that the 
development of an approximate factorization. Leads to the study of so-
called a modified method with allention to specific ordering of a multilevel 
type. Finally it has shown that how the successful development of a 
multigrid and hierarchical basis method prompted the introduction of 
equivalent algebraic technique.
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We discribe a numerical technique to generate interior and exterior 

grids. The technique is based on solving a Hamilton-Jacobi type equation 
for a propagating level set function, using techniques borrowd from 
hyperbolic conservation laws. The resulting algorithm can be used to 
generate two dimensional interior and exterior grids around bodies which 
may contain sharp corners and significant variation in curvature.

The Explicit and Semi-implicit Runge-Kutta Methods for 
Strong Splutions of Stochastic Differential Eguations
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In this papre we discuss two-stage stochastic Rung-Kutta (SRK) 

methods for computing strong solutions of Itô stochastic diffetential 
equations (SDEs). Four new SRK methods are constructed in this paper. 
They are explicit and semi-implicit SRK methods of strong global order 0.5 
with minimum principal error coefficients, and explicit, semi-implicit SRK 
methods of strong global order 1. The efficiency of our methods are 
demonstrated by presenting some numerical results.
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Two strong stochastic Runge-Kutta methods for stochastic 
ordinary differential equations
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The mathematical modelling of many real life phenomena by reason 

of random noisy perturbations is not well matched by deterministic ordinary 
differential equations (ODEs), and hence often carried out by using 
Stochastic differential equations (SDEs). Since only a few, very simple 
SDEs can be solved analytically, consequently numerical methods for 
approximating their solutions are necessary. In this paper the numerical 
solution of a SDE of Stratonovich type by means of suitably modified 
Runge-Kutta methods has been considered. In particular, two new explicit 
and semi-implicit two strong stochastic Runge-Kutta (SRK) methods with 
strong global order 1 are constructed. Numerical results with two test 
problem of our methods and Burrage method and Platen method will be 
compared.
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In this paper we introduce Condition (EPe) of acts over monoids and 

will give a characterization of monoids S over which all (finitely generated, 
cyclic, monocyclic) right S-acts satisfying Condition (EPe) are free or 
projective generators. Also we will give a characterization of monoids S 
over which all right satisfying Condition (EPe) are projective, strongly flat, 
weakly pullback flat, weakly kernel flat, principally weakly kernel flat, 
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translation kernel flat, weakly homoflat, principally weakly homoflat, 
weakly flat, principally weakly flat and satisfy Conditions (P) and (PE).

R-right and L-left Cancellative Semigroops  �������� �	
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 �����:
In this paper we introduce R- right(left)and L- left (right) 

cancellative semigroups and will give some equivalent conditions for 
completely simple semigroups, right(left) groups, rectangular groups 
reetangular bands, groups and right(left) zero semigroups according to R-
right(left) and L- left(right)cancellativity.  
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In this paper first of all we introduce Condition (Pe) which is related 

to flatness concept of acts over monoids and develop connection with 
principal weak flatness. A classification of monoids for which all (cyclic, 
monocyclic, monocyclic of the form S/p(s,s2), Rees factor, Reesfactor of the 
form S/sS)right acts satisfy Condition (Pe), monoids for which  alltorsion 
free (cyclic, Rees factor) right acts satisfy Condition (Pe) andmonoids for 
which all(monocyclic, cyclic) acts satisfying Condition (Pe) arc free or 
projectivc generators will be given then. Monoids for which all right acts 
satisfying Conditions (E) and (E') arc considered too. Monoids over which 
all (PWF) right acts are (PWP) have not been determined sinee now, but in 
this work we will consider left almost regular monoids over which all 
(PWF) right acts are (PWP) and will give some equivalent conditions.
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By a regular act we meam an act that all its cyclic subacts are 

projective. In this paper we introduce P- regularity and will give a 
characterization of monoids for which all Rees factor acts with flatness 
properties are P- regular.
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We construct and study a new class of separable Banach function 

spaces which is rich enough to contain many interesting subspaces. Let X be 
an specefic member of this class. (i) any member X in this class of spaces is 
separable with nonseparable dual, (ii) X contains L1 [0; 1] as a subset, (iii) 
X contains many subspaces isomorphic to l1, (iv) The class of Banach 
spaces constructed by Hagler and the author as "Examples of hereditarily l1 
Banach spaces failing the Schur property" is isomorphically embeds in X: 
(v) We costruct subspaces of X which are hereditarily complementably, 
asymptotically isometric to l1:(vi) The dual space of these subspaces 
contains asymptotically isometric copies of c0 . The famous function space 
JF, James function space is a member of this class. Other properties of the 
spaces are investigated.
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The quadratic assignment problem (QAP)is a well-known problem 

of the class of NP-Hard problems and also is one of the hardest and most 
studied problems in this class. The aim of this paper is to yield some first 
properties of that polytope in particular some famous polytopes will turn out 
to be relatives of it in different ways and will demonstrate that the polytop 
of some of other well known NP-Hard problems such as traveling salesman 
problem(TSP) and linear ordering problem(LOP) are special case of this 
one.Here we present the transformation of the quadratic assignment 
polytope that simplifies all work being concerned with its coordinate 
representation enormously and most of the work will be of this kind .
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An Extension to Solve Multi Objective Linear Fractional 
Programming Problem with Fuzzy Parameters
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The aim of this paper is presenting a procedure for solving multi 

objective linear fractional programming problem with fuzzy parameters 
(MOLFP-FP) that in contrast with other method for solving MOLFP-FP is 
simple and efficient. For this work, the method of Sakawa ( Fuzzy Sets and 
Systems 32 (1989) 245-261) to solve MOLFP-FP is presented. In continue, 
for solving this problem using interval method, at first, with a-cut this 
problem is transformed to a multi objective linear fractional programming 
problem with interval parameters (MOLFIP). Then it is shown that MOLFIP 
can be transformed to a linear interval programming problem (LIP) that can 
be solved by presented method for solving LIP (Noor's Method). At last, for 
illustration procedure a numerical example is given.
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In this paper, by using inverse DEA model, a method to estimate 

output evels with fuzzy data of a DMU is presented when some or all of its 
input entities are increased and its curent efficiency level is improved.
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Identification of  QTLs by SSLP and  microarray analyses 
in recombinant congenic strains of  Mice
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Amphetamine induced locomotion (AIL) is a quantitative 

behavioural trait with inter-strain differences in rodents. We used SSLP 
analysis to map QTLs modulating AIL in two panels of recombinant con 
genic strains (RCSs) of mice generated from AlJ and C57BL/6J mouse 
strains. The RCSs were informative for 620 SSLPs throughout the genome. 
Eight to fifteen animals were tested from 36 RCSs from the two panels. 
Total distance traveled (TDIST) was measured as an indication of AIL for 
each animal. Mean TDIST of strains were compared for each of the SSLPs 
by ANOV A within each genetic background. Parental AlJ and C57BL/6J 
were significantly different for TDIST and 4 RCSs deviated significantly 
from parental strains within the two panels. C57BL/6J genes increased AIL 
in the AlJ background while AlJ genes decreased AIL in the C57BL/6J 
background. SSLPs significantly associated with TDIST in the A and B 
backgrounds were distributed on chromosomes 1,2,3,5,6,8,9, 10, 17 and 20. 
Microarrays were used to combine the positional information with cDNA 
expression data in one promising informative strain (A52) and the parental 
strains. Microarrays were prepared from brain tissue samples from 3 
animals from each strain. A group of 15 ESTs displayed transcript levels 
that paralleled the level of TDIST phenotype in these strains. Combining 
positional and cDNA expression information will help to identify candidate 
genes.
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DNA polymorphism of bovine pituitary-specific 
transcription factor and leptin gene in Iranian Bos indicus 
and Bos taurus cattle using PCR-RFLP
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Variations at DNA level contribute to the genetic characterization of 

livestock populations and this may help to identify possible hybridization 
events as well as past evolutionary trends. The leptin and pit-I are attractive 
candidate genes for production and reproduction traits in cattle. A total of 
247 Animals from four Iranian cattle populations in two groups include Bos 
taurus (Sarabi, Golpayegani) and Bos indicus (Sisrani, Taleshi) were 
genotyped for the Pir-I Hinfl and leptin Sau3AI polymorphisrns by the 
polymerase chain reaction and restriction fragment length polymorphism 
(PCR-RFLP). The genotype and gene frequencies for each group were 
determined and shown to be quite variable among the breeds. The highest 
frequencies of allele B for the leptin gene and allele A for the Pit-I gene 
were found in Bos indicus group. Our result supported the peeviously 
proposed long evolutionary separation of these cattle subrace, Candidate 
gene approach may be a useful method to measure of genetic distance for 
cross breeding program between taurin and indicine cattle. 
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Provisional QTL mapping of prepulse inhibition (PPI) of 
tactile startle response in recombinant congenic strains of 
mice and comparison with acoustic PPI
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Prepulse inhibition (PPI) of the startle response is a 

psychophysiological measure of sensorimotor gating believed to be cross-
modal between different sensory systems. PPI has been extensively used as 
an endophenotype measuring sensorimotor gating which is known to be 
abnormal in a number of psychiatric disorders including schizophrenia. 
Methods: Using light as a prepulse stimulus, we analyzed the tactile startle 
response (TSR) and PPI of TSR (tPPI), in the mouse strains A/J and 
C57BL/6J and 36 recombinant congenic strains (RCSs) derived from them. 
We then performed a provisional QTL mapping for loci modulating TSR 
and tPPI using 620 SSLP markers informative for A/J and C57BL/6J. 
Results: Parental strains were significantly different for TSR, but were 
comparable for tPPI. Among the congenic strains, variation for TSR was 
significant in both genetic backgrounds, but that of tPPI was significant only
for the C57BL/6J background. SSLP markers associated with tPPI appeared 
on hromosomes 2, 4, 6, 10, 11,18 and 1, 8, 11, 17, 19, 20 in the A and B 
backgrounds, respectively. Conclusion: Comparing mapping data from a 
previous study, on acoustic startle responses (ASR) and PPI of ASR (aPPI), 
no common markers for aPPI and tPPI were identified. However, some 
markers were significantly associated with both ASR and TSR, at least in 
one genetic background. These results indicate cross-modal genetic 
regulation for the startle response but not for PPI, in these mouse strains.
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Synthesis and electrochemical studies of uranyl-Schiff 
base complex
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Coordination of small molecules by uranyl Schiff base complexes is 

well documented. As the uranyl cation typically adopts a pentacoordinate 
environment, the tetradentate Schiff base ligand leaves one site open for 
coordination to another molecule. Early crystal structures included 
coordination of methanol, ethanol or water; coordination complexes 
involving pyridine, aniline, DMF, and tetraphenyl phosphate have also been 
reported. Also, uranyl–Schiff-base ligands being used to coordinate not only 
other neutral molecules, but also anions [1-3]. Here, We reported synthesis 
of a new uranyl-Schiff base complex, [UO2(Schiff base)], Schiff base = 
N,N’–acetylacetanato-o-phenylenediamine.  This complex has been 
characterized by UV-Vis, IR and NMR. The electrochemistry of this uranyl 
complex has been investigated in DMF by cyclic voltammetry and 
differential pulse polarography. Also, electrochemical behavior of
[UO2(Schiff base)] has been studied on different electrodes such as Pt and 
glassy carbon. The formal redox potentials of [UO2(Schiff base)] in DMF 
(E0, vs Ag/AgCl) for U(VI)/U(V) couple have been determined to be        -
0.22 in DMF. 
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Preparation and characterization of [(OEP)FeX], X= 
AsF6, SbF6
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Weakly coordinating anions have been a subject of intensive 

research in the past decade due to their increasing importance both in 
organic and inorganic chemistry. Catalytic activities are highly dependent 
on the type of anion used and increase as the anion becomes less 
coordinating. It is widely recognized that under certain conditions the 
classical “noncoordinating” anions ClO4

-, BF4
-, PF6

-, AsF6
- and SbF6

-

coordinate to metal ions from all regions of the periodic table. There are two 
properties for these weakly coordinately anions. The first is low overall 
charge and the second is a high degree of charge delocalization. The charge 
should be delocalized over the entire anion, so that no individual atom or 
group of atoms bears a high concentration of charge [1-3]. Two new iron 
porphyrin with weakly coordinating anions, [(OEP)Fe(IΙΙ)X], 
[X=AsF6(1),SbF6(2)]  (OEP, dianion of octaethylporphyrin) have been 
synthesized using [OEPFe(CH3COO)] as starting material. [(OEP)Fe(IΙΙ)X], 
[X=AsF6(1),SbF6(2)] are obtained as red crystals which have good solubility 
in chloroform. 1 and 2 have been characterized by IR, UV-Vis, as well as 
1H-NMR spectroscopy. 
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Application of modified natural zeolites with N, N, N, N΄, 
N΄, N΄-heaxmetheyl-1,9-nonanediammonium dibromide 
for removal of chromate from industrial wastewaters  
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Zeolites are highly crystalline alumino-silicate frameworks 

comprising [SiO4]4- and [AlO4]5- tetrahedral units. T atoms (Si, Al) are 
joined by an oxygen bridges. Introduction of an overall negative surface 
charge requires counter ions e.g. Na+, K+ and Ca2+.  Both natural and 
synthetic zeolites are used in industry as adsorbents, soil modifiers, ion 
exchangers, molecular sieves and catalysts for organic reactions [1]. The 
ion-exchange capacity of a zeolite depends on the chemical composition, 
i.e., a higher ion-exchange capacity is observed in zeolites of low Si/Al 
ratio. The specific ion exchange capacity varies with the structure of the 
zeolite. Ion exchange is generally carried out in aqueous system.  Sorption 
of cationic surfactants has been used to modify the surface properties of 
zeolites [2]. Natural zeolites (from Sistan & Baluchestan Provenance) and 
modified zeolites were characterized by different spectroscopy methods 
such as; IR, XRF, XRD, TGA and DSC. N, N, N, N΄, N΄, N΄-heaxmetheyl-
1,9-nonanediammonium dibromide has been synthesized. This diammonium 
salt was used as modifier. Natural zeolite was activated and then modified 
with  N, N, N, N΄, N΄, N΄-heaxmetheyl-1,9-nonanediammonium dibromide 
converting it into an anion exchanger.  The sorption and desorption of 
chromate from aqueous solution on the original activated zeolites and those 
of chromate on the modified zeolites were studied. It was shown that 
adsorption data for modified zeolite was consistent with Langmuir isotherm 
equation.
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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(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 III counter ion, solvent system, axial 
ligation and the porphyrin ring basicity will influence the spin state of the 
iron(III) 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 III / FeII. A smaller affect is seen for the 
reaction Fe II / Fe I, and almost no effect for reactions involving oxidation of 
Fe(III) [3]. The electrochemistry of a novel verdoheme derivative, 
[Fe(OEOP)(SbF6)] (OEOP is monoanion of octaethyloxoporphyrin), have 
been investigated in dichloromethane by cyclic voltammetry and 
diffferential pulse polarography. The presence of oxygen in porphyrin ring 
produced large positive shifts of oxidation and reduction potential relative to 
octaethylporphyrin Iron(III) complexes [4, 5]. This iron-porphyrin system 
exhibit two reduction peaks and one oxidation peak in the range of -2 - 2 V. 
The electrochemistry of [Fe(OEOP)(SbF6)] has been compared with 
electrochemistry of [Fe(OEOP)Cl2] that it was done in our research group 
previously. Electrochemical behavior of [Fe(OEOP)(SbF6)] has been studied 
on different electrodes such as Pt, Au and graphite.
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Synthesis and spectroscopic investigation of two novel µ–
oxo bridged compounds, [(OEOPFe)2O)](X)2 (X= AsF6, 
SbF6 )
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Verdoheme, a green iron porphyrin with an oxygen atom in place of 

one of methene unites in  porphyrin, is an intermediate in oxidation of heme 
by heme oxygenase [1]. To release biliverdin the final product of heme 
oxidation, verdoheme must undergo ring opening. This process may occur 
either by hydrolysis or by oxidation and is reported to produce an iron 
complex of biliverdin [2].We recently reported isolation of new class of 
verdoheme analogues with weakly coordinating anions and µ–oxo bridged 
compounds of octaethyloxoporphyrin [3]. Here, we have isolated two novel 
µ–oxo bridged compounds of octaethyloxoporphyrin. Exposure of 
dichloromethane solutions of [OEOPFeIIX] (X= AsF6, SbF6 and OEOP is 
monoanion of octaethyloxoporphyrin) to dioxygen result in their 
transformation into the µ–oxo bridged compounds, [(OEOPFe)2O)](X)2 (X= 
AsF6 , SbF6). This oxidation reaction has been monitored by change in the 
UV/vis absorption.  [(OEOPFe)2O)](X)2 (X= AsF6 (1) , SbF6(2)) have been 
characterized by  IR, UV/vis as well as 1H NMR spectroscopy.  The 
structures of 1 and 2 have been determined by X-ray diffraction analysis, 
both are structurally similar with a P21/c space group in the monoclinic 
crystal system. Magnetic moment of [(OEOPFe)2O](X)2 (X= AsF6 (1), SbF6
(2)) as well as 1H NMR indicate that these complexes are diamagnetic, thus 
two FeIII high spin were antiferromagnetically coupled to produced 
diamagnetic [(OEOPFe)2O](X)2. The same antiferromagnetic coupling was seen 
for iron porphyrin µ-oxo dimer.
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and CF3SO3H
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In recent year porphyrin has aroused people’s interest for its special 

structures and biological effects. By considering different axial ligands and 
type porphyrin has special important, because the porphyrin complexes are 
used in oxidize enzyme, modeling biological and epoxidation of olefins. 
Porphyrin and derivation compound of weakly coordinating anions, BF4

