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Hydrolysis of lignocellulosic material is often performed at dilute substrate concentrations, when compared to starch hydrolysis, which is normally carried out at consistency of around a 20%. As a consequence, a dilute sugar stream and low ethanol content are often obtained after the hydrolysis and fermentation process steps. At the same time, a high energy input is required to extract the ethanol from the final liquor and a large volume of water is often “carried” throughout the process. It is generally recognized that a practical ethanol production process will require a concentrated sugar stream. However, a major obstacle encountered in previous efforts to use high consistency hydrolysis has been the difficulty in “liquefying” the solid lignocellulosic substrate.  In this study, a combined ball-milling and high speed shaking method was used to initialize the liquefaction of the lignocellulosic substrate at high substrate consistencies (10-20% w/v). Different types of softwood substrates, including steam exploded wood, organosolv pretreated wood and kraft pulp, were used in this study. We have found that this method can hydrolyze softwood substrates of up to 20% consistency and provide good recovery of sugars. Glucose concentrations ranging from 8 to 15% were obtained from the different hydrolysates. Subsequent fermentation resulted in a good rate of glucose conversion to ethanol. The effect of end product inhibition during both enzyme hydrolysis and fermentation will be reported.

