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nm was synthesized by room-temperature surfactant-assisted single-step preparation method. The as-synthesized 
catalyst was thoroughly characterized by powder XRD, SEM, HR-TEM, H2-TPR, XPS, TGA/DTA, FTIR, BET, 
EXAFS and UV-visible spectroscopy. This prepared nanostructured catalyst was found to be highly effective in 
liquid phase production of methyl methacrylate through direct oxidative esterification of methacrolein with high 
turnover number of ∼1136. The effect of various reaction controlling parameters like reaction temperature, pressure 
and time of reaction were investigated and was studied. High methacrolein conversion of 89% and with high methyl 
methacrylate selectivity of 98% was attained without the use of any external additives. The synergistic effect between 
the surface Au NPs and La2O3 nanorods plays an important role towards the activity of the catalyst.
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Abstract

We report on development of large-sized ultrathin GaN single crystalline membranes and of 3D nanoarchitectures 
based on GaN hollow microtetrapods with nanoscopic thin walls. It is shown that memristive networks consisting of 
GaN ultrathin membranes exhibit learning mechanisms such as habituation and dishabituation followed by storage 
of the response to a certain electrical stimulus, while the 3D nanoarchitecture based on GaN hollow microtetrapods 
(called aero-GaN) represents the first artificial material exhibiting dual hydrophobic-hydrophilic behaviour 
(see https://physicsworld.com/a/hydrophobic-or-hydrophilic-aero-gallium-nitride-is-both/). The GaN hollow 
microtetrapods are shown to self-organize when interacting with water, forming self-healing waterproof rafts and 
self-propelled liquid marbles promising for microfluidic applications. Heat treatment allows one to reach effective 
oxidation of GaN and thus to fabricate nanocrystalline ultrathin β-Ga2O3 membranes and 3D nanoarchitectures 
based on Ga2O3 hollow microtetrapods (called aero-Ga2O3). The aero-GaN exhibits shielding capabilities against 
electromagnetic radiation in both GHz and THz regions, while aero-Ga2O3 shows high transparency at GHz 
and THz frequencies. The support from the European Commission under Grant #810652 “NanoMedTwin” is 
acknowledged.
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Abstract

TiAl intermetallics are widely used in engines as high temperature lightweight structural materials. Dispersion-
strengthening, an effective mean to further improve the high temperature performance of metals, is failed to 
implement into TiAl intermetallics. Here, we fabricate a TiAl naocomposites with fully-lamellar microstructures 
and homogeneously dispersed Ti2AlC nanoprecipitates via spark plasma sintering. The composites consisted of 
semi-coherent interfaces among γ-TiAl / Ti2AlC precipitates / α2-Ti3Al, in addition to continuous polysynthetically 
nanotwins (PST). Strong pinning effect of Ti2AlC as well as strain-induced nanoscale TiCr2 precipitation enhance 
the operation temperature of TiAl nanocomposites more than 50℃. Strain induced complex interfacial interactions 
promoted dynamic recrystallization, which further improve the ductility. In-situ Ti2AlC precipitates serve as oxygen 
diffusion barrier during isothermal oxidization, and significantly drop down the mass gain of the TiAl nanocomposites. 
In-situ Ti2AlC reinforced TiAl-based nanocomposites has excellent combination of high temperature strength and 
oxidation resistance, is a promising light weight structural materials for potential application in automotive and 
aerospace industries.


