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ABSTRACTS

INVESTIGATION OF STEEL WELDING JOINTS PREPARED BY
ARC WELDING IN MEDIA*

M. SOUKIEH, M. ABO KHARROB, F. NASRALLAH, A. QKAR
Department of Physics, Atomic Energy Commission, P. O. Box 6091, Damascus, Syria

ABSTRACT

SS304 bulk samples (3x2 cm, 0.3 cm) were welded by (TIG) with different currents in the range of
70-100A using tungsten electrodes (¢=2mm), coated filling wires (¢=1.6 mm) and Argon gas. The study
showed that the welding joints compactness (void free) is reached when current is in the range of 90-100
A. The phase analysis of the welding joints area showed a little growth of a-Fe phase without any trace of
oxide phase. The study noticed a small increasing in hardness of welding area (about 10%) and decrease in
the pitting corrosion resistance. This may be attributed to the atomic rearrangement processes in welding
joints to the fine grain size and to the mechanical residual stress. The difference in the hardness of the
welding joint areas minimize after thermal treatment at 500 °C for 30 min. On the other hand, the thermal
treatment may contribute to removing the residual mechanical stress and decreasing the danger of forming
micro cracks in welding joints area.

Key Words
arc welding, SS304, welding joints, hardness, pitting corrosion.

* Ashort report on a scientific study achieved in the Department of Physics, Atomic Energy Commission of Syria.
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DETERMINATION OF CHEMICAL OXYGEN DEMAND (COD) IN
WATER SAMPLE*

M. E. BYRKDAR, H. ASSAF, M. K. AL-KHARFAN
Department of protection and safety, Atomic Energy Commission, P. O. Box 6091, Damascus, Syria

ABSTRACT

Method validation for determination of chemical oxygen demand (COD) was carried out in water
samples in the department of environmental protection, by following the procedures of Eurachem guide.
True and standard aqueous samples were used for this purpose. The credibility of the procedures was
determined by Minimum detection limit (MDL), repeatability, reproducibility and recovery coefficient.

Results showed that the recovery coefficient was between 70% and 99%, while the MDL was 16.25
mg/l.

This method was good and applicable for all kinds of aqueous samples except in case of high
concentration of chloride, through analyzing of standards and waste aqueous samples collected from
Damascus and comparing results with other national laboratories.

Key Words
COD, aqueous samples, method validation.

* Ashort report on a scientific research achieved in the Department of protection and safety, Atomic Energy Commission of Syria.

ANALYSIS OF ENERGY AND ELECTRICITY DEMAND
PROJECTION AND IDENTIFYING THE OPTIMAL EXPANSION
STRATEGY OF ELECTRIC GENERATION SYSTEM IN SYRIA
(COVERING THE PERIOD 1999-2030)*

A. HAINOUN, M. K. SEEFALDIN, A. AL-KHATIB, S. AL-MOSTAFA
Department of Nuclear Engineering, Reactor Safety Division, Atomic Energy Commission, P.O. Box
6091, Damascus, Syria

ABSTRACT

In the framework of technical cooperation project with IAEA, and with the coordination with some
ministries in Syria, a comprehensive long-term analysis of the Syrian future energy and electricity demand
projection has been performed. The future projection has been analysed according to various scenarios
reflecting the possible future socio-economic and technological development of the country. The results
of the reference scenario (Scenario of high economic growth) show that the final energy demand would
increase annually at about 5%, the electricity demand at 5.5%, and the peak load at about 5.2%. The
analysis of the least-cost expansion of the generation system shows that natural gas and combined cycle
power plants would play the dominant role in Syria during the study period. In addition, the nuclear power
plant would become economic competitive option after the year 2021.

Key Words
energy demand projection, development scenarios, peak load, optimal expansion plan, power plants.

* Ashort report on a scientific research achieved in the Department of Nuclear Engineering, Atomic Energy Commission of Syria.
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ABSTRACTS

Key Words
polyvinyl alcohol, gamma radiation, glass transition temperature, electric conductivity.

* Ashort report on an exploratory field experiment achieved in the Department of Radiation Technology, Atomic Energy Commission of Syria.

