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Nowadays, 25% of materials used are metals, and this ratio is not
expected to decrease, as metals are indispensable for many
applications due to their high resistance to temperature. The only
handicap of metals is their relatively higher density with respect to
composites. Lightening of metallic structures is possible in three ways:
(i) employing low density metals, (ii) developing new ones, and (iii)
increasing the yield strength of existing high-density metals. The
Laboratory of Excellence of the Lorraine University in France, called
'Design of Alloy Metals for Low-Mass Structures', is working to lighten
metal via metallurgical means. Two leading research laboratories
compose this Laboratory of Excellence within the Lorraine University:
the Laboratory of Microstructure Studies and Mechanics of Materials
(LEMB), based in Metz, and the Jean Lamour Institute (I1JL), located in
Nancy. In this Special Issue, they report on some of their major
progress in the different fields of metallurgy and mechanics of metallic
materials. There are articles in the three major fields of metallurgy:
physical, chemical, and mechanical metallurgy. All scales are covered,
from atomistic studies to real-scale metallic structures.
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Catalysis, in the industrial production of chemicals, fuels, and
materials, accounts for more than half of gross material production
worldwide. Heterogeneous catalysis enables fast and selective chemical
transformations, resulting in superior product yield and facilitating
catalyst separation and recovery. The synthesis of novel catalysts has
emerged as a hot topic for process and product development with
numerous research publications and patents. Hence, development of
efficient catalysts and their applications is important for sustainable
energy production and use, green chemicals production and use, and
economic growth. This Special Issue discusses recent developments
related to catalysis for the production of sustainable fuels and
chemicals and traverses many new frontiers of catalysis including
synthesis, characterization, catalytic performances, reaction kinetics
and modelling, as well as applications of catalysts for the production of
biofuels, synthesis gas, and other green products. This covers the
current state-of-the-art catalysis research applied to bioenergy,
organic transformation, carbon-carbon and carbon-heteroatoms,
reforming, hydrogenation, hydrodesulfurization, hydrodenitrogenation,
hydrodemetalization, Fischer-Tropsch synthesis, to name a few. This
book highlights new avenues in catalysis including catalyst preparation
methods, analytical tools for catalyst characterization, and techno-
economic assessment to enhance a chemical or biological
transformation process using catalysts for a betterment of industry,



academia and society.



