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Life on Earth is inextricably linked to the dynamics of the hydrologic cycle and the often violent geohydrology of the planet. Water
comprises up to 78% of the human body by weight and humans can only survive for a few days without potable water. Thus,
individuals and nation states alike have sought to secure clean reliable sources of water to survive and flourish and more than 225
regional wars or conflicts have been fought over access to pure water. From the first atomic description of the water molecule to the
engineering of megalithic-systems for the treatment and delivery of water to vast population centers, the new water wars are being
increasingly fought in the technological arena at great risk and expense. No longer it seems is everyone entitled to pure water.
Instead water is distributed as a tangible commodity to those who can best afford the cost of extraction, purification and transport.
Perhaps the most successful technological innovations for water purification involve permselective synthetic membrane barriers,
which efficiently separate water from chemical and microbiological contaminants and other solutes. In recent years, large
membrane facilities for ocean desalination, water reuse, and power generation have
been erected around the world, which now represent an essential cornerstone of our
ability to survive and prosper as a species. Yet, the atomic-scale basis for and control
of membrane separations remains only partially understood and continues to be the
subject of intensive research and development both in the academic and industrial
sectors, the outcome of which will shape our water future and the geopolitical
landscape. Serious impediments remain to the advancement of membrane
separations and their large-scale application across the globe. Among these challenges
are the need for discovery of more efficient membrane chemistries and processes, as
well as the elucidation of fundamental interactions between the membrane material
surfaces and waterborne microorganisms.
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