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While there is some material on the verbal system of Saravani (e.g.
Baranzehi 2003) and Lashari (e.g. Mahmood Bakhtiari 2003) dialects, the
western and southern Balochi dialects of Iran have for the most part not yet
been described in this respect. This paper, which is based on the auther's
fieldwork, provides a synchronic description of some significant
grammatical categories intrinsically/rationally associated with verbs in
Sarhaddi Balochi spoken in Granchin (henceforth abbreviated as SBG).
These morpho-syntactic categories include the intrinsic (inherent) categories
agreement, tense, aspect, and mood as well as voice as a relational category.
Granchin is a rural district some 35 km to the southeast of Khash in the
Sistan and Balouchistan province of the Islamic Republic of Iran.
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Human adaptation: models of changes and southeast Iran. s Al ylgae
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A network of urban societies emerged in southeast Iran during the
fourth and third millennia BC. Based at Shahr-i-Sokhta, Tepe Yahya and
Tepe Bampur, they connected the urban societies of the Indus Valley in the
east with Elam and Mesopotamia in the west (Lamberg-Karlovsky & Tosi
1973; Lamberg-Karlovsky & Schmandt-Besserat 1977; Potts 1977).
Located close to water sources in a largely inhospitable environment
(Prickett 1976; Costantini & Tosi 1978, Ganji 1978), they developed
functions as intermediaries for trade between the Indus Valley and
Mesopotamia. They also developed a number of traits, which may be
termed ‘urban’ (Childe 1979). However, after 1500 years, they collapsed
during the first centuries of the second millennium BC. The aim of this
paper is to characterize the nature of the changes of the above urban
societies of southeast Iran with reference to models derived from studies of
human adaptation in the Polynesian islands in the pacific (Kirch 1984).
Whilst geographically and temporally distant, the two case studies,
including southeast Iran and the Polynesian island in the Pacific are linked
by their pattern of human adaptation to island/oasis evolution — thus being
relevant to the wider study of changes in urban societies.
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the indus vally and mesopotamia during the third millennium
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During the last few decades many scholars have discused about
contacts between the Indus Civilisation and Mesopotamia (Kohl 1977: 111-
127; Lamberg-Karlovsky 1977: 33-43; Tosi 1983: 57-78; Piperno 1983:
319-325; Pracchia, Tosi and Vidale 1985: 207-248; Chakrabarti 1990;
During Caspers 1994: 83-106, Jansen 2002: 105-129; Possehl 2002a: 325-
342). Many archaeological materials indicate the presence of a number of
trade routes, including overland and maritime routes, which linked the
Indus Valley to Mesopotamia through the Iranian highland especially
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southeast Iran and the Persian Gulf. Although overland routes were the
most important networks in the first half of the third millennium BC (Tosi
1983: 57), it seems that these routes were replaced by marine trade routes
during the second half of the third millennium BC and this replacement
made the Indus Valley shift dependency onto communities associated with
the Persian Gulf (Jansen 2002: 121- 22). This paper follows two folded
aims, firstly, to evaluate the importance of the Persian Gulf as a main
corridor for long-distance trade between east and west; secondly to suggest
the possible function of Liyan (Bushehr) as an intermediary settlement in the
Persian Gulf coast
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Structural Breaks in Trade and Income Per Capita in Asean-5  : allic o)lgie
Countries: an Application of Innovational Outlier Models
Sloles cwas g Jayanthakumaran Kankesu — : eosous s

Applied Econometrics and International Development sy i oL

V=Y Y| P—

AR rolr &)t
S ouSs

The founder members of the Association of Southeast Asian Nations
(ASEAN-5)- Malaysia , Indonesia thailand , the Philippine and Singapore —
increasingly adopted outward — oriented policies in trade and investment by
enforcing reforms in the mid — 1980s . This paper investigates the existence
of endogenously determined structural breaks of the trade and incime per
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capita by using historical time series data during the period from 1970 to
2003 for the ASEAN-5 by applying an Innovational Outliner(I0) model in
the presence of a potential structural break . we find that significant
structural breaks occurred for trade per capita in the mid-1980s , which
coincides with the recession in the region . we also find that significant
structural breaks occurred for Gross National Income (GNI) per capita in
1997 , which coincides with the Asian crisis . The Philippines experienced
structural breaks in 1985 , which coincides with recession .

The Role of Capital Formation and Saving in Promoting s allio olgie
Economic Growith in Iran

Sloles cwas o E. Wilson R. Verma  : ca—usos

The Middle East Business and Economic Review Pyl oS

\a (1) foylo

i Poly &b
S oo

This paper estimates the interdependencies between capital
formation , saving and output for Iran . The analysis is complicated because
of the conflicting theoretical and empirical findings of their relative roles in
other studies , the lack of research on Iran whose turbulent history makes it
difficult to disentangle the complex and changing interrelationships between
output , saving and investment for the period of our study , 1960 to 2003 .
The analysis uses Lee and Strazicich (2004) procedure to endogenously
determine that structural breaks occurred in 1979 for real output , 1983 for
saving and 1977 for investment . These dates coincide with the effect of the
Islamic revolution in 1979 and Iran-Iraq war , 1980 to 1988 . The
relationships were estimated using Johansen’s FIML procedure which is
appropriate for estimating the effects of non-stationary variables in a
simultaneous setting . The estimates indicated a Solow style relationship
where a one percent increase in saving will be associated with a 0.55 percent
increase in the long run equilibrium level of output . This also implies the
share of income that is paid to capital in the form of saving in Iran is higher
at 0.55 than the average for developed countries of around 0.35 . The role of
investment was found to be imprecise in the long run . The short run
estimates show that saving has a short run equilibrating effect on output
with elasticity -0.13 , which further supports the Solow model whereby
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changes to saving have only transitory effects on the growth in output .The
other important result found that investment dynamically Granger causes
output growth with a short run elasticity of 0.17 , consistent with the
endogenous growth explanation . the structural change parameter estimates
that the effect on the growth in output fell by around 10 percent after 1979 .
These findings have two important policy implications for Iran . first , there
is scope to reduce the reliance of saving as the domestic source of economic
growth second , saving needs to be better targeted to the long run strategic
provision of capital (including infrastructure) in the structurally
transforming economy of Iran .

Trade Reforms and Breakpoints in a Australia's Manufactured —: altic ylsie
Trade: an Application of the Zivot and Andrews Model
Neri Frank 4 sl cwas « Jayanthakumaran Kankesu — : oo o

International Journal of Applied Econometrics and sy s pS

Quantitative Studies

Y-y oyl

Y.V roly &b
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Trade liberalization is expected to increase imports but also exports
via reduced input costs and increased domestic competition . This paper
investigates whether this is the case for Australian manufactured goods . We
begin by briefly describing the trends in the effective rate of protection ,
imports and exports in Australia over the last 30 years and then investigate
the existence of major structural breaks in the imports and exports series by
applying the Zivot and Andrews (1992) test , using annual time series data
from 1968/69 to 2003/2004 . We find that a significant structural break
occurred for major trade liberalization policy . We also find a significant
structural break for exports with the three-year lag in 1992/1993 .
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Gold investment as an inflationary hedge: cointegration sl oylgie
evidence with allowance for endogenous structural breaks
Slole cwae s Andrew C.Worthington — : eo—aus s

Applied Financial Economic Letters sy s oS

Y 20 Lo

Yy Poly &b
S ouss

This note tests for the presence of a stable long-run relationship
between the price of gold and inflation in the United States from 1945 to
2006 and from 1973 to 2006 . Since both the gold market and the
inflationary regime have been subjected to structural change over time , a
novel unit root testing procedure is employed which allows for the timing of
significant breaks to be estimated , rather than assumed exogenous . After
taking these breaks into account , a modified co integration approach
provides strong evidence of a co integrating relationship between gold and
inflation in the post-war period and since the early 1970s . the results lend
support to the widely held view that direct and indirect gold investment can
serve as an effective inflationary hedge .
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Korea Fading Economic Miracle 1990-1997 s aAllie olgne

Korea and the World Economy, VI I PPN
Wl 2 eyl Jexo
WAS olo p5 1 4l gyl

FRE

By the late 1980s Korea’s interventionist and export oriented
development model had contributed to a number of serious structural
weaknesses in the economy . Ongoing government involvement in the
banking and corporate sectors , weak prudential supervision of financial
institutions , and restricted financial market and corporate competition
created moral hazard , as banks and corporations believed they would not be
held accountable for their actions due to their close relationship with
government. This resulted in financial sector risk mismanagement and
highly leveraged growth of the chabols . After 1988 , when the new
democratically elected civilian administration removed long standing
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restrictions on union activity rapid wage growth , in excess of productivity
gains , eroded profitability . These structural weaknesses , and policy errors
and mismanagement , made Korea increasingly vulnerable to external
shocks during the period of the 1990s . In mid 1995 a rapid depreciation of
the Japanese yen and a world semi-conductor glut and price fall provided
the trigger for a rapid slowdown in exports and industrial output , and an
unprecedented wave of chabol bankruptcies that undermined the solvency of
financial institutions . Korea’s long period of sustained economic growth ,
low inflation , strong investment and balanced budgets had lulled policy
makers into complacency . They failed to act decisively to tackle the
growing structural weaknesses . Korea’s high exposure to short term foreign
debt and loss of foreign exchange reserves through a vain and unsustainable
attempt to defend the won further undermined foreign investor and creditor
confidence . This paper discusses in some detail these developments and
their contribution to the financial and economic crisis experienced by the
country during 1997-98 . It also provides empirical evidence on the
significance of the crisis for key macro-economic variables . Key lessons for
countries contemplating similar rapid development , and key warning signs
that need to be heeded to avoid similar happenings to that which occurred in
Korea , are also discussed .
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One of the most important ideas in the United Nations Development
Program is the role of human capital in the process of economic growth.
Since the 1990s human capital indices have changed significantly as a result
of scientific and political improvement. The quality of an effective labor

force,which is known as human capital, is very important in the
development process. Human capital creates suitable conditions for
development and this leads to the optimal use of physical capital, which
results in more productivity and further growth. This research uses the
Romer endogenous growth model to examine the role of human capital in
Iran's economic growth. More specifically, the positive relationship between
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human and physical capital, and manufactured exports and their effects on
GDP growth are examined and analyzed. The empirical results show that the
positive and significant relationship between human capital and economic
growth appears as soon as the structure of the economy has enough capacity
to absorb the skilled labor force in different sectors of the economy. It
should be noted that improving educational standards among the active
population leads to a gap between the educated labor force and employment
opportunities in the economy. This situation can lead to unemployment
within the educated labor force.
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Today, human societies are encouraged to embark on convergence in
various economic, political, and cultural arenas, but such a convergences
ground is not equally available in different arenas and geographical spaces
throughout the world. Although cultural economic differences are evident in
continents and various countries, these differences can also be seen with in
the countries themselves. Meanwhile, such a divergence is more vivid in
villages than cities. In Iran, south and southeastern regions enjoy less
environmental capabilities in relation to other parts, while the rural regions
experience lots of limitations. To keep pace with the on going current of
globalization process, first of all, it is now imperative that less developed
regions should develop more rapidly. The most important factor and ground
for shaping such a trend should be sought inside such regions. The Paskoh
rural district in southeast Iran is one of the less developed regions, and can
be developed through realistic policymaking and planning and relying on
existing conditions and potentials limited though, its development can be
aided and inborn. Although it is necessary at the outset to benefit from the
general possibilities to vitalize infrastructures and development engine, but
after that the development trend must be covered though relying on its own
capabilities.
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The diet (by pellet analysis) of wintering Long-eared Owl  llio ylgic
ASio otus in Zabol,Southeastern Iran

World Owl Conference  : jivlae ot

s s A/ o

Nov. 2007  : a—ily/ g b

Do S

In Iran, the Long-eared Owl Asio otus is resident in the regions of the

Alburz and Zagros Mountains and is a wintering migrant to in Zabol, Southeastern
Iran. About 250 pellets were collected at a roosting area of tamarix in Emam Ali
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(Jazinak) Forest Park (51 ha), c. 15 km southeast Zabol on 26 January 2006, 12
February and 18 March 2007. Each pellet was soaked in 95% alcohol and then
teased apart using a pair of forceps and a needle. Bone remains and skulls of
Rodentia in each pellet were placed in separate containers. The rodent remains
were identified and the percentage occurrence of each species among all of the
pellets was recorded. Mammals prey items were identified. The colour of pellets
was grey. They were on average 37.5 mm long (30-65 mm), and had an average
diameter of 21.0 mm. Average dry weight was 2.5 g. Of about 250 pellets,
Rodentia were contained among 99% of the pellets. Gerbilus sp. (26%) was the
most important item among identified Rodentia. Birds were available in 5% of
these pellets. Other identified mammal items in our samples included Nesokia
indica, Meriones sp., Mus sp. and Soricidae all with up to 1%.

karyotype analysis of great tit (parus major) in noor forest s llio ylpic
park (mazandaran-iran)

d)y. L@)ﬁ)’i& Gdl{)l 4.ujo f-J8 D X) 4.'7)/

2" International Euraasian Ornithology Congress ¢ st Lot ol

antalia sl Jeo

October 2007 sl g, b
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Cytogenetical characters of great tit (Parus major), were studied in
Noor forest park (Mazandaran-Iran). After in vivo colchicine treatment,
liver, bone marrow of femur and tibia tissues were used and karyological
parameters such as major and minor arms, centromeric index, arm ratio,
relative length, total length and variation range of chromosomes length were
determined on chromosomal slides as well as karyogram and ideogram.
Final results show that maximum metaphase index were belong to bone
marrow of tibia samples. Chromosomal number varied between 70-80,
consist of one pair metacentric, three pairs submetacentric and six pairs
acrocentric which were constant and visible on all spreads and the rest were
variable microchromosomes. Sex determination mechanism were defined as
ZW; but in none of the females studied could a W chromosome be
identified, probably it placed in microchromosomes set, which will needed
to future studies. Karyological parameters show that centromeric index, arm
ratio, relative length and variation range of chromosomes length were
between 20-50, 1-4.7, 4-24 and 0.83-5 respectively and total length and NF
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were 20.82 and 26. karyotypic formula were determined
2n=2m+5sm+12a+(56 5 microchromosomes).

Morphometrical Study of Crested Lark Galerida cristata in  llio ylyic
Zabol (Sistan & baluchestan-Iran)

dl{)‘%]ocd)ﬁs Lé)AMi -'OMJJD/
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antalia : adlyl oo

October 2007 sl g b
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An investigation on morphometric characters of Crested Lark
(Galerida cristata), sixty specimens (32 males and 28 females) collected
during autumn and winter 2005 from Zabol region was done. Seven
standard traits including total length, wingspam, tail length, bill length,
tarsus length, third toe, and weight were measured. Mean of characters
between males and females was compared using t and Mann-whitney tests.
The statistical analysis indicates that there is significant difference in
wingspam between the males and females (P<0.05). In addition, in spring
2006 specification of 28 nests of the studied samples comprising external
and internal diameters, depth of nests, clutch size, weight and eggs
dimensions were recorded; 3 eggs in nest (54.5%) are the most abundant.

The Study of Drought Effects on Distribution of Black s llio ylpic
Francolin Francolinus francolinus in Sistan (Iran)

2" International Euraasian Ornithology Congress i lan ol

antalia sl Jeo

October 2007 sl g b
Dol

Sistan has recently experienced drought from 1377 and exposed
different climatic conditions due to consequent changes of ecological and
biological indexes. In 1384 in order to distribution compaison of francolin,
field information, documents and public reports were used before and after
drought and its respective distribution map was prepared using GIS.Study of
changes of distribution clarified that reduction of vegetation cover play the
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most important role in decreasing francolin’s population and range
distribution so that its habitat has decreased from 50% of the Sistan area to
less than 20%. For the time being, population density of francolin is up in
natural vegetation places or cultivated regions such as Milak, Shirdel river,
Niatak forest, Jahangir, Mohammad shahkaram and Khajeh ahmad whereas
it is medium in Emamieh, Bonjar, Zabol, Jalehi and Bonjar canal, Khamak
and Zahak, low in hamoon-e-saberi, Gaz angoori, Adimi, Mile Nader,
Khajeh mountain, Songol and Shileh entrance and has extincted in Dust
mohammad, Takht-e-edalat, Ghorghori, Mirgol tower, Lotfollah, Tuti, west
rangelands of Varmal and around Shileh river.

Morphometrical Comparison of Great tit Parus major in s llio ylpic
Mashhad, Noor and Hamedan (Iran)

d)y. Lo).a)'tc Gdl{)l 4.ujo f-J8 DA X) 4.'7)/
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In order to survey on morphometrical differences, 40 great tit Parus
major were caught during autumn 2001 to spring 2002 from three localities,
Vakilabad forest park (Mashhad), Noor forest park (Noor) and Abbasabad
gardens in southern slope of Alvand mountain (Hamedan) by mist net and
gun. 29 morphometric characteristics among populations have been
compared based on univariate and multivariate analyzes by SPSS and Past.
Comparing biometric data revealed that, 21 characteristics among three
populations show significant differences (p<0.05). Final results from
statistical analyses show that these populations are different and they are
three ecotypes.
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a morphometric study of black bear in sistan and baluchestan  : wtiwo /pic
province (iran)
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Nov. 2007 iy
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Information regarding of Asiatic black bear Ursus thibetanus
gedrosianus in Iran is so limited and there are few reports on its
observations by native people and environmental experts. Pocock (1941)
mentioned biometrical data of a male, two females and an immature bear in
his reports. In 2001 a mature male bear in Ahmadabad village, near Khash
town, was killed and buried by native people because an attack on a ship
herd; afterward in 2004 it brought out by the authors and transferred to
museum of collage of natural resources of Zabol University. A total of 27
skull and teeth characteristics were measured. Distribution of black bear
limited to southeast of Iran including Sistan and Baluchestan, Kerman and
Hormozgan provinces. Because of few collected specimens, poor
information and decreasing population (critically endangered in IUCN red
list), the peresent research can be useful for national and international
researchers as a preliminary study.

Report on Occurrence of Long-eared Owl from Zabol, s llio ylpic
IRAN's Border with Afghanestan-Pakestan

byl aub ¢ (gy5 Lo Me s odi—a0 &)/

18" International Conference on Bear Research & i lan ol
Management
sl s o
Nov. 2007 sl g, b
s oS

In Iran, the Long-eared Owl Asio otus is resident in the regions of
the Alburz and Zagros Mountains and is a wintering migrant to in Zabol,
Southeastern Iran. About 250 pellets were collected at a roosting area of
tamarix in Emam Ali (Jazinak) Forest Park (51 ha), c. 15 km southeast



[ Ldl i 09)5 sl (il 25 4 e 63y 4abys g Ldlyan a.\ﬁ,;;sls}

Zabol on 26 January 2006, 12 February and 18 March 2007. Each pellet
was soaked in 95% alcohol and then teased apart using a pair of forceps and
a needle. Bone remains and skulls of Rodentia in each pellet were placed in
separate containers. The rodent remains were identified and the percentage
occurrence of each species among all of the pellets was recorded. Mammals
prey items were identified. The colour of pellets was grey. They were on
average 37.5 mm long (30—65 mm), and had an average diameter of 21.0
mm. Average dry weight was 2.5 g. Of about 250 pellets, Rodentia were
contained among 99% of the pellets. Gerbilus sp. (26%) was the most
important item among identified Rodentia. Birds were available in 5% of
these pellets. Other identified mammal items in our samples included
Nesokia indica, Meriones sp., Mus sp. and Soricidae all with up to 1%.
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Some strong limit theorems of weighted sums for negatively sl oylgie
dependent generalized Gaussian random variables (ISI)

LS55 9 )5 csunl dozme 1 ouunny g
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DodS

In this paper, we study strong convergence of weighted sums z’f =1 ank Xk,
where {Xn, n21} is a sequence of negative dependence, generalized
Gaussian random variables and ank, n=1, k=1 is an array of real numbers

such that 2 7=k a2nj=o(k 7ﬁ) for A7 0 and everyn=1.,

New ROW-type Scheme with Weak Order 2 for s allio olgie
Approximating Stochastic Differential Equations

d.)l.) 4l R0 9 GL.Q(“: Lo),JL HCI W W

International Mathematical Forum sy s pS

Y oyl

AR i@l b
R

In this paper, we will define a new Rosenbrock- Wanner type scheme
(ROW) for solving stochastic differential equations (SDEs). By applying the
corresponding order conditions, an implicit four stage ROW- type scheme
with weak order 2 be introduced and compared its results with the explicit
ten stage ROW- type scheme.
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Strong Runge-Kutta Methods With order one for Numerical sl oylgie
Solution of ItO Stochastic Differential Equations
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In this paper, order conditions for coefficients of a class of stochastic Runge-
Kutta (SRK) methods with strong global order 1, which applied for solving
Itd stochastic differential equations (SDEs) with a single noise process, are
presented. In particular, explicit two-stage and three-stage SRK methods of
this class with minimum principal error constants are constructed. Numerical
results with two test problems of our methods, the Itd6 method and Milstein
will be compared.

A Weak Order One Stochastic Runge-Kutta Method sl oylgie

(et Lojle g puls ((Bipe ¢ odmn g

Applied Mathematical Sciences Dy ol
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In this paper, we derive new two stage explicit SRK methods with weak
order 1 for SDEs. With two test problems, the absolute error and the CPU
time of our method present and compare with the Euler method.
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A family of predictor —corrector methods Based on Weight sl ylgae
Com -bination of Quadratures for Solving Nonlinear
Equations
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In this paper,we propose and analyze some new predictor-corrector methods
for solving nonlinear equations using the weight combination of mid-
point, Trapezoidal and Simpson quadrature formulas.We prove that, these
new methods are better than the Newton method.Several examples are given
to illustrate the efficiency of the proposed methods.
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An Estimate of the Error for Strong Solutions of Stochastic s allio oleie
Differential Equations
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Stochastic differential equations(SDEs)arise from modeling physical system
by incorporating random elements in differential equation,such that
Randomness can be included in the initial value for the problem or in
function describing the physical system in order to model can be made more
realistic .In this paper,we first give some techniques to obtain solution of
SDEs.Then we use numerical simulations to estimate the error of an
approximation by the absolute error criterion that is expectation of the
absolute value of the difference between the Ito approximation and the exact
solution SDE at a finite terminal time T. In continuation ,we study the
behavior of variation this estimate and confidence intervals of this error
versus step size

An Adaptive mesh method with variable relaxation time s allio olgie

John M.Stockie 5 luw lople i oasumgs

Journal of the Franklin Institute sy s pS
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Moving mesh partial differential equations have been widely used in
the last decade for solving variations such as shock waves and boundary
layers.In this paper,we have applied a dynamic adaptive method for solving
time —dependent differential equations.The mesh velocities are governed by
an equation in which a relaxation time is employed to move nodes in such a
way that they remain concentrated in regions of rapid variation of the
solution. A numerical example involving a blow-up problem shows the
advantage of using a variable relaxation time over a fixed one.
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On the Classes of Hereditarily /, Banach Spaces and sl oylgie
Asymptotically Isometric Copies of ¢, and 5, in the Spaces
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We shall continue the study of the classes of hereditarily Lp Banach
sequence spaces. These spaces were presented by Hagler and the first named
author. The con- structed spaces were denoted by Xa,p. We shall consider
three cases. In case (i) we show that any Xa,l is isomorphic to L1 and in case
(i1) any Xa,p is isomorphic to co. In case (iii) We survey first the results of J.
Hagler and the first named author on the structure of subspaces of Xa,l and
Xa,p and then show that in this case the dual of any Xa,p is nonseperable,
and observe that co is asymptotically isometric to a quotient space of the
predual of Xa,l. We show that the closed unit ball of Xa,p is weak*- closed
convex hull of its extreme points.

On Condition (EP) sl oylgie
03l Jazme Cpwes g S STt ouTews g

International Mathematical Forum sy s oS
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In this paper we introduce a new flatness property of acts over
monoids which is an extension of Conditions (P) and (E) called Condition
(EP) and will give a classification of monoids over which all (finitely
generated, cyclic, monocyclic) right acts satisfying Condition (EP) have
other flatness properties and also monoids over which all (cyclic) right acts
satisfy Condition (EP).
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On R-Right (L-Left) Cancellative and Weakly R(L)- s o ylgie
Cancellative Semigroups, (ISI)
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In this paper we introduce R-right (left), L-left (right) cancellative
and weakly R(L)-cancellative semigroups and will give some equivalent
conditions for completely semigroups, (completely) regular right (left)
cancellative semigroups, right (left) groups, rectangular groups, rectangular
bands, groups and right (left) zero semigroups according to R-right (left), L-
left (right) and weak R(L)-cancellativity.

On the U-WPF Acts over Monoids (ISI) s o ylgie
o3ljboe 5 (rlS ) s g
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Valdis Laan in [5] introduced an extension of strong flatness which is called
weak pullback flatness. In this paper we introduce a new property of acts
over monoids, called U-WPF which is an extension of weak publlback
flatness and give a classification of monoids by this property of their acts
and also a classification of monoids when this property of acts implies
others. We also show that regularity and strong faithfulness of acts both
imply U-WPF. An equivalent of that over monoids for which torsion
freeness implies U-WPF is given too.
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Lower Bounds for Matrices on Weighted Sequence Spaces s allio ylgae
(IST)
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This paper is concerned with the problem of finding a lower bound
for certain matrix operators such as Hausdorff and Hilbert matrices on
sequence spaces Ip(w) and Lorentz sequence spaces d(w,p), which is
recently considered in [7,8], similar to [13] considered by J. Pecaric, 1. Peric
and R. Roki. Also, this study is an extension of some works which are
studied before in [1,2,7,8].

Some Inequalities Involving Upper Bounds for some Matrix sl ylgae
Operators I (ISI)
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In this paper we consider the problem of finding uppe rbounds of
certain matrix operators such as Hausdorff, Norlund matrix, weighted mean
and summability on sequence spaces Ip(w) and Lorentz sequence spaces
d(w;p), which was recently considered in[9]and[10] and similarly to[14] by
Josip Pecaric, Ivan Peric and Rajko Roki. Also, this study is an extension of
some works by G.Bennett on Ip spaces, see [1] and [2].
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Norm and Lower Bounds of Operators on Weighted Sequence  : dlis oylsie
Spaces
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This paper is concerned with the problem of finding the upper and

. . L 1
lower bounds of matrix operators from weighted sequence spaces 1)

L,(

. F . . . .
into “»\" ) We consider certain matrix operators such as Ces aro,Copson
and Hilbert which were recently considered in[7,8,11,13]on the usual

weighted sequence spaces L,

Lower Bounds for Summability Matrices on Weighted s allio (ylgie
Sequence Spaces
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The purpose of this paper is finding a lower bound for summability
matrix operators on sequence spaces Lp (w) and Lorentz sequence spaces

d(w, p) and also the sequence space e(w, «). Also, this study is an extension
of some works of Bennett.
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The quadratic assignment problem (QAP) belongs to the class of
NP-Hard problems and also is one of the hardest problems in this class.
Today, regarding current hardware, solving the large size instances of this
problem, using exact methods, is not possible in reasonable amount of time.
In this way many heuristic (Meta-heuristic) and approximation methods and
soft-computing approaches have been applied to this problems that we will
review some of them in this paper. The aim of this paper is to compare some
of e cient heuristic (Meta-heuristic) and soft-computing methods known up
to now. Some of them are imitated from the nature’s behavior while some
other are most analytical. These methods are known as Ant Colony
Optimization (ACO), Artificial Neural Networks (NN), Genetic Algorithms
(GA), Scatter Search (SS), Simulated Annealing (SA), Tabu Search (TS)
and Greedy Randomized Adaptive Search Procedure (GRASP).

Molecular solution to the 0-1 knapsack problem based on s allio olgie
DNA compluting (IST)
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VAY tolo—

v Poly &b

D oS>

Many combinatorial optimization problems are known to be NP-
complete. A common point of view is that .nding fast algorithms for such
problems using a polynomial number of processors is unlikely. However,
facts of this kind are usually established for ‘‘worst’’ case situations, and in
practice many instances of NP-complete problems are successfully solved in
polynomial time by such traditional combinatorial optimization techniques
such as dynamic programming, branch-andbound. New opportunities for an
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e.ective solution of combinatorial problems emerged with the advent of
parallel machines. In this paper, we describe an algorithm which generates
an optimal solution for the 0/1 integer knapsack problem on DNA
computing.

A surface-based DNA algorithm for the solving binary sl oylgie
knapsack problem(IST)

Commo o (pu 9 (S o 00 dyxe T O g
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Molecular biology suggests a new method for solving an NP-
complete problem. The idea (due to Leonard Adleman) is to use strands of
DNA to encode the (instance of the) problem and to manipulate using
techniques commonly available in any molecular biology laboratory. The
knapsack problem is An NP-complete. In this paper we solved the binary
knapsack problem by DNA computing on surface.

