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ABSTRACTS OF THE SUBJECTS PUBLISHED IN THIS ISSUE

- Complex aquifers with grand karestification;-Simple aquifers with middle to high karestification;-Shallow water
without karestification.

*- The determination of type and chemical quality of water sample analysis:
- Most of groundwater samples had chemical properties reflecting the properties of the aquifers rocks.

- The good quality of the hydrocarbonate-calcium-magnesium (Mg/Ca > 1) of groundwater, which was related with
Limestone’s and Dolomites from the age of Jurassic-Cenomaniani/Turonian, the most important in that region. And
related also with the rest shallow basalt aquifers contains uncontaminated or salty sea water.

- The bad and intermediate quality water, which has sulfate or chloride-magnesium or sodium chemical type, was
related with the existence of:

a- The formations of marl (from the age of Cretaceous-Paleocene which are more soluble and rich with these
elements) in the base and the cover of the aquifer (third group),

b- high residential or industrial contamination and interaction or antecedence of sea water.

- Chloride-sodium groundwater types in Dam-Sarkhoh north Lattakia and in Al-Hamidiah south Tartous reflect
the salinization by scawater and the overuse of groundwater in irrigation.

-Spatial heterogeneity in stable isotope contents of the groundwater may result from rapid and direct infiltration of
rainfall-as in the case of short water residence time.

Key Words
karst-systems, stable iostopes hydrology, hydrogeology, hydrogeochemistry, Syria, Coast, Oronte.

« A short report on a scienlific research achieved in the Department of Geology, Atomic Energy Commission of Syria.
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AALAM AL-ZARRA, N. 82, November/Doctmber 2002

KARYOTYPE STUDY OF NEWBORN NUCLEATED
ERYTHROCYTES"

M. R. CHAIBAN, S. AL-MIDANI, W. AL-ACHKAR
Department of Molecular Biology, Atomic Energy Commission, P. O. Box 6091, Damascus, Syria.

ABSTARCT

The fetal blood culture obtained from newborns by percutaneous umbilical sampling was done to perform in Syria
for rapid heredity diseases diagnosis and congenital malformations which may be observed through pregnancy.

This study was carried out on blood samples from 40 newborns, and the karyotypes were obtained from the
nucleated erythrocytes by direct harvests of spontancous metaphases or after 18-24 h (midi cultures) without mitogens
and 72 h (long cultures) in F-10 medium supplemented with fetal calf serum, penicillin & streptomycin and
erythrocytes mitogens. GTG banding and giemsa staining were done on metaphases. The metaphases were studied
and by using cytogenetic scanning workstation.

This report contains all of technical steps and obtained data to make this procedure as a routine diagnostic
methods for chromosomal abnormalities in newborns.

Key Words

congenital malformations, umbilical cord, fetal blood, karyotypes, nucleated erythrocytes, metaphases.

« A short report on exploratory ficld experiment achieved in the Department of Molecular Biology, Atomic Encrgy Comimission ol Syria

USING HYDROCHEMICAL AND ENVIRONMENTAL
ISOTOPES DATA OF WATER FOR THE KARST AQUIFERS
IN THE COASTAL AREA (SYRIA)"'r

A. S. KASSEM
Department of Geology, Atomic Energy commission, P.O. Box 6091, Damascus, Syria.

ABSTARCT
The environmental isotopes and hydrochemical study are very important for limiting karst aquifers.

To realize this object we have analyzed 45 samples covering the most important karst water resources at the Syrian
coast basin.

The major dissolved constituents (Ca, Mg, Na, K, -HCO,, CO;, $0,, Cland NO;: were analysed at E Fijeh society
water Laboratory, and some stable isotopes (°H, H, 130) contained analysed water samples were determined at the
Isotopes laboratory of Jordan) for 45 samples (44 of groundwater and | of sea water).

With the interpretation of hydro-geological data by H. SCHOELLER and PIPER diagrams together with the
evaluation of some factors (dph, pCO,, IsDol, Mg/Ca and B.I), our results were:

*_ The rainwater seeped to groundwater (deep and shallow greundwater) without complete mixing with each
other.

The direct supplies in addition to evaporation or dissolving some salts in rainwater, together with a stability or
increase in their-contents of oxygen 18. Which proves the difference in the aquifers in the region.

