Poster Presentation 3B-36

Effect of Elevated Temperature Separation and Washing of Pretreated Biomass on Dilute Acid Pretreatment Conditions and Enzyme Requirements

Nick J. Nagle*, Edward W. Jennings, Melvin P.  Tucker, Mildred M. Zuccarello, and Richard T. Elander 

National Renewable Energy Laboratory , National Bioenergy Center

1617 Cole Blvd., Golden, CO 80401

Phone:  (303) 384-6184   email:  Nick_Nagle@nrel.gov

The dilute acid pretreatment of biomass has been shown to effectively hydrolyze hemicellulose to oligomeric and/or monomeric sugars, leading to significant enhancement in the enzymatic digestibility of the cellulose remaining in pretreated biomass using commercially-available cellulase preparations.  In its most-practiced form, dilute acid pretreatment is conducted as a batch or continuous plug-flow operation and does not result in significant lignin solubilization, which could hinder the effectiveness of enzymatic digestion.  Many studies have reported on percolation or flow-through dilute acid pretreatment approaches, which cause greater amounts of lignin removal by preventing re-precipitation of solubilized lignin upon the pretreated biomass when cooled.  For many biomass feedstocks, this results in a further enhancement of enzymatic digestibility conversions and/or rates.  However, such pretreatment approaches have been shown to be economically unattractive due to high liquid throughputs, resulting in high steam requirements and dilute process streams.

This work describes an approach that involves a high solids pretreatment immediately followed by a elevated temperature separation and possibly an elevated temperature washing with water or other dilute solvents.  This approach is designed to achieve greater amounts of lignin removal to enhance enzymatic digestion with better water management than flow-through pretreatment approaches.  The impact of this approach will be examined on hardwood and agricultural residue feedstocks using various separation and washing parameters.   The ability of this approach to affect required pretreatment conditions and the amount and types of various enzyme activities in subsequent enzymatic digestion is also discussed.  

