Poster Presentation 6A-11

Predicting Performance of Batch, Flowthrough, and Mixed Batch Hemicellulose Hydrolysis by Coupled Mass Transfer and Reaction Models

Michael A. Brennan, Dr. Charles E. Wyman*

Thayer School of Engineering

Dartmouth College

8000 Cummings Hall

Hanover, NH 03755

Phone: 603-646-1211; E-Mail: Michael.A.Brennan@Dartmouth.EDU
The uncatalyzed hydrolysis and removal of xylan from corn stover is markedly improved when operating conditions are changed from batch to continuous flowthrough, and the increase in hemicellulose removal with flow rate is inconsistent with predictions by typical first order kinetic models.  Thus, mass transfer and other effects could be important in controlling the hydrolysis rate, and several models were applied to investigate whether incorporation of fundamental kinetic and mass transfer forces could explain xylan removal in both batch and continuous flowthrough reactors.  One of these is based on just simple diffusion, and a second expands the model to include the effects of solution concentration in a biphasic leaching approach.  In addition, a branched pore model is evaluated that includes reaction within a particle, desorption of the products from this reaction, diffusion into internal pores, and leaching from the pores to the solution.  Experiments were run with a mixed batch system to evaluate model parameters, and data from batch and flowthrough reactions were then compared to model predictions.

