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Spent sulfite pulping liquor (SSL) is a high-organic content byproduct of acid bisulfite pulp manufacture which is fermented to make industrial ethanol. Tembec Inc., Temiscaming Quebec, produces 14 million litres per year of industrial alcohol by fermenting hexose sugars in SSL. Challenges associated with fermenting SSL are similar to those for acid hydrolysates of other lignocellulosic substrates, such as forestry and agricultural residues, and include elevated osmotic strength, low sugar content (3-4%), inhibitors, and a large proportion of pentose sugars (up to 60% in hardwood SSL). To date only robust industrial strains of Saccharomyces cerevisiae have been applied successfully for SSL fermentation. These strains are unable to ferment the pentose fraction of the substrate.

In this work xylose fermentation in hardwood and softwood SSL by a pentose fermenting recombinant yeast strain (S. cerevisiae 259ST) was optimized using shake flask experiments. The effect of a number of process variables (including pH, temperature, aeration rate, osmotic strength, yeast concentration, nutrient amendment, sugar concentration, and SSL pretreatment) were examined by partial factorial design experiments. Xylose was fermented in undiluted SSL (22 wt% solids) if the initial pH was 6 or greater, otherwise dilution of the SSL and/or nutrient amendment was required. Large initial viable yeast concentrations (10 g/L) gave the best results. Under optimum conditions, up to 80% of the xylose was converted to ethanol. 