-, 
PF6

-, AsF6
-, SbF6

-, CF3SO3
- have been the also objects of many studies in 

recent years [1, 2].  The anions are excellent leaving groups and can easily 
be replaced by other ligands under very mild conditions [3]. In this work, 
the complexation reaction between CF3SO3H, HF and 
[(OEOP)Fe(ΙΙ)(py)2]+, (OEOP, monoanion of octaethyloxoporphyrin) have 
been studied. Reaction of HF with [(OEOP)Fe(ΙΙ)(py)2]+ yields six 
coordinate compound, [(OEOP)Fe(III)F2] (1). In contrast, reaction of 
CF3SO3H with [(OEOP)Fe(ΙΙ)(py)2]+ yields five coordinate compound, 
[(OEOP)Fe(II)(CF3SO3)] (2). These new products were characterized by IR, 
1H NMR, UV/Vis as well as magnetic susceptibility measurement. The 
reaction of 1 and 2 with py and HCl in dichloromethane have been studied 
by UV-Vis spectroscopy.
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The cytochromes P-450 are a superfamily of cysteine thiolate ligated 

heme iron enzymes that activate dioxygen for the insertion or addition of a 
single oxygen atom into a wide variety of substrates, including alkanes to 
form alcohols, alkenes to form epoxides, sulfides to form sulfoxides, etc. P-
450 enzymes are critical to many biological processes including steroid 
hormone biosynthesis, drug metabolism, and the detoxification of
xenobiotics [1-3]. The chemical oxidation of alkene catalyzed 
metalloporphyrins in mimicking cytochrome P-450 has been studied 
extensively. The oxidants, which are also oxygen atom sources, include 
organic alkyl peroxides, peracids, iodosyl benzene as well as inorganic 
compounds [4]. We have reported the electrocatalytic epoxidation of olefins 
(cyclooctene and cyclohexene) by iron porphyrin, FeTPPCl, in an acetone 
aqueous Na2SO4 two phase system media at room temperature. The 
epoxidation reactions have been monitored by gas chromatographic 
analysis. Optimization of the electrolysis conditions and estimation of the 
reaction mechanism are discussed.
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Study on the reaction of verdoheme, [(OEOP)Fe(py)2]Cl  
with hydrazoic acid
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The pseudohalide ions, N3

-, NCS-, and NCO- have been well 
exploited for their ability to bridge paramagnetic moieties into dimers, 
clusters, and polymers. These ions, especially N3

-, exhibit different bridging 
modes, viz., µ-(1,3), µ-(1,1), and (rarely) µ-(1,1,1), the latter two modes 
leading to ferromagnetic interactions. There are very few structurally 
characterized complexes of Mn(III) and Fe(III) with pseudohalide bridges 
[1-3]. We report in this article the reaction of verdoheme with hydrazoic 
acid, HN3. The reaction of dichloromethane solution of [(OEOP)Fe(py)2]Cl 
with HN3 yields [(OEOP)FeIIN3] (1). Compound 1 changed to a new 
diamagnetic compound, [(OEOP)FeN3]2NH (2). The products were purified 
and their structures have been examined by 1H-NMR, FT-IR. UV-vis 
spectroscopy as well as elemental analysis. Magnetic measurement as well 
as 1H NMR spectroscopy show that the compound 2 is diamagnetic and two 
iron centers coupled antiferromagnetically. The reactions of 1 and 2 with 
pyridine and hydrogenchloride have been monitored by Uv-vis 
spectroscopy.
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a = 8.798(1)Å, b=26.193(3)Å, c=15.949(2)Å, β=103.55(2)° ,
Z = 2 , V= 3573.1(7) Å3, R1= 0.054� wR2 =0.102 [ I > 2σ (I)].
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a = 8.855(2)Å, b=26.370(5)Å, c=16.024(1)Å, β=102.42(1)° ,
Z = 2 , V=3654(1) Å3, R1= 0.055     � wR2 =0.087 [ I > 2σ (I)].
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Synthesis, Characterizations and crystal Structure of 
mononuclear Zinc(II) Complex with 2,3,5,6-tetra  (2-
pyridyl) Pyrazine
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A novel mononuclear Zinc(II) complex, [Zn(tppz)Cl2], where tppz = 

2,3,5,6-tetra(2-pyridyl)pyrazine has been synthesized and fully 
characterized by spectroscopic techniques.  The crystal structure of 
[Zn(tppz)Cl2] has been determined by single crystal diffraction method.  
The light yellow crystals of the desired complex were grown by ether-
diffusion of aqueous solution of the complex.  The complex has a triclinic 
crystal system (Z=4) and space group of P1 with cell dimension: a= 
12.8967(18)Å, b=14.794(2)Å, c=16.794(2)Å, α=75.186(11)o, 
β=79.553(11)o, and γ=79.553(11)o. The structure was refined by using 8623 
independent reflections with final R factor of 0.0697.  ORTEP of the 
complex shows the geometry about the Zn(II) is distorted trigonal 
bipyramidal. 
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Energy Barrier of Ring Inversion in N-Sufonyl 
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The two important classes of nitrogen-containing compounds are 

morpholines and sulfonamides. The morpholine motif is found in numerous 
therapeutic areas such as migraine, dermatitis, antidepressants, and 
diabetics. Merck has investigated N-substituted-2-hetrocyclic morpholine 
derivatives for activity as growth stimulants, bronchodilators, 
antidepressants, and antiobesity agents [1]. The sulfonamides occurs in 
numerous biologically active compounds, which include antimicrobial 
drugs, saluretics, carbonic anhydrase inhibitors, insulin-releasing 
sulfonamides, antithyroid agents, and a number of other biological  activities 
[2]. The two most important aspects of nitrogen-containing compounds have 
been the stereo-regio-selectivity of their synthesis [3] and the energy barrier 
to nitrogen interconversion [4,5]. Both aspects have made very important 
contributions to the physical and/or chemical properties. Thus, the 
interconversion about nitrogen bonds of nitrogen-containing organic 
molecules has been a cornerstone of research interests for the last half 
century [4,5]. For example, many studies of azacyclic compounds have been 
performed in order to determine the relative importance of such factors as 
steric, resonance, hybridization and solvent effects in the ground state and 
the transition state which influence the magnitudes of the ring inversion [5]. 
In recent years, we reported the synthesis and dynamic 1H NMR (500 MHz) 
spectroscopy studies of several nitrogen-containing organic molecules [5]. 
We wish to describe herein the dynamic 1H NMR (500 MHz) studies of N-
aryl or alkyl sulfonyl morpholines 1 and the factors (including the d-p 
orbital interaction) which influence on the interconversion energy barrier of 
the isomers.

N

O

S
R

R = CH3, 4-BrC6H4, 4-CH3C6H4, C6H5

1

O O
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Tyrosine is important as a precursor of noradrenaline, adrenaline, 

melanin, thyroid hormone, isoquinoline alkaloids (e.g. papaverine), and 
opium alkaloids (e.g. morphine). In recent years the presence of a number of 
unheralded structures in a variety of peptides and proteins has been 
unveiled. Many of these peptides and proteins incorporate cross-linked 
tyrosine residues in their structures. The functionalized tyrosine derivatives 
in these complex peptides are believed to be of critical importance to their 
three dimensional structure and biological activity [1]. In addition, unnatural 
amino acids mutagenesis makes possible the site-function studies as well as 
the incorporation of biophysical probes. This method has been adapted for 
use with heterologous expression in Xenopus oocytes, allowing experiments 
on ion channels. The used unnatural amino acids involved rational steric and 
electronic perturbations to the phenol side chain of tyrosine. To date >60 
amino acids have been incorporated into ion channels [2]. The tyrosine side 
chain of a peptide hormone is capable of participating in many types of 
interactions with structural components of its receptor. The phenolic 
hydroxyl group can form hydrogen bonds by proton donation or acceptance, 
or the aromatic ring can interact with other aromatic, hydrophobic, or 
polarizable systems. These findings suggest a specific role for the tyrosine 
hydroxyl group at the hormone receptor acting either directly or through its 
electronic effects on the aromatic ring [3]. On the other hand, the tetrazole 
ring system has attracted considerable attention in recent years, especially 
among medicinal chemists, as a potential surrogate for cis-peptide linkage 
and ability of tetrazole to mimic the carboxylic acid group, which has 
motivated the incorporation of tetrazole in biologically active molecules 
[4,5]. Another important application of tetrazoles is the preparation of 
imidoylazides [5]. In this work, in order to determine the features of the side 
chain of position 4 of the tyrosine phenolic ring, we wish to report synthesis 
of compound 1 from N-benzoyl-L-tyrosine ethyl ester 2. We believe that the 
incorporation of tetrazole group to tyrosine derivatives can makes better 
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site-function studies and properties in medicinal, biochemical and biological 
activities than those without it.
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Synthesis of N-(4-Methylbenzenesulfonyl) Arylamino 
Imidoyl Azides
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The tetrazole ring system has attracted considerable attention in recent 

years, especially among medicinal chemists, as a potential surrogate for cis-peptide 
linkage and ability of tetrazole to mimic the carboxylic acid group, which has 
motivated the incorporation of tetrazole in biologically active molecules [1]. 
Another important application of tetrazoles is the preparation of imidoylazides [2-
6]. In recent years, we reported the synthesis of aryloxyimidoyl azides and their 
application as a convenient reagent to generate nitrenes for synthesis of nitrogen-
containing organic molecules [2-6]. Some nitrenes have been seldom used due to 
handling difficulties and the danger of explosion of their azide precursors, as well 
as their low selectivity. Imidoyl azides show none of the above major difficulties. 
In connection with the synthetic value of the imidoyl azides, we have developed a 
synthetic method for new arylaminoimidoyl azides 1. The aryloxyimidoyl azides 
are generally prepared by reaction of aryloxytetrazoles with electron-withdrawing 
electrophiles (such as, TsCl, Br-CN, MsCl, etc) in ethyl acetate, at ambient 
temperature with 1.3 equiv. of Et3N [2]. In this work, we wish to report synthesis of 
new arylaminoimidoyl azides 1 from arylaminotetrazoles 2 and tosylchloride in 
pyridine and at ambient temperature. 

N N

N
H
N

HN
Ar

HN
N3

N SO2Tol

Ar

Tol = 4-CH3C6H4,
Ar = 4-CH3OC6H4, 4-BrC6H4, 2,4-(CH3)2C6H3, 2,6-(CH3)2C6H3

TolSO2Cl
Py.

12
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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 [1,2]. 
Phosphaallenes were first prepared by Yashifuji in the 1980s. The chemistry 
of phosphaallenes has been reviewed by Esudie and his coworkers in 2000 
[2]. Phosphaallenes are isoelectronic with carbodimides, ketenimines, 
allenes and ketenes [2-4]. Recently, we reported AM1 and ab initio 
calculations at different levels on the structure and stability of C- and P-
substituted phosphaallenes [5]. In this work, we wish to report 
conformational analysis and properties of eight-membered rings containing 
two phosphaallene units at the HF/6-31G*//HF/6-31G*, B3LYP/6-
31G*//HF/6-31G* and MP2/6-31G*//HF/6-31G* levels.
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Conformational Analysis and Properties of Nine-
membered Rings Containing Two Phosphaallene Units
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The past decade has been marked by considerable developments in 
the chemistry of low-coordinated phosphorus compounds [1]. As with other 
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phosphorus-containing compounds in low coordination state, 
phosphaallenes appear to possess unusual physico-chemical properties [2]. 
In 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 experimental work [2].
Phosphaallenes are isoelectronic with carbodimides, ketenimines, allenes 
and ketenes [2-4]. Recently, we reported AM1 and ab initio calculations at 
different levels on the structure and stability of C- and P-substituted 
phosphaallenes [5]. In this work, we wish to report conformational analysis 
and properties of nine-membered rings containing two phosphaallene units
at the HF/6-31G*//HF/6-31G*, B3LYP/6-31G*//HF/6-31G* and MP2/6-
31G*//HF/6-31G* levels.
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Conformational Analysis and Properties of Ten-membered 
Rings Containing Two Phosphaazaallene Units
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Although isoelectronic phosphacumulenes are thought desirable to 

posses some reactivities similar to their nitrogen analogues, their reactivities 
have been studied to a lesser extent due to the starting late and the difficulty 
of preparation [1,2]. The first stable phosphaallenic compound to be 
prepared was the phosphaazallene t-BuP=C=Nt-Bu obtained by 
Kolodiazhnyi [1,3]. Such a result proves that the choice of substituents is 
very important for the stabilization of doubly bonded phosphorus 
compounds and that a small change in the substituents drastically modifies
the stability of these species. When steric hindrance is not large enough,
only their head-to-tail dimers by P=C bonds, the 2,4-diimino-1,3-
diphosphetanes, were obtained, for example, the phosphaazaallene with a Ph 
instead of a t-Bu on nitrogen dimerizes rapidly [1-3]. Whereas no significant 
band in the 1600-2200 cm-1 region was observed for phosphaallenes -



��	  ���� ���	
�� 
��� ���� ��� �����

P=C=C<, one of the main characteristics in the IR of the phosphaazazllenes 
is the strong band between 1830 and 1915 cm-1 due to the asymmetric 
stretching vibration. In this connection, theoretical studies are more than 
helpful in interpreting the new data, assignment of spectroscopic parametes, 
and in predicting reactive sites and thereby could stimulate further 
experimental work [1-4]. Recently, we reported AM1 and ab initio 
calculations at different levels on the structure and stability of C- and P-
substituted phosphaallenes [5]. In this work, we wish to report 
conformational analysis and properties of ten-membered rings containing 
two phosphaazaallene units at the HF/6-31G*//HF/6-31G*, B3LYP/6-
31G*//HF/6-31G* and MP2/6-31G*//HF/6-31G* levels.
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Sulfur-nitrogen ylides (also called sulfilimines, iminosulfuranes) 

have proved to be important reagents in organic synthesis, particularly in 
reactions involving intermolecular attack on substrates bearing an 
electrophilic carbon atom. In recent years there has been increasing interest 
in developing a chemistry of sulfur-nitrogen ylides [1]. On the other hand, 
the tetrazole ring system has attracted considerable attention in recent years, 
especially among medicinal chemists, as a potential surrogate for cis-peptide 
linkage and ability of tetrazole to mimic the carboxylic acid group, which 
has motivated the incorporation of tetrazole in biologically active molecules 
[2]. Another important application of tetrazoles is the preparation of 
imidoylazides [3-7]. In recent years, we reported the synthesis of 
aryloxyimidoyl azides 3 from aryloxytetrazoles 4 and their application as a 
convenient reagent to generate nitrenes for synthesis of nitrogen-containing 
organic molecules [3-7]. Some nitrenes have been seldom used due to 
handling difficulties and the danger of explosion of their azide precursors, as 
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well as their low selectivity. Imidoyl azides show none of the above major 
difficulties. In connection with the synthetic value of the sulfilimines, we 
have developed a synthetic method for new aryloxyimidoyl sulfilimines 1. 
In this work, we whish to report synthesis of new aryloxyimidoyl 
sulfilimines 1 from aryloxyimidoyl azides 3 and phenylmethylsulfide 2.
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Dynamic 1H-NMR Study of Rotation Barrier Around
C–N Bond in Primary Carbamates and Their Solvent 
Dependence
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The barrier to rotation around conjugated C–N bonds has been the 

subject of substantial investigation [1-5]. Like amides, carbamates 
(urethanes) have conjugated C-N bonds with fairly high barriers to rotation 
[1-5]. The barriers are somewhat smaller (2-4 kcalmol-1) than those in 
amides, because the strength of the interaction between the nitrogen lone 
pair and the carbonyl group is reduced by the competing interaction between 
the opposing oxygen atom and the same carbonyl. In this work, dynamic 1H 
NMR (500 MHz) investigation of primary carbamates in CDCl3 and 
CD3COCD3 at the temperature range of 183-298 K is reported. The 
observed free energy barriers (almost 12.5 and 14 kcalmol-1 respectively) 
are attributed to conformational isomerisation about the N-C bond. These 
barriers show solvent dependence in contrast to the case of tertiary N-
substitution carbamates and are approximately 2-3 kcalmol-1 lower 
contrasting to both secondary and tertiary N-substitution carbamates. In 
recent years, we reported dynamic 1H NMR (500 MHz) spectroscopy 
studies including 2-(tert-butoxymethyl)-1-[N/-(4-methylbenzenesulfonyl) 
(4-methylphenoxy) imidoyl] aziridine, N-2-(1,4-dioxane)-N/- (p-
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methylbenzenesulfonyl)-O-(p-methylphenoxy) isourea, 4-
Methylphenoxyimidoyl Azides and imidoyl iminophosphoranes [6-9].

