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Foreword

This issue of the Canadian Minerals Yearbook is a report of developments in the industry
for 1971. The 53 chapters dealing with specific commodities, were issued in advance
under the title Preprints, Canadian Minerals Yearbook 1971 to provide information as
soon as possible to interested persons. The General Review, written specifically for the
Yearbook each year, deals with the overall position of the industry in its national and
international perspective; it is supported by 70 statistical tables not readily available from
other sources. The Index to Companies provides full and accurate company names and a
complete cross reference to corporate activities in the Canadian industry, supported again
by pocket map 900A, Principal Mineral Areas of Canada.

The Yearbook is the permanent official record of the growth of the minera!l industry
in Canada and is preceded by similar reports under various titles dating back to 1886.
Those wishing to refer to previous reports should consult departmental catalogues,
available in most libraries.

The basic statistics on Canadian production, trade and consumption were collected
by the Dominion Bureau of Statistics, unless otherwise stated. Company data were
obtained directly from company officials or corporate annual reports by the authors.
Market quotations were mainly from standard marketing reports.

The Department of Energy, Mines and Resources is indebted to all who contributed
the information necessary to compile this report.

W. Keith Buck
Director
Mineral Resources Branch

October 1972
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Readers wishing more recent information than that
contained in the present volume should obtain the
1972 series of preprints: complete set available from
Information Canada, Ottawa, $5. Individual copies are
available from the Distribution Office, Mineral
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Resources, at 25¢ each,
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Aerial view of the Mobil Tetco Sable Island E-48
discovery well on Sable Istand, 175 miles east of
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General Review

The Canadian economy 1971

In 1971 the value of Canada’s Gross National Product
(GNP) reached $92 billion compared with $85.4
billion in 1970, an increase of 7.7 per cent. Figure 1
shows the growth in GNP from 1955 to 1971 and the
relationship between the national product in current
and in constant dollars. In terms corrected for price
increases, the economy resumed the growth trend of
the mid- to late sixties; that is, about 5.5 per cent a
year. The actual increase in Canadian prosperity,
measured by the GNP in constant dollars per head,
rose from $2,991 in 1971 to $3,111, an annual rate of
increase of about 4.0 per cent.

Figure 2 illustrates the real domestic product of
the major industrial sectors from 1955 to 1971, The
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Figure 1

index of mining output climbed from 66 to 182.5, an
annual rate of 6.6 per cent; the manufacturing index
grew at 4.8 per cent a year from 82 in 1955 to 173.5
in 1971;and the agricultural index from 115 to 145.6,
or 1.5 per cent a year. The manufacturing and
construction indexes, which both fell in 1970 for the
first time in more than a decade, resumed their growth
in 1971,

The average population of Canada in 1971 was
21.8 million people. The labour force averaged 8,631
thousand, an increase of 257,000 during the year, The
number of people employed increased by only
200,000 and as a result, the unemployment rate rose
to 6.4 per cent, its highest since 1962. The trend in
these categories between 1955 and 1971 is shown in
Figure 3.

H CANADA INDUSTRIAL PRODUCTION
(1961=100)

MINERAL RESOURCES BRANCH
DEPARTMENT OF ENERGY, MINES AND RESOURCES

INDEX OF REAL DOMESTIC P!
= 8 @ &
[=] Q =3 o

=3
S

90| LEGEND
st oo MANUFACTURING |
/ oty CONSTRUCTION
705 AGRICULTURE 1
______ MINING
60 TOTAL
50§ E
1 ] | Il L | 1 ] 4 J L ) L i | J__) ] 4
1955 1960 1965 1970 1975
Figure 2

The General Review is compiled in the Mineral Economics Research Division of Mineral Resources Branch.
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Total capital expenditure on plant and equipment
in Canada during 1971 amounted to $25.6 billion, up
$2.1 billion from 1970. Forecasts indicate that the
increase from 1971 to 1972 will be around $1.6
billion. Total investment in the four major sectors of
the economy are shown in Figure 4. In 1971
investment in the mining sector, which does not
include the mineral manufacturing industries, rose to
$2.2 billion and investment in manufacturing reached
$4.4 billion, one quarter of this representing
investment in mineral manufacturing.

