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Model for Flotation Kinetic Constant and Particle Residence Time
of Phosphate Ore in a Flotation Column

SHI Zhangjie' , HUANG Wenyan', DENG Fuli', LONG Bingwen', DING Yigang', ZHANG Yi'?
(1. School of Chemical Engineering and Pharmacy, Wuhan Institute of Technology, Wuhan 430073, Hubei, China;
2. Hubei Three Gorges Laboratory, Yichang 443007, Hubei, China)

Abstract; Medium and low grade phosphate ores were floated in a packed flotation column, and the phosphate recovery
after different floatation time were measured, which were then fitted with four classical kinetic models respectively.
Results show that the first-order kinetic model is more suitable to describe and predict the flotation process. The particle
residence time in the flotation process of phosphate ore measured in the experiment was correlated to the flotation kinetic
constant, and a mathematical model was derived for the average residence time and flotation kinetic constant. With this
model, the appropriate average particle residence time is calculated to be 201.87 s and the corresponding flotation
kinetic constant is 0.114 81.
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Fig.1 Relationship between recovery and time

at different superficial gas velocities
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Table 1  Fitting of data from different kinetic models
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Table 2 Average residence time and flotation kinetic constants at

different apparent gas velocities

Jg/(cm -s7h /s k/s™!
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apparent gas velocities
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