Using of the ecological analysis to justify the environmental feasibility of biohydrogen Production from cassava wastewater biogas
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Abstract 
The use Bioenergy, in recent years, has become a good alternative to reduce the emission of polluting gases. Several Brazilian and foreign companies are doing studies related to waste management as an essential tool in the search for energy efficiency, taking into consideration, also, the ecological aspect. Brazil is one of the largest cassava producers in the world, the cassava sub-products are the food base of millions of Brazilians. The repertoire of results about the ecological impact from the production, by steam reforming, of biohydrogen from cassava wastewater biogas is very limited because, in general, this commodity is more common in underdeveloped countries. This hydrogen, produced from cassava wastewater, appears as an alternative fuel to fossil fuels since this is a low cost carbon source. 
This paper evaluates the environmental impact of biohydrogen production, bt steam reforming, from cassava wastewater biogas. The ecological efficiency methodology developed by Cardu and Baica was used as a benchmark in this study. The methodology mainly assesses the emissions of equivalent carbon dioxide (CO2, SOx, CH4 and particulate matter). As a result some environmental parameters, such as equivalent carbon dioxide emissions, pollutant indicator and ecological efficiency are evaluated due to the fact that they are important to energy production. The average values of the environmental parameters among different biogas compositions (different concentrations of methane) was calculated, the average pollution indicator was 10.11 kgCO2e/kgH2 with an average ecological efficiency of 93.37%. 
As a conclusion, bioenergy production using biohydrogen from cassava wastewater treatment plant is a good option from the environmental feasibility point of view.  This fact can be justified by the determination of environmental parameters and comparison of the environmental parameters of hydrogen production via steam reforming from different types of fuels (as shown in table 1).




Table 1: Comparison of the environmental parameters of hydrogen production via steam reforming from different types of fuels. 
	 
	Energetic efficiency
	Pollution indicator
	Ecological efficiency

	Biogas from cassava wastewater (average values)
	60.42%
	10.11 kgCO2e/kgH2
	93.37%

	Ethanol steam
	73%.
	21kgCO2e/kgH2
	92.13%

	Natural gas
	71.78%
	25.05kgCO2e/kgH2
	91.63%

	Biogas from manure cow
	80%
	15.43kgCO2e/kgH2
	94.95%






Recent Publications (minimum 5)
1. Madeira, J. G. F., Delgado, A. R. S., Boloy, R. A. M., Coutinho, E. R., & Loures, C. C. A. (2017). Exergetic and economic evaluation of incorporation of hydrogen production in a cassava wastewater plant. Applied Thermal Engineering.
1. Boloy, R. A. M., Silveira, J. L., Tuna, C. E., Coronado, C. R., & Antunes, J. S. (2011). Ecological impacts from syngas burning in internal combustion engine: Technical and economic aspects. Renewable and Sustainable Energy Reviews, 15(9), 5194-5201.
1. Boloy, R. A. M., Ferrán, S. J. R., e Penalva, D. D. C. L., Corrêa, C., Angulo, J. A. P., & de Castro Pereira Filho, R. (2015). Exergetic evaluation of incorporation of hydrogen production in a biodiesel plant. International Journal of Hydrogen Energy, 40(29), 8797-8805.
1. Madeira, J. G. F., Boloy, R. A. M., Delgado, A. R. S., Lima, F. R., Coutinho, E. R., & de Castro Pereira Filho, R. (2017). Ecological analysis of hydrogen production via biogas steam reforming from cassava flour processing wastewater. Journal of Cleaner Production. 
1. Boloy, R. A. M., Silveira, J. L., & Tuna, C. E. (2008). Technical and economical analysis of biomass integrated gasifier/combined cycle power. proc. 2008 ENCIT, 121-131.



[image: dummy]Biography (150 word limit)
Jonni Guiller Ferreira Madeira is a mathematician with a Master's degree in Nuclear Engineering. He is a researcher and teacher at the Federal Center for Technological Education Celso Suckow da Fonseca (CEFET-Angra dos Reis) and PhD student at Federal Rural University of Rio de Janeiro, both institutions are located in Brazil. His Researcher is related to mathematical modeling, computacional simulation, nuclear energy, thermodynamics and biohydrogen production. Its recent research is related to exergetic analysis, economic analysis and ecological analysis of the production of biohydrogen from cassava wastewater.
Email: gaiada123@hotmail.com




Notes/Comments:


image1.jpeg