* _ Dividing the studied aquifer in the region into four groups:
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ABSTRACTS OF THE SUBJECTS PUBLISHED IN THIS SSUE

EFFECT OF GAMMA IRRADIATION ON STORABILITY OF
SYRIAN WALNUT"

M. AL-Bachir
Depuartment of Radiation Technology, Atomic Energy Commission, P.O. Box 6091, Damascus, Syria

ABSTARCT

Walnut fruits of Baladi variety were irradiated with 0, 0.5, 1.0, 1.5 and 2.0 kGy of gamma irradiation. The
irradiated and unirradiated fruits were stored at room temperature (15 to 18 °C) and at a relative humidity of 50 to
70%. Fungal load. proximate composition, chemical changes and sensory properties of nuts were evaluated
immediately after irradiation, 6 and 12 months of storage. The results indicated that gamma irradiation reduced the
fungal load. Used doses did not cause any significant change in proximate composition of walnuts. Immediately after
irradiation, gamma irradiation increased total acidity and decreased iodine value and the volatile basic nitrogen
{VBN). Whereas, after 12 months of storage, gamma irradiation decreased total acidity and peroxide value and
increased iodine value and (VBN). Immediately after irradiation no significant differences were observed belween
irradiated and non-irradiated samples in flavor and aroma. Whereas, after 12 months of storage higher doses (1.5 and
2.0 kGy) had a negative effect on sensory characteristics.

Key Words

walnuts, y- irradiation, storability, chemical and sensory characteristics, fungal load.

+ A short report on a scientific field study achieved in the Depariment of Radiation Technology, Alomic Energy Commission of Syria

THE EFFECT OF ENVIRONMENTAL CONDITIONS VIABILI-
TY OF IRRADIATED CODLING MOTH CYDIA POMONELLA
(L.) ADULTS™

F. MOHAMAD, M. MANSOUR
Department of Molecular Biology, Atomic Energy commission, P. O. Box 6091, Duamascus, Syria.

ABSTRACT

Cooled (4+2 °C) codling moth, Cydia pomonella (L.) males exposed to dose of 350 Gy were relcased in apple
orchards starting at 6:00 o’clock in the morning until 6:00 in the afternoon at 2h. intervals. Moths were released in
shade (under trees) or in the sun (between trees), the number of dead moths afier 20 minutes of release were recorded,
percentage mortality was calculated and compared with unirradiated controls. The effect of ambient temperature and
relative humidity on moth survival and activity was evaluated by counting the number of caught males by pheromone
traps.

Results showed that percentage mortality increased with increase in lemperature and decrease in relative humidity
and reached to 82% at 30 °C and 40% Rh., when irradiated moths were released under direct sunshine. However,
when moths were released in the shade under the same conditions, survival rate was as high as 91%. Results also
showed that percentage survival in irradiated males was less than that in the control when moths were released under
direct sunshine.

Results of monitoring moth activity also showed that pheromone trap continued to catch males for up to 8 days
which may suggests that released males lived under field conditions for no less than one week.

Key Words

codling moth, y - irradiation.

+ A short report on an exploratory field experiment achieved in the Department of Molecular Biology, Atomic Encrgy Commission of Syria.

101

http://serversmiso.aecs.sy Gl sladll alai ii€a 3y suall 4553 AEUAY Zia



— = AALAM AL-ZARRA, N°. 82, November/December 2002

It was found that, uranium stripping yield increased, when the alkaline stripping agent concentration was
increased, and the stripping yield followed the following order:

Na,CO; > (NH,),CO; > NH4HCO;
However, the selectivity for uranium against iron followed the reverse order:
NH/HCO; > (NH,4);CO; > NayCO;
Moreover temperature in the range of (25 - 55°C) was found to have a positive effect on both uranium and iron
stripping.
Stripping by perchloric acid and nitric acid was not efficient. Hydrochloric and suifuric acid showed a weak
stripping yield which increased as their concentrations were increased.

Stripping by phosphoric acid was found to be efficient Moreover, the selectivity of iron stripping by 2 M H;PO,
was high as opposite to uranium. Therefore it was found advantageous to carry out stripping in two stages. The first
stage by 2 M H3PO, to strip iron and the second stage using one of the alkaline media mentioned previously to strip
uranium completely.

Key Words

selective, stripping, uranium, iron, Dehpa, Topo.

