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Introduction 
 
Canada is well recognized as a world leader in mining and 
metallurgy. The mining, metals and materials industry is a 
very important sector of the Canadian economy, which 
generates wealth and creates jobs. In 2009, Canada’s 
mining industry contributed $32 billion to GDP and 
employed 306,000 workers (Mining Canada, 2010). Canada 
was the top destination for global exploration in 2009 
accounting for 16% of world spending. The Canadian 
mining industry accounted for 19% of Canadian goods 
exports. Canadian researchers are actively involved in 
ground breaking research to maintain Canada’s leadership 
in this area. The research and development community can 
be divided into Government research organizations, 
industrial research organizations and Universities. 
Government research organizations can be further divided 
into federal research organizations and provincial research 
organizations. In this paper, a brief description of major 
federal, provincial and industrial research organizations is 
provided and some of their major contributions are 
discussed. 
 

Federal Research Organizations 
 
National Research Council of Canada (NRC) 
 
The National Research Council (NRC) was founded in 1916 
to provide research and technology support to the 
industry. As Canada's premier research organization, NRC 
was involved in several breakthrough research projects 
leading to a number of Nobel prizes. NRC is also 
responsible for industrial standards and codes including 
building standards. NRC has more than 20 institutes and 
national programs, which are organized into five key areas: 
Life Sciences, Physical Sciences, Engineering, Technology 
and Industry Support and Corporate Management. At NRC 
in the late 1930s, Dr. Lloyd M. Pidgeon developed a 
process for the production of magnesium metal by the 
reduction of dolomite using ferrosilicon. After encouraging 
results from a pilot plant run, a Crown company named 
Dominion Magnesium Ltd. was formed at Haley, Ontario in 
1941 to commercialize this process using local ore 
(Habashi, 2010). 

Due to the demand for magnesium during World War 
II, six magnesium plants were built throughout North 
America using the Pidgeon process. The technology 

developed at NRC played an important part in the Allied 
victory. This process is still being used all over the world for 
the production of magnesium. 
 
CANMET 
 
A full account of the research and development 
achievements in the period 1947-1972 in mining and 
metallurgy at what is now called CANMET, formerly the 
Mines Branch, has been given by Ignatieff (1981) and more 
recently by Udd (2010). The reader is referred to these 
excellent volumes for more details than can be provided in 
this brief review. A Chapter by John Udd in the present 
volume – essentially a summary of the above book by the 
same author describing CANMET'S contribution to 
developments to Canadian metallurgy, also provides 
additional details (Udd, 2010). 

CANMET stands for the Canada Centre for Mineral and 
Energy Technology. It conducts research in areas related to 
minerals, metals and energy. CANMET Energy started as 
the Fuels and Fuels Testing Division of the Mines Branch of 
the Department of mines. The Department of Mines was 
created by the Geology and Mines Act in 1907. The 
Department of Mines was comprised of two branches; 
Mines and Geological Survey. Dr. Eugene Haanel was the 
first Head of the Mines Branch. The Mines Branch had 
several divisions, out of which the Ore Dressing and 
Metallurgical Division; Fuels and Fuel Testing Division; and 
Ceramics and Road Materials Division, had the primary 
responsibility for research on ores and minerals and their 
utilization. The Mines Branch was renamed CANMET, the 
Canada Centre for Mineral and Energy Technology in 1975 
under the Department of Energy, Mines and Resources. 
 

 
 

Figure 1. Aerial view of Mines Branch Booth Street 
Complex in the 1960s 
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CANMET Materials Technology Laboratory (CANMET-
MTL) started as the Physical Metallurgy Research 
Laboratory (PMRL) in 1940. PMRL was created to act as the 
foundry research arm of the Canadian government's 
Department of Mines and Resources. The Department of 
Mines and Resources was created in 1936 by the merger of 
the departments of Mines, Indian Affairs, and Immigration. 
PMRL’s activities expanded significantly during World War 
II in order to support the war effort and boost 
manufacturing competency in Canada. Facilities were 
expanded to include an experimental casting laboratory, 
an advanced corrosion laboratory and the metal-forming 
laboratory, which contained pilot-scale industrial facilities 
such as a rolling mill, a horizontal hydraulic extrusion press, 
vertical hydraulic presses, a hammer forge and a draw 
bench. One of the major achievements was the original 
extrusion of zircalloy tubes for the CANDU® reactor. The 
development of micro-alloyed steels for oil and gas 
pipeline applications was the major achievement during 
the 1960s and 1970s. In 1986, PMRL became the Metals 
Technology Laboratories (MTL), a division of the Canadian 
Centre for Mineral and Energy Technology (CANMET). 

