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Reported energy intensity of copper
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Limitations of using sustainability report data

* |nconsistency in reporting
methods between companies.

* Data is usually for entire sites Concentrator Leaching
or business units, rather than
for individual processes. smelter Solvent

Extraction

e Need to allocate site-based
data to co-products

(eg. gold, molybdenum, etc.)
Copper
Cathodes

Refining Electrowinning
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Significant site-to-site variability
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Change in energy intensity through time
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Mine and SX-EW
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Mine, Concentrator and SX-EW
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Mine and Concentrator
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Mine, Concentrator and Smelter
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Mine, Concentrator, Smelter and Refinery
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Mine, Conc., Smelter, Refinery and SX-EW
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Smelters -
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Refineries
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Reasons for changing energy intensity
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Reasons for changing energy intensity

1 5 Ore grades more strongly correlated with energy intensity
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Change in Ore Grades
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Ore Grade Decline is a Long Term Trend
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Northey et al. 2013. Resources, Conservation and Recycling, 83: 190-201.

17 | Status of specific energy intensity of copper | Stephen Northey




Chile sourced electro-refined copper
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Implications

* The energy intensity of copper is likely to increase despite
efficiency improvements of individual processes.

* Ore grade decline will be a major cause of this, other factors
include:
— Increasing mine depth
— Changing mineralogy

* Research needs to consider the full value chain (ore to refined
metal) so that tradeoffs between energy and cost between
individual unit processes can be fully considered.

* Life-cycle assessment and techno-economic assessments provide a
pathway to understand these.
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Other Graphs
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Mine Type
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Greenhouse gas emissions
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