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Ethanol as an alternative fuel has got into the focus of interest recently, mainly because of 
environmental considerations. Ethanol can be used as a liquid fuel in the transportation sector in 
various blends, i.e. E100, E85, E20, and E10. One of the most significant factors affecting the 
economy of alcohol production is the cost of the raw material, which can account for more than 
60% of the total production cost. One way to reduce the contribution of raw material costs to the 
high production cost of biomass based ethanol is to use cellulose containing agricultural or 
industrial wastes and by-products. 
 
There are several process configurations based on the enzymatic conversion of cellulose to 
ethanol i.e. separate hydrolysis and fermentation (SHF), simultaneous hydrolysis and 
fermentation (SSF) and direct microbiological conversion (DMC). Of these processes SSF has 
thought to be the most efficient one. 
 
Wastes and by-products from the pulp and paper industry are attractive sources for bioethanol 
production. In Hungary approximately 50.000 tons of paper sludge is produced annually. 
Utilization of paper sludge for the production of value added products, such as the ethanol, 
would solve landfilling problems. Due to its high, and rather accessible cellulose content (50-
60%), it is a potential substrate for bioalcohol production. 
 
In the present study the possibility of SSF conversion of various substrates, i.e. Solka Floc, waste 
paper, paper sludge, was investigated using two different yeast strains, i.e. Saccharomyces 
cerevisiae and a thermostable Kluyveromyces marxianus Y01070. Different commercial enzyme 
preparations (Celluclast 1.5L, Iogen Cellulase, Novozym 188) were tested and evaluated 
regarding ethanol yields and productivities. The effect of different temperatures and temperature 
profiles between 30 - 40ºC were also investigated. SSF experiments were performed with 12% 
substrate concentration. The applied enzyme amounts were kept at a constant value of 15 IU/g 
cellulose for both cellulase and β-glucosidase enzymes. During the experiments samples were 
withdrawn regularly. The concentrations of sugars, metabolites, and ethanol were analyzed by 
high-performance liquid chromatography (HPLC). Results will be presented on the conference. 
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