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ABSTRACT
As the freshwater resources of world deplete, mankind is forced to look as sea, brackish and contaminated water as a mean of generating potable water. In this study, two novel approaches to enhanced desalination are presented, keeping in mind that a major problem in desalination process is the deposition of salts that foul membranes. We present the synergistic effect of carbon nanotube immobilized membrane (CNIM) and air sparging for improved performance in reducing membrane fouling and higher water vapor flux in membrane distillation (MD). The air sparged-MD (or AS-MD) was developed and tested with water containing saturated CaSO4 and simulated flue gas desulfurized (FGD) water from power plants. Air sparging not only enhanced membrane performance, the morphology of foulants deposited on the membrane were found to be significantly different. The amount of salt deposited during AS-MD were 65% lower than that was observed during conventional MD and the energy efficiency and specific energy consumption improved significantly with the application of carbon nanotubes. The performance enhancement was attributed to the active transport of water vapor molecules and higher hydrophobicity of the carbon nanotubes. AS-MD appears to be particularly suitable for desalting highly concentrated brine where both the lower flux and fouling can be important considerations.

Reference 

Bhoumick, M. C., Roy, S., & Mitra, S. (2021). Synergistic effect of air sparging in direct contact membrane distillation to control membrane fouling and enhancing flux. Separation and Purification Technology, 272, 118681.
Committee members: 

Dr. Michael Eberhart – me36@njit.edu
 Dr. Amir Varkouhi - amir.k.varkouhi@njit.edu
