[image: image1.wmf])

012

1

(

Curriculum Vitae

Dr. Ahmet Khaled EL MOHAMMED 
Born 20 November 1967

Bab Assba'a - Homs - Syria

Married, Syrian and Turkish Nationalities
Current address:

Turkey Istanbul

Mobile: 00905343943467

Email: ahmetelmohammed@gmail.com

Current Work:

General Manager of Tech 4 Balanced Life (T4BL) Group for Technology and Investment. Our group is specialized in strategic projects, especially achieving food, energy, and health security. The group participates in the following projects: Green medical industries, production of bacteria and microorganisms and enzymes, production of nanomaterials, and manufacture nano-devices. Application of nanotechnology in the field of fertilizers, fodder and solar cells. Smart textiles, tissue cultures, and others.

Previous Work:

1. Expert and consultant in the detection of weapons of mass destruction in Syria (ministries of defense, environment, and interior).

2. Head of the Laboratories of Nanotechnologies and Nanosciences, Department of Physics, Atomic Energy Commission of Syria.

3. Scientific adviser at the Presidency of the Council of Ministers (2003-2011), Damascus, Syria.

4. Expert in strategic planning and industrial development in the public sector in the Presidency of the Council of Ministers, Damascus, Syria.

Education:
2013 - 2020: Research Director (Prof.) (Applications of Nanotechnology and nanoscience).
2010 – 2013: Main Researcher in Atomic Energy Commission of Syria.

2001 – 2010: Researcher in Atomic Energy Commission of Syria.
1996 – 2001: Ph.D. in Material Sciences (Application of nano-technology in gas, chemical and   
                      radiation sensors): Structure and morphology of Al2O3 surfaces and WO3 thin films:    

                      Application of their interactions with Au, Faculty of Saint Jerome, Aix-Marseilles III    

                      University, France.

1995 – 1996: DEA in Material Sciences, Aix-Marseilles II University, France.
1994 - 1995: Diploma in Physical mathematics, Atomic Energy Commission of Syria.
1993 – 1995: Research Assistant, in the Department of Physics of the Atomic Energy Commission   

                      of Syria.
1991 – 1992: DEA in Analytical Chemistry, Aleppo University, Syria.

1987 – 1991: BSc, Physics and Chemistry, Homs University, Homes, Syria.

Languages:

French, English and Arabic (Native Language).
Scientific papers:

[1] Influence of surface structure on the growth of Au on a Al2O3 
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, Thin Solid Films 374 (2000) 134 -141.
[2] Reactive R.F. magnetron sputtering deposition of WO3 thin films, Sensors and Actuators, B 84 (2002) 43 – 48.

[3] Microstructural analysis of WO3 thin films on alumina substrates, Thin Solid Films 410 (2002)194- 199.

[4] Phase transformations in WO3 thin films during annealing, Thin Solid Films 408 (2002) 302-309.

[5] Microstructural analysis and electrical conductivity of hexagonal WO3 thin films during annealing, phys. Stat. sol. (a) 205, No. 12, 2880-2885 (2008). 

[6] Effect of substrate structures on epitaxial growth and electrical properties of WO3 thin films deposited on
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 and (0001) ɑ-Al2O3 surfaces, 83 (2009) 1326–1332

[7] Effect of Annealed (0001) α-Al2O3 Surfaces on Heteroepitaxial Growth of Silver Nanoparticles, Acta Physica Polonica A, Vol. 115 (2009).
[8] Synthesis, Separation and Electrical Properties of WO3-x Nanopowders via Partial Pressure High Energy Ball-Milling, Acta Physica Polonica A, Vol. 116 (2009).
[9] Effect of milling time and metals-doped nano-powder oxides on chemical and gas sensors properties, Ahmad Al Mohammad, Second award of the best research in the workshop of new frontiers in materials science and technology, 28-11 to 2-12-2010. Arab School for Science and Technology, Kuwait.

[10] Effect of surface structure on heteroepitaxial growth of Silver nanoparticles on WO3 thin films, Advanced Materials Research Vol. 324 (2011) pp 137-140.
[11] Influences of ball-milling time on gas-sensing properties of ZnO-WO3 nanocomposites, Advanced Materials Research Vol. 324 (2011) pp 141-144.
[12] ZnO nano-powders as chemical sensor to Malathion vapor, Ahmad Al-Mohammad, Mouffak Roukia, Samer Abo Shaker, Mahmoud Kakhia, Acta Physica Polonica A, (accepted).
Also several Patents and papers in international scientific journals and in international conferences.

