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Abstract 
Numerous ceramics are elaborated from 

clay based raw materials compacted and 
strengthened by firing at high temperatures. 
Their application domain is very vast; it spreads 
from the traditional ceramic for buildings to the 
more technical products, for electronics notably. 
For this reason, the study of clay minerals has 
found interest for many years. Unfortunately, no 
survey involving the firing behaviour of 
Tunisian clay mixtures has been undertaken. 
This study reports the results of an investigation 
dealing with the firing behaviour up to 1150°C 
(apparent density evolution as a function of the 
temperature and/or the mixture composition) of 
some Tunisian clay mixtures in order to enhance 
and extend their exploitations. In fact, it was 
shown that whatever the mixture composition, 
the clays behave independently of one an other 
and the system seems governed by the major 
clay during sintering. 
 
Keywords: clay mixtures; firing behaviour; 
Tunisia. 
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Abstract 

The functionalization of Single Walled 
carbon Nanotubes (SWNTs) with poly(N-vinyl 
carbazole) (PVK) at 1.5 % in weight was 
achieved in chloroform medium. The resulting 
nanocomposite was characterized by optical 
absorption, photoluminescence (PL), infrared 
(FTIR) absorption and Raman Scattering. 
Quenching effect in the PL spectrum and the 
creation of additional bands in absorption 
spectrum indicate that a covalent bonding of the 
polymer to the nanotube side walls is occurred. 
Moreover, vibrationnal changes in FTIR and 
Raman spectra let to conclude that the grafting 
takes place in the vinylidene groups. In the other 
hand, the annealed composite at 60°C shows an 
energy transfer in its PL spectrum at 300K. This 
behaviour is more pronounced at 87K and is 
interpreted as a result of a more planer structure, 
giving rise to a partially eclipsed PVK.  
 
Keywords: Annealing, functionalization, 
PVK/SWNTs, PL. 
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Abstract  

The optical components used this day 
for telecommunications or transfer of data is 
essentially constituted by inorganic materials. 
The searches are thus directed to the organic 
materials which possess several advantages 
(weak cost, weak constant dielectric, very wide 
band width, ease of stake in work). In this paper, 
we review the physical properties of the acrylate 
resin. 

The analysis by infrared spectroscopy 
allowed to verify the decrease of the peaks area 
relative to the C=C bond. Dielectric 
spectroscopy measurements were performed 
using the NovoControl impedance analyzer in 
the frequency range 2 Hz– 107 Hz for different 
time of photopolymerization. The study of the 
conductivity shows that any increase of the 
photopolymerization duration is accompanied 
with an increase of the resistance. This behavior 
is explained by the decrease of number of the 
free molecules in the sample. 

The study of real and imaginary 
components (Z 'and Z " ) of the complex 
impedance enabled us to propose an equivalent 
circuit made up of the resistance Rs (resistance 
of the contacts), resistance Rp (polarization 
resistance) and in terms of complex elements: 
constant phase elements (capacity of the fractal 
interface CPE).  
 
Keywords:  Acrylate resin; IR-TF 
spectroscopy; Complex impedance; Equivalent 
circuit. 
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Abstract  

Impedance spectroscopy measurements 
have been carried out on thermally aged 
poly(methyl methacrylate) (PMMA). PMMA 
samples are submitted to successive heat-cooling 
cycles (Tmin = 20°C and Tmax = 45°C) in the 
ambient air, each cycle lasts 12h. Therefore, the 
Cole-Cole plots were modelled by an electrical 
equivalent circuit composed by an arrangement 
of two (RC) parallel networks in series with a 
resistance. The complex dielectric permittivity 
and modulus have been analyzed, to highlight 
and separate charge relaxation phenomena from 
conduction contributions. The I(V) 
characteristics follow a space charge limited 
conduction behaviour. The dipolar relaxation 
frequency and the conductivity values decrease 
with the number of the applied heat-cooling 
cycles increases. This is attributed to dipoles 
mobility reduction, related to the increase of 
charge interactions. 
 
Keywords: PMMA, thermal aging, dielectric 
properties, ac conductivity. 
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Abstract  

A soluble and stable polyphenylene type 
oligomer (PMT) was prepared by 
electrochemical oxidation of para-methoxy 
toluene. This material was obtained in an 
electrochemical doped state. 

In this work, we dedoped firstly the 
oligomer by chemical reduction. Then, we 
achieved an iodine chemical doping.   All 
oligomers (electrochemically doped, chemically 
dedoped and iodine doped) were characterized 
by different spectroscopic methods. The 
chemical structure was supported by solid state 
nuclear magnetic resonance NMR-13C and 
Fourier transform infrared absorption (FT-IR) 
spectroscopies. The obtained results will be 
presented and discussed. Particularly, doping 
effect on photoluminescence emission and 
absorption spectra will be interpreted.  

Moreover, the observed chemical 
structures will be simulated by a quantum 
chemical calculation including Density 
Functional Theory (DFT) and the semi-empirical 
technique. 
 
Keywords: DFT, Doping, oligomer, 
photoluminescence. 
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Abstract  

This work concerns the elaboration and 
characterization of Kaolin and CaO ceramics. A 
detailed attention is lent to the transformations 
likely to occur according to the contents of alloy 
elements “composition choice” and heat 
treatments adopted. 
For the ceramics characterization we used tests 
like the density measurements were carried out 
in correlation with temperature. An other wing 
was taken in consideration the dilation 
measurements. Finally the X rays analysis for 
the identifications of the different phases formed 
especially in the temperatures range 850-950° C. 
 
Keywords: Industrial Ceramics / Kaolin / 
Calcium Oxyd/ Anorthite. 
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Abstract 

 Compound from the solid solution 
NdSrNi1−xCrxO4−δ, 0 ≤ x ≤ 1, has been prepared 
using conventional solid state method and was 
characterized by X-ray powder diffraction. The 
NdSrNi0.5Cr0.5O4-δ sample shows to adopt the 
K2NiF4-type structure based on tolerance factor 
calculation. XRD analysis using the Rietveld 
method was carried out and it was found that 
NdSrNi0.5Cr0.5O4-δ compound crystallizes in 
tetragonal symmetry with space group I4/mmm. 
The lattice parameters are found to be at room 
temperature a = 3.8012(3) Ǻ and c = 12.4812(1) 
Ǻ. For X-ray data RB = 3.44 % and χ2 = 1.23. 
Bond-valence sums (BVS’s) calculations were 
performed for nickel and chromium. The 
changes in cell parameters are discussed in terms 
of oxygen stoichiometry and transition metal 
(3d) oxidation state from the perspective of the 
Brown bond valence calculation theory. 
 
Keywords: X-ray powder diffraction, K2NiF4-
type structure, Rietveld refinement, Bond 
Valence Sums (BVS’s), Mixed valence of 
nickel. 
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Abstract 
We have studied the effects of gamma 

irradiation and heating on structural and 
electrical properties of polyetherimide (Ultem 
1000). The material was irradiated with a 
gamma source at several doses. It was also 
heated at different temperatures below the glass 
transition temperature. Different techniques 
were used: infrared spectroscopy, differential 
scanning calorimetry, thermal step method, 
thermally stimulated depolarization currents 
technique and dielectric spectroscopy. Structural 
characterization has shown that gamma 
irradiation induces chain scission and cross-
linking while heating actives physical ageing 
which is characterized with a chain 
rearrangement. Electrical measurements results 
have revealed that gamma irradiation or heating 
leads to a stabilization of charges in deeper 
energetic levels. 
 
Keywords: electrical properties, gamma 
irradiation, heating, polyetherimide. 
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Abstract 

In this work, we extend a previous 
approach [Issaoui et al. Int. J. Quant. Chem, 109 
(2009) 483-499] toward presenting a theoretical 
study of the effects of Fermi resonances and the 
fundamental anharmonic coupling parameter α 
between the high frequency mode and the H-
bond bridge. The model incorporates (i) both 
intrinsic anharmonicities of the fast mode 
(double well potential) and the H-bond Bridge 
(Morse potential) (ii) strong anharmonic 
coupling theory, (iii) Fermi resonances by the 
aid of an anharmonic coupling between the fast 
mode and one or several harmonic bending 
modes (iv) quadratic modulation of both the 
angular frequency and the equilibrium position 
of the X-H...Y stretching mode on the 
intermonomer X-H...Y motions and (v) the 
quantum direct (fast and bending modes) and 
indirect dampings (slow mode).  

