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Table S1 Summary of polymer-specific pyrolysis pathways, products, and AI-relevant
	Polymer
	Structural feature
	Dominant degradation pathway and major products
	AI-relevant descriptors

	PET
	Aromatic polyester containing ester linkages and benzene rings
	PET pyrolysis mainly involves β-H transfer scission at ester bonds, C–O bond cleavage, decarboxylation, and decarbonylation of unstable end-groups, producing benzoic acid, CO2, CO, acetaldehyde, and acetophenone derivatives; acidic products such as benzoic acid may cause corrosion concerns.
	PET fraction; O content; O/C ratio; ester-bond and aromatic-ring indicators; TGA onset/peak temperature; oxygenate or acid-product labels

	PE / HDPE / LDPE
	Saturated polyolefin with linear or branched –CH2– backbone
	PE primarily degrades through random main-chain scission, radical recombination, intramolecular hydrogen transfer, β-scission, and disproportionation, generating alkanes, α-olefins, internal olefins, wax/oil fractions, and negligible solid residue under typical pyrolysis conditions.
	PE fraction; HDPE/LDPE type; branching proxy; H/C ratio; volatile matter; melting or melt-flow behavior; temperature, heating rate, and residence time

	PP
	Methyl-branched polyolefin containing tertiary carbon centers
	PP undergoes random chain scission followed by β-scission, with tertiary radical formation and intramolecular hydrogen transfer favoring the production of propylene, branched alkenes, branched alkanes, and oligomers; its liquid products are often rich in branched aliphatic hydrocarbons.
	PP fraction; methyl-branching or tertiary-carbon proxy; H/C ratio; volatile matter; temperature and residence-time descriptors

	PS
	Polyolefin backbone with pendant phenyl groups
	PS degradation is dominated by random main-chain scission, chain-end and mid-chain β-scission, depolymerization, and hydrogen-transfer reactions, producing styrene monomer, aromatic dimers, trimers, and other aromatic-rich liquid products.
	PS fraction; aromaticity or phenyl-group indicator; C/H ratio; styrene or aromatic-product labels; temperature and vapor residence time

	PVC
	Chlorinated polymer with –CH2–CHCl– repeating units
	PVC pyrolysis generally proceeds through low-temperature dehydrochlorination to form conjugated polyenes, followed by high-temperature fragmentation, cyclization, and aromatization, producing HCl, chlorinated hydrocarbons, chlorobenzenes, benzene, toluene, and chlorinated char.
	PVC fraction; Cl content; H/Cl ratio; dechlorination-temperature descriptor; HCl-emission label; chlorinated-product and char/coke risk labels



The descriptors listed in the last column are intended as potential feature-engineering candidates for AI-assisted plastic pyrolysis studies rather than definitive or universally applicable input variables. Their relevance and importance may vary depending on the prediction target, dataset composition, reactor configuration, catalyst system, operating conditions, data availability, and preprocessing strategy. Therefore, these descriptors should be selected and validated according to the specific modeling task, preferably through domain knowledge, correlation analysis, model-based feature importance, ablation tests, and external validation. The inclusion of a descriptor in this table does not imply a causal relationship with pyrolysis products.
