Poster Presentation 3-69

Cellulase Retention and Sugar Removal by Membrane

Ultrafiltration During Lignocellulosic Biomass Hydrolysis
Jeffrey S. Knutsen, Robert H. Davis*

University of Colorado

Department of Chemical Engineering

 Boulder, CO 80309-0424

Phone: 303/492-7314; Fax: 303/492-4341; E-mail: Robert.davis@colorado.edu  

or Jeffrey.Knutsen@Colorado.Edu .

Biomass conversion processes are not economically competitive with petroleum conversion to fuels and chemicals at present.  Membrane technology could potentially reduce production expenses in a variety of biomass applications.  Because enzymatic hydrolysis of cellulose represents a significant fraction of production costs, it would be economically beneficial to recover and reuse the expensive cellulase enzyme by employing ultrafiltration membrane separations.  We are studying ultrafiltration as a means to recover cellulase after simultaneous saccharification and fermentation and as a means to isolate the saccharification and fermentation reactions.  Our work focuses primarily on the latter, as separate saccharification and fermentation reactions can be optimized with respect to temperature and other variables.  In addition, the use of ultrafiltration membranes to remove inhibitory glucose and cellobiose from the saccharification reactor may result in a more efficient saccharification process.

In several laboratory-scale saccharification experiments, the utility of ultrafiltration membranes to extract glucose from a mixture of cellulase enzyme (CE) and lignocellulose (LC) from pretreated corn stover was examined using polyethersulfone membranes with 50,000 Dalton molecular weight cutoff.  After solids are removed by vacuum filtration, typical permeate fluxes through the ultrafiltration membranes are 90±10 L/m2-h, while cellulase retention is approximately 80-90% and glucose transmission is nearly 90%.  Saccharification experiments were conducted using LC concentrations of 15% (w/w) and enzyme loadings of 5-20 Filter Paper Units (FPU)/g cellulose.  Saccharification efficiency in the different experiments is gauged by measuring the cellulose conversion and specific glucose yield from cellulase (mass of glucose generated/FPU) over seven days.  Saccharification experiments processed with ultrafiltration are compared to control experiments.  To date, cellulose conversions both with and without ultrafiltration were measured at 65-75% using an enzyme loading of 20 FPU/g cellulose.  Future experiments, in which ultrafiltration is applied several times over the course of saccharification, may show an enhanced cellulose conversion along with an increased specific glucose yield, provided the cellulase enzymes are recovered and reused.

