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Introduction

This paper surveys changes and developments in copper in
Canada over the period of the 1950s 1960s to the present
day. The present authors have mainly focussed on the
copper smelter and refinery components over this era,
since developments in mineral processing are covered in
the chapter by Nesset et al., in the present volume, while
hydrometallurgical developments are covered in the
chapter by Collins et al. For a description of copper
concentrators of the era, the reader is referred to the
excellent compilations, “Milling Practice in Canada” by
Pickett (1970) and “Canadian Milling Practice” by
Damjanovic et al. (2000). It is also noted that detailed
descriptions of the key pyrometallurgical developments in
Canada over this time period, including those in copper,
are discussed in the chapter by Diaz et al. in the present
volume.

Copper in Canada in the Late 1950s and
1960s

Prologue

The copper price of the day plus knowledge of a certain
level of price stability have always been important
considerations in the copper business. This is no less
important today as it was in the late 1950s, just prior to
the period under review in this paper. In fact, John R.
Bradfield, President of Noranda Mines Limited (and who
was President of the Canadian Institute of Mining and
Metallurgy in 1962 1963) commented on this in the
following manner in an article entitled “Current Outlook
for Base Metals” published in the November 1959 issue of
the Canadian Mining Journal (Bradfield, 1959):

“The present price of copper is, I believe, reasonable1.
At this level its competitive position is strong, in fact I doubt
that a price 10 per cent 15 per cent higher would seriously
affect copper usage. It is my belief that apart from short
term speculative variations, the metal is entering a period
of relative price stability, which it has not enjoyed for many
years. Certainly, this would be a welcome change to most
producers and fabricators. No major producers want higher
prices, which encourage substitution, and similarly, the

1 Authors’ note: In November 1959, the price of copper was
about 30 cents US/pound.

major fabricators were, within reason, less concerned with
the price level than with relative stability. Price stability
therefore is the desire of all but the speculator.”

Commenting on demand and the key copper markets
of the era, Bradfield (1959) discussed the then major
copper markets in the US and Europe. This in itself
represents an interesting contrast to today with the large
and burgeoning markets in China and India and which are
now driving key developments in the world of copper.

Prescient was Bradfield’s far sighted “one world”
concept regarding commodities, summarized as follows
and an aspect that holds true today:

“These non ferrous metals are international
commodities and as such are subject to the play of the
world economic forces2. The two main industrial areas,
Europe and the United States, are far from self sufficient.
As a result, the flow of these metals from relatively
underdeveloped countries contributes importantly to the
volume of international trade. In this connection, there is a
tendency in some quarters to over emphasize the trend of
U.S. demand when considering the outlook for base metals.
The United States is, of course, an extremely important
market but in recent years there has been tremendous
growth in European markets. In fact, since 1954, Europe
has been a larger market than the United States and the
relative importance of markets in other parts of the world
is also increasing rapidly. A “one world” concept is
essential when considering the base metals outlook.”

The specific situation of the topic of “Copper in Canada
–1958” had been described in an article in the same
Journal some 9 months earlier by Killin (1959) of the
Mineral Resources Division in Ottawa. The year 1958
evidently followed a somewhat volatile period of unusually
low, then high copper prices (as can also be gleaned from
the Bradfield article quoted above) and in relation to
establishing a possible international regulation mechanism,
the author reported:

“It was unanimously decided (Authors’ note: at a UN
sponsored International Committee) that international
government controls were not needed and a more healthy
industry would result from voluntary controls set by the
industry itself in response to the law of supply and
demand.”

With a certain level of price stability, the author then
commented on the immediate period ahead for the copper
market of the time as follows:

2 Authors’ note: The article quoted herein essentially focussed on
copper, lead, zinc and nickel.
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“Higher prices prevailing at the end of 1958, plus
increased production and fabricating facilities and the
prospect of stable markets serve to brighten the outlook for
the copper industry in 1959.”

Thus, one year later, the decade of the 1960s began on
a bright note and growth continued, albeit of course with a
number of ups and down, into the 1990s and this probably
represented the best for Canadian copper. Production
grew to unprecedented levels and numerous world class,
innovative technologies were successfully piloted and
introduced by Canadian companies. Appropriately
therefore, these decades could be considered the “Golden
Years of Canadian Copper”, paraphrasing Professor
Themelis (1993) his description of this period as in fact
being the golden era in extractive metallurgy.

