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Max. Min. Max. Min.

Max. Min.

Avg. Tot. Wind Vec1 Vec2

Temp Temp Hum Hum Spd Spd NetRad Precip.spd Dir Dir

Date Year (C) (C) (%) (%) (mis) (m/s) (Wim2) (mm) (mis) (degrees)
1012 2000 16.24 3.164 948 3725 7.74 0 29.87 0 2 200.8 55.7
1112 2000 1661 2.091 99.7 3149 1039 0 39.54 0 3.349 189.1 4542
1212 2000 1267 916 97.7 779 1421 .784 1577 9.7 5.066 1682 13.88
1312 2000 13.37 6.984 926 5065 1578 .686 2884 36 5478 2006 3195
1412 2000 12.7 1556 97.7 50.02 96 0 44.02 8 2665 182.2 42.96
1512 2000 14.87 2531 989 4332 833 0 4736 0 3379 171.3 21.91
1612 2000 12.03 4269 988 74 7.25 0 2484 0 2006 2795 6248
17 12 2000 16.81 4236 97 46.12 3528 0O 37.61 0 1.108 296.2 63.76
t,,,.’il Joe LYl Bl gy s bl Syhdt Juar] £l I 3 paadly il i)l by
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ABSTRACTS OF THE SUBIECTS PUBLISHD ™ THIS ISSUE

Key Words

waste, digestibility, energy, chemical, irradiation.

* A short report on a field exploratory experiment achieved in the Department of Agriculture, Atomic Energy Commission of Syria.

MEASUREMENT OF N, FIXATION IN SESBANIA ACULEATA
PERS. AND SORGHUM BICOLOR L. GROWN IN INTER-
CROPPING SYSTEM USING >N TECHNIQUE
1: FIELD EVALUATION UNDER NON-SALINE CONDITIONS™

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

ABSTRACT

A field experiment on Sesbania and Sorghum bicolor grown in monocropping and in inlercropping syslem was
conducted under non-saline conditions to evaluate dry matter production, total N yield, soil N uptake and N,-fixation
using '>N isotope dilution method. Three different row ratios of sesbania (ses) and sorghum (sor) were subjected in the
intercropping system (2 ses: 1 sor; Ises: lsor and lses: 2sor row ratio).

Percentages of N; fixation in the intercropped sesbania were considerably enhanced compared with the pure stand
of sesbania. This was mainly attributed to the depletion of soil N resulting from the greater apparent competitiveness
of sorghum for soil N, and consequently, a greater dependence of sesbania on N> fixation. However, the degree of the
intraspecific competition for soil N uptake was affected by the proportion of crops in the mixture, and it was
considerably reduced in the 2 ses: 1sor row ratio. This was demonstrated when an equal depletion of soil and fertilizer
N uptake occurred for both crops. Row intercropping with crops grown in alternation of two rows of sesbania with
one row of sorghum, seemed to be the most adequate row ratio in terms of total N yield, LER, N»-fixation and soil N
uplake balance of the component crops.

Key Waords

sesbania aculeata, sorghum bicolor, intercropping, N»-fixation.

+ A short report on a field exploratory experiment achieved in the Department of Agriculture, Atomic Energy Commission of Syria.

STUDY OF AN ENGINEERED LITHOLOGICAL CELL TO
ISOLATE THE OIL NORM BESIDE SYRIAN OIL FIELDS™

M. ALI-MOUSSA
Department of Geology, Atomic Energy Commission, P. O.Box 6091, Damascus, Syria.

ABSTARCT

This study has defined types and sites in addition to reserves estimation of clays and rocks (limestone, dolomitic
limestone, basalt) and pebbles in Syria, and the possibility of using them in making a lithological cell (natural
geological barrier). This option is adopted according to international disposal alternatives. The aim of construction of
type cell is to achieve a permanent disposal of low level activity oil NORM - waste (long halftime) and to protect the
human health and safety of the environment for tenth of thousands of years through its multi natural layers.

Key Words
clays, rocks (limestone, dolomitic limestone, basalt), pebbles, lithological cell, oil NORM-waste, environment.

