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Abstract 
 Bio - oils production studied from heavy tar which is organic phase of pyrolysis oil using CoMo/Al2O3 catalyst in the bench scale hydrogenation process. In this experiments, hydrogenation of biomass tar were carried out in varied reaction conditions to elucidate influence of operation factors. The effect of reaction temperature, retention time, feed rate, space velocity (SV), hydrogen concentration, and catalyst loading factor on bio-oil yield, carbon content, and carbon recovery of heavy tar by catalytic conversion was investigated. The six variables ranged from 300 to 500 °C for temperature,0-140 min for retention time, 1,2, and 3.3 g-tar/min for feed rate,0.1,0.2,and 0.4 s-1 for SV, 25,50, and 75 v% for hydrogen concentration, and  1.3,2.7 and 4.4 mg-tar /min/g-cat for catalyst loading factor. The product oils and gaseous species were analyzed by Karl Fischer moisture titrating analyzer, Total organic carbon (TOC) analyzer, GC – 14A gas chromatography, Agilent 3000 micro gas chromatography and elemental analysis. It was found that maximum bio-oil yield of 29wt% was obtained at 400°C,60-140 min,2 g-tar/min feed rate,0.2 s-1 SV,50 v% hydrogen concentration and 2.7 mg-tar /min/g-cat catalyst loading. In this study, it was able to produce a high quality liquid fuel with minimum water content 0.3wt% in oil phase and maximum level of HHV (39.8MJ/kg).  The oil was also observed to have an abundant amount of aromatic compounds. It was possible to produce multi-component fuels through the hydrogenation of bio-oils from heavy tar.
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Figure1. Schematic diagram of experimental apparatus
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