Over the period from 1950 to 1990, Canadian copper
output increased from some 240,000 tonnes to 794,000
tonnes, representing an annual growth rate averaging over
8% (Figures 1 and 2). Not only growth in copper output,
but importantly in large part due to visionary research and
development laboratories instituted at the time by the
large companies, huge leaps in technology development,
since as noted above, major new process technologies
were introduced by Canadian companies. As will be seen,
the economic impact of these developments was huge for
the companies involved; it continues to impact both the
companies and the nation’s economic well being even
today. The initiatives to establish research and
development facilities evidently did not come easily. In fact
in 1961, the lack of development in the non ferrous
industries was lamented by Queneau (1961) as follows in a
plea for greater efforts:

“A plea must be made for much greater research
effort, both fundamental and applied, on the part of the
non ferrous extractive industry. This industry, taken as a
whole, has unduly low research and development
expenditures devoted to the recovery of metal from rock
and from an important metal source of the future scrap.
This is a situation which cannot long endure in the face of
encroachments on metal territory by non metals in their
myriad manifestations, of decreasing quantity and quality
of ore reserves on this continent and of increasing activity
in metal production by totalitarian state monopolies”.

It is interesting, that some 50 years later, the same
plea for companies to fund development could be made
today.

Before embarking on a review of the major
developments in copper, it is instructive to consider a few
of the milestones recorded in 1959 (Canadian Mining
Journal, 1959a) such as the following:

1. The then new Gaspé Copper Mines had substantial
gains in copper production over that of the previous
years (the concentrator had produced the first copper
concentrates in 1954, and the smelter had
commenced operations in December 1955). It was
reported that mill tonnage in April 1958 was up to the

design capacity of 5,900 tonnes per day (6,500 stpd),
suggesting about a 3 year ramp up to full production.

2. The Weeden Pyrite and Copper Company operating in
the eastern townships region of Québec reported
good operating profits that year and the plant was
treating some 435 tonnes per day (480 stpd) of ore. It
is noted that this operation, a survivor of many earlier
operations in the area, would be one of the last of the
great copper mines in this particular area of the
country when it finally closed some years later.

3. Hudson Bay Mining and Smelting Company Limited
saw development of new ore bodies at Chisel Lake,
Snow Lake and Optic Lake, with these materials
treated at the Flin Flon smelter.

4. The Britannia Mining and Smelting Company Ltd
closed in March 1958 due to exhaustion of ore. This
plant had been in continuous operation since 1905
and was one of the pioneers of the ore flotation
process which had been introduced about the time of
the start up of this mine.

5. The old Grandby mine in British Columbia evidently
remained closed throughout 1958.

6. Development work in the Highland Valley area of
British Columbia continued, while exploration in
nearby areas was expanding. Bethlehem Copper
Corporation reported that it was studying a copper
smelter to be erected at the Company’s Highland
Valley Copper property (Canadian Mining Journal,
1959b). Of course such smelter plans, while seriously
studied by the company, never actually materialized.
As discussed below, the Afton smelter near Kamloops,
which commenced operations in 1978 had a relatively
short life, before closing in 1983. Interestingly, the
towns of Clinton and Kitimat in British Columbia are
each looking at the possible installation of a copper
smelter in their area to treat copper concentrates
produced in the region (British Columbia, 2011).

7. New exploration areas were opening up promising
deposits in the Chibougamau area of Québec.

8. The Noranda smelter of Noranda Mines Limited
operated at full capacity in 1958 and a number of
expansion plans were underway.

9. The new Mattagami area in Québec was opening up to
be major production camp.

10. The Canadian Copper and Brass Development
Association was formed in November 1958. Reflecting
the growing importance of Canadian copper, the new
organization, which continues to this day, had the
mandate to promote new and greater uses of copper
in Canada.

It is noted that by the end of the 1960s, the above
mentioned mining areas would add considerable tonnage
to Canada’s copper output. Many of the then new
exploration areas and properties mentioned above would
be brought into production providing much of the increase
in Canadian copper output. But in the year 1960, the huge
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Copper in Canada in the Period 1960 To
2010

Review of Smelter and Refinery Developments

The following section provides a brief overview with
selected photographs of each copper smelter and refinery
over the period of about the 1950s 1960s, up to the
present time (with a brief commentary on the early years
in some cases). Significant tonnages of copper are
produced at the Canadian Ni Cu smelters so these plants
are included as well for completeness. The plants are
presented in the order starting from the east and moving
to the west. The discussion on the refineries follows the
section on the smelters. It is noted that only brief details
are given here, the reader is referred to a number of

references that are provided for each plant to obtain
further details. The plants discussed in this section are
given in Table 4.