A Parallel Algorithm for the Degree-Constrained Minimum s allio olgie
Spanning Tree Problem by Using DNA Computing (ISI)

RO Comd (o (> § (S 0 00 Aiome i oSS g

Research Journal of Biological Sciences Dy ol
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DNA computing is new research areas in biology science and
information science separately. The essential characteristic of it is the
massive parallel of obtaining and managing information. It has been
evidenced that DNA computing can solve those problems which are
currently intractable on event the fastest electronic computers. The degree-
constrained minimum spanning tree is an important problem in graph theory
and it is an NP-complete problem. In this study, we present a algorithm for
solving degree-constrained minimum spanning tree problem based on
sticker model in DNA computing. The study finds all spanning trees of
given graph and minimum spanning tree of given graph.
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On the Class of Hereditarily /; Banach Spaces Without the  :ali» lgie
Schur Property
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We study Xo spaces constructed by Hagler and the first named
author as examples of hereditarily L1 spaces failing the Schur property. For

those spaces. Relatively weakly compact subsets and complemented
subspaces are discussed.

Characterization of some Particular Monoids by Condition s aAllie olgne
(E) of Their Acts

L)"df ),SI o0 &l

18th Seminar On Algebra R PO
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D oduS>

Normak was the first who considered Conditions (P) and (E) on its
own. In studying weak pullback flatness of acts over monoids, Laan in ([4])
introduced Condition (E), a generalization of Condition (E). In this paper
we will continue the investigation of Condition (E) and will give a
classification of some particular monoids by comparing this condition of
their acts with other properties.
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In this paper we will try to show that principal weak kernel flatness
weak kernel flatness and translation kernel flatness properties can be
transferred from acts over monoids to their coproduct and vice versa.

On E'- Strong faithfulness of Acts s Allio ylgne

oS ST easas 4l

International Conference Semigroups,Acts and Categories - PYNF

Syl ATl S
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In this paper first of all we introduce a new property of acts over
monoids, called E - Strongly faithful, which is an extension of strong
faithfulness, and implies Condition (E’). Then we give some general
properties and equivalents of right cancellative monoids by this property.
Also we give a classification of monoids, when their acts with other
properties are E’ - Strongly faithful in general, and in case of Rees factor
acts a classification of monoids when this property implies other properties
and vice versa. A criterion for a cyclic acts to be E - Strongly faithful will
be given too.
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Fusulinids of the Khan formation (Kalmard region, eastern s allio olgie
Iran) and some problems of their paleobiogeography (ISI)
&S5 e g EJa. Leven ! U g
Russian Journal of Earth Sciences sy i o
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Fusulinids of the Khan Formation of Eastern Iran are described. The
assemblage includes 10 species of Pseudofusulina (two new species P.
gachalensis and P. kalmardensis), 4 species of Eoparafusulina and single
forms of Pseudoendothyra, Palaeostaffella (?) and Schubertella
unidentifiable at species level. The assemblage is endemic. Similarity to the
Kalaktash fusulinid association of Central Pamirs allows the assemblage to
be referred to the Sakmarian. Similarity with assemblages of Central Pamirs,
Karakorum, Eastern Hindukush, South Afghanistan, and Oman may
evidence that the Posht Badam tectonic block where the section studied is
located was a part of the South Tethyan biogeographic province in the Early
Permian.
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Restriction Fragment Length and Single Strand sl oylgie
Conformational Polymorphisms in Chicken Mitochondrial
Phosphoenol-Pyruate Carboxykinase Gene and its Association

with Egg Production (IST)
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This  study analysed mitochondrial  phosphoenol-pyruate
carboxykinase (PEPCK-M) gene as a candidate QTL for egg production
traits in chickens, Single Strand Conformational Polymorphism (SSCP) of a
300 bp DNA fragment, from exon 9 of samples from an egg laying North
American commercial White Leghorn stock, revealed a total of 6 different
single strand conformers, indicative of 3 alleles. Subsequent DNA
sequencing found a total of 4 base changes in this fragment between these
alleles (called AI> A, and A;) when compared to the reference sequence
published online. The Al allele had one transition mutation of T to C at
position 1700. The A, allele had accumulated three transition mutations: T
to C at position 1578, A to G at position 1647 and T to C at position 1650.
Transition mutation of T to C at position 1578 of the A, allele results in the
loss of an Accl site, hence, producing a de novo RFLP. Analysis of 358
female individuals from this strain showed that the population is highly
polymorphic at this site. The effect of PEPCK-M genotypes at this site,
namely Accl -1-, Accl t/- and Accl ZZ#, was tested on three traits, age at
first egg, egg production rate and egg number. Least square analysis showed
that exon 9 RFLP significantly affects age at first egg (p<0.05). Egg
production rate and egg number traits were not affected by different
genotypes at this position. The data also indicates an over-dominance effect
for the associated trait
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The effect of dextran on subunit exchange of the molecular s allio ylghe
(IST) A-crystallin & chaperone
John A.Carver , William E.Price Agata Rekas . ,ligs g5,  : oo—umsgs
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a-Crystallin, a member of small heat shock protein (sHsp) family, is
comprised of aA and aB subunits and acts as a molecular chaperone by
interacting with unfolding proteins to prevent their aggregation. The etA-
crystallin homopolymer consists of 30-40 subunits that are undergoing
dynamic exchange. In vivo, o-crystallin elicits its chaperone action In a
crowded cellular environmem (e.g. in the lens). I" vitro, inert molecular
croWding agents (e.g. dextran) are often used to mimic crowded conditions.
In this study, it was found that a-crystallin and aA-crystallin are poorer
chaperones in the presence of dextran. Using Luorescence resonance energy
transfer, it is shown that the aA-crystallin subunit exchange rate strongly
increases with temperature. Binding of reduced ovotransferrin to 11A-
crystallin markedly decreases the rate of subunit exchange, as does the
presence of dextran. In addition. in the presence of dextran the effect of
reduced ovotransferrin on decreasing the rate of subunit exchange of aA-
crystallin is greater than in the absence of dextran. Under the conditions of
molecular crowding, the aA-crystallin subunit exchange rate is nOI
temperature-dependent. In the absence of dextran, the exchange rate of aA-
crystallin subunits correlates with its chaperone efficiency, Le, the
chaperone ability of aA-crystallin increases with temperature, However in
the presence of dextran, the temperature dependeace of the chaperone ability
of aA-crystallin is eliminated.
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The study of counterion effect on the reactivity of s i ylgie
nucleophiles in some Sy2 reactions in gas phase and solvent
media (IST)
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The effect of counterion on the reactivity of ion pairs along the
backside and frontside identity exchange reactions Nuc + CH3X — XCH3
+ Nuc (Nuc = X7, Li+X", Na+X", K+X7; X =F, Cl, Br) was investigated at
MP2/6-311++G(d,p) level of theory in the gas phase and solvent media.
Single point QCISD(T) calculations were performed on all MP2 optimized
structures in order to decrease the differences between theoretical and
experimental values of energy in the gas phase. By intrinsic reaction
coordinates (IRC) calculations, CH3X:--M+X" complexes were confirmed
along two paths. The complexation enthalpies AHcomp decrease with
increasing the diameter of counterion in the gas phase. The energy barriers
(AHiovr and AHj}cent) decrease with increasing the size of counterion in
the backside attack whereas they increase in the frontside path. Solvent
effect on the reaction profile has also been studied using isodensity surface
polarized continuum model (IPCM). The values of AHcomp in solvent
media are smaller than gas phase and are negative for some nucleophiles in
the presence of solvents with high dielectric constants. The values of
AHfovr and AHjicent are higher in solution and grow by the increase in
dielectric constant of solvent. The calculated energy values of reactants,
complexes, and transition state (TS) structures in the presence of solvent
are more negative than the gas phase and reduce with increasing the
dielectric constant. Energy decreases in a higher rate for reactants in
comparison with complexes and TS structures.
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Theoretical study of the influence of para- and meta- s allio oleie
substituents on X-pyridine ... HF hydrogen bonding (IST)
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The effects of O-, N (CH3)2, NH (CH3), NH2, C2HS5, CH3, OH, F,
Cl, OF, Br, NO2 and NH3+ substituents in para- and meta-positions on X-
pyridine---HF hydrogen bond has been studied by HF, B3LYP and MP2
methods using 6-311++G(d,p) basis set. The relationship between
hydrogen bond formation energy AE and electron donating (or
withdrawing) of substituents has been investigated. In this respect,
population analysis has been performed by atoms in molecules (AIM) and
natural bond orbital (NBO) theories. The results of AIM and NBO analyses
are in good agreement with calculated energy values. The relationship
between Hammett coefficient and hydrogen bond formation energy has
been established and the p constant has been calculated for this process
(hydrogen bonding). There is a relationship between ¢ and AE with a
correlation coefficient equal to 0.9.

The Comparison between standard and counterpoise- s allio olgie
corrected optimization using some hydrogen and halogen
bonded systems (ISI)

(§d9rumo Lo‘)w o> u;ﬂa..m ‘L;o.,,ml)_g‘ u_l.c Y XU

Molecular Physics sy i o

Vo0 foylo

V.-V relr @b
ouuS>

The effect of the counterpoise correction on the geometries,
stabilization energies, and vibrational harmonic frequencies of some
hydrogen- and halogen-bonded systems (B = CH3CN, HCN, NH3, N2,
CO, H20, H2S, PH3; HX = HF, HCI, HBr, HCN, HCF3; XY = Br2, BrCl,
BrF, C12, CIF, F2) has been analyzed at the MP2 level of theory using the
popular 6-311++G(d,p) basis set. The optimized B--H and B--X bond
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lengths increase with counterpoise correction (CP). In some cases standard
values and in other cases CP-corrected values are close to experimental
data. The absolute values of complexation energies of CP-corrected
structures are higher than standard by inclusion of BSSE correction. The
effect of CP correction on intermolecular bond lengths and complexation
energies of B~ XY series are usually higher than B---HX. Also, this effect
is higher for H2S and PH3 groups. The CP correction changes the
vibrational harmonic frequencies by 0-100 percent. The changes are
frequently lower than 20 percent for frequencies higher than 300 cm -1.

y -Dispiro-iminolactone synthesis by three component s allio ylgae

reaction between alkyl isocyanides and acetylenic esters with

a -dicarbonyl compounds (IST)
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The three-component coupling reaction between a-dicarbonyl
compounds and dialkyl acetylenedicarboxylates with isocyanides proceeds
efficiently to afford the corresponding y-dispiroiminolactones in high
yields.

A facile synthesis of oxazolo [3,2-« ][ 1,10] phenanthrolines  : allic ¢lgie
via a new multicomponent reaction (ISI)
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The  synthesis of  N-cyclohexyl-10-(2-fluorophenyl)-8aH-
oxazolo[3,2-a][1,10]phenanthroline and N-(2,6-dimethylphenyl)-10-(2-
fluorophenyl)-8aH-oxazolo[3,2-a][1,10]phenanthroline by reaction of 2-
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fluorobenzaldehyde, phenanthroline and cyclohexyl or2,6-dimethylphenyl
isocyanide is reported.

Synthesis of novel 2-pyridyl-substituted 2,5-dihydro-2-imino-  : atic ;g
and 2-amino-furan derivatives via a three component
condenensation of alkyl isocyanides and acetylenic esters with
di-(2-pyridyl) ketone or 2-pyridinecarboxaldehyde (ISI)
e S o bls (5550 b e g (laas higto palls Kb sy 5b g 5oy
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The reactive 1:1 intermediate is trapped from reaction between
alkyl isocyanides and activatedacetylenic esters by di-(2-pyridyl) ketone or
2-pyridinecarboxaldehyde. An effective and one-potroute is presented to
synthesize novel iminolactones and 2-aminofurans.
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Spectrophotometric Kinetic Studies of the Reaction between sl oylgie
Triphenylphosphine, Dialkyl Acetylenedicarboxylates and
NH-Acids (IST)
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The major objective of the work undertaken were to carry out
kinetic studies of the reaction between triphenylphosphine and dialkyl
acetylenedicarboxylates 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 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 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 equation. This provide 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.
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Kinetic Investigation of the Reactions Between s allio oleie
Triphenylphosphine, Dialkyl Acetylenedicarboxilates and
NH-Acid, such as 5,6-Dimethyl Benzimidazole by the UV
Spectrophotometry Technique (ISI)
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The work was undertaken to carry out kinetic studies of the reactions
between triphenylphosphine and dialkyl acetylenedicarboxylates in the
presence of NH-acid, such as 5,6-dimethyl benzimidazole. To determine the
kinetic parameters of the reactions, they were monitored by UV
spectrophotometery. The second order fits were automatically drawn by the
software associated with the UV instrument at an appropriate wavelength.
The values of the second order rate constant (k-2) were automatically
calculated, using standard equations within the program. At the temperature
range studied, the dependence of the second order rate constant (In k-2) on
reciprocal temperature was in agreement with the Arrhenius 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, the structure of the reactants (different alkyl groups within the
dialkyl acetylenedicarboxylates)and, also, the concentration of the reactants
on the rate of the reactions.
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Kinetic investigation of the reactions between s o ylgie
triphenylphosphine, dialkyl acetylenedicarboxylates and NH-
acid such as 7-azaindole by the UV spectrophotometry (ISI)
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Kinetic studies of the reactions between triphenylphosphine and
dialkyl acetylenedicarboxylates in the presence of NH-acid, such as 7-
azaindole are reported here. Kinetic parameters of the reactions have been
monitored by UV spectrophotometery. The second order fits have been
automatically drawn and the values of the second order rate constant (k)
calculated using standard equations within the program. At the temperature
range studied, dependence of second order rate constant (Ln k) on
reciprocal temperature is in agreement with Arrhenius equation. This
provides the relevant plots to calculate the activation energy of all reactions.
Studies on the effect of solvent, structure of reactants (different alkyl groups
within the dialkyl acetylenedicarboxylates) and also concentration of
reactants on the rate of reactions have been made. Proposed mechanism has
been confirmed according to the obtained results and steady state
approximation and first step (k2) of reaction recognized as the rate
determining step on the basis of experimental data.
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Kinetics and Mechanism of the Reactions Between s allio oleie
Triphenylphosphine, Dialkyl Acetylenedicarboxilates and a
NH-Acid, Pyrazole, by UV Spectrophotometry( ISI)
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Kinetic studies were made of the reactions between
triphenylphosphine and dialkyl acetylenedicarboxylates in the presence of a
NH-acid such as pyrazole. To determine the kinetic parameters of the
reactions, the reaction progress was monitored by UV spectrophotometry.
The second-order fits were automatically drawn and the values of the
second-order rate constant (k2) were automatically calculated using standard
equations. In the temperature range studied, the dependence of In k2 on the
reciprocal temperature was consistent with the Arrhenius equation.
Furthermore, useful information was obtained from studies of the effect of
solvent, structure of the reactants (different alkyl groups within the dialkyl
acetylenedicarboxylates), and also the concentration of reactants on the rate
of reaction. The mechanism was confirmed to involve a steady-state
condition with the first step of the reaction being the rate-determining step.

Generalized Anomeric Effect in CHy., Cl, S Energetic and s allio olgie
NBO Analyses (IST)

9 O F O g
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The conformational preference for gauche structures over anti ones
in the simple model molecules CH4-nCInS (where n = 1, 2) was examined
in detail by means of Natural Bond Orbital (NBO) analysis. We also
compared the origin of the anomeric effect in CH2CISH and CH2FSH. The
energetic preference at MP2/6-311+G(d,p) level was slightly greater in
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CH2CISH than in CHCI2SH. NBO analysis at the HF/6-
311+G(d,p)//MP2/6-311+G(d,p) level indicates that the conformational
preference for gauche conformers over anti ones is the result of a wide
variety of orbital interactions. However, the interaction between the 1p(S)
and o*(C—Cl) is the most important factor for stabilizing the gauche
conformers. In all compounds studied here, the effect of electrostatic and
steric contributions involved in the Lewis term on stability of gauche
conformers was less important than the charge delocalization.

Conformations of the O3—F 1:1 Complexes: An ab initio study : 4l ;lsis
(ISD)
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The conformational geometries of the FO3 complexes have been
investigated computationally in the doublet state. The geometry
optimization and frequency calculation have been performed at the
CCSD/aug-cc-pVDZ, CCSD/6-311+G(d) and QCISD/aug-cc-pVDZ levels
of theory. To improve the energies, single point calculations were carried
out based on the CCSD/aug-cc-pVDZ, QCISD/aug-cc-pVDZ, and
CCSD/6-311+G(d) geometries using the CCSD(T), QCISD(T) and
CASSCF methods. One non-planar and two planar conformational
geometries of FO3 complex were found in the doublet state. Energy
analysis shows the planar geometry with dihedral angle $O10203F = 0.0°
is the most stable one. In addition, vibrational frequencies obtained by
CCSD and QCISD methods confirm that the planar geometry can be the
complex reported under the experimental conditions. Quantum theory of
Atom In Molecule (QTAIM) has been also employed to characterize the
electronic properties of the conformational geometries of FO3 complex.
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Adsorption of methanol on the nanocrystalline H-zeolite and s allio ylghe
alkali metal exchanged M-zeolites: Energetic, NBO and
QTAIM analyses(ISI)
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Adsorption of methanol on the H-ZSM-5 and ion-exchanged M-
ZSM-5 (M = Li, Na, K) zeolites has been investigated using 3T cluster
model at the B3LYP/6-31++G(d,p) and MP2/6-31++G(d,p) levels of
theory. The bond length of OM—-M in studied complexes increases in going
from H+ to K+. The complexation causes red shift of both Oz—H and OM—
H stretch frequencies in monomers. The adsorption enthalpy of methanol
on the M-ZSM-5 (M = Li, Na, K) zeoiltes at MP2/6-31++G(d,p) level of
theory decreases when the cations (M+) are changed from Li+ to K+, in
agreement with the weaker acidity of K+ ion compared to the Li+ ion. The
quantum theory of atoms in molecules (QTAIM) has been employed to
characterize the structures and bonding of methanol-ZSM-5 complexes
using MP2/6-31++G(d,p) wave function. Also, the interaction between
methanol and the ZSM-5 zeolites has been examined using the natural
bond orbital (NBO) analysis at the MP2/6-31++G(d,p) level of theory.

Formation and stabilization of five-coordinate iron(II) s llio leie
verdoheme analogues by axial weakly coordinating anion
ligation. X-ray crystal structures of [(OEOPFe),0](X),
(X=AsFs, SbFe) , (ISI)
9 stbosl 0)25 eXgio b wile )3 ($59)9 whee 5o pob (lhae Slul ) (e ¢ odumgd
Brian O.Patrick
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The effect of weakly coordinating anions, AsF6- and SbF6-, as
axial ligands on the formation and coordination chemistry of verdoheme
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analogues have been examined. Two new five-coordinate and stable iron
(IT) verdoheme analogues, [OEOPFellX], where OEOP is the monoanion
of octaethyloxoporphyrin and X = AsF6 and SbF6, have been isolated.
The compounds have been characterized by different spectroscopic
methods as well as elemental analysis. 1H NMR spectroscopy and
magnetic moment measurements show that the [OEOPFellX] are
paramagnetic and iron is five-coordinate. Exposure of dichloromethane
solutions of [OEOPFelIX] (X= AsF6 (2), SbF6 (3)) to dioxygen result in
their  transformation into the p—oxo  bridged compounds,
[(OEOPF¢)20)](X)2 (X= AsF6 (4), SbF6 (5)). The structures of 4 and 5
have been determined by X-ray diffraction analysis, both are structurally
similar with a P21/c space group in the monoclinic crystal system.

Synthesis and Crystal Structure of u -oxo- s llio oleie
bis[(octaethyloxoporphinato)iron(IIl)] Tetrafluoroborate (IST)
9ed wBle 3 (59)95 e ol Loydees (o ol (sllas (SLld (BGe todu g
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J Chem Crystallogr sy pis ps
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Exposure of dichloromethane solution of [OEOPFe(BF4)], where
OEOP is the monoanion of octaethyloxoporphyrin, to dioxygen results in
its  transformation  into  the p—oxo  bridged compound,
[(OEOPFe)20)](BF4)2. The molecular structure of the title compound,
[(OEOPFe)20](BF4)2, was determined by single-crystal X-ray diffraction.
It contains a binuclear centrosymmetric [(OEOPFe)20]2+ cation (the
bridging O atom lies on an inversion centre) and two tetrafluoroborate
anions. The Fe atom is five-coordinate to four N atoms of the porphyrin
ring and to one bridging O atom. The compound is characterized by an
average Fe-N bond length of 2.064 A. The Fe-O bond distance is
1.7665(11) A and the Fe-O-Fe bond angle is 180.0° and the two porphyrin
rings are parallel. Crystal data: crystal system, monoclinic, a = 8.867(3), b
= 26.104(9), ¢ = 15.748(6) A, B = 105.40(3)°, space group, P21/c, V =
3514(2) A3, Z=2.
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Isolation and characterization of new heme analogues with s allio ylghe
weakly coordinating anions. Formation of monoimidazole
complex, OEPFe(Im)(SbFy), (IST)
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The effects of weakly coordinating anions, BF4, AsF6 and SbF6, as
axial ligands on the formation and coordination chemistry of heme
analogues have been examined. Three new five-coordinate and stable
iron(IIl) heme analogues, OEPFeX, where OEP is the dianion of
octaethylporphyrin and X = BF4, AsF6 and SbF6, have been isolated. The
compounds have been characterized by different spectroscopic methods as
well as elemental analysis. 1H NMR spectroscopy and magnetic moment
measurements show that the OEPFeX are paramagnetic and iron is five-
coordinate. In addition, monoimidazole ferric-porphyrin complex,
OEPFe(Im)(SbF6) has been prepared in solution, by starting with
OEPFe(SbF6). The electrochemical properties of OEPFeX (X = BF4,
AsF6, SbF6) have been studied by cyclic voltammetry and differential
pulse polarography.

Cyclometalated rhodium(IIl) complex with phen-dione ligand  : altis lsie
(IST)

Slody lople 1 ovum g
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The novel cyclometalated Rh(III) complex, 2Rhophpy-j2N;C20
b20phen-dioneb PF6, where phpy-j2N;C20 is pyridine-2-yl-2-phenyl and
phen-dione is 1,10-phenanthroline-5,6-dione has been prepared and
characterized by elemental analysis, IR, 1H NMR, and electronic
absorption spectroscopies, cyclic voltammetry, and X-ray crystallography.
The crystal structure of 2RhOphpy-j2N;C20 b2- dphen-dionebP PF6
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CH3CN shows that the coordination geometry around the Rh(III) is a
distorted octahedron, with bite angles of 76.13 —81.09 for all three
bidentate ligands.

An Investigation of Z-in Distortion in Mononuclear Cu(II) s llio olgie
Complex with Terpyridine Ligands,[Cu(terpy),](PFs), (IST)
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The first crystal structure of [Cu(terpy)u(PF6h. where
terpy=2.2".6~2"-terpyridine ~ is  reported. Green  crystals of
[Cu(terpy)u(PF6h were grow" by ether diffusion into an acetonitrile
solution of the complex. Crystal structure of this complex is tetragonal
(space group: P 421e) with a = 8.8916(3), ¢ = 20.0214(13) A. and z = 2.
The structure was refined by using 1828 independent reflections with 1 >
2(1(1) to a R factor of 0.0809. The terpy ligands are tridentate and linked
to the Cu(ll) via three N atoms. The GuN6 entities have compressed
octahedral geometry with the shortest Cu-N bonds that form the axial
positions. This complex represents z-in distortion at 293K and has a D2cl
point group. The effective magnetic moment ( Peff) of [Cu(terpy)u (PF6 h
was measured to be 1.95BM by Evans method. Cyclic voltammetry
experiment of the complex shows that the Cu(IUl) couple is quasi-
reversible.
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Crystal structure, magnetic and electrochemical properties of  : atis ylgie
five-coordinate copper (II) complexes with 1,10-
phenanthroline-5,6-dione (IS])

9 U’o‘? L@)w c.)l) Lf’dl'o L@)J.C cd)w DL& cd‘W) L@)J.C ‘(_?’19‘)'“) oduo> DA—MMJ’—’

odljalis pues
Inorganica Chimica Acta t s ol
A 20 Lo
i Poly &b

ouuS>

Three new five-coordinate Cull complexes, [Cu(tpy)(phen-
dione)](PF6)2, [Cu(phen)(phen-dione)CI]PF6 and [Cu(bpy)(phendione)
CIPF6 (tpy = 2,2°,6’,2”’-terpyridine, phen = 1,10-phenanthroline and
phen-dione = 1,10-phenanthroline-5,6-dione) have been prepared and
characterized by elemental analysis, IR and UV—Vis spectroscopies and
cyclic voltammetry. The complex of [Cu(tpy)(phen-dione)](PF6)2
crystallized with one molecule of acetonitrile. The ORTEP drawing of
[Cu(tpy)(phendione)](PF6)2 .CH3CN shows that the coordination
geometry around Cull is a distorted trigonal- bipyramid. Due to the steric
hindrance of PF6_in the unit cell, the tpy ligands in each complex cation
cannot interact in a p—p fashion. The effective magnetic moment (leff) of
the complexes was measured by the Evans method. The cyclic
voltammograms at Pt disk electrode for these complexes display only one
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Silica supported perchloric acid (HC1O4-Si0;): A highly s o ylgie
efficient and reusable catalyst for the protection of hydroxyl
groups using HMDS under mild and ambient conditions (ISI)
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Various alcohols, phenols, naphthols, and oximes were effectively
converted into their corresponding trimethylsilyl ethers  with
hexamethyldisilazane in the presence of solid silica supported perchloric
acid under very mild conditions at room temperature with short reaction
time in good to excellent yields. The notable advantages of this protocol are:
work up procedure is easy and the catalyst can be recovered by simple
filtration and reused.

Aluminium hydrogensulfate as an efficient and hetrogeneous  : 4l lgis
catalyst for preparation of aryl 14H-dibenzo[a,j]Xanthene
derivatives under thermal and solvent-free conditions (ISI)
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A new, one-pot, simple thermally efficient and solvent-free method
for the preparation of aryl 14H-dibenzo[a,j]xanthene derivatives by
condensation of B-naphthol and substituted benzaldehydes using aluminium
hydrogensulfate AI(HSO4)3 as an inexpensive heterogeneous and reusable
catalyst is described. This method has the advantages of high yields, a
cleaner reaction, simple methodology, short reaction times, ambient
pressure, easy workup and greener conditions.
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One-pot preparation of £ -amido ketones and esters in four- s allio (ylgne
component condensation reaction using ferric hydrogensulfate
as effective and reusable catalyst (ISI)
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A new one-pot and efficient four-component condensation of
benzaldehyde derivatives, enolizable ketones, acetyl chloride and
acetonitrile or benzonitrile in the presence of ferric hydrogensulfate as an
inexpensive and effective catalyst for the synthesis of f-amido ketones and
esters is described. The present methodology offers several advantages, such
as good yields, short reaction times and a recyclable catalyst with a very
easy work up.

Headspace liquid phase microextraction for quantitation of s allio olgie
hexanal in potato crisps by gas chromatography (IS])
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A simple and rapid method using headspace liquid-phase
microextraction (HS-LPME) was developed for the determination of
hexanal at low levels in potato crisps samples. Parameters such as
extraction solvent, agitation of the sample, salt addition, organic drop
volume, exposure time, and extraction time were controlled and optimised.
The developed protocol was found to yield a linear calibration curve in the
concentration range from 0.001 to 2 mg.L-1 and the limit of detection 0.1
png.L-1 with a good enrichment factor of >107 for the analyte. The
repeatability of the method was satisfactory (4%). The results
demonstrated that HS-LPME is a rapid, accurate and effective preparation
method and could be successfully performed for the determination of
hexanal in potato crisps samples.
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Application of Single Drop Microextraction for Determination —: altie lsis
of Dialkyl Phthalates in Water Samples (IST)
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At the present study, a direct immersed single drop microextraction
(DI-SDME), for the extraction and pre-concentration of two phthalate
esters of water sample into a microdrop was applied. The extraction
occurred by suspending a microliter drop of the solvent from the tip of a
microsyringe needle, immersed in an aqueous spiked solution for a preset
time. The microdrop was then retracted into the microsyringe and injected
directly into a gas chromatography (GC) injection port. The method used
3.0 ul of ethyl benzene as extraction solvent, 40 min extraction time with
stirring at 350 rpm, at 45 oC and 1.5 g L-1 salt addition. The enrichment
factor and linearity was studied by preconcentration of 10 ml of HPLC-
grade, spiked with a standard solution of phthalate esters at two
concentrations (i.e. 30 and 150 pg L—1). Relative standard deviation (RDS)
was determined < 4.2 %. The correlation coefficient was satisfactory (12 >
0.99) for the two studied analytes. Detection limits were obtained 0.6 and
1.4 ng L—1 for diethyl and dimethyl phthalate, respectively. The proposed
method was successfully applied to the extraction and determination of the
analytes in two different water samples.
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Dynemic 'HNMR study of the Barrier to Rotation about the s allio (ylgne
C-N Bond in Primary Carbamates and Its Solvent Dependence
(IST)

Erich Kleinpeter

Journal of Organic Chemistry PRI
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Dynamic '"H NMR (500 MHz) investigation of primary carbamates
in CDCl; and CD;COCDs; at the temperature range of 183-298 K is
reported. The observed free energy barriers (almost 12.5 and 14 kcalmol™
respectively) are attributed to conformational isomerisation about the N-C
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bond. These barriers show solvent dependence in contrast to the case of
tertiary N-substitution carbamates and are approximately 2-3 kcalmol™
lower contrasting to both secondary and tertiary carbamates.
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Silica supported perchloric acid (HCLO4-S10,) : an efficient sl oylgie
reagent for the preparation of primary carbamates under
solvent-free conditions (ISI)
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The synthesis of primary carbamates from structurally diverse
compounds containing a hydroxyl group has been performed in high yields
and purity, and without any epimerization under solvent-free conditions
using HCIO4-SiO2 as a mild, convenient, and effective reagent. The
procedure is operationally simple, efficient, and environmentally benign.
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Dynamic 1H NMR spectroscopic study of the restricted S-N s allio ylgae
rotation in aryl-N-(arylsulfonyl)-N-
(triphenylphosphoranylidene)imidocarbamates (ISI)

Erich Kleinpeter g o3l 50 Lo yiuesodl;
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Dynamic 1H-NMR (500 MHz) investigation of aryl-N-
(arylsulfonyl)-N-(triphenylphosphoranylidene)imidocarbamates in CDCI3,
CD3COCD3, and CD30OD at the temperature range of 183-298 K is
reported. The observed free energy barriers (almost 12 kcal mol-1) are
attributed to conformational isomerization about the N-S bond and these
barriers show very little solvent dependence.

