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Characteristics of Bio-oil from Biomass Pyrolysis
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Abstract

The demand and consumption of energy have increased
dramatically. Therefore, a need to seek for attractive sources of
energy is required. Bio-oil from pyrolysis of biomass is being
considered as a new potential source of renewable energy. This
research proposes to study physical and chemical properties of bio-
oils derived from the pyrolysis of different types of biomass and to
study the effect of pyrolysis temperature on product yields (gas, liquid
(bio-oil) and solid (char)). Biomasses have been chosen from local
availability in Thailand which include cassava waste, palm shell and
palm kernel. Each biomass was heated in a fixed bed reactor
operating in the slow pyrolysis mode. The products yields and water
content of the derived oils were determined. Crude bio-oil and water-
free bio-oil were measured for fuel properties and identified for
organic functional groups by Fourier Transform Infrared Spectroscopy
(FTIR). Maximum liquid yields of the pyrolysis of biomasses were
obtained at temperature of 700 °c. Among the biomass studied,
palm kemnel gave the maximum pyrolysis liquid yield (54.34 wt %).

Typical fuel properties of bio-oils are in the following ranges: density,
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~1.1 g/cma; viscosity at 40 °C, 1.46-1.75 cSt; pH, 2-3 and heating
value depends on type of raw materials being about 14.92-40.00
MJ/kg.  After removing water, viscosity, ramsbottom carbon
residue and ash content of the bio-oil increased significantly and
with the boiling range distribution and heating value being closer
to those of diesel oil. Moreover, it was found that bio-oil

contained functional groups of oxygenated groups and
hydrocarbon group, such as, alcohols, ketones, aldehydes,

alkanes, alkenes, aromatic compounds, etc.
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