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Fermentation of producer gas to fuel ethanol and other useful products at economically competitive prices is the prime research focus of the multi-discliplinary, multi-institutional research team in Oklahoma.  The producer gas is obtained from gasification of low-cost biomass.  The research is comprised of the holistic process starting from biomass growth to production of ethanol and is driven by a need for a low-cost sustainable, renewable energy source that would be beneficial both economically as well as environmentally. 

This work focuses on one component of the holistic approach, namely utilization of producer gas in a bioreactor to produce ethanol.  Switchgrass is gasified in a fluidized bed gasifier in a controlled amount of air to minimize oxygen.  The producer gas is cleaned and stored in tanks and later utilized in a bubble-column bioreactor with a four-liter working volume.  A novel anaerobic clostridium species (P7) is used for the fermentation of producer gas to ethanol and butanol and their corresponding acids.  The bioreactor is initially operated using bottled gasses of hydrogen, carbon monoxide, and carbon dioxide at similar compositions as the producer gas (with a balance of nitrogen).  Once a steady cell concentration is achieved, the gas feed source is switched from bottled gases to producer gas.  Cell growth has been achieved and maintained with accurate pH control in the presence of both gas sources, demonstrating the successful integration of producer gas with the bioreactor.  Product, cell, and pH profiles will be compared between the producer gas and bottled gas studies.  