O NH2

O
(R)Ar

Conformational Analysis and Properties of Eight-
membered Rings Containing Two Phosphaazaallene Units
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         Phosphacumulenes of general formula X=C=P- (X = -N,O, C,-

P) have been much recent interest because of their moiety of ambident 
reactivies, the reluctance of P atoms to form pπ–pπ multiple bonds as well 
as their unique bonding situation [1,2]. Although isoelectronic 
phosphacumulenes are thought desirable to posses some reactivities similar 
to their nitrogen analogues, their reactivities have been studied to a lesser 
extent due to the starting late and the difficulty of preparation. Only a few 
examples of insertions have been described so far. The first stable 
phosphaallenic compound to be prepared was the phosphaazallene t-
BuP=C=Nt-Bu obtained by Kolodiazhnyi [1,3]. Such a result proves that the 
choice of substituents is very important for the stabilization of doubly 
bonded phosphorus compounds and that a small change in the substituents 
drastically modifies the stability of these species. In this connection, 
theoretical studies are more than helpful in interpreting the new data, 
assignment of spectroscopic parametes, and in predicting reactive sites and 
thereby could stimulate further experimental work [1-4]. Recently, we 
reported AM1 and ab initio calculations at different levels on the structure 
and stability of C- and P-substituted phosphaallenes [5]. In this work, we 
wish to report conformational analysis and properties of eight-membered 
rings containing two phosphaazaallene units at the HF/6-31G*//HF/6-31G*, 
B3LYP/6-31G*//HF/6-31G* and MP2/6-31G*//HF/6-31G* levels.
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        There has been much recent interest in dico-ordinated 

phosphorus-containing compounds [phosphacumulenes of general formula 
X=C=P- (X = C, -N, O, -P)] because of their moiety of ambident reactivies, 
the reluctance of P atoms to form pπ–pπ multiple bonds, as well as their 
unique bonding situation [1,2]. Although isoelectronic phosphacumulenes 
are thought desirable to posses some reactivities similar to their nitrogen 
analogues, their reactivities have been studied to a lesser extent due to the 
starting late and the difficulty of preparation [1,2]. The first stable 
phosphaallenic compound to be prepared was the phosphaazallene t-
BuP=C=Nt-Bu obtained by Kolodiazhnyi [1,3]. Such a result proves that the 
choice of substituents is very important for the stabilization of doubly 
bonded phosphorus compounds and that a small change in the substituents 
drastically modifies the stability of these species. In this connection, 
theoretical studies are more than helpful in interpreting the new data, 
assignment of spectroscopic parametes, and in predicting reactive sites and 
thereby could stimulate further experimental work [1-4]. Recently, we 
reported AM1 and ab initio calculations at different levels on the structure 
and stability of C- and P-substituted phosphaallenes [5]. In this work, we 
wish to report conformational analysis and properties of nine-membered 
rings containing two phosphaazaallene units at the HF/6-31G*//HF/6-31G*, 
B3LYP/6-31G*//HF/6-31G* and MP2/6-31G*//HF/6-31G* levels.
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Conformational Analysis and Properties of Ten-membered 
Rings Containing Two Phosphaallene Units
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         Although isoelectronic phosphacumulenes are thought 

desirable to posses some reactivities similar to their nitrogen analogues, 
their reactivities have been studied to a lesser extent due to the starting late 
and the difficulty of preparation [1,2]. The first stable phosphaallenic 
compound to be prepared was the phosphaazallene t-BuP=C=Nt-Bu 
obtained by Kolodiazhnyi [1,3]. Such a result proves that the choice of 
substituents is very important for the stabilization of doubly bonded 
phosphorus compounds and that a small change in the substituents 
drastically modifies the stability of these species. When steric hindrance is 
not large enough, only their head-to-tail dimers by P=C bonds, the 2,4-
diimino-1,3-diphosphetanes, were obtained, for example, the 
phosphaazaallene with a Ph instead of a t-Bu on nitrogen dimerizes rapidly 
[1-3]. In this connection, theoretical studies are more than helpful in 
interpreting the new data, assignment of spectroscopic parametes, and in 
predicting reactive sites and thereby could stimulate further experimental 
work [1-4]. Recently, we reported AM1 and ab initio calculations at 
different levels on the structure and stability of C- and P-substituted 
phosphaallenes [5]. In this work, we wish to report conformational analysis 
and properties of ten-membered rings containing two phosphaazaallene 
units at the HF/6-31G*//HF/6-31G*, B3LYP/6-31G*//HF/6-31G* and 
MP2/6-31G*//HF/6-31G* levels.
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Study of Time and Temperature Effects on Yield and 
Isomerization of 5-Aryl aminotetrazoles and 1-Aryl-5-
aminotetrazoles
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The number of patent claims and publications related to medicinal 

uses of tetrazoles continue to grow rapidly and cover a wide range of 
applications: tetrazoles have been found to exhibit antihypertensive, 
antiallergic and antibiotic activity [1-3], and they are currently used, for 
example, as a potential surrogate for cis-peptide linkage and carboxylic 
acids, as anticonvulsants and in cancer and AIDS treatment [1-4]. Tetrazoles 
are also applied in agriculture, as plant growth regulators, herbicides and 
fungicides [3,5], as stabilizers in photography and photoimaging [3,5] and 
as explosives and rocket propellants [3,5,6]. Another important application 
of tetrazoles is the preparation of imidoylazides [7,8]. Recently, we have 
reported a facile and effective method for synthesis of the 5-
arylaminotetrazoles from arylcyanamides [9].In connection with the 
synthetic value of variety of tetrazoles and specialty aminotetrazoles and 
study of their proporties [7-9], in this paper, we have reported study of time 
and temperature effects on yield and isomerization of 5-arylaminotetrazoles 
and 1-aryl-5-aminotetrazoles.

N
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N
H NN

O H
N

NNH2

NN

Ar

O H

Ar = 4-CH3C6H4, 4-BrC6H4, 4-NO2C6H4, 2-ClC6H4, 2,4-(CH3)2C6H4, 2,6-
(CH3)2C6H4, 2,5-Cl2C6H4
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Sulfur-nitrogen ylides (also called sulfilimines, iminosulfuranes) 

have proved to be important reagents in organic synthesis, particularly in 
reactions involving intermolecular attack on substrates bearing an 
electrophilic carbon atom. In recent years there has been increasing interest 
in developing a chemistry of sulfur-nitrogen ylides [1]. On the other hand, 
the tetrazole ring system has attracted considerable attention in recent years, 
especially among medicinal chemists, as a potential surrogate for cis-peptide 
linkage and ability of tetrazole to mimic the carboxylic acid group, which 
has motivated the incorporation of tetrazole in biologically active molecules 
[2]. Another important application of tetrazoles is the preparation of 
imidoylazides [3-7]. In recent years, we reported the synthesis of 
aryloxyimidoyl azides 3 from aryloxytetrazoles 4 and their application as a 
convenient reagent to generate nitrenes for synthesis of nitrogen-containing 
organic molecules [3-7]. Some nitrenes have been seldom used due to 
handling difficulties and the danger of explosion of their azide precursors, as 
well as their low selectivity. Imidoyl azides show none of the above major 
difficulties. In connection with the synthetic value of the sulfilimines, we 
have developed a synthetic method for new aryloxyimidoyl sulfilimines 1. 
In this work, we whish to report synthesis of new aryloxyimidoyl 
sulfilimines 1 from aryloxyimidoyl azides 3 and phenylmethylsulfide 2.
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P-Substituent effects on the structure and stability of 
phosphaazaallenes: Ab initio studies
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The first stable phosphaallenic compound to be prepared was the

phosphaazallene t-BuP=C=Nt-Bu obtained by Kolodiazhnyi [1-3]. Such a 
result proves that the choice of substituents is very important for the 
stabilization of doubly bonded phosphorus compounds and that a small 
change in the substituents drastically modifies the stability of these species. 
When steric hindrance is not large enough, only their head-to-tail dimers by 
P=C bonds, the 2,4-diimino-1,3-diphosphetanes, were obtained, for 
example, the phosphaazaallene with a Ph instead of a t-Bu on nitrogen 
dimerizes rapidly [1-3]. In this connection, theoretical studies are more than 
helpful in interpreting the new data, assignment of spectroscopic parametes, 
and in predicting reactive sites and thereby could stimulate further 
experimental work [1-4]. Recently, we reported AM1 and ab initio 
calculations at different levels on the structure and stability of C- and P-
substituted phosphaallenes [5]. In this work , we wish to report P-substituent 
effects on the structure and stability of P-substituted phosphaazaallenes. Ab 
initio calculations at different levels are used to calculate the geometries and 
energies of P-substituted phosphaazaallenes. An isodesmic reaction was 
designed to study substituent effects on the stability of P-substituted 
phosphaazaallenes. A correlation between substituent group 
electronegativity and the stability of phosphaazaallenes is studying. The 
substituent effects on the geometrical parameters are also compared by the 
above described methods.
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N-Substituent effects on the structure and stability of 
phosphaazaallenes: Ab initio studies
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          The first stable phosphaallenic compound to be prepared was 

the phosphaazallene t-BuP=C=Nt-Bu obtained by Kolodiazhnyi [1-3]. Such 
a result proves that the choice of substituents is very important for the 
stabilization of doubly bonded phosphorus compounds and that a small 
change in the substituents drastically modifies the stability of these species. 
When steric hindrance is not large enough, only their head-to-tail dimers by 
P=C bonds, the 2,4-diimino-1,3-diphosphetanes, were obtained, for 
example, the phosphaazaallene with a Ph instead of a t-Bu on nitrogen 
dimerizes rapidly [1-3].  In this connection, theoretical studies are more than 
helpful in interpreting the new data, assignment of spectroscopic parametes, 
and in predicting reactive sites and thereby could stimulate further 
experimental work [1-4]. Recently, we reported AM1 and ab initio 
calculations at different levels on the structure and stability of C- and P-
substituted phosphaallenes [5]. In this work , we wish to report N-
substituent effects on the structure and stability of N-substituted 
phosphaazaallenes. Ab initio calculations at different levels are used to 
calculate the geometries and energies of N-substituted phosphaazaallenes. 
An isodesmic reaction was designed to study substituent effects on the 
stability of N-substituted phosphaazaallenes. A correlation between 
substituent group electronegativity and the stability of phosphaazaallenes is 
studying. The substituent effects on the geometrical parameters are also 
compared by the above described methods.
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Speciation of Cr(VI) and Cr(III) by Pneumatic Flow 
Injection-Tandem Spectrometer System
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The two primary oxidation states of chromium in natural waters 

differ significantly in biological, geochemical and toxicological properties. 
While Cr(III) is considered essential for man in glucose, lipid and protein 
metabolisms [1], Cr(VI) is toxic because its ability to oxidize other species 
and its undesirable effects on lung, liver and kidney [2]. Because of different 
toxicity and bio-availibility of chromium species, monitoring of their 
individual content is necessary. There are different techniques available in 
the literature for speciation of chromium species [3-7]. However, there are 
several disadvantages for using these FIA methods. In the most these 
methods, two injections need for each sample; first determining one of the 
species, followed by reduction/oxidation of the corresponding redox form 
and quantification of the total amounts of chromium or other species. Here, 
the authors have designed a simple, cheap and fast pneumatic flow injection 
analysis-tandem spectrometer (PFIA-TS) system to work without usual 
pumps in order to speciation of Cr(VI) and Cr(III) only with one injection. 
The basic element of PFIA-TS is using suction force of pneumatic nebulizer 
a FAAS for solution delivery (carrier) through the FI manifold. So, usual 
pumps in FI systems have been eliminated. In this system, Cr(VI) and total 
Cr concentration were determined using diphenylcarbazide (DPC) as 
chromogenic agent in UV-vis and flame atomic absorption  spectrometers, 
respectively. The Cr(III) was determined by difference. The effect of 
various parameters such as the height of flame (N2O/C2H2 flame), loop 
volume and reactor length have been studied. In the optimum conditions, the 
calibration curve were linear up to 8 µg ml-1 and 20 µg ml-1  with a detection 
limit of 0.12 µg ml-1 and 0.07 µg ml-1 for Cr(VI) and Cr(III), respectively.
The developed procedure was found to be suitable for the determination of 
Cr(VI) and Cr(III) in spiked, natural and waste waters with a relative 
standard deviation better than 1.97 %  and 90 samples per hour. The results 
were shown no interference from the presence of large amounts of 
compounds, which are usually present in natural waters.
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Titan Yellow Immobilized on the Triacetylcellulose 
Membrane as an Optical Magnesium Sensor
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Magnesium is the second most abundant intracellular cation and the 

fourth most abundant cation in human body [1]. It has several important 
functions, and plays a key role as a cofactor in many essential enzymatic 
reactions that are pivotal in the metabolism of carbohydrate, lipid and 
proteins [2]. Furthermore, magnesium plays a significant role in the quality 
of drinking water and the toxicity of many metals. Magnesium deficiency 
can be treated by oral or parental administration of some magnesium salts. 
Over supply in severe cases lead to coma and death [3]. Therefore, 
determination of trace amounts of magnesium is important for many areas 
of chemical analysis. Recently many methods have been reported in the 
literature for determination of magnesium ion in different environmental, 
medicinal samples using different methods such as ICP-AES [4], AAS [3, 
5], ion selective electrode [6], UV-Vis spectrophotometry [7], flow titration 
[8], FIA [9]. Some of these methods are expensive and non-portable 
analytical equipment and cannot be used sufficiently for routine analysis in 
small local drug laboratories. A simple and rapid, inexpensive 
spectrophotometric method was proposed for magnesium assay in water 
samples and pharmaceutical preparations. The method is based on the 
reaction between Titan Yellow immobilized on the Triacetylcellulose 
membrane and Mg(II), yielding a yellow colored complex in pH=7 with λ 
max= 409.8 nm. All the parameters that affect the reaction were evaluated. 
The calibration curve is linear over a range of 25 µg ml−1 of Mg(II) with a 
detection limit of 0.14 µg ml−1. A relative standard deviation < 1.0% was 
achieved. The proposed method was successfully applied for the assay of 
magnesium in water samples and three different compositions of 
pharmaceutical preparations. The sensor can readily be regenerated with 
thiourea solutions. The results were found to be in good agreement with the 
manual atomic absorption spectrophotometry (FAAS) with the claimed 
values by the manufactures. The t-test and f-test show no significant 
difference at 95% confidence level.
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Today, the silver content of environmental samples has increased 

with increasing use of silver and silver compounds in industry such as; 
photographic material,  structure of batteries and semiconductors, 
electroplating for both decorative and industrial applications, electronic 
devices, mirrors, cloud seeding,  medicine and  jewelry [1-2]. 
Diphenylthiocarbazone has been used for determination of silver ions as a 
reagent for cloud point extraction [3] and  immobilized on surfactant-coated 
alumina and  silica gel as two new sorbent [4, 5].  However, to the best of 
our knowledge, there is no previous report on an efficient and selective 
optode membrane for silver ion detection in aqueous solutions. In this study, 
an optical sensor for the direct measurement of silver was developed. The 
basic element of this optode is immobilization of diphenylthiocarbazone on 
a triacetylcellulose membrane. The membrane responds to silver ions by 
changing color reversibly from green to red. This optode has a linear range 
up to 40 µg ml−1 of Ag+ ions with a limit of detection of 0.01 µg ml−1. The 
response time of optode was within 4-5 min depending on the concentration 
of Ag+ ions. The selectivity of optode to Ag+ ions in universal buffer is 
good, with Cu2+ and Hg2+ ions as the main interference. The sensor can 
readily be regenerated with thiourea solutions. The sensor could be fully 
regenerated, and the color is fully reversible.



���  ���� ���	
�� 
��� ���� ��� �����

Manganese(IV) Oxide  Solid-Phase Reagent for Indirect 
Determination of Sulfite using  Flow Injection Analysis-
Flame Atomic Absorption Spectrometry System 
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Sulfite is an analyte of special interest for, environmental control and 

food processing because it acts as a parameter indicating acid rain and 
stabilisation, respectively [1]. In the latter case, it is used to inhibit the 
growth of moulds, yeast and aerobic bacteria, and to prevent the darkening 
of fruits, soups, fruit juices. Since a suitable replacement additive has not 
been found, sulfite is still used in drinking and some other processed foods. 
Sulfite causes headache, abdominal pain, diarrhea resulting in fatigue and 
irritation. The iodimetric titration method (the Official Method) is not very 
useful for low analyte concentrations and requires sample pre-treatment. 
New techniques and methods have therefore been developed for some time 
[2-8]. They include HPLC-enzyme coupling [9] or exclusion 
chromatography with electrochemical detection [10] as the most recent 
contributions. However, the sophisticated procedure involved in the 
majority of these methods, together with the need for sample treatment, has 
stimulated the continuous research and development of new and better 
determination procedures. In this study, a flow injection method with flame 
atomic absorption spectrometric detection for the determination of sulfite is 
presented. The method is based on the on-line reduction of solid-phase 
manganese(IV) oxide (MnO2) reactor (30% m/m suspended on silica gel 
beads) with sulfite in acidic medium as a carrier stream. The reaction 
scheme is as follows:

MnO2 + SO3
2- + 2H+ Mn2+ + SO4

2- + H2O
The absorbance of Mn2+ is proportional to the concentration of sulfite in 

the sample. The effect of various parameters such as carrier flow rate, loop 
volume, different acidic media, temperature and the oxidant concentration 
(MnO2) in the reactor have been studied. The calibration plot was linear up 
to 25 µg ml-1 with a detection limit (3σ) 0.08 µg ml-1. The relative standard 
deviation was <1.2%. The method is suitable for the determination of sulfite 
in water samples with a sampling rate of 60 samples per hour. The results 
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are shown no interference from the presence of large amounts of 
compounds, which are usually present in different waters samples. 

