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I am originally from Egypt, and have been living in
Japan for five years. In October 2016, I joined the Water
and Environmental Engineering laboratory (WEEL),
Department of Earth System Science and Technology
in Kyushu University to start my master’'s and PhD
studies within the Advanced Graduate Program in
Global Strategy for Green Asia.

My research interest lies in integrating nanomaterials
in water treatment for removing the various aqueous
contaminants. One of these nanomaterials is zero-
valent iron nanoparticles (nFe’), which has been widely
investigated in the literature within the last two
decades. nFe’ is abundant, non-toxic, productive, and
low-cost material. The zero-valent form of iron has
high reactivity within aqueous solutions, represented
by the high redox potential (-0.44 V), which makes it
very effective reductant for different contaminants (e.g.,
heavy metals and nitrate) [1]. Moreover, the nano size
provides higher specific surface area which is favorable
for the sorption processes. Additionally, the unique
core-shell structure of nFe” enables these particles to
react with most of the soluble contaminants in water
via several removal mechanisms, including adsorption,
precipitation, co-precipitation, and reduction.

There are several water treatment applications that
nFe’ can be utilized in, such as industrial and municipal
wastewater treatment, groundwater remediation via
using nFe’ as in-situ permeable reactive barrier (PRB)
filling material, and treatment of contaminated water
bodies (i.e., rivers, lakes, ..etc.) using pump and treat
systems (P&T). Nevertheless, when it comes to the real
water treatment applications, nFe’ suffers from several
drawbacks, including the magnetic-driven aggregation
of the particles, the limited mobility of the particles in
porous media, the poor aqueous suspension stability,
and the rapid aqueous corrosion of the iron core. Hence,
it is critical to find a suitable modification technique for
nFe’ to overcome such defects.

Therefore, my main PhD research focused on
developing an environmentally friendly coating
technique to enhance the aqueous and reactive
characteristics of iron nanoparticles towards better



KB 58T /R ToROsEREm L% Big L, B8
B AT OB OBASE I Ml F L7z, BARNY
ik, ZILEWE P oBENE, Kb ToRiEREE. Bt
BN E oM LD 72012, nFe’ DL LT=2
DO EEIKIEILY Mg/Al/Ca(OH)y) 2L EF L7 (2 2
NODOWFEEFME T, ANy KBTIV I =
LKEEIE % nFe’ OB E L CH WA Z NS % B
e LTHWZSE L) bENERESIET 5 2 L8
A0 FE L 7o, KB 7 Ao A v WEL L7
#kF / ki1 (MgCnFe’) 1. nFe” Hifk |2 T 95% D iF
eI B ZUEW B T OREEA 5 R HN,
KLFREDS 47% W (R KIZ & 2 BOs#hEm 1) |
Pt EEogEIRONFE Lz, & 512, MgCnFe’ 1%
Cr(V) OB 2 BRI b7 o THERFT 5 2 &
LahY F Lz, HETRE ML LT, MgCnFe’ iZ—
HW 5 L7z Cr(VI) Z i+ 5 2 & 7 <. 50 HHLL kIZ
H725T100% DERFEIERER HEFFL £ L1720

o, FIEkA 2 EFEFGE 70 Y 27 MIZBWT D)
PO R EEEZR-LE L, 6D Ta Y27 BT
. BURERRRE B ST G S KDL, A
BEEIZ L 28EICB LT TEORH. -/ WE
xRt & L 7B RICB I B 2§ v AR ORHEST O
BFICHUD MlAE Lize 29 L7zkkx 2 3Lmpfse4 L
T AL, WHEAY. BB L% O BREIC S
FAHEES LWtz 32 2 EDHRE L7,

2021 4F 10 A FALSEIGEEBEDTZE & » & — S SO
LEFE 7V — 7L E L L CEELE L. &
FEHOBIZEE LT BURMEBER O &b E B & L 72/
REBEHDP LR 5T 7 BERORMEEIRFLE Lz,
DOFFZETIE. BEEE % i\ CREMER I 2 KT (MNPs) %
AEGHRLET. 29 LAEAKZ, EWiHE MNPs
2L DEVIREREE ALY DL Z & T, WS EO
F D ECBRERE L EBR R WTEREND ) 7,

ISR T IR CIIE T 2 2L 2 L THELAIZLT
W, SEIENIIE L v & — DR R WEFEEREE & FA
72DV —TDENEFRN= 3 v THOE WK
RELEAMTZEDPHRD EEFELTE T,

SRR

performance in water treatment applications. In this
work, three different metal hydroxides (Mg/Al/Ca(OH)y)
were considered for the coating of nanoscale zero-
valent iron (nFe’) to develop coated particles with
enhanced features, including mobility in porous media,
aqueous suspension stability, anti-aggregation tendency,
crystallinity, and morphological characteristics [2].
The findings showed great superiority of magnesium
hydroxide coating for nFe’, compared to aluminum and
calcium hydroxides. Generally, magnesium coated iron
nanoparticles (MgCnFe"), compared with bare nFe’,
showed 95% suspension enhancement, 5 times increased
mobility in porous media, 47% finer size, 48% higher
crystallinity, and improved anti-aggregation effect owing
to the non-magnetic coating. Furthermore, MgCnFe’
showed great performance in preserving the long-term
reactivity for Cr(VI) removal with a progressive release
of iron-core reactivity to reach 100% removal efficiency
over 50 days reaction time without any desorption
occurrence.

Also, I played a vital role in other collaborative
research projects in my previous research group, such
as removing radionuclides and pharmaceuticals from
contaminated waters, integrating nanotechnology
in electricity bio-generation via Microbial Fuel Cells
(MFCs), and promoting methane generation by
nanomaterials catalysts within wastewater sludge
reactors. Such collaboration gave me great experience
in the multidisciplinary aspects of chemical engineering,
materials science, and environmental engineering fields.

From October 2021, I joined the Interfacial Reaction
Field Chemistry Research Group in the Advanced
Science Research Center (ASRC) as a postdoctoral
researcher. My proposed research to be conducted at
JAEA is developing a magnetic-algal nanocomposite
for the remediation of radioactive contaminated water.
The main aim of this research is employing microalgae
in the biosynthesis of magnetic nanoparticles (MNPs)
to combine different removal mechanisms, including
the metabolism independent bioaccumulation of
radionuclides on microalgae as well as the high sorption
abilities of MNPs.

I am really looking forward to working at JAEA. I
believe that with the advanced research facilities at the
ASRC, and our high motivations in the research group,
we can achieve high-quality research outcome.
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