The present authors have mainly focussed on the
copper smelter and refinery components over this era,
since developments in mineral processing are covered in
the Chapter by Nesset et al., in the present volume, and
hydrometallurgical developments are covered in the
chapter by Collins et al. For a description of copper
concentrators of the era, the reader is referred to the
excellent compilations, “Milling Practice in Canada” by
Pickett (1970) and “Canadian Milling Practice” by
Damjanovic et al. (2000). It is also noted that detailed
descriptions of the key pyrometallurgical developments in
Canada over this time period, including those in copper,
are discussed by Diaz et al. in the present volume.

Table 4. Canadian smelters and refineries – 1960 to 2011 (see Note 1)
Plant Year started Year closed Copper capacity – 2011
Smelters
Gaspé 1955 2002 (60,000)
Xstrata (Noranda) Horne 1927 In operation 190,000
Copper Cliff (Vale) 1888 In operation 145,000
Coniston 1913 1972 5,000 (approx.)
Xstrata Sudbury (Falconbridge) 1930 In operation 20,000
Xstrata Kidd 1981 2010 (135,000)
HBMS Flin Flon 1930 2010 (90,000)
Afton 1978 1983 (20,000)
Refineries
Canadian Copper Refineries (CCR) 1931 In operation 380,000 (Note 2)
Copper Cliff 1930 2005 (135,000)
Xstrata Kidd 1981 2010 (135,000)
Xstrata Kidd 1981 2010 (135,000)

Note 1: The Thompson Ni smelter (with a small Cu output) only started in 1961 and so is not included in the Table
for 1960. In 2010, Thompson produced about 2,000 t of contained copper
Note 2: In 2010, production was 276,300 tonnes of cathode copper

With the exception of a notable level of sulphur capture at
Copper Cliff in the 1950s (as liquid SO2), sulphur capture
was not a feature at Canadian copper smelters of the
1950s to the 1970s. By the end of the period under review,
all plants had full sulphur capture (Diaz and Mackey, 2007).
The start up of the acid plant at Gaspé in 1973 represented
the first of the modern day plants to capture sulphur
dioxide (Kachaniwsky and Paquin, 1983). Other plants soon
followed over the next two decades in response to the
“acid rain” concerns and the introduction of legislation to
control particulate and gaseous emissions. The efforts by
the plants to fix sulphur dioxide over this period were
extensive and are briefly noted in the descriptions of the
individual plants.

Over the period covered in the present review (the

1950 1960s to the present day), three new smelters were
built, and interestingly, all three would close by the end of
this period; in addition, one of the longer running plants
(HBMS) also closed, making a total of four plants that
would close over this period. One of the aspects that stand
out in the present review is that the timing of plant
changes plus understanding and grasping new
opportunities for a plant can be critical for capital intensive
facilities such as smelters. Some of the plants had good
advisors, and took effective, sometimes even visionary
decisions – two cases in point – the installation of the fluid
bed/electric furnace at Falconbridge (now Xstrata Nickel)
in 1978 and the decision by Noranda management in 1971
to build the Noranda Process reactor (now Xstrata). Other
plants do not seem to be in the same category. As in
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warfare, timing is everything. The plants in Canada that
remain in operation today it seems, watched and listened
to the “tide”, leading them to “fortune”:

There is a tide in the affairs of men.
Which, taken at the flood, leads on to fortune;

Omitted, all the voyage of their life
Is bound in shallows and in miseries.
On such a full sea are we now afloat,

And we must take the current when it serves,
Or lose our ventures.

(W. Shakespeare, Julius Caesar, Act 4, Scene 3, 218–224)

Waiting (“omitted”) as some plants seem to have done,
led to failure and closure. The trick looking ahead is
essentially to continue on the proven path of the survivors.
But is the path that led the present group of operating
plants to where they are today a good economy, feed
supply and strong technical base all leading to lower cash
costs – still being followed by the new owners for the
future? The present authors are concerned that with
ownership changes the path now taken may not
necessarily be for the best for Canada as discussed at the
end of this article.

