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Nanoscale aspects of shape reversibility and phase transformations in

A series of alloy systems called shape memory alloys
exhibit a peculiar property called the shape memory effect.
This phenomenon is initiated on cooling and deformation
and performed on heating, and performed on heating and
cooling, with which shape of materials cycles between
original and deformed shapes in a reversible way in the
bulk level. Therefore, this behavior can be called thermal
memory or thermoelasticity. These alloys exhibit another
property, superelasticity, which is performed by stressing
and releasing the material at a constant temperature at
the parent phase region. Superelasticity exhibits ordinary
elastic material behavior, but it is performed in a non-
linear way; loading and unloading paths are different in
the stress-strain diagram, and the hysteresis loop reveals
energy dissipation Thermoelasticity is governed by the
thermal and stress-induced martensitic transformations
on cooling and stressing, and reverse austenitic
transformation on heating. Superelasticity is governed
by stress-induced martensitic and reverse austenitic
transformations by stressing and releasing materials,
with which ordered parent phase structures turn into
detwinned martensitic structures and ordered parent
phase structures, respectively. These transformations
occur with the movements of atoms on an atomic scale
at the sub-nano level. Thermal induced martensite
occurs on cooling along with lattice twinning and ordered
parent phase structures turn into twinned martensite
structures by means of lattice invariant shears, and these
structures turn into detwinned martensitic structures with
deformation by means of stress-induced transformation.
Lattice twinning occurs in two opposite directions, <110
> -type directions on the {110}-type plane of austenite
matrix in a self-accommodating manner, by means of
lattice invariant shear. Copper-based alloys exhibit this
property in the metastable beta-phase region, which has
bce-based structures at a high-temperature parent phase

shape memory alloys

field. Lattice invariant shear and lattice twinning are not
uniform in these alloys and cause the formation of complex
layered structures, depending on the stacking sequences
on the close-packed planes of the ordered lattice. In the
present contribution, x-ray and electron diffraction studies
were carried out on two solution-treated copper-based
CuZnAl and CuAIMn alloys. Electron and x-ray diffraction
exhibit superlattice reflections. Specimens of these alloys
were aged at room temperature, at which both alloys are
in a martensitic state, and a series of x-ray diffractions were
taken at different stages of aging in a long-term interval.
X-ray diffraction profiles taken from the aged specimens
in martensitic conditions reveal that crystal structures of
alloys change in a diffusive manner.

Keywords: Shape memory effect, martensitic transformation,
thermoelasticity, superelasticity, twinning, and detwinning
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Nanotechnology advancements in emerging contaminants removal from

Higher living standards and the thriving pharmaceuticals
industry, personal care products, micro and nano-plastics,
and other human-made chemicals introduced a significant
problem in the water system. Humanity struggles with
the wastes generated from these activities. They find
their way to natural water bodies causing water pollution.
Conventional water treatment processes are inadequate
to remove this waste. Therefore, they are called emerging
or persistent contaminants. Additionally, unconventional
wastewater sources are a cause of concern, such as
the water produced from oil and gas fields, also known
as produced water. Nanotechnology involves the
manipulation of atoms and molecules of matter, which
has contributed to significant advances across several
different fields, including the treatment of wastewater.
Several advanced studies have demonstrated the potential
for nanotechnology, either directly or indirectly, or in
combination with other technologies for persistent
contaminants treatment.

Many nanotechnology-based water treatment processes
have been developed to target persistent and emerging
pollutants, ensuring complete removal with no secondary
by-products. These processes include nano-adsorption,
photocatalysis, and functionalized membranes. They target
organic, inorganic, and biological contaminants offering
high efficiency, modularity, low energy requirement, and
low-cost solutions to wastewater treatment. Advanced
wastewater treatment processes utilize nanomaterials
due to their unique features. Nanotechnology introduces
new properties, characteristics, and specialized functions
highly desirable for wastewater treatment. It offers the
modularity to synthesize different nanomaterials forms
to treat different contaminant types. Highly functional
nanomaterials provide innovative treatment processes
capable of handling unconventional wastewater sources
for water reuse.

wastewater

Recently, nanomaterials synthesis has become increasingly
environmentally friendly and more cost-effective.
Nanomaterials possess desired properties for large-
scale development and demonstrate high wastewater
treatment potential. Organic, inorganic, and polymer-
based nanomaterials are the main nanomaterials used in
water remediation. The non-poisonous nature, small size,
and high surface area of nanomaterials make them ideal
for wastewater treatment. Nanotechnology has sought
to overcome the drawback of conventional membranes
by designing and fabricating hybrid or functionalized
membranes. The recent development of advanced
electrospun nanofiber polymeric membranes (ENMs)
and nano-functionalized membranes has provided a new
opportunity to improve membrane performance for non-
conventional wastewater treatment dramatically.

