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Safety Share

Å! ǎŀŦŜǘȅ ǎƘŀǊŜ Ŏŀƴ ǎŀǾŜ ŀ ƭƛŦŜΧΧΦ

ÅHemochromatosis

Metallurgium



Safety Share

Å! ǎŀŦŜǘȅ ǎƘŀǊŜ Ŏŀƴ ǎŀǾŜ ŀ ƭƛŦŜΧΧΦ

ÅHemochromatosis

ïIron overload disease

ïGene that control amount of iron body absorbs

- HFE, has two mutations C282Y & H63D1

ïAt risk if you have one or both mutations 

ïEspecially prone ςCaucasian males, age 30-50 

ïEstimated to affect 10% of population1

ïOften goes un-noticed until too late
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1 Source: Mayo Foundation for Medical Education & Research, Mayo Clinic, Rochester, NY



Safety Share

ÅHemochromatosis (continued)

ïEasy to detect 

ÅSimple blood tests

ïEasy to treat

ÅRegular blood donation

ÅBetter living through (iron) chemistry
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Why Innovate?



Why Innovate?

ÅValue proposition
ÅGrades declining & ore complexity increasing over time
ÅCosts increasing over time
ÅMetal prices increasing or decreasing over time

1 Marsden, J.O.  (2009)  The role of innovation in mineral processing and metallurgical plant design.  Proc. SME 

Symposium on Mineral Processing Plant Design, Tucson, AZ, Sept-Oct 2009.  SME, Littleton, CO.



Why Innovate?

ÅValue proposition
ÅGrades declining, ore complexity increasing over time
ÅCosts increasing over time
ÅMetal prices increasing or decreasing over time

Åά!ŘŀǇǘ ƻǊ ŘƛŜέ
ÅSustainable competitive advantage vs. just competitive 

enough to survive?1

1 Marsden, J. O. (2004)  Technology Development and competitive advantage ïSustainable or short term?  Proc. 

Plant Operatorsô Forum 2004.  Eds. Dowling, E.C. and Marsden, J. O., Society for Mining, Metallurgy and 

Exploration, Inc., Littleton, Colorado.  pp 127-137.  



Why Innovate?

ÅValue proposition
ÅGrades declining, ore complexity increasing over time
ÅCosts increasing over time
ÅMetal prices increasing or decreasing over time

Åά!ŘŀǇǘ ƻǊ ŘƛŜέ
ÅSustainable competitive advantage vs. just competitive 

enough to survive?

ÅTechnological excellence and operational 
excellence go hand-in-hand



Why Not Innovate?

ÅInnovation is hard

ÅInnovation involves increased risk

ÅAt a business and operational level, often the easy 
way out is to do it the same as before

ÅPotential rewards must outweigh the risks 

ïClearly communicated



Business Case for Innovation - Drivers

ÅDecrease capital cost 
ÅAt the expense of increase in operating cost?

ÅDecrease operating cost
ÅAt the expense of increase in capital cost?

ÅImprove metal/mineral recovery
ÅImprove product quality
ÅImprove other attribute(s) of the process/project
ÅSafety, environmental, health/hygiene, social

ÅCombination of the above



Business Case for Innovation - Drivers

ÅDecrease capital cost 
ÅAt the expense of increase in operating cost?

ÅDecrease operating cost
ÅAt the expense of increase in capital cost?

ÅImprove metal/mineral recovery
ÅImprove product quality
ÅImprove other attribute(s) of the process/project
ÅSafety, environmental, health/hygiene, social

ÅCombination of the above

All of these help us to manage and 

mitigate the non-sustainable aspects 

of minerals and metals extraction



Why is Energy Efficiency So Important? 

ÅEnergy accounts for 25-35% of operating costs in 
typical base metal mining & extraction1

ÅSize reduction accounts for 45% of energy used

ÅaƛƴŜǊŀƭ ŎƻƳƳƛƴǳǘƛƻƴ ŎƻƴǎǳƳŜǎ о҈ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ 
energy2

Å0.6% of this energy is used for rock breakage1
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1 Innovation, Research & Development Needs in Mineral Processing and Extractive     

Metallurgy (2008), Report of the Canadian Mining Innovation Council
2 Pease, J. (2007) Increasing the energy efficiency of processing.  www.isamill.com



Types of Innovation 

ÅStep change

ÅProcess development, R & D

ÅProcess selection

ÅFlowsheetdesign & configuration

ÅNew equipment 

ÅIncremental

ÅProcess optimization

ÅProcess modifications

ÅEquipment improvements

ÅProcess modelling, simulation & control



Flowsheet Innovation

ÅExample 1 ςCerro Verde, Peru 



High Pressure Grinding Rolls at Cerro Verde1

Å108,000 mtpd throughput
ÅFour 2.4 m x 1.6 m ItDwΩǎ
ÅAdvantages vs. SAG mills
ÅGreater total energy efficiency
Å2.4 kWh/t vs. 12.0 kWh/t
ÅGreater operating flexibility
ÅLower operating cost 

ÅDisadvantages vs. SAG mills
ÅAdditional capital cost
ÅMaintenance intensity

ÅSignificant positive financial 
impact 1 Vanderbeek, J.L., Marsden, J.O. et al (2006) HPGR 

Implementation at Cerro Verde.  Proc. International 

Autogenous and Semi-Autogenous Grinding Technology 

2006.  pp 45-61.



HPGR at Cerro Verde 



Flowsheet Innovation

ÅExample 2 ςTenke-Fungurume, DRC 



Tenke-Fungurume Project, DRC



Flowsheet Innovation

ÅExample 3 ςChino, New Mexico



Stirred Vertimills at Chino, New Mexico