Indirect Determination of Cyanide by a Single-Line Flow 
Injection Analysis-Flame Atomic Absorption 
Spectrometry Using Silver Azide Solid-Phase Reactor
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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. In other hand, 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, electroplating, photographic industry and in 
the production of organic chemicals [1]. It is know that the use of solid-
phase reactors incorporated into FIA manifolds may offer certain 
advantages over homogeneous systems such as decreasing of reagent 
consumption, useful for the in situ preparation of unstable reagents and 
simplifying the system with fewer junctions for mixing of reagents, sample 
and carrier streams [2-6]. So, it is important to find these kinds reagents for 
application in every laboratory.A new and simple flow injection procedure 
for indirect determination of cyanide has been developed. In the method 
aqueous cyanide solutions were loaded onto the on-line silver azide (AgN3, 
solid-phase reagent) packed column (15% m/m suspended on silica gel 
beads) and a sodium hydroxide with pH 9 is used as the carrier stream. The 
analyte was present in the eluent in the form of silver cyanide complexes, 
which were generated in reaction between silver azide and cyanide. The 
analyte was determined by flame atomic absorption spectrometry. The 
measured absorbance was proportional to the concentration of cyanide in the 
sample. The proposed method allowed one to determine cyanide in the 
concentration range up to 20 µg mL-1; the corresponding detection limit 
equaled 0.09 µg mL-1, a relative standard deviation was better than 1.14%, 
and the sampling rate was 144 h.-1. The method was applied to the 
determination of cyanide in industrial wastewaters.
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Application of Ag2X (X= SO32-, Cr2O72-, C2O42- and 
CO32-) Solid-Phase Reagents for Indirect Determination 
of Cyanide in the Industrial Effluent Using FIA-FAAS 
System

� ������ 	
���:


9��� l��  � $�%� 

�&��' (��)� #�� � ���
 !"�� ��� 	����� ���:
15th Iranian seminar of Analytical chemistry ���� �����  �:

 ���� ��H	
�� ���� ����  	��:
cdef ����� ������  	:

�����:
Cyanide is a material which is highly toxic to fish but less toxic for 

man and microorganisms. Concentrations of 0.02 mg l-1 have been reported 
to be lethal for certain species of fish, whereas a concentration of 0.2 mg l-1 
is allowable for drinking water supplies [1]. It is know, cyanide ion exerts 
an inhibitory action on certain metabolic enzyme systems, most notably 
cytochrome oxidase. In order to meet the need for cyanide determination in 
emergency cases, a fast responding sensor capable of determining cyanide at 
trace levels is required. Thus, various methods have been developed to 
determine cyanide in water, either directly and indirectly by 
spectrophotometry [2], spectrofluorimetric [3] electrochemistry [4], head-
space gas chromatography [5], piezoelectric quartz crystal sensor [6], and 
flow injection systems [7-10]. In this report, we used four new solid-phase 
reagents for indirect determination of cyanide using flow injection analysis-
flame atomic absorption spectrometry (FIA-FAAS).  The method is based 
on insertion of aqueous cyanide solutions into an on-line Ag2X, (where X 
are SO32-, Cr2O72-, C2O42- and CO32-)  packed column (25% m/m 
suspended on silica gel beads) and re-distilled water  or sodium hydroxide 
are used as the carrier stream. The eluent containing the analyte as 
silvercyanide complexes, produced from reaction between Ag2X and 
cyanide, measured by flame atomic absorption spectrometry. The 
absorbance is proportional to the concentration of cyanide in the sample. 
The linear range of the system is up to 12 µg ml-1 with a detection limit 
0.04 µg ml-1 and sampling rate 180 h−1. The method is simple, fast and 
selective than other published FIA procedures [7-10]. A relative standard 
deviation better than 1.12 % was obtained in a repeatability study.  The 
method was applied to the determination of cyanide in industrial electrolytic 
baths. The results are shown no interference from the presence of large 
amounts of compounds, which are usually present in natural waters.
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The Potential of Anamnestic Comparative Self-Assessment 
(ACSA) to Reduce Bias in the Measurement of Subjective 
Well-Being

� ����� ��	
:

,Bernheim, Thenus,  ZF�4�p� ����B� Hofmans Fliege, Rose  
��
��	��:
Journal of Happiness Studies  ����� ����:

)q(r  
��������:
rsst  ��� �����:

 
����:
Background: The conventional question (CQ) on subjective well-

being (SWB) is e.g. “How is life?”, with ratings between e.g. ‘Best’ and 
‘Worst possible’. Disadvantages may be casualness of responses and biases 
of proximate, peer or cultural relativity. Alternatively, with Anamnestic 
Comparative Self-Assessment (ACSA), the scale anchors are the 
respondents’ self-defined memories of their best and worst periods in life. 
Thus ACSA uses life review and experiential scale anchors. Objective: To 
compare the validity, sensitivity and responsiveness of the CQ and ACSA. 
Method: ACSA and the CQ were administered in parallel to 2584 
university-hospital patients suffering from a wide range of psychiatric and 
somatic diseases. Results: ACSA and CQ did not measure the same 
construct (r = 0.50). CQ ratings were almost normally distributed, whereas 
ACSA ratings were overall lower, and clearly positively skewed, suggesting 
greater sensitivity to the respondents’ diseased state. Contrary to CQ, ACSA 
ratings of critically ill patients with end-stage liver disease were very low. 
After life-saving liver transplantation, ACSA ratings increased significantly 
more than CQ ratings, suggesting better responsiveness of ACSA to 
objective change. Trait-like socio-demographic variables such as sex, age, 
and marital status influenced CQ, but not ACSA ratings. Conclusion: In 
between-subject studies, depending on one’s study objectives, ACSA should 
be considered as a complement or an alternative to conventional SWB 
instruments. The CQ is probably preferable when socio-demographic 
variables are study endpoints. In longitudinal or intervention studies and for 
intercultural comparisons, ACSA, which reduces the need for correction of 
several biases or confounders, seems more useful. 
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A Study of How Satisfaction and Dissatisfaction with Life 
Overall Relate to Satisfaction and Dissatisfaction in Specific 
Life Domains

 ����� ��	
�:

 ZF�4�p� ����B�Thenus  
��
��	��:
Patient Reported Outcomes Newsletter  ����� ����:
:q  
��������:
rsst  ��� �����:

 
����:
A sample of 620 students, were asked to fill out a questionnaire 

concerning their current overall life (dis)satisfaction and their 
(dis)satisfaction in six different domains of life: Physical health, 
Psychological well-being, Social relations, Leisure, Financial situation, and 
Student life. Significant correlations were found between satisfaction and 
dissatisfaction ratings both overall and within and between each domain of 
life. Satisfaction and dissatisfaction in the consecutive domains of life 
explained 57% and 58% of the total variance in overall life satisfaction and 
life dissatisfaction, respectively.  Moreover, satisfaction and dissatisfaction 
in psychological well-being were found to be the best predictors of global 
life satisfaction and life dissatisfaction, respectively.  
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A Comparison of Different formats of the Anamnestic 
Comparative Self Assessment (ACSA) for the Assessment of 
Subjective Well-being

 ����� ��	
�:

 ZF�4�p� ����B�Thenus  
��
��	��:
Patient Reported Outcomes Newsletter  ����� ����:
:t  
��������:
rsst  ��� �����:

 
����:
A sample of 148 undergraduate students who assigned randomly to 

three groups, rated their current overall SWB on the Anamnestic 
Comparative Self Assessment scale (ACSA), a rating scale for global SWB. 
The ACSA presented in three formats: Vertical-Bipolar, Horizontal-Bipolar, 
and a Horizontal-Unipolar. The results of the ANOVA indicated that the 
SWB rating was not influenced by the direction of the scale (Vertical Vs 
Horizontal) nor by the kind of response format (Bipolar Vs Unipolar). A 
negative skew for SWB rating displayed on all scales but a higher 
percentage of scores distributed on the upper part (center point to top) of the 
bipolar than the unipolar format.
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Anamnestic Comparative Self-Assessment (Acsa) to 
measure Subjective Well-Being(Swb): a cross- cultural 
comparison of  Iranians and Belgians

 ������ �	
��:

 0#���(� ����$�Theuns  ������� ��	�	:
7th Conference of the International Sociey for Quality-of-
Life Studies(ISQOLS), 

  ������ ���:

	���@ #�+��?   ����	�	 ���:
����   ����	�	 �����:

 �����:
The current study, including two experiments, was designed to 

compare the sensitivity ACSA (1) to cultural differences, (2) to some 
socioeconomic and demographic variables and (3) to variations in response 
format. Experiment1; A sample of 424 volunteers, Iranians= 83, (teachers, 
29 % females), and Belgians= 341, (students, 72 % females), rated their 
current SWB on the ACSA, a rating scale for global SWB. Besides some 
socio demographic data were collected. The results of independent t-test 
comparing the mean and Levene’s test to compare variances of SWB of the 
two surveyed samples (Iranians and Belgians) revealed no significant 
difference between score means (MIran= 70.48, MBelgium=70.75) ( t(422) = 
.11, p < .91) of  SWB rating and also variances of scores of SWB ratings of 
two samples (SDIran= 19.81, SDBelgium=19.91) ( F = .26, p = .61). 
Meanwhile, using Univariate Analysis of Variance (ANCOVA) a significant 
main effect of (1) gender (F(1,45) = 5.57, p = .023) was found in Iranian 
sample (not Belgian sample).
Experiment2; A sample of 148 undergraduate students (M age = 19.10) who 
assigned randomly to three groups, were asked to rate their current overall 
SWB on the (ACSA). The ACSA presented in three formats: two equivalent 
vertical and horizontal bipolar scales and a numerical rating scale. Two sets 
of anchor points were evaluated: (-5 to +5) and (0-10). The results of the 
ANOVA to compare the score means and Levene’s test to compare variances 
of SWB rating on different formats of ACSA indicated that the SWB rating 
was not influenced by the direction of the scale (Vertical Vs Horizontal) nor 
by the kind of anchor points ((-5 to +5) or (0-10)). A negative skew for SWB 
rating displayed on all scales but a higher percentage of scores distributed on 
the upper part (center point to top) of the scale with anchor-points (-5 to +5) 
than scales with anchor-point (0-10). 
Conclusion: In cross-notational and cross-cultural comparison studies, 
depending on one’s study objectives, ACSA should be considered as a 
complement or an alternative to conventional SWB instruments.



��� �������	
�����
� 
 	����� ������ �����                                         

Effect of Variations in the Type of Response Format in 
Ratings Overall Life Satisfaction and Life Dissatisfaction

 ������ �	
��:

 0#���(� ����$�Theuns ���� ��	�	 ���:
7th Conference of the International Sociey for Quality-of-
Life Studies(ISQOLS), 

  ������ ���:

	���@ #�+��?   ����	�	 ���:
����   ����	�	 �����:

 �����:
Introduction: Self-report rating scales are commonly used to assess 

overall life satisfaction. A useful rating scale should provide an unbiased, 
reliable and valid measure. This study investigates the effects of variations in 
the type of response format on overall life satisfaction and life dissatisfaction 
ratings and the relationship between these constructs when measured by a 
rating scale with different response formats. Method: A sample of 1737 
volunteering students (70% females), randomly assigned to twelve 
conditions, rated their current overall life satisfaction and life dissatisfaction. 
Each condition used one of twelve rating scale formats, differing in polarity 
(bipolar = very dissatisfied to very satisfied versus unipolar = not at all 
(dis)satisfied to very (dis)satisfied), scale direction (horizontal versus 
vertical), and anchoring   (-5 to +5, Not Numbered, and 0 to 10). Results: For 
life satisfaction ratings, a negative skew was found for all response formats, 
but, a higher percentage of respondents scored in the upper part (center to 
top) of the scale with anchor points (-5 to +5) than on the scales with anchor 
points (Not Numbered) and (0 to 10). Univariate Analysis of Variance 
indicated significant main effects of anchoring (-5 to +5, Not Numbered, and 
0 to 10) on life satisfaction. Using the same analysis indicated that main 
effects of anchoring (-5 to +5, Not Numbered, and 0 to 10), and, polarity 
(Unipolar Vs Bipolar) on overall life dissatisfaction rating. Moreover, 
polarity × anchoring interaction and also the scale direction × anchoring 
interaction were found to be significant on life dissatisfaction (not 
satisfaction) ratings. Significant correlations was shown between overall life 
satisfaction and life dissatisfaction correlated significantly in all groups, but, 
remarkably, the correlation was negative for unipolar and positive for the 
bipolar response format. Conclusion: Our results suggest that the type of 
response format may influence the both overall life satisfaction and life 
dissatisfaction ratings as well as the relationships between these two 
constructs.  This study has confirmed, specifically, such influence in the case 
of bipolar and unipolar response scales.
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bridging cultural relativity in qol assessment
by anamnestic comparative self assessment (acsa)

 ������ �	
��:

Jan L. Bernheim, Human Ecology; #���(� ����$� & Peter 
Theuns, Rose, Psychosomatic Medicine, Charite

 ������� ��	�	:

7th Conference of the International Sociey for Quality-of-
Life Studies(ISQOLS), 

  ������ ���:

	���@ #�+��?   ����	�	 ���:
����   ����	�	 �����:

 �����:
Aims: Ideally, sQOL should be commensurable across cultures. The 

conventional question (CQ) about global sQOL uses a scale between e.g. 
‘perfect’ and ‘terrible’. However, e.g. Asians and Westerners use such scales 
very differently. The alternative ACSA method’s singularity is having the 
respondent rate her sQOL relative to her memories of her best and worst 
periods in life as the anchors (+5 and )5) of the scale. Typically, respondents 
attribute +5 to periods of love experiences, births or social achievements, and 
typical nadirs, rated )5, are bereavements, serious disease or war experiences. 
Such experiential scale anchors are presumably non-cultural. Thus, the 
ACSA anchors are solemn, concrete and individual. We hypothesised that 
ACSA ratings could be more sensitivity to internal changes and less sensitive 
to traits and cultural relativities. Methods: 2545 university hospital patients 
suffering from 10 different psychiatric and somatic diseases answered the 
ACSA and the CQ in writing. Results: The coefficients of variation of the 
sQOL ratings were 0.72 for ACSA and 0.66 for CQ. In patients with end-
stage liver disease, the increase in mean rating after life-saving liver 
transplantation was 4.1 points on an 11-point scale with ACSA, vs. only 1.7 
points with CQ. Contrary to CQ, ACSA was not influenced by sex, age, and 
marital status. Conclusions: Compared to the CQ, the ACSA method 
differentiates better, is more responsive to objective change and less sensitive 
to trait-like variables. It should be considered as a complement or an 
alternative to the conventional global question on sQOL. For inter-cultural 
comparisons and in longitudinal or intervention studies, ACSA may be more 
reliable, and may circumvent some confounders. Dedicated inter-cultural 
studies are needed to ascertain whether ACSA can contribute to making 
sQOL more commensurable worldwide.
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Tuning of Decentralised PI (PID) Controllers for TITO 
Processes

 ����� ��	
�:

	� !" ��#
, Ian Griffin and Peter J. Fleming  
���
��	��:
Control Engineering Practice ) 	$�%–	�'()*  (  ����� ����:
 14  
���������:
 Sep. 2006  ��� �����:

 
����:
Based on dimensional analysis, a decentralised PI (PID) tuning 

method for two-input two-output processes is presented. First the process is 
decoupled through a decoupler matrix. Next, a first (second) order plus 
dead time model is determined for each element of the decoupled process. 
Then, a decentralised PI (PID) controller is obtained using the non-
dimensional tuning method. In order to demonstrate the performance of the 
proposed method it is applied to four processes including a Rolls-Royce jet 
engine.
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  :عنوان مقاله   تعيين مدل و شبيه سازي راكتور توليد گاز سنتز

  :نـويسنــده   حسين آتشي، آرش آراء ، قاسم يعقوبي

 :نـام نشريه   نشريه دانشكده مهندسي

 :شــــماره  ٢

 :تاريخ چاپ  ۱۳۸۵

 چکيده
دروژن و گـاز    ي ـد ه ي تول ين روش برا  ي تر ين و اقتصاد  ي توسط بخار، مهمتر   يعينگ گاز طب  يفريند ر يفرا

 يمدلساز . باشديل متانول مي، از قبيميه صنعت پتروشي از مواد پاياريد بسيه در تول يگاز سنتز ماده اول   . سنتز است 
در .  برخوردار اسـت   يت خاص ي از اهم  يمي در صنعت پتروش   ياتيک واحد عمل  يد گاز سنتز به عنوان قلب       يراکتور تول 

 ي اراک با استفاده از معـادلات بقـا        يميل هگزانول پتروش  ي ات ‐٢نتز واحد   د گاز س  ي راکتور تول  يه ساز ين مقاله شب  يا
ت ير محـدود  يزان تـاپ  ي ـن م يهمچن ـ. الات و انتقال حرارت انجام شده است      يک س يناميک واکنش ها، د   ينتيجرم، س 

ج يتـا  شـود، کـه ن  ين م يست مع ي دانه کاتال  ي باشد، بامدل بر رو    ي راکتور م  ي مدلساز يديانتقال جرم که پارامتر کل    
 يد که خود از صـرفه اقتـصاد       ي ارائه نما  يشنهاداتيست واحد مربوطه، پ   يد کاتال ي تواند در روش تول    يحاصل از آن م   

 يک ارائه شده از سو    ينتيان س يسه م ي، از مقا  يه ساز يک واکنش بکار رفته در شب     ينتيس.  برخوردار خواهد بود   ييبالا
م يمدل فـوق در تنظ ـ  .  باشد ي خود برخوردار م   ير صنعت يد با مقا  ي کمتر يپژوهشگران انتخاب شده است و از خطا      

زان ي ـش ميش محصولات مطلوب دارد که با توجه به افـزا  يشبرد و افزا  ي در جهت پ   ي ها يشگوي، پ ياتيط عمل يشرا
  . برخوردار باشدي قابل توجهي تواند از ارزش اقتصاديانه واحد، ميد سالي توليبالا
  
  

The application and properties of compoite sorbents of 
inorganic ion exchangers and polyacrylonitrile binding 
matrix 

  :عنوان مقاله 

  :نـويسنــده   نيلچي، خانچي، آتشي، باقري، نعمت الهي

Journal of Hazardous materials (ISI)  نـام نشريه: 

 :شــــماره  ١٣٧

 :تاريخ چاپ  ۲۰۰۶

 :چكيده 
A description is given of the preparation and properties of potassium 

hexacyanocobalt ( II )  ferrate ( II )  ( KCFC ) and the composite , 
potassium hexacyanocobalt ( II ) ferrate ( II ) – polyacrylonitrile ( KCFC – 
PAN ). The materiale were dried at high  temperatures and characterized by 
chemical analysis , scanning electron microscope , X – ray diffraction , 
inductively coupled plasma and infrared. The ion exchang of alkaline earth 
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metals and molybdenum on a nonstoichiometric compound K₂[  CoFe 
(CN)6 ] and its PAN based absorber was examined by batch methods. The 
adsorption of molybdenum from aqueous solutions on KCFC – PAN was 
investigated and optimized as a function of equilibration time and pH. The 
materials wich were dried at optimum high temperature of 110 ºC were 
found to be stable in water, dilute acids , alkaline solution and relatively 
high temperature. The distribution coefficient values Kd for alkaline earth 
metals , followed the same trend of increase for both sets of absorbers 
studied, i.e. Ba²+ > Ca²+  >   Sr²+ > Mg²+ , which closely resembles to the 
order of the size of the hydrated cations. However, the Kd values show a 
significant increase for PAN based absorbers in comparison to KCFC 
absorbers. 
 

