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RESEARCH 

 

 Títle: 

 

Sustainable Environmental Technologies for Energy Harvesting from Waste Streams 

 

 Description: 

 

Salinity gradient is a clean and steady renewable energy source that may offer an 

integrated solution to the water-energy nexus challenge as it supports the phaseout of 

conventional water-intensive power sources. Salinity gradient energy (SGE) is converted 

into useful work through reversible mixing of two solutions at different concentration in 

engineered processes as reverse electrodialysis (RED). RED is an emerging electro-

membrane technology that uses ion-exchange membranes to directly draw electric 

power from the chemical potential difference between two solutions. RED enables 

generate energy out of abundant yet largely untapped sources, as industrial effluents, 

thus providing energy and emission savings from an otherwise waste stream. 

My research focuses on the techno-economic and environmental assessment of RED 

technology to harness SGE from waste streams of energy-intensive processes as 

desalination or wastewater treatment plants. This work aims to develop a multi-objective 

decision-making modelling tool of the RED system for SGE conversión to devise the 

upmost process design alternatives and implementation scenarios. 
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