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Leaf-mimicking device harnesses light to
purify water
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For years, scientists have been pursuing ways to imitate a leaf's
photosynthetic power to make hydrogen fuel from water and sunlight. In
a new twist, a team has come up with another kind of device that mimics
two of a leaf's processes—photosynthesis and transpiration—to harness
solar energy to purify water. Their development, reported in the journal
ACS Applied Materials & Interfaces, could help address issues of water
scarcity.

More than 1 billion people around the world live in areas where clean
water is hard to come by, and that number will likely rise as the
population grows. One possible solution to the shortage is to clean up
wastewater or other water sources that would otherwise not be drinkable
or usable for agriculture. But methods to scrub contaminants from water
mostly rely on conventional energy sources. To address the water
problem without adding to the dependence on fossil fuels, Peng Tao,
Wen Shang and colleagues developed a way to purify water by copying
the way green leaves work.

The researchers built a tri-layer membrane out of titanium dioxide
(Ti02) nanoparticles, gold nanoparticles and a supporting layer of
anodized aluminum oxide. The membrane cleans water in two ways. In a
photosynthesis-like process, the TiO2 layer captures light, and that
energy spurs the breakdown of toxic pollutants in a water sample.
Testing showed it degraded about 60 percent of a model pollutant after
two hours in simulated sunlight. The gold layer performs the
transpiration role of a leaf—it harnesses solar energy and drives water at
the sample surface to evaporate. The resulting vapor rises, leaving
contaminants behind. The scientists then condensed the vapor to make
purified water.

More information: Yang Liu et al. Bioinspired Bifunctional
Membrane for Efficient Clean Water Generation, ACS Applied Materials
& Interfaces (2015). DOI: 10.1021/acsami.5b09996
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http://dx.doi.org/10.1021/acsami.5b09996
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Abstract

Solving the problems of water pollution and water shortage is an urgent
need for the sustainable development of modern society. Different
approaches, including distillation, filtration, and photocatalytic
degradation, have been developed for the purification of contaminated
water and the generation of clean water. In this study, we explored a new
approach that uses solar light for both water purification and clean water
generation. A bifunctional membrane consisting of a top layer of TiO2
nanoparticles (NPs), a middle layer of Au NPs, and a bottom layer of
anodized aluminum oxide (AAQO) was designed and fabricated through
multiple filtration processes. Such a design enables both TiO2 NP-based
photocatalytic function and Au NP-based solar-driven plasmonic
evaporation. With the integration of these two functions into a single
membrane, both the purification of contaminated water through
photocatalytic degradation and the generation of clean water through
evaporation were demonstrated using simulated solar illumination. Such
a demonstration should also help open up a new strategy for maximizing
solar energy conversion and utilization.
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