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ABSTRACTS OF THE SURJECTS PUBLISHED IN THIS ISSUE

The Majority (71%) of Syrian TSP granules size was >2 mm and there P content was more than smaller ones.
Within 24 hours 73- 80% of P was dissolved in water being higher with decreasing size of granules. The solution pH
decreased quickly from 6.7 to 3.8 after 3 h and dropped to 3 after 72 hours.

Key Words
P forms, resin -P, Olsen- P, isotopic exchange, rock-P, *’P.

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

DETERMINATION OF CESIUM 134,137 AND STRONTIUM 90
IN SOME COASTAL MOUNTAINS SERIES AGRICULTURAL
PRODUCTS

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

ABSTARCT

Cesium 137 and Strontium 90 levels in 19 agricultural crops and 12 soil samples collected from several locations in
the Syrian coastal mountains series have been determined. Results have shown that 37Cs concentrations in most
agricultural crops are relatively low; only one high value (119 BqKg! dry wt) was observed in mushroom samples
collected from Jobet Al-Borgal. The highest *°Sr concentration was found to be 33 BqKg' dry in Al-Dalia Tobacco.
In addition, tobacco and spinach showed a clear selectivity for Sr where transfer factor (TF) has reached a value of
2.25. However, all obtained levels in this study were found to be within the Syrian maximum permissible limits of
radioactivity in foodstuff. Moreover, soil samples were collected and analyzed from the same locations that
agriculture samples being collected; the highest 137Cs activity (124 Bq.Kg™' dry wt) was found to be in Jobet Al-Borgal
soil, while ®°Sr concentration has reached a value of 28 Bq.Kg™' dry wt in Wadi Al-Jadida soil.

Key Words
cesium 137, strontium 90, Agriculture Products, Syrian coastal mountains series.

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

EFFECT OF GAMMA IRRADIATION ON
MICROBIOLOGICAL, CHEMICAL AND SENSORY
CHARACTERISTICS OF LICORICE EXTRACT”

M. A. AL-ADAWI, A. AL-KAED, M. AL-BACHIR
Department of Radiation Technology, Atomic Energy Commission, P.O. Box 6091, Damascus, Syria.

ABSTRACT

Extract of licorice roots were exposed to doses of 0, 5, 10, 15 and 20 kGy in a “CO package irradiator. Irradiated
and unirradiated samples were stored at room temperatures. Microbial population on extract, chemical changes and
sensory properties of produced juice of licorice were evaluated after 0 and 12 months of storage. The results indicated,
that gamma irradiation reduced the counts of microorganisms. Dq of total count and klebsilla spp. were about 1.4
and 0.7 kGy respectively. The mineral ions (Na, Ca and K) concentration in juice produced from irradiated extract
were lower than non-irradiated ones. Glycyrrhetinic acid and maltose concentration in juice produced from irradiated
extract were higher than non-irradiated ones. Sensory evaluation indicated that no significant differences (P> 0.05)
were found between juice produced from irradiated and unirradiated extract in color, taste, or odor.

Key Words
irradiation, decontamination, juice characteristics, licorice, sensory evaluation.

» A short report on an exploratory scientific experiment achieved in the Department of Radiation Technology, Atomic Energy Commission of Syria.
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enables the estimation of diffusion voltage; capture cross section of holes at the interface and mobility of electrons in
the CdS layer.

Key Words

solar cells, CuGaSe,, interface states, recombination.

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

DESIGN AND CONSTRUCTION OF INDIGENOUSLY
ELECTRONIC BOARDS FOR THE AUTOMATIC
CONTROL OF MNSR*

I. KHAMIS, M. NASRI
Department of Physics, Atomic Energy Commission, P.O. Box 6091, Damascus, Syria

ABSTRACT

Development, implementation, and manufacturing, indigenously, the first-of-a kind prototype of the electronic
automatic control board of MNSR was made in this work. The new prototype includes some specific modifications
that take into consideration the availability of electronic elements in the local market, the possibility to manufacture
the control board indigenously, and the availability of such board as spare parts on reserve: The manufactured board
has been tested (as cooled test) to check for functionality or malfunction before installation as part of the control and
operating system. Later on, the board will be installed and tested as part of the above mentioned system to check
whether it functions correctly under normal operating conditions (as hot test).