Solvent-free preparation of primary carbamates using silica s allio ylghe
sulfuric acid as an efficient reagent(ISI)
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A simple and efficient method for the conversion of structurally
diverse compounds containing a hydroxyl group to primary carbamates is
described by grindstone chemistry. The transformation was done at room
temperature with high yield and purity, and without any epimerization in the
absence of solvent. Silica sulfuric acid was used as a solid acid and as a
mild, convenient and effective reagent for this transformation.

- o 0O
OSO3H (Silica Sulfuric Acid) )k

R(Ar)OH + NaOCN R(Ar)—O NH,
Solvent-Free, 45 min-1 hr
RT or 55-65 °C 60-85 %
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Synthesis of oxime phosphoranes from reaction between sl oylgie
triphenylphosphine and acetylenic esters in the presence of
oxime derivatives (ISI)
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A new one-pot, simple and effective procedure is presented for the
preparation of O-containing phosphorus ylides by the Michael addition
reaction of N-methylpyrrole-2-carbaldehydoxime, pyridin-2-
carbaldehydoxime or acetophenonoxime with acetylenic esters.

Water-acetone media enforced chemoselective synthesis of 2-  : allis lgie
substituted pyrrole stable phosphorus ylides from reaction
between pyrrole and acetylenic esters in the presence of
triphenylphosphine (IS])
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Pyrrole  undergoes a  smooth reaction with  dialkyl
acetylenedicarboxylates in the presence of triphenylphosphine in a mixture
of water-acetone (50:50) as a solvent pathway to produce phosphorus ylides
of 2-substituted pyrrole in good yield.
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Zinc oxide as an economical and efficient catalyst for the one- : atis ylsie
pot preparation of £ -acetamido ketones via a four-component

condensation reaction (ISI)
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A new, efficient, one-pot, four-component condensation of
benzaldehyde derivatives, acetophenone derivatives, acetyl chloride and
acetonitrile in the presence of zinc oxide as catalyst is described for the
synthesis of B-acetamido ketones.

The role of alkyl chain length in the inhibitory effect n-alkyl s allio olgie
xanthates on mushroom tyrosinase activities (ISI)

Sy Sygaie cyus g 0dlj libule (ghpe (syamo ST e 1 odmuun g
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Sodium salts of four n-alkyl xanthate compounds, C2ZH5OCS2Na
(I), C3H70CS2Na (1), C4H9OCS2Na (III), and C6H130CS2Na (IV) were
synthesized and examined for inhibition of both cresolase and catecholase
activities of mushroom tyrosinase (MT) in 10 mM sodium phosphate buffer,
pH 6.8, at 293 K using UV spectrophotemetry. 4-[(4-methylbenzo)azo]-1,2-
benzendiol (Me- BACat) and 4-[(4-methylphenyl)azo]-phenol (MePAPh)
were used as synthetic substrates for the enzyme for catecholase and
cresolase reactions, respectively. Lineweaver-Burk plots showed different
patterns of mixed, competitive or uncompetitive inhibition for the four
xanthates. For the cresolase activity, I and II showed uncompetitive
inhibition but III and IV showed competitive inhibition pattern. For the
catecholase activity, I and II showed mixed inhibition but III and IV showed
competitive inhibition. The synthesized compounds can be classified as
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potent inhibitors of MT due to their Ki values of 13.8, 11, 8 and 5 uM for
the cresolase activity, and 1.4, 5, 13 and 25 uM for the catecholase activity
for I, II, III and IV, respectively. For the catecholase activity both substrate
and inhibitor can be bound to the enzyme with negative cooperativity
between the binding sites (o > 1) and this negative cooperativity increases
with increasing length of the aliphatic tail of these compounds. The length
of the hydrophobic tail of the xanthates has a stronger effect on the Ki
values for catecholase inhibition than for cresolase inhibition. Increasing the
length of the hydrophobic tail leads to a decrease of the Ki values for
cresolase inhibition and an increase of the Ki values for catecholase
inhibition.

The inhibitory effect of some new synthesized xanthates on s allio olgie
mushroom tyrosinase activities (IST)
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Three iso-alkyldithiocarbonates (xanthates), as sodium salts,
C3H70CS2Na (I), C4H9OCS2Na (II) and CSH110CS2Na (III), were
synthesized, by the reaction between CS2 with the corresponding iso-
alcohol in the presence of NaOH, and examined for inhibition of both
cresolase and catecholase activities of mushroom tyrosinase (MT) from a
commercial source of Agricus bisporus. 4-[(4-methylbenzo)azo]-1,2-
benzendiol (MeBACat) and 4-[(4-methylphenyl)azo]-phenol (MePAPh)
were used as synthetic substrates for the enzyme for the catecholase and
cresolase reactions, respectively. Lineweaver-Burk plots showed different
patterns of mixed and competitive inhibition for the three xanthates and also
for cresolase and catecholase activities of MT. For cresolase activity, I and
IT showed a mixed inhibition pattern but III showed a competitive inhibition
pattern. For catecholase activity, I showed mixed inhibition but II and III
showed competitive inhibition. These new synthesized compounds are
potent inhibitors ofMTwith Ki values of 9.8, 7.2 and 6.1 mMfor cresolase
inhibitory activity, and also 12.9, 21.8 and 42.2 mM for catecholase
inhibitory activity for I, II and III, respectively. They showed a greater
inhibitory potency towards the cresolase activity of MT. Both substrate and
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inhibitor can be bound to the enzyme with negative cooperativity between
the binding sites (a . 1) and this negative cooperativity increases with
increasing length of the aliphatic tail in these compounds in both cresolase
and catecholase activities. The cresolase inhibition is related to the chelating
of the copper ions at the active site by a negative head group (S2) of the
anion xanthate, which leads to similar values of Ki for all three xanthates.
Different Ki values for catecholase inhibition are related to different
interactions of the aliphatic chains of I, II and III with hydrophobic pockets
in the active site of the enzyme.

Spectroscopic and cytotoxic studies of the novel desighned s allio olgie
palladium(IT) complexes: £ -Lactoglobulin and K562 as the

targets (ISI)
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Since Palladium complexes have been reported to show fewer side
effects relative to other heavy metal anticancer compounds, in this study a
new class of four structurally related anticancer Pd (II) complexes including
2,2"-bipyridin n-butyl dithiocarbamato Pd(II) nitrate (Com-1), 2,2'-
bipyridin n-hexyl dithiocarbamato Pd(II) nitrate (Com-2), 2,2'-bipyridin
octylglycinato Pd(II) nitrate (Com-3) and 2,2'-bipyridinglycinato Pd(II)
nitrate (Com-4) was designed. The effect of four synthesized ligands on the
protein structure and cell proliferation were investigated. Whey carrier
proteins -lactoglobulin-A  and-B (BLG-A and-B) and chronic
myelogenous leukemia cell line K562 were the targets. Fluorescence and
CD instruments were used to assess effect of the ligands on the protein
structure. Growth inhibitory effect of the Pd(I) complexes towards the
cancer cells was measured using 3-(4, 5-dimythylthiazol-2-yl)-2,5- diphenyl
tetrazolium bromide (MTT) assay. Results of fluorescence studies revealed
that the complexes had no dithiocarbamate moiety (Com 3 and 4) could
quench the intrinsic fluorescence emission of the proteins at lower
concentrations than those had such moiety (Com 1 and 2). The far UV-CD
studies revealed that the regular secondary structure of BLG-A and -B did
not show any noticeable alteration upon interaction with different of Pd(II)-
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complexes. The results of cell proliferation assay also displayed that Com-1
and Com-2 had more growth inhibitory activity against K562, than Com-3
and Com-4. Our results suggested that addition of dithiocarbamate moiety to
structure of Pd(I) complexes probably has important role to improve the
antiproliferative properties of the anticancer ligands and fewer effects on the
carrier protein structure.

Binding Properties of a New Anti-tumor Component (2,2'- s allio olgie
bipyridin octylglycinato Pd(II) nitrate) with Bovin B-
lactoglobulin-A and B (ISI)
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An new water soluble palladium (II) complex of formula
[Pd(bpy)(Oct-Gly)]NO3 (where bpy is 2,2-bipyridin and Oct-Gly is
octylglycine) have been synthesized. The Pd(II) complex has been
characterized by elemental analysis and conductivity measurement as well
as spectroscopic methods such as infrared, |H NMR, and ultraviolet-visible.
The intraction between the new Pd(II)-complex (2,2'-
bipyridinoctylglycinato Pd(Il) nitrate), an anti-tumor component, with (-
lactoglobulin-A and B (BLG-A and B) was studied by fluorescence
spectroscopy and far and near-UV circular dichroism (CD)
spectrophotometric techniques. A strong fluorescence quenching interaction
of Pd(Il) complex with BLG-A and B was observed. The quenching
constant was determined using the modified Stern-Volmer equation. The
calculated binding constants of Pd(I[) complex with BLG-A and B were
0.51 and 0.28 (x106M-1) and the corresponding average number of binding
sites were 2.8 and 1.5, respectively. Far-UV CD studies showed that the
Pd(II) complex can significantly change the secondary structure of BLG-A
and B via an increase in the content of a-helix structure, which stabilizes the
secondary structure of proteins. Near-UV CD data clearly indicate the
alteration in the tertiary structure of BLG-A and B due to the interaction
with Pd(II) complex. Pd(Il) complex con change and stabilize both the
secondary and tertiary structures of BLG-A more than BLG-B. These
conformational changes may be considered to be a deleterious effect of the
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designed ligand on the protein structures. The difference in the interaction
properties observed for BLG-A and B with Pd(I) complex is due to the
difference in the amino acid sequences between these two variants.

Preparation and Operating Conditions for Cobalt Cerium s Ao ylgie
Oxide Catalysts Used in the Conversian of Synthesis Gas into
Light Olefine (ISI)

u.uwa L;c)'t.ul 9 u,bb & cd}lf cé‘))m )‘5] ‘_A; T ol 9

J.Iran.Chem.Soc sy i o
\c (Y‘) : e)Lo—d
v Poly &b

PR

Cobalt cerium oxides, prepared using a co-precipitation procedure,
were studied as catalysts for the conversion of synthesis gas to light olefins
(C2-C4). Specifically, we studied the effect of a range of preparation
variables, including the molar ratio of the [Co]/[Ce] of the precipitation
solution, ageing time and calcination temperature. In addition, the effects of
supports and promoters on the catalysts’ activity and selectivity and a range
of reaction temperatures using synthesis gas with different H2/CO molar
feed ratios were investigated. The catalyst containing a molar ratio of 80%
Co and 20% Ce, aged for 2 h, supported with 15 wt% Si102 without any
promoter, at an operating temperature of 450 °C and an H2/CO feed ratio of
2/1 (GHSV = 4500 h-1), performed optimally for the conversion of
synthesis gas to light olefins. The characterization of both the precursors and
the calcined catalysts by powder X-ray diffraction, scanning electron
microscopy, Brunauer-Emmett-Teller specific surface area measurements
and thermal analysis methods, including TGA and DSC, show that all the
preparation variables influenced the catalyst precursor structure.
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Speciation of Manganese Using a Pneumatic Flow Injection s allio ylghe
Analysis-Tandem Spectrometer System (IST)
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A pneumatic flow injection-tandem spectrometer system, without a
delivery pump, was used for the speciation of manganese (Mn). In this
system the suction force of the pneumatic nebulizer of a flame atomic
absorption spectrometer (FAAS) was used for solution delivery through the
manifold. Mn(VII) and total Mn (Mn(VII) and Mn(Il)) concentrations were
determined using a UV-Vis spectrometer and FAAS, respectively. The
Mn(Il) concentration was determined by the difference between the two.
The calibration curves were linear up to 15.00 mg L—1 for Mn(VII) and
total Mn, with a detection limit of 0.08 mg L—1 and 0.05 mg L—1 for
Mn(VII) and Mn, respectively. The mid-range precision and accuracy were
< 1.89% and + 2.50% for the 2 species, respectively, at a sampling rate of
80 samplings h—1. This system was used for the determination of Mn(VII)
and Mn(Il) in spiked and natural water, as well as industrial water.

Indirect Flow Injection Determination of Hydrazine Using s allio olgie
pbO,-packed Column (IST)
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A new, simple, and fast flow injection method for indirect automated
determination of hydrazine has been developed. In the proposed method,
PbO2 was used as the solid phase, microcolumn packing. PbO2 was reduced
to Pb(Il) by hydrazine under flow conditions. The produced Pb(Il) was
determined applying flame atomic absorption spectrometry. Absorbance of
Pb(II) was proportional to the concentration of hydrazine in the samples.
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Calibration plot was linear within the analyte concentration range up to 0.96
mmol L-1; detection limit for hydrazine was 2.81 pmol L-1 (approximately
0.09 ug mL.1) for 300 pL- -in-volume injection samples and sampling rate
of ca 80 samples h.1. Relative standard deviation was better than 1.18%.
Reliability of the method was confirmed applying parallel determination by
the standard method. The effects of potential interferences were studied. The
developed flow injection method was applied to the determination of
hydrazine in (boiled) water samples spiked with the analyte.

Application of Ag,X (X=S0s~, Cr,07~, C,04~ and CO5™) : s olgac
solid-phase reagents for indirect determination of cyanide in
the industrial effluent using FIA-FAAS system (IS])
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Four solid-phase reagents have been tested 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—, Cr2072-,
C2042- 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 silver cyanide complexes,
produced from reaction between Ag2X and cyanide, measured by flame
atomic absorption spectrometry. The method is simple, fast and selective
than other published FIA procedures. A relative standard deviation (R.S.D.)
better than 1.12% was obtained in a repeatability study. The method was
applied to the determination of cyanide in industrial electrolytic baths
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Application of manganese(IV) dioxide microcolumn for s o ylgie
determination and speciation of nitrite and nitrate using a flow
injection analysis-flame atomic absorption spectrometry
(IST) system
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A flow injection (FI) method with flame atomic absorption
spectrometry (FAAS) detection was developed for the determination and
speciation of nitrite and nitrate in foodstuffs and wastewaters. The method is
based on the oxidation of nitrite to nitrate using a manganese(IV) dioxide
oxidant microcolumn where the flow of the sample through the
microcolumn reduces the MnO2 solid phase reagent to Mn(Il), which is
measured by FAAS. The absorbance of Mn(Il) are proportional to the
concentration of nitrite in the samples. The injected sample volume was 400
uL with a sampling rate of analyses was 90 h—1 with a relative standard
deviation better than 1.0% in a repeatability study. Nitrate is reduced to
nitrite in proposed FI-FAAS system using a copperized cadmium
microcolumn and analyzed as nitrite. The calibration curves were linear up
to 20 mg L—1 and 30 mg L—1 with a detection limit of 0.07 mg L—1 and
0.14 mg L—1 for nitrite and nitrate, respectively. The results exhibit no
interference from the presence of large amounts of ions. The method was
successfully applied to the speciation of nitrite and nitrate in spiked natural
water, wastewater and foodstuff samples. The precision and accuracy of the
proposed method were comparable to those of the reference
spectrophotometric method.
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Application of Pneumatic Flow injection-Tandem sl oylgie
Spectrometer System for Chromium Speciation (ISI)
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In this approach, a pneumatic flow injection-tandem spectrometer
system, without a delivery pump, has been developed to study chromium
speciation. In this system, suction force of pneumatic nebulizer of a flame
atomic absorption spectrometer has been used for solution delivery through
the manifold. Cr(VI) and total Cr concentrations were determined using
UV-Vis and FAAS spectrometers, respectively. The Cr(III) was determined
by difference. The calibration curves were linear up to 10 pg mL—1 and 20
pugmL—1 for Cr(VI) and total Cr with detection limit of 0.12 ugmL—1 and
0.07 pgmL—1 for Cr(VI) and Cr(IIl), respectively. The midrange precision
and accuracy are less than 1.98% and + 2.50% for two species, respectively,
at a sampling rate of 100 h—I1. This system was applied for the
determination of the chromium species in spiked and natural waters as well
as industrial waters.
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Surface resonance transition of roughened Cu(110) s allio oleie
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The temperature dependence of the Reflection Anisotropy
Spectroscopy (RAS) of a Cu(l 1 0) surface has been studied over the
temperature range 700—1000 K. Because of the roughening transition at 900
K, the bimodal feature at 4.2 eV for a clean surface shifted to 4.3 eV on
annealing. A significant decrease in intensity of the same energy level was
also observed with increasing annealing temperature. In the annealing
temperature range 700—-1000 K, anharmonic behavior is expected to be the
predominant process of atomic disordering at the surface. Changes in the
RAS of Cu(1l 1 0) as a result of thermal processing can be understood in
terms of the associated changes in surface states. The RAS signal for a
surface resonance transition at 4.2 eV is associated with monoatomic [001]
steps.

Highly dispersive thermo-optical properties of gold sl ylgae
nanoparticles (ISI)
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The experimental study of the effect of temperature on the complex
optical response of matrix-embedded noble metal nanoparticles has been
carried out. A thin silica film containing gold nanoparticles with 7% volume
fraction has been elaborated. Its thermo-optical refraction and absorption
coefficients have then been extracted from temperature-dependent
spectroscopic ellipsometry measurements in the visible range. The results,
in agreement with our theoretical approach, exhibit strong dispersion, with
amplitude and sign changes due to the local electromagnetic field
enhancement associated with the surface plasmon resonance in gold.
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The Chaperone Action of A-Crystallin s Al ylgne
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a-Crystallin is the principal lens protein, which acts as a molecular
chaperone by stabilizing proteins under stress conditions, Macromolecular
crowding is ubiquitous and the normal condition in all types of cells. While
much ill vitro work has been published on the interactions of a-crystallin
with target proteins in dilute solutions, here, its interaction with a range of
destabilized proteins in the presence of dextran (68 kDa) has been examined
using visible absorption spectroscopy, tryptophan fluorescence
spectroscopy, ANS binding, TEM, HPLC and NMR spectroscopy studies.
In the presence of dextran, the rate and extent of aggregation of reduced
ovotransferrin, insulin, a-lactalbumin and g .crystallin was accelerated.

Under these conditions, a-crystallin was less effective in preventing
aggregation and precipitation of target proteins. A kinetic competition may
exist between aggregation of target proteins and the chaperone action of (1"
crystallin, supporting the hypothesis that a-crystallin interacts more
effectively with slowly aggregating rather than rapidly aggregating target
proteins. Amyloid tibril formation by n" lactalbumin, as" and B-casein was
verified by a sigmoidal increase in Thioflavin T tluorescence over time. a-
Crystallin prevented amyloid formation in a,." and B-casein. In the presence
of dextran. the rate of amyloid formation by ulactalbumin, as" and B-casein
was enhanced. Under these conditions. a-crystallin was less effective in
preventing amyloid formation of B-casein and this was supported by TEM,
CD, NMR spectroscopy and HPLC studies.
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The effect of Molecular Chaperones on Amyloid Formation s Al oylghe
in Crowded Systems
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Amyloid fibrils arise from the slow aggregation of intennediately
folded protein states. In this study we have compared the kinetics of the
protein libril formation and its prevention (destabilized a-lactalbumin. as-
and k-casein) by flcrystallin in the presence or absence of dextran (68 kDal.
These target proteins are very different in their size. structure. organs and
properties. Bovine u-lactalbumin, us- and k-casein form amyloid fibrils at
low pll or in a reducing environment. An increase in the thiollavin T
fluorescence intensity upon the addition of dextran as a macromolecular
crowding agent reveals that the rate and extent of amyloid formation were
significantly increased. However. the effect of a-crystallin in preventing
fibril formation was siguificant, although reduced in comparison with the
absence of crowding.

Proteomic Characterization of Proteins Exported by the s aAllie olgne
Phytopathogenic Bacterium Erwinia Chrysanthemi
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E.chrysanthemi is responsible for the soft-rot disease in a wide range
of plants of agricultural importance. Pathogenicity of this bacterium depends
on production and secretion of degrading enzymes such as pectinases,
cellulases and proteases. We chose a proteomic approach to study the
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extracellular proteins of E. chrysanthemi. Extracellular proteins were
isolated from E. chrysanthemi culture supernatants in the presence or
absence of inducers from plant origin. By analysis of mutant, Western
blotting and mass spectrometry (MALDI-TOF) 55 spots representing 25
unique proteins were identified. While proteases and a cellulase are
constitutively produced, about fifteen pectinases are induced. Moreover, we
identified another secreted protein, AvrL, homologous to an avirulence
protein of Xanthomonase campestris and demonstrated that its export
necessitates the Out system involved in pectinase secretion. A
complementary analysis of the E. chrysanthemi periplasm was performed.
In this compartment, we found mostly proteins involved in active transport
or substrates either identified, or predicted by sequence homologies, or
totally unknown. The inducible proteins are mainly involved in pectin
catabolism or in iron assimilation, two essential factors of E. chrysanthemi
virulence.
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Kinetics study and mechanism investigation of the reactions  : aliw ylee
between triphenylphosphine, dialkyl acetylenedicarboxilates

and NH-acids such as imidazole, 2-methylimidazol or 4-

methylimidazole
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kinetic studies were made of the reactions between
triphenylphosphine, dialkyl acetylenedicarboxylates in the presence of NH-
acids, such as imidazole and some its derivatives [1-4]. To determine the
kinetic parameters of the reactions (following Figure), 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 (k)
were calculated using standard equations within the program [5]. Within the
temperature range studied, the dependence of the second order rate
constants (Ln k) on reciprocal temperatures were in agreement with the
Arrhenius equation, enabling calculation of the activation energies of all
reactions. Furthermore, useful information were obtained from studies of the
effect of solvents, structure of reactants (different alkyl groups within the
dialkyl acetylenedicarboxylates and variable NH-acids) and also
concentration of reactants on the rate of reactions. The proposed mechanism
was confirmed according to the obtained results and steady state
approximation. First and third steps (k, & ks) of the reactions were
recognized as the rate-determining and fast steps respectively on the basis of
experimental data.
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A facile synthesis of diastereoisomeric sulfur containing s Al ylgne
stable 1,4-diionic organophosphorus compounds through the
reaction of 1,3- diethyl-2-thiobarbituric acid and activated
acetylenic esters in the presence of triphenylphosphine
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The addition of triphenylphosphine to dialkyl
acetylenedicarboxylates in the presence of 1,3-diethyl-2-thiobarbituric acid
led to highly functionalized 1,4-diionic organophosphorus compounds.
These betaines possess two vicinal stereogenic centers and exist as a
mixture of two diastereoisomers. In recent years there has been increasing
interest in the synthesis of organophosphorus compounds, i.e. those bearing
a carbon atom bound directly to a phosphorus atom 1-7. This interest has
resulted from the recognition of the value of such compounds in a wide
range of industrial, biological and chemical synthetic aspects10,11. As a
result, a large number of methods have appeared novel synthesis of
organophosphorus compounds. A number of reactions have been observed
which involve 1,4-diionic phosphorus compounds as elusive transient
species4,8. In all of the reactions in which this diionic system is postulated,
the betaine cannot be isolated but appears to occur as an intermediate on the
pathway to an observed product. We have before described the synthesis of
stable 1,4-diionic phosphorus compounds 1 from the reaction of
triphenylphosphine and ethyl propiolate in the presence of CH-acids. With
the purpose of preparation of betaines having two vicinal stereogenic center,
such as 2, we performed the reaction of triphenylphosphine 3, dialkyl
acetylenedicarboxylates 4, with 1,3-diethyl-2-thiobarbituri cacid 5 that led
to 1,4-diionic 7 in excellent yields (See scheme 1). The thiobarbituri cacid
moiety and its derivatives have the important pharmaceutical property and
they have been used for medicinal chemistry purposes9. This three
component reaction produces the hitherto unknown butanedioates 7a-c in
90-97% vyield. All the compounds are stable crystalline solids whose
structure is fully supported by elemental analyses and IR, 1H, 13C and 31P
NMR spectroscopy and mass spectroscopy data.
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Stable crystalline phosphorus ylides (3) were obtained in excellent
yields from the 1:1:1 addition reaction between triphenylphosphine and
dimethyl acethylenedicarboxylate, (1) in the presence of C-H acids and N-H
(2) acids such as meldrum’s acid, cyclopentane-1,3-dione, succinimide, 4,4-
dimethyl-2,5-dioxoimidazolidin, 2-indolinone, acetanilide, 4-
methylacetanilide, under microwave irradiation. Only a few minutes were
needed for obtaining high yields under microwave heating in comparison to
hour time with traditional methods.

Ethyl acetate
(Ph);P + H,CO,C—C=C—CO,CH; + Z—H
MW., 3 min
1 2
i
H,CO,C _ i
+ =CHCO,CH; + Z “Cu PPl
%
PhyP H,C0,C COLCH,

3
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a =12.3969(8)A, b=13.8021 (9)A,c =14.1594(9) A, a=61.093(3)°

B=68.734(3)°,y=71.950(4)° ,R=0.046 , WR,=0.094

Synthesis of a Novel Proton-Transfer 1,10- phenanthroline- s aAllie olgne
5,6-dion Pyridine-2,6-dicarboxylat
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1,10-Phenanthroline is a well-known N-heterocyclic chelating agent
with a rigid planar structure. The metal chelating properties of 1,10-
phenanthroline have been widely utilized in all aspects of coordination
chemistryl as well as in its recent applications to develop biomimetic
models of metalloenzymes and to prepare supramolecules self-assembling
systems or metal complexes with interesting anticancer properties. 1,10-
Phenanthroline-5,6-dione-2,6-dicarboxylic acid, phendionedcH2,has been
widely employed as an appropriate intermediate in the synthesis of
multidentate chelating agents with phenanthroline moieties. The
spectroscopic studies of the complexation of phendcH2with Zn2+ has been
reported[1-2]. The different aspects of proton transfer systems have been
studied by chemists in the recent years. An interesting report in this area was
investigation of the mechanism of proton transfer from intra-molecularly
hydrogen-bonded acids and differences between nitrogen- to-oxygen and
nitrogen-to-nitrogen proton transfer. Some examples of proton transfer
polymerization have been also reported. In addition, the role of some
effective factors such as pressure, environment and catalyst has been studied
in some previous papers. Molecular self-association involves the
spontaneous association of molecules into stable aggregates, joined by ion-
pairing, hydrogen bonding, -stacking and donor-acceptor interactions[3]. In
an ideal case, one or combination of some of these noncovalent interaction
processes may result in the formation of a specific and spontaneous self-
associated form of the desired aggregate[4]. In this work, the following
compound 2,6-pyridinedi-carboxylic acid, pydcH2,and phendionedcH2as
proton donors and 2,6-pyridinediamine(pyda) and 1,10-




phenanthroline(phen) and 1,10-phenanthroline-5,6-dione (phendione) are
selected as proton acceptors. The characterization of this compound was
performed using IR, IH-NMR and 13C-NMR spectroscopic technique. The
1H-NMR spectrum the adduct compound shows four peaks. One multiplet
peak around 8 ppm is assigned to the protons of pyridine moiety of pydc and
the rest are assigned to the proton of 1,10 phenanthroline-5,6-dion. In the
13C-NMR spectrum, 10 peaks in the areas of 126.1-178.4 ppm have been
observed as expected for aduct. Therefore, according to the result of 1Hand
13C-NMR, it was concluded that both pydc-2 and phenedione are present in
this product.