The IR spectral density is obtained by 
Fourier transform of the autocorrelation function 
of the transition dipole moment operator of the 
X-H bond. The numerical calculation shows that 
Fermi resonances generate very complicated 
profiles with multi-substructure and also provide 
a direct evidence of Fermi resonances which 
were predicted to be a major feature of H-bonds.  
 
Keywords: Hydrogen bond, anharmonicity, 
Morse potential, Fermi resonances, Infrared 
lineshape; Direct and indirect relaxation, Linear 
response theory, Liquid and gas phases, 
Autocorrelation function. 
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Abstract 

In these last decades, a huge amount of 
works was originated mainly by new needs of 
ceramic materials usage in several domains. 
Nevertheless, breakdowns or flashovers are the 
usual limitation of their applications which 
affect their practical lifetime. The irradiation of 
such materials by an electron beam of a 
scanning electron microscope can exhibit such 
breakdown events and also permits us more 
elementary characterizations of their charging 
properties. 

Several methods are nowadays 
accessible to study the spatial charge distribution 
in ceramics bombarded by an electron beam. 
This present work deals with ones of them called 
the mirror and the induced current methods. We 
study the trapping properties of typical ceramics, 
such as alumina, quartz and MgO, refining as 
much as possible the comprehension of their 
mirror image and their induced current results. 
We shall discuss also the influence of the 
irradiated surface shape on the mirror curve and 
this evolution and deformation versus the 
potential lecture. We suggest then to examine 
the induced current measurements. We suggest, 
therefore, a new theoretical model to explain the 
formation of elliptic mirror, which confirms the 
spreading of the electric charge distribution. 
 
Keywords: Insulators, Mirror method, Induced 
current method, Trapping phenomena.  
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Abstract 
New phosphate glasses in the quaternary 

A2O-MO-MO3-Nb2O5-P2O5 where A= alkaline, 
M = alkaline-earth, M = Mo, W were prepared 
by conventional melt quench method. The 
results of research on the conditions for 
obtaining stable glasses by varying the initial 
composition and thermal treatment conditions, 
are presented in this paper. Density, molar 
volume, glass transition temperature (Tg), were 
measured. Structural investigation was done 
using Raman and FTIR spectroscopy. 
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Abstract 
 Cordierite is one of the most interesting 
phases of the system MgO-SiO2-Al2O3. 
Cordierite ceramics have low thermal expansion 
coefficient, low dielectric constant and high 
chemical and mechanical durability. Therefore, 
cordierite based materials are widely used in a 
broad range of applications including 
honeycomb catalysts, refractories and substrate 
material for integrated circuit. In industrial 
production of cordierite ceramics such as for 
refractory application, natural raw materials are 
often used such as talc, kaolin. 
 Recently a new starting raw material 
“Ghassoul” was used in prepary cordierite 
ceramic. The Ghassoul is one of the most 
popular materials in Morocco, because it has 
been used for a long time by Moroccan womens 
as a natural and traditional shampoo. This 
material consists primarily of Stevensite 
containing magnesia silicates. 
 
 In this communication, we will present 
new methods for extracting the stevensite from 
the Ghassoul wich be used in a second time as a 
starting raw material of the preparation of the 
cordierite ceramic as magnesia source. 
 
Keywords: Ceramics, Ghassoul, Cordierite. 
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Abstract 
 

Recently the uses of biomaterials, 
bioceramics, metals, bioactive glass, and 
biopolymers have been revolutionizing the 
biomedical field in deployment as implants for 
humans. Bioglasses are interesting versatile 
class of biomaterials. Some of the bioactive 
glasses with specific composition are embedded 
in a biomaterial support to form prosthetics for 
hard tissues. Therefore, in this work, glasses 
(x1SiO2 x2%Na2O x3%CaO x4%P2O5) with 
various compositions (xi) are investigated by a 
non-destructive technique. The acoustic material 
signatures V (z) of theses bio-glasses deduced 
theoretically, showed oscillatory behavior as a 
result of surface acoustic mode constructive and 
destructive interferences. The spectral treatment 
of theses signatures, via fast Fourier transform, 
led to the determination of Rayleigh velocities, 
VR, then we estimate their elastic constants 
(Young’s modulus, E and shear modulus, G). 
The results thus obtained were found to be 
dependent on various compositions such that: 

VR = 3220 m/s, E = 84,50 GPa and  
G = 33,45 GPa for: 43%SiO2 25.5%Na2O 25,5% 
CaO 6%P2O5. 

VR = 3215 m/s, E = 85,60 GPa and  
G = 33,59 GPa for: 45%SiO2 24,5%Na2O 24.5% 
CaO 6%P2O5. 

VR = 3411 m/s, E = 82,85 GPa and  
G = 32,61GPa for: 50%SiO2 22%Na2O 22%CaO 
6%P2O5, 

VR = 3288 m/s, E = 77,27 GPa and 
 G = 30,22 for: 55,4%SiO2 19,5%Na2O 
19,5%CaO 6%P205. 

 
Therefore, it can be concluded that one 

can easily change the mechanical properties of 
such glasses by just changing their composition: 
such a procedure leads to the optimization of 

their characteristics for any potential 
applications. 
 
Keywords: silica bioglasses, elastic modules, 
surface acoustic waves.  
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Abstract 

 In this work, we study the effect 
of the use of low temperature amorphous silicon 
as a channel material for Solid Phase 
Crystallisation (SPC) polysilicon Thin Film 
Transistors (TFTs) deposited on glass substrate. 
The active layer was in-situ slightly doped. 
Films of 150 nm in thickness were deposited by 
Low Pressure Chemical Vapour Deposition 
(LPCVD) to produce the active channel region. 
N-channel devices were produced. Good device 
results were obtained for the SPC material with 
N-channel field effect mobility greater than 120 
cm2/V.s and lower value of the threshold 
voltage was deduced. A decrease of the defect 
density in TFTs with slightly doped active layer 
was accompanied. Two types of bias stress are 
applied at room temperature: a negative bias 
stress corresponding to a negative gate to drain 
voltage and a positive bias stress. The positive 
bias stress induces hot-hole injection into the 
gate oxide leading to a doped drain. Under 
temperature effect we note a decrease of the 
defect density in slightly doped drain; this 
behaviour led to the higher quality of the 
material, and an improvement of electrical 
properties. This behaviour was accompanied 
with a decrease of the threshold voltage. 
 
Keywords: Bias stress, LPCVD, SPC, TFTs. 
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Abstract 
Green fluorescence has been obtained 

under 980 nm excitation in Er3+-doped TeO2–
ZnO glasses. The dynamics of the green up 
conversion is well explained with the proposed 
model. The up-conversion mechanism was 
studied by means of time-resolved luminescence 
spectroscopy, for the results, it is possible to 
distinguish the contribution of the excited-state 
absorption (ESA) and energy transfer (ET) 
processes. 
 
Keywords: Tellurite glass, Erbium: Er3+, 
Dynamics of up-conversion 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



IMMEA 2009 
2nd International Meeting on Materials for Electronic Applications 

May, 8-10 / 2009, El Mouradi Hotel, Hammamet, TUNISIA 
 

 

 
 

181

Influence orientation of fibres on the 
mechanical behaviour of composite 

carbon/epoxy 
 

HACINI.KHADIDJA, SOUAHI ABDELHAMID, 
 

Laboratoire des matériaux avancés, département de 
physique, Université d’Annaba, 

 
khadidja.hacini@yahoo.fr 

 
 
Abstract 

Because of their properties of lightness, 
rigidity and specific resistance, the composite 
materials are used nowadays in a growing 
number of applications in increasingly wide 
fields, energy of aerospace research to the 
electrical engineering and electronic. 

this work presented is a linear analysis 
by the finite element method, of the mechanical 
behaviour in inflection 3 points, of an 
orthotropic beam of composite laminated with 
epoxy matrix reinforced by carbon fibres. 

It is thus a question of highlighting the 
influence of the orientation of fibres, the 
difference in thickness and the position of the 
layers for the determination of distribution of the 
stress fields and the fields of deformations in 
each fold.  
 
