[bookmark: _e6fkegy5a487]Heap Leach vs Flotation: Which Copper Processing Method Costs Less?
Here's a question that determines whether a copper project gets built or dies: which processing method do you use? The answer dramatically affects capital requirements, operating costs, and ultimately whether your project makes money.
Two main methods dominate copper processing: heap leaching and flotation. One costs $50-100 million to build. The other costs $200-500 million. That difference matters for junior miners trying to reach production without endless capital raises.
[bookmark: _rt3d70em9hvc]Capital Costs: Where Projects Live or Die
Heap leach operations require $50-100 million for a typical facility processing 2-3 million tonnes per year. That includes leach pads, solution collection systems, solvent extraction plant, and electrowinning facility.
Flotation plants? $200-500 million for similar throughput. You need crushing circuits, grinding mills, flotation cells, concentrate handling, and tailings management. More complex equipment, longer construction timelines, substantially higher engineering requirements.
For junior miners, that capital cost difference often determines whether a project gets financed. It's easier to raise $75 million than $300 million.
[bookmark: _bg23hjh9c90o]Operating Costs Tell the Rest
Heap leach operations typically cost $8-15 per tonne. You're crushing ore, stacking it on lined pads, applying sulfuric acid solution, and extracting copper through solvent extraction and electrowinning.
Flotation operations run $20-35 per tonne. Fine grinding consumes substantial power. Flotation reagents aren't cheap. You're producing concentrate that needs additional processing or transportation to smelters.
But recovery rates differ significantly between methods.
[bookmark: _jadca9ss2x9k]Recovery Rates: The Tradeoff
Heap leaching typically recovers 50-70% of contained copper from oxide ores. You're leaving 30-50% of the copper in spent ore. For oxide deposits with the right mineralogy, that tradeoff between recovery and cost makes economic sense.
Flotation recovers 85-95% of copper from sulphide ores. You're capturing almost all contained copper, producing high-grade concentrate smelters want. The higher costs get justified by superior recovery.
The question isn't which method is "better"—it's which matches your ore type and economics.
[bookmark: _y8rn8mex80p9]Ore Types Determine Processing Method
Oxide copper ores respond well to heap leaching. Minerals like malachite, azurite, and chrysocolla dissolve in acidic solutions. Queensland's districts like Chillagoe contain oxide zones near surface where weathering oxidized original sulphide mineralization.
Sulphide copper ores require flotation. Minerals like chalcopyrite don't dissolve effectively in heap leach solutions. You need flotation to separate copper minerals from waste rock.
Many deposits contain both—oxide near surface and sulphide at depth. Start with lower-capital heap leaching to generate cash flow, then potentially add flotation if sulphide resources justify investment.
[bookmark: _iswkwepz91u2]Environmental Considerations
Heap leach operations have larger land footprints. You need space for leach pads, solution ponds, and spent ore storage. Environmental impacts are manageable with proper liner systems.
Flotation produces tailings requiring permanent storage facilities. Tailings dams need careful engineering and long-term management. Regulatory scrutiny has increased substantially after high-profile failures globally.
Heap leach permitting can sometimes be more straightforward due to lower tailings volumes and simpler water management.
[bookmark: _8h75qtz2c5uw]Why Tartana's Approach Makes Sense
Tartana Minerals exploring Chillagoe is targeting copper-zinc-gold prospects including oxide copper suitable for heap leaching. Their partnership strategy with existing facilities like Mungana plant provides optionality.
Oxide copper could potentially go through heap leach processing with lower capital requirements. Sulphide ores could process through flotation at Mungana, which already has infrastructure and permits. That's strategic flexibility most projects don't have.
By trucking ore to existing facilities rather than building from scratch, Tartana dramatically reduces development capital. Whether heap leach or flotation proves optimal, the infrastructure exists regionally to handle both.
[bookmark: _lhdd3j4jqjdn]What Investors Should Evaluate
When assessing copper projects, ask: What's the ore type? Which processing method? What are capital and operating costs? What recovery rates?
Projects proposing $300 million flotation plants need robust resources and clear financing. Projects targeting heap leach with $75 million capital have fundamentally different risk profiles.
For Queensland, oxide copper near surface, existing infrastructure, and proven geology create opportunities for lower-capital strategies majors won't pursue but juniors can execute.
The processing method isn't just technical detail. It's the difference between a project that gets built and one that doesn't.



