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CHEMICAL AND ISOTOPIC
COMPOSITION OF
PRECIPITATIONS IN SYRIA

B. A. ZAKHEM, R. HAFEZ
Department of Geology, Atomic Energy Commission,
P.O. Box 6091, Damascus, Syria

13 meteoric stations were selected in Syria for
cumulative monthly rainfall sampling during two
hydrological cycles; 1991-1992 and 1992-1993.
The chemical and isotopic compositions of monthly
precipitation were studied. The winter and spring
rainfall isotopic characteristics were determined,
in addition to the Syrian or local meteoric line
(SMWL) was estimated with a slope of 6.63 and
that of both Syria and Jordan of 6.73. The effect
of climatic factors as temperature and relative air
humidity on oxygen-18, deuterium and d-excess
were studied and it was found that the relationship
between

temperature and  oxygen-18 and

deuterium is a positive linear correlation; however,
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it is a negative correlation with d-excess. The mean
seasonal variation amplitude was determined by
6%o, and the amount effect on isotopic content of
precipitation was studied. The geographic factors
and its affect on isotopic contents of precipitation
such as altitude were considered, furthermore, the
isotopic gradient with altitude was determined for
both oxygen-18 and deuterium (-0.14 %o and -
0.84 %o /100m elevation respectively). The spatial
variability of oxygen-18, deuterium, tritium and d-
excess indicted the effect of mountain chains and
gaps between mountains on the isotopic content
of precipitation, the continental effect on tritium
build-up by about 33% per 100 Km from the coast.
The increase of d-excess values towards the south
west proves the eastern Mediterranean climate type
over this region.

Key Words: Syria; precipitation; environmental
isotopes; Mediterranean climate.
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The monomer and the prepared polymer were
characterized using NMR and FTIR techniques
confirming the corrected procedures used for
the polymerization process of the monomer. The
Ultraviolet absorption spectrum shows a strong
absorption at 240 nm with good indication that
the previous polymer is reasonable optical limiter
material. The transmission and limiting threshold
are deduced for polymer compound dissolved in
non-polar solvent, CCl, at 10 M/l. The limiting
threshold decreases up to 27 m] with the increase
of double bond conjugated number in the prepared
polymer.

Key Words: Optical limiting, Conjugated,
Solvent, Conducting polymer.

PRODUCTION AND
PURIFICATION POLYCLONAL
ANTIBODY ANTI- BRUCELLA
(ABORTUS, MELITENSIS) AND

YERSINIA (0:9, 0:3) OFEGG
YOLKS CHICKEN

A. AL-MARIRI
Department of Molecular Biology and Biotechnology,
Atomic Energy Commission, P O. Box 6091,

Damascus, Syria

Abtract

Immunoglobulins-eggs antibodies

against all bacteria, which we used here, [anti-

contain

Brucella (melitensis and abortus), and anti Yersinai
entrocolitica (O:3 and O:9)] challenges to which
the hen has been exposed. Then, we have isolated
and purificated the polyclonal antibodies anti-
bacteria from egg yolk of livestock hens. Specific
polyclonal IgY antibodies can be purified rapidly
and efficiently from egg yolks using the high
performance chromatography purification system.
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Key Words: Polyclonal antibodies, egg yolk,

Brucella, Yersina entrocolitica immunoglobulin

(Ig).

AUTOMATION THE
ENVIRONMENTAL DATA
RESULTING FROM THE
APPLICATION OF THE
NATIONAL PROGRAM TO THE
ENVIRONMENTAL OBSERVER
IN SYRIA

B. ABDUL GHANI, M. MOUNA
Department of Scientific Services, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria
M. S. AL-MASRI, Y. AMIN
Department of Protection and Safety, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria

In the present study, a computer program has
been prepared to manage the environmental data of
the results of the different analyzed environmental
samples (soil, water and air), which collected
from different places in Syria and analyzed by
Environmental Protection Division in Department
of Protection and Safety. This program was designed
to display the results of these analyzed samples. In
addition, the calculations of some environmental
factors such as inventory of radionuclides in soil,
transfer factor of soil to plant or food to organ
and external or internal radiation dose for the
population are also presented. Maps of main cities,
water resources, soil classification and annual rain
rate can be displayed.

