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The minerals world Is
already undergoing
disruption

50 billion tonnes per year of waste rock | e
and mine tailings needs solutions -
additional to waste repurposing...
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..as we face growing demand in a stralned mlnerals supply model
1000 o ditaube N Pe g
(‘“/ A E W ;

o SENEGAL B
g P.ul.ﬁﬂJ, 4




THE UNIVERSITY
OF QUEENSLAND
AUSTRALIA

A creative disruption in the making :

Nose-to-tail mining

"Under our current models, companies are like butchers extracting
just the prime cuts of meat and leaving the rest to go to waste. We

think it’s time to make sausages.” —
Prof Daniel Franks, Director, Global Centre for Mineral Security
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This is a large-scale circular economy strategy
for the mining sector already underway as
OreSand
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Franks, D. M., Segura-Salazar, J., Gallagher, L., Ekubatsion, L. H., Bioantika, G., Golev, A., Stringer, M., Rogers, P., Soto-Diaz, J., Ardhanari, M., Antonio, C., & Staines, L. (2025). Nose-to-tail mining: A circular solution for sand supply and

tailings reduction at scale. One Earth, 8(2), 101198. https://doi.org/10.1016/j.oneear.2025.101198
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What is OreSand?

OreSand is a form of sand manufactured as a by-product or co-product from primary ore processing

OreSand is not tailings. It comes from the ore, not from the waste.
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OreSand production scheme (Franks et al., 2025)
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Demonstrates
feasibility and and
low-carbon potential
of sand co-
production

Ore-sand: A potential new solution to the mine
tailings and global sand sustainabilty crises
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Golev et al. (2022)
https://smi.ug.edu.au/files/83107/FinalReport OreSand v1.pdf
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Residual iron oxides,
very low trace elements

Very fine quartz-based sand

Vale Sand vs ASTM 33 grading envelope
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https://smi.uq.edu.au/files/83107/FinalReport_OreSand_v1.pdf

Case 2 Newmont.

[Newcrest]

Ore- d Co-production from Newc
Cadia East HydroFloat Reject: An
Exploratory Study

o

Demonstrates
HydroFloat® reject
stream materials are
suitable for construction
to TRL 5 @ Cadia East

Segura-Salazar et al; https://doi.org/10.14264/96249f6

*

Continuing with a new
Australian Economic
Accelerator Ignite grant
this year
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https://doi.org/10.14264/96249f6

Why a creative disruption?
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Creative disruption is a constructive alternative to creative destruction — not just destroying the old, but
transforming it through strategic adaptive innovation that provokes and inspires rather than dismantles

Following the lead of Gehman, J., Etzion, D., & Ferraro, F. (2022). Robust Action: Advancing a Distinctive Approach to Grand Challenges. Research in the Sociology of Organizations, Volume 79, pp. 259-278.

Added value to OreSand producers

Tailings storage and management risk and cost reduction
Mineral processing circuit optimisation and efficiency gains
Primary product production capacity and efficiency gains
Expanded production portfolio

A new story in the mining impact narrative

Added value to OreSand consumers

* Overburdened supply chains are threatening the delivery and
maintenance of planned infrastructure

* Low-carbon primary sand product

« Limited alternatives: Natural, crushed and recycled aggregates
all have risks and constraints to overcome

« Partnership models with traditional natural sand suppliers look
promising
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A scaled upstream circular economy solution

The sand we need. From the ore we already process.

Sand demand ~50 Bt/y | Mine waste production ~50 Bt/y

Franks, D. M., Segura-Salazar, J., Gallagher, L., Ekubatsion, L. H., Bioantika, G., Golev, A., Stringer, M., Rogers, P., Soto-Diaz, J., Ardhanari, M., Antonio, C., & Staines, L. (2025). Nose-to-tail mining: A circular solution for sand supply and
tailings reduction at scale. One Earth, 8(2), 101198. https://doi.org/10.1016/j.oneear.2025.101198


https://doi.org/10.1016/j.oneear.2025.101198

THE UNIVERSITY
: OF QUEENSLAND
The challenge as we see it
OreSand market uptake is a complex innovation adoption process. 'Crossing 'the chasm’ between early

adopters and majority market needs more than technical innovation. Different strategies are need to address
market, established practices and other pragmatic needs in the mainstream market
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Image from Gallagher et al. (2021) Interim Report for Vale International on ore-sand. Available on request. This analysis drew on frameworks adapted from Rogers, E. M. (2010). Diffusion of Innovations (4th Edition). Simon and Schuster |
Moore, G. A. (2014). Crossing the chasm: Marketing and selling disruptive products to mainstream customers (Third edition). HarperBusiness, an imprint of HarperCollins Publishers. | Polhill, J. G., Ge, J., Hare, M. P., Matthews, K. B.,

Gimona, A., Salt, D., & Yeluripati, J. (2019). Crossing the chasm: A ‘tube-map’ for agent-based social simulation of policy scenarios in spatially-distributed systems. Geolnformatica, 23(2), 169-199. https://doi.org/10.1007/s10707-018-

00340-z
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+ Experimental and applied research 2
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demand side industry leaders ?66
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The

OreSand
Knowledge

Hub

* Supported by the Queensland
Government

* Building networks, knowledge and

decision support tools for OreSand project
ecosystems to get off the ground
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OreSand
INC.

; Supporting companies with
g : services and market
. g MG relationships to realise their
e, s pathway to market
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Thank you

Dr Louise Gallagher

Senior Research Fellow, Global Centre for Mineral Security
louise.gallagher@uqg.edu.au

@ smi.uq.edu.au/gcms

@SMI_uQ

m linkedin.com/school/sustainable-minerals-institute
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https://smi.uq.edu.au/gcms/research/ore-sand-circular-economy-solution-reduce-mineral-wastes-and-improve-global-sand-sustainability

