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Co-Pyrolysis of Wet Torrefied Bamboo Sawdust and Plastic: Synergistic Effects and Kinetics
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In this study, BSD is torrefied at 140 °C in water presence of an acid catalyst (10%) with salt (30%) for 30 minutes after getting
solid hydrochar co-pyrolysis with LLDPE with different ratio with different heating rates (5-40). The thermal behavior of
TBSD, LLDPE and mixed samples (TBP3:1, TBP1:1 and TBP1:3) are analyzed by TGA temperature ranging from 30 °C to 800 °C
under argon atmosphere. In W, various parameters such as temperature, catalyst and salt concentration on properties of
biochar were elucidated in a fixed residence time (30 minutes). Energy content or higher heating value of solid hydrochar is
increased from 17.04 to 24.02 MJ/kg due to major removal hemicellulose and minor removal of cellulose. The ultimate analysis
indicates that upgrading process converted green waste (BSD) near to clean solid fuel with high energy density. Blended sample
TBP1:3 has a more positive synergistic effect during copyrolysis of TBSD and LLDPE as compared to TBP1:1 and TBP3:1 at 40
°C min-1. The data obtained from TGA was used to determine the kinetic parameters (activation energy (Ea) and frequency
factor (A)) by using isoconversional methods (KAS, OFW and FM models). The average activation energy for blended samples
(TBP3:1, TBPI1:1 and TBP1:3) during copyrolysis were found to be 225, 224 and 253 from KAS, 275, 272 and 263 from OFW,
238,237 and 256 kJe mol-1 from FM models. The reaction mechanism was identified by Criado's master plot show multi step
reaction taking the value of apparent activation energy from the FM model.
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