Key Words
MNSR reactor, control system, manufacturing control board.

+ A short report on technical work achieved in the Department of Physics, Atomic Energy Commission of Syria.

PHOSPHORUS FRACTIONS AND THEIR AVAILABILITY
IN SYRIAN SOILS™

AF. ASFARY
Dept. of Agriculture, Atomic Energy Commission, P.O. Box, 6091, Damascus, Syria.
R. AL-MEREY, M. AI-HAMEISH
Dept. of Chemistry, Atomic Energy Commission, P.O. Box, 6091, Damascus, Syria.

ABSTRACT

Phosphorus forms were determined in the dark brown red, yellow brown and alluvial Syrian soils, and the brown
red soil was used to study the fate of *?P labeled TSP fertilizer with and without a crop. Total P was in the rang of 375
- 631pgP/g soil with only 231- 400 pg P/g soil is soluble, and 23-55 pg P/g soil was organic P. Calcium phosphate
formed 32-93% of the soluble inorganic P and Occluded iron phosphate 5-42% ,whereas the rest of P forms were very
low. However Olsen - P was 8-14 pg P/g soil despite the big differences in soils soluble inorganic P.

In a pot experiment isotopic measurements showed that a large proportion of fertilizer P (= 50%) was isotopicaly
transferred to the different forms of soil P within a week and its values in each form fluctuated in a relatively similar
proportions to the forms contents. Available P in cropped soil was more than that with no crop, and plants had no
effect on transferred P from fertilizer to the different soil P forms. When compared with Olsen -P, the Cl- resin
extracted similar amounts to those of Olsen- P whilst HCO™ resin extracted more (1.3 to 5 folds) available P in
cropped and uncropped soils. The efficient use of TSP varied between 4.1% at seedling and 26.8% at maturity and the
efficient use of Syrian rock phosphate from Khnefis was 2% at seedling and 1.1% at maturity.
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AN IN VITRO EVALUATION OF SOME UNCONVENTIONAL
RUMINANT FEEDS IN TERMS OF THE ORGANIC MATTER
DIGESTIBILITY, ENERGY AND MICROBIAL BIOMASS™

M.R. AL-MASRI
Department of Agriculture, Atomic Energy Commission, P. 0. Box 6091, Damascus, Syria

ABSTRACT

In vitro organic matter apparent digestibility (IVOMAD), true digestibility (IVOMTD), metabolizable energy
(ME), net energy lactation (NEL), microbial nitrogen (MN) and synthesis of microbial biomass {(MBM) were
estimated to predict the nutritive values of some agricultural by-products, drought tolerant range plants and browses.
The relationships between in vitro gas production (GP), and true or apparent digestibility, MN and MBM were
studied utilizing an in vitro incubation technique. The values of IVOMAD, IVOMTD, ME, NEL, GP, MBM and
MN varied with the studied experimental materials. The true fermentation of the outside part of Atriplex leucoclada
produced a higher volume of gas than the middle or the inside parts, and this was associated with an increase in the
values of IVOMAD, IVOMTD, ME and NEL. However, screening off the wood from olive cake to obtain olive cake
pulp increased the IVOMAD, IVOMTD, ME, NEL and the volume of gas production from the true fermented
material. One ml of gas was generated from the true degradation of § mg of wheat straw, Moringa oleifera, Alhagi
camelorum, Eucaliptus camaldulensis and A. leucoclada, from 11 mg of Prosopsis stephaniana and olive cake pulp
and from 20 mg of olive cake or olive cake wood. The amount of MN or MBM produced from 100 mg of truly
fermented organic matter depended on the kind of the fermented material and amounted to 0.7-2.9 mg or 8-34 mg,
respectively. Crude fiber was negatively correlated to IVOMAD, IVOMTD, ME and NEL. Gas production was
positively correlated to IVOMAD and IVOMTD but negatively correlated to MBM and MN.

