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Crude oil reserves are continuously being depleted and other ways of obtaining energy have to be sought. Biomass, biogas, natural gas, coal, other renewable resources and nuclear energy represent the most abundant and reliable sources for clean alternative energy and chemicals. In order to achieve sustainable energy and environment, development of technologies for energy mix and hybridization aimed at significantly reducing the potential greenhouse gases and other pollutants is needed.
Recently, in our laboratory various energy resources and environmental processes that can be hybridized or integrated have been studied and advanced to facilitate the sustainability of energy and environment using advanced measurement and computational techniques and facilities including non-invasive radioisotopes based techniques. These processes cover biological and thermal conversions and new generation of nuclear energy. Integration of hydrodynamics and transports with kinetics has been implemented for safe and efficient design, scale-up and performance prediction. In this workshop the advances made on the following sustainable energy sources and environmental processes will be discussed and identification of the needed areas of research and collaboration will be outlined:

1. Microalgae growth in multiphase photo-bioreactors and harvesting for bioenergy production and power plant flue gas treatment
2. Anaerobic digestion of animal and farm wastes for bio-energy production and wastes treatment
3. New biocatalytic process technology for energy efficient bio-ethanol production and drier’s emissions reduction via enzymatic water removal
4. Catalytic Fischer-Tropsch (FT) slurry bubble columns via advanced measurement techniques for conversion natural gas, biomass/farm wastes and coal to renewable energy and chemicals
5. 4th generation nuclear energy and Light Water Reactor Sustainability including hydrogen and process heat production
6. Cleaner coal utilization for energy and chemical production
7. Water and Waste water treatment

