Poster Presentation 6A-07
Effect of Hemicellulose and Lignin Removal for Batch and Flowthrough Pretreatment on the Enzymatic Digestion of Corn Stover Cellulose 
Bin Yang* and Charles E. Wyman

 Thayer School of Engineering

Dartmouth College

Hanover, NH 03755

Phone: (603) 646-3193; Fax: (603) 646-2277; 

E-mail: charles.e.wyman@dartmouth.edu; bin.yang@dartmouth.edu
Dilute acid hemicellulose hydrolysis in co-current reactors (e.g., catalyzed steam explosion) recovers hemicellulose sugars with relatively high yields and can provide good digestibility of cellulose by enzymes.  However, flowthrough pretreatment can give even greater hemicellulose recovery, remove much more lignin, and enhance enzymatic digestibility.  Furthermore, while digestibility is often only related to hemicellulose removal for co-current systems, the improved digestibility for flowthrough reactors appears to be related to lignin removal as well.  Comparison of co-current and flowthrough performance suggests that adding dilute acid to the batch reactor solubilizes lignin, but the lignin may precipitate in forms that interfere less with enzyme action, improving digestion relative to native biomass or uncatalyzed hydrolysis.  Flowthrough reactors appear to remove lignin before it condenses, particularly at higher flow rates, improving performance even more.  An evaluation index is being developed to relate digestibility to reaction conditions and key features of pretreated samples with the goal of clarifying the relationship between the digestibility of pretreated corn stover cellulose and its structural features. The new insight gained can lead to novel processes that obtain even higher yields of hemicellulose sugars at acceptable concentrations and enhance cellulose digestibility. 
