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National Research Flagships 

DIGITAL PRODUCTIVITY 
AND SERVICES 

ENERGY TRANSFORMED BIOSECURITY CLIMATE ADAPTATION 

WEALTH FROM OCEANS 

FOOD FUTURES 

SUSTAINABLE AGRICULTURE 

MINERALS DOWN UNDER FUTURE MANUFACTURING PREVENTATIVE HEALTH 

WATER FOR A  
HEALTHY COUNTRY 

Ensuring the longevity of Australian industry 
Global challenges require innovative solutions 

 

CREATING SOLUTIONS THROUGH 

Collaborating with the best 

Working globally 

Creating links between research, industry 
and the community 

CHALLENGES 

Environmental performance 

Declining ore grades 

Increasing production costs 

Working in deeper mining environments 

Global skills shortage 

Declining discovery rates 
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Our goals 
Creating positive impact in three key areas 

 

iron | copper | nickel | lead |zinc |uranium | gold | aluminium |magnesium 

Growing Australia’s  
resource base 

Increasing productivity 
Reducing environmental  

footprint 

Innovation through partnership 

Book available 
from the author 
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An industry perspective 

Innovation in Mineral Processing: Where Are We Headed?  |  Jonathan Law  |  Page 7 

Global metal production, 2011 

Source: Trends in the Mining and Metal Industry, ICMM, 2011 

2000 = US$214B 
2010 = US$644B 
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Mining contribution to National GDP 

Source: Tracking the trends, Deloitte, 2013 

Australia’s 5 year evolution… 

Source: Quarterly Economic Brief, Minerals Council of Australia, 2013 
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Australia’s share of commodities 

Source: Port Jackson Partners, 2012 

Australian mining competiveness 

Source: Port Jackson Partners, 2012 
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Mining value added for energy consumed declines 

Source: Port Jackson Partners, 2012 

International competition… 

politics technology 

Source: Port Jackson Partners, 2012 
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Gold 
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Copper 

Innovation in Mineral Processing: Where Are We Headed?  |  Jonathan Law  |  Page 22 

Source: Tracking the trends, Deloitte, 2012 
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There are many pressures to 
innovate: 
 
3 scenarios – a cost based approach 

Innovation = Invention + Exploitation 

Innovation in Mineral Processing: Where Are We Headed?  |  Jonathan Law  |  Page 23 

1. Continuous improvement: remove roadblocks 

Continuous improvement – industry wide 

Innovation in Mineral Processing: Where Are We Headed?  |  Jonathan Law  |  Page 24 
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1. Continuous improvement: remove roadblocks 

Continuous improvement – industry wide 

• Typically short timeframes 

• Focus on specific company / 

orebody issues 

• IP for freedom to operate 

• Generally based on current 

technologies 

• Low risk 

Innovation in Mineral Processing: Where Are We Headed?  |  Jonathan Law  |  Page 25 

Swirl Flow Technology 
 

Developed jointly by CSIRO/Queensland Alumina Ltd 

Innovation in Mineral Processing: Where Are We Headed?  |  Jonathan Law  |  Page 26 
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2. Process innovation: change what we do 

Process (business or technical) 

Innovation in Mineral Processing: Where Are We Headed?  |  Jonathan Law  |  Page 27 

2. Process innovation: change what we do 

Process (business or technical) 

• Typically short / medium timeframes 

• Focus on significant shifts in 

technology with commercial 

opportunity 

• IP for secrecy or commercial leverage 

• e.g. CIP; heap leaching 

• Moderate risk 

Innovation in Mineral Processing: Where Are We Headed?  |  Jonathan Law  |  Page 28 
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Technology platforms 

Tailings disposal 
+ water recovery 

Product Smelting Electrowinning 

Elution 

Multi-stage 
concentration 

Grinding 

Crushing 

Stockpile 
Mine/stockpile 

NITA Ultra-PS 

XRDF XRF 

XRF 
GAA 

Research   Engagement  Uptake/Adoption 

Innovation in Mineral Processing: Where Are We Headed?  |  Jonathan Law  |  Page 29 

3. Step change innovation: 
transformational technologies 

Step change innovation 

Innovation in Mineral Processing: Where Are We Headed?  |  Jonathan Law  |  Page 30 
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3. Step change innovation: 
transformational technologies 

Step change innovation 

• Typically long timeframes 

• Focus on fundamental shift in value 

creation 

• IP often beyond a single organization 

• e.g: automation; ore sorting; data 

standards 

• High cost; high risk 

• We can do this better! 

Innovation in Mineral Processing: Where Are We Headed?  |  Jonathan Law  |  Page 31 

Nickel laterite processing without sulfuric acid  

• Potential to make millions of tonnes of 
nickel laterites economically viable 

 

• Uses nitric acid instead of sulfuric acid in 
processing  

 

• Able to recycle 95% of nitric acid, 
reducing waste and avoiding costly 
neutralisation of acid 

 

• Improved environmental performance  

 

• More cost effective 

 

• Collaboration with Direct Nickel 
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New emerging opportunities 

Innovation in Mineral Processing: Where Are We Headed?  |  Jonathan Law  |  Page 33 

Strategic metals – energy perspective… 

Source: Critical materials summary (US Department of Energy, 2011) 
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End of life functional recycling 

Source: Metal Recycling Rates (UNEP, 2011) 

Real meets virtual! 

 
Source: Digital transformation,  IBM, 2011 
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Elements of digital transformation 

 
Source: Digital transformation, IBM, 2011 

Skills and opportunities 

 
Source: Digital transformation, IBM, 2011 
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Challenges for transformational 
innovation 

Innovation in Mineral Processing: Where Are We Headed?  |  Jonathan Law  |  Page 39 

A happy man is too satisfied with the 
present to dwell too much on the future. 

Inertia… 

 
Albert Einstein 

Innovation in Mineral Processing: Where Are We Headed?  |  Jonathan Law  |  Page 40 

 
Photo: Wikipedia 
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• Cohesive long term funding 

• Complex nature of challenges 

o No common ‘sense of purpose’ 

• Fragmented IP position 

• Complex leverage with ‘strings attached’ 

• Fragmented research, production and METS sectors 

Barriers to “step change” innovation 

Innovation in Mineral Processing: Where Are We Headed?  |  Jonathan Law  |  Page 41 

Role of collaboration 

Innovation in Mineral Processing: Where Are We Headed?  |  Jonathan Law  |  Page 42 
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Collaborative innovation 

Explorer /  
miner 

Manufacturer / 
Service supplier 

METS 

R&D 
Provider(s) 

• Revenue from discovery; production sales 
• Orebodies first order driver 
• Technology user 
• Generally protect IP for access not revenue 

• Revenue from service / equipment sales 
• Cost and relevance first order drivers 
• Technology deliverer 
• IP may protect competitive position 

• Revenue from R&D delivery 
• Generally minor IP revenue 
• Technology developer 
• IP may protect ability to operate 

Integrated 
Innovation 
outcome 

Innovation in Mineral Processing: Where Are We Headed?  |  Jonathan Law  |  Page 43 

But if we share, how do we compete? 

• Inherent characteristics of resource base (#1 by far) 

• Company view 

• National view 

• Competitive application of technology rather than competitive 

protection of technology 

• Specialist products and services to an integrated system 

• Those who participate (and share the risk) benefit first 

• Global market freedom over time 

Innovation in Mineral Processing: Where Are We Headed?  |  Jonathan Law  |  Page 44 
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