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The use of H, has shown promises in decarbonizing the iron and
steel sector. However, regional considerations related to the
effects of H, storage and transportation, and water resource

impacts are required for its large-scale deployment.
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In the dehydrogenation of cyclohexane, Pt/B-ZrO; catalysts with
an abundance of electron-deficient Pt atoms show excellent

activity and stability, providing valuable insights for the rational

design of efficient metal-based catalysts for hydrogen production.
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This illustration shows a self-powered TENG filtration system
based on multi-scale nanofibers for capturing PM particles and
improving air quality through physical interception and
electrostatic adsorption interactions. Powered by breathing, the

TENG also serves as a tool for respiratory monitoring.
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Interpretable machine learning models were developed to predict R aceca | i |

CO; adsorption capacity and selectivity of biochar under varying

conditions. Narrow micropores (<1 nm) and nitrogen functional

groups play a key role in CO; selective adsorption.
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This research presents an innovative hydrated salt composite
phase change material encapsulated with modifying expanded
graphite (MEG) and acrylic emulsion (AE). The adhesion
interactions are significantly improved owing to synergic effect
between MEG and AE. It plays an important role in controlling
temperature distribution and suppressing thermal runaway for
battery module.
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The architecture of Petal-shaped CoS/CuS nanosphere materials for high-performance

magnesium-ion battery cathode materials
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In this work, CoS/CuS petal-like nanocomposites with
heterojunction structure were synthesized, and their use as the
cathode materials of magnesium-ion batteries can rapidly
enhance the kinetics of magnesium storage reaction and
significantly improve the electrochemical performance of
batteries.
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A sustainable CMPN-COLM membrane adsorbent is developed
via BH coupling and amino/imide group functionalization,
allowing a rapid, efficient but low-cost uranium extraction from

seawater.
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An ultrasonically activated catalytic ozonation system featuring
an atomically engineered Cu(I)/Cu(Il) heterointerface catalyst
was developed. This system enables efficient degradation of
organic pollutants in extremely alkaline industrial Bayer liquor,
thereby paving the way for sustainable aluminum metallurgy

processes.
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Cu doping modulates the electronic structure and surface defects
of PbBiO,Br, which is applied to photocatalytic nitrogen fixation
for the first time, achieving significantly enhanced N, fixation

and pollutant degradation performance.
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This study develops a binary heterojunction catalyst, x%
BWO@STHP, enhancing adsorption and photocatalytic
degradation of antibiotics. It achieves rapid adsorption

equilibrium and complete degradation within 15 mins, showing

BWO@STHP

excellent reusability and stability for environmental applications.
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1,5,7-triazabicyclo[4.4.0]dec-5-ene (TBD) was used as a dual ,

hydrogen-bonding catalyst in the carbonylation of amines under / CU W ihdd
metal-free and mild conditions, exhibiting a 10 times %g .
enhancement in reaction rate compared to single-site catalysts. /3:5 ran U '
Mechanism research revealed that TBD synergistically activated 5 ) /
amines and carbonyl sources, stabilized the intermediate, and \ “o)":’ /
then facilitated rapid proton transfer through hydrogen atom Qﬂ;
exchange.
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A bio-inspired strategy was developed to enhance nanofluidic ion
transport by incorporating glycine, a small amino acid, into
vermiculite-based membranes. This approach leverages glycine's
molecular size and charge modulation properties to boost ionic e }E*

conductivity while preserving the ordered nanochannel structure.

The resulting vermiculite-glycine membrane exhibited
significantly improved ion conductivity and power density for
osmotic energy harvesting, representing a promising

advancement in nanofluidic technology.
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A novel NizZnCy7/Ni heterostructure electrocatalyst is
constructed. The incorporation of zinc (Zn) into nickel (Ni)
catalysts optimizes the adsorption of CO, intermediates, which
mitigates over-activation. The electron transfer within the
Ni3ZnCy 7/Ni@CNFs system facilitates rapid electron transfer to
CO;. Furthermore, the catalyst exhibits remarkable stability,

maintaining its crystal structure and morphology after 50 hours
of electrolysis.
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A clean, one-pot method transforms petroleum FCC slurry into a o e R u‘%
hollow core—shell Si@C anode (Si@ Void@Cx), which exhibits .
exceptional structural stability (7% expansion after 1000 cycles),
providing a scalable route for upcycling industrial by-products

into high-performance batteries.



