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Improving the quality of bio-oil from hydrothermal liquefaction (HTL) process is very important in bio-refinery. Because, 
the produced bio-oil cannot be utilized as fuel-oil due to its deteriorated properties such as high viscosity, low stability, 

strong acidity and lower heating value. In this study, we selected red-mud (RM) and activated red-mud (ARM) to investigate 
their catalytic efficiency on upgrading of crude bio-oils produced from HTL process. Experiments were performed in a batch 
reactor at 350°C and bio-oils were analyzed by GC–MS (Gas Chromatography- Mass Spectrometry) and elemental analysis. 
The catalysts were characterized by BET (Brunauer-Emmett-Teller) and SEM (Scanning electron microscopy) analysis. The 
GC–MS results showed that crude bio-oil composition was altered to the upgraded bio-oil when ARM was used in the catalytic 
upgrading process. Hydrogen-carbon (H/C) ratios escalated from 0.08 to 0.19 % and higher heating values (HHVs) of bio- oils 
obtained from the crude bio-oil increased from 28.93 to 31.09 MJ/kg in the presence of 10 wt% calcined ARM catalyst. The 
results of upgraded crude bio-oil with ARM catalysts indicated that this catalyst favored the oxygen removal process (from 
24.09 to 21.01%) and reduced the nitrogen content (from 0.15 to 0.08 %) in the upgraded bio-oil. Moreover, it is worth noting 
that the major components in the upgraded bio-oil were mostly aromatic compounds which might be ascribed to the further 
depolymerization of oligomers (derived from lignin) during upgrading process. From different results, it was also noticeable 
that, the light component proportion of ARM upgraded bio-oils was higher than that of bio-oils obtained with RM and without 
catalyst.

Figure 1: Upgrading of crude bio-oil with activated red mud (ARM).
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