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Jongyoon Han

Professor of Electrical Engineering
Professor of Biological Engineering
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Going Beyond Desalination Plants: Flexible
Desalination and Brine Management

In this talk, Dr. Han will discuss a few critical challenges in seawater
desalination, which are not properly addressed by the current large-
scale desalination plants. Large-scale desalination plants are not
adequate for resource-limited, sparsely populated regions of the
world with limited water supply, which can be addressed by
engineering a portable, small-scale desalination device. In Dr. Han’s
group, they have built such a prototype based on novel scientific
advances in electrical desalination processes. Another significant
challenges of desalination plants are the proper management of
waste brine, which can cause significant environmental issues. Dr.
Han will showcase a few promising engineering approaches to
reduce the impact of the environmental release of brine rejects from
desalination plants.

Betar Gallant

Associate Professor and the American Bureau
of Shipping Career Development Professor in
Mechanical Engineering
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Capture and Direct Conversion of Carbon Dioxide

In this talk, Dr. Gallant will highlight some existing challenges with
CO2 capture and the uncertain question of what to do with CO2 once
captured. These challenges reveal opportunities to develop emerging
concepts to make carbon capture less energy-intensive and the need
for more versatile capture technologies to meet demands in varied
sectors where carbon will need to be managed. In this context, Dr.
Gallant will describe their research efforts developing a concept of
integrated CO2 capture with direct electrochemical conversion, which
shows potential to simplify the carbon management chain and lower
critical energy penalties by avoiding the costly thermal regeneration
step. Direct capture-conversion has expanded in recent years to allow
for conversion of CO2 to multiple possible end products, including
minerals and chemical feedstocks. Dr. Gallant will discuss the
scientific and practical challenges of the technology and factors to
consider when assessing how it might contribute to managing carbon
at scale.
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