Theories and Applications of Chem. Eng., 2021, Vol. 27, No. 1 715

Computational Materials Discovery for Reverse Osmosis Desalination and Water Harvesting

Li—Chiang Lin'
The Ohio State University William G. Lowrie Department of Chemical and Biomolecular
Engineering

(Lin.2645@osu.edu’)

Water scarcity has become one of the most difficult challenges of our time. Producing
clean water from unconventional sources is therefore of utmost importance. Specifically,
desalinating saline water via reverse osmosis (RO) membrane processes (.e., RO
desalination) and harvesting atmospheric water via adsorption (.e., water harvesting)
represent promising approaches. To enable more cost—effective and energy—efficient
processes for clean water production, discovering novel RO membranes and optimal water
adsorbents is critical. Computational studies can play an important role in such
development to identify promising candidates with atomic-level understandings. This
presentation will discuss our recent efforts, by employing molecular simulations including
both molecular dynamics and Monte Carlo calculations, to unravel the design of
nanoporous materials for these two applications. Our recent development of more efficient
simulation approaches to determine water adsorption properties in porous materials will
also be introduced.

ofetF S O/EH S& Aerd Hli1s 20218