Key Words

browse, digestibility, gas production, microbial mass, nutrition, olive cake, range plants, ruminal fluid.

« This paper appeared in Tropical Animal Health and Production, 34 , (2002).

REPORTS
ANALYSIS OF CURRENT TRANSPORT IN
ZnO/CdS/CuGaSe,™
M. SAAD, A. KASSIS
Department of Physics, Atomic Energy Commission, P.O. Box 6091, Damascus, Syria
ABSTRACT

Current voltage characteristics of ZnO/CdS/CuGaSe, single crystal solar cells measured at room temperature are
investigated as functions of illumination intensity. The characteristics can be described using the two-diode model,
indicating two current transport mechanisms in the cells. The first and dominant mechanism is recombination of
carriers at the interface between CdS and CuGaSe,. The second one is recombination in the depletion region, which
has been found to have a small effect on the solar cell photovoltaic performance. Both the diode ideality factor and the
saturation current density of the dominant diode increase under illumination. In order to understand the behaviour of
these cells a model has been developed for p-n heterojunction solar cells in which interface recombination is the
dominant diode current transport mechanism. The model explains the large diode ideality factor (n>2) and the
increased saturation current density in terms of increased density, of active interface states N;. The interface
recombination leads to lower values of the open circuit voltage, short circuit current density and fill factor. These
results are illustrated by numerical calculations of solar cell parameters. Applying the model on the investigated cells
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of a part of the amorphous phase which does not participate in glass transition. The existence of this phase-called rigid
amorphous phase-is enhanced by the presence of crystallites rather than by the drawing.

Key Words
poly (ethylene terephthalate), drawing, thermally stimulated depolarisation currents.

« This paper appeared in Polymer, 43 (2002) 1399-1403.

MEASUREMENT OF THE SYRIAN MINIATURE NEUTRON
SOURCE CORE AVERAGE TEMPERATURE BY MEANS OF
REACTIVITY™

L. Khamis
Department of Physics, Atomic Energy Commission, P.O. Box 6091, Damascus, Syria

ABSTRACT

A mathematical model has been developed to simulate the dynamic behavior of the Syrian Miniature Neutron
Source Reactor. The purpose is to assess and evaluate the core average temperature as a function of the overall
reactivity load in the core. The model considers relevant physical phenomena that govern the core such as reactor
kinetics, reactivity feedbacks due to coolant temperature and xenon, and thermal hydraulics. Natural convection and
point kinetics including the prompt jump and complete mixing approximations were employed. Peak power, reactivity
core load, core outlet temperature and other variables are predicted during self-limiting power excursions. Good
agreement has been obtained with other comparable studies. Core average temperature was studied as a function of
reactivity during reactor operation and transients. An overall rough estimate of core average temperature as a
function of reactivity load is presented; hence, a procedure to measure such temperature is suggested.

Key Words

MNSR reactor, simulation, reactor thermodynamics, reactivity excursions.

« This paper appeared in Progress in Nuclear Energy, Vol. 40, issue 2, 2002.

PROPERTIES OF WOOD-PLASTIC COMPOSITES: EFFECT
OF INORGANIC ADDITIVES™

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

ABSTRACT

Wood-plastic composites from syrian tree species (White poplar, cypress tree, and white willow) were prepared
using gamma-ray irradiation. Dry wood was impregnated with acrylamide or butylmethacrylate at various methanol
compositions as the swelling solvent. Effect of inorganic additives and co-additives such as lithium nitrate (LiNO,),
copper sulfate (CUSO,) and sulfuric acid (H2504), used at a very low concentration (1%), on the polymer loading
(PL) and the compression strength (CS) was also investigated. It has been found that all the additives and co-
additives, except Cu®", increase the PL values and only Li™ has a positive effect on CS. © 2002 Published by Elsevier
Science Ltd.

Key Words
polymerization, gamma irradiation, Syrian wood, additives.

