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Effects of the type and location of catalyst installation for biomass pyrolysis on yields and

properties of the bio-oil
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ABSTRACT

The study of the effect of the type and location of catalyst installation on the quantity and properties of bio-oil was
aimed at rapid pyrolysis of sawdust with three types of catalysts: kaolin, dolomite, and volcanic rock. The catalyst was
installed in two locations: the reactor and the hot filter. The conditions of the experiment were a pyrolysis temperature
of 500°C, 1 kilogram of sawdust, and the Weight Hourly Space Velocity (WHSV) of catalyst weight to biomass feed rate

was 2. Bio-oil has 2 parts: heavy bio-oil (It is denser than water) from the water-cooled condenser and the
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electrostatic precipitator condenser. light bio-oil (has the same density as water) from the ice-salt condenser. Heavy
bio-oil is the main product that is analyzed for properties. The results showed that the installation of the kaolin catalyst
at the reactor produced the highest bio-oil content of 50.5 wt%. But when the dolomite and volcanic rock catalysts
were installed, the bio-oil content decreased, and the gas content increased up to 56.7 wt%. Analysis of the heavy
bio-oil properties found that installing a dolomite catalyst at the reactor increased the heating value maximum of 36.8
MJ/kg and the viscosity minimum of 42.5 cSt. Therefore, it can be concluded that installing the kaolin catalyst at the
reactor location maximizes bio-oil production. Installing a dolomite catalyst at the reactor location greatly improves the
properties of the bio-oail.

Keywords: bio-oil, heavy bio-oil, light bio-oil, catalyst, pyrolysis
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