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Abstract: This review systematically evaluates current research on aromatic hydrocarbon production through
pyrolysis integrated with biomass torrefaction pretreatment.The study focused on the torrefaction methodologies , combined
pretreatment approaches, catalyst selection, and reaction temperature on aromatic hydrocarbon production. Single-stage
torrefaction pretreatment enhances biomass quality by eliminating moisture and reducing oxygen content, thereby
establishing a favorable feedstock foundation for subsequent aromatic formation. Integrated processes combining
torrefaction with acid pretreatment and catalytic pyrolysis demonstrate synergistic effects in impurity removal and reaction
pathway modulation, resulting in substantial improvements in aromatic productivity. Catalyst systems including ZSM-5,
HZSM-5,and metal-modified variants exhibit superior performance in promoting aromatization reactions while optimizing
product distribution profiles. Strategic control of torrefaction and pyrolysis temperatures enables precise regulation of
biomass component degradation kinetics and targeted aromatic synthesis pathways.Through optimized thermal processing
conditions, this integrated approach achieves simultaneous enhancement of both aromatic yield and selectivity, offering a
technically viable pathway for high-value conversion of lignocellulosic biomass into industrially significant aromatic
compounds.
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