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ABSTRACT

Separation typically accounts for 40-60% energy consumption and 60-80% of capital
cost in many chemical processes. Hence, reducing the separation energy is probably
the most efficient and meaningful approach to reaching carbon neutrality. The
membrane process is one of the most energy-efficient separation technologies that
can save up to 90% of separation energy compared to conventional distillation
methods, as demonstrated in seawater desalination. However, most membrane
applications suffer from low performance and need innovative ideas from material
design to fabrication methods.

In this talk, | will start to elucidate the importance of membrane performance from the
conceptual design approach. Then, | will share our work in preparing high-performance
membranes from ordered porous materials and ideas on creating ordered porous
structures in amorphous materials such as polymers. Lastly, | will share a couple of
industrially important applications of membranes in separating olefin/paraffin, seawater
desalination, wastewater treatment, and lithium extraction from seawater.
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