Key Words: Computer programs; Automation;
Environmental samples.
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Key Words: Hollow Cathode Plasma, Argon-
Oxygen, Optical diagnostic, Langmuir Probe.

DESIGNING OF WATER
HEATING SYSTEM BY SOLAR
ENERGY

M. CHAHOUD
Department of Scientific Services, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria

A solar water heating system based on solar
concentrating collectors has been designed in this
work. A parabolic dish covered with aluminum
sheets was used to reflect the solar radiation to the
receiver which is placed at the focus point of the
dish. The receiver contains copper tubes with the
heating medium inside.

The efficiency measurements resulted in
moderate values of the conversion factor 1, and
the linear heat loss factor k. These values are
comparable to the values of unglazed collectors
given in the literature. A number of possibilities to
improve the efficiency and to reduce the costs of
the system are suggested.

Key Words: solar water heaters, solar
concentrators.

AZOOSPERMIA OR
SPERMATOGENETIC FAILURE
CAUSED BY AZF LOCUS
ABNORMALITIES ON Y-
CHROMOSOME IN 27 SYRIAN
STERILE MEN

W. AL ACHKAR
Department of Molecular Biology and Biotechnology,

L. 22t
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Atomic Energy Commission, P O. Box 6091,

Damascus, Syria

qY11l region of Y chromosome  contains

Azoospermia Factor locus, This locus consists
of three sub regions AZFa-AZFb-AZFc, and its
responsible of the spermatogenesis.

Karyotype study and fluorescence in situ
hybridization detection using SRY probe for 27
infertile males were first investigated.

Polymerase chain reaction (PCR) amplification
of 13 loci spanning the AZFa, AZFb, AZFc
subreagions using primers was performed.

Five cases of microdeletion in the AZF locus
were observed; 2 cases in AZFa, third case in AZFb,
forth case in AZFc (DAZ).

In the fifth case, a large deletion in the long
arm of Y chromosome (46, XYdel Yq12), in the
region of SY84, DFFRY, SY117, ZEX/ZFY and
two copies of SRY gene in its telomeres were
observed. In these cases no spermatogenesis was
observed. This confirms that the AZF locus on the
long arm of the Y chromosome is the responsible of
the spermatogenesis. In this report, we present the
complete results of this study.

Key Words: Azoospermia factor,
Oligozoospermia, Azoospermia, Infertility.

PREPARATION OF (POLYMER-
METAL) COMPOSITE FOR
OPTICAL LIMITING ACTION

A.W. ALLAE A. AL-ZIER, A. ALLAHHAM
Department of Physics, Atomic Energy Commission,
P O. Box 6091, Damascus, Syria

Poly(dimethylacetylendicarboxylate) has been
prepared using hexacarbonyl molybdenum as
a catalyst in order to be used as optical limiter.
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(FTIR) and optical measurements showed that the
behavior of both identified IR group densities and
deposition rate as a function of oxygen fraction
is similar to that of O, dissociation degree. The
inorganic nature of the films depends significantly
on oxygen fraction, the best inorganic structure
of deposited films has been obtained for 62%
HMDSO content in the mixture HMDSO/O,
(o, =0.38). ‘The refractive index for deposited
films from pure HMDSO (Xo, =0) has been found
to be higher than that of films deposited from
HMDSO/O, mixture. In HMDSO/O, plasma,
it has a behavior similar to that of deposition rate,
and it is comparable to that of quartz. The effect of
oxygen fraction on the corrosive properties of thin
films deposited on steel has been investigated. It is
found that the measured corrosion current density
in 0.1 M KClI solution decreases with the addition
of O, to HMDSO plasma, and it is minimum for
X0,=0.38.

Key Words: HMDSO, O, fraction, FTIR,
Actinometry, Remote Plasma, Optical Properties,
Corrosion Behavior.

