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;& 78 : Expedite Engineering of Molecular Sieving Membranes for Gas Processing and
Water Treatment Applications

5% B : Dr. David Wang
School of Chemical and Biomolecular Engineering, The University of Sydney

HENE:

Efficient separation of industrial gases and wastewater will have a global impact
on environmental sustainability and cost-efficiency of (petro)chemical, water desalination,
wastewater treatment and food engineering processes. Membrane technology offers a
superior separation efficiency, smaller footprint and easier maintenance, as well as
saves on energy consumption as it can occur at near-equilibrium. Important separations
that require much improved energy efficiency include capture of CO2 and N2 enrichment,
and zero liquid discharge water treatment. In this presentation, | will discuss and show a
new generation of molecular sieving membranes for controlling gas transport exclusively
across the internal porous surface of a ceramic support and crystalline domains of
thermoplastic polymers for gas processing applications. Nanoconfined crystallization of
thermoplastic polymers in hierarchical nanoporous ceramic supports, where the
membranes have been shown to produce extremely high gas selectivities such as
>2200 for CO2/N2 and >4000 for H2/N2 by extending beyond the theoretical Robeson’s
Upper Boundary. In the second part of my talk, | present an overview of our work on the
use of molecular sieving silica-based membranes for desalting raw wetland saline water
and the discovery of pervaporative crystallization integrated membrane process to
demonstrate continuous salt crystallization and liquid separation.
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