Keywords: Composite, Inflection, Finite 
elements. 
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Abstract 

Probing the quality of surfaces at the 
nanoscopic scale has become a challenge to 
stimulate progress in nanotechnology.  Indeed 
physical surfaces generally display point and 
extended defects originating either from 
thermodynamic principles or from local 
instabilities. We study the infrared response of 
CO molecules deposited on a physical ionic 
surfaces of MgO and NaCl containing dipolar 
defects in various concentrations and 
distributions. More precisely, we consider that 
the molecules are randomly deposited at low 
coverage on a square surface containing itself 
randomly distributed dipolar defects. The Monte 
Carlo process is used to describe their radial and 
orientational distribution functions depending on 
the temperature in the canonical ensemble. As 
the coverage of adsorbates increases, the main 
peak frequency of the infrared profile 
significantly broadens but does not appreciably 
shift. However, when dipolar defects are present 
on the surface, the later peak is shifted and 
broadened when the coverage of defects 
increases. We conclude that dipolar molecules 
deposited on a physical ionic surfaces act as 
probes of dipolar defects. 
 
Keywords: Adsorbate, Infrared profile, Monte 
Carlo. 
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Abstract  

One notices that during the uniaxial 
drawing of a test-tube has a perfectly cylindrical 
form, except for a light local reduction in section 
in the central part, that the section is reduced 
more and more, whereas the remainder of the 
test-tube does not become deformed practically 
more, while the provided effort increases with 
lengthening then reached a maximum and starts 
to decrease. Calculation by genetics algorithms 
gives interesting information, which 
supplements resulted them experimental 
obtained on the influence from a concave curve 
of the polyethylene test-tubes. It is noticed that 
the deformation is confined in the center of the 
sample thus the constriction is confined in the 
center of the sample, while for the constraints its 
distribution is not uniform because the constraint 
is not regular.  
 
Keywords: modelling, strain, stress, genetic 
algorithms. 
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Abstract 
 

Vicinal surfaces, which exhibit a regular 
array of steps, introduce defined arrangements of 
surface defects, which have the potential to 
create specific functionalities of the surface. In 
particular they can be used as templates for the 
growth of one-dimensional structures using 
selective step decoration. In the present study, 
the growth of Ni wires on a Pt (997) vicinal 
surface is investigated on a large range of 
temperature. We have performed a semi–
empirical potential calculation in order to extract 
the diffusion barriers responsible for the growth 
process of Ni wires on the Pt surface. To 
investigate the wires formation at step edges, 
Kinitic Monto Karlo (KMC) simulations have 
been performed and shown that the step 
decoration occurs at T=350K, in agreement with 
experimental data. On the other hand, we prove 
that Ni incorporation into the Pt layer occurs by 
an exchange mechanism especially at the step 
feet starting from T= 150K, which is comparable 
to the experimental result. 
 
Keywords: Exchange, KMC, Ni, Pt, Vicinal 
surface. 
 
 
 
 
 
 
 
 
 
 



IMMEA 2009 
2nd International Meeting on Materials for Electronic Applications 

May, 8-10 / 2009, El Mouradi Hotel, Hammamet, TUNISIA 
 

 

 
 

183

New Cerium tellurite glasses for non-
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Abstract  
TeO2-based glasses are promising 

materials for telecommunication devices (i.e. 
optical switches, laser hosts, fibre amplifiers) 
since they exhibit exceptional non-linear optical 
properties and a large domain of transparency 
(good visible and infrared light transmittance). 
However the use of a modifier oxide is 
necessary to optimise their fundamental physical 
properties. 

In the present contribution we 
investigated the influence of CeO2 addition to 
Tl2O-TeO2 glasses. Such TeO2-based ternary 
glasses are expected to show interesting non-
linear optical properties due to the presence of 
thallium cation. A Small glass formation domain 
has been evidenced in the Tl2O-CeO2-TeO2 
system at 800°C and is presented for the first 
time. Densities, glass transition (Tg) and 
crystallization (Tc) temperatures have been 
determined.  

A structural approach of these glasses 
has been performed using Raman scattering. We 
will discuss the relations between the structural 
modifications and the concentration of the 
modifying oxides. Generally, with increasing 
addition of such oxides, the building units of the 
TeO2-based glasses can be changed from TeO4 
disphenoids through TeO3+1 to TeO3 triangular 
pyramidal units. This transformation is 
associated with a depolymerisation of the glass 
framework. The high thermal stability of these 
glasses has allowed the elaboration of bulk 
samples suitable for optical measurements. 
 

Keywords: glasses , non-linear optical 
properties, densities, glass transition (Tg) and 
crystallization (Tc) temperatures. 
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Abstract  
This paper presents the results of the 

experimental and theoretical study of the νO-H and 
νO-D and shapes in the polarized infrared spectra of 
3-thiophenic acid crystals measured at room 
temperature and at 77K. A full quantum model 
took into account strong anharmonic coupling, 
Davydov-coupling, Fermi resonance, direct and 
indirect damping and the selection rule breaking 
mechanism for forbidden transitions in IR.We 
have extended a previous approach [ M E-A. 
Benmalti,P. Blaise, H.T. Flakus, O. H. 
Rousseau, Chem. Phys. 320 (2006) 267] by 
accounting for the anharmonicity of the slow 
mode which is described by a "Morse" potential 
in order to reproduce the polarized infrared 
spectra of the hydrogen and deuterium bond in 
3-thiophenic acid crystal. In this model, the 
adiabatic approximation allowing to separate the 
high frequency motion from the slow one of the 
H-bond bridge is performed for each separate H-
bond bridge of the dimer and a strong 
nonadiabatic correction is introduced into the 
model via the resonant exchange between the 
fast-mode excited states of the two moieties. 
Besides, the present approach reduces 
satisfactorily too many models in the literature 
dealing with more special situations. It correctly 
.ts the experimental lineshape of the 
hydrogenated compound and predicts 
satisfactorily the evolution in the line shapes 
with temperature and the change in the line 

shape with isotopic substitution. The spectral 
density is obtained within the linear response 
theory by Fourier transform of the damped 
autocorrelation functions. The evaluated spectra 
are in fairly good agreement with the 
experimental ones by using a minimum number 
of independent parameters. 
 
Keywords: H-bond; Infrared spectral density; 
Morse potential; Davydov coupling; Quantum 
direct and indirect damping; Fermi resonances. 
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Abstract  

The present investigation explored 
theoretically the geometry structures, the 
electronic and the optical properties of new 
benzothiazole derivatives with incorporated 
triphenylamine or diphenylnaphthylamine as 
highly efficient blue-emitting molecular 
materials for organic light emitting diodes 
(OLEDs), aiming at providing an in-depth 
understanding on the correlation of the 
electronic structures with the properties. 

In this contribution, we apply quantum-
chemical techniques (ab-initio and DFT) to 
elucidate the photophysical properties of these 
molecules. First of all, the geometry structures 
of these compounds in the ground and the 
excited states were fully optimized showing a 
non planar configuration structure, where the 
effect of substituent is outlined. Structural 
parameters and vibrational properties are then 
derived. Moreover, absorption and luminescence 
properties, lying in a bluish white light emission, 
were elucidated by CIS and TD-DFT methods. 
The molecular orbital (HOMO and LUMO), the 
ionization potentials (IPs) and the electron 
affinities (EAs) of compounds under study were 
investigated. The detailed results obtained from 
theoretical simulations are consistent with the 
available experimental data. These calculations 
predict the favorable qualities of these 
benzothiazole derivatives which make them as 
the materials of choice for high performance 
applications.  

 

Keywords: Benzothiazole derivatives, DFT, 
energy diagram, molecular orbital. 
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Abstract  
Optical and structural properties of new 

class of disubstituted acetylene oligomers were 
studied. Then special attention will be given to 
the effect of the substituent groups. Structural 
characterization using Fourier transform infrared 
(FT-IR) and nuclear magnetic resonance (NMR-
13C) spectroscopy indicates that these oligomers 
have well defined oligomeric structures. Our 
optical results indicate that the deep-blue 
emission ( 393 nm) and the intense blue 
emission ( 444 nm) are originated from the 
pendant groups in the side chain. These results 
were supported and verified by quantum-
chemical calculations. The geometric and 
electronic structures of the oligomers in the 
ground state were investigated by density 
functional theory (DFT) level using the B3LYP 
functional with 3-21 G* as basis set. To assign 
the absorption and emission peaks observed in 
the experiment, the absorption and emission 
spectra of the ground and lowest singlet excited 
states were calculated with time-dependent DFT 
(TD-DFT). 
Keywords: Acetylene, conjugated polymer, 
DFT, photoluminescence. 
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Abstract  

(Mn1-xFe2+
x)5(PO4)2(HPO4)2.4H2O is a 

phosphate which occurs in nature under the 
name of hureaulite. The structure is based on 
condensation of pentamers formed by distorted 
edge-sharing whose centres are occupied by 
Fe2+, Mn2+ ions to produce an open octahedral 
framework. One tetrahedron [PO3(OH)] 
possesses a free hydroxyl group situated in 
pocket in the structure. 

hureaulite samples were prepared by 
hydrothermal synthesis according to the 
hydrotermal reaction :   

 

 
for x = 0, x = 0.5 and x = 1. 
To study the behaviour of hureaulite 

according to the temperature in order to 
determine the stability domains, many tries were 
realized in 50, 75, 100, 120, 150,160, 175, 185 
and 200 °C in autoclaves with autogene 
pressure, type Parr.  