+ A short report on a office scientific study achieved in the Department of Geology, Atomic Energy Commission of Syria.
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AALAM AL-ZARRA, N° 79, May/June 2002

REMOVAL OF CADMIUM FROM PHOSPHORIC ACID BY
LIQUID-LIQUID EXTRACTION WITH TOPO IN KEROSENE"®

S. KHORFAN
Hydrometollurgy Office, Atomic Energy Commission, P. O. Box 6091, Damascus, Syria.

ABSTRACT

Cadmium is present in all phosphate rocks in concentrations ranging from 1 to 90 ppm. During digestion of the
rocks with concentrated sulfuric acid, 70-80% wt of Cd is transferred into the phosphoric acid liquid phase while 20-
30% wt remains in the phosphogypsum solid phase. So eventually Cd is transferred from the rocks into the
phosphatic fertilizers. It is well known for sometime that Cd is poisonous and the presence of I mg/l of Cd in water
caused bone illness called itai-itai in Japanese. Most environmental agencies are concerned about reducing the content
of phosphatic fertilizers from Cd.

Several studies were undertaken to reduce Cd in phosphoric acid. Some experimented with ion-exchange. Others
with basic solvents such as Tri Octyl Amine TOA while others used commercial phosphoorganic solvents such as
Cyanex 203.

This paper studied the extraction of Cd from phosphoorganic solvents such as TBP, D2ZEHPA and TOPO in
kerosene. TOPO was found to give the best extraction efficiency especially in the presence of chloride medium. The
extraction was found to increase with an increase of the chloride ion concentration and the TOPO concentration.
Temperature had a slight negative influence on extraction. Increaseing the concentration of Cd or phosphoric acid
while keeping the chloride concentration constant had a negative effect on extraction.

Key Words

Seshania aculeata, Helianthus annuus, salinity, No-fixation.

+ A short report on a laboratory scientific study achieved in the Hydrometollurgy Office, Atomic Energy Commission of Syria.

DIGESTIBILITY AND ENERGETIC VALUE OF AGRICUL-
TURAL WASTES AS AFFECTED BY GAMMA IRRADIATION
AND CHEMICAL TREATMENTS™

M. R. AL-MASRI
Department of Agriculture, Atomic Energy Commission, P. O.Box 6091, Damascus, Syria.

ABSTRACT

Experiments were carried out to study the changes in the values of in-vitro apparent organic matter digestibility
(IVOMD), metabolizable energy (ME) and net Energy lactation (NEL) of wheat straw, sunflower seed shell, olive
cake wood, date palm seeds and peanut shell after spraying with different concentrations of hydrobromic acid (HBr)
and sodium Hydroxide (NaOH) (0, 3, 6 ml HBr and 3, 6 g NaOH/25 ml water/100 g DM) or after exposure to various
doses of gamma radiation (0, 20, 40, 60 kGy).

Results indicated that, except for the date palm seeds, the chemical treatments with either HBr or NaOH
significantly (P <0.05) increased IVOMD, ME and NEL values for all treated samples. The experimental agricultural
wastes did not respond equally to the chemical treatments investigated, i.e., they differ in the induced increases
pertaining to their IVOMD, ME and NEL. The highest changes in the studied parameters due to chemical treatments
were obtained when applying the 6% concentration. There was no significant effect (P <0.05) of irradiation on
IVOMD, ME and NEL values for all treated samples.Moreover, the combined treatments of irradiation and
hydrobromic acid or sodium hydroxide were found to have no significant effect on the IVOMD, ME and NEL values
compared to the individual chemical treatments.
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ABSTRACTS OF THE SUBJECTS PUBLISHD IN THIS ISSUE

MODIFICATION OF EXTERMINATOR-2
PC-VERSION™

M. ALBARHOUM, S. MOHAMAD, Y. KAMLEH
Department of Physics, Atomic Energy Commission P.O. Box 6091, Damascus, Syria

ABSTRACT

EXTERMINATOR-2 has been modified to make it friendly usable. The input file now is an external file
substituting the tedious screen inputting mode.

The new version of code allows instructions to be written in the input file saving so the time for learning them from
the Code Manual, Comment and blank lines inserting is also allowed in the input file. Graphics services and
automatic selection of represented data from the output file of EXTERMINATOR-2 are now available with the code.
Other programming modifications were also necessary to run the code on our PCs.

Key Words

code, modification, subroutine, instructions

« A short report on a computer scientific study achieved in the Department of Physics, Atomic Energy Commission of Syria.

SETTING UP OF CLIMATE QUERY AND REPORTING
SYSTEM (CQRS)*

I. KHUDEIR, M. NASSRI
Department of Physics, Atomic Energy Commission of Syria, P. 0. Box 6091, Damascus, Syria

ABSTARCT

An automated Weather Station (AWS) was installed at the AECS center-2 at the end of year 2000. Six climatic and
agricultural sensors were fitted that measure air temperature, relative humidity, precipitation, net radiation, and wind
speed/ direction. The data logger was programmed to collect hourly readings and perform daily, weekly, and monthly
calculations of averages, means, extreme values etc. The control and final storage PC was connected on-line to the
data logger via a 300 m UTP cable and a couple of short haul modems operating at 9600 bps.

