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Bioconversion of lignocellulosic residue to ethanol generates fuel that can be used as a substitute for, or an additive to liquid fossil fuels. In British Columbia, conversion of softwood residues from the forest industry to ethanol could sustainably support a 10% blend of ethanol in gasoline in Western Canada (British Columbia and Alberta). 

The current UBC bioconversion process consists of six major stages: pretreatment, fractionation, enzymatic hydrolysis, fermentation, product recovery and waste treatment.  A techno-economic model (STEAM) was previously developed to both assess research and economic progress.  Through sensitivity analysis, the model can assist in focussing research efforts on the most costly operations.

The STEAM model identified fractionation and enzymatic hydrolysis as contributing 46% and 21% to final ethanol cost, respectively.  As a result, a project was undertaken to evaluate the comparative impact of three different pre-treatment methods (SO2 catalyzed steam explosion, acetic acid and organosolv) and on the overall economics of the bioconversion process. Our group has previously obtained experimental data for SO2 catalyzed steam explosion and acetic acid pulping. To develop a database for the organosolv pretreatment technology a factorial design was created with three factors (time, temperature and liquor:wood ratio) at three levels. Preliminary experiments demonstrated that organosolv pretreatment reduced lignin content by 20-40% and the product was readily hydrolysed by cellulase enzymes.

