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Conventional ABE fermentation involves two phases (acidogenesis and solventogenesis), are difficult to control, and suffers from low butanol productivity and yield. A stable continuous fermentation for butanol production from glucose was developed by co-feeding the bioreactor with butyrate, the precursor for butanol formation, so that the fermentation would shift to and stay in the solventogenesis phase, thus producing more butanol from glucose and reducing the byproducts (e.g., ethanol and acetone). Continuous fermentation of glucose and butyrate by C. acetobutylicum in a fibrous bed bioreactor was studied at 35 oC and pH 4.3 for over two months. The effects of butyric acid concentration on butyrate uptake rate and butanol production were studied. In general, increasing the butyrate concentration (up to 7.4 g/L) also increased butyrate uptake rate (to 2.4 g/L/h) and butanol production.  High butanol productivity of ~5.6 g l-1 h-1 and yield of ~0.28 g g-1 (~0.43 g g-1 for total solvents) were obtained. The fermentation was operated continuously without degeneration for the entire period studied. The enhanced butyrate uptake rate and sustained culture stability with high butanol productivity and yield by using the fibrous bed bioreactor should provide an economic and energy-efficient process for butanol production from sugars. 
