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Fig.1 Tubular stirred reactor and gas-liquid

mass transfer measurement system
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Table 1 Experimental system and operating parameters
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Fig.3 The change of dissolved oxygen

concentration in the experimental process system
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Gas-liquid mass transfer characteristics of a new tubular stirred reactor
LI Tianci'*, ZHAO Qiuyue'?, ZHU Shuai'”>, ZHENG Mingzhao'*, ZHANG Tingan'*"
(1. School of Metallurgy, Northeastern University, Shenyang 110819, China;
2. Key Laboratory of Ecological Metallurgy of Polymetallic Symbiotic Ores of Ministry of Education, Shenyang 110819, China;
3. Chinalco Southeast Materials Institute ( Fujian) Technology Co. , Ltd. , Fuzhou 350015, China)

Abstract: The mixing and mass transfer performance of the multiphase system directly affects the multiphase
reaction process. The team developed a new type of tubular stirred reactor that discharges gas from the impeller
end. The steady-state sulfite method (FSM) was used to study the gas-liquid mass transfer performance of the
reactor. The effects of ventilation flow rate (), stirring Froude number Fr and liquid content on the volumetric mass
transfer coefficient k, a were investigated. The results show that increasing () and Fr can effectively improve £, a.
The new inlet mode can enhance k,a, which is about 2 times higher than that of the traditional reactor. The gas-
liquid mass transfer performance of the reactor is highest at € =0.5, Fr=0.054, Q =1.6 m’+h™', with k, a =
0.0324s".

was basically within 25% , which has reference significance for improvement and application of the subsequent

Based on the experimental data, a dimensionless correlation for k; @ was established, and the error

reactor.

Key words; multiphase reactor; aeration; Froude number; gas-liquid system; gas-liquid mass transfer;

metallurgical equipment