Samples were characterised by X ray 
powder diffraction. Accordingly, the resulting 
diagram of stability is formed by 4 domains:  
Pure hureaulite appears for x = 0 over all the 
temperatures range. For x = 0.5 the stability of 
the hureaulite associated with 
[(barbosalite,lipscombite); (triploidite,wolfeite)] 
was observed only from 50 to 175°C. However, 
hureaulite + [barbosalite; wolfeite] were stable 
between 70 and 165°C. We can conclude that 

the domain of stability of the hureaulite 
decreases with the Fe content increase. 
 
Keywords: hureaulite, Phase relations.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

5 [(MnO)1-x, (FeO) x] + 4 H3PO4     H2O        (Mn1-xFe2+
x)5 (H2O)4 

[PO3(OH)]2(PO4)2 
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Abstract  

This work reports on validation of a 
numerical model to bipolar charge transport. The 
first part of validation results concern the net 
charge density, the distribution of the electric 
field, densities of the mobile and trapped carriers 
and recombination rates densities in the case of 
symmetrical parameters for electrons and holes, 
as well as principal results relating to the 
external current in the case of different 
mobilities for the two carriers. The second part 
will be devoted to study the effect of the 
temperature on the various already quoted 
physical sizes. The numerical models that we 
applied in this work were selected by taking 
account of certain considerations and physical 
constraints met in the model. Indeed, we applied 
the model of the finite elements to the Poisson's 
equation in order to determine at every moment 
the distribution of the electric field at the entries 
and the exits of the cells of traps. Moreover, we 
chose to apply the model of Leonard to 
determine the densities of mobile carriers which 
we associated the procedure of the universal 
limiting device which make it possible to avoid 
the oscillations due to the strong gradients 
injected. 

In order to obtain a better precision on 
the values of the densities, we used the method 
of Runge Kutta of the highest order. The result 
of this last method showed the aspect of packets 
of charges which appears for the first time in 
modeling although they have been observed for 
several years in experimental work. 
 
Keywords: Lobes of charge, Polyethylene, 
Trapping, Recombination. 
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Abstract  

Magnesium oxide (MgO,periclase), as 
an exceptionally important material for use in 
catalysis, toxic waste remediation, or as 
additives in refractory, paint, and 
superconductor products has been attracting both 
fundamental and application studies. The 
production of MgO from seawater, natural brine 
or desalination reject brine is based on the fact 
that brucite (Mg(OH)2, can be precipitated from 
solutions of magnesium salts by the addition of a 
strong base. The Mg(OH)2 precipitate is washed, 
filtered and then calcined to produce MgO. The 
aim of this work is firstly to synthesise MgO 
powders from analytical reagents grade (Sulfate, 
acetate and chloride); to compare them to choice 
the best precursor. The variation of the 
properties with the nature of the precursors at 
960°C was studied and showed that the MgO 
obtained from sulfate is in good agreement with 
the values reported in literature for pure 
magnesium oxide. The microstructural 
differences between the MgO agglomerates were 
examined by SEM, the crystallisation process of 
magnesia was observed by XRD and the 
decomposition of the precipitated Mg(OH)2 was 
analysed by DTA/TGA. 
Keywords: Calcination, Crystallite size, 
Magnesium Oxide, Natural brines, Precursor, 
XRD; SEM. 
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Abstract 

In this work we present, the synthesis of 
superconductive intermetallic compound, of 
crystallographic structure of type A15 (Nb3Sn) 
presenting a critical temperature of 18°K. The 
preparation of mixtures was crushed dry in one 
steel jar by means of a global crusher in a weak 
speed of 150Tr ⁄ m. 

Powder her Nb3Sn is compacted under 
cold conditions united uniaxially in a press (12 
tons), pressure of P= 2000Psi. 

By using the Self-propagating high-
temperature synthesis (SHS), the obtained 
samples were characterized of the phase 
composition by the diffraction of the X-rays. 
The morphology of these samples was studied 
by scanning electron microscopy (SEM) and 
optical microscopy.  
 
Keywords: method SHS, Nb3Sn intermetallic, 
superconductivity, morphology, phase. 
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Abstract  

In the present work, we investigate the 
structural and the dielectric properties of ZnO 
films prepared from powders at temperature 
range 700°C-950°C. For this purpose, we have 
used X-ray diffraction (XRD) and scanning 
electron microscopy (SEM) to study the effect of 
temperature on the morphology and crystallinity 
of the obtained samples. XRD analysis shows a 
polycrystalline structure. The SEM observations 
show irregular surfaces where ZnO grains are of 
different sizes. Then, we have performed 
dielectric measurements by spectroscopic 
impedance at different temperatures and 
frequencies. Preliminarily results show strong 
dependence of the permittivity constants with 
the structural qualities of the ZnO films.  

 
Keywords: Ceramics, X-ray diffraction, 
Dielectric properties. 
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Abstract 

 
Cerium is the first element of 

lanthanides (rare-earth) family with electronic 
configuration. 

. This ion is built-in in Yttrium 
Aluminum Borate single crystal often 
abbreviated as YAB, characterized by its 
interesting optical properties. 

The theoretical study consists in 
determining the energy levels of in YAB under 
the effect of crystal field. The experimental 
support is the absorption and emission spectrum 
of cerium in YAB enabled us to determine the 
crystal field parameters of the fundamental 4f 
and excited 5d configurations of cerium, and 
obtained by minimizing the difference between 
experimental energies and theoretical energies. 
A theoretical calculation of the lines intensity of 
the absorption spectrum between 4f-5d states 
and determination of each wave function 
symmetry of f and d states are made. 
 
Keywords: Cerium, luminescence and 
absorption, Intensity, YAB. 
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Abstract 

 
The glass forming ability of antimony 

oxide Sb2O3 was predicted by Zachariasen, and 
confirmed by various authors, either in oxide 
systems or in combination with halides or 
suflides. 

Antimony has been incorporated in 
oxide glasses and some antimony phosphate 
glasses have been reported. Many glass samples 
from these systems contain micro crystals and 
show local variations in chemical composition, 
which increases light scattering. This study is 
about ternary glasses based on antimony oxide 
in association with PbO, BaCO3 and WO3. We 
determine the glass forming ranges, glass 
stabilities and some physical properties. 
 
Keywords: Binary glass, Density, Ternary 
glass. 
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Abstract 

Poly (dichloro-p-xylylene, (-H2C-
C6H2Cl2-CH2-)n) known also as Parylene D or 
PPX D has been synthesized by a Vapor 
deposition Polymerisation (VDP) process at 
room temperature. The dielectric properties of 
5.5 µm-thick films were studied in a large 
frequency and temperature ranges [0.1 – 106 Hz] 
and [20 – 350°C], respectively. These films 
present a broad relaxation peak below 

100°C. This peak can be related to the β-
relaxation due to the movement of the aromatic 
(C-Cl) dipole. A second peak at low frequency is 
observed at 100°C which is probably attributed 
to the α- relaxation. Electric modulus formalism, 
which has been proposed for the description of 
system with ionic conductivity and related to 
relaxation process, present a relaxation 
phenomena observed in the low frequency and 
high temperature (LFHT). This relaxation 
mechanism is attributed to the heterogeneity of 
the system (MWS-polarisation). DC-
conductivity behavior is also observed in these 
films at high temperature and low frequency 
(HTLF). The activation energy deduced from 
Arrhenius plots of the maximum frequency of 
M’’ and from ac-conductivity is in the same 
order (~2 eV). It is suggested that same charges 

contribute at the same time to the relaxation and 
the transport mechanisms in parylene D films. 

