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Sugar cane bagasse has been utilised at the sugar mill as a solid fuel in Steam-Rankine cycle systems 
or in new process called Integrated Gasification Combined Cycle (IGCC) [1].  Despite their relative 
simple operations, the first process presents low energy conversion efficiencies [1] and the latter the 
feedstock must be sized and dried before gasification [2]. In addition, emissions from burning biomass 
have been an important concern by specialists [3].   
 
Considering these above statements we have proposed and tested a cleanest environmental 
technology where bagasse is mixed with vinasses and converted into biogas through anaerobic 
digestion.  Biodigestion of  crude stillage has presented several problems and bagasse has been very 
helpful increasing its solid content and consequently the biogas yield.   
 
Intending to aggregate value to the whole process and to increase CH4/CO2 ratio, we are developing a 
thermochemical pre-treatment to be applied to the lignocellulosic biomass prior to its digestion.  From 
literature data, approximately 80% of the total hemicelulose can be removed easily from whole 
biomass by steam explosion process [4] and the resultant pentoses and hexoses might generates 
approximately 60 gallons of ethanol per ton of dried biomass.  In addition to steam generation for 
ethanol recovery, the energy of the biogas produced (72-74% of CH4),  from the resultant cellulose-
lignin solid fraction plus vinasses, is enough to power most electrical energy needs of the whole sugar 
production process.  Part of the liquid waste might be recycled to the process and most produced 
sludge can be discharged back to the crop as a neutral and safe fertiliser, with very fast absorption 
and without bad smell characteristic of crude vinasses.   
 
The proposed approach, conceived for a sustainable production, looks more appropriate than 
conventional biomass burning systems because it satisfies the requirements for air quality, recomposes 
soil by natural fertiliser and generates two sources of green fuels: biogas and ethanol.  Different types 
of solid residues like municipal solid waste (MSW) might be used as well in this process shortening 
composting time with additional liquid fuel production. 
 
References 
[1] Herzog, A.V.; Lipman, T.E.; and Kammen, D.M.. Renewable energy sources.  In, Encyclopaedia  
      of Life Support Systems (EOLSS) Forerunner Volume “Perspectives and Overview of Life   
      Support Systems and Sustainable Development,” Part 4C.  Energy Resource Science and  
      Technology Issues in Sustainable Development (in print), available at http://www.eolss.com. 
*Author to whom all correspondence should be addressed.  
[2] Brammer, J.G. and Brigwater, A.V.  (1999).   Drying in a biomass gasification plant for power or  
      cogeneration.  In, Proceedings of the Fourth Biomass Conference of the Americas.  Biomass: A  
      Growth Opportunity In green Energy and Value-Added Products, volume 1.  Edited by R.P.  
      Overend and E. Chornet., pp. 281-287. 
[3] Alfheim, I. and Ramdahl, T.  (1986).  Mutagenic and carcinogenic compounds from energy  
     generation. Final Report No. NP-6752963 (NTIS No. DE 86752963). Center for Industriforkning.  



     Oslo, Norway. 
[4] Mello Junior, C.A.; Costa, L.R.O.; Machado, P.F.; d’Arce, R.D.; and Mattos, W.R.S.  (1989).   
     Efeito do tratamento a pressão de vapor no bagaço de cana de açúcar sobre a sua degradação in  
     vitro e digestibilidade in vivo.  Livestock Research for Rural Development, vol. 1, number 1.   
     Available at Http://www.cipav.org.co.  