DETERMINATION OF HYDROCARBONS IN PURE AND
COMMERCIAL PHOSPHORIC ACID BY GAS CHROMATOGRAPHY
AND MANUAL OF Unicam pro GC + Thermo Onix*

H. QASMI, M. K. ABDULBAKE
Hydrometallurgy Office, Atomic Energy Commission, P. O. Box 6091, Damascus, Syria

ABSTRACT

A method for determination of hydrocarbons in pure and concentrated phosphoric acid samples 85% and
commercial phosphoric acid by gas chromatography was developed. It was for determination of phosphoric
acid specifications in the pilot plant for purification of phosphoric acid.

The accuracy of the method was studied and the standard deviation was found to be between 0.0914 and
0.112, operation instruction of the Unicam pro GC + Thermo Onix was described.

Key Words
hydrocarbon, gas chromatography, purification, phosphoric acid.

* Asshort report on a scientific research achieved in the Hydrometallurgy Office, Atomic Energy Commission of Syria.

SYNTHESIS OF ECD
N, N'-Bis-L-[1-carboethoxy-2mercapto] ETHYLENEDIAMINE
DIHYDROCHLORID*

A. ALLAF, M. A. NAKAWA
Department of Chemistry, Atomic Energy Commission, P.O. Box 6091, Damascus, Syria

ABSTRACT

The N, N'-Bis-L-[1-carboethoxy-2mercapto]ethylenediamine dihydrochlorid, ECD has been prepared
in our laboratory. The compound was prepared starting from the already N, N’'-Bis-L-[1-carboethoxy-
2mercapto]ethylenediamine, EC. Following the preparation of the EC as mentioned before, the EC is
placed in anhydrous ethanol and saturated with HCI gas. The HCI gas has been generated by an-online
process by passing concentrated sulfuric acid over sodium chloride. The reaction mixture is heated under
reflux for five hours. The contents are cooled to room temperature, filtered and the obtained precipitate
was washed with cold anhydrous ethanol to yield the ECD material. Physical, chemical and spectroscopic
measurements were carried out in order to identify the prepared material. Finally, the ECD is labeled with
%mTe and used as radiopharmaceutical kit in the nuclear medicine.

Key Words
reflux, precipitate, spectroscopic measurements, to identify, radiopharmaceutical kit.

* Ashort report on a laboratory scientific study achieved in the Department of Chemistry, Atomic Energy Commission of Syria.
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ratios of the studied radionuclides in yogurt were relatively low (about 25% and 40% in the yogurt
processed from milk of cows and cheep respectively) with a high processing efficiency, so that making
yogurt from the contaminated milk is the best way to reduce the contamination ratio and to make use of
the contaminated milk. Furthermore, home made cheese was processed with salty solutions of different
concentrations and the results showed that about 90% of Cs and K has transferred to the salty solution of
5% soaked for 48 hours, while 40% of the Ra and 80% of Sr were removed from the contaminated cheese
after 48 hours soaking in a salty solution of 2.5%. However, the results of the present work can be used
for processing of contaminated milk with artificial radionuclides in order to be utilized.

Key Words

contaminated milk, Milk products, Cs, Ra, Sr, K, Retention factor.

* A short report on a scientific study achieved in the Department of Protection and Safety, Atomic Energy Commission of Syria.

IRRIGATION SCHEDULING PROGRAM USING
NEUTRON PROBE FEEDBACK DATA*

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

ABSTRACT

Neutron probe feedback data were used for preparation of irrigation scheduling program. Active root
depth, canopy cover percent, irrigation system efficiency, and initial soil moisture were considered. The
program proved to be friendly and easy to use, and deal with the neutron probe generated measurements
as a direct method for irrigation scheduling. The program was successfully used in our department for
irrigation scheduling of cotton, soybean, sugarbeat and potato.

Key Words

neutron scattering, direct method, soil moisture, canopy cover percent.

