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Fig.1 Optimization framework for raw material ratio of oxidation furnace
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Fig.2 Data driven input-output model for smelting furnace
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Fig.3 Two-stage decomposition for raw material ratio optimization
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Table 3 Optimization process of input composition for oxidation furnace based on Particle Swarm Algorithm
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Optimization of raw material ratio for lead smelting
oxidation furnace based on data model

XU Xiaofeng' , CHEN Jinshui', LU Jiangang', ZHANG Zhekai’, CAI Youzhong®, LI Yuzhen’

(1. College of Control Science and Engineering, Zhejiang University, Hangzhou 310027, China;
2. China ENFI Engineering Corporation, Beijing 100038, China;
3. Henan Yuguang Gold Lead Co. , Ltd. , Jiyuan 459000, China)

Abstract: The bottom-blowing continuous treatment for lead-based solid waste has the characteristics of
multivariability , nonlinearity, strong coupling and large lag, which cause difficulties for mechanism based
modelling and optimization. To solve these problems, this paper proposes a data-driven raw material
blending model for the smelting furnace, which achieves optimized control for key operating parameters.
Firstly, based on laboratory and process historical data, the relationship between raw material composition
and key process indicators of the smelting furnace is established by applying neural network; on this
basis, the Particle Swarm Optimization algorithm is applied to solve the optimal ratio of each component
in the raw material from the ideal operating conditions; finally, the ingredient problem is formulated as a
multi-objective optimization problem with nonlinear constraints and then solved by SLSQP. Integrating the
above modeling and optimization algorithms, a corresponding raw material management system has been
developed.
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