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[Abstract] Green methanol is an important option for the low—carbon transition of marine fuels and chemical
feedstocks, and the biomass gasification route has drawn sustained attention because of its wide feedstock
availability and large carbon reduction potential. This process involves a long and strongly coupled chain, and
the frequent fluctuation of feedstock properties makes it difficult for conventional experience—based operation
to keep the plant within its optimal region. This paper analyzes the application of Al—based optimization
functions in the biomass—gasification—to—green—methanol process. The process flow and its optimization
difficulties are reviewed first, and an Al optimization architecture composed of a data layer, a model layer and
a decision—and—control layer is then presented.Drawing on published studies and engineering practice, six
typical functions are discussed in turn: feedstock fluctuation sensing and blending optimization, optimization
of gasifier operating parameters, syngas hydrogen—to—carbon ratio adjustment, catalyst performance
prediction, equipment fault diagnosis, and digital—twin—based coordinated optimization. Reported results
show that machine learning models generally predict syngas composition and methanol yield with R? no
lower than 0.96, and the optimized values of key parameters such as gasification temperature and
steam—to—biomass ratio agree well with mechanistic simulation. Al—based optimization can shift plant
operation from after—the—fact correction to predictive, real—time optimization, although data quality, model
extrapolation capability and safety—constraint validation remain limiting factors. Development trends of this
field are outlined at the end of the paper.
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