Smelter Review by Plant

Gaspé Smelter

Fires were first lit in the new reverberatory furnace at
Gaspé on 13 November 1955, and the first anodes were
cast at the plant on 9 December 1955. The Gaspé smelter
was designed to treat 408 tonnes/day of copper
concentrates derived from the adjacent Gaspé copper
mine and concentrator, to produce 100 tonnes/day of
anode copper (about 33,000 tonnes/year). The smelter
originally consisted of the following: materials receiving
and handling facilities, a single oil fired, wet charge
reverberatory furnace sized 9.14m wide by 33.53m long
(30ft. by 110ft.); two, 3.96m diameter by 9.14m (13ft. by
30ft.) Peirce Smith converters; a single, oil fired, 132 tonne
capacity reverberatory anode casting furnace and a 33
tonnes/hour casting wheel, plus Cottrells for treating
reverberatory and converter off gas before discharge from
the 152 m (500 ft.) stack (McKerrow, 1957).

By the late 1950s to early 1960s, the smelter was
handling a number of custom concentrates and producing
well over 100 tonnes/day of anodes; by 1968 copper
output was 55,400 tonnes. It was during this period that
the now well known Gaspé puncher was invented at the
plant. Details of this innovative development are given in
the chapter on pyrometallurgy by Diaz et al. in the present
volume. As part of the overall mine and mill expansion
project of the late 1960s, the smelter was also expanded.
This included the addition of a fluid bed roaster (which,
curiously enough, technology had been tested at the

Horne smelter prior to the Noranda Process development),
new water cooled converter hoods and a 590 tonne per
day (650 stpd) single contact acid plant, with the new
facilities commencing in 1973 (Kachaniwsky and Paquin,
1983).

This Gaspé acid plant was the first plant installed at a
Canadian smelter of this era to improve environmental
conditions – this installation would be followed by acid
plants at all the other plants except Flin Flon (closed 2010)
and Thompson (slated to close in 2015). The fluid bed
roaster operation at Gaspé was not entirely satisfactory.
This situation, partly exacerbated by bed agglomeration
effects apparently caused by high levels of lead and zinc
levels in feed originating from Brunswick Mining and
Smelting, plus a decline in concentrate receipts, led to the
eventual shutdown of the roaster in mid 1982. The
reverberatory furnace was converted back to wet charge
operation (mainly feed handling changes) and the
converters were adapted to produce good strength gas for
the acid plant – mainly by improved hooding, flues and
good scheduling (Kachaniwsky and Paquin, 1983).

Although located some 90 km east of the tide water
port at the town of Gaspé, the smelter was still reasonably
accessible to supplies of world custom concentrate. Given
this, plus declining mine reserves, a number of feasibility
studies were carried out in the early 1990s looking at new
technology for expanding Gaspé to take advantage of the
situation – this included a study of an Isasmelt plant as an
alternative to a new Noranda reactor (Langlois, 1993).
Unfavourable economics ruled against such a large
expansion with the result that the plant was destined to
remain a fairly low tonnage smelter.

By 1991, the plant was handling about 219,000 tonnes
per year of feed, producing some 56,000 tonnes per year
of anodes, 142,000 tonnes of sulphuric acid per year with a
sulphur fixation from acid of 65%. Included in the feed mix
was a certain level of scrap and secondary copper
materials. With the objectives of improving capacity at low
capital cost to help reduce unit costs, a number of small
but significant improvements were made over the period
1991 to 1999: the original Peirce Smith converters were
lengthened to 12.5m, along with the addition of 12
tuyeres, a dry concentrate injection system at the
converters was added, a third, multi purpose Peirce Smith
converter was built, and the material handling facilities
were upgraded (Langlois et al., 1995). The new converter,
4.27m diameter and 16.15 m long, was at the time the
largest Peirce Smith converter in the world. The unit was
designed to double as a smelting vessel, in particular to
handle secondary copper scrap materials and some
electronic scrap. Interestingly, following smelter closure,
this converter vessel was shipped to Copper Cliff to
become the “No. 8 converter” – and it continues to be the
largest Peirce Smith converter in the world. At Gaspé, the
third converter started operations in 1997 and by this
time, plant capacity had reached some 60,000 tonnes per
year of copper anodes.
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only option at the time in the case of the Afton feed
(considered mainly due to the contained mercury content).
The only Canadian custom smelter that might have been
able to treat the material would have been Gaspé,
assuming mercury collection facilities were put in place at
the acid plant, but freight costs would have been
problematic.

