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CanmetMINING’s Research Centre

140 FTE - $ 18 M to Support Mining Innovatiion

Val d’Or

Ottawa
• 555 Booth
• Bells Corners
• Limebank

Sudbury

Smithers

British Columbia Ontario and Quebec
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Context: Government of Canada Agenda
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• Focus on clean technology and 
innovation

• Take action on climate change, reduce 
carbon pollution

• Protect freshwater
– Investments in wastewater technologies

– More robust environmental assessments



© Her Majesty the Queen in Right of Canada, as represented by the Minister of Natural Resources, 2017

Investing in mining innovation Supporting researchers

Investing in clean technology

$1.26 billion for clean technology 

businesses  

$400 million to develop and 

demonstrate new clean technologies

$1.7 billion to support researchers 

through granting councils and research 

institutes  

$2.8 billion for federal government 

science and technology facilities

$1.3 billion in new laboratories, 

equipment and infrastructure

$573 million for access to advanced 

computing and big data resources

*Investments from Budgets 2017 and 2018

Innovation is critical to competitiveness and responsible development
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$155 million to fund clean technology projects 

in energy, mining and forestry 

$75 million for clean technology challenges, 

including $10M for mining



Canada is developing a comprehensive 

minerals and metals plan to foster a 

competitive, sustainable and responsible 

minerals and metals industry adapted to the 

realities of the modern economy to the 

benefit of all Canadians

Its vision calls for Canada to be a leader in 

mining-related science, technology and 

innovation
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INNOVATION IS PART OF CANADA’S MINING FUTURE
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The Concept of Green Mining

Mining that provides the raw 
materials needed by society and 
that leaves behind only clean 
water, rehabilitated landscapes 
and healthy ecosystems

https://www.nrcan.gc.ca/m
ining-materials/green-
mining/8260

https://www.nrcan.gc.ca/mining-materials/green-mining/8260
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Closure and Rehabilitation

As the federal leader on Green Mining Innovation, 
CanmetMINING innovates across the mine lifecycle…

…to reduce energy, waste and water, and address climate change

Mineral ExtractionExploration and development Mineral Processing

Environmental Performance

Economic Competitiveness
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Goal: de-risk green mining technologies to accelerate their deployment and commercialization 
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Economically Competitive and Environmentally Sensitive

Aligned with the Government 

of Canada’s Agenda

• Clean technology 

• Climate change

• Watershed protection 

• Economic competitiveness of 
the natural resources sector

Contributes to the Public Good

Supports:

• Environmental assessments

• Scientific evidence for regulatory 
development

• Water quality

• Tailings management
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Green Mining Innovation

Addresses Industry Priorities 

and Challenges

• Improving energy efficiency and 
reducing greenhouse gases

• Minimizing wastes

• Increasing productivity 

• Expanding mineral resource 
potential 
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IDEATE RESEARCH DESIGN & 
TESTING

DEMONSTRATE

PROTOTYPE

DEPLOYMENT

MINING INDUSTRY

UNIVERSITIES

RESEARCH CENTRES (e.g. CanmetMINING)

START-UPS / SMEs

Canada’s Mining Innovation Ecosystem

Innovating Together to Accelerate Green Mining Technology Deployment 
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Examples of CanmetMINING’s

Green Mining Innovation
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SYNTHETIC ROPES FOR MINE HOISTING

Unlocking Resource Potential:

Deep mining

Opportunity to extend the life of 

existing mines and sustain the 

communities that depend on them 

However, deep mining presents 

technological challenges to extract 

the ore in a cost-effective way.

Synthetic ropes

Advantage: hoist more ore than a similar size 

conventional rope and hoisting plant

Conducted successful technology demonstration–

underground field trials Goldex Mine in Val d’Or

Great potential to: 

• increase productivity 

• reduce power consumption

• Reduce GHGs

• Reduce capital and operating costs

20% to 40% decrease 
in power consumption 

($0.5M-$1M savings 
per year)

40% to 150% increase in 
productivity, depending on 

depth

Benefits of

Synthetic Rope

Technology

Lower CAPEX 
and OPEX
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Towards Fully Electric and Energy Efficient Mines
13

CanmetMINING worked with partners to introduce hydrogen-powered engines in mining vehicles for the first time. 
Now we are focused on:

• Hydrogen power research and testing 
• Developing codes and standards 
• Demonstrating and implementing the technology in mines
• Providing advice on hybrid electric vehicles and battery electric vehicle use underground
• Developing methods to be able to certify hybrid electric vehicle and battery electric vehicle engines

The electrification of mining vehicles provides a promising opportunity replace diesel use in 
underground mines. A switch to hydrogen-based technology could reduce the GHG footprint 
of an underground mine by up to 25%.

Alternatives to diesel in underground mines: BEVs and hydrogen 
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Comminution (crushing and grinding process) consumes ~3% of all electric power in the world! 
CanmetMINING is developing and integrating technologies to improve energy efficiency in this 
process.

Towards Fully Electric and Energy Efficient Mines
Addressing the largest energy consumer in mining (comminution)
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We are developing technology to support efficient ore sorting, applying high pulse voltage and 
microwave technologies to weaken the ore, and advancing coarse particle flotation 

• 3D rock size sensor prototype (patent pending)

• Advances in coarse particle flotation → significant energy decrease 

• Consortium on high pulse voltage test work established
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Ventilation on Demand
15

CanmetMINING worked with Canadian company BESTECH, and P/T governments to help foster the 
adoption of automated ventilation systems, which save energy by providing air only where and 
when it is needed in the mine.