The development of lightweight materials for the 
transportation sector was the focus of activities in the late 
1990s. CANMET-MTL now specializes in the development 
of cast and wrought metals and alloys, metal matrix 
composites, powdered metals, coatings, and materials for 
durable infrastructures for a range of industries, including 
automotive, nuclear and defence. CANMET-MTL is also 
developing innovative products for a green economy and 
technologies for the reduction of greenhouse gas 
emissions. CANMET-MTL has recently moved to a new, 
state-of-the-art lab in the McMaster Innovation Park in 
Hamilton, Ontario. 

CANMET Mining and Mineral Sciences Laboratories 
(CANMET-MMSL) focuses on research and development in 
the areas of mining, processing, and related environmental 
issues such as ground control, mine mechanization and 
automation, underground mine environment, metallurgical 
processing, mineralogy, mining effluents, tailings and 
waste rock and metals in the environment. 

CANMET-MMSL has been involved in the development 
of several new technologies such as ferric chloride leaching, 
the Jarofix process for zinc waste disposal, and the 
Magnola process for extraction of magnesium from 
asbestos tailings. In its early years, what was known as the 
Mines Branch played a key role in initial development work 
on the ingenious Savard-Lee shrouded tuyere. This was 
developed by Air Liquide of Montreal, and helped 
revolutionize steelmaking in the 1960s and 1970s, not only 
in Canada, but worldwide. Another major achievement 
was the development of processing techniques for the 
treatment of Canadian gold ores in the 1930s through to 
the 1990s and beyond. The early work in this area helped 
establish Canada as a major gold producer. Other research 
contributions include continuous ion exchange, solvent 
extraction and tailing management for uranium ore 

processing and development of a flowsheet for complex 
metal sulphides. Automated image analysis techniques 
used to determine mineral quantities and liberation 
measurements were pioneered by CANMET-MMSL. This 
technique is now widely used in the mineral processing 
industry. 
 

Provincial Research Organizations 
 
In addition to the federal research organizations, CANMET 
and NRC, most provinces established provincial research 
organizations to promote economic development. The 
targeted research areas for these research organizations 
are geared to meet the demands of regional industries. 
 
Alberta Innovates – Technology Futures 
 
Alberta Innovates – Technology Futures started as Alberta 
Council of Scientific and Industrial Research, later renamed 
Alberta Research Council (ARC). It was founded in 1921 as 
a result of an initiative by Henry Marshall Tory, who 
became its first Chairman (Alberta Research Council, 2011). 
Henry Marshall Tory was the President of the University of 
Alberta at that time and it was only natural that ARC was 
housed at the University of Alberta during its formative 
years. ARC began with 5 staff members, two coal 
researchers, two oil sands researchers and one technician 
(Alberta, 2011a). From 1921 to 1940, ARC focused on 
making geological surveys of Alberta and carrying out 
research in the areas of coal and oil sands. In 1948, Dr. Karl 
A. Clark was issued a patent for the hot-water extraction 
process for separating oil from bitumen, which laid the 
foundation for oil sands development, a key industry in 
Canada today. ARC has continued to work on the various 
technical issues related to the development of oil sands. 

ARC grew rapidly in the 1950s and moved into its own 
facilities, separate from the University of Alberta. In 1999, 
ARC was incorporated as a not-for-profit business under 
the Business Corporations Act, becoming a wholly-owned 
subsidiary of the Alberta Science and Research Authority 
(ASRA). ARC is the largest provincial research organization 
in Canada. ARC became Alberta Innovates – Technology 
Futures in January 2010 (Alberta, 2011b). 
 