Experiences:
· 2001-2013: basic researcher in the Department of Physics of the Atomic Energy Commission of Syria.

· Founder and head of nanotechnologies laboratories in AECS (since 2001)
· Manufacturing of ultra high vacuum systems and furnaces.

· Manufacturing of the nano systems (nano metal, nano oxide, nano thin films, nano tubes, nano powders, etc.).

· Experience certificate (from L2MP laboratories, France) for 4 years in scientific use, operating and maintenance of the flowing techniques:

1- Auger electron spectroscopy, AES.
2- X-Ray photoelectron spectroscopy, XPS.
3- Transmission Electron Microscopy, TEM.
4- Scanning Electron Microscopy, SEM.
5- Reflection High Energy Electron Diffraction, RHEED.
6- Atomic Force Microscopy, AFM.
7- Molecular beam epitaxy, MBE.

· Main director of the Nano-green manufactures in Damascus.

Training courses: 

· High training course in liquid crystals in Italy – 2005 - (45 days).
· Practical training courses in preparation and characterization of carbon nano-tubes, Italy - 2007 - (20 days).

· Practical training course in human resource management and financial research and industry, Pakistan – 2009 – (40 days).

· Practical training courses in the use of electronic microscopes and its calibration, France, Czech, Canada, (about 120 day).
· Training courses in the manufacturing, maintenance and calibration of vacuum pumps, France and Italy (about 60 days).
· Many courses in the manufacturing of nano-materials, nano-technology and nano-equipments.

· Many conferences in the domain of nano-technology.

Scientific works since about 10 years:
1. Construction and building of clean rooms and nano-technologies labs. (about 1000 m2) in AECS, with maintenance and training of all equipments (TEM, SEM, XPS, AFM, MBE, SES, RHEED, etc.).

2. Nano-sensor and ecology projects: applications of nano-materials as semiconductors (WO3, ZnO, TiO2, etc.) in preparation of gas, chemical and radiation sensors. (contract with army).
3. Solving tens of the scientific problems and make hundreds of nano and bulk analyses for the governmental ministers of military, industry, geology, ecology, in addition to criminal, secret, and traffic polices. (The samples are: polymers, ceramic, metals, alloys, oxides, powders, radiative materials, petroleum materials, liquids, blood, skin, hair, bone, in addition to toxic biological, geological, and medical materials).
4. Anti radar materials of ferrite nano-particles, and epoxy as ARM nano-paints preparation.

5. Synthesis of carbon nano-tubes by arc or by CVD methods, and using CNT as gas and chemical sensors, in metal alloys and in anti radar materials, and for water purification.
6. Synthesis of metal (Au, Ag, Cu, Al, etc.) nano particles, and using them as sensors and anti bacterial materials, etc. 

7. Synthesis of oxides (ZnO, TiO2, WO3) nano particles, and using them as environmental sensors and solar cells dye materials.
8. Fabrication of metal nano-particles (Ti, Si, etc.) by the FFC method.
9. Construction of high vacuum chambers for different purposes (melting, casting, Laser isotope separation, and coating).

10. Supervising several Ph. D and M. Sc projects.
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Report concerning Mr. Ahmad Al-Mohammad
1 Marcel GILLET, at Aix University, certifies that Mr
Al-Mohammad carried out since October 1996 the preparation of his PhDD thesis under my

direction, in my laboratory " Structure and Reactivity of the Metal Ceramic Systems " in the
s (University of Aix Marseilles

Faculty of Science and Technology of Saint Jerome in Mars
m).
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Electron diffraction», AFM «Atomic Force Micmmpy» and AUGER Spectrometry. These

various techniques enabled him to study the crystallographic structure and the morphology of
surfaces of various materials. Specially his work concerned aluminium oxide and tungsten oxide.
These materials are of obvious fundamental and technological interest : aluminium A 1,5 oxide

s a support for electronic devices and tungsten oxide as ch

1 sensors. For the preparation of
the samples, he used the techniques of evaporation under vacuum and ultra-high vacuum.

