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Abstract

This study aims to address the challenges of delayed response of equipment parameters, insufficient energy efficiency of thermal
systems, and production interruptions caused by mechanical vibrations in the industrial production of pseudo boehmite. A systematic
analysis was conducted on 217 sets of production test data from July 27 to October 30, 2023, and a quantitative relationship model
between equipment operating parameters and production performance was established using methods such as multivariate regression
analysis and response surface methodology. The study revealed the influence mechanism of parameters such as host speed (28.5-
90Hz), blowing and induced draft frequency (28-42Hz), and natural gas flow rate (87-134m 3/h) on product particle size (D50=20-
45 p m), crystallinity (72-89%), and unit energy consumption (1.8-2.3GJ/t). The results show that the synergistic effect of parameters
can explain 83.2% of the fluctuation in production efficiency. Based on this, the proposed parameter optimization scheme reduces the
host shutdown rate by 67%, increases the product qualification rate to 95.2%, and reduces energy consumption by 18.7%, providing a
quantifiable control method for the optimization of chemical powder material processes.
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