ORTECH Corporation 
 
ORTECH Corporation started as the Ontario Research 
Foundation (ORF). It was established as an independent 
corporation by a provincial Act in 1928. ORF actively 
promoted industrial development through scientific and 
technological innovations. ORF moved to the Sheridan Park 
area in Mississauga, Ontario, in the 1960s. Extensive test 
work was conducted at Ortech for the development of 
flowsheets for the processing of uranium ores from several 
ore bodies in Canada. Ortech also developed flowsheets 
for the beneficiation of ferrous and non-ferrous ores and 
industrial minerals. Other notable developments at Ortech 
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were in recycling, gypsum processing and characterization, 
the separation of water from oil in oil feed stocks using 
vortex chambers, treatment of fly ash, liquefaction of coal 
and metal implants for hip surgery. Ortech was also a 
pioneer in the development of alternative fuels for 
automotive applications. 

 

 
 

 
 

 
 

Figure 2. Ortech Corporation (building, top, and research 
labs, centre and bottom), Sheridan Park, Mississauga 

 
British Columbia Research Council 
 
The British Columbia Research Council was incorporated in 
1944 to promote technological research and industrial 
development in British Columbia. BC Research (BCR) was 
the technical wing of the council and its mandate was to 
enable small BC firms to improve their competitive 

position in Canadian and world markets. BCR conducted 
short-term contract work for primary industries as well as 
longer-term fundamental investigations in collaboration 
with university researchers. 

BCR made significant contributions in the areas of 
dual-fuel diesel/compressed natural gas systems, waste 
management and bulk materials handling, organic and 
inorganic chemical analyses, and specialty chemical-
processing technologies (The Canadian Encyclopedia, 
2011a). A. Bruynesteyn of British Columbia Research 
developed the bacterial leaching technology for sulphidic 
concentrates. 

BCR became BC Research Inc., a privately owned 
company in 1993. It had three research divisions: 
Environmental Sciences and Engineering, Biotechnology, 
and Advanced Systems Engineering. It was based at an 
180,000-square-foot facility located at the BC Research 
and Innovation Complex at the south end of the University 
of British Columbia campus. Several companies were spun 
off from BC Research Inc. between 1993 and 2006, notably 
Silvagen Inc. specializing in clonal reforestation, Azure 
Dynamics Corporation specializing in hybrid commercial 
vehicle systems development and Radient Technologies, 
Inc. specializing in microwave-assisted natural product 
extraction, purification and isolation (BC Research, 2011). 
The Industrial Process Division of BC Research Inc. was 
acquired by Kemetco Research Inc. in May 2007. BC 
Research Inc. closed its facility in November 2007. 
 
The Nova Scotia Research Foundation Corporation 
(NSRFC) 
 
The Nova Scotia Research Foundation Corporation (NSRFC) 
was established in 1946 by the province of Nova Scotia 
(The Canadian Encyclopedia, 2011b). As with the body in 
Alberta, it was in response to the recommendation by 
Henry Marshall Tory, formerly President of National 
Research Council. He recommended that a provincial 
board be established to co-operate with universities and 
the National Research Council to promote economic 
development. NSRFC conducted research at its laboratory 
in Dartmouth. NSRFC made major contributions in the 
areas of biotechnology, coal desulphurization, and arsenic 
and methane removal. The NSRFC and other provincial 
agencies involved in developing technology-based 
industries were amalgamated into INNOVAcorp in 1994. Its 
mandate is to promote economic development by 
commercialization of research and development in Nova 
Scotia, develop business incubator facilities, assist in seed 
financing and other equity-based investment support, and 
support regulation and technical standards. 
 
Saskatchewan Research Council 
 
The Saskatchewan Research Council (SRC) was established 
in 1947 by the Saskatchewan government. Dr. T.T. 
Thorvaldson, Head of the Chemistry Department at the 
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University of Saskatchewan, was SRC's first Director of 
Research. Initially SRC served as an agency for grants and 
scholarships to university researchers. In 1954, its mandate 
was expanded to include independent research to improve 
the provincial economy. In 1958, SRC opened its own 
laboratories and expanded its facilities in 1963. SRC took 
over the Heavy Oil Laboratories in Regina from 
Saskatchewan Energy and Mines in 1983. 

