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Dilute acid and water-only pretreatment methods have been studied extensively, and several predictive models have been developed based on homogeneous first order kinetics.  Because oligomeric saccharide intermediates can be present in significant amounts, a few models have been refined to include the formation and subsequent degradation of oligomers, but these treat oligomers as a few lumped species.  Thus, little insight is provided on the fate of the range of individual solubilized oligomers.  Recently, a simple depolymerization model was developed to account for the distribution of oligomer chain lengths expected during hemicellulose hydrolysis by assuming that hemicellulose linkages are broken and subsequently hydrolyzed at random creating oligomers with a distribution of chain lengths.  However, this model overestimates sugar release when its predictions are compared to experimental data.  Therefore, a modified depolymerization model was developed. This modified model includes a term describing declining hemicellulose reactivity coupled to a hydrolysis rate constant that varies as a function of the instantaneous conversion of hemicellulose. The predictions from the modified model are compared to pretreatment data from various researchers and other models, and an analysis is offered of the oligomers that may be solubilized during hydrolysis.