Synthesis, spectroscopic, and electrochemical studies of sl oylgne
[{(bpy)2Ni}2(u-dpcat)] (PF6)2 complex
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Polymetallic complexes consisting of catenated metal ions linked by
associated ligands are of interest as species that may show multifunctional
activity within a single molecular unit. The polypyridine complexes of
ruthenium and osmium have been of specific interest for their photophysical
and electrochemical properties. Complexes containing semiqunion and
catecholate also been shown to support intramolecular electron transfer
either between metal ions bridged by dihydroxybenzoquinone ligand or
between localized metal and quinone -electronic levels within the
semiquinone/ catecholate complex molecule. The incorporation of quinone
ligands in polymetallic systems would give additional electrochemical
activity at potentials near the redox potentials of the metals and may provide
complexes that show unusual photophysical properties[1-2]. LIlO-
Phenanthroline5,6- diol may serve as a bridging ligand in the construction of
multinuclear complexes. The structure and electronic properties of this
ligand incorporate features of both the diimine and quinine ligands. When
1,10-Phenanthroline5,6- dione coordinated through its oxygen atoms, the
entire complex may be used as a “bipyridine- equivalent” ligand in the
synthesis of a binuclear complex. In much the same way, nitrogen bond
complexes of the phen-dione ligand may be used as “benzoquinone
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equivalents” in reactions with nucleophilic metal complexes that may
transfer one or two electrons to the quinine region of the N',N-phen-dione
ligand. In these reations the binuclear products may contain either
semiquinone or catecholate bridges[3-4]. We report here the preparation and
characterization of a novel dinuclear complex, [{Ni(bpy)2}2(-
dpcat)](PF6)2,where bpy=2,2'-bypyridine and dpcat=1,10- phenanthroline
5,6-diol anion. Orang crystals of [{Ni(bpy)2}2(-dpcat)](PF6)2were grown
by ether diffusion into an acetonitrile solution of the complex. 1H-NMR
spectra of the complex were consistent with their formulation. In the IR
spectrum of [{Ni(bpy)2}2(-dpcat)](PF6)2the band associated with the C-
Ostretch (=1143 cm-1)are most relevant. The strong absorption band at 839
cm-1 is assigned to (P-F) and demonstrates the existence of PF6-as a
counter ion. Electronic spectrum of the complex was taken in acetonitrile.
The intense absorption band at 509 nm is assigned to metal-to-ligand charge
transfer (MLCT) (d*)by analogy to other Ni(Il) polypyridyl complexes. The
absorption bands seen in the UV region are assigned to ligand-centered
(*)transitions

The synthsis and characterization of novel bridging ligand P allie plgie
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Great attention is currently paid to the synthesis of polynuclear
transition- metal complexes andthe study of their photochemical —
potophysical and electrochemical properties[1]. In polynuclear complexes
the metal-based components are linked together by bridging ligands. The
role played by the bridging ligands is extremely important for the following
reasons: (i) with their coordinating sites they contribute to determine the
spectroscopic and redox properties of the active metal-based units ;(ii) their
spacers and the connections between spacers and coordinating sites
determine the structure of the supramolecular system; (iii) their chemical
nature controls the electronic communication between the metal-based units.
therefore the choice of suitable bridging ligands is crucial to obtain
polynuclear complexes capable to show luminescence, to exhibit interesting
electrochemical properties, to give rise to photoinduced energy and electron




transfer processes. A wide range of bridging ligands have been used in
recent years.many of them contain 4,4’- bipyridine type bridging ligands
that have been used extensively for the synthesis of various metal-organic
networks[2-4] and 2,2"- bipyridine (bpy), 1,10-phenanthroline (phen), or
2,27:6"2" -terpyridine(tpy)as chelating units capable to coordinate to Ru(II)
[5]. In this report , it was used a Schiff base condensation of 1,10-
phenanthroline  -5,6-dion (phendione) and 1,4-diaminobenzene for
preparation of derivatives the following bridging ligand. This ligand was
characterized by spectroscopic and electrochemical techniques such as
NMR, FT- IR, UV-VIS and Cyclic Voltametry

Synthesis and characterization of polypyridyl Cu(II) s Allie olgie
complex
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The five-coordinated copper(Il) complexes comprised of both
molecules of 1,10-phenanthroline-5,6-dion or the related ligands and one
monodentate co-ligands have been attracting great interest for their diverse
stereo- and physicochemical properties [1]. It is well known that these
copper(Il) complexes take either trigonal-bipyramidal or square-pyramidal
geometry, depending on the ligands, co-ligands, and counterions. In
addition, various structure-sensitive spectral and redox behaviors are
recognized for such copper complexes [2]. Therefore, the evaluations for
correlations of stereochemistry with spectroscopy and electrochemistry are
of fundamental importance for these copper(Il) complexes. The complex has
been characterized by elemental analysis and spectral techniques FT-IR,
UV-vis and 1H-NMR. The IR spectrum show band at approximately 1700
cm-1 in the complexe is assigned to C(C=0) of the coordinated phen-dione
ligand. The strong band at 842 cm-1 is assigned to C(P-F) and demonstrates
the existence of PF6-as a counter ion [3]. Electronic spectral data for the
Cull complexes in acetonitrile show The absorption bands seen in the UV
region are assigned to ligand-centered transitions (EFEG) [1]. The 325 nm
band can be assigned as a Cl-to-Cu CT (LMCT) transition [1]. The
electrochemical measurements were made on acetonitrile solutions of the
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complexes with 0.1 M TBAH as a supporting electrolyte and 2x10-3 M
complex. The cyclic voltammograms at Pt disk electrode for these
complexes display only one reversible Cu(Il)/Cu(I) redox couple. It is
known that the redox potential for Cu(Il)/Cu(I) process is shifted to more
negative as the electron-donating ability of the substituents on the phen
framework becomes higher. The phen-dione ligand is electrochemically
active due to the presence of the o-quinone moiety [4]. In these complexes,
a reversible reduction couple around -700 mV is assigned to the reduction
of phen-dione ligand by analogy to other phen-dione complexes. The quasi-
reversible reduction couple at -1560 mV for [Cu(bpy)(phen-dione)CI]PF6 is
assigned to the reduction of bpy ligand

Synthesis, spectroscopic, magnetic and electrochemical s aAllie olgne
studies of [Ni(phen)2 (phen-dione)](PF6)2 complex
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1,10-Phenanthroline and its derivatives such as 5,6-diamino-1,10-
phenanthroline, 1,10- phenanthroline-5,6-dione, 2,9-dimethyl-1,10-
phenanthroline-5,6-dione  and  1,10-phenanthroline-5,6-dioxime  play
important roles as molecular scaffolding for supramolecular
assemblies,building block for the synthesis of metallo-dendrimers, thin
films of luminescent complexes and ligand for synthesis of ring-opening
metathesis polymerization (ROMP) monomer [1]. The focusis on
complexes of 1,10-phenanthroline-5,6-dione because this ligand has the
ability to form stable complexes with a wide variety of metal ions and
carries an o-quinone moiety with pHdependent electroactivity. Metal
complexes of this ligand potentially allow for the variation and control of
redox properties over a wide range as well as the fine tuning of potentials
through pH changes [2]. Metal complexes of the type [M(LL)3|n+, where
LL is either 1,10-phenanthroline or a modified phen ligand, are particularly
attractive species for developing new diagnostic and therapeutic agents that
can recognize and cleave DNA. In this study we report synthesized and
characterized [Ni(phen)2(phen-dione)](PF6)2 complex by electrochemical
method and spectral techniques FT-IR, UV-vis and 1H-NMR. The IR




spectrum of the [Ni(phen)2(phen-dione)](PF6)2 shows a strong band at 1670
cml- that is assigned to E(C=0O) of the phen-dione ligand. The strong
absorption band at 839 cml- is assigned to E(P-F) and demonstrates the
existence of PF6-as a counter ion [2]. Electronic spectrum of the complex
was taken in acetonitrile solution. The intense absorption band at 480 nm is
assigned to metal-to-ligand charge transfer (MLCT) (dH I H*) by analogy to
other Ni(Il) polypyridyl complexes [3]. The absorption bands seen in the
UV region are assigned to ligand-centered (HI H*) transitions [3]. The 1H-
NMR of [Ni(phen)2(phendione)]( PF6)2 was recorded in DMSO-d6. The
1H-NMR spectrum with broad resonances between 7.25 and 64 ppm of this
complex indicates paramagnetic behavior at room temperature. Cyclic
voltammetry was performed on an acetonitrile solution of [Ni(phen)2(phen-
dione)](PF6)2 with 0.1 M TBAH as a supporting electrolyte. The Ni(III/IT)
couple was observed at -0.14 V versus SCE. The Ni(III/Il) couple is quasi-
reversible and generally possess invariant anodic to cathodic peak
separation of 75 mV at scan rates from 100 to 500 mV/s. In this complex a
reversible reduction couple at -0.93 V is assigned to the reduction of phen-
dione ligand by analogy to other phendione complexes.

Synthesis, spectroscopic, and electrochemical studies of s Al oylgne
[cis-Ru (phen)2(2,5-Clypcyd)] complex
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Phenylcyanamide anion (pcyd2-)ligands are pseudohalides and are
stabilized by two resonance forms. Two pairs of non- bonding -electrons are
delocalized on the cyanamide group. Phenylcyanamide coordination
chemistry has been the subject of a recent review [1]. The attachment of a
phenyl ring to the cyanamide group (NCN) adds an extra dimension not
present in azide or thiocyanate ligands. An extensive -conjugation between
the cyanamide group and the phenyl ring provides an energetically favorable
means by which a metal ion can couple into a conjugated organic system
[1]. The coordination chemistry of phenylcyanamide ligands still requires
much effort to complete. At this point in time, only the crystal structures of
Ni(Il), Cu(Il),and Co(Ill) phenylcyanamide complexes have been obtained
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[2-5]. In this work, it was synthesized [cis-Ru(phen)2(2,5-CI2pcyd)]
complex where, L= 1,10-phenanthroline and characterized by NMR, IR,
UV-Vis spectroscopic technique and cyclic voltammetry. The infra red data
of the free phenylcyanamide ligands show one sharp and intense absorption
band located around 2100 cm-1 which is assigned to (NCN). When a
phenylcyanamide ligand coordinationes to an electropositive taransition
metal ion the (NCN) is shifted to higher energies. Electronic spectral data of
the Ru(Il) cpmplex in acetonitrile and dimethylformamide are collected. The
absorption bands seen in the UV region are assigned to ligand

centeredz — 7" transitions. The two bands centered at approximately
355 and 250 nm are assigned to metal to ligand charge transfer (MLCT)

(dz — 7" )byanalogy to other Ru(Il) phenanthroline complexes.

Cl

Synthesis and characterization Ni(I) complex of dipicolinic = : aliw ;g
acid with polypyridyl ligand
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Pyridine-2,6-dicarboxylic acid (dipicolinic acid) is a useful tool for
constructing crystalline architectures due to its rigid and planar nature, and
its proton donating and accepting capabilities for hydrogen bonding via the
oxygen atoms of its carboxylate groups [1]. Apart from that the dipicolinate
ligand (dpc) having number of potential donor oxygen and nitrogen atoms, it
has been subjected to the study of the coordination chemistry by both
inorganic and bioinorganic chemists during the past few years.




Dipicolinates commonly ligate to transition metals by either carboxylate
bridges between metal centers, to form polymeric or dimeric complexes, or
tridentate (O, N, O)chelation to one metal ion. In the last decade, a number
of researches were focused on to determine their supramolecular
architectures through non-covalent interactions such as hydrogen bonds and
—stacking interactions [2]. Among these interactions, the hydrogen bonding
was probably the most interesting interactions due to its capability of
generating open networks with variable cavities or well-entangled structures
[3]. To clarify further the coordination modes of chelates of dipicolinic acid
with transition metal ions. In this work, we have been synthesized
[Ni(dipic)(L)H20] by reacting 2,6-pyridine dicarboxylic acid (H2dipic)
with the appropriate starting complexes [Ni(L)Cl2]where L= apoly pyridyl
ligand and deep blue crystal of desired complexes were obtained by slow
evaporation of water solution in air. Then this complexes characterized by
NMR, FT- IR, CV and UV-Vis spectroscopy technique. The IR spectrum of
the desired complex shows characteristic absorption of the coordinated
carboxyl groups. The ligand free have one sharp and intense absorption
band located around 1700 cm-1 which is assigned to (C=O).when a ligand
2,6-pyridine dicarboxylic acid coordinationes to an electropositive
taransition metal ion the (C=O)is shifted to lower energies. The electronic
spectral data of the Ni(Il) complex in water solution show two absorption

bands in the UV region are assigned to ligand centered 7 — 7~  transitions
and two bands are assigned to metal to ligand charge transfer (MLCT) (d

7).

Cyclic voltammetry of the novel cyclometalated Rh(III) s Allio ylgne
complex,[Rh(n2- phpy)2(phen-dione)|PF6
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The novel cyclometalated Rh(IIl) complex, [Rh(n*- phpy),(phen-
dione)]|PFs, Where phpy is 2-phenylpyridine and phen-dione is 1,10-
phenanthroline-5,6-dione has been prepared and characterized by elemental
analysis, IR, '"H NMR, and electronic absorption spectroscopies, cyclic

voltammetry. Cyclic voltammetry was performed on an acetonitrile solution
of [Rh(n*-phpy)(phen-dione)|PFs with 0.1 M TBAH as a supporting
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electrolyte. The phen-dione ligand is electrochemically active due to the
presence of the o-quinone moiety. In these complex, two reversible
reduction couples at -0.20 and -0.942 V are assigned to the reduction of
phen-dione ligand to phen-semiquinonate and phen-diolate, respectively by
analogy to other phen-dione complexes [1,2].

For the mononuclear [M(nz-phpy)z(N-N)]Jr series, reduction of the anionic
phpy ligands usually takes place below -2.3V [3]. The quasi-reversible
reduction couple at -2.195V is assigned to the reduction of the phpy ligands.
The cyclic voltammograms of Rh(IIl)- polypyridyl complexes exhibit a
metal-based 2e” reduction (Rh(III) —Rh(I)) at the negative potentials [4].

[Rh(n’-phpy),(phen-dione)]” + ¢ [Rh(n’-phpy)x(phen-dione )]

[Rh(nz-phpy)z(phen—dione')] +eg —— [Rh(nz-phpy)z(phen—dionez')]

Cyclic voltammetry of the five coordinate Cu” complex, s Al ylgae
Cu(tpy)(phen-dione) (PFs),
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Three new five-coordinate Cu" complexes, [Cu(tpy)(phen-
dione)](PFe¢)2, [Cu(phen)(phen-dione)CI]PF6 and [Cu(bpy)(phendione)
CI|PF6 (tpy = 2,2°;6°,2”’-terpyridine, phen = 1,10-phenanthroline and phen-
dione = 1,10-phenanthroline-5,6-dione) have been prepared and
characterized by elemental analysis, IR and UV—Vis spectroscopies and
cyclic voltammetry. The electrochemical measurements were made on
acetonitrile solutions of the complexes with 0.1 M TBAH as a supporting
electrolyte and 2 x 10°M complex. The cyclic voltammograms at Pt disk
electrode for these complexes display only one reversible Cu(Il)/Cu(I) redox
couple. It is known that the redox potential for Cu(Il)/Cu(I) process is
shifted to more negative as the electron-donating ability of the substitutions
on the phen moeity becomes higher [1]. Accordingly, it can be regarded that
a slight difference in the Cu(ll)/Cu(I) redox couple between
[Cu(dmphen),Cl1]PFs and [Cu(phen)(phen-dione)Cl|PFs is due to the
electron- donating ability of the methyl groups on 5- and 6-positions of the
phen framework. The phen-dione ligand is electrochemically active due to




the presence of the o-quinone moiety [2]. The two quasi-reversible
reduction couples at -1160 and -1261 mV for [Cu(tpy)(phen-dione)](PFs),
are assigned to the sequential reductions of tpy ligands. The quasi-reversible
reduction couple at -1560 mV for [Cu(bpy)(phen-dione)-Cl]PF¢ and -1435
mV for [Cu(phen)(phen-dione)Cl]PFg is assigned to the reduction of bpy
and phen ligand, respectively [3,4].
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[Rh(n*-phpy)(phen-dione)] PFs
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In this study, the novel mononuclear Ni(Il) [Ni(tppz)2](PF6)2, where tppz
= 2,3,5,6-tetrakis(2-pyridyl) pyrazine have been prepared and fully characterized
by X-Ray Crystallography. The brown Crystals of [Ni(tppz)2](PF6)2.CH3CN were
grown by ether diffusion into an acetonitril solution of the complex. The complex
has a Orthorhombic crystal system (Z=8) and space group of Pca2l with seal
dimension as follow

a=27.551(6) A a =90°

b=11.046(2) A B =90°

¢ =33.353(7) A y=90°
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Final R factor is 0.1297. ORTEP of the [Ni(tppz)2](PF6)2.CH3CN
shows that the geometry about the Ni(Il) is distorted octahedral. The tppz
ligands are coordinated to Ni(II) through three nitrogen atoms. The tow Ni-
N bond lengths in the pyrazine position is the same and slightly shorter than
the Ni-N bond lengths in pyridyl position. The shortness of theNi—
N(pyrazine) bonds compared with the Ni—N(pyridine) bonds is suggested
to be due to the stronger m-accepting properties of the pyrazine ring. The N-
Ni-N bite angle is smaller than that expected in a normal octahedral
structure (900). The N-Ni N bite angle of trans position is slightly smaller
than that expected in a normal octahedral structure (1800).

Synthesis of a Novel Proton-Transfer 1,2-phenelindiamine s aAllie olgne
and Pyridine-2,6-dicarboxylic acid
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Intermolecular interactions, such as hydrogen bonding, n-m stacking,
ion pairing and donor-acceptor interactions, are combination of these
interactions may result in the formation of specific and spontaneous self-
associations or self-assemblies of compounds. As is clear, hydrogen
bonding has been described as the most important interaction in
supramolecular chemistry. The crystal structure may be viewed as a
complex mélange of isotropic and anisotropic interactions.[1] The hydrogen
bonds (weak and strong) determine the general connectivity patterns of a
molecule, while the isotropic interactions determine both the intramolecular
conformations and the intermolecular closepacking within the basic
scaffolding established by hydrogen bonds. In general, molecular
association between carboxylic acid and a Lewis base results in more
hydrogen bonding association with considerable stability upon a structure-
making process. Proton transfer from carboxylic acid to different kinds of
amines has been reported.[2] In this work, the following compound
pyridine-2,6-di-carboxylic acid, (pydc.H2), as proton donors and 1,2-
phenelindiamine are selected as proton acceptors. The characterization of
this compound was performed using IR, 1H-NMR and 13CNMR
spectroscopic technique. The 1H-NMR spectrum the adduct compound




shows three peaks. One multiplet peak around 8.3 ppm is assigned to the
protons of pyridine moiety of pydc and the rest are assigned to the proton of
1,2-phenelindiamine. In the 13C-NMR spectrum, 7 peaks in the areas of
118.5-168.54 ppm have been observed as expected for aduct.

Synthesis and characterization of manganese (III) s aAllie olgne
tetraphenylporphyrin dimer with phenylcyanamide
derivatives as a bridging ligand
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he high interest in complexes of porphyrins and their analogues, with
transition metals such as Fe, Mn, Co, Ru, etc. has arisen, especially in recent years,
due to their application in material science and industry. In particular, polymeric
axially linked complexes of Fe and Ru with porphyrin and phthalocyanine possess
semiconducting properties in the solid state [1,2]. Porphyrin complexese of
Manganese and Ruthenium have also been used to construct self-organized
multimacrocyclic assemblies with especial magnetic properties through axial
coordination [3,4]. Porphyrin and phenylcyanamides have been selected for their
extended -deloclazation electrons and manganese for high number of unpaired
electrons, which make them good candidates for long range magnetic and
electronic communications. In the previous study we prepared several complexes
of TPPMn-L, when TPP was the dianion of tetraphenylporphyrin and L were
various mono anionic phenylcyanamides with alkyl, alkoxy and halogen
substituents[5]. In this work TPPMn-L' (1) and TPPMn-L"-MnTPP (2) have been
prepared from reaction of TPPMnCIl and thallium salt of related phenylcyanamide,
where L' is monoanion and dianion of 1,4-dicyanamidobenzene(Dicyd),
respectively. Each complex has been characterized by IR, UV-Vis and 1H-NMR
spectroscopies.
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Production of Chromic Oxides from Chromite Ores by s Allio ylgne
Alkali Fusion
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Chromic oxides have a variety of applications. They serve as
pigments in paints and coatings, enamels, additives in concrete and other
building products, floor coverings, and in other color applications where
permanence of color is paramount. Other applications include catalysts,
abrasives, polishing media, and refractories where chemical composition
and physical properties other than color are important. While many minerals
contain chromium, chromite (FeCrO4)is the only commercial ore mineral of
chromium [1,4].There are different methods for mineral processing of
chromite ore[2]. One of these methods is chemical processing which is
based on ore dissolving in a solvent and separation of favorite metal [3].
Industrially, chromium chemicals are mainly produced by NaOH fusion
followed by leaching. The new cleaner process is a promising advancement
for the industrial production of chromic oxide (Cr203)as well as other
chromium compounds such as potassium chromate (K2CrO4)and potassium
dichromate (K2Cr207)[3,4,5]. In this work, chromite leaching has been
investigated. Chromite samples were from Khash and Iranshahr mines of
Sistan and Baluchestan. In the traditional manufacturing process for
producing chromium hexavalent compounds from chromite ore, which
utilizes oxidation roasting at 1100C, water leaching and multi-stage
evaporation crystallization, the utilization efficiency of resources and energy
is generally quite low. Finally, the products have been characterized by XRF
and AA spectroscopy.
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Chromite is the only extractable ore for production of chromium.
There are different methods for extraction of chromium from chromite ore
[1,2,3]. The consumption of chromium in the metallurgical, chemical and
refractory industries is high and also chromium is used in the electroplating
industry as anticorrosive and antibiofoulant agents, and in steel production
and automobile manufacturing. Chromite is the only commercial ore
mineral of chromium. Industrially, chromium chemicals are mainly
produced by NaOH fusion followed by leaching. Previous investigations
showed that the ‘alkali fusion + leach’ is a promising technique to treat
chromite concentrates for recovering chromium chemicals.Therefore,
chromite concentrates were treated with molten NaOH under oxidizing
conditions to form Na2CrO4[3] .The fusion product was then leached with
methanol to remove the unreacted NaOH. Sodium chromate was finally
recovered by evaporative crystallization from the aqueous solution of water
leaching [1,4]. Another method is chemical processing which is based on
ore dissolving in a solvent and separation of favorite metal. In this work, a
high grade chromite concentrate obtained from Khash and Iranshahr mines
was reacted with a solution of sulfuric acid and perchloric acid [5]. The
effects of sulfuric acid concentration, temperature, time, and perchloric acid
on leach recovery were studied. Finally the product was characterterised by
XRD and AA spectroscopy.




[ s 095 slo islon wa psle om:}

Synthesis and characrization of [Co(phen)2CO3]NO3 s Allio ylgne
complex
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1,10-Phenanthroline  (phen) complexes have been studied
extensively. Phen is a well-known N-heterocyclic chelating agent with a
rigid planar structure. The metal chelating properties of 1,10-phenanthroline
have been widely utilized in all aspects of coordination chemistry such as
ligand substitution, redox reactions, photochemistry reactions and
photophysical properties as well as in its recent applications to develop
biomimetic models of metalloenzymes and to prepare supramolecules, self-
assembling systems, or metal complexes with interesting anticancer
properties[1-3]. In this study we report synthesized and characterized
[Co(phen)2CO3INO3complex by FT-IR, UV-vis and 1H-NMR
spectroscopy techniques. The IR spectrum shows that C=O stretching
vibration of CO32- ligand in the complex was shifted to higher frequency
corresponding free ligand. This indicates coordination of the CO32- group
to the metal ion. Electronic spectra of these complexes in the CH3CN show
LF and ‘*transitions. The 1H-NMR spectrum of the complex
[Co(phen)2CO3]NO3shows that the phen protons appears in the region
between 7.4 - 9.2 ppm. This pattern indicates the cis structure for this
complex.

Magnetic and spectroscopic properties of dinuclear s aAllie olgne
copper(Il) complex [(Cu CN)2 (u-tppz)](PF6)2
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Polynuclear metal complexes with aromatic nitrogen heterocycles as

bridging ligands have long been attractive for the study of photo-induced
electron and energy transfer [1]. Complexes that incorporate polypyridine-




. e ) YA+ .
[ o 09)5 sl lulen pole ousuiils ]

type ligands are particularly attractive because they form very stable
complexes with a wide range of transition metals and also stabilize
complexes in multiple oxidation states. 2,3,5,6-Tetra-2-pyridylpyrazine
(tppz) has attracted a great deal of interest in supramolecular chemistry
because it can function as a bis-tridentate bridging ligand. A number of
researchers have investigated transition metal complexes of 2,3,5,6-tetra-2-
pyridinylpyrazine tppz because of its application to supramolecular
materials with desirable photophysical or magnetic properties[2]. This
complex was synthesized by reaction of CuCI2,tppz and cyanid (CN) in a
acetonitrile solution and purification by ether diffusion and characterized by
spectroscopic method. In previous studies, the tppz ligand has been shown
to be a surprisingly effective medium for antiferromagnetic exchange. For
example, [{CuCl2}2(-tppz)], [{Cu(H20)2}2(-tppz)](C104)4and
[{Ni(H20)3}2(-tppz)|(NO3)4were found to be antiferromagnetically
coupled systems with exchange constants J = -34.1, -61.1 and -7.5 cml-
,Jrespectively. The [{Cu  CN}2(u-tppz)](PF6)2complex shows
antiferromagnetic exchange, based on a comparison to other magnetic
studies of dinuclear tppz complexes [3]. Electronic spectral data for the
Cu(Il) complexes in acetonitrile show The absorption bands seen in the

region (200 - 400 nm) are assigned to ligand-centered transitions (7 — 7).

Preparation and characterization of precursor of s aAllie olgne
Cs[Re(SCN)6]/AI203 as a catalyst for ammonia synthesis
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The catalytic ammonia synthesis is one of the most important
industrial processec [1]. Polycrystalline rhenium appears to be nearly an
order of magnitude more active as an ammonia synthesis catalyst than the
most active crystal plane of iron (Fe(111)) at low conversions and in the
reactant pressure (20 atm) and temperature (603 -713 K) regimes
investigated[2]. We have prepared precursor of Cs[Re(SCN)6]supported on
The alumina. Cs[Re(SCN)6]was prepared from the reaction of ReCl5Swith
molten NH4SCN. The complex has been characterized by elemental
analysis and various spectral techniques such as FT-IR and UV-vis. In the
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IR spectrum the C=S stretching mode of free SCN-at 749 cm-1 is shifted to
702 cm-1 which in the corresponding complex of Cs[Re(SCN)6]which is
consistent with sulfur bounding to the rhenium.The CNstretching mode
occurs at 2100 cm-1.The electronic spectra of the complex in acetone
shows three intense bands at 335, 362 and 492 nm. These bands are most
likely attributed to charge transfers. The complex was supported on -
Al203by a new method. Cs[Re(SCN)6]/Al203was calcined at 873 K for 7
h. In The calcined compound no IR bands for C=S and CNstretching are
seen. Characterization of both precursor and calcined catalyst were carried
out using XRD, BET specific surface area and thermal analysis methods
(TGA/DSC). The XRD pattern of the catalyst showed presence of rhenium,
cesium and aluminum oxides in calcined state. The precursor showed a
higher surface area than the calcined catalyst.

Synthesis and characterization of Iron(Ill)porphyrin dimmer  : aliw ;g
with phenylcyanamides derivatives bridges

@‘9‘5) Loyde o ol 5olus O i 8ylbo yolb QI}JJW ol &l

Ol Gdne (oed (il (rans 1 Srlor ol

Ol.l.a.w o&Kuily s adlyl o

PodaS

Several complexes of P-Fe-NCN-Ph-NCN-T1 and P-Fe NCN-Ph-NCN-Fe-

P, where P is dianionof tetraphenylporphyrin or dianion of tetramesytyl porphyrin,

and L is 1,4 - dicyanamidobenzenedianion, have been prepared. Each one of the

complexes has been characterized by IR, UV-vis, and IHNMR spectroscopies. The

nature of metal centers anddicyanamido ligand on the metal-metal coupling in

dinuclear complexe was examined usinglHnmr, magnetic suseptibility

measurement. These investigations is to couple large p-conjugatedsystem of

porphyrins into a large p-conjugate system in phenylcyanamide via bridged iron

metals.

CH,Cl,
PFe -Cl +PFe -Gl +TINCNONCN“ T’ PFeNCNONCNFeP
2
Shelanque

Technequs
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Synthesis and characterization of copper (II) complex with s Allio ylgne
by 1,1' — bi — 2 naphtholate (binol) ligand
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Binol complexes of a variety of metals are very valuable and
effective catalysts and reagents forenantioselective synthesis[1]. Shibasaki
has developed hetrobimetallic derivatives with the 1,1' —bi — 2 naphtholate
(binol) ligand coordinated both to a lanthanide and to an alkaline metal
ion,wchich afford high asymmetric inductions for various reactions such as
nitro — aldolisation [2].When bound to a metal through both oxygen atoms,
the ligand adopts a C2 — symmetricconformation that effectively controls
the orientation of bound substrate, providing excellentstreoselectivity in a
variety of reactions [3,4]. Reaction of CuCl2 with rac — Na2(binol) in
dryTHF under a N2 atmosphere gave complex of Na2[Cu(binol)2]

ST
N
Sepetss

Fig 1

The complex has been characterized by elemental analysis and various
spectral techniques likeFT-IR, UV-visible and IHNMR. When the H2binol
ligand coordinate to Cu (II), O—H stretchingvibrations will remove, which
indicates coordination of the binol ligand to the metal ion. The UV— vis
spectra of the complex in THF showed three intense band in UV regions

were assigned as 7 ——> 7" transitions. The complex exhibit an absorption
band between 470 — 478 nm for LMCT
transition.
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A Novel Method for Preparation of Rhenium Catalyst for s Al oylghe
Ammonia synthesis
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Alumina-supported Cs[Re(SCN)6] precursor has been prepared for
ammonia synthesis. Cs[Re(SCN)6] has been synthesized from the reaction
of ReCI5 with molten NH4SCN. The complex has been characterized by
elemental analysis and various spectral techniques such as FT-IR and UV-
Vis. The complex was supported on y-Al203 by use column
chromatography. Cs[Re(SCN)6]/AI203 was calcined at 6000C for 6h.
Characterization of both precursor and calcined catalyst were carried out
using XRD, XRF, BET specific surface area and thermal analysis methods
(TGA/DSC).

