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Breaking down bioenergy crops
Ammonia fiber expansion (AFEX) pretreatment of plant-derived feedstocks increases the yield of biofuels and bioproducts.   
The Science
A vital step in making biofuels and bioproducts from bioenergy crops is deconstructing plant biomass and releasing the plant’s sugar polymers. Ammonia fiber expansion (AFEX) is a pretreatment that uses heat and chemical energy to break down plant cell walls and allow enzymes easier access to convert the sugar polymers inside into sugars, which can be subsequently converted into fuels and chemicals. Scientists at the Great Lakes Bioenergy Research Center (GLBRC) have developed a standard operating procedure for performing AFEX pretreatment of bioenergy crops that can be safely applied at a lab-scale.
The Impact
AFEX pretreatment is a promising method to produce highly digestible plant biomass that can be used directly as animal feed or as a feedstock to generate fuels and chemicals. GLBRC scientists have developed a detailed standard operating procedure for the safe and consistent operation of laboratory-scale AFEX pretreatment of lignocellulosic biomass.
Summary
AFEX pretreatment uses volatile ammonia and water as reactants to breakdown recalcitrant lignocellulosic biomass. The advantage of this pretreatment is that it preserves the original biomass composition and produces dry biomass that can be easily shipped, unlike other similar processes. AFEX also produces fewer microbial inhibitors that could decrease the yield of biofuels and bioproducts during biological fermentation. GLBRC scientists presented a detailed standard operating procedure for conducting lab-scale AFEX pretreatment of lignocellulosic biomass where ammonia could be recycled, reducing the cost of the process. AFEX pretreatment generated highly digestible material, especially from grasses and grass-based agricultural residues, and resulted in a three-fold increase in glucose and xylose released after enzymatic hydrolysis as compared to untreated biomass. The procedure can be conducted in any laboratory with proper ventilated space, materials, and safety precautions. This lab-scale process is perfect for testing biomass at higher throughput while providing insights on how the process would perform at larger scales. AFEX is a promising pretreatment for plant biomass used to make biofuels and bioproducts, and the method might find use in other areas such as the production of biomaterials or biogas.
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