& REPORTS

DESIGEN OF PRIMERY
FILTERS DECONTAMINATION
SPECIAL BASE IN GAS
BURNING AREA OF NORM
DESCALINGFACILITY

A.AHMAD
Department of Protection and Safety, Atomic Energy
Commission, PO. Box 6091, Damascus, Syria

In this study a metallic base was designed to
preciselyaccommodateprimaryfilteringasburning
area of NDF (NORM Descaling Facility). This

http://serversmiso.aecs.sy
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base ensures stability of the metallic filter frame
located on the upper base frame with opposite
direction of air flow during decontamination
process. Then a gentle movement. to be applied
in order to get rid of all loose particulates through
a bottom funnel connected to an electrical soaker
for loose contamination (sand, scale, dust,...). This
way will ensure easiness in work, higher speed,
prevent spread of contamination, and protect
secondary filters.

Key Words: NDF, gas burning area, base,

primary filter, decontamination.

EXPERIMENTAL STUDY OF
THE HOLLOW CATHOD
RADIO-FREQUENCY PLASMA
MIXTURE: ARGON-OXYGEN.

S. SALOUM, M. NADDAF
Department of Physics, Aromic Energy Commission, P
O. Box 6091, Damascus, Syria

This study presents experimental results of
plasma gas mixture Ar-O, for different mixing
ratios in radio-frequency hollow cathode plasma.
The following plasma parameters have been
investigated: the electronic temperature, plasma
potential, floating potential, emission atomic lines
intensities, as a function of some variables, where
the effect of power has been studied in the range
[100-300 W], and the effect of pressure has been
studied in the range [0.05-0.3 mbar]. The effect
of relative composition has been studied for a fixed
power and pressure. Two diagnostic techniques have
been employed: Optical emission spectroscopy and
Langmuir probe. The most important result of this
study is the ability to measure the relative atomic
density of oxygen by optical emission spectroscopy,
where the maximum of this density is obtained for

the mixture 40% Ar — 60 % O,
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technique with rumen fluid. The relationships
between in vitro gas production (GP), MN and
MBM were studied. MN and MBM production
varied between species. The response of the range
plants to PEG treatment in terms of increased gas
production varied between species and with time
of incubation, the greatest response occurring
between 6 and 24 h incubation. Plants harvested
at early bloom produced more gas per unit
weight than those harvested at seeding. Initial
gas production (a) was highest for E. cicutarium,
whereas gas production during incubation (b)
and potential gas production (a + b) were high
for P. sinaica and E. cicutarium but low for A.
camelorum, S. vermiculata and P harmala. The
amount of MN produced from 100 mg substrate
was dependent on species and amounted to 0.02-
0.54 mg without PEG and 0.17-0.79 mg with
PEG. Corresponding values for MBM were 1.62-
6.25 mg without PEG and 0.35-9.10 mg with
PEG. Microbial nitrogen and MBM production

were negatively correlated with GP.

Key Words: Range plant, In vitro gas
production, Microbial nitrogen, Ruminal
fermentation.

GRAFTING OF POLY(VINYL
PYRROLIDONE) WITH
CITRIC ACID USING GAMMA
IRRADIATION

Z. AJJI
Department of Radiation Technology, Polymer
Technology Division, Atomic Energy Commission,
PO. Box 6091, Damascus, Syria

Ternary mixtures of poly(vinyl pyrrolidone)
(PVP), citric acid (CA) and water were irradiated
at various gamma ray doses. Copolymer swelling

L 20202 Emmas
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and gelation % were determined with respect to
the irradiation dose and PVP/CA composition.
The gelation% increases with increasing the
irradiation dose, but decreases with increasing
the CA content in the graft copolymer. The
swelling% of the prepared hydrogels decreases
with increasing the irradiation dose and CA
content in the copolymer, as a result of an increase
in the crosslink density and the hydrogen bonds,
respectively. The ion exchange capacity and the
uptake of uranyl ions increase with increasing the
CA content in the graft copolymer.

Key Words: hydrogel; poly(vinyl pyrrolidone);

uranyl ion; gamma irradiation; citric acid.