Canadian Copper Electro refineries

As noted in Table 4, Canada has had three copper electro
refineries during the past five decades:

Montréal East, Québec (start up, 1931 still operating)
Copper Cliff, Ontario (start up, 1930 shutdown, 2005)
Kidd Creek (near Timmins) Ontario (start up, 1981
shutdown 2010)

These are described in the following three sections.

Montréal East Refinery

The Montréal East copper electro refinery was built in
1930 (McKnight, 1933). The first copper product –
‘wirebars’ – were shipped in May, 1931. The plant was
built to treat anodes from Noranda, Québec and blister
copper from Flin Flon, Manitoba, home of NHL hockey star
Bobby Clarke.

The refinery was designed, built and initially operated
by the Nichols Copper Company. It was modeled closely on
the Nichols Copper Company refinery in El Paso, Texas,
which started production a year earlier (Kunkle, 1951; and
Phelps Dodge, 1983). It initially produced about 70,000
tonnes of cathode copper per year. It used the parallel
refining system used by the Nichols Copper Company at El
Paso rather than the series refining system used by Nichols
in its Laurel Hill (Queens, New York) refinery (visited by
one of the authors [WD] in 1968). The parallel system
makes purer copper, which led to the demise of all series
refineries, including Laurel Hill, which shut in 1971.

Montreal East's initial anode cathode connections in
the electrolytic cells were made by sitting the cathode
support bars in cast in grooves (the so called Baltimore
groove) in one of the anode support lugs. All the anodes in
a cell were at one voltage and all the cathodes at another,
lower voltage. This practice has been discontinued in
favour of a common conductor bar for all the anodes in a
cell and a separate common conductor bar for all the
cathodes in a cell.

Direct current was initially supplied by motor
generators from 12,000 volt AC power supplied by
Montréal Light, Heat & Power. The motor generators have
been replaced by energy efficient silicon rectifiers. The
defining features of the Montréal East refinery in the
1960's were its huge labour force and its multiplicity of
reverberatory melting furnaces. These furnaces melted

blister copper, anode scrap and purchased scrap to make
fresh anodes. They were also used to melt cathodes for
subsequent casting of wirebars for rolling to rod and
drawing to wire (Forbes, 1956). The refinery now treats
anodes, and sells cathodes, so that much less melting is
required.

Great changes have been made over the years (Thiriar
et al., 1990; and Rompre et al., 1991) including
mechanization throughout the refinery and adoption of:

Anode preparation (weighing, straightening,
flattening, lug machining) machines
Kidd ProcessTM 306L SS mother blank cathodes
Polymer concrete electrolytic cells
Asarco melting furnaces

The refinery now treats anodes from Xstrata's
Noranda smelter and Vale's Sudbury smelter plus some
local high grade scrap. It has also treated anodes from
Xstrata's Chilean Altonorte smelter but this has reportedly
been discontinued. The refinery currently has a capacity of
370,000 tonnes of copper cathode per year. In 2010,
production was 276,300 tonnes of cathode copper.

Copper Cliff Refinery

The Copper Cliff refinery (Figure 15) was built to produce
electrolytic copper from most of the Sudbury Basin ores,
via several smelters (Benard, 1933). The main exception to
this was copper in Falconbridge's ore which was (and is)
smelted in Falconbridge, Ontario, and electrowon in
Kristiansand, Norway.

The Copper Cliff refinery was first operated by the
Ontario Refining Company. It was then operated by the
International Nickel Company of Canada, Ltd. and finally by
Vale S.A. of Brazil. The refinery was modeled after the U.S.
Metals refinery in Carteret, New Jersey. It was designed to
produce 100,000 tonnes of electrolytic copper per year. At
closure in 2005 it was producing some 180,000 tonnes of
cathodes per year.

The refinery was of conventional parallel circuit design
with 1,230 lead lined concrete cells. At closure the plant
had 1,350 polymer concrete plus lead lined and paralined
concrete cells. Throughout its life the refinery used starter
sheet cathodes made in the refinery itself.