Preparation and characterization of precursor of s aAllie olgne
Cs[Re(SCN)6]/AI203 as a catalyst for ammonia Synthesis
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The catalytic ammonia synthesis is one of the most important
industrial processes. Polycrystalline rhenium appears to be nearly an order
of magnitude more active as an ammonia synthesis catalyst than the most
active crystal plane of iron (Fe(111)) at low conversions and in the reactant
pressure (20 atm) and temperature (603 -713 K) regimes investigated. We
have prepared precursor of Cs[Re(SCN)6] supported on the alumina.
Cs[Re(SCN)6] was prepared from the reaction of ReCl5 with molten
NH4SCN. The complex has been characterized by elemental analysis and
various spectral techniques such as FT-IR and UV-vis. In the IR spectrum
the C=S stretching mode of free SCN- at 749 cm-1 is shifted to 702 cm-1




which in the corresponding complex of Cs[Re(SCN)6] which is consistent
with sulfur bounding to the rhenium. The C=N stretching mode occurs at
2100 cm-1. The electronic spectra of the complex in acetone show three
intense bands at 335, 362 and 492 nm. These bands are most likely
attributed to charge transfers. The complex was supported on y-Al203 by a
new method. Cs[Re(SCN)6]/A1203 was calcined at 873 K for 7 h. In The
calcined compound no IR bands for C=S and C=N stretching are seen.
Characterization of both precursor and calcined catalyst were carried out
using XRD, BET specific surface area and thermal analysis methods
(TGA/DSC). The XRD pattern of the catalyst showed presence of rhenium,
cesium and aluminum oxides in calcined state. The precursor showed a
higher surface area than the calcined catalyst.

Characterization of the Possible Conformations of the FO; s aAllie olgne
1:1 Complexes : An ab initio study
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The conformational geometries of the FO3 complexes have been
investigated computationally in the doublet state. The geometry
optimization and frequency calculation have been performed at the
CCSD/aug-cc-pVDZ, CCSD/6-311+G(d) and QCISD/aug-cc-p VDZ levels
of theory. To improve the energies, single point calculations were carried
out based on the CCSD/aug-cc-p VDZ, QCISD/aug-cc- pVDZ and
CCSD/6-311+G(d) geometries using the CCSD(T) and QCISD(T) methods.
One non-planar and two planar conformational geometries of FO3 complex
were found in the -doublet state. Energy analysis shows the planar geometry
with dihedral angle cI>010203F = 0.00 is the most stable one. In addition,
vibrational frequencies obtained by CCSD and QCISD methods confirm
that the planar geometry can be the complex reported under the
experimental conditions. Quantum theory of Atom In Molecule (QTAIM)
has been also employed to characterize the electronic properties of the
conformational geometries of FO3 complex.
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Adsorption of Methanol on the Nanocrystaline H-ZSM-5 s Allio ylgne
and Alkali Metal Exchanged M-ZSM-5 Zeolites: Energetic,
NBO and QTAIM Analyses
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Adsorption of methanol on the H-ZSM-5 and ion-exchanged M-
ZSM-5 (M = Li, Na, K) zeolites has been investigated using 3T cluster
model at the B3LYP/6-31++G(d,p) and MP2/6-31++G(d,p) levels of theory.
The bond length of Oy—M in studied complexes increases in going from H"
to K. The complexation causes red shift of both O,—H and Oy—H stretch
frequencies in monomers. The adsorption enthalpy of methanol on the M-
ZSM-5 (M = Li, Na, K) zeoiltes at MP2/6-31++G(d,p) level of theory
decreases when the cations (M") are changed from Li" to K, in agreement
with the weaker acidity of K ion compared to the Li" ion. The quantum
theory of atoms in molecules (QTAIM) has been employed to characterize
the structures and bonding of methanol-ZSM-5 complexes using MP2/6-
31++G(d,p) wave function. Also, the interaction between methanol and the
ZSM-5 zeolites has been examined using the natural bond orbital (NBO)
analysis at the MP2/6-31++G(d,p) level of theory.

Theoretical Investigation of Single-Walled BNNTs: s aAllie olgne
Energetic, NBO and AIM analyses
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In many respects, a BN nanotube (BNNT) has advantageous
properties when compared to a standard carbon nanotube. BNNT exhibite
excellent mechanical properties, high thermal conductivity and superb
resistance to oxidation. In the present work, the structural and electronic
properties of armchair and zigzag models of single-wall BNNT have been




investigated at B3LYP/6-31G(d) level of theory. The band gap energies,
dipole moments, heat of formations and ionization potential (IP) for
BN33ac, BN43ac, BN43zz and BN53zz nonotubes have been calculated.
The natural excess charge distribution and characterization of B-N bonds in
nanotubes, respectively have been investigated by NBO and AIM analyses.
The axial stretching of BN43zz nanotube has been examined to ~ 30% B-N
bond length at five steps.

Composition of essential oil of Cymbopogon olivieri from s Allie olgie
Baluchestan area by mean GC/MS

252 iy (LB g (Bdp Lo jle : oni—o 4l
Ol I o Jlsews (pandjloy 1 Gl pb
bl o&asly 1 aslyl Yoo

WA sidul 1 Al G,

P ouSs

The aerial parts of Cymbopogon olivieri ( Boiss.) Bar, (Gramineae) were
collected fiom Karvander mountain between Khash and Iranshahr in April 2006.
The essential oil was obtained by hydiodistillation using a Clevenger-Type
apparatus to produce an oil in 3.153 = 0.307 g/g yield .The il was analyzed by
GC/MS and calculation of Kovats retention Indices values|l].compund
iepresenting 99.99% of the oil ,were identified that 52% monoterpene oxygened
and sesquiterpenes oxygened. Finally recognized that among Piperiton (51.65%),
Elemol (12.37%), a-Terpinolene (6.09%), Germaciene (4.66%), cis- Ocimene
(3.65%) , o-Eudesmel (3.18%) [2].

A qualitative composition of the oil constituents of Cymbopogon olivieri were
collected in January 2007 reported. 20 compound representing 33.86%of the total
oil, were identified. The major compound were Piperiton (43.06%), Elemeol
(32.72%), B-Eudesmol (13.42%), Catechol diacetate (4.62%)- Aromadendrens
(1.7%).
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Volatile oils of Pycnocycla spinosa From Zahedan Area by s Al ylgne
mean GC/MS
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The Water distilled velatile ecils from aerial parts of Pycnocycla spinosa
(Umbellferag) which is endemic to Iran, were analyzed by GC/MS. Herbal pasts
were collected during in flowering stage from Millat park of zahedan in October
2006[1]. The eil yeil was 0.22% g/g.

20 compound were identificated in the eil of Pycnocycla spinosa representing
14.62% of total eil with: trans-Chrysanthenyl acetate (5.65%), beta-Copaen-
4.alpha-ol (3.78%), 4-Terpineel(1.23%), Octacosane (0.46%), Trans-2-Caren~-4-o0l
(035%), Trans-Osimene (0.34%) as main constituents [2]. That were found many
compound in speciss that have effective matters in medicinal piegects.

Microwave-Assisted Solvent-Free Synthesis of Aryl 14H- s aAllie olgne
dibenzol [a,j]Xanthene Derivatives
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we have demonstrated that silica sulfuric acid is a new, efficient and
heterogeneous catalyst for one-pot synthesis of a variety of aryl 14H-
dibenzo[a,j]xanthene derivatives using aryl aldehydes and B-naphthol under
solvent-free conditions. The reactions were carried out at microwave oven
with short reaction time and produce the corresponding product in good to
high yields. This catalyst is important from an environmental point of view
and economic considerations, because it produces little waste. It also has
excellent activity on an industrial scale and in most cases can be recovered
from reaction mixtures and reused. Greener conditions and simple work-up
procedure are other advantages of this method.



One- pot Preparation of S -Acetamido ketones in Four- s allio (lgie

Component Condensation Reaction Using Ferric
Hydrogensulfate as Effective and Reusable Catalyst
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A simpler protocol has been developed for the preparation of some
biological or pharmacological important compounds. In the present protocol
ferric hydrogensulfate is introduced as an efficient and reusable catalyst for
one- pot multicomponent coupling of an aromatic aldehyde, an enolizable
ketone or keto ester, acetonitrile, and acetyl chloridefor the synthesis of -
Acetamido carbonyl compounds in high yields. The inexpensive catalyst
works under heterogeneous conditions and can be readily reused. The
present methodology offers several advantages such as excellent yields,
simple procedure, short reaction times (50-95 min) and milder conditions.

Zinc Hydrogensulfate Catalized Synthesis of 14-Aryl-14H- s Al oylgne
Dibenzo[a,j|xanthene Derivatives under Thermal and
Solvent-Free Conditions
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Zinc hydrogen sulfates have been used as efficient solid acids were
developed and applied to the condensation reactions of 2-naphthol with
aromatic aldehydes to give aryl 14H-dibenzo[a,j]xanthene leuco-dye
derivatives under solvent-free conditions at 125 oC. A broad range of aryl
dibenzo[a,j]xanthenes were prepared in the presence of thise catalyst under
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mild and completely heterogeneous reaction conditions in good to high
yields. In many cases the catalyst were recycled and reused.

A Mild Novel and Highly Efficient Method for the s aAllie olgne
Protection of Hydroxyl Groups Using HMDS in the
Presence of N-brormosuccinimide as Catalyst
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A commercially available N-Bromo brormosuccinimide is an
efficient Lewis acid catalyst for the mild silylation of a wide variety of
alcohols and phenols and naphthols using hexamethyldisilane. The reactions
are carried out in solvent-free conditions at room temperature. Although
representative primary alcohols, phenols and naphthols were silylated using
the hexamethyldisilane in low time, structurally diverse and functionalized
alcohols, underwent silylation by this procedure to provide the
corresponding TMS ethers in excellent isolated yields whereas amines and
thiol remained unaffected under the reaction conditions.

Alumina Sulfuric Acid: an Efficient Heterogeneous Catalyst  : allis lgie
for the Synthesis of Amidoalkyl Naphthols
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Compounds bearing 1,3-amino oxygenated functional groups are
ubiquitous to a variety of biologically important natural products and potent
drugs including a number of nucleoside antibiotics and HIV protease
inhibitors, such as ritonavir and lipinavir [1]. In continuation of our research
[2], it is noteworthy that 1-amidomethyl-2- naphthols can be converted to
important biological active 1-aminomethyl-2- naphthol derivatives by amide
hydrolysis reaction as precursors for synthesis of drug-like pharmaceutical
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compounds [3]. We herein describe practical, inexpensive methods for the
preparation of 1- amidoalkyl-2-naphthol derivatives using alumina sulfuric
acid as heterogeneous catalyst under three conditions (Scheme).

on )
LS CHCJ)F ALO;-SO:H(Cat) OH
b o2 Method (AB,C) \ -
0

s
Method A: RCN ( Ritter type reaction) = R/&
Method B: RCONH, (Thermal Solvent-Free conditions)
Method C: RCONH, (Microvawe Solvent-Free conditions) = Me. Ph, NH;, NHMe

Scheme

An efficient method for the silylation of hydroxyl groups s aAllie olgne
with hexamethyldisilazane (HMDS) catalyzed by aluminum
tris(dihydrogen phosphate) under solvent-free and ambient

conditions
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Trimethylsilylation of organic compounds having labile hydrogen atoms is
an important organic transformation. It is a frequently used protection
method in multi-step sequence synthesis of natural products due to the
enhanced stability under a variety of conditions, solubility in non-polar
solvents, thermal stability and the ease of removal which is simply
accomplished by acid or base induced hydrolysis giving only unreactive
siloxane as by-product [1]. We now show that O-trimethylsilylated
compounds [2] can be produced using AI(H2PO4)3 as an efficient,
recyclable heterogeneous catalyst at room temperature under solventfree
conditions. This catalyst is safe, easy to handle, environmentally benign,
presents fewer disposal problems and stable in reaction media.

2 R-OH+ Me;SiNHSiMe;  —229% 5 2 R-OSiMe; + NH;

Solvent-free
Room temperature
R= aryl, primary, secondary, tertiary and benzylic alcohol, oxime
Scheme
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A Highly Efficient Microwave-Assisted Solvent-Free s Allie olgie
Synthesis of AmidoAlkyl Naphthol Derivatives
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Present protocol shows that ferric hydrogensulfate works as an
efficient Bronsted acid catalyst for the one-pot, efficient three-component
condensation of benzaldehydes, 2-naphthol, and amides for the synthesis of
various amidoalkyl naphthols. The reaction was carried out under
microwave irradiation conditions. The heterogeneous reaction conditions
provided environmentally friendly protocol. The present methodology offers
several advantages, such as high yields, short reaction times, and very easy
workup.

Electrochemical fibre coating technique for preparation of s Al oylgne
polypyrrole film on a stainless-steel wire and its application

to the determination of a few aliphatic amines using

headspace solid-phase microextraction
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The electrochemical coating technique was used for the preparation of a
polypyrrole coating on a stainless-steel wire, and applied as a fibre for solid phase
microextraction (SPME). The electroplating method had advantages of ease of
preparation and simple equipments. The polypyrrole fibre was evaluated by
analyzing three volatile aliphatic amines (ethylamine, propylamine, and
butylamine) in water by headspace SPME using gas chromatography-flame
ionization detection (GC-FID). Results showed that this fibre coating is suitable for
the successful extraction of the target analytes. The effects of the extraction
parameters including exposure time, sampling temperature, salt concentration, and
stirring rate on the extraction efficiency was optimized. Good recoveries were
obtained when spiked water samples were analyzed




Silica supported perchloric acid (HCIO4-S102): An efficient  : altiee ;ylgie
reagent for the preparation of primary carbamates under
solvent-free conditions
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Carbamates (urethanes) are widely used nowadays. Apart from the use of
polyurethanes in plastics,”” they are also common components of agrochemicals
such as herbicides, fungicides and pesticides,'” or drug intermediates in the
pharmaceuticals industry."” Their ability to cyclise to heterocyclic compounds is
widely exploited in organic syntheses.'” In addition, among the various amine-
protecting groups, carbamates are commonly used due to their chemical stability
towards acids, bases and hydrogenation. ' Their conventional synthesis is based
on the use of phosgene in organic solvents, a toxic chemical which suffers from
stringent transportation and stocking limitations. To substitute phosgene with a less
noxious starting material may represent an important industrial target for the future,
in addition to meet the raw material diversification goal. Carbon dioxide and
organic carbonates are good candidates as phosgene substitutes.'> However these
methods cannot produce N-unsubstituted (primary) carbamates. In attempts to
synthesize primary carbamates from phenols and alcohols under solvent—free
conditions, we wish to report the synthesis of carbamates utilizing solid acids, as
they are industrially important due to their potential in replacing conventional
acid/base catalysts.'” Silica supported perchloric acid (HClO4-SiO,) has received
considerable attention as an inexpensive, non-toxic and recyclable catalyst for
various organic transformations, affording the corresponding products in excellent
yields with high selectivity."” Herein, the synthesis of primary carbamates from
structurally diverse compounds containing a hydroxyl group has been performed in
high yields and purity, and without any epimerization under solvent-free conditions
using HCIO4—SiO, as a mild, convenient, and effective reagent. The procedure is
operationally simple, efficient and environmentally benign.

0
HCIO,-SiO,
ROH + NaOCN

R—0O NH,
Solvent-Free

2 3 1a-0
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AI(HSO4); Mediated for the Preparation of Primary s Allio ylgne
Carbamates under Solvent-Free Conditions
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Carbamates (urethanes) are used in agriculture, pharmacology and
the chemical industry. The carbamate group (-OCONH;) constitutes a
typical feature of certain classes of natural products, e.g. bleomycins,
mitomycins and discodermolide [1]. In attempts to synthesize primary
carbamates from phenols and alcohols under solvent—free conditions, we
have recently reported a method for the conversion of compounds
containing hydroxyl group to primary carbamates at room temperature in the
absence of solvent using trichloroacetic acid as well as spectra data such as
IR, NMR and their dynamic NMR [1,2]. Since this acid is relatively toxic
and corrosive, we were interested in developing methods for the synthesis of
carbamates utilizing solid acids [3,4]. The use of solid acids such as
AI(HSOy); for synthesizing organic intermediates and fine chemicals is
gaining increasing awareness and is a field of intense research activity [5].
In this work, a simple and efficient solvent-free methodology was
performed to prepare primary carbamates 1 from compounds 2, sodium
cyanate and Aluminum (IIT) hydrogensulfate [5].

o)
AI(HSO,),

ROH + NaOCN _—

Solvent-Free R—0 NH,
2 3 1
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Solvent- Free Preparation of Arylaminotetrazole Derivatives — : alliee )lgie
Using Aluminum(IIl) hydrogensulfate as an Effective
Catalyst
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Despite the scarcity of tetrazoles in natural system, the chemistry of
this hetrocycle has grown quickly since 1980 [1-3]. Tetrazoles have been
found to exhibit antihypertensive, antiinflammatory, antimicrobial,
antiallergic and antibiotic activity, and they are currently used, for example,
in agriculture, as plant growth regulators, herbicides and fungicides [1-5].
Several synthesis of aryl and alkyl aminotetrazoles have been reported using
hydrazoic acid and sodium azide under solution and solvent-free conditions
[1-4]. Now, we wish to describe a new protocol for the rapid preparation of
arylaminotetrazole derivatives using aluminum (III) hydrogen sulfate as a
solid Brensted acid catalyst. This reagent is safe, easy to handle,
environmentally benign with fewer disposals problems. Aluminum (III)
hydrogen sulfate as a solid acid catalyst was prepared from the reaction of
anhydrous aluminumchloride with sulfuric acid [6].

H pu—
~ N ~
CN N N N
AI(HSO,) \ NN
X@ + NaN, — =X N-N + X N
Solvent-Free
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Solvent- Free Preparation of Primary Carbamates Using s Allio ylgne
Silica Sulfuric Acid as an Efficient Reagent
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Carbamates (urethanes) are compounds of growing interest because
of their applications in the agrochemicals industry as herbicides, fungicides
and pesticides, in the pharmaceuticals industry as drug intermediates [1,2].
In attempts to synthesize primary carbamates from phenols and alcohols
under solvent—free conditions, we have recently reported a method for the
conversion of compounds containing hydroxyl group to primary carbamates
at room temperature in the absence of solvent using trichloroacetic acid as
well as spectra data such as IR, NMR and their dynamic NMR [1,2]. Since
this acid is relatively toxic and corrosive, we were interested in developing
methods for the synthesis of carbamates utilizing solid acids [3,4]. The use
of solid acids such as silica sulfuric acid (SSA) for synthesizing organic
intermediates and fine chemicals is gaining increasing awareness and is a
field of intense research activity. Herein a simple and efficient method is
described for the conversion of structurally diverse compounds containing a
hydroxyl group to primary carbamates 1 by gindstone chemistry [4].

Si0;-0SO,H Q

ROH + NaOCN

Solvent-Free 2
2 3
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Silica Sulfuric Acid as Effective Reagent for Preparation of s i oylgne
Arylaminotetrazole Derivates under Solvent-Free Conditions
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Tetrazoles are applied in agriculture, as plant growth regulators,
herbicides and fungicides, as stabilizers in photography and photoimaging
and as explosives and rocket propellants [1-5]. Another important
applications of tetrazoles is the preparation of imidoylazides and it can play
a precursor role for the synthesis of heterocycles and In coordination
chemistry, these compounds are famous ligands [1-5]. Several synthesis of
aryl and alkyl aminotetrazoles have been reported using hydrazoic acid and
sodium azide under solution and solvent-free conditions [1-4]. Now, we
report synthesis of 5-arylaminotetrazole and 5-amino-1-aryl-tetrazole
derivatives from various aromatic cyanamides and sodium azide under
thermal solvent-free reaction conditions in the presence of silica sulfuric
acid as a solid Brensted acid reagent. Silica sulfuric acid is safe, easy to
handle, environmentally benign with fewer disposals problems. Silica
sulfuric acid was prepared from the reaction of silica gel with chlorosulfonic
acid [6].

H H ‘ %N
N > \

N
N<
< @/ CN Silica Sulfuric Acid « \ﬁ N N N\N//N
+ e —— —_—
NaN, Solvent-Free N X
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An efficient synthesis of 2-substituted pyrrole stable phosphorus tllie ylgie
ylides from reaction between pyrrole and acetylenic esters in the
presence of triphenylphosphine in water — acetone media
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Pyrrole undergoes a smooth reaction with dialkyl
acetylenedicarboxylates in the presence of triphenylphosphine in a mixture of
water-acetone (50:50) as a solvent pathway to produce phosphorus ylides of 2-
substituted pyrrole in good yield. Nitrogen-containing heterocyclic compounds
such as pyrrole and it’s derivatives are important in organic chemistry since their
structures can be founded in many nature or therapeutic compounds.l In recent
years, the syntheses of organophosphorus compounds, those bearing a carbon atom
bound directly to the phosphorus atom,2-6 have been the subject of great interest.
This interest has resulted from the recognition of the value of such compounds in
the variety of biological, industrial, and chemical synthetic systems.7 A large
number of methods have been introduced to describe the novel syntheses of
organophosphorus compounds. In the relevant synthesis the successful attack by
nucleophilic trivalent phosphine on the carbon atom is facilitated when the later is
conjugated with a carbonyl group, or when it is the specified part of an unsaturated
bond otherwise unactivated.2-8 There are many systematic investigations on the
synthesis of the reactions between trivalent phosphorus nucleophiles and a,f-
unsaturated carbonyl compounds in the presence of a proton source such as
alcohols or CH-acids.2, 8-10 The structure 3 was assigned to the isolated products
on the basis of assessment of their IR, 1H NMR, 13C NMR spectra and Mass
spectral data.
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Synthesis of Stable Phosphorous Ylides Containing s aAllie olgne
Heterocyclic Biological Bases
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Phosphorus ylides are reactive intermediates, which have been used in
many reactions and are involved a lot in the synthesis of organic compounds .
These ylides are usually prepared by treatment of a phosphonium salt with a
base and the salts are usually prepared from the phosphine and an alkyl halide .
We wish to report a simple one-pot synthesis of stable phosphorus ylides 3
using triphenylphosphine, dialkyl acetylenedicarboxylates and heterocyclic
biological bases such as , 6-azauracil and 6-aza-2-thiothymine .

A single step Synthesis of enaminoesters through the reaction of s allie olgae
isoquinoline and dimethyl acetylenedicarboxylate in the presence
of NH and CH heterocyclic compounds
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Multicomponent reactions (MCRS), defined as one-pot reactions in
which at least three functional groups join through covalent bonds. They have
been gaining importance in synthetic organic chemistry [1] for example, Ugi
and Passerini reaction, remarkable works of Domling [2] synthesis of
phosphorous ylides and phosphonate esters [3] which have been intensively
studied in recent years. Heterocyclic rings are present as fundamental
components in the skeleton of more than half of the biologically active
compounds produced by nature [4]. In this letter, we wish to descrip a simple
synthesis of enamino esters involving isoquinoline and activated acetylenic
ester in the presence of NH and CH heterocyclic compounds.

S - N ol
\ + CHi0:C-C=C-COCHy + v —— N7 ocHs
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Study of reaction between phenanthridine and dimethyl s Al ylgne
acetylenedicarboxylate in the presence of NH heterocyclic
compounds
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Multicomponent reactions (MCRs), defined as one-pot reactions in
which at least three functional groups join through covalent bonds. They
have been gaining importance in synthetic organic chemistry for example,
Ugi and Passerini reaction, remarkable works of Domling synthesis of
phosphorous ylides and phosphonate esters which have been intensively
studied in recent years. Heterocyclic rings are present as fundamental
components in the skeleton of more than half of the biologically active
compounds produced by nature . Here, we wish to descrip new
multicomponent reactions involving phenanthridine and activated acetylenic
ester in the presence' of indole, 2-methylindole and 3methylindole
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Novel multicomponent reactions involving phenanthridine s Allio ylgne
and activated acetylenic ester in the presence of 1,3-
dicarbonyl compounds
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Multicomponent reactions (MCRS), defined as one-pot reactions in
which at least three functional groups join through covalent bonds. They
have been gaining importance in synthetic organic chemistry [1] for
example, Ugi and Passerini reaction, remarkable works of Domling [2]
synthesis of phosphorous ylides and phosphonate esters [3] which have been
intensively studied in recent years. Heterocyclic rings are present as
fundamental components in the skeleton of more than half of the
biologically active compounds produced by nature [4]. Here, we wish to
descrip new multicomponent reactions involving phenanthridine and
activated acetylenic esters in the presence of 1,3-dicarbonyl compounds
acetylacetone, 1,3-diphenyt 1,3-propandione and N,N'-dimethylbarbituric
acid.
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+ CH30,C CZC-COCHz + Y.H—— YN Tof
HsC. Jk CHx

" A



[ o 035 (sla yislon A pole omu}

Zinc oxide-Acetyl Chloride as efficient catalyst for the s Al oylghe
preparation of Knoevenagel condensation of aromatic
aldehydes with 1,3-dimethylbarbituric acid
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The Knoevenagel reaction has been extensively studied since its
initial report in 1894. There has been a tremendous amount of research
focusing on all aspects of this condensation process. The Knoevenagel
condensation of aldehydes with active methylene compounds is an
important and widely employed method for carbon-carbon bond formation
in organic synthesis with numerous applications in the synthesis of fine
chemicals, hetero Diels-Alder reactions and in synthesis of carbocyclic as
well as heterocyclic compounds of biological significance. In our continued
interest, in Knoevenagel condensations and its application in the synthesis
of bioactive molecules, we report here, a very simple and highly efficient
method for the condensation of various aromatic aldehydes 1 with active
methylene compounds 2, for example, 1,3-dimethylbarbituric acid in the
presence of acetonitrile catalyzed using acetyl chloride and ZnO under
reflux at 80°C.

Synthesis of 4H-pyrano[2,3d]pyrimidines under solvent-free  : aliw ;g
in room tempreture conditions
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Ugi :Nlulticomponent reactions with isocyanides have developed
into popular organic chemical reactions in the Pharmaceutical industry. The
addition of lisocyanides to activated acetylenic esters has been investigated
in detail. Recently reported the reaction between isocyanides and activated
acetylenic esters in the presence of N,N-dimethylbarbituric acid.[4]Reaction
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between isocyanides and activated acetylenic esters in presence of strong C-

H acids are of interest in the synthesis of functionalized hetrocyclic six-

membering  system.We report herein that synthesis of 4H-

pyrano[2,3]pyrimidines under solvent-free in room temperature conditions.
o O

H3C\N)LN,CH3 HSC\NJJ\N/CHE

Ri—N=C + R;0.C—C=C-COR: + Solvent-free
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Synthesis of enaminoesters through the reaction of s allie olgne
phenanthridine anddimethyl acetylenedicarboxylate in the
presence of indole derivatives
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Multicomponent reactions (MCRS), defined as one-pot reactions in
which at least three functional groups join through covalent bonds. They
have been gaining importance in synthetic organic chemistry [1] for
example, Ugi and Passerini reaction, remarkable works of Domling [2]
synthesis of phosphorous ylides and phosphonate esters [3] which have been
intensively studied in recent years. Heterocyclic rings are present as
fundamental components in the skeleton of more than half of the
biologically active compounds produced by nature [4]. Here, we wish to
descrip new multicomponent reactions involving phenanthridine and
activated acetylenic ester in the presence of indole, 2-methylindole and 3-
methylindole

o
—N HsCO

H
Q + CH;0,C—C=C-CO,CHy + YH— v N
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Microwaves-Assisted Facile Synthesis of Stable Phosphorus — : atie (lgis
Ylides
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1:1:1 addition reaction between triphenylphosphine and dimethyl

acethylenedicarboxylate, (1) in the presence of C-H acids and N-H (2) acids

such as meldrum’s acid, cyclopentane-1,3-dione, succinimide, 4,4-dimethyl-

2,5-dioxoimidazolidin, 2-indolinone, acetanilide, 4-methylacetanilide, under

microwave irradiation. Only a few minutes were needed for obtaining high

yields under microwave heating in comparison to hour time with traditional
methods.

