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A Methodology for Systemic Plant Research: An Industrial Case Study Investigating
the Effects of Water Quality on Pentlandite Flotation Recovery

Global demand for critical metals continues to rise beyond what the future mineral
reserves would offer, putting more pressure on the mining industry to significantly
improve operational-, energy- and water resilience to get the most out of the current
ore reserves. The study was centered on a mine situated above the Arctic Circle
and investigated the effects of recycled process water on the flotation of pentlandite
minerals.

The thesis demonstrates the inadequacy of an engineering-centric approach to
process optimization. It shows how process water quality varies with climate change
and consequently impacts pulp chemistry. By using the mature theory of flotation to
highlight the importance of pulp chemistry, a methodology for systemic plant
research that would lead to process optimization was proposed. The poor flotation
response of pentlandite during summer months is driven by changes in recycled
process water chemistry, affecting pulp chemistry and mineral surfaces.

The thesis highlights the need to assess if recycling process water through the
tailing storage facility is suitable for process optimal performance.
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