
École polytechnique fédérale de Lausanne (EPFL) Valais/Wallis 
Institute of Chemical Sciences and Engineering (ISIC) 
Basic Science Faculty (SB) 
Energypolis, Rue de l’Industrie 17, CH-1950 Sion, Switzerland 

SEMINAR SERIES 

HIGHLIGHTS IN ENERGY RESEARCH 
07. 12. 2017, 10:30 - 11:30, ENERGYPOLIS Sion, 4th floor, Zeuzier room 

 

Towards the next-generation membranes for 
energy-efficient molecular separation 

Prof. Kumar Varoon Agrawal 

Laboratory of advanced separations, EPFL Valais, Sion 
 
Improving the energy-efficiency of the molecular separation is key to reduce the carbon 
footprint of the chemical and the petrochemical industries. Membranes operating with high 
separation selectivities can cut down the cost of the thermally driven separation processes such 
as distillation by up to 10-fold.1,2 Moreover, chemically and thermally stable, high-throughput 
membranes are expected to open new avenues for the process intensification and a wide-scale 
decentralized operation. Inspired by this, we have been driven to develop synthetic and 
engineering routes to design chemically and thermally stable membranes that outperform the 
state-of-the-art-membranes in separation selectivity as well as productivity (membrane 
permeance). With this perspective, I will present our recent endeavors to develop the 
nanoporous two-dimensional membranes which are the ultimate membranes for the gas 
separation. I will discuss our recent advances in the top-down and the bottom-up synthetic 
approaches, solvothermal crystallization, the novel designs of high-throughput porous support, 
and the key challenges that still need to be overcome to develop the next-generation 
membranes.3,4,5,6 
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