Triphenyl phosphin Mediated Simple Synthesis of Vinyl- s Allie olgie
Substetuited Phthalimide
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Stable crystalline phosphorus ylides are obtained in excellent yields
from the 1:1:1 addition reaction between Phthalimide and dialkyl
acetylenedicarboxylates in the presence of triphenyl phosphine. These ylides
exist in solution as a mixture of two geometric isomers. This is due to the
restricted rotation around the carbon—carbon partial double bond resulting
from conjugation of the ylide moiety with the adjacent carbonyl group.
These ylides undergo smooth intramolecular Wittig reaction followed by an
electrocyclic ring opening to produce dialkyl 2-(1-oxo-1H-isoindol-3-yl)
maleate in good yields.
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Triphenyphosphine-Catalyzed Simple Synthesis of Vinyl s Allie olgie
Substituted 2-Benzoxazolinone
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2-benzoxazolinone undergoes a smooth reaction with dialkyl
acetylenedicarboxylates (1) in the presence of triphenylphosphine to
produce ylides (2) in nearly quantitative yields. These stabilized phosphorus
ylides exist 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. These
ylides are converted to 2- Benzooxazol-2-yl-but-2-enedioic acid dialkyl
ester (4) in boiling toluene.
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In recent years there has been an increasing interest in the synthesis

of
organophosphorus compounds, in particular those bearing a carbon atom
bound to a phosphorus atom. This interest has resulted from the recognition
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of the value of such compounds in a wide range of industrial, biological and
chemical synthetic aspects[1-4]. In the current work, we wish to report a
simple, short, neutral stereoselective synthesis of phosphonato esters at
room temperature from reaction between triphenylphosphite and dimethyl
acetylenedicarboxylates in the presence of strong NH acids such as 2-
aminobenzophenone, 2-aminoacetophenone, Methyl-2- aminobenzoate and
succinimid(see Scheme 1).

CO,CH;
MeO,C
. | | Ft,0 2 £OMe
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CO,CH; H P(OPh),
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A practical method for synthesis of stable phosphorus ylides — : atiwe )lgis
from N-H and C-H acides in the presence of polyacrylamid
in aqueous media
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Stable crystalline phosphorous ylides(3) were obtained in excellent
ylids from the 1:1:1 addition reaction between triphenylphosphine , dialkyl
acetylene icarboxylats(1) and NH-acids or CH-acids(2) such as, 2-
benzoxazolinone, pyrrole-2carboxaldehyde, benzotriazole, 5-methyl
benzotriazole, 5-chloro benzotriazole, diethyl malonate, acetyl acetone, 1,3-
dimethylbarbituric acid and meldrum’s acid in the presence of
polyacrylamid(PAA), in water. The green and mild reaction condition
,medium to short reaction time, low cost, readily preparation are the main
advantages of this method. To estimate the effect of an aqueous medium on
the reaction, we synthesized the same phosphorus ylides in organic solvents.
The results were identical with those obtained in an aqueous medium. Thus,
we showed that the condensation of dialkylacetylenedicarboxylates and
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triphenyl-phosphine with NH-acids and CHacids , in the presence of
polyacrylamid efficiently occurred in water to provide a convenient and
rapid synthesis of organophosphorus compounds (3).Water was chosen as a
solvent due to some advantages, including its low cost, no inflammability,
and most important, that it is not toxic.

A one Pot Synthesis of PyridoPhenanthroline and s Allio ylgne
PyrroloPhenanthroline Derived from Reaction between 1,7-
Phenanthroline and Dialkyl acetylenedicarboxylate
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1,7-Phenanthroline reacts with dialkyl acetylenedicarboxylate as
a regioselective reaction to give new macromolecules such as tetramethyl-
6aH-pyrido [1,2-1]1,7-Phenanthroline-7,8,9,10-tetracarboxylate and
trialkylpyrrolo [1,2-i]1,7-phenanthroline 7,8,9-tricarboxylate derivatives.
The development of simple synthetic routs for widely used organic
compounds from readily available reagents is one of the major tasks in
organic chemistry.1 Bridgehead nitrogen heterocycles have been the subject
of great consideration because they constitute an important class of natural
and non-natural products, many of which exhibit useful biological
activity.2-4 For example esters of pyrrole-2-carboxylic acids have been
extensively utilized as intermediates in the total synthesis of porphirins.5
Although several other routes have been recently developed for these
systems.6,7 The interesting reaction between pyridine and dimethyl
acetylenedicarboxylate in methanol, is typical in which the indolizine-1,2,3-
tricarboxylate 1 and in the other report 4H-quinolizine 2 are isolated
(Scheme 1).3,4,8  Recently we have reported other dicomponent
condensation between [1,10]Phenanthroline and dialkyl
acetylenedicarboxylate for preparation of helical dipyrrolophenanthrolines.9
Herein we describe the synthesis of new compounds 5 and 6 derived from
reaction between dialkyl acetylenedicarboxylate and 1,7-Phenanthroline in
different reaction conditions. The structure of compounds 5 and 6 was
deduced from its elemental analysis and also 1H and 13C NMR spectrum as
well as IR spectra which exhibited strong signals for C=0.
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A simple synthesis of enaminones from reaction between s aAllie olgne
isocyanides and cyclic 1,3-dicarbonyl compound such as
tiobarbitoricacid, dimedone and 1,3-cyclopentandion
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Polarised olfinic systems are synthesized from the reaction between
alkyl or aryl isocyanides and cyclicl,3-dicarbonyl compound in good
yield.A general feature of isocyanide reactions is the formation of a,a-
adition reaction products:i.e.two new new bonds are formed to the terminal
isocyanide carbon atom.1-3We wish to report here that CH-acids such as
1,3-cyclopentandion, dimedone and tiobarbitoric acid react with alkyl or
aryl isocyanides (1) producing 1:1 adducts.This two component reaction
produces the enaminones3a-g.Enaminones4 have been recently recognized
by several co-workers as compounds of interesting pharmacological
activities.
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Chemoselective Synthesis Of Stable Phosphorus Ylides s Al ylgne
From the Reaction Between Triphenylphosphine and
Activated Acetylenic Esters In the Presence of Purine and
Theophylline
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Phosphorus ylides are reactive compounds which take part in many
reactions of value in the synthesis of organic products [1-4]. Phosphorus
ylides are synthetic targets of interest, not least because of their value for a
variety of industrial, biological, and chemical synthetic uses [4,5]. Herein,
we wish to describe an efficient synthetic route to biological stable
phosphorus ylides 3 (Scheme 1) using triphenylphosphine, electron-
deficient acetylenic esters such as dialkyl acetylenedicarbocxylates 1 and

biological bases 2 such as purine and theophylline.
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Diastereoselective synthesis of phosphonate ester though the — : atiee lgie
reaction of activated acetylenic ester and triphenylphosphite
in the presence of NH heterocyclic compounds
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Phosphorus-carbon bond formation [1] is an active and important
research area, as new reactions are continuously being developed for the
preparation of organophosphorus compounds such as phosphinates and
phosphonates [2]. Over the last few years, the quest for the synthetic
efficiency has gained remarkable importance, partly due to the need reduce
waste [3]. Given the increasing industrial, biological and synthetic impact of
organophosphorus compounds. The successful attack by nucleophilic
trivalent phosphorus on a carbon atom is facilitated when the latter is part
of, or conjugated with, a carbonyl group, or when it is part of an unsaturated
bond otherwise activated [4]. Here we wish to report on a simple one-pot
synthesis of phosphonate esters through the reaction of NH-acids and
dimethyl acetylenedicarboxylate in the presence of triphenylphosphite.

Ll
(PhO)2P. ;‘Z

(PhO)sP + H3CO,C—C=C—COCHy *+ ZH ——=  Hino H
HiCO.,C CO.CHs
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Synthesis and dynamic NMR study of dialkyl (E)- s Al ylgne
2 {[acetyl(aryl or alkyl)aminol]carbonyl}-2-butenedioate

derivatives

S0l dlyg g Pdogate pal Ko Sladew 1 osi—no &)
ol I o Jligows remd)loy 3 Gilen gl

Dl olzsls - adyl oo

WAS Wil Sl G,

P oduS

The ability of an isonitrile to undergo facile a-addition with a
nucleophile and an electrofile under mild condition made it a popular
reactant for the development of novel MCRs. 1 -4 The 1: 1 adduct produced
in the reaction between benzyl,2,6-dimethylphenyl, cyclohexyl isocyanide
and dialkyl acetylenedicarboxylates was trapped by aceticacid to produce
compound in good yields. Dynamic NMR effects were observed in, the IH
NMR spectra of these compounds as a result of restricted rotation around the
single bond linking the aryl group to the Nitrogen amide system.
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A facile synthesis of stable Phosphorous ylides from s aAllie olgne
Sulfonamid compounds
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Phosphorous ylides are reactive systems,which take part in many
reactions of value organic synthesis[1-3].Several methods reported for

preparation of Phosphorous ylides[4]. We report herein that
Benzenesulfonyl hydrazide and Benzenesulfonyl phenyl hydrazid and




Benzen sulfonamide compounds undergoes a mild reaction with activated
acetylenic esters with triphenylphosphine in the presence of acetone as
solvent to produce stable phosphorous ylide
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The SEM & BET methods for investigation of the structure s Al oylgne

and orphology of Co/Ce nanocatalysts for production of light
olefins
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The Co-Ce nanocatalysts which prepared by co-precipitation method
were tested for production the light olefins. The effect of different
preparation conditions including the [Co]/[Ce] molar ratio, ageing time,
calcinations conditions, different supports and loading of optimum support
upon the structure and catalytic performance of different Co-Ce
nanocatalysts were investigated. It was found that the catalyst containing
80%C0/20%Ce/15%Si02 which was aged for 2h and calcined at 600°C for
6h , is an optimum modified catalyst for conversion of synthesis gas to light
olefins. Characterization of both precursors and calcined catalysts (before
and after the test) was carried out using Scanning Electron Microscopy
(SEM) and BET specific surface area measurements. The morphology of the
nanocatalysts was investigated using SEM method and the surface of these
nanocatalysts was studied by BET method.
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The Co-Ce nanocatalysts which prepared by co-precipitation method
were tested for production of light olefins. In this investigation the effect of
different preparation conditions including the [Co]/[Ce] molar ratio,
different supports and loading of optimum support upon the structure and
catalytic performance of different Co-Ce nanocatalysts were investigated.
Characterization of both precursors and calcined nanocatalysts was carried
out using powder X-ray diffraction, scanning electron microscopy (SEM),
BET specific surface area and thermal analysis methods such as TGA and
DSC.
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The polymerization kinetics of methyl methacrylate with K,S,0Os/L-
serine redox system has been investigated volumetrically at 35+0.1°C under
nitrogen atmosphere acidic aqueous medium in DMF/H,O mixture (50%
v/v). The use of DMF is due to its capability to dissolve the monomer. The
rate of monomer disappearance was followed by estimation of double bond
monomer concentration after the polymerization by bromometry using the
following equation: %conversion= [N(V,—V)M]/20w. Where N is the
normality of the Na,S,;0; solution, V; and V, are the volumes of this
solution used at zero and different time intervals, respectively. M is the
molecular weight of methylmethacrylate, and w being its weight in the



sample. The rates of polymerization were measured varying concentrations
of the monomer, initiator, L-serine as well as temperature; and it was found
to increase with increasing of both temperature and concentrations of
monomer, initiator, and L-serine. The overall energy of activation (Ea) has
been calculated to be 29.48 kJ.mol™ from the Arrhenius plot in temperature
range 25-50°C. The molecular weight of the polymer was determined by gel
permeation chromatography (GPC) system equipped with a RI detector and
four Ultrastyragel® columns series (sequence 10°, 10*, 10° and 10° A
columns). Molecular weights were extrapolated from the calibration curve
derived from the narrow MWD poly(methylmethacrylate) standards. Based
on kinetic studies and depending on the results obtained, a suitable reaction
mechanism has been suggested and the rates of polymerization found to
obey the following equation: Vp [methyl methacrylate]1.09[L-
serine]1.03[K2S208]0.96.
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We have fabricated Fe-Ni Nano-Particles by Co-precipitation
method in our Lab. and then we have studied the characteristics of the
samples such as structure, size, and magnetic properties at Room
Temperature (RT=300) by using X-ray Diffraction (XRD), Scanning
Electron Microscopy (SEM), Vibration Sample Magnetometer (VSM). The
system consisting of ferromagnetic particles demonstrates the super
paramagnetic nature on Nano-scale. More than that the magnetic
measurements showed that the Iron —Nickel catalysts are nano catalysts and
nano particles
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Structural Equation Modeling (SEM) for Satisfaction and s aAllie olgne
Dissatisfaction Ratings: multiple Group Invariance Analysis
Across Scales with Different Response Format

peter Theuns g,nllas e : oaiens 4l

ESRA Conference ¢ Gielon o

Wlwl  + aslyl Joxo

2007 D alyl gyl
 oduS>

Our focus in current study was, using structural equation modeling, on the
development and evaluation of three hypothesized models, LDR, OSWL, and
ODWL to predict life domains rating, overall life satisfaction, and overall life
dissatisfaction, respectively. A sample of 1310 volunteering students, randomly
assigned to six conditions, rated their overall life (dis)satisfaction and their
(dis)satisfaction with six different domains of life. Each condition used one of six
response formats, differing in (1) orientation (horizontal versus vertical), and (2)
anchoring (0 to 10, -5 to +5, and Not Numbered). The results of the confirmatory
factor analysis (CFA) support for the conclusion that a six-factor model of LDR
can represent participants’ response to the Model to Predict Six Life Domain
Ratings (LDR) based on the satisfaction and dissatisfaction items. However, as our
findings indicate, the kind of response format used for satisfaction and
dissatisfaction ratings can affect the factor loadings using confirmatory factor
analysis (CFA).Our results of evaluating the hypothesized models of OSWL and
ODWL indicate that the proposed models of OSWL, and ODWL fit the data well,
and are able to predict overall satisfaction with life and overall dissatisfaction with
life, respectively. Moreover, among six domains of life, modelled as the latent
variables, Psychological Well-Being was found to be the strongest predictor of
OSWL and ODWL.



[ww'a) 9 s pole 09 sl len AL (soldilyy g (5 pole 0aSiily }

SEM Jse j) o3liewl L SOOL 3555 ) shiaisls,
Soolas dbdype  oai—ao 4,
A3 b)) Gloles 1 e ol
Ol by 5 Ol oK ils — lanl; 1 alyl Joxo

\WWAS s
R
S5 shenlsy plusly (opulolladl S3pudl) S5 4w (layiie n bl )
pols oSl puliily) 4y (wlid)lS 0)93 (ggmily (YT 9,0A) W+ | JSte (o) wiges (SQOL)
sl oty b 0 aalgd Lol jlg Clscsl Bolas (ogy 4 (liagghy b oSty olitslyyg (w5
oolenl 65 ol ely) WHOQOL 4 (Lo ik fadh 53yl 655 o)l sl ) DASS
sobate 4 ¢ otel Cawty (slo 03l sl (inog s pasld sl les eSSy (S5l gaenls,
b baeite o) b)) rmony SRSl (o iohlasl S2,dl) €05 aw (slajite e 4l (s
NP ey 5l edlizally s 5y50 Jao otz fl b (SEM)Juec (SQOL) (Suijil (sl olus!
o cmlior jla3 3)90 Jio obyls p3Y (bl sy Julos plslil g 05 3 ol 2)90 AMOS.S
O 3250 (sl odldjl edlatwlly 1y () 2)90 gl yiite (g alaly IS (e Ao yee Yl 4 &S Jae

23,5 &)lg 20l s




[ olidilyy 9 sy pole 098 lo lalen AN olisilyy 9 sy pole °m‘3]

On the Content of "HAPPINESS" Across Cultures. A s Al ylgne
Measurement Invariance Study of Quality of Life Measures
Frederik Van Joeri Hofmans ¢ ¢ 0. 5i3,¢0 Peter Theuns  : eai—as &1

Jan L.Bernheim ,Lydia Castiglion QOlivier Mairesse Acker
The 2007 ISQOLS Conference R PO
LA el Joe
VYAZ 3T eyl g b

P oduS

Previous findings have shown that “happiness” may cover different
contents in different populations, thereby questioning the possibility to
compare Quality of Life measures across cultures. In order to investigate this
further, an international study was set up in which several widely used QOL
measures are administered to samples of people that are similar in many
respects (age, education etc.), but live in different cultures (University
students in Belgium versus Iran ; Belgian people with different religions,
...), comprising over 1600 individuals. The data-analysis in this study
focuses on possible differences in relationships between the overt responses
(the ratings) and the latent construct “Happiness” across groups of people
with different cultural backgrounds.



[ch ol clacl a5 | Gl sl ALY olilyy 5 Sy pole 21l 1

o ol slpls

Sl (Sls2 9 (SO5S Cany g el g BT RS Blyis
9, 00l s e Al

a b pole oS ollanl ¢ bl

WAS Ll &b




a

oy ko PRE WA

Slawy YWWAZ Jlw 50 cuslidly bdgi slasdled
( v 10 Sl s 40 sud Ll Yo )
- B Ol RS jo oud oly wYlie )
_ ) )
. ) N
v S s Guled yo suds &yl WYL
( Y | P E PR PR Y I JEAN - )




oSS (g (losidled S
VPR VIR U] K

b ioles slass SYlas slass s>,k < Jls gg
=295
> >l > 1o T
=) <& =) <= ipal 0g,S
Y ¥ - Y - RO




Ol ul.‘> oY o

)Q
< 4 GL&L: Ol s




[ 5390 Cu ppde 09,5 Y ke AYY Silulus § Copie o..\i.ﬂ}‘.)}

WYE-A- eldlo (b sl 5 s ol (olisg; 3blie 5 wolyd mjgf Cumsy  : Allio plgae
Olloj Lo yodke 5 (ablS i osdamig
ok ole drg g lg) adllad a5 e

W ol b
S ouss

el alie 4 ol g 185 (slel pole ) colo 5 latadils I (5l 0jgye!
A W 488 oy Gen g (Sip8 g slenl ¢ (oladl cla SIS 5 (Suj e ENB) sbol ) e
Ml wjer il 4 Cand &S Cawl o duogs iy deliyp 9 LIS Canliw 4y ¢ bl ek gL W55
o529 25U g d>g8 (o3laill (glo Canlws jl U slaal = (o3laBl gl Jile 6 5 ooladl slad ),
gy bl 3 1) @js (Siske Il g (wp jobate 4 g Lwsl) cpped )3 pols Allie . anil ansh
sl 055« imaiy el 93+ sl 0 wala g s YWVENIYAS sl Jlo b gl g b il
& gl Cunl oad ansbre by 03y pled 59y ¢ pdy SIS gy 90 b e S pa3LS Sl eslatul L
Bble > adlas 3y50 0)93 (b pudy SSE o) b plpl cupd camd o Ol GBS o aly
b e opmiomod + Cuol @bl il WA Jlo 3 </EYA 4 \YVS Lo, <IYAF ) g5 4y bl olios,

S)lsl sl o b < 0p0 cul (b &5 A5 asitie b Sy (193 (e s dulis
¢l 039 ity o S ol 4y Conad (Sl S ) o)l (3 5sl)3 o5 (o0 S3 ) lisl (b,
Ko gl g WA= Sl 5 =/YYY 4 VS Jlo 53 -0 5l e gl Ko (sl v s 45 (ol 4665 &
o b duwlio ¢ ;500 (gow . aBd (o LS (ol38l Alde 050 )3 +/YEF & VYAl oy ol jlade w2
Jsl S gla)lgls o (50 51 St basgio ygbo & 188 o (50l o ol 5 (S 18 o

Ogu5 (a0 Dgdte ol (S dy dalllas 350 dmols 4D 438 ¢ Egezme 1 g ¢ ol



[ 9> Capda 0g)S Yo AA Ml 5 o 21l }

(3590 aslllae) gy 0500 2 (1T ) leMol (55918 (635,08 & b )y 1 Wlio plgie
SN2 myg 5] 9 (oghn dedneyg T o g
dug g Copde (Pmg i sele dolilad 14y il
Y¥ 20y Loty
\YAS rolr @b
Jous>

< Aoy g Slal 2 WSl don sl L;’?f)f) )'Lé])m ‘ dl 4S5 dnols )}Qlé 9 SleMb pas
W p e g blpd (B dwiin g (elaia] () KiiS Jol paie L cwl il oyl le il
<l d)st-é O:{‘ u’?‘f Cuod] L3y )|)§ OI ‘_',93\5 » olbls) 9 SleMb| d)gL‘é &S ol )f)w &l o,

5 i 5SI b 0 bl ) 42838 o slo OB > (65p) lio 48 13L (gl ojll slon 4 L
sl 2 g Ghol Jole 35l @595 5 g5 & 4gSlon - aiils = (gl ditud (55l (5> 5 Sl slo g
ol el SNl dssle ()13 Lo o paie 5 ST @95 5 W ¢ 398 (0 Cgune (Jlaio dnel>
¢l 03,8 s 0n |y b lojle 5 b €8 0d den dangi aosl CleMbl pac 13 jaas 4 gl b el
o B A8 oo G I 83 gy 1 sl 5] Jols (69 0yt g oMbl (658 15 (6,18 4ylo
sl ause pials 5 e 3 L) g Wpo ojgpel L WS Gl oy CleMbl ()slS I LY
b olojle 6y 0 (Rl el ol cpl &5 03,5 (o0 ©yg0 LML (6)gld (S 4 bl lojles
aibite 3 Sy 33 (5yg oy 32 S (5398 (S0 18T ) B b pile o . Cal 035
G5 ol )3 ekl 3)50 (g, - sl 48 )F ploxil ¢ g5 de €858 (S oSl Glieash 5 Gl
o9 4y &S Ll &S 3 GUS)IS g (e 518 VF Jolis (g0 3)90 diged g Conl (ilony _ (Arogs 09,
o ) ol 305 gl ooy gyl ge jslaie 4 (pimen il oad QL] lBus (5 Wiges
Soald S0 &S wmy o L5 ¢ Guins opl 5l odel Cuns a4 sln 4l L conl o odliel Jlgie
2 sl odly (Rl ) jeSde CS38 ()9 oy ¢ limagh 5 bl (o) dilaie 3p S yb 5> SN
- ol 0 2l (liaash g (b sl dilaie (5 S 55 ()9 00 RIBI Cae > aladleidy 55 oLL



[ J90 Cupde 095 Yo A¥a Sl g Cople o.,\i..’(‘.}b}

ol o pie jl leMbl gy5ls Jluiiy  :dllie Glgie

03lj Koo bl duBy 5 osdn dosroyg  tod—um g

o c;%),»..\AAALL‘ ad 1y g ol

WA tole &b
Jouss

ol g il Copde sow 4 S 0B b dizie jd paw olia lislejle Cuddse Jole
Sty G5 00 (1B Coo ay o s g G Copte A015 g carge sl gl (gm0
Sge 5 el (gy5kb oS Sty Jolse ol & 5Bty by cply> sl el (556 018
Copde g i Copde Cole lanl e85 dlie j3 bl sl (i Cople sl > o] (o odlatwl LB
Sy9d slo adlgo L wanl okel j5 I e 3 SleMbl ()gld LiE  wuwl obd g ylae SleMbl
latdy Casl 0030,8 S5 ] b cypie o SleMbl (g50ld p LGS g wpe (il Sl oS sl
Coled 50 g Cunl odds aslyy ) 4 &S Canl (6,500 £9b90 il Mg ad > 3 CledMbl g5l (sl ouiS
ol 0 gy GBI S ppe Al S g sty (BB 5> Sledbl ()5l



ooy 41, Y o

3o
B 9 Jol b piulon




AoY

[ Copte 095 sl lea Sl 5 oo o..\i..&}b}

Ol gb g b bl s isu 4 ons ellae] SMps Bl 9 LIS oo allice ylgie

38 )8 (gage 5 02)S Cpmirdedme (£ ST danl LS (el dgerme  odino 4l
Al 6555088 DBl Ll B8 e+ hslad b
Sghe ¢ Ayl Joe
WAS Ul ety
oduS>

S b ool eSs g e ple 4 pad bas o alopw clbll 4 g L
S ol @ g b eman <250 el 5 a5 G cage Wl o dlop e (655, o odlys
Jolse L Gl g dada o (Bg) 5 TIPS 6 xS0 L NlE (o Mg by 4 dleye 30y
@b gl 5 Gl sl )5 SMd (5 )3y 0500 OF ey b Geod il 3 ol 03,5 g
Slpl g (s 2)90 FrONtier 4 g1l p 3 a5 (5550 15 @b 5l odlisl b (25 ool ooy e (20
& glole (8 LB (ke p3U ply & 0y (LS Badod gllt . sl 48515 oS g 4o 390 g
Sl 48,8 )18 WJgi ped anl po edled (pl 5l eolaiwl 43 09,5 Cpl lyop o yee 8 Ae8 WU j0 5 )l ybleo
02355 O okl sl sl i 5 Sgute slisl) 13 (aladgein) s @l 4 d2gi b g oL

Korea Fading Economic Miracle 1990-1997 s allie olgne
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By the late 1980s Korea’s interventionist and export oriented
development model had contributed to a number of serious structural
weaknesses in the economy . Ongoing government involvement in the
banking and corporate sectors , weak prudential supervision of financial
institutions , and restricted financial market and corporate competition
created moral hazard , as banks and corporations believed they would not be
held accountable for their actions due to their close relationship with
government. This resulted in financial sector risk mismanagement and
highly leveraged growth of the chabols . After 1988 , when the new
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democratically elected civilian administration removed long standing
restrictions on union activity rapid wage growth , in excess of productivity
gains , eroded profitability . These structural weaknesses , and policy errors
and mismanagement , made Korea increasingly vulnerable to external
shocks during the period of the 1990s . In mid 1995 a rapid depreciation of
the Japanese yen and a world semi-conductor glut and price fall provided
the trigger for a rapid slowdown in exports and industrial output , and an
unprecedented wave of chabol bankruptcies that undermined the solvency of
financial institutions . Korea’s long period of sustained economic growth ,
low inflation , strong investment and balanced budgets had lulled policy
makers into complacency . They failed to act decisively to tackle the
growing structural weaknesses . Korea’s high exposure to short term foreign
debt and loss of foreign exchange reserves through a vain and unsustainable
attempt to defend the won further undermined foreign investor and creditor
confidence . This paper discusses in some detail these developments and
their contribution to the financial and economic crisis experienced by the
country during 1997-98 . It also provides empirical evidence on the
significance of the crisis for key macro-economic variables . Key lessons for
countries contemplating similar rapid development , and key warning signs
that need to be heeded to avoid similar happenings to that which occurred in
Korea , are also discussed .

Human Capital and Economic Growth in Iran s Allio ylgne
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One of the most important ideas in the United Nations Development
Program is the role of human capital in the process of economic growth.
Since the 1990s human capital indices have changed significantly as a result
of scientific and political improvement. The quality of an effective labor

force,which is known as human capital, is very important in the
development process. Human capital creates suitable conditions for
development and this leads to the optimal use of physical capital, which
results in more productivity and further growth. This research uses the
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Romer endogenous growth model to examine the role of human capital in
Iran's economic growth. More specifically, the positive relationship between
human and physical capital, and manufactured exports and their effects on
GDP growth are examined and analyzed. The empirical results show that the
positive and significant relationship between human capital and economic
growth appears as soon as the structure of the economy has enough capacity
to absorb the skilled labor force in different sectors of the economy. It
should be noted that improving educational standards among the active
population leads to a gap between the educated labor force and employment
opportunities in the economy. This situation can lead to unemployment
within the educated labor force.
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Robust PI Control Design: A Genetic Algorithm Approach s allio (ylgie
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Control design goals can smartly be achieved using numerical
optimisation methods such as genetic algorithms (GAs). Using GAs, an
efficient numerical method to obtain robust PI tuning formulae for first
order plus dead time processes is presented in this paper. The design method
is based on optimal load disturbance rejection. In order to obtain a robust
controller, a constraint on the maximum sensitivity is used. In addition, the
design method deals with setpoint response through setpoint weighting. The
design procedure has 2 main steps. In the first step, PI controller parameters
are determined such that the IAE criterion to a load disturbance step is
minimized and the robustness constraint on maximum sensitivity 1is
satisfied. In the second step, good setpoint regulation is achieved by using a
two-degree of freedom control scheme. In order to show the performance
and effectiveness of the proposed tuning formulae, they are applied to 2
simulation examples.
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Bioleaching of a Mixed Copper Dust Emanating from Copper — : allie lgis
Smelters
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Bioleaching of the copper flue dust emanating from smelters at
Sarcheshmeh Copper Complex has been studied. At the present, the dust is
sent back to the smelter, which reduces its efficiency. In this study, a
continuous system including a feed tank and two-stage aerated stirred tank
bioreactors was established. Mixed mesophile bacteria with different
amounts of the dust containing 35% of copper mainly in the form of sulfide
minerals were used. The effects of pulp densities, residence times and
temperatures on the final copper recovery and redox potential were
experienced. Despite the copper concentrates bioleaching, the process of
dust bio-treating was net acid consuming. Lower pulp densities resulted in a
stable redox potential in both reactors. However, increasing the pulp density
to 7%, was created an unstable redox potential in the first bioreactor
especially at lower temperatures. Final copper recoveries were calculated
for pulp densities of 2%, 4% and 7%, were 91.8%, 90.3% and 87.6% with
residence times of 2.7, 4 and 6 days respectively. The promising results
indicated that bioleaching is a feasible process that can be applied to copper
flue dusts.
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Bioleaching of Copper from Smelter dust in a series of airlift  : alis ylsie
bioreactors
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Bioleaching of copper from the flue dust of the Sarcheshmeh copper
smelter has been investigated. A series of continuous tests were carried out
in two-stages of airlift bioreactors inoculated with the acidophilic, iron and
sulfur oxidizing bacteria, initially derived from acid mine drainage. The
effects of different parameters such as pulp density, retention time and
temperature on the mesophile bioleach performance of the copper sulfide
rich dust were evaluated after pre-leaching with dilute acid. Pulp densities
of 2% and 4% gave the same oxidation-reduction potential in both reactors.
However, increasing the average pulp density to 7% generated an unstable
oxidation-reduction potential in the first bioreactor at 34°C. Overall copper
extractions calculated for 2%, 4% and 7% pulp densities were 90%, 89%
and 86% with mean retention times of 2.7, 4 and 5 days, respectively. The
process is net acid consuming and has the potential for further development
and feasibility studies.