A familiar sight for many years was transfer of molten
blister copper by bridge across Ontario Highway 55 from
the Copper Cliff Smelter to the Copper Cliff Refinery.
Steelmaking type torpedo cars were used. This ended in
2001, when an anode furnace and casting wheel were built
in the smelter. This sped up traffic on Highway 55 but it
increased the nickel content of the anodes to near 0.8% Ni,
nearly twice as high as anywhere else in the world. It also
increased the nickel content of the refinery's electrolyte to
more than 40 grams per litre, the highest in the world. It
turned out that nickel had been removed from the copper
as slag during the cooling trip across Highway 55.
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The high nickel contents of the anodes and electrolyte
caused the anode scrap rate to double and the current
efficiency to drop to 80%.This problem was overcome by
simulating the trip across the highway, i.e. by allowing the
blister copper to slowly cool to 1150oC before it was
poured into one of two anode making furnaces.

Copper Cliff Refinery personnel were active in
developing automatic control of organic reagent additions
during electrorefining. They were particularly active in
making sure that the cells' exiting electrolyte always
contained optimum amounts of glue and other reagents. A
mechanization program was undertaken in 1986 (Cruthers
et al., 1990; and Clement et al., 2003).

The Copper cliff Copper refinery was shut down in
2005 when the owners determined that sale of copper
anodes to the Montréal East Copper Refinery would be
more profitable.

Kidd Creek Refinery

The Kidd copper refinery (near Timmins, Ontario, home of
country and western singing star Shania Twain) was
constructed between 1975 and 1980. It began production
in 1981 (Amsden et al., 1978). It, and its associated
concentrator and smelter, were built to produce copper
cathodes from the Kidd Creek mine's copper zinc ore.
Ownership started with the Texas Gulf Sulphur Company,
through Falconbridge Limited, finishing with Xstrata, plc.

The refinery was of unique design. It employed 36
large (23.4 m long × 3.8 m wide × 1.4 m deep) swimming
pool tanks, each containing 16 electrical anode/cathode
sets. It was modeled after Mitsubishi's Number 3
tankhouse in Onahama, Japan (Sweetin et al., 1984). The
advantage of the large tanks was a 30% savings in footprint
area with commensurate savings in capital and energy
costs. The refinery was designed by Mitsubishi Metals Co.
and Bob Minto of SNC Inc. However, this swimming pool
technology didn't catch on elsewhere, seemingly
superseded by the development of polymer concrete cells
of conventional design.

Another interesting feature of the refinery was the use
of Hazelett continuously cast anodes. The caster operated
well and several more were installed at other refineries
around the world. However, adoption seems to have
slowed, probably because anode casting is not a truly
continuous process.

The refinery started cathode production with
conventional, manually stripped starting sheet cathodes,
produced in the refinery. Manual stripping was quickly
replaced by an automatic stripping machine, jointly
developed by Kidd and Mitsubishi. Automatic stripping
improved starting sheet quality, reduced costs, and
increased safety. The starting sheets were embossed with
circular and later horseshoe patterns to improve starting
sheet stiffness and verticality.

The refinery was converted to stainless steel
permanent cathodes in 1986 to alleviate high

concentrations of lead and selenium in the refinery's
product copper. Stainless steel cathodes are straighter,
flatter, and smoother, and hang more vertically than
starting sheet cathodes. They avoid impurity particle
occlusion in the cathode deposit and give constant current
density over the whole cathode face – both of which
decrease cathode impurity levels (Kemp et al., 1991; and
Donaldson and Detulleo, 2003).

Isa ProcessTM stainless steel cathode personnel were
consulted, but Kidd opted to develop its own wax free
stainless steel cathode technology. Its unique feature was
a 90 inverted V groove in the bottom of the stainless steel
blade which permitted the cathode deposit to detach
without wax. After adopting these cathodes, 99+% of the
Kidd's product copper met international quality standards.

Kidd ProcessTM stainless steel cathode technology was
commercialized in 1992. Many further improvements were
made, including improved hanger bar attachment
technology developed with T.A. Caid in Tucson, Arizona.
About 4 million tonnes of copper are now produced per
year using Kidd ProcessTM stainless steel cathode
technology.

As for the refinery itself, it and its associated smelter,
were closed on May 1, 2010 when the owners decided to
concentrate their Canadian smelting activities at the
Noranda, Québec smelter (about 200 km east of Timmins)
and their Canadian refining activities in Montreal East
(about 900 km south east of Timmins). These closures
released an estimated $130 million in operating working
capital and saved $39 million in 2010 operating expenses
(Xstrata plc, 2010).

