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Abstract: Our group focuses on fundamental understanding of the relationships between formation, structure, material properties, 

and material performance in advanced membranes for applications in environmentally relevant processes and medical devices for 

sensing. Recently part of our group has focused on developing new membranes for pervaporation processes. 

Surface and groundwaters have increasing concentrations of salts from agriculture and water softening activities—increasing the 

need for inland brackish water desalination and concentrate management. During inland brackish groundwater desalination, disposal 

of the concentrate can often constrain the design and overall feasibility. Reverse osmosis (RO) is typically used to achieve 70 to 85% 

recovery of the feed water and limited by sparingly soluble salts (e.g., calcium sulfate) or minerals (e.g., silica) and the overall 

concentration of the feed), leaving up to 30% of the water as concentrated waste for disposal. However, for high salinity waters, such 

as seawater brines (TDS ~ 32g/L) or produced waters from hydraulic fracturing (TDS 30-200 g/L) the maximum recovery via RO is 

limited when the osmotic pressure of water exceeds the maximum achievable pressure within the system. 

Pervaporation is a membrane process that separates liquids by a combination of liquid permeation through and vapor evaporation 

from a dense semi-permeable membrane. It uses hydrophilic dense nonporous (polymer membranes) or microporous (inorganic 

membranes), in which the driving forces are vapor pressure of the main permeating species and, indirectly, temperature. In 

pervaporation, unlike RO, there is no limit on the salinity of the feed water that can be treated. Pervaporation is more energy intensive 

than RO, and ultimately it is best suited for applications that exceed the limitations of RO (such as concentrate management or 

treatment of waters with TDS > 60-80 g/L). 

In conjunction with our collaborators at Rice University and University of Texas El Paso, we have developed a simple solution casting 

method for novel freestanding polymeric pervaporation membranes. We directly compared our membranes to commercially available 

membrane distillation membranes operated in vacuum membrane distillation mode, and to commercial pervaporation membranes. 

We tested membranes with feedwaters 32g/L NaCl in a cross-flow pervaporation cell at feed temperatures of 21 degrees C, yielding 

a permeance of 135.5 ± 29 kg m-2 hr-1 bar-1 and rejections consistently higher than 99.5%. These results show that our novel polymeric 

membranes have better desalination performance than the commercial pervaporation membranes and equivalent desalination 

performance to commercial membrane distillation membranes. 

 

 

 

Dr. Mary Laura Lind joined the School for Engineering of Matter, Transport and Energy (SEMTE) at Arizona State 

University in 2010 and was promoted to Associate Professor in 2016. She has served as the Graduate Program Chair for 

the Chemical Engineering Program since 2015. Dr. Lind served on the Board of Directors of the North American 

Membrane Society (NAMS) from 2012 – 2017. She co-chaired the 2018 Membranes: Materials and Processes Gordon 

Research Conference, co-chaired the 2020 NAMS 29th annual meeting (moved online), and will co-chair the 2022 NAMS 

31st annual meeting. Her research is focused on developing and characterizing advanced membrane materials for 

applications in water purification, energy generation, and medical devices. Dr. Lind co-founded Sequitur Health Corp in 

2017. In 2012 Dr. Lind won a NASA Early Career Faculty award and in 2013 she won a NSF CAREER award. Dr. Lind 

has co-authored over thirty five peer-reviewed publications. Prior to joining ASU, Dr. Lind was a California Nanosystems 

Institute Pioneer Postdoctoral Fellow at the University of California Los Angeles in the Civil and Environmental 

Engineering Department. Dr. Lind received her M.S. and Ph.D. in Materials Science from the California Institute of 

Technology and a B.S. in Chemical Engineering from Yale University. 
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