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The ammonia fiber explosion (AFEX) process treats lignocellulosic biomass with liquid ammonia under pressure followed by explosive pressure release to enhance conversion of structural carbohydrates (cellulose and hemicellulose) to fermentable sugars. AFEX has some unique properties compared with other pretreatments. We are involved in an in-depth comparative study involving five universities and the National Renewable Energy Laboratory on the pretreatment and hydrolysis of corn stover.  This paper will present our latest research results on AFEX pretreatment of corn stover. 

By adjusting the parameters of AFEX (temperature, moisture content, treatment time, ammonia to biomass ratio) it is possible to convert over 90% of corn stover glucan to glucose and xylan to xylose at moderate cellulase loadings.  Sugars produced by AFEX are not degraded and appear to be well-fermented.  Mass balance closure for AFEX-treated corn stover currently approaches 95%.   A variety of physical and spectroscopic tools have been applied to better understand the fundamental reasons for the effectiveness of the AFEX process and some preliminary conclusions will be provided along these lines.  