» A short report on a scientific field study achicved in the Department of Chemistry, Atomic Energy Commission of Syria.

CORROSION AND DEPOSIT DETERMINATION IN PIPES BY
RADIOGRAPHY™

W. HARARA
Department of Scientific Services, Atomic Energy Commission, P. O. Box 6091, Damascus, Syria

ABSTRACT

The reliability and safety of industrial equipment especially in the petroleum, petrochemical and power plants are
substantially influenced by degradation processes such as corrosion, deposits and blocking of pipes which might cause
fire, leaks, reduced production, or unpredictable and costly shutdowns due to repair and replacement. One of the most
important parameters in a pipe-line to be monitored and measured is the wall thickness.

Ultrasonic wall thickness measurements, for instance, taken periodically in the same areas of pipe provide
information on the progress rate of internal corrosion or erosion. The most significant limitation of this technique is
the difficulty, if not impossibility, of obtaining a proper, reliable reading in the weld heat affected zone, where the
corrosion damage and its rate are usually the highest, and there is necessity in some cases of removing insulation. This
limitation can be overcome by application of radiography method.

This report describes Non destructive testing technique by Radiography for determining corrosion of the internal
surface of pipes and accurate measuring of their remaining wall thickness and the results obtained by application of
this technique on identification and measurement of the corrosion attack and remaining wall thickness in pipes of
different diameters.

This technique can be performed while the pipe is in use or empty, insulated or non insulated, cold or at elevated
temperature and during the preventive maintenance which averts the environment and the public from excessive risk
of industrial disasters.

Key Words
erosion, corrosion, tangential radiography, remaining wall thickness.

» A short report on a scientific field study achieved in the Department of Scientific Services, Atomic Encrgy Commission of Syria
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resulted from first and second cycles of uranium extraction from commercial phosphoric acid, was directly analyzed
using '®Cd as a primary excitation source. Copper was used as an internal standard. which led to a linear relation
between relative intensity of uranium and its concentration. three calibration curves, 0-100, 100-1000 and 1000-6500
pg.ml”, according to uranium concentration in the studied samples, were constructed. The effect of different
molarities of D2ZEHPA and TOPO was considered. The detection limit, precision and accuracy were 1.1 pg.ml’, 3%
and 1.4%, respectively. The obtained results were compared with other techniques such as y-ray spectroscopy, UV
spectrometry and volumetry.

Key Words
determination of uranium, D2EHPA-TOPO, fluorescent X-ray.

« This paper appeared in Journal of Radioanalytical and Nuclear Chemistry. Vol.250, No.3 (2001).

REPORTS

THE CONTRIBUTION OF HIGH LASER LEVELS ON THE CO2
LASER OUTPUT PULSE CHARACTERISTICS™

B. ABDUL GHANI, M. HAMMADI
Deparimenr of Scientific Services, Atomic Energy Commission, P. O. Box 6091, Damascus, Syria

ABSTRACT

A modified Teller-Landau six-temperature model describing the dynamic emission of single mode TEA CO;, laser
has been adapted. This model has been also used Lo describe the contribution of the higher 002 laser level.

In addition, numerical solution of non-linear rate equation system of the suggesied model are quantitatively
discussed. The solutions describe the radiation field intensity, the population inversion, and the energy transfer
Processes.

The estimated contribution of the 002 laser level reaches 4% of the total laser emission.

Key Words

modeling, CO» laser, contribution, higher levels.

» A short report on a scientific computer study achieved in the Department of Scientific Services. Atomic Energy Commission of Syria.

SELECTIVE STRIPPING OF URANIUM FROM 0.3 M D2EHPA
+ 0.075 M TOPO/KEROSENE IN THE SECOND EXTRACTION
CYCLE™*

J. STAS, H. SHLEWIT, A. DAHDOUH AND S. KHORFAN
Department of Chemistry, Atomic Energy Commission, P. 0. Box 6091, Damascus, Syria

ABSTRACT

Selective stripping of uranium and iron, from 0.3 M D2EHPA + 0.075 M TOPO/kerosene containing 0.0252 M
uranium and 0.0064 M iron was investigated using alkaline ard acidic media.
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ABSTRACT