Some of its major projects include evaluation of 
Saskatchewan's lignite resources in terms of location and 
coal quality, developing processes for the milling of 
uranium at the pilot plant scale, investigating technology 
for transporting slurries of coal, various ores, and oil sands 
by pipeline, and new and improved welding technology to 
metal fabricators (Saskatchewan Research Council, 2011). 
Currently, SRC successfully operates four business 
divisions: Agriculture/Biotechnology, Energy, Environment, 
and Mining and Minerals. SRC is currently very active in the 
areas of diamond processing and heavy oil processing. 
 
New Brunswick Research and Productivity Council 
 
The Research and Productivity Council (RPC) is located in 
Fredericton, NB and was established as New Brunswick’s 
Provincial Research Organization in 1962 (The Canadian 
Encyclopedia, 2011c). It conducts independent contract 
R&D and technical services. RPC operates a 13,000 square 
meter facility, which houses world-class analytical 
chemistry and material-testing laboratories, extensive 
prototype design, manufacture and testing services. It also 
houses pilot facilities for the development and 
improvement of industrial and environmental processes 
and products. RPC serves the industry sectors in Atlantic 
Canada, which includes environmental, pulp and paper, 
and mining. Among other technological developments, a 
technology for the recovery of non-ferrous metals using 
fluidized bed roasting was developed at RPC. 
 
Industrial Technology Center (ITC) 
 
The Industrial Technology Center (ITC) started as the 
Manitoba Research Council (1963), which was established 
by an Act of the Manitoba legislature in 1963. MRC 
provided technical assistance to industry and small 
research grants to scientists. With federal-provincial 
funding, a laboratory for research on food, beverages and 
feeds was opened in 1978. A new centre for research in 
electronics, materials research and building systems was 
started in 1979-80. MRC fell under the Manitoba 
Department of Industry, Trade and Technology, which 
provided most of the funding. In 1992, the Economic 
Innovation and Technology Council was formed by an act 
of the Government of Manitoba, and the Manitoba 
Research Council was made a division of the new council 
under the name "Technology and Research Manitoba” 
(Manitoba, 2011). The Economic Innovation and 
Technology Council was later replaced by the Industrial 

Technology Center. ITC is a Special Operating Agency of the 
Province of Manitoba that provides engineering, technical, 
advisory, and information services in several sectors such 
as aerospace, transportation, energy, and environment 
(The Canadian Encyclopedia, 2011d). 
 
Centre de Recherche Industrielle du Québec 
 
The Centre de Recherche Industrielle du Québec (CRIQ) 
was established in 1969 as a crown corporation. It moved 
to its new facility at Ste-Foy in 1975. A new laboratory 
facility was opened in Montréal in 1985. CRIQ conducts 
collaborative research with various Québec universities 
and colleges. CRIQ is best known for innovations in 
furniture design and food processing (The Canadian 
Encyclopedia, 2011e). Its activities have also resulted in 
direct applications in several traditional sectors including 
pulp and paper, aluminum smelting, manufacturing, 
aerospace and biotechnology (Centre de Recherche 
Industrielle du Québec, 2011). 
 
Research and Development Corporation 
 
The Research and Development Corporation (RDC) was 
formed by an act of the Government of Newfoundland and 
Labrador in 2008. The mandate of the RDC is to promote 
the long-term economic benefit of the province by 
strengthening the focus, quantity, quality and relevance of 
research and development (Research and Development 
Corporation, 2011). RDC is an entity at arm's length from 
Government and works with industry, academia and 
government departments and agencies in matters related 
to R&D. RDC was provided a funding of $25 million in the 
2009 budget for its first year of operations. 
 
