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New semester stars, it’s my pleasure to introduce the third issue of
EMMR journal for 2025. This issue contains six papers, which
cover the metal and metal alloy manufacture and their surface
coating for anti-corrosion as well as preparation of eco-friendly
cementitious materials and wound healing biopolymeric nanofiber
materials.

Metal and metal alloys have been widely applied in the aerospace,
automobile, and electronics for their high specific strength, great
machinability, and strong thermal conductivity. However, most of
them are prone to oxidation and corrosion, which severely limit
their applications. Ma et al.' generated a new type of high-
efficiency corrosion inhibition of cerium tartrate by combining
rare earth cerium and organic acid groups into electrolyte, to pre-
pare a ceramic oxide coating on the surface of aluminum alloy by
microarc oxidation technique, which provided 2A12 aluminum
alloy with a good corrosion resistance property by varying the
concentrations of cerium tartrate.

To decrease the friction loss of piston-ring-liner assembly and
increase the engine’s efficiency, Tyagi et al.? applied a hybrid
coating of ceramic and agriculture waste to develop sustainable
high-velocity oxy-flame-sprayed composite coatings on the steel
substrate. They evaluated the effect of pre- and post-annealing
heat treatment on coatings by sliding wear rate, corrosion, and
residual stress. The results revealed significant enhancements in
mechanical properties from the work hardening and microstruc-
tural change.

Recently, TiAl intermetallic has been widely applied in automo-
bile and aerospace thermal protection systems, such as aerospace
skin materials because of their excellent anti-corrosion and anti-
oxidation and creep resistance at high temperatures. Even though
accumulative roll bonding (ARB) method is recognized as a prom-
ising severe plastic deformation method for metal alloy produc-
tion, it is rarely used in the Al-Ti intermetallic fabrication. Basha
et al.? produced layered Al-Ti systems with fine-grained micro-
structures by ARB technique. By studying the bonding and alloy-
ing kinetics within the Al-Ti alloy system, they comprehensively
explored interactions between Al and Ti atoms, which provided a
guidance for achieving Al-Ti intermetallic with high yield rates
and minimized defects.

Besides, Velayudhan et al? developed a binder-free selenium
nanoparticle-decorated cathode by integrating a bioanode to
enhance microbial fuel cells” (MFC) performance by optimizing
the MFC configuration and surface modification of the electrode
materials. Finally, they achieved a record-high power density of
7000 mW/m?, which was significantly higher than that of C-Se-G
(4761 mW/m?) and the bare graphite electrode. Their findings are
beneficial for developing cost-effective, high-performance MFCs
for sustainable wastewater treatment and renewable energy
generation.

Syed et al.® fabricated a novel biopolymer composite of gelatin/
polylactic acid/nanocrystalline cellulose loading with fenugreek
extract, which exhibited a good antibacterial activity and sustained
drug release capability. They could be potentially employed in the
wound healing patches.

Yan et al.® developed an eco-friendly alkali-activated binary sys-
tem consisting of hemihydrate phosphogypsum and ground granu-
lated blast furnace slag with the enhanced mechanical strength, the
compensatory fluidity and consistency, and the optimized durabil-
ity. These materials provided a new method for sustainable devel-
opment of cementitious materials and environmental conservation.

Based on the aforementioned, I hope you will enjoy the contents
of this issue and find the scientific and technical information in
your research.
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