
Poster Presentation 3B-70

Solubility Limitations in the Optimization of Water Only 

Pretreatment of Hemicellulose

Matthew C. Gray, Alvin O. Converse and Charles E. Wyman*

Thayer School of Engineering, Dartmouth College, Hanover, NH 03755

Phone:  (603)646-6506   email:  Matthew.C.Gray@dartmouth.edu

We propose that oligomer dissolution and solubility limitations play important roles in pretreatment of cellulosic biomass by hemicellulose hydrolysis; however we have no method of directly measuring solubilities at reaction temperatures. To test our hypothesis, commercial xylans and corn stover were pretreated with water in batch tubes at 180°C then cooled in a water bath to 80°C and filtered into two vials: one containing dilution water to preserve the solubilized species at 80°C and one without added water. Both were then cooled to 26°C. We found that for xylan at short reaction times, a significant concentration of high molecular weight oligomers precipitated at the cooler temperature. In addition, we tested different initial solids loading and found that the concentration approached an asymptote at higher solids, indicating that it was reaching saturation and consequentially the yields dramatically decreased. From this information, we inferred the solubility at reaction temperatures and were able to determine the amount of water needed to solubilize hemicellulose oligomers at different reaction severities to maximize recoveries. We also used this knowledge to explain the enhanced performance of water only flowthrough pretreatment compared to batch.

