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Pyrolysis of Palm Fibre, Coffee Husk and Eucalyptus Wood
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Abstract

Biomass is a potential renewable energy source due to net zero
emission of CO, and low sulphur emission in the atmosphere compared to
fossil fuel when it is burned. Pyrolysis, a thermo-chemical process which
biomass was converted into valuable products, is a promising tool for
providing to alternative fuel oil or a chemical feedstock. Pyrolysis
experiments have been conducted in a fixed-bed reactor. The experiments
were conducted at a specified pyrolysis temperature and nitrogen gas flow
rate of 200 cm’/min. Effect of temperature on the liquid yield of
eucalyptus wood was studied at 450, 500 and 550°C. The statistical
analysis showed that the maximum liquid yield was obtained at 500°C.
When comparing the liquid yields the results showed that eucalyptus wood
gave maximum liquid yield of 47.2 wt.%. The calorific values of the
pyrolysis liquid products were measured by bomb calorimeter, palm fibre
showed the highest calorific value of 28.9 MJ/kg oil. When comparing
calorific value in the same biomass amount, palm fibre and eucalyptus
wood have the same calorific value (4.26 MJ/kg biomass). Liquid products
compositions by distillation method revealed that palm fibre gave the
highest gasoline fraction of 94.8 wt% and when comparing gasoline
fraction in the same biomass amount, eucalyptus wood has the highest
gasoline amount of 0.41 kg/kg biomass. Solid product or char was used to
adjust soil pH. Char of palm fibre gave the maximum pH (10.34),
followed by eucalyptus char (9.85) and coffee husk char (7.54). To adjust
soil pH from 5.85 to 7 by char the results showed that 111 kg palm fibre
char per soil 1 ton while 1 ton of eucalyptus wood char is needed to get the

same pH but coffee husk char can’t be used to adjust the soil pH.
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