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Abstract

Inspirad by mangrove trees, we present a theoretical design and analysis of a portable desalinating water bottle
powered by transpiration. The bottle includes an annular fin for absorbing solar heat, which is used to boost the
evaporation rate of water from the interior synthetic leaf. This synthetic leaf comprisas a nanaporous film deposited
atop a supporting micromesh. Water evaporating from the leaf generates a highly negative Laplace pressure, which
pulls the overlying source water across an upstream reverse osmosis membrane. Evaporated water is re-condensed in
the bottom of the bottle far collection. The benefit of our hybrid approach to desalination is that reverse osmosis is
spontanecusly enabled by transpiration, while the thermal evaporation process is enhanced by heat lecalization and
made more durable by pre-filtering the salt. We estimate that a 9.4 cm diameter bottle, with a 10 cm wide annular fin,

could harvest about a liter of fresh water per day from ocean water.
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