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Life Cycle Assessment of the Pyrolysis Process of Biomass from Cassava Residue
By Miss Taninat Tanananthanakit

Miss Siriwan Chantoeb
Abstract

This study aims to evaluate the life cycle of the pyrolysis process of biomass
derived from cassava residue, which is a waste product from the cassava processing
industry in Thailand. The study focuses on analyzing the environmental impacts and
the efficiency of the pyrolysis process at three temperature levels are 500 °C 600 °C
and 700 °C.

This study was conducted by simulating the slow pyrolysis process using the
COCO Simulator to analyze the yield distribution of the products, including solid,
liquid, and gas phases. At 500 °C the mass fractions of biochar bio-oil and biogas were
29.17% 41.18% and 29.65% respectively. As the temperature increased to 600 °C and
700 °C the yield of biochar decreased, while the yields of bio-oil and biogas increased

due to the intensified decomposition of organic compounds.

Life cycle assessment using SimaPro showed that environmental impacts
across 18 categories varied with operating temperature. The six most significant
impacts consistently identified were 1) natural land transformation 2) freshwater
eutrophication 3) marine ecotoxicity 4) freshwater ecotoxicity 5) human toxicity and

6) fossil resource depletion.

This research demonstrates that controlling the temperature in the pyrolysis
process significantly affects the yield product and the proportion of products, as well
as the environmental impacts. Although pyrolysis effectively manages cassava pulp
waste, further improvements are necessary to minimize its environmental footprint.
Therefore, life cycle assessment is essential for guiding the development of efficient

and sustainable biomass pyrolysis processes.



