Oral presentation 3B-04

Hydrolysis and fermentation of lime-pretreated biomass
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A consortium comprised of 3 R&D institutes, 3 companies and one University recently launched a 4-year project to develop lignocellulosic biomass-to-ethanol technology in the Netherlands. As part of this project, we investigated mild-temperature, lime (Ca(OH)2) pretreatment of lignocellulosic biomass for enzymatic hydrolysis purposes. Lime pretreatment has regained interest because of perceived advantages compared to other pretreatment techniques, including low formation of fermentation inhibitors. This presentation will include results of pretreatment and hydrolysis work at both lab-, bench- (2L) and pilot-scale (30L), as well as fermentation results to evaluate fermentability of produced substrates to ethanol. Key parameters that impact on the industrial feasibility of the process, including chemical recovery, will also be discussed.

Wheat straw was submitted to impregnation with Ca(OH)2 at varying water-biomass ratios and alkali loading rates, followed by enzymatic hydrolysis. Solid and liquid analysis indicate that lime pretreatment at mild temperatures does not lead to significant dissolving of xylan or lignin. Enzymatic hydrolysis trials show considerable glucan-to-glucose (73-88%) and xylan-to-xylose (55-68%) conversion, depending on enzyme selection and -loading rate. Fermentation tests of unwashed hydrolysates showed comparable conversion to ethanol as standard glucose fermentation, although ethanol production rate was affected by acetic acid concentration in the substrate. Removal of acetic acid from the substrate led to improvements in fermentability.