Preparations of PAN-based adsorbers for separation of cesium  : allio lgie
and cobalt from radioactive wastes

d)JLo sJJ91> ‘U“"’T Oy ¢ ‘_?du) D-\—MMJg—’
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Ion-exchange adsorbers are widely used for radioisotope separation,
as well as for the removal of hazardous fission products from aqueous waste
prior to discharge to the environment. Inorganic exchangers are of
particular interest because of their resistance to radiolytic damage
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andselectivity for specific fission products. Composite inorganic-organic
adsorbers represent a group of inorganic ion exchangers modified by using
binding organic material, polyacrylonitrile, for preparation of larger size
particles with higher granular strength. At the same time, kinetics of ion
exchange and sorption capacity of such composite adsorbers are not
influenced by the binding polymer. The contents of active component in
composite adsorber were varied over a very broad range of 5-95% of the
dry weight of the composite adsorber, and tested for separation and
concentration of various stimulated wastes. Three different inorganic
sorbents, granular hexacyanoferrate-based ion exchanger, were developed
for the removal of Cs and Co ions from waste solutions containing different
complexing agents as detergents. Radiation and thermal stability studies
show that these adsorbents can be used for medium-active waste treatment.
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Simulations of gas distributors in the design of shallow bubble : atic olgie
column reactors (ISI)

T R I
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Computational fluid dynamics (CFD) was used to simulate the effect
of sparger construction in gas holdup and liquid axial velocity in a shallow
bubble column reactor for the air-water system. Model parameters were
evaluated in 2- and 3-D simulations by using a two-fluid model and the
standard k-= turbulence model. The Eulerian-Eulerian approach was
employed to predict the height of column that is affected by the sparger. It
was found that increasing the number of orifices in the sparger increases the
total gas holdup. Moreover, each orifice causes an increase in the
circulation and mixing of liquid in the column. The results of the
simulations follow the trends observed in the findings of Dhotre and Joshi

[1].
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Effective Parameters in Computational Fluid Dynamics :alic ylsie
Simulation of Baffled Stirred Column  Reactor
Hydrodynamics with Sliding Mesh (ISI)
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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
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.

CFD Simulation of Gas Distribution Performance of Gas Inlet  : atio 4lsie
Systems in Packed Columns(ISI)

Sdol paie (o) ) ) (o0 )8 lid B> o9

Chem. Eng. Technology sy i o
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Packed columns are widely used in the chemical process industries.
The optimum operation of these columns requires an even distribution of
gas and liquid flows. This paper describes a method for modeling the flow
pattern which develops 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
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factors which affect gas distribution, such as gas inlet type, gas inlet
diameter and the distance between gas inlet and column bottom, were
analyzed. It was found that gas distribution is more uniform as the inlet
diameter and bottom distance are increased. Comparison of experimental
data with a CFD simulation for several types of gas inlets, such as straight,
slope and bend inlets, shows good agreement.

CFD Simulation of Mass Transfer Efficiency and Pressure s allio olgie
Drop in a Packed Distillation Column(ISI)
Afacan, . Sbaol paic oy pb) ) i 0B sG> :edamgs
Nandakumar, Chuang
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The pressure drop and mass transfer efficiency for two-phase flow in
a structured packed column were simulated using a commercial CFD
package, CFX version 10. The distillation of the methanol/isopropanol
system was carried out in a 0.073 m diameter column, with an element
composed of a ceramic structured packing and 0.053 m in height. The
Height Equivalent to Theoretical Plate (HETP) value varied from 0.106-
0.146 m. Pressure drop experiments were measured with an air/water
system. The pressure drops at the flooding and loading points were ca. 173
and 580 Palm of packing, respectively. HETPs and pressure drops
calculated from the Computational Fluid Dynamics (CFD) model were
compared to their experimental counterparts. The average relative error
between CFD predictions and the experimental data for the prediction of dry
pressure drop, irrigated pressure drop and mass transfer efficiency are 20.3
%, 23 % and 9.15 %, respectively. In all cases, the CFD predictions show a
good agreement with the experimental data, indicating that CFD is a
reliable, cost saving and suitable technique for the design and optimization
of separation processes.
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Effect of Inclin Angle and Filling Ratio on Thermal s allio olgie
Performance of a Two-Phase Closed Thermosyphon under
Normal Operating Conditions(IST)
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A Neuro-Fuzzy Model for a Dynamic Prediction of Milk s allio olgie
Ultrafiltration Flux and Resistance(ISI)

d‘)w oo ‘u’_,l)_[f)w 3]9> ‘dw%..\a.m‘unm\/‘m)wb 10— g

Iranian Journal of Chemistry & Chimical Engineering sy i oS

Y;(Y) oyl

VeV rolr @)Lt
: oS>

A neuro-fuzzy modeling tool (ANFIS) has been used to dynamically
model cross flow ultrafiltration of milk. It aims to predict permeate flux and
total hydraulic resistance as a function of transmembrane pressure, pH,
temperature, fat, molecular weight cut off, and processing time. Dynamic
modeling of ultrafiltration performance of colloidal systems (such as milk)
is very important for designing of a new process and better understanding of
the present process. Such processes show complex non-linear behavior due
to unknown interactions between compounds of a colloidal system. In this
paper, ANFIS, Multilayer Perceptron (MLP) and FIS were applied to
compare results. The ANFIS approximation gave some advantage over the
other methods. The results reveal that there is an excellent agreement
between the tested (not used in training) and modeled data, with a good
degree of accuracy. Furthermore, the trained ANFIS are capable of
accurately capture the non-linear dynamics of milk ultrafiltration even for a
new condition that has not been used in the training process (tested data). In
addition, ANFIS and Multilayer Perceptron (MLP) are compared and the
Matlab software was adopted to implement the method
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Robust Control of an IlI-Conditioned Plant using pi-synthesis:  : allie ;lgis
A case Study for High-Purity Distillation
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The goal of this paper is to provide a controller design for a
high-purity distillation column where the effect of uncertainties is taken into
account. A structured uncertainty model has been developed which
describes the dynamics of the high-purity distillation column for the entire
operating range. Further, a two-point composition control scheme using the
LV-configuration is applied which yields acceptable performance
specifications. The structured singular value (u«) is used as a tool for
evaluating the achievable control performance which is defined in terms of
the H.-norm of the weighted sensitivity function. In addition, a
decentralised PID controller based on internal model control (IMC) scheme
that is optimally tuned is found to be robust. The results of simulations show
good disturbance rejection and set-point tracking for the controller.
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Optimising flow-sediment transport parameters for rivers s allio olgie
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The unsteady flow-sediment transport equations for a real river-
reservoir system contain unknown hydraulic, sediment and geometric
parameters. Knowledge of these parameters and input data comprising
initial and boundary conditions is required to simulate flow-sediment
transport, water surface and river bed profiles. The sensitivity analysis and
optimisation procedure, which involves determining these parameters by
fitting a model with real river field data, is an important tool for finding the
best-fit values of each parameter in a river-reservoir sediment transport
model. Sensitivity analysis and optimisation methods have been found to be
very useful when applied to sediment routeing problems in river-reservoir
systems. This technique was employed for optimisation of some of the
important parameters involved in graded sediment routeing and bed
armouring processes using a non-linear coupled model (NCMG). The
particular parameters studied in this investigation are degradation, bed
armouring and grain size distribution of bed material in a river bed
downstream of a dam. The effects of bed roughness, sediment parameters
and thickness of the active layer on bed level changes are studied. A
combined Gauss-Newton and modified Newton method are employed to
calculate optimised parameters.
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Application of Wavelet Neural Networks in Optimization of s allio olgie
Skeletal Buildings under Frequency Constraints
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The main goal of the present work is to decrease the computational
burden for optimum design of steel frames with frequency constraints using
a new type of neural networks called Wavelet Neural Network. It is
contested to train a suitable neural network for frequency approximation
work as the analysis program. The combination of wavelet theory and
Neural Networks (NN) has lead to the development of wavelet neural
networks. Wavelet neural networks are feed-forward networks using
wavelet as activation function. Wavelets are mathematical functions within
suitable inner parameters, which help them to approximate arbitrary
functions. WNN was used to predict the frequency of the structures. In
WNN a RAtional function with Second order Poles (RASP) wavelet was
used as a transfer function. It is shown that the convergence speed was
faster than other neural networks. Also comparisons of WNN with the
embedded Artificial Neural Network (ANN) and with approximate
techniques and also with analytical solutions are available in the literature
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A Hybrid Radial-Based Neuro-GA Multiobjective Design of — : allis lgie
Laminated Composite Plates under Moisture and Thermal
Actions
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In this paper, the optimum weight and cost of a laminated composite
plate is seeked, while it undergoes 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 theory is used as the failure criterion.
The theory of analysis was based on the Classical Lamination Theory
(CLT). A newly type of Genetic Algorithm (GA) as an optimization
technique with a direct use of real variables was employed. Yet, since the
optimization via GAs is a long process, and the major time is consumed
through the analysis, Radial Basis Function Neural Networks (RBFNN) was
employed in predicting the output from the analysis. Thus, the process of
optimization will be carried out through a hybrid neuro-GA environment,
and the procedure will be carried out until a predicted optimum solution is
achieved.
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Numerical study of laminar mixed convection of a nanofluid s allio olgie
in horizontal curved tubes(ISI)
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Fully developed laminar mixed convection of a nanofluid consisting of
water and Al203 in a horizontal curved tube have been studied numerically.
Three-dimensional elliptic governing equations have been used.
Simultaneous effects of the buoyancy force, centrifugal force and
nanoparticles concentration has been presented and discussed. The
nanoparticles volume fraction does not have a direct effect on the secondary
flow, axial velocity and the skin friction coefficient. However, its effect on
the entire fluid temperature could affect the hydrodynamic parameters when
the order of magnitude of the buoyancy force becomes significant compared
to the centrifugal force. For a given Reynold number, buoyancy force has a
negative effect on the Nusselt number while the nanoparticles concentration
has a positive effect on the heat transfer enhancement and also on the skin
friction reduction.

Developing mixed convection of a nanofluid in a horizontal s allio olgie
tube with uniform heat flux(ISI)

Aeodlire ool 9 L 68T T ouom g
International Journal of Numerical Methods for Heat & Fluid  : a2 pUs
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Purpose — This paper seeks to show the effect of using nanofluid on
mixed convection heat transfer in a horizontal tube.

Design/methodology/approach — Three-dimensional elliptic governing
equation has been solved using finite volume approach. Grid independence
test has been performed to find the suitable grids.Obtained numerical results
have been validated with the available experimental and numerical results in
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the literature. Parametric study has been done to see the effects of Reynolds
number, Grashof number and volume fraction of the nanoparticles on the
hydrodynamic and thermal parameters in a horizontal tube.

Findings — The nanoparticles volume fraction does not have a direct
effect on the secondary flow and the skin friction coefficient. However, its
effect on the entire fluid temperature causes the strength of the secondary
flow to reduce. For a given Grashof number, increasing the particles’
concentration augments convective heat transfer coefficient. It does not
have a significant effect on the skin friction coefficient at the low Grashof
number. However, skin friction coefficient is slightly affected at the higher
Grashof numbers .Research limitations/implications — The Grashof number
is limited for which the Boussinesq hypothesis for the variation of density
with the temperature would be valid.

Practical implications — This paper promotes designing heat
exchangers, solar collectors, cooling electronic devices.

Optimal geometry design of radiative enclosures using the s Ao ylgie
genetic algeorithm(IST)
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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
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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Multy-Objective Optimization Approach to the PI Tuning s aAllie olgne
Problem

Griffin,Fleming « ¢ )liél Lo dmw dw 3 0053 &l
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Sep. 2007 Ayl gyl

R

This paper presents a simple PI control design approach for first
order plus dead time processes. The design method aims to obtain good
responses to setpoint and load disturbance signals, good robustness to model
errors and small variation of the control signal, simultaneously. The design
problem is formulated as a multi-objective optimization problem. Using
multi-objective genetic algorithms, the optimization problem is solved and
optimal PI tuning formulae are developed. Simulation results demonstrate
the effectiveness of the proposed method in coping with conflicting design
objectives.
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Energy Reduction in Paraplegic Gait Support Weight on s allie olgne
Treadmill
s)lisl IS5 smw 5w Gharooni, tokhi, — : cai—as &,
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A loss of ability to walk upright causes tremendous stress for
patients with SCI (spinal cord injury), stroke or other neurological injuries.
Statistics indicate that a large proportion of people with spinal cord injury
who sustain motor incomplete lesion can regain recovery of over ground
ambulation [1]. The use of body-weight-supported treadmill training
(BWSTT) can help paralysed patients to improve their walking ability. The
BWSTT has several advantages: patients can walk continuously within a
limited space and the support system provides partial weight bearing for
patients. One of the main problems encountered in the development of an
independent assistive walking system such as BWSTT is the energy
requirement for powering the lower extremity joints. For development of an
efficient mechanism to reduce gait energy, it has been proposed that stored
spring energy and limb segment potential energy could be used to replace
the function of the hip flexors or withdrawal reflex [2]. By using a spring to
resist knee extension, excess quadriceps energy can be stored in a
mechanical spring. The release of this energy causes knee flexion, which
due to inertial properties of the leg, forces the hip to flex. This concept
resulted in the Spring Brake Orthosis (SBO), which coupled a coil spring at
the knee with on-off brakes at the hip and knee. The results demonstrated
that quadriceps stimulation alone could provide knee flexion, knee
extension and hip flexion. The SBO concept has also been used in this paper
for simulation of humanoid biped gait. The purpose of this study is to
develop a humanoid model for body weight support treadmill walking
analysis and to develop a suitable simulation and control strategy for
humanoid treadmill walking motion. In addition, this research investigates
the role of the control strategy on reducing the input energy during the gait
cycle on treadmill. For this purpose, firstly, a humanoid model for treadmill
walking study based on anthropometric data of human is developed to
simulate human walking. Secondly, the role of the energy storage device on
reducing joint work energy is demonstrated through simulation of the swing
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phase of a humanoid gait under the same trajectory with two control
methods; closed-loop PID control and open loop fuzzy logic control (FLC).

The Effectiveness of Control Plan on Reducing Humanoid s aAllie lghe
Gait Energy

«liél B¢ amw  Samad C. Gharooni, Osman Tokhi and  : ssi»s &)
Iranian Conference on Biomedical Engineering R PO
Iran, s aSll Jexo
Feb. 2007 s a Syl b

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-
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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Investigation of Multilayer Probe-Fed Microstrip Antenna s aAllie olgne
for ultra Wideband Operation
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In this paper a multilayer multi-resonator probe-fed microstrip
antenna is numerically investigated using Method of Moments (MoM). The
antenna structure includes a feed patch and two parasitic patches located on
the bottom layer while another parasitic patch is placed on the top layer and
the two layers are separated by an air gap. The effect of feed-point location
and distance between parasitic patches with feed patch on the radiation
performance of the antenna are investigated. The results show that
impedance bandwidth of 7.6 GHz (53.9%) for VSWR<2 and gain of 7.53
dB is obtained.
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Biological Copper Extraction from Copper Smelters Dust s Al oylgne
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Biological copper extraction from the copper flue dust in the
smelting factory of Sarcheshmeh Copper Complex has been investigated. At
the present, the dust is recycled to the smelters which reduces their
efficiencies and increases the required energy for the smelting process. In
this study, bioleaching of the copper dust in a continuous system including a
feed tank and two-stage aerated stirred tank bioreactors was examined as an
alternative process. The effects of different parameters such as pulp
densities, residence times and temperatures on the final copper recovery and
redox potential were studied. Lower pulp densities resulted in a stable redox
potential in both reactors while increasing the pulp density to 7% (w/v)
created an unstable redox potential in the first bioreactor especially at lower
temperatures. Final copper recoveries calculated for pulp densities 2%, 4%
and 7%, were 89.7%, 91.8% and 90.6% with residence times of 2.7, 4, 6
days, respectively. The process of dust bio-treating was net acid consuming.
The promising results indicate that bioleaching is a feasible process that can
be applied to copper flue dusts

A Kenetic Study of Palladium-Catalyzed Synthesis of Vinyl  :alis 4lsie
Acetate from ethylene in a heterogeneous Gas Reaction
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In this paper, kinetic studies of vinyl acetate (VA) synthesis were
carried out over Pd/SiO2 catalysts using a Pilot fixed bed reactor with the
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catalyst dispersion of 600 m2/gr. The kinetic parameters have been
measured in the temperature range 413-433 K and 0.9MPa. Considering the
variation in partial pressures, concentrations and use of an absorbent has led
us to determination of the limiting step and therefore proposing a rate law
consistent with experimental observation. Analysis of efficiency and
conversion were also discussed and the best operating condition was
selected.
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the Iranian universities along with the developments in the
petroleum, petrochemical, gas and the chemical industries before and after
the Islamic revolution. The chemical engineering departments in the
governmental and nongovernmental universities are introduced with the
number of student admitted into the B.Sc, M.Sc and Ph.D levels for the day
and evening programs. Various chemical engineering disciplines or subtitles
are also presented in undergraduate and postgraduate studies. Faculty members,
publications, and the chemical engineering institutions in Iran have also been
reviewed in the paper.

Solubility and diffusional coupling effects on mixed gas s aAllie olgne
transport through glassy polymeric membranes
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The presence of a second component in a two component penetrant system
has been shown to affect the transport and separation properties of a glassy
polymer. However, such coupling effects appear to be absent in the rubbery
polymer. The estimation of gas solubility and diffusion coefficients for mixed gas
under individual gases permeation conditions assists us in better understanding of
the true transport phenomena involved. In this study, the equilibrium sorption of
mixtures in various polymers was modeled using the experimental data available
in the literature. The non-ideal effects arising from the presence of other gas is the
objective of this research and is presented in this wor
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Theoretical simulation and experiments to investigate CO, &  : alliws lgie
H’S capture from a gas mixture in HFMC&MGA process
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The major advantages of the membrane absorption are the larger interfacial
area, a better device-modularity and more operational flexibility. The factors that
impact the efficiency and performance of the absorption process using a hollow
fiber membrane contactor (HFMC) and membrane gas absorption (MGA), as well
as the evaluation are reviewed in this paper. The effect of various operating
conditions on CO2 & H2S outlet concentration , average flux and mass transfer
coefficient was examined and compare with other cases. The operating conditions
examined included the feed gas concentration, the gas velocity (resident time), the
liquid velocity, and the gas pressure

An experimental & theoretical investigation on thermal s allie olgne
perfprmance of a gas-liguid thermosyphon heat pipe heat
exchanger in a semi-industrial plant
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This present work investigates application of palladium-based membranes
in methanol synthesis reactor theoretically. A novel reactor configuration with
perm-selective Pd-Ag has been proposed. In this configuration the synthesis gas
flow was divided two reaction side flow and tube side flow in co-current mode.
The perm-slective layer of palladium allows hydrogen in tube side to penetrate to
the reaction side. Permeated hydrogen in reaction side maintains a suitable
hydrogen level along the reactor and enhances outlet methanol mole fraction. In
this study results of two novel synthesis membrane reactors were compared with
conventional methanol synthesis reactor under same process conditions. Also effect
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of key parameters on reactor outlets mole fraction such as membrane thickness,
reaction side pressure, tube side pressure and ratio of tube side flow rate over
reaction side flow rate were investigated

experimental & theoretical investigation of Pressure Drop s aAllie olgne
across Tube Bundle of a THPHE and Introducing a New
Correlation
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Hydrodynamic and thermal performance of a heat pipe heat exchanger
depends on a number of parameters such as heat pipe diameter, bundle geometry,
orientation, fin spacing and size, etc. In this paper experimental and theoretical
research has been carried out to investigate the pressure drop across tube bundle of
an air to liquid thermosyphon heat pipe heat exchanger (THPHE). According to
experimental data and the other methods, a new correlation for THPHE with
individual finned tubes and in-line geometry has been introduced. The error of
pressure drop for 40 experimental points in the new correlation is less than %15. It
indicates that the new correlation possesses an acceptable accuracy in the
prediction of pressure drop

Hydrodynamics of bubbling Fluidized Bed by s Al ylgne
Computational Fluid Dynamics
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Gas—solid fluidized bed reactors have many industrial applications and
have been studied by many researchers. In this study, the 2D hydrodynamics of
fluidized bed was investigated by using CFD analysis. To perform the simulation




of fluidized bed, the two-fluid model (TFM) by the kinetic theory of granular flow
(KTGF) was used to describe the solid particles as continuum phase. Also for this
system (dense gas-solid fluidized bed), an algebraic granular energy-balance
equation is proposed for determining the granular temperature instead of solving
the full granular energy balance equation. This simplification does not lead to
different results, but significantly reduces the computational effort of the
simulation. The computational fluid dynamics simulation results were compared to
bubbling fluidized bed containing the spherical glass beads of 250-300 micron in
diameter. The results of this simulation for local voidage and local solid velocity
are in a good agreement with the experimental data and show a suitable trend in
comparison with the theoretical findings

Determiation of Pressure Drop in Wire Mesh Mist s Allio ylgne
Eliminator by CFD
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With this article, pressure drop was predicted in a mist pad by CFD and
compared with the available experimental data and empirical model. A CFD study
was made to determine the pressure drop of wire mesh mist eliminator as a
function of broad ranges of inlet velocity 1-7 m/s. The simulation was carried out
in an industrial scale layered type demister pad made of stainless steel wires. These
variables were measured as a function of vapor velocity (1-7 m/s), packing density
(200 kg/m3), pad thickness (200 mm), wire diameter (0.31 mm) and distance
between mesh wires of (5 mm). The numerical solutions were carried out using
spreadsheet and commercial CFD code FLUENT 6.0. The CFD simulations predict
excellently the wire mesh mist eliminator pressure drop under inlet velocity with a
maximum deviation of 14% from the Frashband’s refinery data and 21% from
empirical formula. The efficiency of the demister is at highest at the gas inlet
velocity of 6 m/s
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Camparison hydraulics and flow patterns of Sive and Mini- s aAllie olgne
Grid valve using CFD
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In a cross gas-liquid contact tower, liquid moves across tray while
gas flows up through opening in the trays.Many crossflow trays are simple
sieve trays .Some trays have valves associated with the tray opening, and
others have fixed deflector. In this study the flow pattern and hydraulics of
stationary valves which is known as Mini V-Grid MVG tray, is predicted
with computational fluid dynamics. The gas and liquid phases are modeled
in a 3-D CFD in the Eulerian framework as two interpenetrating phases.
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Velocity distributions, clear liquid height,and liquid hold up fraction in froth
were investigated for various gas flow rates at constant liquid rate. The
results of MVG tray is compared with sieve tray. The tray geometry and
operating conditions were based on Solari and Bell (1986) sieve tray air-
water simulator with 1.213-m diameter and for MVG tray only the tray
openings differ from it. The simulation results of sieve tray have a good
agreement with experimental data of Solari and Bell (1986).The simulation
results show that the clear liquid height and pressure drop of MVG tray is
lower than sieve tray. The efficiency of MVG tray is higher than sieve tray
therefore it can be used extensively in industrial application which is
important conclusion of this study

Hydrodynamics comparison of bubbling fluidized bed s Al ylgne
contain Geidart A and B by CFD
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Gas—solid fluidized bed (FB) reactors have many industrial
applications. Hydrodynamic of these systems is very complex, and this
phenomenon is critical to modeling and simulation of the FB systems. In
this study, the hydrodynamics of 2D gas—solid fluidized bed contain Geldart
A and B was simulated by CFD code. The Eulerian—Eulerian two-fluid
model based on kinetic theory of granular flows (Eulerian-Granular) was
used to simulate these systems. The CFD simulation results were compared
with the experimental results of a bubbling fluidized bed (BFB) contain the
average spherical glass beads (Geldart B) of 275 -m in diameter and FCC
particles (Geldart A) of 54.7 -m in diameter. The range of superficial gas
velocities was 0.3-0.46 m/s. The CFD results shown the bubbling regimes at
this range of superficial gas velocity for both systems (FB contain the
Geldart A and B particles). The predicted results of CFD code for the FB
contain Geldart A and B was compared in several aspects. In addition, the
simulation results have a good agreement with the experimental data
available in literature
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Bioleaching of the copper flue dust emitted from the smelters at
Sarcheshmeh Copper Complex has been studied. At the present, the dust is
recycled to the smelters which reduces their efficiencies and increases the
required energy for smelting. In this study, as an alternative process,
bioleaching of the copper dust was investigated in a continuous series of
two-stage airlift bioreactors each with a working volume of 6.2 liter. The
effects of pulp densities, retention times and temperatures on bioleach
performance of the copper dust were evaluated. Lower pulp densities
resulted in a stable redox potential in both reactors. However, increasing the
pulp density to 7%, created an unstable redox potential in the first bioreactor
especially at lower temperatures. Overall copper extractions calculated for
pulp densities of 2%, 4%, and 7%, were 90.1%, 89%, and 86.1% with
retention times of 2.7, 4 and 5 days, respectively. The results showed that
the process is net acid consuming. The high copper extractions showed that
the process of treating copper dust using mesophile bacteria has the
potential for further development and assessment for commercial
applications
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Different types of structured packings commonly used in distillation
columns posses different wetting characteristics due to their shape and the
nature of their surface [1]. Liquid holdup is an important parameter that
links many of the design parameters [2]. In this study, Computational Fluid
Dynamics (CFD) has been used to determine the liquid film thickness in
four types of structured packings (Mellapak 250 X, Mellapak 250Y,
Flexipak 1Y and Gempak 1A). Model parameters were evaluated in two
dimensional simulations using two-fluid model and standard k- e turbulence
model .By predicting the liquid film thickness, liquid hold up can be
calculated from theoretical model [3]. In this paper, in all the packings by
approaching to the flooding point, the thickness of the liquid film will
increase, due to direct correlation of the liquid accumulation with liquid film
thickness, in all of the packings the liquid accumulation will increase. It is
observed that the packing Mellapak 250Y at the flow rate of the gas higher
than 2.21m/s would flooding and these flow rates for the packings
Mellapak250X, FlexipaklY and GempaklA are 2.75m/s, 2.33m/s and
0.98m/s respectively. The results agree well with experimental data
available from the literatures.The average relative error for prediction of
liquid hold-up in Mellapak 250 Y, Mellapak 250 X, Flexipak 1Y and
Gempak 1A are 15.20%,17.6%,14.98% and 13.04% respective
Computational fluid dynamics has been used to determine liquid film
thickness and liquid hold up of different structured packings(Mellapak
250Y, Mellapak 250X, Flexipak 1Y, Gempak 1A)
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Effects of geometrical characteristics on Dry Pressure Drop sl oylgne
of Packed Columns using CFD Analysis
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Structured packings, have found great applications in industries,
because of lower pressure drop and higher capacity and efficiency in
comparison with random packings and trays. Dry pressure drop is one of the
most important parameters in design of structured packed columns. Type of
packing and geometrical characteristics such as specific surface area,
dimensions and angle of channels and porosity are among the important
parameters affecting pressure drop. In this paper, effect of these parameters
on pressure drop has been investigated using a computational fluid
dynamics approach. The results have been compared with experimental data
as well as Bravo model, and show good agreement. The average relative
errors obtained are between 3.3% to 16.1%. From the results it is shown that
pressure drop decreases with decreasing specific surface area of the packing,
increasing bed porosity, increasing the channel angle with respect to
vertical, and increasing the channel dimensions. From the results obtained
by increasing the channel angle from 45° to 60°, pressure drop decreases by
59.6%. Increasing the bed porosity from 62% to 98% results in 40%
decrease in pressure drop. For Flexipak structured packings, a decrease of
49% in specific surface area results in 57.6% decrease in pressure drop.
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CFD Simulation of Notched-Trough Liquid Distributor in s Allie olgie
Packed Columns
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Liquid distributors are widely used in packed columns. In this work,
first, the Zuiderweg theory (1993) which explains the quality of liquid
distribution is mentioned, then, the distribution of liquid in Notched-trough
liquid distributor is analyzed by CFD simulation. The results of simulation
at different HETPs of packing and different distributor diameters are
compared with experimental data. These results show the validity of
simulation and appropriate liquid distribution. The best liquid distribution
was occurred at HETP = 0.15m, where the coefficient of variation (Cv) and
maldistribution index (MI) were 3.6021 and 1.4225, respectively. These
results agree within 0.007% and 0.393% error for the Cv and MI to the
experimental results, respectively. In addition, the best liquid distribution
was occurred at 1.5m diameter, where the coefficient of variation Cv =
2.8782 and maldistribution index MI = 1.3696. These results agree within
0.008% and 0.397% error to the experimental results, respectively.
Keywords: Packed column, Structured packing, Liquid distribution,
Computational Fluid Dynamics (CFD), Notched-trough, Maldistribution
Index, Coefficient of Variation
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Energy Cost Minimization and Data Reconciliation s aAllie olgne
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Gas separation plant was studied for energy analysis because it
consumed high energy. This plant consists of three main distillation
columns (demethanizer, deethanizer and depropanizer) and ten heat
exchangers. First of all, the process values are needed to be measured and
collected. The simulation used for this research because there were not
enough measured data to apply energy saving technique. The commercial
software, Aspen Plus, was used to figure out the unmeasured values. Grand
Composite Curve (GCC) and Column Grand Composite Curve (CGCC)
were plotted in order to study the integration between the columns and the
process. To modify the process, retrofit techniques such as inspection and
integration were presented. Three alternatives were proposed and the results
showed that the largest energy saving (alternative number three) was 26.14
% of total energy consumption. This alternative was done by adding side
reboiler at the deethanizer column which used hot stream as the background
process to recover the heat. The consequent results would be energy saving
on both the cooling tower load and the main reboiler duty of the deethanizer
column. The process modifications were based on the possibility of
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changing existing plant. Data reconciliation is the technique for ensuring the
reliability of measurement. This plant contained 20 measured and 170
unmeasured variables. Based on the energy and material balance, 30
reconciled variables were given

Heat Exchanger Network Retrofit by Pinch technology on s aAllie olgne
Reformer Area of Aromatics Plant
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In the situation of high prices and depletion of the world energy, one
way for energy management is in process integration. In Specific, pinch
technology has demonstrated that good process integration pays off through
simplicity of plant design and good use of energy and capital. The principle
is to predict what should be achieved (targeting), and to then set out to
achieve it (design). For modification of existing plants, the retrofitting is
used with the same thermodynamic principles that underlie established
pinch technology. This study uses the process data of Reformer area of an
aromatics plant, which is reconciled, coupled with the Pinch technology for
retrofitting the heat exchanger network to obtain the best design which
results in high degree of energy recovery. In this area of plant, nine heat
exchangers can be found. The streams that involve in this pinch analysis can
be grouped in two types; hot streams and cold streams, which are twenty
four hot streams and sixteen cold streams. First of all, the target of energy
saving will be conducted for the specified payback period. In this step the
Problem table Analysis and composite curves have been done in order to
find the area and energy target. The result of these targets show the very low
payback period. The retrofit procedure then can be done by constructing the
grid diagram and finding the heat exchangers crossing pinch point.
Eliminating these exchangers plus adding some area of heat exchangers
result in energy saving about 10-20%.
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Distillation 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
columns, 21 hot and 10 cold streams. For this unit the optimum ATmin
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.

