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This study is a study of the efficiency of biomass oil, synthetic gas and biochar
production from palm waste (palm leaves) through pyrolysis. The focus is on the study
of the conditions in the pyrolysis process that affect the changes in the formation and
properties of the products. In addition, the economic feasibility study was also
conducted. The conditions used in the pyrolysis process, including gas flow rate,
reaction time, temperature and the N,:CO, atmosphere ratio, were systematically
changed to study the changes in the yield and quality of the products in order to solve
the waste problem and increase the income of palm farmers.

From the above conditions, the experiments found that the pyrolysis
temperature showed the most significant impact on the product distribution. The
highest biomass oil yield was at 700°C, with heavy biomass oil as high as 11% before
decreasing at higher temperatures. The N,:CO, ratio also played an important role, By
mixing CO, gas in the proportion of 0.75CO, and 0.25N, in a pyrolysis atmosphere,
increasing the yield of light biomass oil to 5.61% and biochar to 40.15%, while the
yield of synthetic gas decreased. The physical and chemical properties of the products
were characterized and showed that the control of pyrolysis conditions and the use
of limestone catalysts can significantly affect the composition of biomass oil. It is
noteworthy that the addition of atmospheric CO, increased the acid content of heavy
biomass oil from 53% to 60%, while the addition of limestone catalyst decreased the
acid content and increased ketones and phenols. This study also addressed the key
issue of biomass oil stability through a detailed analysis of the aging process within 36
days.

The results showed that acids and ketones decreased with the increase of
heterocyclic compounds and amides in heavy biomass oil, while light biomass oil

showed more complex changes, including an initial increase in acids and phenols,



followed by a decrease in acids and phenols and an increase in heterocyclic
compounds. For the synthesis gas products, higher temperature increased the
proportion of H, and CH,. For the addition of atmospheric CO,, the amount of CO
increased. The heating value of the synthesis gas products showed a range of 2-4
MJ/Nm?>, The technical and economic analysis of a palm leaf pyrolysis plant with a
capacity of 10 tons/day was conducted. A technical-economic analysis for a 10 t/d
pilot plant shows that the combined CO,/catalyst configuration can achieve the lowest
total investment cost (US$24.8 million) over a 10-year period, resulting from reduced

reactor volume and increased product selectivity.
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