  
Comparative Study of Artificial Neural Nets (ANN) and 
Statistical Methods for Predicting  the Performance of 
Ultrafiltration  Process in the Milk Industry(ISI) 

  :عنوان مقاله 

جواد سرگلزايي، ناصر ثقه الاسلامي، سيد محمد موسوي، محمد خشنودي   :نـويسنــده 

Iranian Journal of Chemistry & Chimical Engineering ه ـنـام نشري: 

 :شـــــماره  ۲۵) ۲ (

 :اپ ـتاريخ چ ٢٠٠٦

 :چكيده 
      Milk ultrafiltration is a membrane process where it is subjected to a 

hydrodynamic pressure difference across a porous membrane that causes 
the process to be highly complex in nature. The cost effectiveness of the 
process depends  heavily on the flux permeate and the total hydraulic 
resistance of the membrane which on itself is a function of different 
hydrodynamics parameters and physicochemical properties of the milk. In 
this work, a comparative study for the prediction of the performance of 
milk ultrafiltration with artificial neural nets and statistical methods have 
been carried out. The result reveals that both methods do  the prediction 
with a high degree of accuracy. However, the statistical methods, contrary 
to neural net, that this statement is for process nonlinearity. The result also 
reveals that there is a good agreement between the predicted  flux permeate 
and the total hydraulic resistances of this work with the actual values. The 
findings of this study shows that the artificial neural nets technique can be 
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applied as a powerful tool and a cost and time effective way in predicting 
and assessing the performance of  milk ultrafiltration process.         
 

  
  :عنوان مقاله  ارزيابي فرايند اسمز معكوس در حذف آرسنيك از آب

  :نـويسنــده   كريم مظفريان، سيد سياوش مدائني، محمد خشنودي

 :ه ـنـام نشري  آب و فاضلاب

 :شـــــماره  ۶۰

 :اپ ـتاريخ چ ۱۳۸۵

  :چكيده 
 غلظتهاي زيـاد در آب آشـاميدني        آرسنيك عنصري است كه در تركيبات پوسته زمين وجود دارد و در                     

مي تواندسبب سرطان پوست ،ريه و بيماريهاي ديگر شود كه متاسفانه بعضي از مناطق روستاي و شـهري اسـتان                    
.  مي باشد كه بالاتر از حد استاندارد جهاني است ppb  ۷۰كردستان از جمله شهر دلبران داراي آرسنيك بالاتر از

بنابر ايـن بـراي بررسـي       . استفاده از غشاءها جهت حذف آرسنيك از آب بوده است           هدف از اين پروژه ارزيابي اثر       
 ، PVD, ,  TFC-SR ، FT30، TFC-ULP نـوع غـشاء    ۵عملي تاثير غشاءها جهت حذف آرسـنيك از  

BW30      استفاده شد كه غشاء TFC-SR           با توجه به دو پارامتر شار خروجي و درصـد حـذف آرسـنيك آن كـه 
 بر روي آن آزمايش  pHت آمد بعنوان بهترين غشاء انتخاب شد و پارامترهاي فشار ، دما و  درصد بدس۹۵بالاي 

  بدست آمد و بالا رفتن دما باعث افزايش هر دو پارامتر ، شار خروجي                pH = ۵۷/۷ بار و    ۱۰و شرايط بهينه فشار     
  .   و پس دهي آرسنيک شده است

  
  

Effective Parameters in Computational Fluid Dynamics 
Simulation of Baffled Stirred Column Reactor 
Hydrodynamics with Sliding Mesh  

  :عنوان مقاله 

  :نـويسنــده  قنادزاده– شهرکي – صالحي – مرتضي زيودار ‐رهبر رحيمي

Asian Journal of Chemistry ه ـنـام نشري: 

 :شـــــماره  ۱۸

 :اپ ـتاريخ چ ٢٠٠٦

 :چكيده 
The main objective of this research is to investigate a mathematical 

model for use in simulations of baffled stirred reactor hydrodynamics. To 
evaluate this model, simulations are done for a single-phase impeller stirred 
vessel in the laboratory. These results are then compared with experimental 
data from literature. For the single-phase system, two different turbulence 



  

  ٥٠٣                      مقالات گروه مهندسي شيمي           شهيد نيكبخت                                 مهندسي دانشكده

models were tested. It is clear that the modified model of Chen and Kim for 
impeller stirred systems is far superior to the standard model used for 
bubble stirred systems. Also a comparison of sliding mesh, snapshot and 
empirical source models for impellers are done for the same system. It is 
shown that the sliding mesh model and the snapshot model give similar 
results, which may be a small preference for the sliding mesh model. The 
empirical source model is believed to give good results on time average. 

 
 
Efficiencies of Sieve Tray Distillation Columns by CFD 
Simulation  

  :عنوان مقاله 

  :نـويسنــده  مرتضي زيودار– فرهاد شهرکي – محمد رضا رحيمي –رهبر رحيمي 

Chemical Engineering & Technology ه ـنـام نشري: 

 :شـــــماره  ۲۹  

 :اپ ـتاريخ چ ٢٠٠٦

 :چكيده 
A 3-D two-fluid CFD model in the Eulerian-Eulerian framework 

was developed to predict the hydrodynamics and heat and mass transfer of 
sieve trays. Interaction between the two phases occurs via interphase 
momentum and heat and mass transfer. The tray geometries are based on the 
large rectangular tray of Dribika and Biddulph and FRI commercial-scale 
sieve tray of Yanagi and Sakata. In this work a CFD simulation is developed 
to give predictions of the fluid flow patterns, hydraulics, and mass transfer 
efficiency of distillation sieve trays including a downcomer. The main 
objective has been to find the extent to which CFD can be used as a design 
and prediction tool for real behavior, concentration and temperature 
distributions, and efficiencies of industrial trays. Despite the use of simple 
correlations for closure models, the efficiencies obtained are very close to 
experimental data. The results show that values of point efficiency vary with 
position on the tray because of variation of affecting parameters, such as 
velocities, temperature and concentration gradients, and interfacial area. The 
simulation results show that CFD can be used as a powerful tool in tray 
design and analysis, and can be considered as a new approach for efficiency 
calculations and as a new tool for testing mixing models in both phases. 
CFD can be used as a virtual experiment  to simulate tray behavior under 
operating conditions. 
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Computational Fluid Dynamics Simulation of Bubble 
Column Reactor Hydrodynamics  

  :عنوان مقاله 

  :نـويسنــده  Nundakumarرهبر رحيمي ، صالحي ، 

Asian Journal of Chemistry ه ـنـام نشري: 

 :شـــــماره  ۱۸

 :اپ ـتاريخ چ ٢٠٠٦

 :چكيده 
In this research, hydrodynamic behaviour of a bubble column 

reactor was determined. In previous works, the prediction of gas holdup is 
not accurately covered. For that reason, the turbulence in liquid phase is 
modelled by standard k-c model. In addition, local axial velocity, velocity 
distribution and local gas hold-up were calculated by Fluent 6.0.3, which is 
a commercial software. The results have been compared with experimental 
data, which show quite a good agreement. 

  
  :عنوان مقاله   (III)گوگرد زدايي پيريتي زغال سنگ طبيعي توسط محلول آبي کلريد آهن

حسن ابراهيمي ، مرتضي زيودار ، محمد رضا احساني   :نـويسنــده 

 :نـام نشريه  )ترويجي(مجله مهندسي شيمي ايران 

 :شــــماره   ۲۱سال پنجم شماره 

 :تاريخ چاپ  ۱۳۸۵

  :چكيده 
غال سنگ شسته شدة پرودة طبس به منظور بهبود کيفيت کـک مـصرفي در صـنعت      حذف گوگرد از ز   

فشار اتمـسفريک و دمـاي      (خوب عملياتي   "  در شرايط نسبتا   IIIفولاد و متالوژي ، با استفاده از محلول کلريدآهن          
در III يدآهن مورد تحقيق قرار گرفته و تأثير پارامترهاي مختلف نظير اندازه ذرات، غلظت کلر) C °۱۰۰کمتر از 

محلول استخراج کننده، اسيديته و دما و زمان اقامتهاي مختلف، بر کاهش مقدار گـوگرد ايـن نـوع زغـال سـنگ                       
به طـوري کـه ميـزان        نتايج نشان ميدهد که اين روش فقط قادر به حذف گوگرد پيريتي است،            .بررسي شده است  

را امکان پـذير    % ۶۰تا  % ۶۱/۱۶ گوگرد کل از     و ميزان کاهش  ) وزني% (۵/۹۰تا  % ۴۸/۲۵کاهش گوگرد پيريتي از     
  .مي کند، بدون اينکه تأثيري بر روي عدد کک و ساختار زغال سنگ داشه باشد
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EVALUATION OF PRESSURE DROP AND MASS-
TRANSFER CHARACTERISTICS OF A STRUCTURED 
PACKING FOR PRODUCTION AND SEPARATION OF 
FOOD FLAVOURS Part II: Mass-transfer Characteristics  

  :عنوان مقاله 

  :نـويسنــده   M. HAGHSHENAS FARD1 and R. G. H. PRINCE ,_ مرتضي زيودار

Food and Bioproducts Processing ه ـنـام نشري: 

84(C3)  شـــــماره: 

 :اپ ـتاريخ چ ٢٠٠٦

 :چكيده 
in Part I of these series, flooding and pressure drop characteristics of 

a typical structured packing were presented. Here, we present the results of 
mass-transfer characterisation, and application to the real food 
flavours.Mass-transfer characteristics were evaluated for the gas and liquid-
phases separately by humidification of air, and by oxygen desorption from 
water. The gas-phase height of transfer unit, HTU, varied from 0.22 m to 
0.45 m, and the liquid-phase HTU varied from 0.23 m to 0.40 m, with the 
former largely a function of gas rate, and the latter of liquid rate. Liquid-side 
mass-transfer coefficients were compared with the correlation of Bravo et 
al. (1985), which showed agreement within +30%. The gas-phase mass-
transfer results were influenced by a change of liquid hold-up with gas flow. 
Such separate phase data allow, in principle, prediction of overall transfer 
coefficients and efficiencies for wide ranges of conditions: including very 
high liquid to vapour flow ratios (strip rates) and very low concentrations of 
the recovered components. This expectation was tested by distilling fusel oil 
and orange oil, as representative of food materials, over the packing. HETPs 
of 0.36 – 0.48 m and 0.21–0.34 m were found in fusel oil and orange oil 
distillations, dependent on vapour rate, corresponding to values predicted 
from separate phase mass-transfer characteristics, to within +10% and 
+35%, respectively. The results of fusel oil trials were compared with 
random packings of similar specific surface area, which showed that 
structured packing had 15% lower HETPs at high vapour loads. 
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Robust Control of A High-Purity Distillation Column Using µ-
Synthesis 

  :عنوان مقاله 

  :نـويسنــده   کيانوش رزاقي، فرهاد شهرکي 

Iranian Journal of Chemical Engineering  نـام نشريه: 

 :شــــماره  ۵

 :تاريخ چاپ  ١٣٨٥

 :ه چكيد
Distillation control is a challenging endeavor due to the inherent 

nonlinearity of the process, severe coupling present for dual-composition 
control and the sensitivity of disturbances. Among various distillation 
operations, control of high-purity column poses difficult control due to a 
number of characteristics of these systems, including strong directionality, 
ill-conditioning and strongly nonlinear behavior. In this paper, a diagonal 
PID controller is designed and analyzed for a high-purity distillation column 
by computing the structured singular value µ introduced by Doyle (1982). 
For this purpose, a structured uncertainty model has been developed which 
describes the dynamics of the column for the entire operating range. The 
achievable control performance is also defined in terms of the H�-norm of 
the weighted sensitivity function. 

  
 

  :عنوان مقاله   شبکه عصبي با دو روش تطبيقي مرسومPIDمقايسه کنترل کننده 

  :نـويسنــده   ، علي رضا ارجمندزاده و محمد علي فنايي شيخ الاسلاميفرهاد شهرکي

 :نـام نشريه   ) پژوهشي–علمي (ي ايران نشريه شيمي و مهندسي شيم

 :شــــماره  ۲۶

 :تاريخ چاپ  ۱۳۸۵

  :چکيده
 شبکه عصبي، بـه مقايـسه       PIDدر اين مقاله سعي شده است تا ضمن بررسي عملکرد کنترل کننده              

حـل  در قسمت شبيه سازي، روشها از نظر م       . آن با روشهاي مرسوم تنظيم تطبيقي اين کنترل کننده پرداخته شود          
به ايـن  . قرار گرفتن قطبهاي مدل فرايند، فرايند غير مينيمم فاز و تغيير در مدل فرايند مورد بررسي قرار گرفته اند      

 شبكه عصبي با ميزان سـعي و        PIDترتيب نتايج حاصل از شبيه سازي و انجام آزمايش عملي بيان مي كنند كه               
يند از عملكرد مقـاومتري برخـوردار خواهـد بـود و در             خطاي بسيار كمتري تنظيم شده و در صورت تغيير مدل فرا          

  . هنگام كنترل فرايند در صورت تغييرات متناوب مقدار مقرر پاسخهاي مناسب و يكنواختي خواهد داشت
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بررسي کاربردهاي صنعتي تحقيقات انجام شده و جهت گيريهاي آينده فرايند تراوش 
تبخيري

  :عنوان مقاله 

  :نـويسنــده   ودار ، مجيد مهدويانفرهاد شهرکي ، مرتضي زي

)ترويجي( مجله مهندسي شيمي ايران   :نـام نشريه 

۲۱سال پنجم شماره   :شــــماره 

 :تاريخ چاپ  ۱۳۸۵

  :چكيده 
 .تراوش تبخيري فناوري است که در حال تثبيت موقعيت خود در بين فرآيندهاي جداسازي مـي باشـد                 

اسـازي در   جد به عنوان جـايگزيني مناسـب بـراي روش هـاي ديگـر            ي موجود    با توجه به پتانسيل ها     اين فرآيند   
در زمينه هاي مانند حـذف آب از ترکيبـات آلـي و حـذف مقـادير                 .  وسيعي از فرآيندها محسوب مي گردد      همحدود

با اين حال جنبه هـائي مثـل        . جزئي اجزاء آلي از محلول هاي آبي کارهايي به صورت صنعتي نيز انجام شده است              
در اين تحقيق سعي شده است با اشاره        . آلي رشد سريعي در سال هاي اخير داشته اند        ‐سازي مخلوط هاي آلي   جدا

اي کوتاه در مورد کاربرد هاي اين فرآيند، پتانسيل هاي موجود آن در رويکرد هاي نوين و ضرورت بـه کـارگيري                   
  .ائه گرددآنها و تحقيقات صورت گرفته در جهت رفع تنگنا هاي موجود، مطالبي ار

  
  :عنوان مقاله   با استفاده از فرايند لجن فعال  تصفيه بيولوژيكي و شيميايي پساب کارخانه فيبر بابلسر

فرهاد شهرکي، امين ثابتي و حسين آتشي   :نـويسنــده 

 :نـام نشريه   ، ترويجي)ويژه نامه مهندسي شيمي(مجله علوم و مهندسي دانشگاه سيستان و بلوچستان 

 :شــــماره  ۶

 :تاريخ چاپ  ۱۳۸۵

  :چكيده 
کارخانه فيبر بابلسر در منطقه مسکوني واقع شده است و ورود پساب تصفيه نشده اين کارخانه با داشتن 

BOD بالاي (mg/l) ١٩٠٠٠ ،COD بالاي  (mg/l)و درصـد آلـودگي روغنـي بـالاي آن، بـدليل      ٤٠٠٠٠ 
بودن دستگاهها به محيط زيست، موجب آلودگي منابع آبـي و  قديمي  نقص در قسمت پرس گرم واحد عملياتي و

