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Modeling of a Peristaltic Pump Function in Column
Flotation Using Statistical Design of Experiments

Sied Ziaedin Shafaei Tonkaboni; Mohammad Kor; Faramarz Doulati; Reza kakaie

ABSTRACT

In mineral processing plants, particularly in column flotation, the pulp flow is sometimes necessary to
be sent up to the highest level in plant circuit with a low flow rate. This could not be achieved well by
normal pumps due to the dependence of pressure head to the rate of pulp flow. On the other hand, the
peristaltic pumps work independent of the pulp pressure head and its viscosity. This paper investigates the
function and the behavior of peristaltic pumps installed on a pilot column flotation against the changes of
pressure head and the type of pulp. To determine the mathematical model describing the pump behavior,
a statistical experiment approach using a Design Expert software was used. In these experiments, the
motor RPM and pressure head were selected as quantitative variables, Pulp type was chosen as qualitative
variable and pulp flow rate was considered as response. The results show that a Quadratic model is the
most appropriate model governing the pump behavior. Residual and sensitivity analyses show a close
agreement between the model and experiments. These analyses also show that the motor RPM had a
meaningful effect on the rate of pulp flow. The variation of pressure head and fluid type and its viscosity
did not have a considerable effect on the response.
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