 
Keywords: Parylene D, dielectric relaxation, 
MWS-polarization 
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Abstract 

Impact of ion traces as Mg, Na, Sr, S 
and C on hydroxyapatite (Ca10(PO4)6(OH)2 
structure are studied. The first four ions are 
brought by the raw material while the carbon is 
due to contamination by air. The powders were 
prepared at 22°C by reaction between the 
calcium hydroxide and ortho-phosphoric acid. 
Two samples with and without ions traces 
calcined at 1100°C have been investigated by X-
ray powder pattern fitting methods. As results, 
cell parameters reduction, vacancies creation in 
Ca sites and lattice arrangement are induced by 
the partial substitution of PO4 ions by CO3 ions 
trace in the for hydroxyapatite prepared with 
pure raw material. Both substitution of cations 
and anions does not affect the structure or 
theoretical thermal stability of the hydroxapatite 
but they induce a slight position shift of calcium, 
phosphore and oxygen in hydroxyapatite 
containing ion traces. In addition, trace 
insertions lead to distortion of the lattice (D = 
6.070 Å), two times more important compared to 
the theoretical hydroxyapatite (D = 3.0795 Å). 
As presumed, the chemical composition and a 
structural rearrangement can modify biological 
properties of the bioceramic material.  
 
Keywords: Hydroxyapatite; raw material; ions 
traces; crystalline structure refinement. 
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Abstract 

Natural materials, like rocks, gels, 
phosphates, fossilized teeth, contain radioactive 
elements like uranium. This uranium is more or 
less in radioactive equilibrium with its 
daughters, principally radium and radon. Thus, 
these natural materials are an important 
emanation source of radon, which is a rare gas. 

The gamma spectrometry, using NaI 
(Tl) 3”x3”, of type well, 1”x2”, and the regions 
method are principally used to determine these 
radioactive elements, especially the radon. 

The emanation of this radon is generally 
affected by the nature of the sample and the 
exterior conditions (temperature, pressure ...). In 
the present work, we look for the effect heat 
treatment. 

The radon emanation rates were 
measured at temperature ranging from room 
temperature (natural self diffusion) to 950°C 
(caused diffusion). The results are that the radon 
emanation rate is fast and increase brutally 
starting from 600°C. But after annealing and 
cooling, the new self diffusion of radon is 
smaller than the natural one. It decreases as the 
sample is annealing at a superior temperature. 

This work confirms the two effects of 
heat treatment that were already highlighted in 
structural materials like phosphate and 
phosphogypse. Indeed, the annealing accelerates 
the diffusion of the radon in the immediate term; 
and reduces the radon emanation in the long 
term. We can conclude that we can reduce the 
radon emanation (self diffusion) of a given 
material by a simple annealing at higher or 
equalizes with 600°C. 

 
Keywords: Natural materials, Rocks, Minerals, 
Radon, Radon self diffusion, Radon emanation, 
Annealing treatment. 
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Abstract  

 
Chemical preparation, thermal behavior, 

crystal structure and spectroscopic investigations 
are given for a new organic tetrachlorozincate: 
NH

3
(C

7
H

14
)NH

3
ZnCl

4
. This compound is 

triclinic P-1 with the following unit cell 
parameters: a = 7.3047 (10), b =10.1763(2),  
c = 11.2692(4) Å, α = 66.67(2), β = 78.72(1), 
γ = 87.58(2)° and Z = 2. Crystal structure has 
been determined and refined to R = 0.049, using 
2388 independent reflections. The atomic 
arrangement can be described as a succession of 
inorganic layers parallel to (b, c) planes. The 
organic groups are anchored onto inorganic 
layers through multiple N-H…Cl hydrogen 
bonds that show a three-dimensional infinite 
network.  
 
Keywords: Crystal structure, Spectroscopic 
investigations, Thermal behaviour 
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Abstract 

The use of composite materials has been 
essential for these last years in the sectors of 
aeronautics, naval, automobile and many other 
fields, this passion is explained by qualities 
provided composites in term of costs reduction 
exploitation, such as their good strengths to 
fatigue and corrosion, their flexibility of form, 
but especially their low mass which allows a 
consequent reduction of the structures. Due to 
the increased use of these materials, it is thus 
essential to define more sensitive indicators to 
the presence of damage in order to prevent their 
ruin and to use them in an optimal way. For that 
we chose to study the laminated composite. 

We were interested in the use of the 
nonlinear techniques characterization to detect 
and follow the damage evolution on composite 
materials for a better estimation of their 
mechanical behaviour. 

Tests on laminates composite materials 
with cross folds were carried out with an aim of 
reaching at first stage a tensile test to determine 
the breaking load. 

After a strong energization of the test-
tubes damaged, a shift towards the lowest 
frequencies is observed, this shift is strongly 
related to the damage degree. Through this 
phenomenon we could define new damage 
indicators having a great sensitivity in material 
rigidity reduction. These observations, 
translating the nonlinear hysteretic behaviour of 
damaged materials and thus this result translates 
the acoustic hysteretic nonlinear behaviour 
which opens interesting prospects for the 
characterization of health condition for 
heterogeneous materials and the evaluation of 
their remaining potential. 
Keywords: Composite materials, Fiberglass, 
damage, nonlinear vibration. 
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Abstract 

A great number of studies were devoted 
to composite materials thanks to their interesting 
properties; moreover the simulation of the NDT 
(non destructive testing) presents a main interest 
for the industry. 

In this work, we studied the 
potentialities of the non destructive evaluation 
methods (END) per linear vibration for the 
characterization and the follow-up of the 
damage of laminated composite materials. 

Then we studied the vibration behavior 
in laminated material in the case of the beams 
inflection. We are interested in the identification 
of the damping of these Materials and in their 
evolution according to the frequency. The 
variations of the resonance frequency observed 
according to the excitation level are directly 
correlated on the damage level. After a strong 
energization (conditioning) of the test-tubes 
damaged, a shift towards the lowest frequencies 
is observed for material, this shift is strongly 
related to the damage degree. Through this 
phenomenon we could define new indicators of 
damage having great reduction sensitivity in 
material rigidity. 

The results obtained shows that the 
frequency decreases when the level of load 
(damage) increases for the various lengths of 
test-tubes. This shift is explained by the fact that 
rigidity in inflection of the laminate decreases 
when the level of loading increases. 

 

 
Function of frequency response of a laminated 

beam 
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Abstract 

 
In this work, the synthesis and physico-

chemical characterizations of new 
brownmillerite oxides SrLaMn2-xFexO5 
 (0 ≤x≤0.5) were investigated. These materials 
were elaborated using the solid state reaction 
method at high temperature. X-ray diffraction 
study showed that all our synthesized samples 
are single phase and crystallize in the 
orthorhombic system with Pnma space group. 
Different strategies have been employed to 
control the mixed valence state including 
cationic substitution. Cationic substitution of Mn 
by Fe was successfully realized; however the 
control of the Mn and Fe oxidation state was 
difficult to be distinguished. A calculation 
method using Rietveld refinement data was 
proposed to determine the oxidation state of Mn 
and Fe in the new brownmillerite oxides. In 
order to confirm the chemical formula of these 
structures, DTA, GTA, and scanning electronic 
microscopy were used. 

 
Keywords: Brownmellirite oxides, solid state 
reaction, X-ray diffraction, Rietveld refinement, 
cationic substitution. 
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Abstract 

Spunlaid and Melt blown are two 
technologies used to produce nonwoven from 
the molten polymer. For some manufacture and 
to produce an isotropic and uniform web 
structure, continuous filament of polymer are 
conductive and randomly laid down. 

Several previous studies had pointed the 
presence of electric charges due to the 
elaboration technique. So it is well established 
now that these charges can remain trapped or 
could move inside the structure and leads to 
breakdown. 

In our work, we are interested by the 
electrical characteristic of some technical 
polymer textile such as polyethylene, 
polypropylene and polyamide 6.6. So we have 
injected a controlled quantity of charges using 
an electron beam of a scanning electron 
microscope. 

Our investigations have been done 
through tow methods: the Scanning Electron 
Microscope Mirror Effect (SEMME) and the 
influence current. Our first results confirm that 
it’ll be of high interest to study the dynamic of 
such charges that tow kinds of responses could 
rise .With very little differences between tow 
kinds of technical textiles one can trap the 
charges and the others release them. 
 