اگـر نگـاهي بـه      . به همين لحاظ تصفيه اين پساب ضروري به نظر مـي رسـد            . همچنين شيوع بيماري خواهد شد    
صنعت تصفيه داشته باشيم، درمي يابيم كه در تصفيه پسابهاي صنايع مختلف، معمـولا ابتـدا تـصفيه شـيميايي و                     

ولي در تصفيه پساب كارخانه فيبر بابلسر كه هدف اصلي فرايند مـي  . مي شود  بيولوژيكي انجامبدنبال آن  تصفيه
 درصد وزني تعيين شده و انجام تصفيه شيميايي در ابتـدا، تنهـا منجـر بـه اكـسيد        ٩ تا   ٨باشد مقدار مواد خارجي       

زيادي مي نمايـد و عمـل دفـع    گردد كه اين مقدار اكسيد شده، توليد لجن        شدن حدود يك پنجم مواد خارجي مي      
همچنين محيط را براي تصفيه بيولوژيكي كه بعد از تصفيه شـيميايي انجـام مـي گيـرد،                  . لجن را دشوار مي سازد    

به همين علت به كار گيري تصفيه شيميايي به دنبال تصفيه بيولوژيكي محور اصلي پروسه در نظر . آلوده مي كنند 
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ه از نوع باکتري هوازي مي باشد که بـصورت آمـاده از مخـزن لجـن فعـال                   باکتري مورد استفاد  . گرفته شده است  
 روز با پساب مورد نظر در يک دبـي بـسيار            ١٨اين لجن به مدت     . کارخانه صنايع چوب و کاغذ سازي تهيه گرديد       

چـون    خوراک ورودي به ظرف هوادهي را بايد به محدوده خنثي رسـاند pHلازم به ذکر است . پايين خو داده شد  
 پساب ورودي در حدود pHاز آنجا که . يکروارگانيسمها در محيط خنثي بهترين فعاليت را از خود نشان مي دهندم
 مي باشد با استفاده از آهک به محدوده خنثي رسانده شد وتا آخرين مرحله تصفيه بيولوژيکي در اين محدوده                    ٥/٥

 و مقدار آلوم مصرف شده به عنوان        HRTامترهاي  در مطالعات آزمايشگاهي انجام گرفته پار     . ثابت نگاهداشته شد  
كننده فرايند در نظر گرفته شدند و عملكرد فرايند در سيكلهاي زماني مختلف مورد مطالعه قـرار                 فاكتورهاي كنترل 

اثر تغييرات بار هيدروليكي به  فرايند نيز مورد ارزيابي قرار گرفـت و              . گرفت و بهترين حالت آن انتخاب شده است       
  CODكه در اين حالـت رانـدمان   . بدست آمدppm٣٠٠ ساعت و مقدار آلوم ٧٦ برابر  HRT نتايج دربهترين

  .مي باشد%  ٢/٩٩ برابر  BODو ميزان حذف % ٧/٩٨برابر 
  
  

Prediction of Temperature and Concentration Distribution Sieve 
Trays by CFD

  :عنوان مقاله 

  :نـويسنــده    فرهاد شهرکي و مرتضي زيودارمحمد رضا رحيمي، رهبر رحيمي،

Tamkang Journal of Science and Engineering  :نـام نشريه   ) پژوهشي–علمي (

 :شــــماره  ٩)٣(

 :تاريخ چاپ  ۲۰۰۶

 :چكيده 
A three-dimensional two-fluid computational fluid dynamics (CFD) 

model is developed to predict concentration and temperature distributions 
on sieve trays of distillation columns and good simulation results are 
obtained. The dispersed gas phase and continuous liquid phase are modeled 
in the Eulerian framework as two interpenetrating phases with interphase 
momentum, heat and mass transfer. Closure models are developed for 
interphase transfer terms. The tray geometries and operating conditions are 
based on the experimental works of Dribika and Biddulph (AIChE. J., 32, 
1864, 1986) and Yanagi and Sakata (Ind. Eng. Chem. Process. Des. Dev., 
21, 712, 1982). The computational domain is considered to be equal to tray 
spacing. The main objective of this study has been to find the extent to 
which CFD can be used as a prediction tool for real behavior, and 
concentration and temperature distributions of sieve trays. The simulation 
results are shown that CFD is a powerful tool in tray design, analysis and 
trouble shooting, and can be considered as a new approach for efficiency 
calculations. 
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قات انجام شده و جهت گيري هاي آينده فرآيند تراوش بررسي کاربردهاي صنعتي، تحقي
  تبخيري

  :عنوان مقاله 

  :نـويسنــده    زيودار و مجيد مهدوياني مرتضفرهاد شهرکي،

 :نـام نشريه   )ي ترويج– يعلم(مجله مهندسي شيمي ايران  

 :شــــماره   ٢١

 :تاريخ چاپ   ١٣٨٥ارديبهشت 

:چکيده  
 .در حال تثبيت موقعيت خود در بين فرآيندهاي جداسازي مي باشدتراوش تبخيري فناوري است که 

جداسازي در  به عنوان جايگزيني مناسب براي روش هاي ديگر با توجه به پتانسيل هاي موجود اين فرآيند 
حذف مقادير و حذف آب از ترکيبات آلي در زمينه هاي مانند .  وسيعي از فرآيندها محسوب مي گرددهمحدود

با اين حال جنبه هائي مثل .  آلي از محلول هاي آبي کارهايي به صورت صنعتي نيز انجام شده استجزئي اجزاء
در اين تحقيق سعي شده است با اشاره . آلي رشد سريعي در سال هاي اخير داشته اند‐جداسازي مخلوط هاي آلي

هاي نوين و ضرورت به کارگيري اي کوتاه در مورد کاربرد هاي اين فرآيند، پتانسيل هاي موجود آن در رويکرد 
  . ارائه گردديآنها و تحقيقات صورت گرفته در جهت رفع تنگنا هاي موجود، مطالب

  
Robust Control of a High-Purity Distillation Column Using 
µ-Synthesis 

  :عنوان مقاله 

  :نـويسنــده   کيانوش رزاقي و فرهاد شهرکي

Iranian Journal  of Chemical Engineering ) پژوهشي–علمي  (  :نـام نشريه  

 :شــــماره  ٥

 :تاريخ چاپ  ١٣٨٥

 :چكيده 
Distillation control is a challenging endeavor due to the inherent 

nonlinearity of the process, severe coupling present for dual-composition 
control and the sensitivity of disturbances. Among various distillation 
operations, control of high-purity column poses difficult control due to a 
number of characteristics of these systems, including strong directionality, 
ill-conditioning and strongly nonlinear behaviour. In this paper, a diagonal 
PID controller is designed and analysed for a high-purity distillation column 
by computing the structured singular value µ introduced by Doyle (1982). 
For this purpose, a structured uncertainty model has been developed which 
describes the dynamics of the column for the entire operating range. The 
achievable control performance is also defined in terms of the H�-norm of 
the weighted sensitivity function. 
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  :عنوان مقاله   کمينه کردن ضايعات و کاهش آلودگي در يک واحد پتروشيمي

  :نـويسنــده   ري و داود رشتچيانفرهاد شهرکي، علي اسفنديا

 :نـام نشريه   ) پژوهشي–علمي (نشريه شيمي و مهندسي شيمي ايران 

 :شــــماره  ٢٥

 :تاريخ چاپ  ١٣٨٥

:چکيده  
امروزه . آلودگي يك مفهوم كلي با تاثيرات واقعي بر روي محيط زيست و سلامتي انسان مي باشد

آن وجود دارد، اما ساده ترين راه براي كمينه كردن يل وشهاي تعدبحثهايي پيرامون گستره تاثيرات آن  و ر
كمينه  .يكي از آلاينده ها در صنايع پتروشيمي، پسابهاي واحد اوره هستند .آلودگي، جلوگيري از توليد آن مي باشد

در اين . كردن پساب توسط ابزار اصلاح فرآيند و طراحي فرآيند معمولاً قويترين راه براي كاهش آلودگي است
ه است كه گرديد ارائه و براي آن روشي اصلاحي ه مقاله، واحد پساب اوره پتروشيمي شيراز مورد بررسي قرار گرفت

ضمنا .  قبل از تخليه به محيط زيست رسيدppm١٠ پائين تر از طبق آن مي توان به غلظت اوره خروجي به 
  . صحت اين روش را تاييد مي كندآن و نتايج شبيه سازي شده HYSYSسيستم پساب با استفاده از نرم افزار 

  
Measurement of charge transfer due to single particle impact  عنوان مقاله:  

Watanabe, H.,  عبدرالرضــا صــميمي, Ding, Y., Ghadiri, M., 
Matsuyama, T., Pitt, K.G 

  :نـويسنــده 

Part. Part. Syst. Charact.  نـام نشريه: 

 :ــــماره ش 23

 :تاريخ چاپ  2006

 :چكيده 
  In the processing of particulate solids, interparticle and particle-wall 

collisions can generate electrostatic charges. This can lead to variety of 
problems ranging from fire and explosion hazards to segregation, caking 
and blocking. For a fundamental a understanding of the particle charging, it 
is essential to study the charge transfer due to single particle impacts on a 
target. A new experimental rig that can measure charge generation due to a 
single impact between a particle and a target plane has been designed and 
constructed. In this study, pharmaceutical particles were tested by impacting 
against a stainless steel target. The amount of charge transfer due to impact 
can be described as a function of impact velocity and impact angle as well 
as initial charge. It is noted that for a given material, initial particle charge 
for which no charge transfer occurs, is independent of impact velocity and 
impact angle. 
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Hydrochemical Changes Over Time in the Zahedan 
Aquifer, Iran (ISI)

 ����� ��	
�:

 4	��U+ Q����
�J.D.Stednick, W.E. Sanford and J.W.Warner  
���
��	��:
Environmental Monitoring and Assessment  ����� ����:

 
���������:
jBBl  ��� �����:

 
����:
Groundwater in the Zahedan Aquifer located in the arid southeast of 

Iran was chemically characterized to understand both the nature of the 
alluvium aquifer and the effect of human activities, specifically sewage 
disposal on groundwater quality. Concentrations of major cations and 
anions in the Zahedan Aquifer are much higher than concentrations 
observed in groundwater of similar settings. Although the nature of the 
aquifer and climatic parameters have affected the chemistry of groundwater, 
human impacts on the groundwater quality are more significant. The 
electrical conductivity in some areas of the Zahedan aquifer increased up to 
7,500µs/cm in 25 years. Human influences in some areas are so prevalent, 
that the groundwater type changed from  a Na+ -HCO3

-  in 1976 to a Na+-Cl-

type in 2000. The impact of human influences on the groundwater quality is 
also indicated through observed nitrate concentration up to 4.81 meq/L in 
the urban area.

Stochastic management modeling of a pump and treat system 
at the Rocky Mountain Arsenal nearDenver,Colorado (ISI)

 ����� ��	
�:

J.W.Warner, carlos tamayo-lara � 	��U+ Q����
� � fakhri 
manghi

 
���
��	��:

Journal of Hydrology  ����� ����:
kjt  
���������:
jBBl  ��� �����:

 
����:
Past activities at the Rocky Mountain Arsenal in Colorado, now the 

Rocky Mountain Arsenal Urban Wildlife Refuge, have resulted in 
groundwater contamination of the shallow alluvial aquifer. In response the 
US Army and Shell Chemical Company, the responsible parties, have 
implemented a series of pump and treat systems to intercept the 
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contaminated ground- water. This  paper discusses a stochastic groundwater 
model for the management of a pump and treat system located in the 
Offpost operable unit at the Rocky Mountain Arsenal. The local 
hydrogeology at the site is complex, which resulted in an intricate array of 
pumping wells, recharge wells and trenches. The goal of the modeling effort 
was to develop operational guide- lines for the pump and treat system, 
which took into account uncertainties in hydraulic conductivity while 
minimizing the likelihood that contaminated groundwater would bypass the 
system. The modeling approach treated hydraulic conductivity as a 
stochastic variable and incorporated its uncertainty in system performance 
by using geostatistical conditional simulations. The Turning Bands and 
Kriging methods were used to generate a series of equally probable 
hydraulic conductivity distributions, which preserved the measured 
hydraulic conductivity values at sampled locations, as well as maintained 
the same statistics and spatial correlation structure of the known data. 
Generated hydraulic conductivity distributions were implemented as input 
to a finite element flow and transport model in order to simulate the 
performance, within a Monte Carlo framework of management scenarios, of 
the operation of the pump and treat system. Particle tracking simulations 
were utilized to determine the effectiveness of the system to intercept the 
plume under varying uncertainties in the hydraulic conductivity distribution 
in order to identify an optimal pumping and recharge strategy to prevent 
contaminated groundwater bypassing the system. The analyses were carried 
out statistically based upon the probability to capture the plume and to 
reduce the concentration levels to regulatory standards for a given 
operational time period. Results allowed improvement in the operation of 
the system and provided an excellent tool in the decision-making process for 
the management of contaminated groundwater. 
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Multiobjective Optimization of Weight, Cost and 
Ultimate Failure Load of Composite Laminates Using a 
New Type of Genetic Algorithms
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One of the objectives of the present paper is seeking the optimum 

weight and cost of a laminated composite plate, while undergoing the 
heaviest load prior to a complete failure. Various failure criteria are defined 
for such structures in the literature. In this work, the Tsai-Hill is used as the 
failure criterion. The multiobjective function introduced here consists of 
weight, cost and failure loading. Therefore, one realizes that in this work a 
minimal-maximal objective function is to be optimized, thus, the weight and 
the cost will be minimized while the failure load for all the laminated plies 
is to be maximized. The design variables could be any combination of 
thickness, orientation of fibers and the material for each layer.  The 
thickness of the layers could be considered continuous whereas the cost and 
the material for each layer to be discrete. With regard to the problem in 
hand, a decision was made to employ a newly introduced type of 
optimization technique called the Genetic Algorithms, based on a new type 
of selection, to handle the optimization process.  The theory of analysis was 
based on the Classical Lamination Theory (CLT). Therefore, attempts were 
made to produce software for the analysis and the optimum design of 
laminated composite plates under any combination of design parameters. A 
number of problems were solved under two different models. First, a 
multiobjective optimization procedure under a new approach was 
introduced, where the problem is considered unconstrained. The second 
model, namely the constrained optimization problem, consists of secondary 
valued terms which were defined as constraints, while the objective function 
contained only the major term, as selected by the user. The verification of 
the results was made satisfactorily, as a consequence of which some 
benchmark examples were also attempted and recorded.   
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Predicted effects of inlet turbulent intensity on mixed 
convection in vertical tubes with uniform wall heat flux

 ����� ��	
�:
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 ����� ��
�, N. Galanis, T.C. Nguyen  
��
��	��:
International Journal of Thermal sciences(ISI)  ����� ����:
45  
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Simultaneously developing upward mixed convection of air in 

vertical tubes with uniform wall heat flux was studied numerically using the 
three-dimensional elliptic conservation equations. The coupled 
hydrodynamic and thermal fields were predicted using both laminar and 
turbulent formulations (the latter was based on the Launder and Sharma low 
Reynolds number k–ε turbulence model) for Re = 1000 and three different 
values of the inlet turbulent intensity over a wide range of Grashof numbers 
(Gr <108 . The turbulent formulation is more versatile since it can predict 
turbulent as well as laminar fully-developed flow fields. The effects of inlet 
turbulent intensity on the axial evolution of the hydrodynamic and thermal 
fields as well as on the developed velocity and temperature profiles are 
presented. It is also shown that the increase of the inlet turbulent intensity 
causes a significant decrease of the wall temperature and of the skin friction 
coefficient at certain Re–Gr combinations. 

Sensitivity Analysis of Entrance Design Parameters of a
Backward-Inclined Centrifugal Fan Using DOE Method and
CFD Calculations

 ����� ��	
�:

��
 ����� ��
�,Y. Mercadier, N. Galanis  
��
��	��:
Journal of Fluid Engineering, Transactions of the ASME (ISI)  ����� ����:
128  
��������:
2006  ��� �����:
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Centrifugal fans with an electric motor included in the hub are 

commonly used in HVAC heating, ventilation, and air conditioning) 
systems. A design of experiments (DOE) has been performed to study the 
effect of the entrance conditions of a backward-inclined centrifugal fan on 
its efficiency. The parameters involved are the base radius of the motor hub, 
the radius of the fan entry section, the deceleration factor throughout the 
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entry zone )from the entry of the fan to the entry of the blade), and the 
solidity factor. Numerical simulation coupled with the DOE has been used 
for the sensitivity analysis of the entrance parameters. Initially, a complete 
factorial plan(24) was performed to screen the most influent parameters and 
interactions. This has shown that the motor’s cap radius, as well as its 
interactions with other parameters, is not significant. A second DOE, using 
composite central design (CCD which has a second order of accuracy) has 
then been performed on the remaining parameters (radius of the fan entry 
section, deceleration factor, and the solidity factor). The effects of these 
parameters and their interactions on the fan efficiency are now presented. A 
linear regression with three parameters has been performed to establish the 
efficiency distribution map. The methodology employed is validated by 
comparing the predicted results from the DOE and those from the numerical 
simulation of the corresponding fan.