Industrial Research Centres 
 
During the period 1960 to 2011, Canada’s mining and 
metallurgical industry grew significantly. This growth was 
in no small part due to technological superiority held by 
Canada’s leading mining and metallurgical companies. 
Thanks largely to the important investments at the time in 
industrial research and development laboratories, the 
mining industry and Canada benefited hugely from the 
vision shown by the companies of the day. Certainly it is 
worth noting that Canada’s mining industry would not be 
in the successful position it is today without the work at 
these laboratories. There is concern, that in 2011, this 
vision has largely slipped from view by the new foreign 
owners of many of Canada’s important natural resources. 
It is hoped that the lessons from a successful past will be 
learned, if not for the companies themselves but for 
Canada’s sake. The following section summarizes these 
industrial research and development centres over the 
period of this review. 
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In-house Research Centres 
 
Vale Base Metals Technology Development 
 
Vale Base Metals Technology Development has two 
research and technology facilities; one in Mississauga, 
Ontario, and the pilot plant facility in Port Colborne, 
Ontario. The original laboratory in Mississauga, which was 
opened in 1967, and expanded substantially in 1990, 
includes over 3,800 square metres of laboratory and mini-
plant space. In 2002, an additional 3,300 square metres 
facility was added for the Voisey's Bay mini-plant. The Port 
Colborne facility opened in 1961 and has the capability to 
test pyrometallurgical processes at a pilot plant level. The 
Vale Base Metals Technology Development group 
comprises six disciplines: Mineral Processing, 
Pyrometallurgy, Hydrometallurgy, Carbonyl Technology, 
Product Applications and Process Engineering and a cross-
functional group, Research Services, to support the 
research needs of all disciplines. Major developments at 
Vale (Inco) have been the support and development at the 
Ontario and Manitoba nickel operations since the opening 
of the laboratory in 1967, the development of flowsheets 
for laterite ores now being used at PT Inco in Indonesia 
and in Goro in New Caledonia, the development of 
flowsheets for Voisey’s Bay nickel sulphide concentrates 
and the high pressure carbonyl process for nickel powder 
and pellets currently used at their Copper Cliff nickel 
refinery in Sudbury. 
 

 
 

 
 

Figure 3. Vale Base Metals Technology Development 
Centre, Sheridan Park, Mississauga 

 
 

 
 

Figure 4. Research activities at Vale Base Metals 
Technology Development Centre 

 
Noranda Technology Centre 
 
The Noranda Technology Centre was created in 1961 by 
Noranda Mines Limited and the research facility in Pointe 
Claire, Quebec, was formerly opened in 1963. Noranda was 
entering its 5th decade and management, led by John R 
Bradfield, saw the need to boost technology development 
to advance the company’s growth. Dr. W.H. Gauvin was 
the first Research Director. He was succeeded by Dr. P. 
Tarassoff. Within about a decade after opening, brand new 
technologies in copper smelting (the Noranda Process), in 
precious metals refining (at Canadian Copper Refineries, 
Montreal) and technology for metals such as zinc, lead and 
molybdenum (Brenda leach process) were in place and 
generating good returns for the company. Most of these 
technologies remain in operation by Xstrata today. 

The Centre was enlarged in 1971 and also in 1973 and 
1974, when it provided some 8,300 square metres of floor 
space, housing the latest in technology equipment. The 
building was further expanded by the early 1990s. It can be 
said that the original capital outlay certainly had a huge 
return on investment for Noranda.  

The Pointe Claire laboratory closed in 2003 with the 
merger with Falconbridge, after being in operation for 41 
years. The existing Falconbridge Technology Centre in 
Sudbury under the leadership of Dr. M. King at the time 
then became the flagship research and development 
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facility for the merged company. A number of staff 
transferred to the Centre in Sudbury or to other Divisions 
of the expanded Company, while others found new 
positions, mostly in the Montreal area.  
 

 
 

Figure 5. Noranda Research Centre in the 1970s 
 

 
 

Figure 6. An experiment underway at the Noranda 
Research Centre in the late 1960s 

 
Dynatec Metallurgical Technologies 
 
During the period of the 1960s through to the 1990s and 
beyond, Sherritt Gordon pioneered important technologies 

in non-ferrous metallurgy, including metals such as copper, 
cobalt, nickel, zinc and precious metals. Dynatec 
Metallurgical Technologies, part of Dynatec Corporation, 
further developed the pressure leaching technology 
originally developed by Sherritt. This technology was 
applied for the treatment of zinc and bulk lead-zinc 
concentrates, refractory gold ores and concentrates, nickel, 
copper and cobalt bearing concentrates, mattes, and 
residues. Dynatec's technology is being used worldwide at 
several plants today. Dynatec Corporation was formed in 
1997 and merged with Sherritt International Corporation in 
2007. Sheritt had earlier developed the process for the 
separation of cobalt from nickel. 
 
