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The aim of this study was to utilize profitably the excess phytomasses and their AFEX (ammonia fiber expansion) pretreated 
fermentation residues accumulating in our laboratory (Biomass Conversion Research Laboratory). The ideal process sought was 

one that was non-crop specific, low-cost, simple and could convert the biomasses to biofuels, chemicals or materials while addressing 
the relevant concerns namely, that , compared to petroleum, bio-based products are less “clean” due to their higher nitrogen content 
which, upon combustion, produce more nitric oxide- a cause of acid rain; and cost more. This presentation portrays our initial work 
on the one-pot, ‘cleaner” depolymerization reaction on corn stover in which 30-82% of the material was solubilized. The soluble 
product and the insoluble residue were both fine beige-brown powders. The product comprised polymers and oligomers of which 
50% had molecular weights around 1600 Daltons. The carbohydrates present could be precipitated out with brine but were not 
studied in detail. The aromatic content of the product and residue were dependent on the conditions used (temperature 23-85oC 
and atmospheric pressure). The comparatively inexpensive acid catalyst used for hydrolysis was generated in situ and is compatible 
with stainless steel and glass. The excess reagent which served as the solvent was removed under vacuum or decomposed with water 
and precipitated with hydroxides for regeneration later. The product was dried in air- or under house vacuum. The residue remained 
similar to corn stover in structure. The relevant data obtained through compositional analysis, FTIR, GPC, 1H NMR and nitrogen 
analysis will be presented. The product was 63% ‘cleaner” than corn stover with respect to the nitrogen. The sulfur, also a catalyst 
poison, is solubilized by the reaction. This is the first time the issue of “clean” biofuels is being addressed in biomass conversion. The 
above process is elementary and therefore suitable for operation near the corn fields, reducing transportation costs.
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