We piloted the use of the Environmental Technology Verification Program for one of BESTECH’s 
commercially available technologies to: 

• verify its performance claims
• promote its uptake

This technology has been implemented at Nickel Rim South Mine and at Coleman Mine in 
Sudbury. 

Ventilation can account for up to 40% of the energy used in an underground mine or ~ $10M per year
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Rare Earth Elements: From Rocks to Resources 

Our role
• Address the R&D gap to bring these high-demand resources to market
• Facilitate collaboration with rare earth element sector

Program Objectives: 
• Reduce CAPEX and OPEX
• Address processing challenges
• Development of separation technologies
• Evaluate reprocessing and secondary sources
• Improving environmental performance
• Develop methods, techniques and standards
• Economic/political/techno-economic analysis 
• HQP development

Program Output
• Companies equipped with technological 

capacity to bring their deposits to 
production

Early successes
• Reduction of capital/operating 

costs by $46M/$3.5M
• Several novel/patented 

processes to improve 
recovery/purification

• International standards, 
reference materials / methods

• Toxicity data feeding directly to 
regulatory development

• Process to extract REE from 
waste materials

• 20 HQP trained
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Mining Value from Waste: Advancing a Circular and Low Carbon Economy

Current activities:
• Nickel and cobalt from pyrrhotite waste
• Rare earth elements and scandium from coal ash
• Gold recovery from abandoned and reactive tailings
• Iron removal to produce a saleable product
• Waste rock to produce a high strength binder for 

surface and underground application
• Tungsten recovery from tailings impoundment areas
• By product / repurposing
• Supporting policy and regulatory frameworks

Pan-Canadian effort to develop tools, technologies, and policies to de-risk and accelerate demonstration and full-scale 
waste re-processing / repurposing projects.

Goal: reduce mine waste liability and environmental impact, while providing local and national value for Canada

From liability to opportunity
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Project Example:

▪ CanmetMINING worked with Canadian company (KmX membrane Technologies) to 
demonstrate a KmX technology and develop a process to treat mine and process water 
streams such as acid mine drainage;   

▪ In-house pilot trials demonstrated effectiveness, achieving > 99% TDS rejection and 
> 90 – 95% water recovery;  

▪ Next steps: SDTC funding awarded for field demonstration at a mine site beginning 
Spring of 2019.

Water Management in Mining and Mineral Processing

CanmetMINING works with companies to:
▪ help evaluate, de-risk and sometimes improve water treatment processes and technologies;
▪ Introduce water treatment technologies and processes from other sector for mining applications.



© Her Majesty the Queen in Right of Canada, as represented by the Minister of Natural Resources, 2017

Looking to the Future

New innovations and applications:

• Mine automation/robotics
– Access deeper resources/improve 

efficiencies

• Artificial intelligence
– Big data analytics, reduced costs, improved 

productivity

• Application of genomics
– Biogeochemical approach to water 

treatment and improved metal recoveries
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Addressing Barriers to Green Mining Innovation

Assistant to Mining Innovation 
Online tool to support collaboration in Canada’s mining innovation ecosystem
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www.ami-aim.ca

National Collaboration Strategy for the Mining Industry

Environmental Technology Verification Pilot 

Variety of Reports Identifying Barriers and 
Ways to Foster Green Mining Innovation  
See www.ami-aim.ca/en/publications

http://www.ami-aim.ca/publications
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International Collaboration: 

Canada-China Clean Tech in Mining Forum

• Co-hosted by Natural Resources Canada and the China 
Mining Association, with significant involvement from 
MSTA

• Provided opportunity for Canadian MSS companies to 
showcase their clean tech solutions to Chinese 
companies and gain knowledge of their needs

• Potential for similar event in Canada – PDAC 
Convention

21
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For additional information, please contact:

Magdi Habib, Ph.D.

Director General, CanmetMINING

Lands and Minerals Sector, Natural Resources Canada

Magdi.Habib@Canada.ca
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mailto:Magdi.Habib@Canada.ca
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Annex
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CanmetMINING’s Areas of Expertise

• Acid mine drainage
• Analytical chemistry
• Applied mineralogy
• Aquatic toxicology
• Biotechnology
• Climate Change
• Effluent and process water treatment
• Energy efficiency in mining and milling
• Environmental Risk Management
• Flotation
• Geomicrobiology
• Ground control

• Hydrometallurgy
• Metal Mobility
• Metals in Aquatic Ecosystems
• Mine Reclamation
• Mineral processing
• Mineralogical Characterization
• Process engineering
• Pyrometallurgy
• Reprocessing of mining wastes
• Tailings and waste disposal
• Toxicity

24
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Certified reference materials

Proficiency testing program

Diesel engine certification

Micro-seismic monitoring and analysis

Radioactive waste stabilization

Transformation/dissolution protocol

Geo-mechanics/dynamics

Rock mass characterization

Electron Microscopes
ICP-MS Triple-Q
X-Ray Diffractometer
Electron Microprobe
Mineral Liberation Analyzer
Electric Pulse Disaggregation
Drop Test Apparatus
Triaxial Press (MTS)
HDS treatment mini pilot plant
Membrane Separation Pilot Scale Process
Thermal / Optical Carbon Analyzer (ECOC)
Mineral beneficiation pilot plant
SelFrag

Unique Equipment
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Specialized Services