Jugular serum progesterone concentrations were measured in female Damascus goats using radioimmunoassay
(RIA) during prepubertal, puberty, pregnancy and parturition stages, to monitor the reproductive performance. Age
at puberty ranged between 266-653 days with an average of 475 days, while average weight at puberty was 35.6 kg.
Progesterone level rose from around zero ng/ml at prepubertal stage to 2.14 ng/ml at the onset of puberty ranging
from 1.12 to 5.38 ng/ml. Average maximum progesterone concentration during pregnancy was 13.84 ng/ml, occurring
on day 115 post-mating, and dropped sharply to 0.29 ng/ml soon after kidding. Average overall duration of
pregnancy was 149 days. The accuracy of pregnancy diagnosis on day 21 post-mating using RIA was 100%. The
results also indicate that the breeding season of the experimental Damascus goats started in September. It could be
concluded that the assessment of progesterone levels in serum is considered to be a vital tool in monitoring the
reproductive performance in the indigenous Damascus goat breed.

Key Words

breed; goats; pregnancy diagnosis; progesterone; radioimmunoassay; reproduction; seasonal breeding.

+ This paper appeared in Tropical Animal Health and Production. 2002.

CRITICAL COMMENTS ON THE OPTIMUM DETERMINA-
TION OF REMAINING WALL THICKNESS IN INSULATED
PIPES BY TANGENTIAL RADIOGRAPHY™

W. HARARA
Department of Scientific Services, Atomic Energy Commission,P.0.Box 6091, Damascus, Syria

ABSTRACT

This paper contains some parameters and rules which can be applied in tangential radiography for detection and
evaluation of internal and external corrosion in insulated pipes. In addition, measurement of the remaining wall
thickness during maintenance or during in-service inspection can also be carried out.

The application of these parameters and rules, on a specially designed insulated steel pipe with internal machined
slots, has provided 98% and 96% accuracies in determining the pipe wall thickness and the pipe remaining wall
thicknesses respectively.

Key Words

erosion, corrosion, tangential radiography, unsharpness, remaining wall thickness.

& This paper appeared in fosight. Vol. 43, No.10, Oct. 2001,

DIRECT DETERMINATION IN THE D2EHPA-TOPO ORGAN-
IC PHASE USING EDXRF SPECTROMETRY”

J. STAS, RAL-MEREY, J. KARJOU
Department of Chemistry, Atomic Energy Commission, P. O. Box 6091, Damascus, Syria

ABSTRACT

The determination of uranium in liquid samples using energy dispersive X-ray fluorescence was investigated. The
organic phase di-(2-ethyl hexyl) phosphoric acid and trioctyl phosphine oxide (D2EHPA-TOPO)/kerosene, which
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Key Words
fertigation, seed cotton yield, dry matter yield, lint properties.

« This paper appeared in Commun. Soil Sci. Plant Anal (2001).

PERFORMANCE OF COTTON CROP GROWN UNDER
SURFACE IRRIGATION AND DRIP FERTIGATION.

*
I1. FIELD WATER-USE EFFICIENCY AND DRY MATTER DISTRIBUTION

M. JANAT
Department of Agriculture, Atomic Energy Commission, P.O. Box 6091, Damascus, Syria

G. Somi
Ministry of Agriculture and Agrarian Reform, Irrigation Directorate, Damascus, Syria

ABSTRACT

Drip fertigation is a key factor in modern irrigated agriculture, where water and fertilizers are the most expensive
inputs for this irrigation method. Drip fertigation experiments were carried out at Hama, north of Syria (Tezeen’s
Trrigation Research Station), for four consecutive years 1995- 1998. Cotton (Gossypium hirsutim L.) variety Aleppo
33/1 was planted after unfertilized maize in order to deplete as much as possible the available N and reduce the field
variability on the corresponding experimental units and irrigated thereafter. Treatments consisted of two irrigation
methods (surface irrigation and drip fertigation) and five N rates within drip fertigated cotton, including the control
{Ny=0, N, =60, N, =120, N3 = 180, N4y = 240 kgN ha™"). The N fertilizer treatment for surface irrigated cotton was
180 kg N ha™' in accordance with the recommended rate of Ministry of Agriculture and Agrarian Reform. The
experimental design was randomized block design with six replicates.

