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Flowthrough pretreatment has been shown to have important advantages including reduced chemical use, less corrosion, high hemicellulose sugar yields, and high cellulose digestibility but suffers from high energy requirements for pretreatment and ethanol recovery because of high water consumption. Significant benefits could result if we can understand the mechanisms for flowthrough systems and apply that knowledge to develop a way that can keep their key attributes while overcoming their limitations. Our initial experimental results showed increasing flow rate could significantly enhance hemicellulose and lignin removal and improve cellulose digestibility. Moreover, flow seemed to have a similar affect on hemicellulose hydrolysis as temperature and acid concentration.  In this study, a set of flowthrough reactors with the same internal volume (16.8mL) but different diameters (½, ¾, and 1 inch, O.D.) were applied to investigate the effect of fluid velocity in promoting hemicellulose hydrolysis and lignin removal during dilute acid pretreatment of corn stover.  The impact of liquid–solid contact time on these features was also evaluated by applying a second set of flowthrough reactors with the same diameter (½ inch O.D.) but different lengths (60, 120, and 180mm).  The effect of fluid velocity and liquid–solid contact time on the enzymatic digestibility of cellulose was also observed.  The results from these studies can give us new insights into the factors that influence hemicellulose hydrolysis and cellulose digestion.  
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