A Climate Query and Reporting System (CQRS) consisting of static and dynamic climate tables and charts in a
time frame as specified by the user was developed, using Delphi visual programming tools, and is briefly explained.
CQRS is accessible through the weather home page of the "Information Service" on the intra-net web site of the
center-2.

Key Words

meteorological tower, sensors, CR10X, real time, intranet, query system, net radiation, climate, weather.

« A short report on a technical work achieved in Lhe Department of Physics, Atomic Energy Commission of Syria.
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_AALAM AL-ZARRA, N° 79, May/June 2002

REPORTS

EFFECT OF DIFFERENT SALINE WATER LEVELS ON
GROWTH, NODULATION, AND N,-FIXATION BY SESBANIA
ACULEATA PERS, AND ON GROWTH OF HELIANTHUS
ANNUUS L. USING "N TRACER TECHNIQUE"

F. KURDALIL F. ALAIN
Depuartment of Agriculture, Atomic Energy Commission, Damascus, Syria, P. O. Box 6091.

ABSTRACT

Effect of different levels of salinity of the irrigation water having electrical conductivities (EC,,) in a range 1.1 to 33
dS/m on nodulation dry matter production and Nj fixation by dhaincha (Sesbania aculeata Pers) was evaluated in a
pot experiment . Such an effect was also studied on sunflower (Helianthus annuus L) as a reference crop for measuring
N,-fixation by the legume crop using a 15N isotope dilution method. Irrigation with water having ECw of more than
403 dS/m reduced plant growth and the reduction was more pronounced in S. Aculeata than in H. Annuus. %N,
fixation was significantly enhanced under a moderate salinity level in irrigated water (ECyw of 4.3 dS/m), whereas,
small effects were obtained at higher saline water levels (up to 12.3 dS/m). The results indicated that Sesbania aculeata
and Helianthus annuus grown in saline soils can be irrigated either with water having up to 8.03 dS/m for the former
and 12.3 dS/m for the latter species, or with gradually increased levels of salinity for both of them.

Key Words

Sesbania aculeata, Helianthus annuus, salinity, N,-fixation.

» A short report on a field exploratory experiment achieved in the Department of Agriculture, Atomic Energy Commission of Syria.

INITIAL DISTRIBUTION OF *¥'Cs IN CEMENT SPECIMENS
AND THE EFFECT OF LEACHING™

S. TAKRITI, A. F. ALI
Departments of Radiation Technology and Radiation Protection, Atomic Energy Commission P.O. Box 6091,
Damascus, Syria

ABSTRACT

The distribution of '*’Cs in cylindrical and cubic cement specimens was investigated before and after leaching at
room temperature. The results showed that the initial distribution is inhomogeneous at the edges and has the same
homogenity at the center of the samples before and after leaching. Theoretical analysis was performed to describe
these observations.

Key Words

environment, radioactive waste, distribution of *’Cs, leaching.

» A short report on a scientific research achieved in the Department of Radiation Technology and Radiation Protection, Atomic Energy
Commission of Syria.
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ABSTRACTS OF THE SUBJECTS PUBLISHD IN THIS ISSUE

GAMMA-RADIATION-INDUCED WOOD-PLASTIC COMPO-
SITES FROM SYRIAN TREE SPECIES™

E. H. BAKRAJI, N. SALMAN
Department of Chemistry, Atomic Energy Commission, P.0O.Box 6091, Damascus, Syria.

H. AL-KASSIRI
Department of Radiation Technology, Atomic Energy Commission, P.O.Box 6091, Damascus, Syria.

ABSTRACT

Wood-plastic compositcs (WPC) have been prepared with five low-grade woods, native to Syria, using three
monomer systems; acrylamide, butylmethacrylate, and styrene, with methanol as the swelling solvent. Polymerization
was induced at various radiation doses (10, 20, and 30 kGy) at a dose rate of 3.5 kGy/h using a **Co gamma radiation
source. Some physical properties of WPC, namely polymer loading and compression strength have been measured.
The polymer loading decreases approximaltely with increasing density of the wood species used.

Key Words

monomer, composites, irradiation, polymer, wood.

» This paper appeared in Radiation Physics and Chemistry, 2000.