Keywords : Influence current, Polymers, 
SEM, Trapped charges. 
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Abstract 

 NaAgPbP2O7 was prepared with solid 
state reaction. The electrical properties were 
investigated by using impedance mesurments in 
the frequency range from 200 Hz to 5 MHz with 
the TEGAM 3550 ALF automatic bridge 
monitored by a micrometer between 581 K and 
703 K. The Z’ and Z” versus frequency plots are 
wellfitted to an equivalent circuit model. 
 
 The conductivity data obey to the 
universal power law. The conductivity in the 
material is due to the hopping of monovalent 
ions parallel to (001) plane. 
 
Keywords : AC conductivity, equivalent circuit, 
pyrophosphate, NaAgPbP2O7. 
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Abstract 
This study examines the adsorption 

kinetics and the activation parameters of 
methylene blue on Perlite (Nador, Morocco) and 
Clay collected from NFIS (Chichaoua, 
Morocco).  

The adsorption behavior of dye on 
perlite and clay samples was investigated using a 
UV–vis spectrophotometric technique.  

The effect of parameters like adsorption 
time, concentration of dye, temperature, pH and 
shaking time on the adsorption process has been 
investigated.  

The Results of kinetic studies show that 
the adsorption reaction is influenced by the 
different parameters. It was observed that the 
adsorption capacity increases with increasing 
variables such concentration of dye, temperature 
and pH. It’s concluded that Perlite has 
considerable potential as an adsorbant of 
methylene blue compared to Clay. 
 
Keywords: Adsorption; Dye; Clay; Perlite; 
Methylene blue. 
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Abstract 

Monoammonium phosphate (MAP) and 
Diammonium phosphate (DAP) are produced 
from plant phosphoric acid that contains Fe(III), 
Al(III) and Mg(II) ions. Consequently, there 
fertilizers MAP and DAP obtained contain 
various heavy metal micronutrients (Co, Cu, Fe, 
Mn, Mo, Ni and Zn), fluorine and heavy metals 
considered toxic (As, Al, Hg, Pb and Cd). The 
long-continued application of  phosphate 
fertilizers (MAP and DAP) and their by products 
can redistribute and elevate heavy metal and 
fluorine concentrations in soil profiles, and 
consequently, their availability for plants and 
subsequent transfer to the human food chain, 
mainly in acid soils . Thus, it is important to 
eliminate these impurities, to get pure MAP and 
DAP whose price is three times more expensive 
than there same product before purification and 
when used in a number of application areas such 
as, flame proofing (building materials, pulp and 
paper), agriculture: ingredient in specialty all-
soluble dry fertilizers, waste water-nutrient for 
biological purification, fermentation and 
biotechnology-nutrient. The procedure for 
purification of industrial MAP and DAP is a 
recrystallization, by using a mixtures of solvents 
(water- alcohol). The physicochemical 
characterization of this fertilizer upstream and 
downstream from the purification, through 
spectroscopic analyses and chemical analyses, 
shows that recrystallization eliminates 
impurities. Purified MAP and DAP were 
obtained, physicochemical properties of which 
are comparable to those of the MAP and the 
DAP obtained with a pure phosphoric acid. 
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Résumé: 

La composition des cendres issues de 
l’incinération des déchets d’activité de soins à 
risque infectieux DASRI ne diffère globalement 
pas de celle des cendres issues de l’incinération 
de déchets urbains ou ménagers. Il nous est alors 
apparu nécessaire de rechercher un ou plusieurs 
caractères qui permettraient de différencier la 
nature ou l’origine des DASRI. Les analyses ont 
été effectuées à titre expérimental en pratiquant 
un tri sélectif : clichés radiologiques et gants à 
usage médical. Les résultats présentés ici 
concernent : 

 la différenciation des cendres issues de 
l’incinération des clichés radiologiques 
par la présence d’halogénures d’argent 
ou d’argent métallique.  

 la différenciation de la nature des gants à 
usage médical selon qu’ils sont stériles 
ou non stériles.  

 un essai de vitrification. Le vitrifiant utilisé 
est à base de phosphate mono-ammonique qui 
est l’une des premières richesses économiques 
du Maroc. Les compositions des mélanges 
préparés peuvent être réduites à un système 
thermodynamique ternaire et représentées dans 
un triangle de GIBBS dont les apex sont les 
constituants équivalents SiO2, Al2O3 et P2O5. Les 

compositions de nos mélanges ont été 
comparées à la composition molaire de la phase 
vitrifiante industrielle 
brevetée 4SiO2.Al2O3.3P2O5: elles sont 
pratiquement identiques. 

 
Mots clefs : Déchets hospitaliers, 
différenciation, vitrification 
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Abstract 

The functionalization of Single Walled 
carbon Nanotubes (SWNTs) with poly(N-vinyl 
carbazole) (PVK) at 1.5 % in weight was 
achieved in chloroform medium. The resulting 
nanocomposite was characterized by optical 
absorption, photoluminescence (PL), infrared 
(FTIR) absorption and Raman Scattering. 
Quenching effect in the PL spectrum and the 
creation of additional bands in absorption 
spectrum indicate that a covalent bonding of the 
polymer to the nanotube side walls is occurred. 
Moreover, vibrationnal changes in FTIR and 
Raman spectra let to conclude that the grafting 
takes place in the vinylidene groups. In the other 
hand, the annealed composite at 60°C shows an 
energy transfer in its PL spectrum at 300K. This 
behaviour is more pronounced at 87K and is 
interpreted as a result of a more planer structure, 
giving rise to a partially eclipsed PVK.  
Keywords: Annealing, functionalization, 
PVK/SWNTs, PL. 
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Abstract  

Crystal structure of Y(NO3)3(H2O)3 
.2C10H8N2 crystallizes in the  monoclinic P 21/n 
space groupe. It was analysed, at room 
temperature, using X-ray diffractometer data. 
The unit cell parameters are a= 7.8663(6) Å, b= 
20.545(2) Å, c=16.214(2) Å, β= 102.012(3), V = 
2563.2(4) Å3, Z= 4, Dx = 1.662 g.cm-3, λ = 
0.71073 Å. 

 The structure was solved by direct 
methods using the SIR97 program, and then 
refined with full-matrix least-square methods 
based on F2. A final refinement on F2 with 5847 
unique intensities and 355 parameters converged 
to wR= 0.08 (R = 0.04) with I > 2σ. 

The asymmetric unit contains one 
molecule of triaquanitratoneodymium and two 
molecules of 4, 4’-bipyridyl. 

 These latter two solvent molecules 
remain unconnected to the metal complex but all 
molecules form a three-dimensional network 
hydrogen bonds. In the triaquanitratoneodymium 
complex, the metal atom is ten coordinate being 
bonded to three nitrate ions and three water 
molecules. Y– O bond lengths to the nitrate 
ligands are consistently longer [2.288(2) - 
2.3952(19) Å] than those Y–N   [ 2.859(2)  - 
2.880(2) Å]. 

Thermal analysis (DSC and ATG) have 
done in order to showing the evolution of the 
property of this compound when its temperature 
increases linearly. 
Keywords: Structure; DSC; ATG;  
Bipyridine 4, 4’. 
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Résume 

Le présent travail consiste en l’étude des 
propriétés électriques et optiques de couches 
d’oxyde de zinc. Ces couches sont élaborées par 
pulvérisation cathodique et par oxydations 
thermiques de couches de zinc obtenues par 
évaporation sous vide sur des substrats en verre 
et en alumine. Les oxydations sont effectuées à 
des températures comprises entre 420°C et 
450°C pendant des durées allant de une à quatre 
heures. Les analyses par microscopie optique et 
par microscopie électronique à balayage 
montrent que les couches présentent un état de 
surface homogène et l’observation par 
profilométrie montre une bonne adhérence et 
état régulier des surfaces. Les couches d’oxyde 
de zinc déposées par pulvérisation cathodique 
sur un substrat en verre et ayant une épaisseur 
d’au moins 240nm et celles préparées par 
oxydation thermique à 450°C pendant 2heures, 
de couches de Zn sur un substrat en alumine, ont 
des qualités comparables, homogènes et 
constituées de grains de tailles 30nm à 60nm. 
Les courbes d’Arrhenius LogR=f (103/(k)) sont 
linéaires, caractéristiques du comportement 
semi-conducteur des couches. Les couches 
recuites sous oxygène présentent une bonne 
stabilité. Les adsorptions et désorptions 
d’oxygène sont effectuées à différentes 
températures variant de l’ambiante à 350°C. Les 
variations provoquées de la résistance électrique 
sont importantes et dépendent de la température. 
Les résultats font apparaître des domaines de 
température où la sensibilité à l’oxygène est 
maximale. Ces domaines définissent les 
conditions qui seraient favorables à la détection 
de gaz polluants réducteurs de l'oxygène. La 
régénération totale des couches après adsorption 
est obtenue par désorption programmée en 
température.  

