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Marcella Lusardi joins Princeton, bringing materials and
environmental expertise
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Materials expert Marcella  Lusardi has joined Princeton as an assistant professor of
chemical and biological engineering and the Princeton Materials Institute. She brings
expertise in designing molecular-scale catalytic materials and plans to apply it to the large-
scale problems of environmental sustainability and global warming.

“The research in my group focuses on developing solutions for open challenges in
sustainability — things like the carbon dioxide emissions that cause global warming and the
microplastic and nanoplastic contamination of our water systems,” Lusardi said.
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By designing materials with specific properties, Lusardi and her colleagues hope not only to
remove existing contaminants from the environment, but also to transform them into valuable
intermediates for fuels and chemicals. 

One potential application focuses on the tiny plastic particles that have become ubiquitous in
rivers and oceans and that are harmful to human health and marine life. A major source of
these plastics is wastewater from manufacturing personal care products.

“If you could capture and selectively deconstruct these plastic particles into smaller building
blocks, you could prevent them from reaching our water systems altogether while also
making renewable plastics,” Lusardi said.

Doing that will require creating new materials, especially catalysts, which enable the
reactions that convert the waste into new products. Lusardi and her colleagues are
researching catalytic materials and methods, including using sunlight as a scalable and
carbon-free energy source to drive chemical reactions.

Another major goal is capturing carbon dioxide from the atmosphere.  

“How can you design efficient adsorbents that will bind CO2 even in dynamic environmental
conditions,  like fluctuating temperature and humidity? That’s a huge open problem we’re
trying to solve.”

She is also excited about teaching.

“Teaching and mentoring are the reasons I want to do research in an academic setting.
Working with students across the spectrum, whether they’re new to engineering or in the
Ph.D. program, is a joy.”

Lusardi joins Princeton from global chemical company BASF, where she worked as a
research scientist after obtaining a Ph.D. in materials science and engineering at the
Massachusetts Institute of Technology and doing post-doctoral work at the California Institute
of Technology. But her interest in environmental science goes back to her school days in
New Jersey, where she grew up.

“As a kid, I was always concerned about environmental problems. Going into this field as an
engineer allows me to put that passion for the environment into work that could potentially
have an impact,” she said.
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