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Hydrodynamic evaluation of a NaSH loop piping
circuit in a molybdenum flotation plant by means of

radiotracers

Content
Molybdenum is a chemical element used in alloys (steel), catalysts, lubricants, pigments, and fertilizers, among
other applications. Molybdenum is contained in molybdenite minerals (MoS2), which is often associated with
copper sulphide minerals. Indeed, molybdenum is usually recovered as a co-product from copper mining.
Metallic molybdenum is separated from copper concentrate by a selective flotation process that uses a wide
variety of reagents. The process feeds copper sulfide concentrate produced through copper flotation and uses
a reverse flotation circuit where Molybdenum Sulfide floats and Cupper Sulfide is depressed at the bottom of
the cells. NaSH (sodium hydrosulfide solution) is the reagent applied to maintain the desired sulfidity levels
in the pulp.

A quality measurement that provides useful information about flotation plants operation is the use of radio-
tracers for the quantification of velocities and volumetric flow rates. The evaluation of amolybdenum flotation
plant requires accounting for materials entering and leaving the system (the so-called mass balances). Mass
balance calculations are improved and refined by experimentally determining flow velocities and volumetric
rates with the highest possible accuracy. In addition, flow velocity radiotracer data facilitates a) the identifi-
cation of obstruction points along the pipeline, and b) the on-site calibration of flow meters.

The general objective of this work is to characterize the hydrodynamic behaviour of the NaSH loop piping
circuit of the molybdenum flotation plant at Minera Los Pelambres, Chile. The loop pipeline feeds NaSH from
a storage tank towards the flotation cells. The specific objectives are to measure flow velocities and volumetric
rates in the circuit and identifying potential process improvements.

The radiotracer transit time method is very suitable for the on-site measurement of flow velocity. Br-82
labelled potassium bromide is used as a tracer for the liquid phase. The radiotracer is injected into the pipeline
and measured at various points of the circuit using nuclear instruments, allowing for non-invasive and real
time detection. Amounts between 5 and 40 mCi of Br-82 in solution are sufficient for adequate counting rates
and measurements.

Results show that the feed flow rate measured with the in-line flowmeter in the NaSH loop section differs 5%
from the value obtained with the radiotracer method. Furthermore, there were no obstructions in the NaSH
pipeline as indicated by radiotracer velocity measurements. On-site observations show that only certain parts
of the pipeline circuit were operating at the time of the measurements. Additionally, it was determined that
7% of the total flow returned to the storage tanks. This means that 93% of NaHS flow was consumed during
plant operation.

This work is an example of the application of radiotracer technology to improve and optimize performance of
industrial processes. The paper provides reliable information that allows the following: a) field comparison
with flow meters b) improvement of metallurgic balance calculations c) identification of obstructions in the
NaSH pipeline circuit. All data combined permits further improvements in the molybdenum flotation plant
operation.
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