The ENMs outclass other membrane types because of their
large surface area, high porosity, and productivity. Due to
the complexity of large-scale system design, translating
nanotechnology-based water treatment strategies into
industrial practice has been relatively slow. Moreover, in
light of the maturity of basic science, it is long overdue,
and it is critical to narrow the gap between research and
industrial needs.

Recent Publications

1. Mohammed Al-Abri, et al (2021), Structural, Mossbauer, and
Optical studies of mechano-synthesized Ru3+-doped LaFeO3
nanoparticles, RT Al-Mamari, HM Widatallah, ME Elzain, AM
Gismelseed, AD Al-Rawas, et.al, Hyperfine Interactions 243 (1), 1-12

2. Mohammed Al-Abri, et al (2022) Ga-doped ZnO nanorods: The
photocatalytic performance of methylene blue under solar
irradiation, SSA Al Ghafry, MZ Al-Abri, B Al Farsi, F Al Marzougi, LM
Al Farsi, et.al, Optical Materials 126, 112139

3. Mohammed Al-Abri, et al(2022), Copper nanoparticles decorated
N-doped mesoporous carbon with bimodal pores for selective gas

Materials Science and Nanotechnology | Volume: 06

Page 11



25% International Conference on

ADVANCED NANOSCIENCE AND NANOTECHNOLOGY

May 06-07, 2022 | Webinar

separation and energy storage applications, Ajay Karakoti, Ajayan
Vinu, Mohammed Al-Abri, et.al, Chemical Engineering Journal 431,
134056

4, Mohammed Al-Abri, et al (2022) Degradation of Sulfamethoxazole
by Double Cylindrical Dielectric Barrier Discharge System combined
with Ti/CN-TiO2 supported Nanocatalyst, Mohammed Al-Abri,
Andrei Sarbu, Mariana Braic, Viorel Braic, Sergey Dobretsov, Journal
of Hazardous Materials Advances 5, 100051

5. Mohammed Al-Abri, et al (2022) Electric field enhanced in situ
silica nanoparticles grafted activated carbon cloth electrodes for
capacitive deionization, HH Kyaw, MTZ Myint, S Al-Harthi, H Ala'a,
M Al-Abri, Separation and Purification Technology 281, 119888

Biography

Mohammed Zahir Al-Abri is an Associate Professor in Petroleum &
Chemical Engineering, Department, College of Engineering at Sultan

Qaboos University (SQU), Oman. In addition to his academic position, he
is the Founder and Director of the Nanotechnology Research Center, SQU.
He completed all his tertiary education at the University of Nottingham
(UK) from 2003-to 2007. His major interest lies in cutting-edge research in
water treatment, membrane technology, and environmental engineering
including applications of nanotechnology in the water and petroleum
industries. He has done more than 30 major research projects in
different areas of water treatment and desalination, nanotechnology
for environmental and renewable energy applications, and membrane
technology. He has done more than 70 international journal papers, 27
international conferences, 25 technical reports, and three book chapters.
He is a member of a number of international editorial boards including
being a Topic Editor in “Membranes: MDPI Journal. He organized and co-
organized several international conferences in nanotechnology and water
treatment.

alabri@squ.edu.om

Materials Science and Nanotechnology | Volume: 06

Page 12



Mohamed TAHIRI, Mater Sci Nanotechnol 2022, Volume 06

25% International Conference on

ADVANCED NANOSCIENCE AND NANOTECHNOLOGY

May 06-07, 2022 | Webinar

Received date: 17-11-2021 | Accepted date: 18-11-2021 | Published date: 24-05-2022

Mohamed TAHIRI

University of Hassan Il Casablanca, Morocco

Inkjet printing of silver conductive ink on textiles for wearable electronic
applications

In this study, silver nanoparticles were synthesized with a and Perinatal Psychology. Basel: Springer International Publishing.
starch-based reduction biosystem at room temperature. S.619-626
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and high conductivity. Conductive inks were prepared 3. M. Tahiri, M. Laaouan, et al.(2017), Impact of stabilized leachate
from the synthesized silver nanoparticles by dispersion residues from the uncontrolled landfill of Mohammedia city on
of the nanoparticles in a non-conductive commercial the “Oued El Maleh” river and on the soil. J. Mater. Environ. Sci.,
. . - Volume 9, Issue 12, Page 4487-4495
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. e i . . . analysis and economical evaluation, Marrakech 2009).
using esterified wool fibers: isotherms, kinetic and thermodynamic
studies In Evertz, Janus, Linder (Hrsg.) 2020): Handbook of Pranatal mohtahiri@yahoo.fr

