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ABSTRACT

The development of molecular and ion-selective membranes is key to a sustainable future, offering clean and energy-
saving separation solutions for separation processes in water treatment, resource recovery, and gas and air purification.
In this seminar, | will discuss the latest advancements in the design and fabrication of various types of membranes,
targeting critical gas and liquid phase separation.

We will explore the fabrication of hybrid polymer-inorganic membranes based on the integration of novel porous
materials, such as Metal-Organic Frameworks and emerging two-dimensional nanosheets, as selective building blocks,
and conventional solution-processible polymeric materials as membrane matrices and discuss examples of how the
marriage of these materials can offer unique advantages over single-material membranes in applications such as gas
separation and desalination.

Additionally, we will examine advanced fabrication techniques, encompassing a streamlined and energy-saving ceramic
processing method and ceramic 3D printing, to create high-temperature tolerant ceramic membranes suitable for high-
temperature air purification, as well as the design of fibrous membranes for room-temperature air purification.

We will end this talk with a discussion on the potential of next-generation ion-selective membranes and electro-driven
separation processes for carbon capture and resource recovery, aligning with the global initiatives towards a sustainable
tomorrow. We anticipate that future membrane technology advancements will lead to broader and more efficient
membrane applications, fueled by the discovery of novel molecular/ion-selective materials, advancements in membrane
manufacturing processes, and the development of new tools and techniques for engineering membranes tailored to
specific separation processes.
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