Aero-Acoustical Effects of Some Parameters of a
Backward-Curved Centrifugal Fan Using DoE

 ����� ��	
�:

��
 ����� ��
�, J.B. Piaud, R. Oddo, Y. Mercadier  
��
��	��:
HVAC&R RESEARCH(ISI)  ����� ����:
12  
��������:
2006  ��� �����:
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Effects of the entrance parameters and their interactions on the noise 

reduction, static head, mass flow rate, rotational speed, and efficiency of a 
backward-curved centrifugal fan have been studied experimentally. Design 
of Experiment (DoE) method has been performed to analyze the results and 
their effects. Three different levels for the entrance curvature and two levels 
for the shape of blades passage, shroud, number of blades, and inlet bell 
position have been selected to design and construct different fans for the 
aero-acoustic experimental measurements. The results analysis shows that to 
have a lower noise and higher efficiency, higher entrance curvature,
hyperbolic profile for the shape of shroud, and inlet bell position 1 (no 
radial clearance)  must be selected. However, based on the priority of the 
noise reduction or efficiency increase, constant deceleration for the blade 
passage or a logarithmic profile for the blades passage should be chosen. 
The interactions of these selections have a positive effect on noise reduction 
as well as on efficiency.
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Carbide Precipitation in the Microstructures of Ductile Irons 
Containing 0.48% and 4.88% Al Austempered at 350˚C for 
16 Days

 ����� ��	
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International journal of ISSI 	 �� !	�"�#$  ����� ����:
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The influence of aluminium on the microstructure of austempered 

experimental ductile cast iron (ADI) has been studied. The presences of well 
distributed graphite in the matrix, and a relatively high volume fraction of 
retained austenite, are responsible for the good mechanical properties of the 
Aluminium alloyed austempered ductile irons including excellent wear 
resistance, higher resistance to thermal shock, better graphitising tendency 
and higher resistance to oxidation at high temperature. A number of irons of 
different composition have been made by green sand casting and gravity die 
casting of appropriate design to provide the experimental materials. The 
transformation to a bainitic microstructure during austempering under 
different conditions was then examined for the most successful of the 
experimental casts. Austenitising temperature of 920°C, and austempering 
temperatures of 350°C at different holding times have been used. 
Microstructures have been examined by SEM and transmission electron 
microscopy (TEM). Furthermore, it was found that isothermal 
transformation at 350°C for different soaking times gave a typical bainitic 
microstructure that increased with increasing austempering time. Extension 
of isothermal transformation time leads to precipitation of carbides which 
also depended on the Al concentration. 
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Optimal PID Tuning for Second Order plus Dead Time 
Processes

����� ��	
���� :

������ 	 !"# ��$
 ��
 %Ian Griffin % Peter J. Fleming ����� �������� :
��� 	
���
 &���'�! (�������) �	��  ���	��� :

*���# �����  ������� :
+,-. ���	�  ������� :

 �����:
Using dimensional analysis and numerical optimisation techniques, 

an optimal PID tuning method for second order plus dead time processes is 
proposed. Considering a step change in setpoint, PID tuning formulae are 
developed through minimising an objective function. To consider robustness 
issues, the optimisation problem is constrained so that a minimum gain 
margin of 3 and a minimum phase margin of  60° are guaranteed. 
Simulation results show that the proposed tuning formulae are effectively 
applicable to a large variety of processes. 

The Effectiveness of Control Plan on Reducing Humanoid 
Gait Energy

����� ��	
���� :

 %	/"# *��01 %	����2 ��3������ 	 !"# ��$
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 ����� �������� :
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 �����:
This paper considers the immense differences between the joint 

work and the mechanical body energy during the humanoid biped gait cycle. 
A significant amount of energy dissipates due to inelastic collision and 
mainly inefficient control during the gait cycle.  The goal of this research is 
to investigate the role of control strategy on reducing input energy during 
the gait cycle. For this purpose, a biped model based on anthropometric data 
of human is developed to simulate human walking. The total energy in 
humanoid biped including the kinetic energy of all segments in translation 
and rotation as well as potential energy are measured and calculated using 
Visual Nastran and Matlab software packages. The total energy in the biped 
is compared with the total external power exerted by the controller during 
walking.  Two control strategies in swing phase, closed-loop PID and open-
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loop fuzzy logic controllers without and with energy storage device, for the 
same trajectory are investigated, and the latter has been found to reduce the 
input energy significantly.
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Application of Combustion Simulation for Air Pollution 
Emissions from the Furnaces

 �������� �	
��:

�� ��h ��b
  �������� ��	�	:
 o���i�AICEE   ������� ����:

�%��
   ����	�	 �����:
���� ���	�	 ������  �:

 �����:
ASPEN Plus is employed to simulate the combustion 4 reactions of 

pre-mixed gaseous fuels inside the furnaces. Based on the minimization of 
total Gibbs energy of the system adiabatic flame temperature for several 
stoichiometric fuel/air mixtures are calculated. Analysis of combustion 
products with species concentration as low as I PPB is carried out and 
compared with previous works. Sensitivity analysis to study the effect of 
changing reactor temperature and fuel/air ratio on the products 
concentration shows the capabilities of this process simulator for 
combustion simulation and air pollution modeling applications .

Modeling and Experimental Evaluation of Drug Release 
from Swelling-Controlled Systems

 �������� �	
��:

`�h ��b
 � 	�����' 	��G���  �������� ��	�	:
33rd Annual Meeting & Exposition of the Controlled 
Release Society

  ������� ����:

Vienna, Austria   ����	�	 �����:
���� ���	�	 ������  �:

 �����:
The present modeling is inspired by study of the simultaneous 

transport of water into, and drug release from swelling rubbery polymers. 
Simultaneous release of Diltiazem HCl (DHC) from spherical beads of 
poly(N-isopropylacrylamide) (PNIPA) and swelling of this hydrogel were 
determined and proposed model was successfully fitted to the experimental 
data.
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Modeling of Drug Release from Initially Glassy Swelling-
Controlled Systems

 �������� �	
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	�����' 	��G��� � `�h ��b
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33rd Annual Meeting & Exposition of the Controlled 
Release Society
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 �����:
A Mathematical model for simultaneous drug release and 

dimensional change of hydrogels is presented. This model was developed by 
using Fick’s law and considering movements of the interface of hydrogel-
surrounding solution and the moving front of glassy-gel interface. Model 
calculated results were compared with experimental data for release of a 
model drug from swellable network.

Preparation of poly (N-isopropylacrylamide) Hollow 
Beads as Reservoir Drug Delivery Systems

 �������� �	
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 �����:
This article presents a new method to develop spherical hydrogel-

based reservoir drug delivery systems. Hollow beads of interpenetrating 
network (IPN) of poly(N-isopropylacrylamide) were synthesized using Ca-
alginate as polymerization mold. To prepare poly(N-isopropylacrylamide) 
homopolymer, synthesized IPNs were chelated. Experimental results 
showed that the average diameter and membrane thickness of dried hollow 
beads were 2.92 mm and 173 mµ , respectively. Acetaminophene and 
Diltiazem HCl were used as low-water-soluble and water-soluble model 
drugs. Drug loading was carried out using injection of   mµ g  drug solution 
into the cores of hollow beads. It was found that the loading of low-water-
soluble drug increased for the developed reservoir system, but it decreased 
for water-soluble drug, compared to matrix system. Therefore, in vitro 
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release tests were only carried out for acetaminophene as a low-water-
soluble drug. 

Retrofit of Crude Distillation Unit Using Process
Integration

 �������� �	
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`�h ��b
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 �����:
Nowadays energy is a fundamental driver of economic growth and 

hence is essential to our well being and quality of life. Pinch technology and 
its recent extensions offer an effective and practical method for designing 
the HEN for new and retrofit projects. Crude distillation unit is the basic 
processing step in oil refinery and is a highly energy-intensive process and 
represents one of the most important areas for energy integration in a 
refinery. Frequently, the heat exchanger network (HEN) of this unit, one of 
the most complex in oil refinery, need retrofit. The HEN of the distillation 
unit considered here consists of a crude preheat-exchanger network and 
flashing section, atmospheric distillation section, and vacuum distillation 
section. Because some of the heat exchangers in this unit have a relation to 
the S.R.G. unit also was considered this unit. The case study to be 
considered is for a reasonably complex refinery of moderate capacity 
(Esfahan refinery). In this paper, the approach is to produce different 
acceptable scenarios of retrofit using an integrated instrument (process 
simulator and process integration software). In this case Aspen Plus
environment integrated with Aspen Pinch software from Aspen Tech 
Company are used to illustrate the pinch methodology. The incremental area 
efficiency methodology was used for the targeting stage of the design and 
the design was carried out using the network pinch method consisting of 
both a diagnosis and optimization stages. In the diagnosis stage promising 
designs were generated using Aspen Pinch software. The generated design 
was then optimized to trade-off capital cost and energy savings. The design 
option were compared and evaluated and the retrofit design suggested. The 
stream data consists of 21 hot and 10 cold streams and cost and economic 
data required for the analysis were specified. The existing hot utility 
consumption of the process was 96962.09 kw. The area efficiency of 
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existing design was 0.5895. The targeting stage using incremental area 
efficiency sets the minimum approach temperature at 33 °C, thereby 
establishing the scope for potential energy savings. To achieve a practical 
project, the numbers of modifications were limited. The modifications 
include re-sequencing (changing the order of exchangers on a stream), 
addition of new heat exchanger units, re-piping of existing exchanger and 
split of stream. Many options were analyzed for heat recovery and in the 
best options were saved about 9.2464% of overall energy consumption in 
furnace.

Retrofit of Crude Distillation Unit Using Process Integration  �������� �	
��:

`�h ��b
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 �����:
Nowadays energy is a fundamental driver of economic growth and 

hence is essential to our well being and quality of life. Pinch technology and 
its recent extensions offer an effective and practical method for designing 
the HEN for new and retrofit projects. Crude distillation unit is the basic 
processing step in oil refinery and is a highly energy-intensive process and 
represents one of the most important areas for energy integration in a 
refinery. Frequently, the heat exchanger network (HEN) of this unit, one of 
the most complex in oil refinery, need retrofit. The HEN of the distillation 
unit considered here consists of a crude preheat-exchanger network and 
flashing section, atmospheric distillation section, and vacuum distillation 
section. Because some of the heat exchangers in this unit have a relation to 
the S.R.G. unit also was considered this unit. The case study to be 
considered is for a reasonably complex refinery of moderate capacity 
(Esfahan refinery). In this paper, the approach is to produce different 
acceptable scenarios of retrofit using an integrated instrument (process 
simulator and process integration software). In this case Aspen Plus
environment integrated with Aspen Pinch software from Aspen Tech 
Company are used to illustrate the pinch methodology. The incremental area 
efficiency methodology was used for the targeting stage of the design and 
the design was carried out using the network pinch method consisting of 
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both a diagnosis and optimization stages. In the diagnosis stage promising 
designs were generated using Aspen Pinch software. The generated design 
was then optimized to trade-off capital cost and energy savings. The design 
option were compared and evaluated and the retrofit design suggested. The 
stream data consists of 21 hot and 10 cold streams and cost and economic 
data required for the analysis were specified. The existing hot utility 
consumption of the process was 96962.09 kw. The area efficiency of 
existing design was 0.5895. The targeting stage using incremental area 
efficiency sets the minimum approach temperature at 33 °C, thereby 
establishing the scope for potential energy savings. To achieve a practical 
project, the numbers of modifications were limited. The modifications 
include re-sequencing (changing the order of exchangers on a stream), 
addition of new heat exchanger units, re-piping of existing exchanger and 
split of stream. Many options were analyzed for heat recovery and in the 
best options were saved about 9.2464% of overall energy consumption in 
furnace.
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Prediction of temperature and concentration distributions 
of distillation sieve trays by CFD

 �������� �	
��:

-�� �+ 	]3�
 �	���� ����' �	��/- �J-� �b
 �	��/- ���-  �������� ��	�	:
Distillation and Absorption   ������� ����:

o�&#��   ����	�	 �����:
���� ���	�	 ������  �:

 �����:
A 3-D two-fluid CFD model was developed to predict temperature 

and concentration distributions on sieve trays of distillation columns. The 
gas phase is dispersed and the liquid phase is continuous are modeled in the 
Eulerian framework as two interpenetrating phases with interphase 
momentum, heat and mass transfer. The computational domain is 
considered to be equal to tray spacing. The tray geometries are based on the 
large rectangular tray of Dribika and Biddulph (AIChE. J., 32, 1864, 1986). 
In this work a CFD simulation is developed to predict the hydraulic 
behavior and concentration and temperature distributions of distillation 
sieve trays. In this study the main objective has been to find the extent to 
which CFD can be used as a prediction tool for real behavior, concentration 
and temperature distributions and also design of sieve trays. The simulation 
results are shown that CFD is a powerful tool in tray design, analysis and 
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trouble shooting, and can be considered as a new approach for efficiency 
calculations.

Efficiency of sieve tray distillation columns by CFD 
simulation

 �������� �	
��:

-�� �+ 	]3�
  �	��/- �J-� �b
 �	��/- ���-  �������� ��	�	:
CHISA 2006   ������� ����:

5F   ����	�	 �����:
Aug2006 ���	�	 ������  �:

 �����:
A 3-D two-fluid CFD model in the Eulerian-Eulerian framework 

was developed to predict the hydrodynamics and heat and mass transfer of 
sieve trays. Interaction between the two phases occurs via interphase 
momentum and heat and mass transfer. The tray geometries are based on the 
large rectangular tray of Dribika and Biddulph and FRI commercial-scale 
sieve tray of Yanagi and Sakata. In this work a CFD simulation is developed 
to give predictions of the fluid flow patterns, hydraulics, and mass transfer 
efficiency of distillation sieve trays including a downcomer. The main 
objective has been to find the extent to which CFD can be used as a design 
and prediction tool for real behavior, concentration and temperature 
distributions, and efficiencies of industrial trays. Despite the use of simple 
correlations for closure models, the efficiencies obtained are very close to 
experimental data. The results show that values of point efficiency vary with 
position on the tray because of variation of affecting parameters, such as 
velocities, temperature and concentration gradients, and interfacial area. The 
simulation results show that CFD can be used as a powerful tool in tray 
design and analysis, and can be considered as a new approach for efficiency 
calculations and as a new tool for testing mixing models in both phases. 
CFD can be used as a "virtual experiment" to simulate tray behavior under 
operating conditions.
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Transient flow simulation of liguid recirculation and aaxial 
velocity in two phase bubble column reactord by CFD

 �������� �	
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 	b��P 	&M ��b
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 �����:
In this paper, we have attempted to validate a transient, three-

dimensional dynamic Eulerian-Eulerian two-phase model for the modeling 
of bubble column hydrodynamics in the homogeneous flow regime. The 
turbulence in liquid phase is considered by k-ε model. Further numerical 
studies investigate the influence of additional turbulence production through 
the dispersed gas phase. The experimental data, which is taken from 
P.Spicka et al (2002) works literature that was obtained via particle image 
velocimetry, allow for the validation of the model simulation. The 
comparison between experimental data and CFD modeling focus on the 
local axial liquid velocity. The simulations are done using Fluent CFD 
software. Reasonably, good quantitative agreement is obtained between the 
experimental data and simulations profiles that will expect for the turbulent 
kinetic energy and the other variables profiles. Employing finer grids 
improves the description of the flow structure in the bubble column and the 
agreement with the experimental data. However, the computation power 
increases significantly and a compromise between efficiency and quality of 
results has to be found.

Three dimensional two-fluid CFD simulations of 
hydrodynamics, energy and mass transfer of sieve tray 
distillation columns

 �������� �	
��:

-�� �+ 	]3�
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 �����:
In this work a 3-D two-fluid CFD model was developed in the 

Eulerian-Eulerian framework to give predictions of fluid flow patterns, 
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hydraulics, and mass and heat transfer of distillation sieve trays including 
downcomer. Interaction between the two phases occurs via interphase 
momentum, heat and mass transfer. In the absence of sufficient data and 
reliable correlations for use in CFD models, simple correlations were used 
for interphase transfer terms. The tray geometries and operating conditions 
were based on the experimental works of Dribika and Biddulph (AIChE J., 
32, 1864, 1986) and Yanagi and Sakata (Ind. Eng. Chem. Process. Des. 
Dev., 21, 712, 1982). Clear liquid height; froth height; hold-up of both 
phases; and velocities; and temperature and concentration distributions were 
determined. The simulation results were in close agreement with 
experimental data. The results were shown that CFD can be used as a 
powerful tool in tray design and analysis.
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Liquid Film Thickness Delermination in the Strutured 
Packings Using CFD simulation
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CFD may be considered as a new and useful tool for two-phase flow 
simulation in structured packed columns. Various researches on single-
phase simulation in some process equipments have been reported in the 
literature. However, there are a few reports of counter current two-phase 
flow simulation field. In this paper, counter current gas-liquid flow within 
Mellapak structured packing’s sheets has been simulated by CFX 10 
software, and liquid film thickness has been calculated in different points. 
After calculation of this parameter, it is possible to determine some 
important hydrodynamic parameters such as liquid holdup and irrigated 
pressure drop in structured packed columns. Results of the CFD simulations 
were compared with the Olujic theoretical model. The CFD results showed 
a good agreement with the theoretical model. 

CFD Simulations of Gas Distribution Performance of Gas 
Inlet Systems in Packed Columns
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Packed columns are widely used in the process industries and 

optimum operation of them requires even distribution of gas and liquid 
flow. This paper describes a novel method for modeling of the flow pattern 
that developed above the gas inlet system using a computational fluid 
dynamics (CFD) approach. The uniformity of the flow below the packing is 
assessed by means of the maldistribution factor MF. Several factors that 
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may affect the gas distribution were analyzed and these provided basic rules 
for the design of gas inlets in packed columns practice. The comparison of
experimental data and CFD simulation results for several types of gas inlets 
(such as standard, straight, slop and bend inlets), which are currently used in 
commercial applications, indicate a strikingly good agreement.
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Invistigation of gas distribution in packed columns by CFD 
simulation
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Packed columns are widely used in the chemical process industries. 

