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The ammonia fiber explosion (AFEX) process has been found to be an effective pretreatment for subsequent enzymatic hydrolysis of a wide variety of crop residues, grasses and hays.  However, the AFEX process has never been optimized or even well-studied for pretreatment of hardwoods or softwoods.  This paper presents our first intensive study of the effects of AFEX treatment on hardwood, namely a poplar sample provided by the National Renewable Energy Laboratory (NREL).  This research is in conjunction with the Biomass Refining CAFI, a cooperative research team comprised of universities and NREL.

AFEX treatment parameters include temperature, moisture content, ammonia loading and time.  Hydrolysis parameters include enzyme loading and the total amount and relative ratios of cellulase and xylanase activities.  We have found sets of pretreatment and hydrolysis conditions that provide very high conversions of poplar glucan and xylan contents to monomeric sugars.  These pretreatment/hydrolysis conditions will be compared and contrasted with conditions giving very high conversions of structural carbohydrates for corn stover, as determined in a previous CAFI project.