PROPERTIES OF THIN FILMS
DEPOSITED FROM HMDSO/O,
INDUCED REMOTE PLASMA:
EFFECT OF OXYGEN FRACTION

S. SALOUM, M. NADDAE B. ALKHALED
Department of Physics, Atomic Energy Commission,

P O. Box 6091, Damascus, Syria

Thinfilmsdepositedfrom Hexamethyledisiloxane
(HMDSO)/O, mixture excited in a radio-frequency
hollow cathode discharge system have been
investigated for their structural, optical and
corrosive properties as a function of oxygen
fraction on (X02= 0,0.38,0.61, 0.76 and 0.90). It
is found that the effect of oxygen fraction on films
properties is related to O2 dissociation degree
(ad) behavior in pure oxygen plasma. ad has
been investigated by actinometry optical emission
spectroscopy (AOES) combined with double
langmuir probe measurements, a maximum of O,
dissociation degree of 15% has been obtained for
50 scem flow rate of O, (Xo, =0.61 in HMDSO/O,
plasma). Fourier transform infrared spectroscopy
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that enhance radon gas and its decay products.
Moreover, the lowest **Rn concentration was
found to be in the natural gas fraction used for
producing sulfur, a value of 80 Bqm™ was observed.
On the other hand, maximum radon gas and its
decay products concentrations in workplace air
environment were found to be relatively high in
the gas analysis laboratories; a value of 458 Bqm™
was observed. However, all reported levels in the
workplaces in the four main stations were below
the action level set by IAEA for chronic exposure
situations involving radon, which is 1000 Bqm™.

Key Words: Gas production stations, Radiation
exposure, Naturally occurring radioactive
materials, Radon gas, Syrian company for gas
production.

TECTONIC EVOLUTION
& HYDROGEOLOGICAL
CHARACTERISTICS OF
THE KHANASER VALLEY,
NORTHERN SYRIA, DERIVED
FROM THE INTERPRETATION
OF VERTICAL ELECTRICAL
SOUNDING

J. ASFAHANI, Y. REDWAN
Department of Geology, Atomic Energy Commission,
P.O. Box 6091, Damascus, Syria

Khanaser Valley was geoelectrically thoroughly
surveyed through a grid consisted of twelve VES
profiles. The tectonically-oriented Pichgin &
Habibullaev method was enhanced to beapplicable
in areas of rugged relief and topography. The
enhanced profiles were tectonically interpreted and
subsurface structures within Khanaser Valley were
delineated. Accordingly, a tectonic evolutional

http://serversmiso.aecs.sy
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scenario of the valley was established and its
hydrogeological characteristics were derived. An
approach for groundwater exploration in areas of
prominent relief and topography in dry areas such
as Khanaser Valley was established and its validity
was estimated.

Key Words: tectonic evolution, vertical electrical
sounding, hydrogeological characteristics,
Khanaser valley, Syria.

AN IN VITRO EVALUATION OF
SOME DROUGHT-TOLERANT
NATIVE RANGE PLANTS
IN TERMS OF RUMINAL
MICROBIAL NITROGEN,
MICROBIAL BIOMASS AND
THEIR FERMENTATION
CHARACTERISTICS UTILISING
A GAS PRODUCTION
TECHNIQUE

M. R. AL-MASRI
Department of Agriculture, Azomic Energy
Commission, PO. Box 6091, Damascus, Syria

Native drought-tolerant perennial range
shrubs (Alhagi camelorum, Salsola vermiculata,
Peganum harmala) and herbaceous range plants
(Poa sinaica, Erodium cicutarium, Schismus
arabicus) grown naturally on the south-eastern
semi-desert of Syria and harvested in the early
bloom stage or at seeding were evaluated in
terms of microbial nitrogen (MN) and biomass
(MBM) production after incubation with or
without polyethylene glycol (PEG, 6000) at a
ratio of 2:1 PEG/substrate for 96 h. Fermentation
kinetics were assessed using an in vitro incubation

AALAM AL-THARRA, N°. 116, JULY/AUGUST 2008
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Two new modifications have been included in
the current PARET code that is widely applied
in the dynamic and safety analysis of research
reactors. A new model was implemented for the
simulation of void formation in the subcooled
boiling regime, the other modification dealt with
the implementation of a new approach to improve
the prediction of heat transfer coeflicient under
natural circulation condition.

