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established,and an optimization algorithm based on Double Deep Deterministic Q-Network (DDQN)
model is introduced. At the same time,Residual Network is combined with residual network. ResNet's
deep learning capability to realize the detection and early warning of abnormal equipment operation
status. The simulation results show that the intelligent control algorithm can not only greatly improve
the operating efficiency of hydrometallurgical equipment,but also enhance the stability and reliability
of the system and improve the economic benefit of enterprises.

Key words: hydrometallurgy; equipment;intelligent control; DDQN;ResNet;simulation analysis
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Complexation Extraction for Defluorination and Resource of Fluorine in
Zinc Smelting Waste Acid
ZHANG Xuan',LI Yong', HE Jingui’

(1. College o f Metallurgy , Northeastern University ,Shenyang 110819,China
2.College of Materials Science and Engineering , Shenyang Ligong University ,
Shenyang 110819,China)

Abstract: The efficient removal of fluoride from zinc smelting waste acid by complex extraction using
P204 as the extractant was investigated. The effects of concentration of fluorine and aluminum in
aqueous phase,pH,extraction temperature and time on the extraction rate of fluorine and aluminum
were examined, The resource utilization of aluminum fluoride was also discussed.The results show that
under P204 concentration of 1 mol/L, AI*" concentration in aqueous phase of 0. 1 mol/L, F~
concentration of less than 0. 025 mol/L,pH=3. 0~3. 5, extaction time of 8 min and room temperature,
the extraction rate of fluorine can reach 96. 18%. Using 1. 0 mol/L sulfuric acid solution to strip of
the fluorine-aluminum-loaded organic phase, the stripping rates for F~ and AI’" are 81. 88% and
39.39% ,respectively. Cryolite can be obtained by precipitation of stripping solution,and the synthesis
of cryolite is more favorable under the condition of pH=4.

Key words: zinc smelting waste acid;complexation extraction;P204 ;fluorine;aluminum;removal;

resource utilization