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

EFFECT OF THE CONCENTRATION OF LITHIUM ON THE
CONDUCTIVITY OF PVAL FILMS*

M. KATTAN, H. KASSIRI
Polymer Technology Division, Department of Radiation Technology, Atomic Energy Commission,

P.O. Box 6091, Damascus, Syria

ABSTRACT

In this work, the effect of Lithium ions concentration on the electric conductivity of PVALI films was
studied. The results showed that there is a significant increase in the order of 10* of electric conductivity
with the increase of the concentration of the lithium chloride up to (3%). We also observed an augmentation
of the conductivity after irradiating with a dose of 25 kGy. The electric conductivity reaches a high value
(0 = 2x107 S/cm) at 3% of the salt concentration. The investigation of the effect of the concentration
of Lithium ions on the thermal behavior demonstrated that the crystalline phase was disappeared by the
presence of lithium chloride salt, an increase in the glass transition temperature and alteration in the
heat capacity setup (AC,) at the glass transition. In addition, DSC studies showed a clear effect of the
irradiation on the crystaﬁization process and the size of the crystallites of the irradiated sample.
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ABSTRACTS

REPORTS

CORRELATION OF GLOBAL SOLAR RADIATIONWITH
COMMON GEOGRAPHICAL AND METEOROLOGICAL
PARAMETERS FOR DAMASCUS PROVINCE-SYRIA*

Dr. K. SKEIKER
Department of Scientific Services, Atomic Energy Commission, P. O. Box 6091, Damascus, Syria

ABSTRACT

In this study, the effect of meteorological and geographical parameters on monthly mean daily global
solar radiation in Damascus was invetigated. With measured data of global solar radiation and the relevant
data of astronomical, geographical, geometrical and meteorological parameters for Damascus province,
an attempt has been made to correlate the monthly mean daily global solar radiation on horizontal surface
with seven different variables; mean daily extraterrestrial solar radiation intensity I , average daily ratio
of sunshine duration n/N, mean daily relative humidity ¢, mean daily maximum dry air I temperature f}
mean daily maximum dewpoint temperature 9, ., mean daily atmospheric pressure P and sine of solar
declination angle sin d.

A new multiple regression relation (MRR) give accurate estimates of monthly mean daily global
solar radiation on a horizontal surface was suggested. It has high coefficient of correlation R=0.9915.
The results showed that the suggested model can estimate global solar radiation within relative error e
of 6.37% and 8.27%. The values of MBD (0.1W/m?) and also RMSD (229W/m?) are in the acceptable
ranges.

The global solar radiation intensity values produced by this approach can be used in the design and
estimation of performance of solar applications. It is believed that the model developed in this work is
applicable for estimating monthly mean daily global solar radiation on horizontal surface at any site in
Damascus province, Syria.

Key Words

* Ashort report on an scientific computer study achieved in the Department of Scientific Services, Atomic Energy Commission of Syria.

global solar radiation; Meteorological & geographical parameters; Multiple regression.

TRANSFER OF SOME ARTIFICIAL (®*Sr AND *’Cs) AND
NATURAL (*K AND ?**Ra) RADIONUCLIDES
FROM MILK TO ITS PRODUCTS*

M. S.AL-MASRI, A. NASHAWATI, Y. AMIN, B. AL-AKEL
Department of Protection and Safety, Atomic Energy Commission, P. O. Box 6091, Damascus, Syria

ABSTRACT

Transfer of some artificial radionuclides (**'Cs and ®Sr) and natural radionuclides (?°Ra and “°K) from
milk (cheep and cows) to its products processed according to local manufacturing procedures (home made
cheese, Kashkawan cheese, Shelal cheese, Haloom cheese, Kareshah cheese, Sharkasiah cheese, liquid
cheese, yogurt, butter and Keshdah) has been studied. The results showed that the retention percent of
226Ra in milk products has reached 100% in the home made cheese and 72% for %Sr in the Shelal cheese
and 40% for *¥’Cs in yogurt and 46% for “°K also in yogurt. In addition, most of the retention percent
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PAPERS