DEVELOPMENT OF TESTICULAR DIMENSIONS AND SIZE,
AND THEIR RELATIONSHIP TO AGE, BODY WEIGHT AND
PARENTAL SIZE IN GROWING AWASSI RAM LAMBS™

S. SALHAB
Department of Animal Production, Faculty of Agriculture, University of Damuscus.

M. ZARKAWI, M. R. AL-MASRI
Division of Animal Production, Department of Agriculture, Atomic Energy Commission.

M. F. WARDEH
Depariment of Studies of Animal Wealth, The Arab Center for the Studies of Arid Zones and Dry Lands.

R. KASSEM
Al-Kraime Center for Sheep Breeding and Range Improvement, Salameih, Hama.

ABSTRACT

Ninety-six Awassi ram lambs, aged 2-3 months, raised and managed under a semi intensive system were used to
measure development of testicular length, width, circumference and volume, and their association with development
of body growth. The effects of parental size, age and body weight of lambs, production line {dairy or meat), type of
birth and weight at birth and weaning on development of the four testicular parameters from weaning at 2-17 months
of age were investigated. No significant differences were observed between measurements of the left and right testis.
The highest increase in testicular parameters occurred between 7 and 10 months of age at 34.6 kg live body weight.
Only parental size, age and body weight affected testicular growth (P < 0.05). Measurements of testes were correlated
(P <0.01) with each other (r = 0.68-0.97). They increased progressively and were correlated with body weight more
than with age.

Key Words

testicular measurements, body weight, Awassi sheep.

« This paper appeared in Smafl Ruminant Research,40. 2001
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AALAM AL-ZARRA, N 79, May/June 2002

Key Words

meteorological station, radiation monitoring system, micro controller, atmospheric parameters.

« This paper appeared in Meteorological Applications, 2001.

MATHEMATICAL MODELING OF HYBRID CO, LASER™

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

ABSTRACT

A Teller-Landau six-temperature model describing the dynamic emission of single mode TEA COs; laser has been
adapted. This model has been also used to describe the mechanism of obtaining relatively high-power output pulses
from hybrid TE-TEA or CW-TEA CO, laser consisting of high and low-pressure sections. The suggested
mathematical model allows to investigate the mechanism which limits the TEA oscillation to single longitudinal mode
(SLM) due to the narrow gain bandwidth of low-pressure section, and also to study the effect of the laser input
parameters on the smooth output laser pulse parameters. In addition, numerical solutions, of non-linear rate equation
system of suggested model are quantitatively discussed. The solutions describe the radiation field intensity, the
population inversion, and the energy transfer processes. The calculated values of maximum peak power, total energy
in pulse, pulse width, etc. are in a very good agreement with the observed experimental values.

Key Words
modeling, hybrid, CO, laser.

» This paper appeared in Optics & Laser Technology, 2001

PROVENANCE STUDIES OF ARCHAEOLOGICAL CERAMICS
FROM MAR-TAKLA (AIN-MININ, SYRIA) USING RADIO-
ISOTOPE X-RAY FLUORESCENCE METHOD™

E. H. BAKRAJIL, J. KARAJOU
Department of Physics, Atomic Energy Commission, P. O. Box 6091, Damascus, Syria

I. OTHMAN
Department of Radiation Technology, Atomic Energy Commission, P. O. Box 6091, Damascus, Syria

ABSTRACT

The radioisotope X-ray fluorescence method was applied to studies of the provenance of the ceramics fragments
originated from the Mar-Takla site in Syria. The samples were irradiated 1000s by a 'Cd radioisotope source and 13
elements (Ca, Ti, Mn, Fe, Zn, Ga, As, Rb, Sr, Y, Zr, Nb, and Pb) were determined in 35 samples. The data were
subjected to two multivariate statistical methods, cluster and principal components analysis (PCA). It was shown
from the combination of the statistical techniques and the determination of elemental composition of the samples that
94% of the analyzed ceramic samples can be considered to be manufactured using two sources of raw materials.

