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Abstract: In this research, Koosh mineral processing plant’ performance was investigated and troubleshot
using systematic sampling. As there was no mass/volume flowmeter on the pipelines, process flow rates
were calculated based on the mass balancing of notes using obtained gross samples data from different
points of the plant. Obtained results indicated that about 10% Pb and 6% Zn were lost in the pre-flotation
stage. Regarding the particle size of pre-flotation stage, entrainment was detected the main reason of Pb
and Zn loss. Therefore, applying appropriate depressants and cleaning of the floated part can decrease Pb
and Zn loss in the pre-flotation stage. Mass balancing results show that addition of the higher amount of
reagents did not improve flotation recovery. Pb recovery generally was under 50% and Zn recovery did
nor reached higher than 62%. Zinc loss to Pb final concentrate and lead and iron content in the Zn final
concentrate was high. Consequently, in order to improve plant metallurgical efficiency using appropriate
depressant, selective collectors, appropriate reagents distribution were recommended.

Keywords: Flotation circuit, Sampling, Mass balance, Troubleshooting.

INTRODUCTION

Mass balancing is critical to many mineral processing plants: troubleshooting/improving/ assessing
plant performance, monitoring/controlling plant operation, accounting/reporting metal production. In order
to calculate a steady-state mass balance for an entire complex circuit, sampling from the minimum streams
is required. Any plant flowsheet can be reduced to a series of nodes, where process streams either join or
separate. It has been reported that, providing the mass flow of a reference stream is known, the minimum
number of streams which must be sampled to ensure production of a complete circuit mass balance is [1,2]:
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N=2(F+S)-1

where N= minimum number of streams, F = number of feed streams; S = number of simple separator
nodes.

In this research Kooshk mineral processing plant was simplified to joint / separator nodes. Minimum
sampling were detedcted and required samples were taken from the simplified streams. Then a steady-state
mass balance was calculated from the connection matrix and plant performance and troubleshooting was
applied.

METHODS

Figure 1 shows Kooshk simplified plant as nodes and streams. Minimum sampling points was calculated
21 streams.
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Figure 1. Kooshk simplified plant as nodes and streams (* symbol indicates sampling points)

FINDINGS AND ARGUMENT

The mass balancing results indicated that about 10% and 6% of Pb and Zn is loosed in the pre-flotation
stage and transferred to tailing directly, respectively. Particle size analysis of pre-flotation stage concentrate
showed that about 87% and 70% of Pd and Zn is have been distributed in the size fraction of finer than 11
micron, respectively. Increasing pulp solid percent in the pre- flotation stage resulted in increasing of slimes
entrainment. As a results Pb and Zn loss enhanced to tailing.

The obtained results from the sampling and mass balancing indicated that galena is not appropriately
floated in the Pb circuit. Presence of carbonaceous matters, tarnished surface of galena and lack of frother
were proposed as main reasons for decreasing galena recovery in this stage.

Results of different stages of sampling presented in the Figure 2 (N1 —N6). The results shows that
sphalerite recovery changes from 40 to 70% .However it can be observed that pyrite floated considerably
beside the sphalerite in the rougher stage. In addition results indicated that Zn grade in the final tailing is
high.
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Figure 2. Sphalerite and pyrite recovery in the 6 stages of sampling in the Zn rougher circuits

CONCLUSIONS

Performance of Kooshk mineral processing was investigated in this work using systematic sampling
and mass balancing of flotation circuits. Connection matrix was used for calculation of streams flow in the
plants. Based on the obtained results, applying appropriate type and dosage of reagents is recommended in
order to improve Pb and Zn recoveries, when the plant recovery is low. In addition pyrite depression during
the flotation is necessary for producing high grade concentrate. Therefore, applying appropriate pyrite
depressant is recommended in the plant.
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