Teck's Technology Division 
 
Teck’s Technology Division works with external companies, 
contractors and researchers to develop and assess new 
processes and technologies. It operates three separate 
centres, Cominco Engineering Services Ltd. (CESL), Applied 
Research and Technology (ART), and the Product 
Technology Centre (PTC). The Applied Research and 
Technology (ART) group is based in Trail, British Columbia 
and works to characterize ore bodies, develop and test 
processing options, evaluate and implement technologies 
to improve performance and decrease unit costs at 
existing plants and operations, and to design and test 
innovative solutions to potential environmental impacts. 
The Product Technology Centre (PTC) is based in 
Mississauga, Ontario, and works with zinc customers to 
provide technical support related to continuous and 
general galvanizing, as well as with the Trail operation to 
understand emerging technical uses and markets for 
specialty metals produced at Trail. Teck (formerly 
Cominco) has a strong research group active in the area of 
zinc and lead extraction. Teck has extensive expertise in 
KIVCET technology, which has been implemented at its 
Trail operations. Teck has also developed the CESL process 
for copper production using pressure leaching, which has 
been adopted by Vale. 
 
Rio Tinto Alcan Research Centres 
 
Rio Tinto Alcan operated two research and development 
centres in Canada: the Arvida Research and Development 
Centre (ARDC) and the Kingston Research and 
Development Centre (KRDC). Arvida was founded as an 
industrial city by Alcoa in 1927 and received its name from 
the initial letters of Mr. Arthur Vining Davis, President of 
Alcoa at that time. Alcoa had established a Canadian 
subsidiary Northern Aluminum Company Limited in 1902. 
It was renamed Aluminum Company of Canada, Limited in 
1925. In March 1945, the Aluminum Company of Canada 
was renamed Alcan. Rio Tinto took over Alcan in 2007 and 
named its aluminum division as Rio Tinto Alcan. 

The Arvida Research and Development Centre was 
established in 1946 and conducts research and 
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development programs related to the extraction and 
electrolysis of alumina, the manufacture of carbon 
electrodes, the treatment of molten metal, semi-
continuous casting and recycling (All Business, 2011). 

The Kingston Research and Development Centre 
(KRDC) was established in 1942. KRDC conducted research 
and development programs towards improving the Bayer 
process to extract alumina from bauxite as well as towards 
product development. One of its major developments was 
the gamma scanner which enabled optimization of 
solid/liquid separation technologies for tailings by 
identifying the best flocculant, dosage and method of 
addition. Nocolok flux brazing technology was developed 
at KRDC, which is now being used in a wide range of 
automotive heat exchanger applications. 
 
Falconbridge Technology Centre 
 
Since its first nickel was produced in 1930, Falconbridge 
has always had a strong technical base. This was reinforced 
with the opening in 1952 of a development laboratory 
located in a former pharmaceutical building north of 
Toronto in an area generally known at the time as Richvale 
(later re-named Thornhill and now Richmond Hill). This 
facility, which was expanded several times, spearheaded 
valuable work in support of each operating plant. 
Importantly, it carried out leading edge work on nickel 
laterites, a move which would later play an important role 
in the company. Falconbridge’s research and development 
activities were consolidated in 1986 at the Falconbridge 
Technology Centre located in Falconbridge, Ontario, 
adjacent to the smelter when the Thornhill laboratory was 
transferred and closed down. 
 