« This paper appeared in Radiation Physics and Chemistry, 2002,
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SMALL AND MEDIUM POWER REACTORS OF YESTERDAY
AND TODAY FOR ENERGY PRODUCTION

B. BARRE
Directeur de ln R&D, COGEMA

ABSTRACT

The concept of reactor size (small, medium and large) is developping with time. The small reactors occupy always
some niches in the applications or ficlds where the economic criterion is not most important (for example nuclear-
powered submarines). The compitition between medium and large reactors was historically in favor of large ones, but
the nuclear energy is new and its history have not finished yet.

Key Words
nuclear energy reactors, neutron flux, electricity, thermal energy, simulation, safty studies, research reactors.

«This article appeared in RGN, N°6, December 2001. It has been translated into Arabic by Editorial Board, Atomic Energy Commission of Syria.

LHC, AN UNPRECEDENTED TF.CHNOLOGICAL
CHALLANGE

J-0. BARUCH

ABSTRACT

Inside the 27 km-long tunnel of the future large hadron collider (LHC), the beams of protons pulsing at an energy
of 7 billions electron-volts will be subjected to a frontal collision to recreate conditions close to the Big Bang. The
physicists hope to verify their theories, but they also expect some surprises. The project has been delayed and it will
cost more than 2 billions euros.

Key Words

large hadron collider, Big Bang, protons frontal collision.

« This article appeared in La Recherche, November 2002. It has been translated into Arabic by Editorial Board, Atomic Energy Commission of Syria.

PAPERS

THREE PHASE MODEL IN DRAWN THERMOPLASTIC
POLYESTERS: COMPARISON OF DIFFERENTIAL SCAN-
NING CALORIMETRY AND THERMALLY STIMULéTED

DEPOLARISATION CURRENT EXPERIMENTS

M. KATTAN
Department of Radiation Technology, Atomic Energy Commission PO Box 6091, Damascus. Syria

E. DARGENT, J. GRENET
University of Rouen, France

ABSTRACT

Differential scanning calorimetry and thermally stimulated depolarisation current measurements are performed to
quantify various phases present in amorphous and semi-crystalline polyester samples uniaxially drawn above their
respective glass transition temperature. Results show the appearance of a crystalline phase induced by stretching and
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ARTICLES
DESALINATION OF SEA WATER WITH
NUCLEAR REACTORS™
S. NISAN & L. VOLPI
CEA, DEN/DDINLDER/‘SERI. CEN Cadarache
ABSTRACT

This report emphasizes the importance of the problem of water shortage which will be encountered in many
regions of the world during the next years. The desalting of sea water may be an attractive solution to mect the needs
of about two thirds of the world population. The various techniques of desalting are described briefly. In this respect,
it seems that the desalting by using nuclear reactors scems to be a very competitive solution compared with systems
using fossil energy. This is true , not only for simultancous production of electricity and drinking water but also for
minimization of greenhouse gas emission.

Key Words

nuclear reactors, desalting (desalination), multiple effect distillation (MED), multistage flash distillation (MSF),
vapor compression (VC), reversed osmose (RO), electrodialysis (ED).

«This article appeared in 8GN, N°6, December 2001. It has been translated into Arabic by Editorial Board, Atomic Energy Commission of Syria.

USING NUCLEAR ENERGY IN SPACE"

X. RAEPSAET
CEA Saclay, France
P. PEMPIE
CNES Evry France

ABSTRACT

Two types are possible for using the nuclear energy for space applications. The most common is the production of
electricity. This electricity can be used to supply the satellites, exploration vehicles, lunar or planetary bases and
electrical propellers too. The second way to use the nuclear energy in the space is the thermal nuclear propulsion The
nuclear reactor act then as simple thermal exchanger to a gas which will release later in a classical exhaust nozzle.
These two applications which concern the two reactors of a very small sizc are represented here basing on two
examples of leading projects in collaboration between CNES and CEA: ERATO as electric generator and MAPS for
the thermonuclear propulsion.

Key Words
space application, Nuclear energy, production of electricity, satellites, radioactive fallout, radioisotopic
thermoelectric generators, electrical propeller, ergol, thermonuclear propuision, electric generator.

+ This article appeared in RGN, N°6, December 2001. Tt has been translated into Arabic by Editorial Board, Atomic Energy Commission of Syria.
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