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Research progress on artificial intelligence—assisted screening and optimization
of catalysts for biogas reforming
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Abstract: Biogas reforming converts CH, and CO, into syngas with tunable H,/CO ratios, offering a route for
upgrading biomass—derived carbon resources. Catalyst design remains challenging because feedstock composition,
trace impurities, coke formation, sintering, and long—term stability are strongly coupled. This review summarizes
catalyst systems and deactivation features in biogas dry reforming, steam reforming, and bi-reforming from a
modeling—oriented perspective. It further discusses structured data construction, descriptor selection, model
screening, operating—condition optimization, and multi—objective decision—making, with emphasis on evidence
levels that distinguish direct biogas data from transferable studies on related reforming systems. Feasible integration
of artificial intelligence with theoretical calculations, in situ characterization, and mechanistic analysis is also
examined for rational catalyst design. Future work should define data sources and applicability boundaries clearly

and develop workflows linking data, models, mechanisms, and experiments.
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Fig. 1 Framework for artificial-intelligence—assisted screening and optimization of biogas reforming catalysts and assessment of

applicability boundaries
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Table 1 Comparison of reaction characteristics and engineering constraints of major biogas reforming routes
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Fig. 2 Comparison of dry reforming, steam reforming and bi-reforming pathways for biogas conversion
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Table 2 Key design variables and application orientation of biogas reforming catalyst systems
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Table 3 Coupling relationships between catalyst design variables and performance responses
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Table 4 Major deactivation pathways and mitigation strategies for biogas reforming catalysts
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Table 5 Data sources, key fields and governance priorities in biogas reforming catalyst research
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Fig. 3 Architecture for organizing materials data from databases to structured knowledge
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