Cost Estimation and Optimization of the Topping Unit s Al oylgne
Products in khangiran Gas Refinery in the Steady State
Condition
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Nowadays, optimization of chemical processes is of great
importance from both economical and practical point of view. The aim of
this research is to optimize the topping unit of Khangiran Gas Refinery
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using Hysys software. A nonlinear SQP (Sequential Quadratic Program)
model has been adopted for the optimization purposes. The objective
function of this work is chosen somehow that to maximize the annual
income by considering the utility and maintenance cost. Taking into
consideration that in the optimization of chemical process, the operating
variables should not exceed from the permissible limits and the unit must
operate in the steady state condition, one can impose limits on the primary
and secondary variables. The primary variable that is used for the
optimization in this study is the two feeds to the unit. Furthermore, given
that the composition of the two feed differs and the product can be kept
constant, we can obtain the optimal values. In addition, we can impose
constraint function on the secondary parameters such as minimizing the re-
boiler heating load and condenser, maximizing the product rate of naphtha
with respect to solvent and diesel and keeping it to the minimum with
respect to kerosene and at the same time maintaining the overall capacity
fixed. The findings of this study reveal that we can make a net profit of
about $ 7863626 annually through the selling of the unit products, and raise
the annual income by as much as 1.4 percent through the optimization
scheme.

A Note on the Selection of Timescale for Real-Time s Allio ylgne
Optimization of Processes
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When a plant is in operation, changes in raw cases, what is required is
a real-time optimization (RTO) scheme. Real-time optimization is
frequently considered for plants where external disturbances are both
relatively slow and have a significant impact on the optimum economic
performance of the plant. Although advances in global optimization
methods make the use of global optimizers in real-time optimization
feasible, but there are situations that when the profit landscape changes due
to process parameters variation, the time needed for optimization is so long
that the process parameters change to another values before completion of
the optimization. This faster-than-the-optimization time changes lead the
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optimization procedure into a wrong solution. In this case, even global
optimizers cannot give an optimum operating point. This paper is an
extension of a letter (Razzaghi, K. “Letter to the Editor,” AIChE Journal,
Vol. 53, No. 7, p. 1900, 2007) which deals with the selection of appropriate
timescale for real-time optimization. Some comments are also presented.

A Survey for the Selection of Control Structure for s aAllie olgne
Distillation Columns
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One of the important aspects of distillation control design is the
choice of a good control structure, since improper choice of
manipulated/controlled variable pairing can lead to poor control
performance. In this paper, comparison and selection of structures is mainly
based on the plant condition number. Columns with reflux ratios lesser than
one or greater than five have been shown large condition numbers. The
results show that for the ratio structures, double-ratio structures such as the
(D/(L+D))(V/B)-structure, have smaller values of A;; compared with single-
ratio structures, such as the (D/(L+D))V-structure. In addition, the relative
values of A, are corresponding to the values of Ypin, rather than y, hence ypin
provides a better basis for comparison. It has been observed that the
maximum singular value (o) of the relative gain array (RGA) is a good
indication for selection between ratio and non-ratio structures and also
between various ratio structures. At a constant reflux ratio, columns with
smaller values of Gy,.x show small values of yp,,. Furthermore, a frequency-
based analysis is performed for the selection of the appropriate structure.
The analyses have been shown that although the DV-structure has a relative
small value of condition number compared with other structures, but the
value of A1 is far from one. In contrast, ratio structures have A; values near
one. Frequency-based behavior of ratio structures shows small oscillations
at higher frequencies (> 1 rad/min), while the conventional LV-structures
show large oscillations for smaller values of A;; at higher frequencies.
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Energy and enthalpy temperature profiles for the evaluation s Allio ylgne
of thermodynamic efficiency in distillation columns
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In this work the temperature-enthalpy profile and the exergy loss
profile are used together to improve thermodynamic -efficiency of
distillation columns, by identifying possible benefits of wusing side
exchangers. The method proposed is to compute the exergy loss profile and
to analyze the distribution of the losses across the column stages. The
present work aims at applying the stage-by stage exergy analysis to the
distillation of non-ideal mixtures, e.g. methanoVwater. For these systems
the use of thermodynamic excess properties is required: Gibbs free energy
for phase equilibrium and enthalpy of solution for energy balance. Initial
studies showed that the enthalpy of solution has a small effect on the overall
energy balance of the distillation column, but a significant impact on the
exergy loss profiles. Some profiles even showed a violation of the second
law of thermodynamics, with entropy being destroyed on some stages,
clearly indicating that a wrong approach to exergy calculation was being
used. A model for exergy calculations of non-ideal solutions is presented.
The exergy values so computed are then checked by a consistency test,
using the reversible column profile. Finally, the exergy procedures are used
to study typical methanol/water distillation columns, where the exergy
profiles are used to identify scope for intermediate heat exchange.
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Electro-Spray of High Viscous Liquids for Pro duction of s Allio ylgne
Mono-Sized and Spherical Alginate Beads
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Alginate beads are frequently used for encapsulating of enzymes and
drugs to control their release. They are usually produced by spray of sodium
alginate liquid in a gelling agent using mechanical vibration nozzle or air
jet. In this work an alternative method of electro-spray was employed to
form droplets with desired size from a high viscous sodium-alginate
solution using constant DC voltage. The droplets were then cured in calcium
chloride solution. The main objective was to produce mono-sized beads
from such a high viscous and non-Newtonian liquid (1000-5000 mPa.s).
However, the effects of nozzle diameter, flow rate and concentration of
liquid on size of the beads were also investigated. Among the parameters
studied, voltage had a pronounced effect on the size of beads as compared to
the flow rate, the nozzle diameter and the concentration of alginate liquid.
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The size of beads was reduced to a minimum value with increasing the
voltage in the range of 0-10 kV. However, in a range of applied voltage, an
unstable transition was occurred from dripping mode to jet mode.
Furthermore, increasing the height of fall of the droplets improved the
sphericity of the beads, because of the increase of flight time for the droplets
to relax before gelation. This was especially identifiable at the higher
concentrations of the alginate liquid (i.e. 3 w/v %).

Electro-Phoretic Deposition of Colloidal Co-C¥ Mo Nano- s aAllie olgne
Particles: A method to prevent dispersion of corrosion
products of metal implants in human body
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Corrosion of orthopaedic implants in human body, made of metal
alloys, is a major problem affecting the life of these patients. In most cases,
metal oxide nanoparticles are released as the effect of wear in hip joints,
where the particles are dispersed in the fluid body. This paper presents the
results of an attempt to apply the process of electro-phoretic deposition to
separate colloidal nanoparticles of Co-Cr Mo dispersed in water and in
serum. The colloidal nanoparticles have been produced in a simulation
machine as the result of wear of metal on metal using moving artificial hip
joints. The main objectives of the work are to characterise the stable
conditions for each sample by obtaining zeta potential and size distribution
of the particles as a function of pH of the system as well as to investigate the
effect of electric field strength on rate and yield of separation of the
nanoparticles. The results reveal that applying an electric field to the
colloidal suspension contained in a cell between two parallel electrodes, it is
possible to aggregate the particles on an electrode. However, the rate and
yield of deposition are varied depending on the electric field strength and
type of colloidal solutions. During the process some gases are released on
the electrodes due to the electrolysis of water. More investigation needs to
be done to prevent the latter problem and to characterise the possible side
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effects of the process on human before expanding the research to the clinical
stage.

Evaluation of Electrostatic Drop Making of Sodium- s Allie olgie
Alginate Liquids for Manufacturing of Gel Type Bead
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Alginate beads are often used for immobilizing of biocatalysts and
are usually produced by dropping in a gelling agent. In this work the
application of constant and pulsating DC electric fields was explored to
control droplet formation of highly viscous sodium-alginate in the jet mode.
The main aim was to produce mono-sized droplets and consequently
mono-sized beads with a specified size after gelation of the droplets in
calcium chloride. The effects of electric field strength and frequency for a
maximum flow rate were investigated to establish the operating boundaries
for a single nozzle. In the jet mode employing the pulsating DC potential at
an appropriate frequency range led to more uniform size distribution and
more spherical beads. Otherwise a constant field promoted the formation of
non-uniform and long filament shaped beads. It was found that in the
absence of any electric field, larger beads were produced with lesser
uniformity in their size distribution as compared to the pulsating DC field.
Increasing the height of fall of the droplets after jet breakup improved the
sphericity of the beads because of the increase of time for droplets to relax
before gelation period.
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Study Parameters Affecting Size Distribution of Beads s aAllie lghe
Produced from Electro-Spray of High Viscous liquids

Py ez ¢ sowans W Jlle ¢ osous paie  odi—20 &yl
5™ International Chemical Engineering Cingress & - PO
Exihibition (ICHEC 2008)

u,ufo)_»lp v eyl o
Aol g5 1 el g,b

D oS>

Elecro-Hydrodynamics (EHD) spray is an important process in
many engineering operations such as ink-jet printing, spray drying and
atomization (liquid jet in air), dispersion and emulsification (liquid jet in
liquid). In this work the method of electro-spray was employed to form
droplets from a high viscous sodium-alginate solution using constant DC
voltage. The droplets were cured in calcium chloride solution to produce
solid beads. The main objective was to extend the knowledge of EHD spray
to high viscous and non-Newtonian liquids (1000-5000 mPa.s). However,
the effects of electric field strength, nozzle diameter, flow rate and
concentration of liquid on size of the beads were specifically investigated.
Among the parameters studied, voltage had a pronounced effect on the size
of beads as compared to the flow rate, the nozzle diameter and the
concentration of alginate liquid. The size of beads was reduced to a
minimum value with increasing the voltage in the range of 0-10 kV.
However, within this range, an unstable transition was also occurred from
dripping mode to jet mode. Increasing the height of fall of the droplets
improved the sphericity of the beads, because of the increase of flight time
for the droplets to relax before gelation
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Preparing of Calcium Alginate Beads from Viscid Sodium s allie olgne
Alginate by Electrospray Method
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Production of calcium alginate beads from viscid solutions of
sodium alginate has been studied using combined method of electrospray
and gelation. The main of study were to prepare monosized and highly
stable beads suitable for drug release process. However, the specific
objectives were to investigate the effect of concentration of sodium alginate
solution as well as the process variables of DC voltage, flow rate, nozzle
diameter and counter electrode diameter on the same size distribution by
application of electrospray method to such a high viscous solutions, it was
possible to control the size of beads in a narrow size distribution and
spherical shape. Different size of the beads was produced in the range of
1.650 — 3.750 mm depending on the applied voltage
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Online monitoring of Emulsion Polymerization of Butyl s Allio ylgne
Acrylate Using Conductimetry and Calorimetry
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The possibility of online measuring the surfactant concentration is of
great interest in understanding the mechanism of particle formation and the
kinetics of emulsion polymerization. In this work, conductivity sensor was
used for in-situ tracing the concentration of ionic surfactants in the latex,
during batch emulsion polymerization. The variations observed in
conductivity signals during emulsion polymerization are in response to
variations in the total surface area of particles. We tried to relate the
variation of surfactant concentration to the evolution of total surface area of
particles using the adsorption isotherm of latex particles. These results were
then coupled with calorimetric results in order to estimate the average
diameter and number of particles as a function of polymerization time.
These techniques were simultaneously used by means of a high gain state
observer, and showed that the number of small particles increases rapidly in
the initial stages of polymerization and then falls to values in agreement
with offline measurements in the final stages of reaction. This means that
the life-time of these unstable particles is not enough long and the offline
measurements can not reflect the real evolution of particle size, particle
number, and limited coagulation during the emulsion polymerization.
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The current work reviews the use of the conductimetry as a tool to
evaluate latex properties and discusses some recent developments in how
the conductivity signal may be used for monitoring the surface area of
polymer particles in the latex during homo- and copolymerization reactions
at real time conditions. Different polymeric and surfactant systems were
investigated, including styrene, methyl methacrylate (MMA) and butyl
acrylate (BuA) as monomers and SDS (sodium dodecyl sulfate) as anionic
surfactant and, DTAB (dodecyltrimethylammonium bromide) as cationic
surfactant. Also, on-line conductivity measurements were performed during
copolymerization runs of MMA and BuA aiming at the production of
core-shell particles. It is shown that the conductivity sensor is able to
provide valuable kinetic information for a number of systems at real time
conditions.

On-Line Monitoring of Batch emulsion Polymerisation usind  : dliw ylse
Conductimetry
G. Graillat, A.F Santos, S. Othman, T.F. . xs,5505,5 :eaiss &l
McKenna
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This work investigates the feasibility of implementing conductivity
measurements for the purpose of the on-line monitoring of particle
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generation by following the evolution of free surfactant concentration
during SDS/BA emulsion polymerizations. The conductivity and
temperature were measured on-line during the reactant addition and reaction
stages of a number of batch emulsion polymerizations. Samples were
collected for off-line analysis of particle size and conversion. The variations
observed in conductivity signals during emulsion polymerisation are in
response to variations in the total surface area of particles. We tried to relate
the variation of surfactant concentration to the evolution of total surface area
of particles using the adsorption isotherm of latex particles. These results
showed that the number of small particles increases rapidly in the initial
stages of polymerisation and then falls to values in agreement with oftf-line
measurements in the final stages of reaction. This means that the life-time of
these unstable particles is not enough long and the off-line measurements
can not reflect the real evolution of particle size, particle number, and
limited coagulation during the emulsion polymerisation. These results can
be confirmed by the new results developed by a mathematical model based
on DLVO stability model

Investigation of Liquid-Liquid Equilibria for Ternary s aAllie olgne
Systems using different thermodynamical models
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(Liquid + liquid) equilibrium data are presented for (water + acetic
acid + 1-hexanol, water + formic acid + 1-octanol) at T = 293.15 K and
atmospheric pressure. Phase diagrams were obtained by determining tie-line
data. The NRTL, UNIQUAC, UNIFAC and Dortmund — Modified UNIFAC
models were used in order to calculate the phase compositions of the ternary
systems, and results were compared with experimental data.
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The batch emulsion polymerisation of butyl acrylate (BA) in the
presence of Sodium Dodecyl Sulphate as emulsifier and potassium
persulphate as initiator was investigated at low concentration of monomer.
The methods of gravimetry and calorimetry were used to investigate the
kinetics of this process. The results showed that the average number of
radicals per particle is proportional to surface of particles. A semi-empirical
model for the average number of radicals per particle as a function of
conversion, temperature and particle diameter is presented. Monomer
concentration in particles [M]p, and particle number Np, can also be
presented as a function of conversion and particle diameter, therefore the
rate of polymerisation would be presented in terms of conversion,
temperature and particle diameter which gives a suitable tool for on-line
monitoring and process control.

Calculation of Equlibrium Flame Temperature and s Al oylghe
Composition for Gaseous Fuels Combusitin Using the
Minimisation of Gibb's Free Energy Method

6 adllgd T g, laallgd ) o s yd ol 3 1 eaims &l

5™ International Chemical Engineering Cingress & - PO
Exihibition

u,ufo)_»lp s adlyl o
ANoole g5 el g,b
PouSs

Mathematical formulation and modeling of combustion processes is
an important tool in the understanding of such phenomena. Determination of
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equilibrium temperature and composition is often the first stage in
calculating combustion characteristics. There are a number of techniques to
carry out this calculation and in this paper minimization of Gibb’s free
energy is used to generate a computer code to perform this calculation. The
effect of various effective parameters i.e. initial temperature, pressure,
equivalence ration, and type of fuel on the equilibrium temperature and
composition has been investigated and results are presented in this work.
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Advancing in Optimization of Hydraulic-Sediment s Al ylgne
Parameters
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In a varied unsteady flow-sediment transport system there are
various hydraulics sediments and geometric sub-system parameters need to
be adjusted. These are; major parameters, with calibration data, including
initial and boundary conditions defines water-sediment movement in a river-
reservoir system at upstream and/or downstream of a dam. The optimization
system parameters technique employed here to analyse and find optimum
parameters by fitting the model to natural real river data. Before
optimization procedure, a sensitivity analysis of major parameters involved
in a flow-sediment transport model was made to prove the reliability of the
solution procedures employed for finding the key parameters in a graded
sediment routing and bed armouring processes system. A fully coupled non-
linear numerical model [NCMG] developed by author was used applied to
real river case study, and major practical problems involved within the
river-reservoir system at upstream/downstream, including river bed
degradation, bed armouring, and grain size distribution of bed material were
successfully analyzed.

Fixing well Graded Sediment Variables s Allio ylgne
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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
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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
7,500us/cm in 25 years. Human influences in some areas are so prevalent,
that the groundwater type changed from a Na'-HCOs™ in 1976 to a Na'-CI’
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.

Flooding Domains in Kajoo-Saravan Rivers s Allio ylgne
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Natural stream’s environment, design, shape, cross-sectional
geometry, and built materials change from time to time. Therefore, in a
realistic flooding design and prediction, it is necessary to incorporate effects
of such engineering consequences on mechanics of flooding, Effects of a
number of multi-variables non-uniform built environmental factors
including, flow components, bed materials, grainsorting, on hydraulics and
sediment transport of natural rivers were studied. A linear and non-linear,
coupled and uncoupled flow and sediment components were considered for
design and prediction. The non-linear coupled and uncoupled models,
incorporated with bed materials sediment sorting and armouring algorithm
designed for flooding of flow-graded sediment materials were applied to
two naturally built rivers data. Kajoo-saravan and the results of application
of models to flow and sediment changes were discussed.
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Solutions to Sediment-Laden Water Problems s Al ylgne
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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
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
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 made between different solutions when they were
solved in an approximate, linear, and or in the most complete non-linear
forms. Also, by ignoring certain terms, the sediment continuity equation was
uncoupled from the other governing 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.
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A new approch for modelling of active layer thickness and s aAllie olghe
gradedf river bed armoring
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For natural real rivers having graded bed materials, simulating the
actual active layer thickness in a bed coarsening and armoring model needs
a broad attention and research investigations, because the thickness varies
significantly with the variation of hydraulics conditions, geometry of the
rivers, the length of the computational time-step, and the gradations and size
of the bed materials etc. In a degrading situation, the rate of armoring will
depend on the thickness of the active layer. There are various explanations
for active layer thickness, bed coarsening, degradation, grain sorting and
bed armoring terms used by different researchers. In this paper relative
merits and disadvantages of most popular algorithms compared with a new
approach, one developed by the Author is discussed. Introduced new
approach was tested with field and experimental data, compared with most
popular models available in literatures. Sediment deposition and gradation
upstream of a river-reservoir, erosion downstream of a dam was studied to
test the new model developed (NCMG) for the non-uniform complete
solution of graded bed materials in rivers. The active layer introduced in the
model worked well for a bed sorting and armoring phenomena investigated
downstream of a dam. For natural real rivers having graded bed materials,
simulating the actual active layer thickness in a bed coarsening and armoring
model needs a broad attention and research investigations, because the thickness
varies significantly with the variation of hydraulics conditions, geometry of the
rivers, the length of the computational time-step, and the gradations and size of the
bed materials etc. In a degrading situation, the rate of armoring will depend on the
thickness of the active layer. There are various explanations for active layer
thickness, bed coarsening, degradation, grain sorting and bed armoring terms used
by different researchers. In this paper relative merits and disadvantages of most
popular algorithms compared with a new approach, one developed by the Author is
discussed. Introduced new approach was tested with field and experimental data,
compared with most popular models available in literatures. Sediment deposition
and gradation upstream of a river-reservoir, erosion downstream of a dam was
studied to test the new model developed (NCMG) for the non-uniform complete
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solution of graded bed materials in rivers. The active layer introduced in the model
worked well for a bed sorting and armoring phenomena investigated downstream
of a dam.

Erosion and sediment sorting in flood plains s Allie olgie
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In this study sediment sorting as the result of eroding materials
movements by flooding was studied. The transport processes in natural
streams for two phases of hydraulics and graded bed (mixed grains)
sediments together with sorting of particles and armoring phenomena is
rather complex and none of the current methodologies describe it fully
together in a coupled procedure. In particular, when we deal with real river
data, optimizing of major hydraulics and sediment parameters involved in
the process is another important aspect which is not justified in the most of
the available algorithms, thus a specially designed model is required.
A numerical algorithm is developed by author and applied to many selected
case studies and flow-sediment problems upstream, downstream, and river-
reservoir system tested with experimental and real river bed armoring data.
Study includes two models named as; non-linear complete solution for
graded sediments (NCMG) and non-linear uncoupled model for graded river
bed materials (NUMG), which have been developed to compute different
aspects and problems of flow-sediment transport through natural real rivers,
including the time dependent grain size distribution of the armor layer due
to bed degradation. These models differ in calculating the bed erosion and
deposition in the flow-sediment continuity and momentum equations. The
treatment of this term divides sediment routing models into two main
groups; coupled and uncoupled.
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Deciding artificial impermeable layer depth as a bed rock for —: atiwe lsis
determining of water seepage discharge
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Trench of power plant of Karun IV dam is placed at Karun river and
Monj river clash, in right beach of Monj and left beach of Karun. Level of
water in these two rivers and bottom level of the trench is different and
therefore trench walls expose to seepage that cause instability of slop walls.
For analysis of seepage quantity and seepage pressure MSEEP software is
used. Depth and position of bedrock are key parameters in seepage analysis,
depth of bedrock defines as an impermeable boundary in analysis that water
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can’t flow in deeper depth than depth of this impermeable boundary.
Although in common methods of seepage analysis small variation of
impermeable layer depth is relinquished, but it can change seepage
discharge quantity. There isn’t any index impermeable layer in trench site so
depth of simulated bedrock in model has direct effect on discharge quantity.
Therefore a virtual impermeable layer must be defined. For determining this
virtual impermeable layer seepage analysis is done with different depths.
Results are examined by SPSS software. With statistic analysis of results in
SPSS, depth of virtual impermeable layer is determined and slope stability
analysis is done based on this virtual layer
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Effect of Inlet Turbulent Intensity on the Broadband Noise s allie olgae
Generated by Blades
Mercadier sy ool odieno &l
Fan Noise 2007 T PPN
:alyl Joo
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A numerical study using LES into the aeroacoustic response of an
airfoil in turbulent flow is carried out. NACAO0012 airfoil is exposed in a
free stream flow with three different turbulent intensities. Flow parameters
have been presented and the effects of the inlet turbulent intensity on the
broadband noise are also shown and discussed. The same study has been
repeated on two parallel blades. It is found that I, affects the spectra by
increasing the sound pressure level up to 15db in the range of frequency
6500-7500 for the case of single blade. While in the case of two blades
sound pressure level increases up to 30dB over the entire range frequency.

Aeroacoustic effects of inlet turbulence intensity on a NACA  : alliws lgie
profile

Mercadier ‘)Q(oo]}g‘;_ ‘JA.AI ol &l

CANCAM 2007 : Jiales ol
¢ alyl Joxeo
Y..v : 4_“)‘ ‘G")U
PouSey

Three dimensional unsteady governing equations have been solved
numerically to study the effect of inlet turbulent intensity on the broadband
noise of an isolated NACAOQ0012 airfoil using large eddy simulation (LES)
turbulence model and Ffowcs- Williams and Hawkings sound computation.
It is shown that for a given Reynolds number, increasing the inlet turbulent
intensity, affects the spectra only in the range of 6500-7500Hz. However, its
average on the whole spectrum augments when the inlet flow perturbations

is increased.
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A new Approach for prediction of estuary flow-sediment s aAllie olgne
variation at the downstream end of a reach

ST oo Me ¢ 19 2l s Lo yde ei—no il

5™ JAHR Symposium on River, Coastal and Estuarine I PPN

Morphodynamics

Sep2007 Ayl gyl
P odsy

For natural real rivers having graded bed materials, simulating the
actual active layer thickness in a bed coarsening and armoring model needs
a broad attention and research investigations, because the thickness varies
significantly with the variation of hydraulics conditions, geometry of the
rivers, the length of the computational time-step, and the gradations and size
of the bed materials etc. In a degrading situation, the rate of armoring will
depend on the thickness of the active layer. There are various explanations
for active layer thickness, bed coarsening, degradation, grain sorting and
bed armoring terms used by different researchers. In this paper relative
merits and disadvantages of most popular algorithms compared with a new
approach, one developed by the Author is discussed. Introduced new
approach was tested with field and experimental data, compared with most
popular models available in literatures. Sediment deposition and gradation
upstream of a river-reservoir, erosion downstream of a dam was studied to
test the new model developed (NCMG) for the non-uniform complete
solution of graded bed materials in rivers. The active layer introduced in the
model worked well for a bed sorting and armoring phenomena investigated
downstream of a dam
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Inverse Estimation of Source Term in Two-Dimensional s aAllie olgne
Irregular Media
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An inverse radiation analysis is presented for estimation of the
source term distribution in irregular two-dimensional absorbing-emitting
media from the knowledge of the exit radiation intensities at boundary
surfaces. A modified discrete transfer method is used to solve the radiative
transfer equation. The inverse problem is formulated as an optimization
problem that minimizes the errors between the exit radiation intensities
calculated and the experimental data. The conjugate gradient method is used
for minimization of an objective function, which is expressed by the sum of
square residuals between estimated and measured exit radiation intensities.
The effects of the measurement errors and optical thickness on the accuracy
of the inverse analysis are investigated. The results show that the source term
distribution over the internal nodes can be estimated accurately, even with
noisy data. However, the estimation of source term over the boundary nodes
are more sensitive to the measurement errors.
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Thermodynamic Optimization of the Solar Parabolic cookers — : aliw ylse
and Comparison with Energy Analysis
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In this paper, an exergetic optimization of the solar parabolic
cookers is developed. For this means, an integrated mathematical model of
thermal and optical performance of the solar cooker is derived. In this
analysis, the most geometric parameters and operating conditions are
considered as variables. Some correlations for exergy efficiency of solar
cooker components are used. Then, exergy efficiency of solar cooker is
derived by using these correlations. In the process of deriving an equation
for the exergy efficiency, while the overall thermal loss coefficient and
other heat transfer coefficients of solar cooker assumed to be variable, the
common error of using the Petela efficiency is corrected to reach the
improved equation of solar radiation exergy. Finally, through MATLAB
optimization toolbox the exergy efficiency equation is maximized. Results
show the exergy and energy analysis of the solar cooker doesn’t have same
behavior. Also, the benefits of the exergy method for the design of solar
cookers were obtained.
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