KINETIC STUDY OF THE ADDITION REACTION OF CARBON
TETRACHLORIDE TO 1-HEXENE INITIATED BY CHROMIUM

HEXACARBONYL IN THE PRESENCE OF UV LIGHT*

A. HARFOUSH
Department of Chemistry, Atomic Energy Commission, P. O. Box 6091, Damascus, Syria

ABSTRACT

Addition reaction of CCI, to the double bond of olefin (particularly 1-hexene) in the presence of
Cr(CO), and light has been investigated. The reaction follows, mainly, a free radical chain route in
which the metal complex acts solely as an initiator. The observed orders of reaction clearly demonstrate
that the reaction proceeds by a free radical chain route. The effect of UV has been studied and found to
be responsible for the initiation of the free radical chain process and for the preparation of photocata-
lytic species, which are photolabile and responsible for the formation of a small amount of the addition
reaction product during the dark periods. Cr(CO), shows initiation efficiency comparable with organic
peroxides, but other complexes, Mo(CO),, W(CO),, are less efficient.

Key Words

carbon tetrachloride; chromium hexacarbonyl; olefin; addition reaction; photoassisted reaction; pho-
tocatalyzed reaction.
* This paper appeared in Indian Journal of Chemistry, (2005).

MODELING THE PLASMA KINETICS MECHANISMS OF CuBr
LASER WITH NEON-HYDROGEN ADDITIVES*

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

ABSTRACT

A mathematical model describing the discharge kinetics and lasing characteristics of copper bromide
vapor laser with neon and hydrogen additives has been developed. The suggested model is based on
a “zero-dimensional” model and offers simple mechanisms to explain discharge kinetics mechanisms,
different physical processes and hydrogen additive effects on the copper bromide vapor laser.

The model estimates the temporal evolution of discharge voltage and current, population densities,
laser beam density, electron temperature and radial distribution of pressure and buffer gas temperature.
The suggested mechanism assumes that the electron detachment from negative hydrogen ions dosenot
contribute to the copper ionization process.

Numerical solutions of a nonlinear rate equation system predict the generation of nanosecond pulses.

The calculated maximum values of discharge voltage, current, average output laser power, electron tem-
perature, etc. are in good agreement with other reported calculated and experimental data.

Key Words
modeling, plasma kinetics, CuBr laser, neon-hydrogen additives.
* This paper appeared in Optics & Laser Technology, (2004).
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ABSTRACTS OF THE JTEMS PUBLISHED IN THIS ISSUE

ARTICLES
PHYSICS AND THE HUNT FOR BLACK GOLD*
D. MONK
ABSTRACT

Novel seismic and electromagnetic techniques Are helping energy companies find new sources of oil and gas.

* This article appeared in Physics World, July 2005. It is translated into Arabic at the Atomic Energy Commission of Syria.

NEUTRINOS: GHOSTS OF MATTER*
D. WARK

ABSTRACT

The discovery that neutrinos have mass and can oscillate between different flavours was one of the
major breakthroughs in particle physics in the past decade, but there is much about these mysterious
particles that we still do not understand.

Key Words
antimatter, neutrino oscillations, solar neutrino, flavour states.

* This article appeared in Physics World, June 2005. It is translated into Arabic at the Atomic Energy Commission of Syria.

THE SOLID-STATE LIGHTING REVOLUTION*

N. NARENDRAN
Director of research, Lighting Research Center, Rensselaer Polytechnic Institute, New York, US.

ABSTRACT

More efficient and versatile than traditional incandescent bulbs, solid-state lights based on LEDs are
on the verge of transforming electric lighting forever.

Key Words
LED, organic LEDs, solid-state lighting, white-light LEDs.

* This article appeared in Physics World, July 2005. It is translated into Arabic at the Atomic Energy Commission of Syria.

HIGH-TEMPERATURE UNCERTAINTY*

T. TIMUSK
Department of Physics and Astronomy, McMaster University, Hamilton, Canada.
ABSTRACT

Recent experiments reveal that the mechanism responsible for the superconducting properties of cuprate
materials is even more mysterious than we thought.

Key Words

high temperatures, uncertainty, super conductivity, magnetism, Cooper pairs, bosons, metals, insulators,
spectroscopic techniques.

* This article appeared in Physics World, July 2005. It is translated into Arabic by D. A. Al-Housari.
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