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Al-Driven Targeted High-Value Conversion of Biomass Platform Molecules:
Intelligent Creation of Photocatalysts and Integrated Design
of Chemical Processes

Bai Linlu

School of Chemistry, Chemical Engineering and Materials, Harbin, Heilongjiang 150080

Abstract : Against the background of green development and sustainable energy transition, the targeted high—
value conversion of biomass platform molecules has become a research hotspot. With powerful
data processing and simulation capabilities, artificial intelligence (Al) technology brings innovative
transformations to this field. In terms of the intelligent creation of photocatalysts, Al enables in—
depth data mining and accurate prediction of catalyst performance, realizing the rational design of
high—efficiency catalysts and breaking through the limitations of traditional development modes. In
the integrated design of chemical processes, Al can comprehensively take multi-scale and multi—
physical parameters into account, balance the contradictions among reaction conditions, mass and
heat transfer, product selectivity, and establish a full-life—cycle integrated framework. Focusing on
Al-enabled intelligent development of photocatalysts and integrated design of chemical processes,
this study explores their synergistic effects, aiming to provide new ideas and technical support for the
targeted high—value conversion of biomass platform molecules.

Keywords : directed conversion of biomass platform molecules; cutting-edge research and education
in chemical engineering; Teaching research in universities
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