Les résultats montrent que les couches 
recuites sous oxygène présentent une plus 
grande stabilité.  

 
Mots-Cles: Couches, ZnO, semi-conducteur, 
grains, capteur, adsorption. 
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Résumé: 

Les films du poly (fluorure de 
vinylidène) (PVDF), ont été étudiés, en 
associant la spectroscopie infrarouge (IR), à 
l’analyse thermomécanique dynamique 
(DMTA).  

Le but principale de cette étude est 
d’amélioré la compréhension sur les transitions 
de phase et la mobilité moléculaire qui se 
produisent dans les films du PVDF extrudé lors 
d’un essai de traction. La variation de la fraction 
cristalline de ces phases est obtenue en fonction 
de la température d’étirement en utilisantant la 
spectroscopie IR. On a trouvé que l’étirage  
provoque la transition de phase II vers la phase I 
pour une température égale à 72°C. Les résultats 
de DMTA ont permis de mieux comprendre les 
phénomènes de relaxation avec la 
microstructure. La relaxation β est assignée aux 
mouvements coopératifs dans la phase amorphe, 
et la relaxation α est associée aux mouvements 
moléculaires dans la région cristalline; varient 
avec la température d’étirement. 

Le déplacement du pic de relaxation β 
vers les hautes températures est attribué à la 
transition de phase II vers la phase I. et le 
déplacement vers les basses températures est dû 
à la fusion des petits cristaux dans la phase 
amorphe.  

Le déplacement du pic de relaxation α 
vers les hautes températures est associé à cette 
transition de phase II vers I.  

 
Mots clés: Polymère, PVDF,  transition de 
phase, essais de traction. 
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Abstract 

The thermo-oxidative aging of 
polpropylene (PP) is a complex mechanism of 
free radical oxidation chain, initiated by 
photolysis of hydro peroxide type groups and 
groups like carbonyls.  
The progressive structural evolution of the 
polymer that results is reflected in 
macromolecular  reaction by cut chains and 
cross linking reactions.  

The resultant progressive structural 
evolution of polymer is translated at the 
macromolecule’s level by both reactions of cut 
chains and reactions of reticulation 

These phenomenons lead to a 
variation in mechanical, physical, and 
chemical properties which lead to 
catastrophic embrittlement as a result of 
stretching reduction and breaking energy, 
occurring after a quiet long period of 
incubation. 

The choice of the experiments to put 
into practice for the prediction of life time of 
polymer are the mechanicals statics tests and 
spectro-photometry infra-red (optical density, 
degree of crystalline), DSC (glass transition 
temperature Tg, setting energy ∆H). 
The effect of thermo-ageing on the behaviour of 
isotactic polypropylene films 100µm thickness, 
was studied on samples of weight average molar 
mass Mw=270Kgmol-1 and the crystallinity ratio 
was around 65%.  

 
Keywords: Polymers, Ageing, Mechanism of 
polymer, Degradation, Thermo-oxidation - 
Mechanical-Physical properties. 
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Résume 
 
Les tubes présentent de nombreux 

risques de présence de défauts notamment par 
leur méthode de fabrication et d’assemblage 
(soudage).Dans le métal d’un tube, des défauts 
de tous types peuvent être rencontrés, mais le 
plus fréquemment, les défauts révélés au 
contrôle d’exploitation sont les fissures, les 
pores, les pailles et les insertions de laitier. Du 
point de vue de la mécanique de la rupture, les 
fissures sont les défauts les plus dangereux car 
ils conduisent à une discontinuité dans le 
matériau. Les tubes peuvent être le siège des 
fissures Axisymétrique.  

Cette étude principalement numérique 
prend comme paramètres fondamentaux les 
paramètres géométriques des tubes et le champ 
de contrainte au voisinage de défaut. L’objectif 
est de déterminer l’incidence d’un défaut 
(fissure, entaille) dans un rond et un tube soumis 
à des chargements de traction sur les paramètres 
de mécanique de rupture (champs de contraintes 
et facteur d’intensité de contraintes. En même 
temps valider les résultats trouvés par les auteurs 
NA Noda et Takase. Dans cette étude nous 
avons utilisé le logiciel de calcul de structures 
CASTEM 2000 qui est un logiciel de calcul 
utilisé généralement pour la résolution des 
équations aux dérivées partielles par la méthode 
des éléments finis. 

 
Mots clés : Facteur d’intensité de contraintes, 
Fissures, rupture, Champs de contraintes, 
Castem2000    
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Abstract  
         Poly (N,N-dimethylacrylamide) (PDMA) 
is a highly hygroscopic proton acceptor tertiary 
amide polymer with two possible hydrogen 
bonding accepting sites and the carbonyl group 
as the major one. One would expect mixing 
polystyrene, a hydrophobic polymer with 
PDMA, to improve the  ygroscopic property of 
the resulting material. Unfortunately these two 
homopolymers are immiscible.  

On the other hand, poly (acrylic acid) 
(PAA) is a polymer largely used in the 
elaboration of various biomaterials. One of its 
undesirable properties is its low thermal stability 
that limits however its uses in many specific 
applications. 

PDMA is relatively more thermally 
stable than poly (acrylic acid). It may be of very 
specific interest to elaborate materials with 
combined optimal properties, particularly 
improved heat resistant and less hygroscopic as 
miscible blends or interpolymer complexes, by 
mixing PDMA and poly (styrene-co-acrylic 
acid) through the control of the densities of 
specific groups that optimize the interactions 
that occur between the complementary 
constituents of the mixtures.  

The miscibility and the strong specific 
interactions that occurred within mixtures of 
poly (N, N-dimethylacrylamide) (PDMA) and 
poly (styrene-co-acrylic acid) (PSAA) have been 
examined by Fourier Transform infrared 
spectroscopy and DSC.  
Keywords: Hydrogen bonding, Poly (styrene-
co-acrylic acid), Poly (styrene-co- N, N-
dimethylacrylamide), FTIR, DSC. 
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Abstract  

 
We have in this contribution synthesized 

by free radical polymerization at 60°C using 
azo-bis-isobutyronitrile (AIBN) as initiator 
various poly(N,Ndimethylacrylamide-co-
4vinylpyridine) (PDMA4VP) containing two 
proton accepting sites of different strength with 
the aim to use these latter copolymers for 
elaboration of interpolymer complexes of 
specific properties.  

These copolymers were first 
characterized qualitatively by several techniques 
and then quantitatively by UV spectroscopy and 
both 1HNMR and 13CNMR spectrometries to 
determine their composition from the area ratio 
of appropriate peaks and to estimate their 
reactivity ratios from the plots of Kelen-Tudos 
and Fineman and Ross.  

Differential scanning calorimetry (DSC) 
and thermogravimetry (TGA) were used to 
investigate the effect of 4-vinylpyridine on the 
thermal behavior of these copolymers. 

 
Keywords: poly(N,Ndimethylacrylamide-co-
4vinylpyridine), 1HNMR and 13CNMR, 
reactivity ratios, thermal behavior (DSC and 
TGA). 
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Abstract 

Dans les techniques d'épitaxie de la 
phase liquide (EPL) et l’épitaxie de la phase 
vapeur (EPV) pour l’accroissement des cristaux 
des alliages semi-conducteurs, les diagrammes 
de phases jeu un rôle primordial dans le contrôle 
de la composition chimique des cristaux. Par 
exemple, la méthode de croissance (EPL) est 
basée sur la connaissance des équilibres de 
phases entre le liquide et le solide. De plus, 
l’existence d’une zone de miscibilité présente un 
problème, parce qu’elle empêche la croissance 
d’une solution uniforme. 