Mr. Al-Mohammad acquired the perfect control of all the techniques and apparatus used.
‘These apparatus were available in the laboratory and it was he, who ensured their operation and

their for the and the ination of different samples. Beside the
experimental work, Mr Al-Mohammad could, thanks to his solid theoretic formation, interpret
P the observed. Thus Mr Al acquired a perfect in the

control of an experiment which he can completely ensure from the design to the analysis of the
resuls. It is to say that he can easily carry out any research on thin films and make perfect
based on both and experimental results.
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Phase transformations in WOj thin films during annealing

A. Al Mohammad', M. Gillet*

UMR-CNRS, Laboratoire Matériaux et Microélectronique de Provence, Faculté des Sciences de Saint-Jérome, Université D’Aix Marseille 111,
52 Ave. Escadrille Normandie Niemen, 13397 Marseille Cedex 20, France

Received 30 June 2001; received in revised form 20 November 2001; accepted 2 February 2002

Abstract

WO, thin films have been annealed in air in the temperature range 20-450 °C and the changes in grain size and crystallographic
structure have been investigated as a function of the annealing conditions. During annealing, important changes in grain size and
structure occur and have been characterised by electron microscopy and electron diffraction. As the annealing temperature
increases, the monoclinic structure successively transforms to WOs ! /;H,O phase, hexagonal WOs, WO, _, (Magneli phases) and
monoclinic WO,. The formation of WO, , was only observed when the thin film was annealed on its substrate. This non-
stoichiometric WO, _, phase exhibits specific fringe contrast imaging of well-ordered crystallographic shear planes. The most
frequent Magneli phase we have observed corresponds to the WOy structure. © 2002 Elsevier Science B.V. All rights reserved.

Keywords:  Atomic force microscopy (AFM); Oxides; Phase transitions; Transmission clectron microscopy (TEM)
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Effect of surface structure on heteroepitaxial growth of Silver
nanoparticles on WO, thin films

Ahmad Al Mohammad, Mohamad B Asous
Nano-materials Labs, Physic department, Atomic Energy Commission of Syria. B.O. Box 6091,
Damascus, Syria.
e-mail: scientific@aec.org.sy (Dr. Ahmad Al-Mohammad), aamohammad@aec.org.sy

Keywords: Ag Nanoparticles; Epitaxial growth; Lifethenz theory; WO;

Abstract The effect of surface structures of annealed WOs5 thin films on heteroepitaxial growth of
molecular beam epitaxy (MBE) deposited silver nanoparticles (Ag NPs) has been investigated.
Hexagonal WO; (h-WOs3) and monoclinic WO; (m-WO;) thin films were used in (1x1)
stoichiometric forms. The structure, the density, the particle size and the morphology of Ag NPs on
WOs films were determined by transmission electron microscope (TEM) and selected area electron
diffraction (SAEC). Ag NPs on the m-WO; surface created the (111)Ag//(001)m-WOs interface
without preferred orientations while the epitaxial relationships between Ag NPs and the h-WOs
films were formed as (111)Ag//(0001)h-WO3 and Ag[01-1]//[21-30]h-WOs. It was observed that
the particle density, the mean size and the size dispersion of Ag NPs were controlled by either atom
diffusion or by particle migration on the substrates. The maximum cluster density method and the
Lifethenz theory of Van der Waals energy were used to investigate the Ag NP morphology and
Ag//WOs interface parameters at saturation particle density of NPs.
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Microstructural analysis of WO; thin films on alumina substrates

M. Gillet*, A. Al-Mohammad®, C. Lemire

CNRS-UMR no. 6137, Laboratoire Matériaux et Microélectronique de Provence, Faculté des Sciences de Saint-Jéréme (case 261),
13397 Marseille Cedex 20, France

Received 15 January 2001; received in revised form 20 February 2002; accepted 20 March 2002

Abstract

WO, thin films have been deposited by thermal evaporation on an alumina oxide single crystal and annealed either in oxygen
or in air. The morphology and the crystallographical structure for the as-deposited and the annealed films have been investigated
by reflection high energy electron diffraction, atomic force microscopy and transmission electron microscopy. During annealing
the WO, thin films recrystallise and undergo important morphological and structural changes: the annealed films exhibit large
grains which have the monoclinic structure in epitaxial orientations. These grains are made of twinned microdomains, which are
elongated in the [100] direction resulting of a preferential growth along the direction that corresponds to the smallest lattice
parameter of WO;. © 2002 Elsevier Science B.V. All rights reserved.

Keywords: WO thin films; Microstructural analysis; Alumina substrates
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Influences of ball-milling time on gas-sensing properties
of ZnO-WO; nanocomposites

Ahmad Al Mohammad, Fatemh Maksoud

Nanomaterials Labs., Physics Department, Atomic Energy Commission of Syria, 17th Nissan
Street, P.O. Box 6091, Damascus, Syrian Arab Republic
e-mail: scientific@aec.org.sy (Dr. Ahmad Al-Mohammad), aamohammad@aec.org.sy

Keywords: High Energy Ball Milling; NO,; Gas sensitive; Nanocomposites; ZnO; WO;.

