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Improving the parameters affecting the agitator of the copper ore flotation cell of the

Daralo copper complex concentration plant
Abdollah Khaloei !, Seyed Amir Abbas Oloomi 2*, Seyed Ali Agha Mirjalily 2, Mohammad Hasan Zare?
1 Ph.D. Student, Mech. Eng., Ya.C, Islamic Azad Univ., Yazd, Iran.
2 Assist. Prof., Mech. Eng., Ya.C, Islamic Azad Univ., Yazd, Iran.
3 Assoc. Prof., Mech. Eng., Ya.C, Islamic Azad Univ., Yazd, Iran.

Abstract

Hydrodynamic components in column flotation significantly affect process performance and efficiency.
Computational fluid dynamics is a powerful numerical method for analyzing and predicting these
components. Therefore, the flotation process was modeled using commercial ANSYS Fluent software. Two-
phase modeling was performed using the volume of fluid (VOF) module. First, grid independence was
investigated, followed by validation of the developed numerical model. For different blade arrangements
inside the flotation cell, the flow field, bubble diameter, and gas holdup were evaluated. The results showed
that horizontal blade placement provided the best performance in reducing axial mixing in the column and
reduced axial velocity by up to 75%. Increasing mixer rotation speed above 700 rpm increased separation
forces, consequently reducing copper particle recovery. It also increased foam-phase instability, which was
attributed to the formation of larger bubbles. Larger bubbles have higher surface energy, resulting in lower
copper recovery. Furthermore, positioning the mixer closer to the bottom of the flotation cell increased the
effect of turbulence on the foam phase, making it more unstable and reducing copper recovery. Increasing
the frother concentration decreased bubble size, thereby increasing foam-phase stability and copper
recovery. Finally, increasing the pulp solids percentage resulted in higher copper particle recovery.

Keywords: Flotation; copper concentration; computational fluid dynamics; Daralu copper complex.
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