Biofuel production from water hyacinth ((Eichhornia crassipes) pyrolysis
Abstract  
Statement of the Problem: A large percentage of the inland fresh water areas in most warm climates are rendered useless for the cultivation of fishes, obstruct water transportation, irrigation, reduction of biodiversity, etc. on account of large infestation of water hyacinths. A productivity of 50 dry (ash-free) tonnes per hectare per year, water hyacinth is one of the most productive plants in the world. Water hyacinth can be utilized for the production of bio-oil. This study investigates bio-oil production from water hyacinth pyrolysis. Methodology & Theoretical Orientation: Water hyacinth was harvested, pretreated and characterized. Thermogravimetric behaviour was studied. A fixed bed reactor experimental rig was fabricated. The processed biomass was fed into the reactor to determine the effect of temperature, particle size and inert gas flow rate on the bio-oil yield. Bio-oil obtained at optimum pyrolysis parameters was characterized. Findings: Bio-oil yield increases with temperature to a maximum at 450 oC and thereafter, a steady decline. Similar observation was made of the biomass particle size and inert gas flow. Compositional analysis of the bio-oil detected 21 compounds. The FTIR spectrum of the bio-oil indicated that phenols, alcohols, carboxylic acids, ketones, quinines, alkenes, alkanes, aldehydes and aromatics were the major compounds in the bio-oil. Fuel properties such as pH, water content, flash point, density, viscosity, pour point were 2.93, 58.58 %, 220 oC, 1004.3 kg/m3,19.8 cSt, +15 oC respectively. The higher heating value was 28.35 MJ/kg. There is no sulfur in the bio-oil and nitrogen content insignificant. Conclusion & Significance: A maximum bio-oil yield of 44.5 wt % would be realized at a reactor temperature, biomass particle size and nitrogen gas flow rate of 450 oC, 0.6 mm and 100 cm3/min respectively. Environmentally friendly fuels and chemicals could be obtained by refining the bio-oil. 
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