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Simultaneous saccharification and fermentation (SSF) of pretreated biomass feedstocks produces residues constituting a significant fraction of the starting material.  These residues are composed of lignin (50 - 60%), cellulose (10-12%), xylan (less than 2%), proteins (10-13%), and ash (10-16%).  Several potential applications have been proposed for these residues including combustion and/or conversion to diesel fuel or adhesives.  However, accurate characterization and analysis of this material is required to determine its value.  We conducted elemental, calorific value, summative, and thermogravimetric analysis of corn stover SSF residues.  The corn stover SSF residue, which was supplied by NREL, had a higher heating value (HHV) of 20.9 MJ/kg and a very complex thermal decomposition pattern.

The differential thermogram (DTG) in nitrogen atmosphere showed very sharp maxima at 328 oC and 408 oC at a heating rate of 5 oC/min.  The DTG differ considerably from that of Aspen wood, which showed broad peaks at similar heating rates.  Microcrystalline cellulose sample pyrolyzed at a similar heating rate had a sharp maximum at 400 oC, suggesting that the cellulose in the residue has microcrystalline characteristics.  Since the residue is predominantly lignin, we attributed the first sharp peak at 328 oC to lignin, but this seems to contradict published literature, which shows a broad diffused peak for the lignin DTG.  It appears that the pretreatment process has changed the residual lignin properties, imparting some unique decomposition characteristics.