The modified code was successfully validated
using adequate single effect tests covering the
interested physical phenomena for both natural
circulation and subcooled void formation at low
pressure and low heat flux. The validation results
indicate significant improvement of the code
compared to the default version. Additionally, to
simplify the code application an interactive user
interface was developed enabling Pre and Post
processing of the code.

Key Words: PARET code, natural heat
convection, subcooled boiling, thermal hydraulic
analysis, research reactors.

SYNATHESIS & SOLID STATE
CHARACTERIZATION OF
ORGANOMETALLIC POLYMER
OF Ag(I) USING 2,2-DIMETHYL,
1,3-DIISOCYANO PROPANE
LIGAND

M. AL-KTAIFANI, M. RUKIAH, A. SHAABAN
Department of Chemistry, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria

2,2-Dimethyl-1,3-diisocyano
CNCH,C(CH,),CH,NC was prepared
and fully  characterized by IR and mult-
nuclear NMR spectroscopy. Treatment of

propane
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CNCH,C(CH,),CH ,NC with AgCl afforded
almost quantitatively highly insoluble powder.
Its X-ray powder diffractional studies revealed
a polymeric structure, in this structure, the
Ag centres are bridged with each of the two
adjacent Ag neighbours by the bidentate ligands
CNCH,(CH,),CH,NC via the NC groups to
form  {Ag(CNCH,(CH,),CH,NC)}n

The Cl counterpart anions are cross linked the Ag

chains.

centres of the chains to form a polymeric network

{[Ag(CNCH,(CH,),CH,NO)ICl} .

Key Words: diisocyanide, Ag complex, powder
X-ray structure, bidentate, polymeric structure,
Rietveld refinements.

RADON GAS DISTRIBUTION
IN NATURAL GAS PROCESSING
FACILITIES AND WORKPLACE
AIR ENVIRONMENT

M. S. AL-MASRI, R. SHWIEKANI,
Department of Protection and Safety, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria

Evaluation has been made for the distribution
of radon gas and radiation exposure rates in the
four main natural gas treatment facilities in Syria.
The results have shown that radiation exposure
rates at contact of all equipment were within the
natural levels (0.09 — 0.1 pSvhr') except for the
reflex pumps where a dose rate value of 3 pSvhr
was recorded. Radon concentration in Syrian
natural gas varied between 15.4 Bqm™ and 1141
Bqm?; natural gas associated with oil production
was found to contain higher concentration than
the non-associated natural gas. In addition, radon
concentrationswere higherin the central processing
facilities than the wellheads; these high levels are
due to pressurizing and concentrating processes
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AN EARTH-SYSTEM
PERSPECTIVE OF THE GLOBAL
NITROGEN CYCLE

N. GRUBER & ]J. N. GALLOWAY

With humans having an increasing impact on
the planet, the interactions between the nitrogen
cycle, the carbon cycle and climate are expected
to become an increasingly important determinant
of the Earth system.

Key Words: earth-system, nitrogen cycle, carbon
cycle, natural cycles, reactive nitrogen memories,
References, biogeo chemical cycles,
anthropogenic impacts.

REALITY BY NUMBERS
M. TEGMARK

What is the universe really made of ? Physicist
Max Tegmark has an extreme take on the quest
for a theory of everything,.

Key Words: universe, iPhone, mathematics,
quantum mechanics, theoretical physics,
Phythagoreans.