Fertigation resulted in large water saving, and highly improved field water-use efficiency. Further, increasing N
application rates under drip fertigation increased dry malter yield. The principal benefit of drip fertigation was the
achievement of higher field water-use efficiencies, which were increased more than three-fold for both dry matter and
seed colton yield, relative to surface irrigation. The highest water-use efficiencies were obtained with the addition of
180 and 240 kg N ha™ in 1995 and 1996 and 120 kg N ha! in 1997 and 1998. Dry matter production and partitioning
among different plant parts at physiological maturity stage varied due to N input and irrigation methods. The overall
dry matter distribution among different plant structures for drip fertigated-treatments was: stems, 20.3 -21.3%; leaves,
26.3-28.7%; and fruiting forms, 50-53.2%. For the surface -irrigated treatment, the partitioning was stems, 23.1%;
leaves, 28.3%; and fruiting form, 48.6%. The reproductive -vegetative plant parts ratio decreased with increasing N
input under drip fertigation. Water saving under drip fertigation exceeded 35% of irrigation water relative to surface
irngation of the cotton crop grown under the same conditions.

Key Words
collon crop, surface irrigation, drip fertigation, water saving, field water-use efficiency.

« This paper appeared in Commun. Soil Sci. Plant Apal (2001).

USE OF RADIOIMMUNOASSAY TO MEASURE
PROGESTERONE LEVELS DURING DIFFERENT
REPRODUCTIVE STAGES IN FEMALE DAMASCUS GOATS”

M. ZARKAWI - M. R. AL-MASRI
Department of Agricuiture, Atomic Energy Commission, P. O. Box 6091, Damascus, Syria.
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ELEMENT CONCENTRATIONS IN GROUNDWATER
IN THE EASTERN PHOSPHATE AREA AND
SOUTHERN VOLCANIC AREA OF SYRIA™

0. ALHASSANIEH, M. GHAFAR, A.R. ABDUL-HADI
Department of Chemistry, Atomic Energy Commission, PO. Box 6091, Damascus, Syria.

ABSTRACT

The concentration of the elements K, Ca, Mg, Na, Sr, Al, As, Ba, Br, Ce, Cr, Fe, Nb, Rb, Sc, Sm, V, Zn, Co, Cs,
U, Sb, Se, Th, Eu and Hf in groundwater samples from the eastern phosphate and the southern volcanic area of Syria
were investigated using INAA (instrumental neutron activation analysis) and y-Spectroscopy. The concentrations of
first and second group elements are higher in the phosphate area than in the volcanic area. The concentrations of Fe,
Co, Cr, Sc, Eu and Sm are high in some samples from the southern volcanic area this can be explained by the
occurrence of these elements in surrounding rocks and the solubility of their compounds. The results are compared
with drinking water limits from different countries.

Key Words

groundwater, neutron activation analysis, y-spectroscopy, element concentrations, phosphate area, volcanic area,
drinking water limits.

& This paper appeared in Wafer Qual. Res. J. Canada Voluime 36, No 4, 835 - 849, 2001.

PERFORMANCE OF COTTON CROP GROWN UNDER
SURFACE IRRIGATION AND DRIP FERTIGATION

*
L. SEED COTTON YIELD, DRY MATTER PRODUCTION, AND LINT PROPERTIES

M. JANAT
Department of Agriculture, Atomic Energy Commission, P. Q. Box 6691, Damascus, Syria.

G. SOMI
Ministry of Agriculture and Agrarian Reform, Irrigation Directorate, Damascus, Syria.

ABSTRACT

Nitrogen fertilizer and irrigation methods are the key factors for yield increase and yield quality improvement.
With good management of these two factors, both production and protection can be attained simultaneously. Field
experiments were carried out at Hama (Tezeen’s Irrigation Research Station) for four consecutive years (1995 -1998).
Cotton (Gossypium hirsutum L variety Aleppo 33/1) was planted after unfertilized maize on the same experimental
units and then irrigated. Treatments consisted of surface irrigation and drip fertigation with five nitrogen rates (0, 60,
120, 180, 240 kg N ha™') while for the surface-irrigated cotton only one rate was applied (180 kg N ha') as
recommended by the Ministry of Agriculture and Agrarian Reform. Soil water content was monitored during the
course of experiment using a neutron probe, with irrigation scheduling according to the neutron probe feedback data.
The experimental design was randomized black design with six replicates. Results revealed that under the prevailing
experimental conditions, fertigation of cotton improved seed cotton yield, dry matter yield, earliness and, in some
cases, lint properties. Furthermore, under drip fertigation between 35-55 % of irrigation water was saved compared
with surface-irrigated cotton grown under the same conditions. Seed cotton yield of the fertigated-cotton increased by
more than 50% in some cases compared with that of the surface-irrigated cotton. Dry matter yield of the fertigated-
cotton increased significantly over that of the surface irrigated cotton, and such an increase was even more than two-
fold in some instances.
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Key Words