Materials Science and Nanotechnology | Volume: 06

Page 13



Bhupendra G. Prajapati, Mater Sci Nanotechnol 2022, Volume 06

25% International Conference on

ADVANCED NANOSCIENCE AND NANOTECHNOLOGY

May 06-07, 2022 | Webinar

Received date: 15-03-2022 | Accepted date: 17-03-2022 | Published date: 24-05-2022

Bhupendra G. Prajapati

Ganpat University, India

Improving oral bioavailability via self nanoemulsifying approach

Exemestane HCl (EXM) is a novel irreversible steroidal
aromatase inhibitor for the adjuvant treatment of
hormonally responsive breast cancer in post-menopausal
women. Poor aqueous solubility of EXM is the biggest
hurdle for the development of solid oral dosage forms.
That’s why the aim of the current study is to formulate
the self-nano emulsifying drug delivery (SNEDDs) system
to improve the bioavailability of EXM. SNEDDs were
formulated using the water titration method. Based on
Solubility studies, components of SNEDDs viz., Caprol
Microexpress and Labrafac as oil phase, Tween 80 as
a surfactant, and Triacetin as a co-surfactant were
selected. Phase studies were performed using different
ratio surfactant:co-surfactant (1:1, 1:2, 1:3, 2:1, 3:1).
Results suggested that Tween 80: triacetin (1:2) and (1:3)
ratio with Caprol Microexpress and Labrafac alone were
given the highest area of nanoemulsion. Based on that
10 different formulations were formulated and further
optimization was done based on Visual assessment, optical
clarity, particle size, drug content, and viscosity. Results
revealed F3, F7, and F8 batches were showing the lowest
size 7.313 + 1.44 nm, 6.379 = 0.45 nm, and 14.67 + 0.37
nm respectively with less than 1 min for self-emulsification
time. Among SNEDDS formulations F7 had 1.7-, 1.1- and
1.33-time higher AUCin comparison to EXM suspension, F3,
and F8 batch. It was concluded that EXM SNEDDS improves
pharmacokinetic parameters which subsequently improve
oral bioavailability. SNEDDS is a novel and commercially
feasible approach to improving oral bioavailability of BCS
class-IV drug EXM and has the potential to improve oral
bioavailability and improve stability.
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Analysis of Mechanical Properties of Epoxy and Silk Composite Materials

This study looks into new natural fiber reinforced composite
material. The fibers are made from natural recycled
materials which have some advantages over synthetic
reinforcement; including lower cost, equivalent strength,
lower density, and degradability. Compression Molding
techniques with a pressure of 140 pa and a temperature of
600C were used to create the composite material samples
with various fiber weight ratios. The current investigations
involve the fabrication of fiber-reinforced epoxy composite
materials and the evaluation of their mechanical
properties. Mechanical tests such as tensile testing, impact
loading, flexural strength, and hardness were performed
on all samples. The maximum tensile strength achieved
is 45 MPa, elastic modulus of 1580 MPa, and hardness
value is 21.5 Hv. The new composite materials with natural
reinforcement are stronger compared to the material
without fiber. The reason is due to the combination of fiber
and epoxy material.

Keywords: Tensile strength, silk materials, fiber-reinforced
epoxy, thermal, hardness, and composite materials.
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Scattering of em waves in a magnetized plasma

This study looks into new natural fiber reinforced composite
material. The fibers are made from natural recycled
materials which have some advantages over synthetic
reinforcement; including lower cost, equivalent strength,
lower density, and degradability. Compression Molding
techniques with a pressure of 140 pa and a temperature of
600C were used to create the composite material samples
with various fiber weight ratios. The current investigations
involve the fabrication of fiber-reinforced epoxy composite
materials and the evaluation of their mechanical
properties. Mechanical tests such as tensile testing, impact
loading, flexural strength, and hardness were performed
on all samples. The maximum tensile strength achieved
is 45 MPa, elastic modulus of 1580 MPa, and hardness
value is 21.5 Hv. The new composite materials with natural
reinforcement are stronger compared to the material
without fiber. The reason is due to the combination of fiber
and epoxy material.

Keywords: Tensile strength, silk materials, fiber-reinforced
epoxy, thermal, hardness, and composite materials.
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