The optimum operation of these columns requires even distribution of gas 
and liquid flows. This paper describes a method for modeling the flow 
pattern, which is developed above the gas inlet system, using a 
computational fluid dynamics (CFD) approach. The uniformity of the gas 
flow through the packing is assessed by means of a maldistribution factor,
MF. Several factors, which affect the gas distribution such as gas inlet type, 
gas inlet diameter and distance between gas inlet and column bottom, were 
analyzed. It is found that gas distribution is more unifonn as the inlet 
diameter and bottom distance is enlarged. Comparison of experimental data 
with CFD simulation for several types of gas inlets such as; straight, slope 
and bend inlets shows good agreement. 

Distillation UnitEnergy Integration and Retrofit of  �������� �	
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Distilation unit is used as a case study in this work. Three units of 

this plant, atmospheric and vacuum units and S.R.G. unit, were focused to 
reduce energy consumption. Data and information are collected from 
Esfahan refinery and commercial simulation software, Aspen Tech 
provision is used to simulate unmeasured data and determine 
thermodynamic properties. Grand composite curve are used as tools to study 
the energy integration. Distillation unit consists of seven distillation 
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columns, 21 hot and 10 cold streams. For this unit the optimum ∆Tmin 
determine 33◦C. According to process integration, the modification of 
Distillation unit can be achieved by adding new heat exchanger. Four heat 
exchangers were chosen to be used for unit. The maximum heat recovery 
can save about 9.2464% of overall energy consumption in furnace and cold 
utility consumption reduce.
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Dynamic Modelling of Emulsion Polymerisation usind 
Conductimetry
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Emulsion polymerisation is widely used in industrial processes for 

the production of polymeric nano-particles. One of the principle objectives 
in this process is to obtain a product having pre-specified properties in the 
shortest amount of time. The process must therefore be equipped with 
accurate on-line sensors and model-based control systems. Most of the 
information in these processes on particle nucleation and the evolution of 
the number and size of particles, are found with off-line measurements of 
the samples taken from the reactor. It is important to note that the usual 
experimental techniques are not adapted to measure the diameter of un-
stable nanoparticles during the early stages of  reaction and the life-time of 
these particles is not enough long to be detected by the off-line sampling. 
However, for control purposes, on-line process monitoring of particle 
nucleation and growth is required. In this work, a conductivity meter device 
used for monitoring the nucleation and growth of nano-particles of Butyl 
Acrylate during an emulsion polymerisation. Conductivity sensors are able 
to record this rapid evolution and one needs a suitable model in order to 
relate the variation in concentration of ionic surfactant to the changes in the 
number and surface area of the polymer particles. Our work represents a 
further contribution to progress in this area and focuses on modelling and 
on-line monitoring of these processes. A dynamic model was  therefore 
presented on the basis of the surfactant balance on the interface of particles, 
and we used a Kalman-like nonlinear observer to identify the un-known 
parameters. The results show a very good agreement between on-line 
measurements and the estimated values
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Preparation and Characterisation of Nano-Composite 
Particles of   PBA-PMMA
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         The production of nanostructured colloidal materials with well-

defined morphologies and compositions is an important area of research in 
the modern materials science and of great technological importance. 
Composite particles that contain an inner core covered by a shell (core-shell 
particles) exhibit significantly different properties from those of the core 
itself, with the surface properties governed by the characteristics of the 
coating. These particles are utilized in end-use applications such as 
architectural and automotive coatings, as impact modifiers in advanced 
engineering plastics to improve the impact strength, and in many other high 
value-added products in areas such as membrane separation and 
biotechnology. Crystalline PVC is a high strength material, but like other 
crystalline substances, it shatter if a rapid shock is applied. Introducing 
small amounts of  poly butyl acrylate (PBA) in the crystal structure of PVC, 
can increase its impact resistance. However, the structure of PVC and PBA 
thermodynamically are incompatible, so one needs to cover the external 
surface of PBA particles with another polymer like  poly methyl metacrylate 
(PMMA) which is compatible with PVC and PBA. These nano-composite 
particles were prepared by a series of consecutive emulsion polymerization 
sequences with Butyl acrylate monomer, where the second stage monomer 
(MMA) is polymerized in the presence of seed latex particles.The objective 
of this paper is to prepare the nano-particles of PBA (core) which are 
covered with a thin layer of PMMA (shell), without secondary nucleation of 
PMMA using suitable mode of addition of MMA monomer. We then 
characterised these nano-composite particles by TEM, DSC, DLS, and 
gravivetric techniques. The results showed that two parts are well prepared, 
and a thin layer of copolymer of PBA/PMMA rich in PMMA located at the 
interface of coreand shell.
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Stability analysis of dredging the flow sediment regiment 
upstream a dam
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The overall aim of this study was to investigate stability of flow-

sediment regime upstream a dam, to develop and calibrate one-dimensional 
flow-sediment transport numerical model to deal with many river-reservoir 
sedimentation problems including river reservoir dredging upstream a dam. 
The basic physical principles of conservation of mass and momentum are 
used to describe the fluid flow. The conservation of mass and semi-
empirical equations governing sediment particle movement are adopted to 
establish the interaction between the sediment movement and fluid flow. 
The resulting mathematical formulation is highly non-linear and complex. It 
is impractical, if not impossible, to solve them analytically. Therefore the 
three governing equations of water continuity, sediment continuity, and 
momentum were solved numerically. The three governing equations were 
solved in an approximate linear form as well as in the more complete non-
linear form. Also, by ignoring certain terms, the sediment continuity 
equation was uncoupled from the other two. Algorithms were developed for 
linear or non-linear and coupled or uncoupled solutions.

Natural streams unsteady sediment motion predicted by 
complete fully coupled non-liner numerical solutions
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The aims and objectives of the present work are unsteady flow-

sediment transport and flood prediction in the natural streams, analysis of 
existing problems involved within the natural real rivers situations imposed 
by man, and looking at the effects of flooding on flow-sediment 
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characteristics changes within a certain period of time and at different 
locations along the reach. This study is particularly dealing with merits and 
disadvantages of several numerical solution techniques applied to real rivers
flow –sediment transport regimes at upstream and downstream of a dam 
(river-reservoir system). The basic physical principles of conservation of 
mass and momentum are used to describe the flow-sediment transport and 
flooding flow. A new approach for governing sediment particle movement 
is adopted to establish the interaction between the highly non-linear 
unsteady flow-sediment motion including, rapidly varying flooding flow
transporting different sediment particles. Since the resulting mathematical 
formulation is highly non-linear and complex, it is impractical, if not 
impossible, to solve them analytically. Therefore the governing equations 
for flow-sediment continuity, momentum equations were solved 
numerically. To see the importance of non-linear terms in the governing 
equations, a comparison was made between different solutions when they
were solved in linear coupled or uncoupled, and or in the most complete 
non-linear and fully coupled or uncoupled forms. This means that two 
phases of flow and sediment movements may or may not be considered 
together at a time step, i.e., by ignoring certain terms, the sediment 
continuity equation may be uncoupled from the other governing flow and 
hydraulic equations. Algorithms were developed for linear or non-linear and 
coupled or uncoupled solutions. Solutions were also obtained with the grain 
sorting/armouring included or excluded.

Non-liner method of solution for tidal flow-sediment 
variation at the downstream end of a reach
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A non-linear complete method of solution (NCM) for prediction of 

unsteady varied flow-sediment changes at an estuary was developed and 
tested with river data. This method (NCM) then was compared with other 
available non-linear and linear implicit models when applied to some 
classical upstream flow-sediment variation problems showed better 
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performances. An example of estuary was solved, to see how the models 
respond to a tidal variation downstream of a reach. The magnitude of 
nonlinear terms in the momentum and sediment continuity equations (1-5) 
increased due to rapid variation of flow. The model developed can simulate
both steady and unsteady varied flows for water and sediment transport 
through rivers. Significance differences between non-linear and linear 
models applied to flow-sediment routing case problems was treatment of the 
non-linear terms in the momentum and sediment continuity equations. The 
differences between the models were shown to be magnified when there was 
large spatial or temporal variation in discharge or depth in the case of high 
varied flow. Also coupled and uncoupled models differed in the treatment of 
boundary conditions and bed level changes (∂Ad/∂x) term in the momentum 
equation. In particular boundary conditions involving the ∂Ad term cannot 
be imposed in an uncoupled model.

Application of approximate and complete solution 
technigues to river flooding-sediment prediction
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Approximate methods have limited applications to hydrologic-flood 

routing problems. Unsteady sediment laden-flow, flooding prediction in 
natural streams are too complicated to be solved with approximated 
methods. Complete method of solution is preferred for analysing total 
aspects of varied flow within real rivers situations. Effects of flooding on 
river regime and flow-sediment characteristics variation for certain period of 
time at different locations along the Missouri river were studied by different 
methods. Merits of complete and disadvantages of approximated solution 
techniques applied for real river flooding/transporting graded sediments
were studied. A new approach for sediment movement adopted to establish 
the interaction between the highly non-linear unsteady varying sediment 
laden-flow transporting different sediment particles. The resulting 
mathematical formulation is highly non-linear were solved numerically. The 
importance of real river data, sediment-laden flow variations, non-linear 
terms in governing equations and simplifications of these terms, and 
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differences between solutions when they were solved in approximated linear
or in more complete non-linear forms investigated. Ignoring certain terms, 
the sediment transport terms were explicitly solved from hydraulics 
equations. New approach used for the grain sorting/armouring included 
within hydraulics-sediment transport phases for real rivers.

Experimental Investigation on Discharge Coefticient for Flow 
over a Stepped Spillway 
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A spillway is usually the most importmt appurtenat facility to a dam. 

The function of the spillway is to provide an efficient and safe means of 
conveying flood discharges to the downstream channel.. The spillway 
design primarily depends on the design flood, dam type and location, and 
reservior size and operation, Spillways can be classified based on (i) their
function (main, emergency, and auxiliary), ( their hydraulic type (free 
overfall,, overflow, chute, siphon, etc.), and (iii) their mode of control 
(ungated, and gated). While the number of new dams under construction in 
the world is declining, the number of existing dams that have had to be 
upgraded to meet current hydraulic and seisric criteria is increasing. Many 
faillures of dams have been caused by improperly designed spillways or by 
spillways of insufficient capacity, Several embankment dams have been 
identified as unable to pass their design flows without failure due to 
overtopping. This study examines the hydraulics of flow on various stepped
ogee-profile spillway configurations, from physical-modelling viewpoints.
The main objective of the research is to investigate the hydraulic 
performance of several physical models having different downstream slopes
and different step configurations. 
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The corrosion effect on tensile strength of RC members is very 

important to region with high corrosion conditions. In this article a study on 
finding bond behavior, crack pattern, crack spacing, and tensile strength of 
RC members is presented. For this purpose a comprehensive experimental 
program including reinforced concrete cylinders with different concrete 
covers and reinforcement ratios under various corrosion rates is conducted. 
The specimens are located in large tub containing water and salt (5% salt 
solution) with a device for accelerated corrosion production. For each 
specimen, the variation of total tensile strength versus its average strain is 
plotted and the member behavior at various load levels is investigated. 
Average crack spacing, and maximum bond stress developed at each 
corrosion level are studied and their appropriate relationship are proposed. 
The main parameters considered in this investigation are: corrosion rate 
(Cw), reinforcement diameter (d), reinforcement ratio (ρ), c/d and d/ρ.
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Nanofluid Mixed Convection in a Curved Tube  ������ �	
��:

 ��
����� ��
�� !��"���� ���#�  ������� ��	�	:
13th International Heat and Mass transfer   ������ ���:
Sydney, Australia   ����	�	 ���:
Agust 2006   ����	�	 �����:

 �����:
Developed laminar mixed convection of a nanofluid consists of 

water and Al2O3 in a horizontal curved tube has been studied numerically. 
Three-dimensional elliptic governing equations have been used. 
Homogeneous approach has been used; therefore effective physical 
properties corresponding to the nanoparticles concentrations have been 
considered. Simultaneous effects of the buoyancy force, centrifugal force 
and nanoparticles concentration at different axial positions have been 
presented and discussed. The nanoparticles volume fraction does not have a 
significant effect on the secondary flow, axial velocity and the skin friction 
coefficient. For a given Reynold number buoyancy force has a negative 
effect on the Nusselt number while the nanoparticles concentration has a 
positive effect.

$%
&' (�) *� &��� (��
 �� +� ���,-
� �� ����. ��� $/&/ *� 	��#�' 0*��) (�1-��  ������ �	
��:

�"�� !��� ���#�  �  ��
����� ��
�  ������� ��	�	:
&��� �2&/&��' � 3& ! 	  �/� ��� 4���,�# ��/��   ������ ���:

5���'   ����	�	 ���:
����   ����	�	 �����:

���� �:
Three-dimensional elliptic governing equations are performed to 

investigate development of laminar mixed convection of a Nanofluid 
consists of water and Al2O3, buoyancy effects and heat transfer of a curved 
tube numerically. The nanoparticles concentration does not have any 
significant effect on the secondary flow and the axial velocity, while Nusselt 
number, skin friction factor as well as fluid temperature have been affected 
considerably. For a given Reynolds number nanoparticles concentration has 
a positive effect on the heat transfer enhancement and also on the skin 
friction reduction. But increasing Grashof number causes to decrease heat 
transfer.
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Numerical Simulation of Smelting Processs in a 
Reverberatory Furnace

�	
����������: 

��h� ��� � �*&]�
 :�*��
 	��S) �&%S
 ��
 ��	�	��������: 
18th National & 7th ISHMT-ASME
Heat and Mass Transfer Conference

  ������� ����:

IIT Guwahati, India   ����	�	 �����:
January 4 - 6, 2006   ����	�	 �����:

 �����:
A numerical simulation of heat transfer phenomena in a 

reverberatory furnace is developed. The solution domain is divided into two 
zones; the gas zone and the solid (concentrate) zone, which are separated by 
the melting interface. The heat transfer phenomena involve three problems: 
(i) radiative heat transfer in the gas zone, (ii) conductive heat transfer in the 
solid zone, and (iii) the melting of the interface. The governing equations 
for the above mentioned problems are solved by using appropriate 
numerical methods. The predicted smelting rates are similar to those of the 
industrial practice for Sarcheshmeh copper complex in Iran.
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Optimum Placement of Heaters in a Radiant Furnace Using 
the Genetic Algorithm

�	
����������: 

�*��
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 ��
 ��	�	��������: 
13th  Int. Heat Transfer Conf. IHTC-13   ������� ����:
Australia, Sydney   ����	�	 �����:
August 2006   ����	�	 �����:

 �����:
The optimum locations of heaters in a two-dimensional radiant 

furnace are found by using the genetic algorithm of searching. The objective 
of the problem is to produce the uniform temperature and heat flux 
distributions over the design surface. The discrete transfer method is used to 
solve the radiative transfer equation in transparent medium. The 
optimization procedure in the present study is based on the micro genetic 
algorithm. The procedure consists of the basic genetic operations, selection 
and crossover, and another recommended operation to use, elitism. The 
effect of the angular mesh refinement on the convergence rate and the 
precision of the design process are checked by considering a test case.

Inverse Geometry Design of Radiative ENCLOSURES 
Using the Genetic Algorithm

�	
����������: 

�*��
 	��S) �&%S
 ��
 ��	�	��������: 
14th Annual (Int.) Meachanical   Engineering Conf   ������� ����:
Isfahan University of  Technology   ����	�	 �����:
May 2006   ����	�	 �����:

 �����:
An implementation of the genetic algorithm to geometry design of 

two-dimensional radiant enclosures is described. The primary objective of 
the work is to find the optimal shape of a radiant enclosure to create a 
desired heat flux distribution over the temperature specified design surface. 
The radiative transfer equation in the radiant enclosure with diffuse-gray 
walls and containing a transparent medium is solved by the discrete transfer 
method. The enclosure design problem is reduced to an optimization 
problem for finding the positions of control points which represent the B-
spline curves. The optimization problem is solved by the micro genetic 
algorithm which allows for a very small population size. The influence of 
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mesh refinement and shape parameters on the rate of convergence and the 
optimal shape of the enclosure are investigated by using some numerical 
experiments.
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Numerical Analysis of Melting and Solidification in a 
Thermal Energy Storage System

�	
����������: 

GN! ��S) ��	�	��������: 
ICCE 2006   ������� ����:

��/�
   ����	�	 �����:

xyyz �����  ����	�	 :
 �����:

In this paper, melting and solidification; with an isothermal 
boundary condition; is studied numerically in order to simulate the charging 
and discharging processes of a thermal energy storage system. The main 
objective of the present study is, to investigate the influences of various 
important parameters on processes of the system. The thermal energy 
storage system that is studied here, composed of a closed cavity with several 
square channels, separated by a phase change material (PCM). A 
dimensionless analysis is given, included the main factors influence the 
charging and discharging processes of a thermal energy storage system. The 
problem is formulated by considering the 2D equation of energy based on 
enthalpy model. A numerical code is developed and validated by comparing 
numerical predictions with numerical and experimental data available in 
literatures. The effects of; the Stefan number, the relative thermal 
conductivity, the numbers of channels and aspect ratio; on the amount and 
duration of store/release energy of the system are studied. The position of 
phase change interface and time wise variation of store/release energy are 
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presented. Results reveal that, the Stefan number, the relative thermal 
conductivity, the numbers of channels and aspect ratio, have considerable 
effect on amount and duration of store/release energy of the system.
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