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Proven Advantages

of Halide Leaching
* Versatile
* Clean
* Low cost

* Proven technology
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Faster, Better, Stronger




Feedstocks

= Low grade

Polymetallic

Contaminated

Concentrates / Bulk concentrates

Tailings / Wastes
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Versatile

Minerals

Chalcopyrite / Bornite
Tennantite / Enargite
Covellite / Chalcocite
Nickel laterite and saprolite
Galena

Sphalerite

Breakthrough Pyrite
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Versatile




Clean

Mild Conditions Halion™ Electrowinning Cell

= Atmospheric pressure

up to ; power saving

= No oxygen plant

= No gas emissions or liquid effluents vs sulphate electrowinning

Lowest CO, Emissions (csiro 2002) = Continuous copper production

= Up to 12 months operation without

Enhanced by: removing cathodes

* Bulk concentrates = Direct recovery of LME Grade A Cu from

« Greener power Cu(l) in halide
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Efficient

Extremely Low Cost

-$0.18.

(TAD Ingenious Extraction 2021)

« Before by-product credits
« EXxisting concentrate cost ~US$0.50/1b:
* Includes transport, TC/RCs, payable metal discount
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Leveraging Proven Technology
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Proven

Purification

Proven

Halion™ Electrowinning

Closes the loop
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Leveraging Proven Technology
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Commercialisation On Track to Market

Track 1: Halide Leaching

Using known technology

Generally recovering intermediate products

Ready for immediate application

Particularly As-contaminated feeds

Track 2: Halion™ E/W
= High purity copper production

= Commercialisation program at
Macquarie Uni DeepTech Incubator




Case Study 1

New leaching approach




Case 1: New Leaching Approach

Cobaltiferous Pyrite
* <0.8% Co
* >0.2% As
* 95% pyrite
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Case 1: New Leaching Approach

Halion Loop™ conditions:
* 6M NaCl / NaBr

« 70°C
« Atmospheric pressure Photo
+ No air / O, Redacted

 Tests at pH ~2 to ~10
* ORP ~800mV (vs Ag/AgCl)
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Case 1: New Leaching Approach

Results
e Scouter tests
* 50-64% Co extraction

 Hematite formation
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Case 1: New Leaching Approach

Sulphur Oxidation

FeS, = Fe3* + 2S° + 3e 30%

Total Sulphur Assay (Solids): XRF
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Case 1: New Leaching Approach

The Opportunity
 Proof of principle established
 Potential for reagent-less leaching in some applications
 Potential for new patent footprint in halide leaching
» Significant extension of leaching capabilities: tailings and concentrates
 Possibilities emerging rapidly

* Available for Track 1 immediate commercial application
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Case Study 2

Complicated Resource

Polymetallic, Low-Grade, High Arsenic




Case 2: Polymetallic Resource

Base Case: Conventional smelter concentrate
» 250ktpa
* 30% Cu
* 4% Zn, 1% Pb
* Ag / Au credits
* 5% As

© ALTA



Case 2: Polymetallic Resource

ECapex ENPV

Base Case Outcomes 1000
* IRR >75% S0
» Payback < 2 years f%zooo
* Mine to Metal: US$1.07/Ib Cu ’ 1000
« (including by-product credits) ° ?

Maintenance

Transport &
handling

Utilities
Employee

costs Mine & Mill

Reagents
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Case 2: Polymetallic Resource

Enhanced Case: Bulk concentrate
» 350ktpa
« 20% Cu
* 11% Zn, 3% Pb: +35 ktpa metal
* Ag / Au credits
* 4% As

© ALTA



Case 2: Polymetallic Resource

4000

Enhanced Case Outcomes
mBase Case

* IRR >75% ) 3000
- Payback < 2 years Z%zooo
» Opex savings at mill ’ 1000
 Extra metal recovery . -Ca peX-

* Revenue +US$100 million pa

Maintenance

* Mine to Metal: US$0.39/Ib Cu

Transport &
handling

* (including by-product credits) Utiities

Employee
costs

W ALTA Reagents
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Summary

The Halion Loop™
* Clean, versatile and economic
« All of the advantages of proven chloride hydrometallurgy leaching & purification
« ...with key breakthrough to close the loop on cyclic processing
* Available now to unlock value from marginal and contaminated resources
 Targeting low-grade, polymetallic and arsenic contaminated feeds

 Capabilities in multiple metals
- Cu, Ni, Co, Pb, Zn
-Ag, Au, PGMs

-REEs, U, Th? And beyond? =
@ALTA Loop)



Acknowledgements

With thanks to:
» Think & Act Differently, powered by BHP
* Unearthed
« Macquarie University DeepTech Incubator

* Brisbane Met Lab

© ALTA



Not this kind of gfeen copper
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Copper Made Green

Dave Sammut
CEO & Founder

0438 675 232
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