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Optimisation of Steam Pre-Treatment of H2SO4-Impregnated Corn Stover for Enhance Enzymatic Digestibility
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Among the available agricultural by-products, corn stover with its yearly 10 million tons, is the most abundant promising raw material for fuel ethanol production in Hungary. Due to the structural features, such as lignin and the highly ordered, crystalline structure of cellulose, lignocellulosic biomass is resistant to hydrolysis and only limited and slow conversion occurs without pre-treatment.

Pre-treatment of corn stover with H2SO4 impregnation and steam for enhancing the enzymatic digestibility has been investigated. Twelve different combinations of reaction temperature, time and pH were applied. After pre-treatment, the material was separated into a solid residue and a filtrate. The best pre-treatment condition (10% dry matter (DM) (w/w) 200°C, 5 min, 2% H2SO4) solubilized 50% of the hemicellulose and 20% of the lignin, while 80% of the cellulose remained in the solid fraction. 

The solid residue was enzymatically hydrolysed with 5% DM (w/w) at 50°C using 25 FPU/g DM biomass. The best condition of pre-treatment increased the enzymatic conversion of cellulose to glucose four times in corn stover, compared to untreated material. The highest achieved conversion after 24 hours enzymatically hydrolysis was about 85%.

The fermentability of the pre-treated liquor after steam explosion was also investigated using Saccharomyces cerevisiae and no inhibitory effect was observed. Detailed results of the hydrolysis and the fermentability tests, and the changes in the lignocellulosic structure will be presented.

