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Avviso di seminario

Il giorno Venerdì 19 Ottobre 2001, alle ore 16.00, presso la sala della biblioteca del Dipartimento il professor 

WINSTON  HO
from the   Department of Chemical and Materials Engineering and 

Center for Applied Energy Research, University of Kentucky, Lexington , KY, USA

presenterà un seminario sul tema

Engineering Membranes for Environmental and Energy
Applications

Tutti gli interessati sono invitati a partecipare

Abstract

This talk will cover three areas: (1) the removal and recovery of heavy metals from waste waters by supported liquid membranes (SLMs), (2) separation of aromatics from fuels by polyimide copolymer membranes, and (3) fuel-cell fuel processing with membranes.  New membrane technology based on SLMs with strip dispersion for the removal and recovery of metals, including chromium, copper, zinc, and strontium, from waste waters has been developed.  The technology not only removes the targeted metal in the treated effluent allowable for discharge or recycle, but also recovers the metal at high concentration and purity suitable for resale or reuse.  In other words, the goals of zero discharge and no sludge have been achievable.  The stability of the SLM has been ensured by engineering the modified SLM with strip dispersion.  Separation of aromatics from saturates has been achieved through high temperature pervaporation with hard/soft segment copolymer membranes.  In the membranes, hard segments provide temperature stability and solvent resistance, while soft segments govern aromatics/saturates selectivity and flux.  We have elucidated that temperature stability improves as the glass transition temperature, linearity and chain length of the hard segment increases.  Based on this new understanding, we have synthesized copolymer membranes of new composition of matter containing polyimide as the hard segment.  We have used a thermodynamic solubility model to guide the selection of polar functional groups to increase aromatic solubility and decrease saturate solubility.  A plant test has confirmed the good performance of the membrane.  Recently, new membranes for the removal of carbon dioxide from hydrogen-containing reformed gases have been synthesized by incorporating amines into polymeric networks.  The membranes are selective to carbon dioxide preferentially versus hydrogen since carbon dioxide permeates through the amine-containing membranes via the facilitated transport mechanism due to its reaction with the amine.  This type of membranes has the potential for fuel-cell fuel processing, including the use of the membranes both in the membrane reactor configuration to enhance water gas shift reaction and in the purification of hydrogen for the reformed gas generated from the partial oxidation of liquid fuel (e.g., gasoline and/or diesel).  Initial modeling results of the membrane reactor show that significant hydrogen enhancement via carbon dioxide removal and CO elimination to 10 ppm or lower are achievable.

