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[Elhr5 B/ (romin ") B/ Pa-s LB AR/ m PEHE/ (mes ™) BRFRIREL/ (g-1L7")

Kl 5(a) K 6(a) 600 0.000 8 0. 004 0. 15 0
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Fig.4 Schematic diagram of cross-section
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Fig.5 Velocity distribution inside the stirred tank under different concentrations of sulfuric acid
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Fig.6 Distribution cloud map of gas content in the reactor under different sulfuric acid concentrations
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Fig.13 Velocity distribution inside the stirred tank at different bubble diameters
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Fig. 14 Gas holdup distribution inside the stirred tank at different bubble diameters
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Multiphase flow characteristics in stirred tanks based on
CFD-PBM coupling model

CHEN Chunlin', CHEN Fengyang™®, LIU Qihong®’, ZHAO Zhongzheng’” , HOU Yanging””
(1. Yunnan Chihong Zinc & Germanium Co. , Ltd. , Qujing 655011, China;
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2. State Key Laboratory of Complex Nonferrous Metal Resources Clean Utilization , Kunming 650093, China;

3. School of Metallurgical and Energy Engineering, Kunming University of Science and Technology, Kunming 650093, China)
Abstract; The gas-liquid flow and oxygen content in the pressurized leaching stirred tank to some extent restrict the
reaction efficiency inside the tank. Currently, the research on related literature is relatively scarce. In this paper,
a mathematical model of gas-liquid flow in the stirred tank is constructed based on Fluent, and the influence of
sulfuric acid concentration, baffle, intake velocity and bubble diameter on the gas-liquid flow inside the tank is
explored by means of CFD simulation technology. The results show that when the concentration of sulfuric acid rises
from 0 g/L to 60 g/L, the flow rate in the reactor slows down and the stirring area becomes smaller. However,
when the oxygen content in the reactor rises from 0. 194 4% to 0. 201 7% and the concentration increases from 60
g/L to 180 g/L, there is little change. The installation of baffles will convert the tangential velocity inside the
reactor into radial and axial velocities, suppress the swirling phenomenon, increase the distribution of turbulent
kinetic energy inside the reactor to promote stirring and mixing. The gas holdup increases by 2% , but the stirring
power inside the reactor increases by 1.2% . Increasing the air intake velocity will significantly increase the gas
content in the reactor. When the air intake velocity changes from 0. 15 m/s to 0. 25 m/s and 0. 35 m/s, the oxygen
content increases from 0. 61% to 1. 04% and 1. 53% respectively. Increasing the diameter of the intake air bubbles
slightly reduces the gas holdup in the reactor. When the diameter of the intake air bubbles changes from 0. 001 m to
0.004 m and 0. 005 m, the gas holdup decreases from 1.005% to 0.996% and 0. 985% respectively.

Key words: stirring tank; velocity flow field; oxygen content; gas-liquid two-phase flow; sulfuric acid
concentration; baffle; intake velocity; bubble diameter
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