Key Words

X-ray fluorescence, ceramics fragment, provenance, multivariate analysis

» This paper appeared in Nuclear Science and Technigues, May 2001.
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NUCLEAR DATA RELEVANT TO THE PRODUCTION AND
APPLICATION OF DIAGNOSTIC RADIONUCLIDES™

S. M. QAIM
Institut fiir Nuklearchemie, Forschungszentrum Jilich, Germany

ABSTRACT

The types of nuclear data and their quality required in the production and application of diagnostic radionuclides
are outlined. The radioactive decay data determine the suitability of a radioisotope for in vivo tracer studies, both
from the imaging and internal radiation dose considerations. The nuclear reaction cross scction data allow
optimisation of production routes. Both reactors and cyclotrons are used for production purposes. The nuclear data
needed in the two cases and their present status are discussed. Special attention is paid to radionuclides suitable for
emission tomography (PET and SPECT). The controversy about reactor vs cyclotron production of the widcly used
Mo / ¥™Tc generator system is discussed. Some special considerations in cyclotron production of radionuclides are
outlined. The need of accurate data near reaction thresholds, the constraint of available particles and their encrgies at
a small cyclotron, the influence of increasing incident particle energy, and the formation of isomeric impurilics arc
discussed in detail. The role of nuclear model calculations in predicting unknown data is considered.

Key Words

diagnostic radionuclides, decay data, Intcrnal radiation dose, nuclear reaction cross section, productlion yield,
radionuclidic purity, isomer ratio, nuclear model calculations, emission tomography, single photon cmission
computed tomography (SPECT), positron emission tomography (PET).

« This article appeared in Radiochimica Acta, Vol 89, 2001. Tt has been translated into Arabic by Translation, Composition & Publication Office,

Atomic Energy Commission of Syria

PAPERS

A PORTABLE METEOROLOGICAL STATION PLUS
NUCLEAR RADIATION MONITORING SYSTEM USING
A BASIC-8052 MICRO-CONTROLLER”

A. AL- MOHAMAD, S. AGHABI, C. WEISS
Department of Scientific Services, Atomic Energy Commission, P O. Box 6091, Damascus, Syria

ABSTRACT

A portable meteorology station capable of measuring various atmospheric parameters (mainly ambient
temperature, relative humidity, atmospheric pressure, wind speed and direction) was designed and built. The
physical quantities were converted to electrical signals using suitable sensors. These signals were then processed and
transferred to digital values to be stored in suitable memories. A nuclear radiation alarm system was also built, on the
main board, to monitor the nuclear radiation releases levels. The system consists of three main parts: control board,
data acquisition board and signals conditioning board. The overall system is controlled by a BASIC-8052 micro-
controller.
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NUCLEAR DATA FOR MEDICAL APPLICATIONS:
AN OVERVIEW™

S. M. QAIM
Institut fiir Nuklearchemie, Forschungszentrum Jilich, Germany

ABSTRACT

A brief introduction to nuclear data in medicine is given. The choice of a radioisotope for medical application
demands an accurate knowledge of radioactive decay data. Short-lived single photon and ' -emitters are preferred
for diagnoslic investigations, and longer - lived corpuscular radiation emitting radioisotopes for endoradiotherapy.
The nuclear reaction cross section data, on the other hand, are needed for optimising the production routes. Besides
radioactive isotopes, the use of ionising radiation in therapy is discussed. External radiation therapy has achieved an
important place in medicine. The role of nuclear data is briefly discussed; they are needed for radiation dose
calculations. The hitherto rather neglected activation products in proton therapy are considered. The methodology of
development of a nuclear data file for medical applications is outlined.

Key Words

nuclear reaction, cross section, decay data, diagnosis, therapy, data file.

« This article appeared in Radiochimica Acta, Vol 89, 2001. It has been translated into Arabic by Translation, Composition & Publication Office,
Atomic Energy Commission of Syria

IN VIVO FUNCTIONAL IMAGING WITH SPECT AND PET”

H. HERZOG
Institute of Medicine, Forschungszentrum Julich GmbH, D-52425 Julich, Germany

ABSTRACT

Nuclear medicine methods permit the visualisation of a variety of metabolic and physiological processes all over
the body. Although planar scintigraphy has been found useful for many questions, detailed spatial information about
the diseased organ can only be obtained with tomographic methods. Dependent on the radionuclide involved, two
differenet tomographic procedures are available: signle photon emission computed tomography (SPECT) and
positron emission tomography (PET). The first part of this paper describes shortly the historical development of these
methods as well as their technical and methodological basics. To elucidate the large variety of possible applications,
an overview of SPECT and PET procedures utilised in research as well as in clinical practice are presented.
Furthermore, both methods are compared and their individual advantages are pointed oul.

Key Words

attenuation, label, malignant, perfusion, radionuclide, system, tomography, tracer.

« This article appeared in Radiochimica Acta, Vol 89, 2001. It has been translated into Arabic by Translation, Composition & Publication Office,
Atomic Energy Commission of Syria.
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