Optimising cyclone performance for enhanced tailings utilisation in cemented paste backfill operations at Porgera gold mine.
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ABSTRACT
Cemented paste backfill (CPB) is increasingly recognised as a critical enabler of sustainable underground mining, providing a pathway to repurpose tailings while supporting excavation stability, ore recovery and long-term environmental stewardship. At the Porgera gold mine, CPB forms an integral component of the underground mining strategy by converting classified tailings into an engineered fill material that supports primary-secondary stoping sequences, reduces reliance on ore pillars and facilitates extraction of adjacent ore bodies. To improve paste performance and reduce binder consumption, a metallurgical optimisation program was undertaken at the waste treatment plant cyclone circuit that supplies feed to the paste plant. Particle size distribution is a key determinant of paste backfill performance, with optimised grading reducing void ratio and improving the stope stability of the deposited fill mass. Cyclone classification achieves this by adjusting vortex finder and spigot dimensions to control the underflow particle size distribution (Kuganathan and Grice, 2007). The objective was to increase fines content from approximately 20% to 30% passing 20µm while maintaining a target underflow density of 52-58% solids. Based on modelling work from Weir Minerals, alternative vortex finder and spigot configurations were trialled across a 21-cyclone cluster to evaluate their impact on particle size distribution, feed density and downstream paste properties. Results demonstrated the inherent trade-off between cyclone underflow density and fines recovery but with no single vortex finder and spigot configuration achieving both targets simultaneously. However, operating mixed cyclone configurations in parallel provided a practical solution capable of meeting the desired paste plant specifications. The optimisation trial also improved feed density stability and statistical analysis indicated significant improvements in early-age unconfined compressive strength at 4% binder addition. This case study highlights how reclassification of tailings streams can enhance paste backfill performance, support faster stope turnaround, improve resource utilisation while reimagining tailings as a value stream within a circular mining framework.
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