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Abstract: Management of hypersaline brine streams (>75 g/L) is challenging. Produced water (PW) 

resulted from hydraulic fracturing of unconventional oil and gas reservoirs is an example. High salinity 

makes the pressure-driven membranes infeasible for treating PW because of the high-pressure 

requirements needed to overcome the osmotic pressure. Hence, evaporation-based desalination has 

become an obvious choice for the treatment of PW. Thermal desalination processes have been considered, 

while these processes are known to be energy-intensive and more efficient at larger scales. An emerging 

thermal desalination process that can be used for PW treatment is membrane distillation (MD), which 

outperforms its peers when applied to smaller scales.  

MD is a thermally-driven membrane separation process, in which the transmembrane vapor pressure 

difference across a microporous hydrophobic membrane is the driving force for the mass transfer. Volatile 

components in the feed side vaporize at the interface and diffuse through the membrane while the liquid is 

repelled due to the hydrophobic nature of the membrane surface. MD can take advantage of low-grade 

waste heat and can be integrated with renewable power. Despite all the unique features of MD for treating 

high-salinity brine streams, poor energy efficiency and scaling are considered as two of the major 

drawbacks that hinder MD widespread application. In this seminar, I will describe how to tackle these issues 

by intensifying the MD process. First, I will introduce an intensified form of MD for improved energy 

efficiency. I will then present our findings regarding the scaling behavior in MD, its relationship with flow 

hydrodynamics, and scaling mitigation strategies. Our preliminary results for designing novel conductive 

MD membranes will be presented. The discussion will be then wrapped up by providing a comprehensive 

energy efficiency analysis and a novel thermodynamic framework to predict scaling. 

 

Dr. Mahdi Malmali is an assistant professor of Chemical Engineering at Texas Tech University. 

He received his M.S. in Chemical Engineering from and Sharif University of Technology (2010) 

and his Ph.D. in Chemical Engineering from the University of Arkansas (2014).  After graduation, 

Dr. Malmali joined the Chemical Engineering and Materials Science department at the University 

of Minnesota as a postdoctoral research associate, under Ed Cussler and Alon McCormick 

(2015-2017). He then joined Texas Tech University in 2018 as an assistant professor. His 

research is focused on designing better separation processes to deal with the challenges and 

opportunities of the water-energy-food nexus. In particular, he is interested in: 1) membranes 

and membrane-based separation processes, 2) reaction engineering, and 3) reaction 

engineering for sustainability. 

Thursday, April 1, 2021 

 

11:00 a.m. – 12:15 p.m. 

 

Virtual Seminar: 
 Zoom: 

https://uark.zoom.us/j/89857577889?pwd=Zj

VZZHBCMlZQRmc2ZC9yNjh6Y3hsUT09 

 

Seminar 

Series 

mailto:bwhill@uark.edu
https://uark.zoom.us/j/89857577889?pwd=ZjVZZHBCMlZQRmc2ZC9yNjh6Y3hsUT09
https://uark.zoom.us/j/89857577889?pwd=ZjVZZHBCMlZQRmc2ZC9yNjh6Y3hsUT09