Abstract: The relevance of sensor response to NO, with the nanostructure of the sensing body was
investigated for thick-film devices using ZnO(WOj;) nanocomposites. When the nanocomposites
was prepared from constituent oxides by milling in a high energy ball mill for various spans of time
(1-21 h), the sensor response to 100 ppm NO,, defined as the ratio of the electrical resistance in air
to that in the sample gas, was found to reach a maximum as large as about 80 at 21 h of high energy
ball-milling (HEBM). XRD and SEM observations of the granular state and pore size distribution
analyses indicated that increasing HEBM time gave rise especially to an increase in the volume of
pores in the pore size range of 20-35 nm. It is suggested that such a change in nanostructure is
responsible for the marked promotion of the response to NO,. For comparison, the response to NO,
of ZnO or WOj; nanoparticles prepared by an HEBM method was also presented. In this case, the
response to NO, can be 10 times larger at HEBM for 21 h.
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Influence of surface structure on the growth of Au on aAl,O,
(1012)

M. Gillet*, A. Al Mohammad', K. Masek?, E. Gillet

UMR-CNRS: Laboratoire Matiriaux et microilectronique de Provence, Faculté des Sciences de Saint-Jérome, 13397 Marseille Cedex 20,
France

Received 6 August 1999; received in revised form 25 April 2000; accepted 24 May 2000

Abstract

The influence of thermal treatment of alumina substrates on the growth of small supported gold particles was investigated. The
«ALO, (1012) surfaces were previously annealed in a vacuum at 1100 K and 2000 K. The crystallographic structure was tested by
reflection high energy electron diffraction and atomic force microscopy techniques. The substrate surface anncaled at 2000 K
exhibited a (2% 1) reconstruction while the substrate surfaces annealed at 1100 K had the (1 X 1) structure. The gold was
deposited on ALO; surfaces at 500 K and 550 K. The granulometric parameters of the gold deposits were determined by the
analysis of transmission electron microscopy micrographs. The results showed that the growth kinetic was different according to
the thermal annealing treatment of the substrate. They were interpreted by nucleation and growth theory in relation to a
variation of the adsorption energy of metal atoms on the AL O surface resulting from a structure modification during annealing.
© 2000 Elsevier Science S.A. All rights reserved.

Keywords: Surface structure; Alumina substrates; Growth kinetics
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Effect of Annealed (0001) a-Al,O3 Surfaces
on Heteroepitaxial Growth of Silver Nanoparticles

A. AL-MOHAMMAD*
Nano-materials Labs, Physics Department, Atomic Energy Commission of Syria
P.O. Box 6091, Damascus, Syria

(Received March 27, 2008; revised version September 18, 2008)

The effect of annealed (0001) a-Al2O3 surfaces on heteroepitaxial growth of silver nanoparticles were
analysed by reflection high-energy electron diffraction, transmission electron microscope and selected area
electron diffraction. Ag nanoparticles were deposited on 1 x 1 stoichiometric and reconstructed (111)Al//(0001)
a-Al;03 with the Knudsen cell. The maximum cluster density method and the Lifethenz theory of Van der
Waals energy were used to investigate the Ag//(0001)a-Al;O3 interface parameters. The growth modes, lattice
parameters, nanoparticle forms and sizes are strongly dependent on the substrate surface structures. Initially,
three-dimensional islands of Ag nanoparticles grow on both kinds of surfaces with partial hexagonal shapes.
Ag nanoparticles on stoichiometric surface create the (111)Ag//(0001)a-Al;O3 interface without any preferred
epitaxial direction. On this surface, Gaussian distribution is characteristic of an atom-by-atom growth mode
with density of Ag nanoparticles lower than saturation density while a coalescence growth mode appears due to
binary collisions between Ag nanoparticles accompanied by a liquid-like behaviour after saturation density. In
case of reconstruction substrates, the epitaxial relationships between Ag nanoparticles and the surface are formed
(111)Ag//(0001)a-Al,0s, (011)Ag//[1230]a-Al205 or (011)Ag//[1100Ja-Al,0s. The Ag nanoparticles make
rotation with angles between +6° around the epitaxial orientations (1100) or (1230). Only the atom-by-atom
growth mode were found at all Ag nanoparticles growth processes.