organic superconductor, (BEDT-TTF) molecules, d-wave gap model, dimer, FFLO state, magnetic field induced
superconductivity, magnetic breakdown, pairing interaction.

+ This article appeared in Physics World, January, 2002. It has been translated into Arabic by Editorial Board, Atomic Energy Commission of
Syria.

FERROMAGNETIC SUPERCONDUCTORS*

J. FLOUQUET
CEA Grenoble, France

A. BUZDIN
Université Bordeaux, France

ABSTRACT

The recent discovery of magnetic materials that are also superconductors has reconciled two physical phenomena
that were previously thought to be incompatible.

Key Words

conduction, domain-like, energy gap, ferromagnetic, resistivity, superconducting, transition,

+ This article appeared in Physics World, January, 2002. It has been translated into Arabic by Editorial Board, Atomic Energy Commission of
Syria.

PAPERS

A NONLINEAR PROGRAMMING TECHNIQUE FOR
THE INTERPRETATION OF SELF-POTENTIAL ANOMALIES™

J. ASFAHANI
Department of Geology, Atomic Energy Commission, P. O. Box 6091, Damascus, Syria
M. TLAS
Department of Scientific Services, Atomic Energy Commission, P. O. Box 6091, Damascus, Syria

ABSTRACT

Using Frank and Wolfs algorithm, a new interesting nonlinear programming technique has been developed in an
attempt to estimate the geometric shape factor of a buried polarized body from a residual self-potential anomaly.
Furthermore, the depth, the polarization angle and the electrical dipole moment have also been derived. This
algorithm is noted to be robust and its application to SP data converges rapidly towards the optimal solution. The
developed technique is tested through studying synthetic data with and without random noise. As a result, the near
agreement between the model geometric shape factor and the evaluated one is well recognized. The validity of this
proposed technique is tested on a field example from the Ergani Copper district, Turkey. The superiority of the
nonlinear programming technique over other recently published methods is shown.

Key Words
Self-potential anomalies, polarized structures, SP interpretation, mathematical programming,.

« This paper appeared in Pure £ Applied Geophysics, Vol. 159, 2002.
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ARTICLES
NEW FRONTIERS IN SUPERCONDUCTIVITY"
V. JAMIESON
Physicist, superconductivity
ABSTRACT

Basic research into the electrical and thermal properties of metallic, magnetic and organic materials is leading to
the discovery of novel superconductors.

Key Words

superconductivity, magnesium diboride, intermetallic superconductors.

«This article appeared in Physics World, Janvary 2002. It has been translated into Arabic by Editorial Board, Atomic Energy Commission of Syria

MAGNESITUM DIBORIDE: ONE YEAR ON*

P. C. CANFIELD
a professor of physics at fowa State University - Ames Laboratory , lowa , USA.

S. L. BUD’KO
an associate physicist at the Ames Laboratory, lowa , USA.

ABSTRACT

Last january physicists discovered that an innocuous compound that had been sitting on the sheif for decades was,
in fact, a record-breaking intermetallic superconductor.

Key Words

Magnesium diboride, transition temperature, magnetic field, electron-phonon coupling, critical current density,
superconductivity, intermetallic compounds, BCS theory, irriversibility field.

«This article appeared in Physics World, January 2002. Tt has been translated into Arabic by Editorial Board, Atomic Energy Commission of Syria.

SUPERCONDUCTORS GO ORGANIC*

J. SINGLETON
Clarendon Laboratory, Oxford University, Parks Road, Oxford OX1 3PU, UK

C. MIELKE
Los Alamos National Laboratory, Ms-E536, Los Alamos, New Mexico 87545, Us

ABSTRACT

Superconductors made from organic molecules are revealing fascinating new physics and could offer huge
technological potential well.
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