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Biomass provides the only known sustainable route for making organic fuels, chemicals, and materials, and biological conversion of cellulosics promises low costs vital to commercial success.  High yields of glucose from cellulose can be realized by removing hemicellulose from biomass, but hemicellulose sugar recovery is too low unless dilute acid or flow systems are employed.  Because costs could be reduced if hemicellulose could be removed efficiently with much less acid or flow, the objective of this paper is to better understand the role of solids concentration and acetylation in hemicellulose hydrolysis.  Statistically significant differences in yields were demonstrated for solids concentrations of 5 and 20% in tubular batch reactors, and the greater solids loading increased solids hydrolysis, oligomer hydrolysis, and monomer degradation reaction rates.  Furthermore, hemicellulose sugar recovery dropped significantly when acetyl groups were removed, and adding back acetic acid increased solid and oligomer hydrolysis rates and decreased monomer degradation.  However, yields could not be restored close to levels for natural corn stover even when as much as five times the original acetic acid was applied.  Kinetic models showed that first order rate constants typically applied to describe hemicellulose hydrolysis changed with both solids loading and acetic acid addition.  
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