Toutefois les données expérimentales 
sur les équilibres de phases sont limitées à une 
region très restreinte de température et de 
composition, particulièrement dans les systèmes 
multiconstitués. Ainsi il très utile dans la 
conception pratique des alliages semi-
conducteurs de construire une base de données 
obtenues à partir du calcul thermodynamique. 

Dans ce travail trois systèmes binaires 
semi-conducteurs (Ga-As), (In-As) et (Ga-In) 
ainsi que le quasi binaire (GaAs-InAs) ont été 
optimisés, en se basant sur la méthode 
CALPHAD et en utilisant le modèle de Redlich-
Kister pour décrire les enthalpies libres des 
phases liquides et les solutions solides. Le 
diagramme de phase ternaire (Ga-As-In) a été 
également évalué à partir de la formule 
d’extrapolation de Muggianu. Les résultats 
obtenus sont un bon accord avec les données 
expérimentales concernant les diagrammes de 
phases binaires et les coupes isothermes et les 
positions des lignes monovariants du diagramme 
ternaire. 
Mots clés: Diagramme de phases– modélisation 
thermodynamiques– semi-conducteurs– Alliages 
(Ga-As-In). 
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Abstract 
 

Thiourea derivatives  are continuously 
increasing in numbers in recent years due to 
their potential applications in the industry, 
agriculture and pharmaceutical products. 

The synthesis of novel thiourea 
derivatives namely  N-(3-methoxybenzoyl)-N`-
(3-hydroxy phenyl)thiourea(I) and N-(4-
methoxybenzoyl)-N`-(3- hydroxyphenyl)- 
thiourea(II) were carried out by treating 3 and 4-
methoxybenzoylisothiocyante with 3-
aminophenol. The two compounds have been 
characterized by microelemental analysis, IR 
and NMR(1H and 13C) spectra. 

The X-ray investigation of compound (I) 
and (II) showed that compounds crystallized in 
monoclinic and triclinic system with space 
group of P21/c and Pī, respectively. The unit cell 
dimension are, a = 12.691(3) Å, b = 
7.3263(18)Å, c =15.667(4) Å and β = 
101.097(4) and a = 8.951(2)Å, b = 9.269(2) Å, c 
= 10.050(3) Å , α = 80.523(5)  ° , β = 73.440(4)° 
and γ = 64.393(4)  ° , respectively. 

Both molecules (I) and (II) adopt trans-
cis configuration with respect to the position of 
3-methoxybenzoyl and 3-hydroxyphenyl groups 
relative to the thiono S1 atom across the C9–N1 
and C9–N2 bonds, respectively. Figure 1 and 2. 

 
 
 
 
   
 

 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(1) 
 
 
 
 
 
 
 
 
 
 
 
 

(2) 
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Summary 
●   Thioureido compounds are 

widespread in the literature, but this interest is 
largely confined to the past ten years.  

● The synthesis of novel cis/ trans-
thioureido propanoic acid were describe and can 
be use as chelating ligands  to word a complexes 
(Fig. 1 and 2). 

● Here the syntheses of the first 
monomeric cis and trans3-(3-biphenylcarbonl 
thioureido)propanoic acid [Ph-
PhCONHCSNH(CH2)2COOH] (Ph = C6H5) was 
reported. 

● The molecule of the title compound 
adopts cis/trans configuration with respect to the 
position of the propionic acid 1 and 3-
biphenylcarbonyl 2 was describe groups relative 
to the S atom across the C14-N2 and C14-N1 
bonds of 3 and 4 respectively.  

● The cis-trans geometry of the 
carbonylthiourea unit is stabilized by 
intramolecular N—H……O  hydrogen bond 
between the H atom of the cis thioamide and the 
O atom of carbonyl group 

● In the crystal structure, the molecules 
are linked by N1–H1.....O2, O3–H3…..S1, C1–
H1A…..O2 and C5–H5…..O1 intermolecular 
hydrogen bonds, forming a one dimensional 
chain along the b axis. 
 
 

 
 
 
 

 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig 2 
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Synthesis, crystal structure, 
vibrational study and ‘3C, 111Cd CP-

MAS NM analysis of a novel 
compound bis-tetrapropylammonuim 

hexachloro dicadimate.  
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Abstract  

Synthesis, crystal structure, vibrational 
study and 13C, 111Cd CP-MAS-NMR analysis of 
the novel compound bis-tetrapropylammonuim 
hexachioro-dicadimate [N(C3H7)4]2Cd2C16),were 
investigated. The compound crystallizes in the 
tricimic system space groupPi) with Z=2, and 
the following unit cell dimensions: a 
=9.530(1)A, b=1 1.744(1) A, c = 17.433(1) A, z 
=79.31(1)°, β = 84.00(1)°and γ=80.32(1)°. The 
structure was solved by using 7868 independent 
reflections down to R 0.055. The atomic 
arrangement can be described by an alternation 
of organic and inorganic layers parallel to the 
(001) plan, made up TPA groups and Cd2C16 
dimers, respectively. The organic layers, 
observed at z 0 and z 1, are formed by tow type 
of cation. The inorganic layer, observed at z = 
1/2, is made up by two equivalent CdCl4 
tetrahedron generated by an inversion center as 
to build a Cd2C16 dimers, figure (1). The cation 
group presents a punctual group C1 . The 
inorganic layers are connected to organic one 
through Van Der Waals interaction as to build 
cation-anion-cation cohesion. For the IR and 
Raman spectra, we can extract the vibration 
modes of the TPA cation and (Cd2C16) anions.  
The isotropic band of 13C CP-MAS-NMR 
spectrum was simulated by means Gaussian and 
Lorentzian functions. The spectrum of the 111Cd 
NMR is composed by tow isotropic peaks and 
four spinning side bands. We conclude that Cd 
ion have tetrahedral environment.  

Keywords: N(C3H7)4]2Cd2C16, Crystal structure, 
Vibrational study, 13C, 111Cd CP-MAS-NMR. 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: [00l} view showing alternation 
oforganic and inorganic plans; Cd2Cl6 

represented by grey tetrahedron, empty circles: 
(N) and full circles: (C). 
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Abstract 

The optical components used this day 
for telecommunications or transfer of data is 
essentially constituted by inorganic materials. 
The searches are thus directed to the organic 
materials which possess several advantages 
(weak cost, weak constant dielectric, very wide 
band width, ease of stake in work). In this paper, 
we review the physical properties of the acrylate 
resin.  
The analysis by infrared spectroscopy allowed to 
verify the decrease of the peaks area relative to 

the c=c bond. Dielectric spectroscopy 
measurements were performed using the 
NovoControl impedance analyzer in the 
frequency range 2 Hz— 107 Hz for different 
time of photopolymerization. The study of the 
conductivity shows that any increase of the 
photopolymerization duration is accompanied 
with an increase of the resistance. This behavior 
is explained by the decrease of number of the 
free molecules in the sample.  
The study of real and imaginary components (Z' 
‘and Z'' ) of the complex impedance enabled us 
to propose an equivalent circuit made up of the 
resistance Rs (resistance of the contacts), 
resistance Rp (polarization resistance) and in 
terms ofcomplex elements: constant phase 
elements (capacity of the fractal interface CPE).  
 
Keywords: Acrylate resin; IR-TF spectroscopy; 
Complex impedance; Equivalent circuit. 
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Résumé 

Dans le cadre de la valorisation du 
phosphate naturel Tunisien, deux types ont été 
sélectionnés. On se propose dans le présent 
travail d’étudier les caractéristiques physico-
chimiques de ces deux qualités de phosphates. 
Pour se faire une série de techniques ont été 
employées à savoir le MEB, l’adsorption 
physique (physisorption) pour l’étude texturale,              
la technique de diffraction des rayons X, 
l’analyse thermo gravimétrique (ATG), l’analyse 
calorimétrique différentielle (DSC) pour l’étude 
minéralogique, l’absorption atomique,                  
la spectrophotométrie de flamme et des 
méthodes de dosages pour déterminer la 
composition chimique de chaque qualité.  

Les résultats obtenus montrent que  les 
caractéristiques des deux qualités de phosphate 
sont presque similaires mais avec une 
appréciation d’une qualité au détriment de 
l’autre.  

Ce travail a été réalisé dans le but de 
retenir une qualité de phosphate, qui sera le 
siège d’une étude cinétique de sa dissolution 
dans l’acide phosphorique industriel et d’attaque 
sulfophosphorique du phosphate monocalcique 
formé. 
 


