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Anaerobic Fermentations of Paper Sludge Hydrolysate to Hydrogen by Extreme Thermophilic Bacteria
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Hydrogen is regarded as the key energy carrier in the future energy economy. However, sustainable hydrogen production is still very expensive. For sustainable hydrogen production from biomass, the cost of biomass is one of the major cost drivers. This study addresses the application of an agro-industrial waste stream as feedstock for the production of hydrogen by extreme thermophilic microorganisms.

Paper sludge is a waste product from the paper industry and world-wide available in large quantities. A substantial part of the paper sludge is composed of carbohydrates, mostly cellulose and some hemicellulose. Prior to fermentation the paper sludge is enzymatically hydrolyzed to make a fermentable feedstock consisting of hexose and pentose monosaccharides. Small scale fermentation experiments using Thermotoga elfii and Caldicellulosiruptor saccharolyticus have previously shown hydrogen production from paper sludge hydrolysate with distinct strain differences in nutrient requirements.

In this study hydrogen production from the hexose and pentose monosaccharides in paper sludge hydrolysate using Thermotoga neapolitana is presented. Nutrient requirements as well as inhibitory effects are addressed. Additionally, results of fermentations on a larger scale under controlled conditions are presented. These fermentations allowed accurate determinations of hydrogen yields and hydrogen  production rates for extreme thermophilic microorganisms. Finally, the efficiency of a hydrogen production process based on paper sludge hydrolysate will be discussed.  