CANMET Copper Refinery Group

Canada has made a significant contribution to global
copper refining through its initiation and support of the
CANMET Copper Refining Group. Organized by Dr. John
Dutrizac of CANMET in 1985, the Group visited two North
or South American electro refineries per year for
unfettered discussions of the technical, quality,
environmental and safety aspects of copper refining. The
group continues today under the leadership of Professor
Michael Moats of the University of Utah. It is noted that a
similar group dedicated to smelting technology was quite
successful for a period, however it was discontinued in the
late 1990s due to lack of support.

Concluding Comments

The world of Canadian copper is vastly different today to
what it was in 1960. Perhaps the Golden Years, which
peaked during the intervening years have passed – at least
for now. There are fewer smelters today and the tonnage
of copper smelted is lower than what it was in 1960,
Canada now ranks 13th in the world in terms of smelted
copper output – down from 5th place (there were six
smelters in 1960, a peak of seven plants by 1982, versus
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four today (Xstrata Horne and Sudbury, and Vale Copper
Cliff and Thompson), while smelted copper today is some
90% of the 1960 tonnage).

Table 5 lists 2011 world copper smelter capacity by
country, and it is seen that Canada shows a capacity of
355,000 tonnes (International Copper Study Group, 2011).

It is of interest that the 2011 smelter capacity in China,
some 4,242,000 tonnes, is just slightly below total world
smelter capacity of 1960; refer Table 1 showing 1960 total
world smelter output at 4,552,869 tonnes. It is felt that
such huge growth could not have been foreseen in 1960,
nor could the big increase in copper prices since that time
have been predicted. Such is the changing world of copper.

The decline in both the number of copper smelters in
Canada and Canadian smelter output is mainly due to two
factors:

1. Exhaustion of ore reserves and no new regional
mineral discoveries, thus rendering the small, on site
smelters essentially inoperable (Gaspé, Kidd Creek
and Flin Flon). These three smelters join a long list of
defunct smelters in Canada;

2. The remote mine site smelter locations, the small
capacity (and in the case of Gaspé and Flin Flon,
outdated technology reverberatory furnaces), and
finally the inability to economically switch to treating
custom concentrates.

There remains great metallurgical talent in this country
and it is hoped that this will flourish. But for this to occur it
needs challenging jobs in new mining and metallurgical
areas and a variety of positions in alternative sectors, such
as consulting, research and development and working
overseas for Canadian companies. New opportunities will
open up in other commodities, such as the Ontario “Ring
of Fire” area.

The present authors consider that the present industry
model of mining/concentrating and shipping of copper
concentrates to custom smelters mainly in China and India
is not sustainable in the long term. It is felt that this
situation represents new opportunities in Canada. This
needs the type of vision seen in the “Golden Era”. For
example, it could be envisaged that a British Columbia
coastal location would be well situated for a custom
smelter treating both local and imported material – will
that happen, hard to say, but it could very well occur over
the next fifty years. It is recommended that the present
companies allocate funding for mineral exploration and to
advance research and development as was successfully
done in the past – along with a high return on the
investment. The present time with high copper prices is
surely the time to start to help secure our future. There is
also a role for Government support. With such leadership,
a sustainable copper industry can return to Canada.

Table 5. World smelter capacities in 2011
Country Smelter capacity

(k tonnes)
Armenia 12
Australia 690
Austria 110
Belgium 181
Botswana 30
Brazil 240

Bulgaria 275
Canada 355
Chile 1,848
China 4,242
Congo 63
Finland 210
Germany 630
India 1,118

Indonesia 300
Iran 225
Japan 1,886

Kazakhstan 534
Korean Republic 690

Mexico 336
Namibia 50

North Korea 80
Oman 35
Pakistan 20
Peru 440

Philippines 250
Poland 639
Romania 40
Russia 1,000
Serbia 170
Slovakia 110

South Africa 130
Spain 320
Sweden 250
Turkey 28
Ukraine 18

United States 710
Uzbekistan 115
Vietnam 11
Zambia 730
TOTAL 19,121

Note: Canadian capacity is made up of Horne, 198,000 t, Copper
Cliff, 135,000 t, Xstrata Nickel at Sudbury, 20,000 t, and
Thompson, 2,000 t (International Copper Study Group, 2010)
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