PACS numbers: 68.55.—a, 81.15.Aa, 61.05.jh, 61.46.Df
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Effect of substrate structures on epitaxial growth and electrical properties of WO3
thin films deposited on (1012) and (0001) a-Al,03 surfaces

Ahmad Al Mohammad*

Nano-Materials Labs, Physics Department, Atomic Energy Commission of Syria, 17th Nissan Street, PO. Box 6091, Damascus, Syrian Arab Republic

ARTICLE INFO ABSTRACT
Article history: “The effect of surface structures of annealed (1012) and (0001) -Al,05 substrates on epitaxial growth and
Received 3 December 2008 electrical properties of electron beam deposited WOj thin films has been investigated. (0001) and (1012)

Received in revised form
7 April 2009
Accepted 8 April 2009

a-Al,0 surfaces were used in (1 x 1) stoichiometric and reconstructed forms. The structure and the
morphology of WOs films were determined by transmission electron microscopy (TEM), selected area
electron diffraction (SAED) and reflection high energy electron diffraction (RHEED). Generally the films
consist of micro-grains of monoclinic WOs and the (010) planes are parallel to the substrate surfaces.
Certain epitaxial relationships between WO; films and the substrate surfaces were found. These

Keywort

‘WO, thin fils

il phenomena are interpreted by nucleation and growth theories in relation to a variation of the density of
Gas seasol surface oxygen vacancies of the a-Al;0 substrates, The electrical conductivity of the WOy films was
Epitaxial growth measured as a function of annealed temperatures of the substrates. The activation energy for conduction

Electrical conductivity deduced from the Arrhenius equation is found to be dependent on the grain
WO films.

 and the morphology of

© 2009 Elsevier Ltd. All rights reserved.
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Synthesis, Separation and Electrical Properties of WO;3;_,
Nanopowders via Partial Pressure High Energy Ball-Milling

A. AL MOHAMMAD*
Nano-Materials Labs, Physics Department, Atomic Energy Commission of Syria
P.O. Box 6091, Damascus, Syria

(Received June 10, 2009)

Reduction processes of WO3 nanopowder cither with carbon or with hydrogen were observed using X-ray
powder diffraction and transmission electron microscope. The phase transformations, separation, grain size and
electrical conductivity of WO3_. nanopowder during reductions via partial pressure high energy ball-milling have
been studied. During the carbon-reduction process the monoclinic WOj structure transforms to nonstoichiometric
Magneli phases W10O11s, WOz and finally to WO, and W mixed phases. The Magneli WO;_ phases exhibit
specific fringe contrast imaging of well-ordered crystallographic shear planes. In comparison, the monoclinic WO
structure transforms to hydrate WO3-1/3H20, hexagonal WOj3, non-stoichiometric WOz 7 and finally to WO
and W mixed phases during the hydrogen-reduction process. The inclusion of hydrogen atoms between the WO,
octahedral structure shifts the reduction steps to lower milling times. It demonstrates that the formation of
hydrate WO; phases enhances the amenability of the system to reduction. The activation energy for conduction
was deduced from the Arrhenius equation and was found to depend on oxygen partial pressure or presence of the
hydrogen atoms. The defect band model was used for interpretation of these behaviors. It supposes that the
surface oxygen vacancies introduce donor levels in the gap of semiconductor, so free electrons are produced by
reduction.

PACS numbers: 81.20.Ev, 61.46.Df, 64.60.Cn
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applications and materials science

Microstructural analysis
and electrical conductivity of hexagonal WO, thin films
during annealing

Ahmad Al-Mohammad’
Nano-Materials Labs., Physics Department, Atomic Energy Commission of Syria, P.0. Box 6091, Damascus, Syria

Received 5 June 2007, revised 14 May 2008, accepted 13 June 2008
Published online 3 September 2008

PACS 61.05.jm, 68.35.bg, 68.37.Lp, 73.61.Le, 81.15Kk

* e-mail scientific@aec.org.sy, aalmohammad@aec.org.sy, Phone: -+963-11-2132580, Fax: +963-11-6112289

'WO; thin films have been deposited by thermal evaporation
on (0001) surfaces of a-Al,O single crystal and annealed be-
tween 423 K and 623 K in air with a mean humidity of 50%.
The structural and morphological properties of the films
have been characterized by transmission electron microscopy
and compatible selected area electron diffraction. During
annealing, important changes in grain size and structure oc-
cur. As the annealing temperature increases slightly, the
WO+ 1/3H,0 structure successively transforms to hexagonal

WO, and Magneli WO, , phases. During these structural
transformations, the grains arc constructed of twinned micro-
domains in different dircctions with largest lattice parameters
of WO;. The conductivity of the WO, thin films has been in-
vestigated as a function of anncaling temperature for cach
stable crystallographic phase. The activation energy for con-
duction deduced from the Arrhenius equation is found to be
dependent on surface structure during various WO, phases.
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