 
 

Figure 7. Research work at the Falconbridge Metallurgical 
Laboratories (1970s) 

 

 
 

Figure 8. Falconbridge Metallurgical Laboratories  
at Richvale, later Thornhill, Toronto in the 1970s 

 
A decade later, a brand new $18.1 million facility was 

opened in 1997. A modern 6,800 square metre technology 
centre, this facility housed the metallurgical research and 
development groups, including state-of-the art QEMSCAN 
and Microprobe instruments, plus the exploration group. 
Overall, these research and development facilities had a 
huge positive financial impact on the company, and many 
of the key processes now generating solid revenues for the 
new owner, Xstrata, were developed during that time. 
Amongst others, this includes: the Falcondo nickel laterite 
process, the chloride matte leaching process (at 
Kristiansand, Norway) and the fluid bed roasting/electric 
process at the Sudbury smelter. The NST nickel process 
was also developed at these laboratories; a plant based on 
this technology is now under construction in a US$5 billion, 
60,000 tonne/year nickel project in New Caledonia and is 
slated for a second-half 2012 start-up. 

The former Falconbridge Technology Centre was 
renamed Xstrata Process Support (XPS) in 2006 when 
Xstrata purchased Falconbridge-Noranda. 
 

 
 

Figure 9. Falconbridge Technology Centre, Falconbridge, 
Ontario, in the early 1960s 
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Barrick Technology Centre 
 
The Placer Dome Research Centre (PDRC) had operated 
out of a building east of downtown Vancouver since the 
early 1970s. The PDRC was founded by Harold Steane, who 
was one of the core members of Placer’s Project 
Development Group. The group was involved with the 
metallurgical design of many concentrators that were 
developed by Placer around the world. 

The PDRC had basic analytical and metallurgical 
laboratories as well as extensive pressure oxidation 
capacity (batch, semi-continuous, and continuous 
autoclaves). The facility also had technical staff with 
experience in pressure oxidation and non-cyanide leaching. 

After the acquisition of Placer Dome, Barrick decided 
to develop the Technology Centre into a centre of 
excellence for metallurgy and process development. Placer 

Dome's Technology group was very active in the late 90s, 
but most of the R&D projects were eliminated and 
activities downsized during the restructuring in 2005. 
Barrick has modernized the facility and has increased 
spending on internal research and development. Barrick’s 
research and development program has resulted in the 
development of new techniques to enhance metallurgical 
performance, generating intellectual property and cost 
savings for the company. The facility recently underwent 
an expansion. Barrick, the world’s biggest gold producer 
was the top Canadian mining company in the 2011 ranking 
of Canadian companies by Canadian Mining Journal (Anon, 
2011). With gross revenues of $11.25 billion in 2010, 
Barrick certainly owes some of this success to the 
extraordinary technological expertise held within the 
company. 

 

  
 

Figure 10. Placer Dome Research Centre 
 

Figure 11. Barrick Technology Centre 
 
Cameco Research Centre 
 
Cameco Corporation was formed by the merger of 
Eldorado Nuclear Limited (Eldorado) and the Saskatchewan 
Mining Development Corporation (SMDC) in 1988. 
Eldorado Nuclear Limited was established in 1926 and was 
the oldest company in the uranium business in North 
America. It was a Canadian Crown corporation since World 
War II. Eldorado developed the flowsheet for alkaline 
leaching of uranium ore. It also developed the technology 
for Radium 226 removal and uranium tailings waste 
management together with Rio Algom Ltd., Denison Mines 
Ltd. and Wastewater Technology Centre, Government of 
Canada. 

The Saskatchewan Mining Development Corporation 
was established in 1974 as a provincially owned Crown 
corporation. It had significant uranium mining operations 
and reserves in Saskatchewan. Cameco's research centre is 
engaged in research and development to maintain 
Cameco's position as a leading supplier of uranium 
concentrates, refining and conversion services. 
 

 
 

 
 

Figure 12. Library of the Eldorado Research Facility (now 
Cameco) in Ottawa in the 1960s 
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Figure 13. Experimental setup at Eldorado Research 
Facility in the 1960s 

 
Figure 14. Experiment run at Eldorado Research Facility in 

the 1960s 
 

 
 

Figure 15. Insights into Eldorado Research Facility in the 1960s
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Commercial Research Centres 
 
Process Research Ortech Inc. 
 