5 PAPERS

PHTHORIMAEA OPERCULELLA
ZELLER (LEPIDOPTERA:
GELECHIIDAE)

G. SAOUR
Department of Molecular Biology and Biotechnology,
Atomic Energy Commission, P O. Box 6091,
Damascus, Syria
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Effect of the chloronicotinyl insecticide
(thiacloprid 480 SC) was evaluated to determine
its potential in controlling the potato tuber
moth, Phthorimaea operculella. Application of
thiacloprid at various concentrations (0.1-0.4
ml/l) on different age groups of eggs (1-4.5 day-
old) had no effect on egg hatchability. However,
slight embryocidal effect was noted in all egg age
groups exposed to 0.4 ml/l concentration. Egg
incubation period was increased (20%) when
4-4.5 day-old eggs were treated with thiacloprid
at a rate of 0.4 ml/l compared with the untreated
control. Thiacloprid was effective in reducing
larval survival on potato seedlings or adults
emergence from potatoes, exhibiting activity for
at least 14 days after application. When already
infected potato seedlings or tubers were treated
with thiacloprid at a rate of 0.4 ml/l, adult
emergence was decreased. Larvae that hatched
from thiacloprid-treated eggs and fed, untreated
tubers, encountered some difficulties in surviving
and emerging as adults. Our data suggest that
potato plants or tubers treated with thiacloprid at
a commonly used rate (0.4 ml/l) should be well
protected from the possibility of infestations by
the potato tuber moth.

Key Words: Potato tuber moth, thiacloprid,
chloronicotinyl insecticide, potatoes.

MODIFICATION AND
VALIDATION OF THE
NATURAL HEAT CONVECTION
AND SUBCOOLED VOID
FORMATION MODELS INTHE
CODE PARET

A. HAINOUN, E ALHABIT, N. GHAZI
Department of Nuclear Engineering, Atomic Energy
Commission, P O. Box 6091, Damascus, Syria
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& ARTICLES

GLOBAL NAVIGATION FLIES
HIGH

R. EASTON
Was formerly a research physicist at the US Naval
Research Laboratory in Washington, DC and

currently lives in New Hampshire

Among the most vital satellites currently
orbiting the Earth are those that make up the
Global Positioning System (GPS). Roger L Easton.
Who invented GPS in the 1960s, describes how
this worldwide navigation tool came about and
says that the tens of millions of people who use
the system have yet benefit from the full potential
that it has to offer.

Key Words: Global Positioning System (GPS),
global navigation, satellite, TIMATION satellite.

LET'SHEARIT FOR CO,

D. G- ROWE
is a writer based in Brighton, UK

The gas that's wrecking the planet could help
help us kick our addiction to oil, says Duncan
Graham-Row.

Key Words: carbon dioxide, carbon monoxide,
hydrocarbon fuel, fischer-tropsch process.

MAPPING PHOTONIC
ENTANGLEMENT INTO AND
OUT OF A QUANTUM MEMORY

BB e
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K. S. CHOI, H. DENG & H. J. KIMBLE
Normam Bridge Laboratory ph Physics, California
Institute of Technology, Pasadena, USA
J. LAURAT
Laboratoire Kastler Brossel, Universite P et M Curie
Ecole Normale Superieure
et CNRS, UPMC Case 74, 4 place Jussien, Paris,

France

Developments in quantum information science
rely critically on entanglement-a fundamental
aspect of quantum mechanics that causes parts of
a composite system to show correlations stronger
than can be explained classically. In particular,
scalable quantum networks require the capability
to create, store and distribute entanglement
among distant matter nodes by means of photonic
channels. Atomic ensembles can play the role of
such nodes. So far, in the photon-counting regime,
heralded entanglement between atomic ensembles
has been successfully demonstrated through
probabilistic protocols. But an inherent drawback
of this approach is the compromise between the
amount of entanglement and its preparation

Probability leading to intrinsically low count
rates for high entanglement. Here we report
a protocol where entanglement between two
atomic ensembles is created by coherent mapping
of an entangled state of light. By splitting a single
photon and performing sub- sequent state transfer,
we separate the generation of entanglement and
its storage. After a programmable delay, the stored
entanglement is mapped back into photonic
modes with overall efficiency of 17%. Together
with improvements in single-photon sources, our
protocol will allow ‘on-demand’ entanglement
of atomic ensembles, a powerful resource for
quantum information science.

Key Words: photonic entanglement, quantum
mechanics, photonic channels, splitting a single
photon.
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