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most of which have been commercialized through start-up
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Sandymount Technologies, and Harmony Desalting.
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ABSTRACT: The world's renewable fresh water supply, from net precipitation over land, has become
much more variable as the Earth’s surface temperature has risen. Further, world population has nearly
quadrupled during the past century, and the water demands of growing economies have continued to
rise. As a result, water scarcity is a growing problem worldwide, impacting not only water for drinking
and sanitation, but also reducing crop production and the health of ecosystems. Desalination has
been deployed worldwide to expand the supply of freshwater and to manage wastewater. Installed
desalination capacity has risen rapidly, especially in coastal areas, and now exceeds 100 billion L/day.
Although the cost and lifetime of plants have improved steadily, energy efficiency and brine resource
recovery remain significant goals. In this talk, | will discuss my group's research on energy use in
desalination, on selective recovery of chemical and mineral resources from saline water, and on the
application of concepts from thermal systems engineering to improve the performance of both thermal
and membrane desalination systems. Examples will be drawn from reverse osmosis, humidification-
dehumidification, membrane distillation, and lithium capture. | will also discuss our work on large-scale
desalination at California’s last nuclear power plant, to provide both energy and fresh water without

carbon emissions.
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