In 1999, ORTECH Corporation was privatized by the 
provincial government. The Process Technology division of 
ORTECH Corporation was taken over by Process Research 
Ortech (PRO). The mandate of PRO is to continue the 
research and development work carried out by the Process 
Technology group of ORTECH Corporation, while exploring, 
developing and commercializing innovative solutions for 
metallurgical industries. PRO is also working in the areas of 
Cleantech and Renewable Energy. 
 

 
 

 
 

Figure 16. Process Research Ortech, Sheridan Park, 
Mississauga, Ontario 

 
PRO has expertise in metallurgical flowsheet 

development and has facilities for both bench-scale and 
pilot-scale testing in the areas of mineral processing and 
extractive metallurgy. The major development at PRO has 
been its patented mixed chloride lixiviant technology for 
the production of high purity titanium dioxide from 
ilmenite ores and the recovery of base metals from 
complex sulphide ores. Other notable developments are 
the application of Torbed reactors for renewable energy 
and treatment of effluents. 

SGS Lakefield Research Limited 
 
Lakefield Research started as a research division of 
Nepheline Products Ltd., which was established in 1941 to 
produce nepheline syenite. As demand increased, the 
research division moved into an old cement factory in 
Lakefield, Ontario. Lakefield Research was formally 
registered in 1945 and grew rapidly as a subsidiary of 
Falconbridge Limited. It became an independent 
Metallurgical and Mineral Processing facilities in 1995 after 
a management buyout. It was acquired by SGS in 2002 to 
become SGS Lakefield Research Limited. Today, it is 
recognized world-wide as a premier metallurgical testing 
and consulting facility, and provides services that range 
from simple bench scale tests to development of complex 
flowsheets through integrated pilot plant operations. 
 
COREM 
 
COREM is a private research consortium based in Quebec. 
It was founded in 1999 and conducts a research program 
guided by its mainly industrial members. The customized 
research program provides considerable competitive 
advantages to its members and prevents the duplication of 
research efforts. COREM’s research activities cover six 
fields of expertise: comminution, physical separation, 
flotation, extractive metallurgy, pelletizing and thermal 
processes. COREM operates world-class facilities in the 
areas of mineralogy and mineral processing, 
pyrometallurgical characterization, analytical services 
laboratory, and environmental management system. 
 
Xstrata Process Support 
 
Xstrata Process Support assumed the former Falconbridge 
Technology Centre facilities at Falconbridge, Ontario, in 
2006 to become an independent business unit of Xstrata. 
Xstrata Process Support now provides technical expertise 
for metallurgical projects to a multitude of clients 
worldwide in the areas of Process Mineralogy, Extractive 
Metallurgy, Process Control and Materials Technology. The 
unit has been very successful. 
 

 
 

Figure 17. Xstrata Process Support, Falconbrige, Ontario 
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Conclusion 
 
The mining, metals and materials industry has always been 
a key sector of the Canadian economy. In 2009, Canada’s 
mining industry contributed $32 billion to the GDP. The 
Canadian mining industry accounted for 19% of Canadian 
goods exports that year (2009). 

Canadian research and development centres have 
contributed significantly towards the growth of Canadian 
mining, metals and materials industry, which in turn has 
contributed to Canada’s economic growth and prosperity. 
Judging from the various success stories throughout this 
review, it is evident that the economic return on the 
investment made on R&D is quite high. 

Some of the significant advances in extractive 
metallurgy that have been made at these centres of 
excellence include: Pidgeon’s process for magnesium 
production, work on oil sands, the treatment of sulphide 
ores by pressure hydrometallurgy, laterite nickel 
processing (now used in many parts of the world), Vale’s 
technology, particularly in nickel copper and cobalt, the 
Noranda Continuous Smelting Process, the Noranda 
Converter, precious metals refining operations in Canada, 
the Falcondo process and chloride matte leaching, to name 
but a few. Judging from these and other success stories 
discussed throughout this review, it is evident that the 
economic return on the investment made on R&D is quite 
high. It is proposed that if Canada is to continue to be 
successful, survive recessions (for there will be more) and 
maintain the standard of living over the next fifty years, 
continued investment in mining and metallurgical research 
and development by mining Companies and Government 
bodies will be absolutely essential. 
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