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Ethanol production utilizing five and six carbon sugars recovered from corn stover hydrolysate has been documented.  Hot water pretreatment of corn stover has been shown to assist in the enzymatic hydrolysis of the biomass to fermentable sugars.  Corn stover contains carbon sources other than carbohydrates including lignin (17-18% dry mass) and crude fat (1-2% dry mass).

The first objective of this study was to investigate the coproducts generated by modification of the hot water pretreatment method by the addition of varying concentrations of ethanol.  Sample from this study were analyzed by GC/MS and contained free fatty-acids (Palmitic and Linoleic acids) and lignin derivatives (coniferyl alcohol, vanillin, etc.) that are soluble in ethanol-water mixtures.

Phase two of this study involved passing the pretreatment liquid stream through a tubular reactor containing Amberlyst 35 catalyst.  This catalyst is sulfonic acid-based and has an ion exchange capacity of 5.48 meq/gram.

Analysis of this liquid stream by GC/MS found ethyl esters of Palmitic acid, Linoleic acid, Oleic acid and Steric acid which are components of bio-diesel.  Phenolic compounds identified included 2 ethyl phenol and ethyl 3-(4-hydroxyphenol)-propenate.

Solids remaining following pretreatment were hydrolyzed by enzyme with minimal difference in results as compared to water only pretreatment at up to 50% ethanol.

