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Wheat straw, an important residue from grain industry in Spain, seems to be a promising substrate for bioconversion to fuel ethanol. The lignocellulosic nature of this material makes the pretreatment an essential step to increase the accessibility of hemicellulose and cellulose to enzymes. Among processes developed to pretreat lignocellulosic biomass, steam-explosion has been identified as a low cost and high yield technology to prepare the cellulose fraction to enzymatic attack.

The aim of this work was to determine the best operation conditions for steam explosion pretreatment of wheat straw and to evaluate the potential of using this feedstock in a Simultaneous Saccharification and Fermentation (SSF) process. 

Steam explosion experiments were performed in a batch steam-explosion pilot unit at various experimental conditions: temperatures from 160 to 230ºC, residence times of 5 and 10 minutes, and sulphuric acid (0.9% w/w) as catalyst or water.The effectiveness of steam-explosion was evaluated in terms of hemicellulose-derived sugar recovery in the liquid fraction, cellulose recovery in the solid fraction and enzymatic hydrolysis (EH) yield. Finally, the SSF bioconversion process was tested using a themotolerant strain of  Kluyveromyces marxianus CECT 10875 

Results show that a maximum overall sugar yield of 85% of total sugars contained in raw material can be attained at 180ºC and 10 minutes when using 0.9% sulphuric acid as catalyst. SSF yield at this condition was about 70% of theoretical yield. Higher temperatures of 200-210ºC are needed to get maximum yields when biomass was preimpregnated with water. Detailed results of this study will be presented.