In international trade Canadian exports increased
again in 1971. Merchandise exports reached a record
$17,785 million, up $1,035 million from 1970;
merchandise imports also increased by $1,723 million
to $15,556 million. In nonmerchandise trade or

services Canadian exports increased by $81 million to -

$4,440 million and imports increased by $233 million
to $6,603 million. These statistics represent trade in

goods and services and do not include transfer

payments. The trend of these four sectors is illustrated
in Figure §.
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While Canadian merchandise and nonmerchandise
exports increased during 1971, they were offset by the
increase in imports, which led to a much lowered
surplus on the total current account balance of
international trade, as shown in Figure 6. Also
illustrated is the continuing increase in the deficit on
nonmerchandise trade composed largely of the
continuous flow of interest and dividends out of
Canada.

Figure 7 shows the behaviour of net capital
movement in the Canadian Balance of International
Payments from 1955 to 1971. The large increase in
surplus of net capital movement indicates inflow of
capital into Canada, which was partly responsible for
the rapid growth of the mineral industry. The figure
shows that in general this surplus has been decreasing
since 1956.

The mineral economy

Canadian mineral production was valued at $5.9
billion in 1971, up $164 million from the revised total
for 1970. Since 1955, as seen in Figure 8, total

75
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Canadian mineral output has grown more than
threefold, at an annual rate of nearly 8 per cent. The
figure also illustrates growth of the four sectors of the
mineral industry. In 1971 output of metallic minerals,
at $2,937 thousand, was down slightly, from $3,073
thousand in 1970. Nonmetallic and structural minerals
had a combined production value of $978 thousand,
up $56 thousand from the previous year. Mineral fuels
output increased 17 per cent, and for the first time

exceeded $2 billion.

Canada continues to enjoy the highest value of
mineral industry output per head of any country with
a diversified mineral economy, amounting to $273 in

1971.

Petroleum was the dominant mineral commodity
in terms of value of output in 1971 with 22.5 per cent
of the total (Figure 9). The four leading metals,
nickel, copper, iron ore and zinc, accounted for nearly

half of Canadian mineral value in 1971. Figure 9 also .

shows mineral production in terms of provincial
output. The largest single contribution was made by

Alberta, with 28.0 per cent of total

mineral

production; this was the first time for many years that
Ontario did not provide the largest proportion. Data
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on absolute provincial mineral production is given in

Table 6 of the statistical tables

Physical volume of output in the three sectors of
the mining industry are shown in Figure 10, in the
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form of indexes, for the period 1955-1971. These
indexes are published by Statistics Canada and are
based on 1961 output being equivalent to 100, In
terms of annual growth rates for the period shown in
the diagram, the fuels sector leads with a rate of 9.1
per cent a year; nonmetal mines and metal mines
follow with rates of 5.9 per cent and 5.0 per cent
a year, respectively.

Capital expenditures. Capital expenditures in the
Canadian mining industry have been rising steadily
from about $512 million in 1960 to a forecast total of
$2.2 billion in 1972. Figure 11 indicates that capital
expenditures were the fastest growing in the nonmetal
sector up to 1969 but fell thereafter. Growth in metal
mining was very strong in 1970 and 1971 but the
1972 forecast shows a levelling off. Mineral fuels
exhibit continued steady growth. Capital expenditures
in the mineral manufacturing industries (Figure 12)
generally followed their historical patterns, with
nonmetallic mineral products forecast to recover from
the low value in 1971.

Mineral trade. The value of mineral exports fell in
1971 by about $160 million from their value the
previous year, to $5.039 billion. Detailed statistics on
mineral trade are provided in Section 2 of the
statistical tables following the reviews. Figure 13 shows
that crude mineral exports are growing faster than
total mineral exports. The figure also shows their
relation to total merchandise exports.

The United States remained by far the most
important market for Canadian mineral exports in
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1971. Its share of the market returned to almost 60
per cent, after falling to 55 per cent in 1970 (Figure
14). The proportion of mineral exports to Britain
continued to decline, accounting for 11.8 per cent of
the total in 1971. At the same time, the proportion
going to Japan continued to rise, and reached 8.8 per
cent.

Review by provinces*

British Columbia. In 1971 the value of mineral
production reached a record $532.7 million, a gain of
8.8 per cent over $489.8 million for the previous year.
Copper continued as the leading commodity. Its
production value increased significantly by 15.3 per
cent and it attained its largest proportion of the total
output, 26.6 per cent. It was followed by crude
petroleum which decreased slightly and represented
11.3 per cent of the total. Structural materials

*Compiled in Research and Planning Division.
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increased by 19.8 per cent to attain third place in
mineral production value. Zinc production accounted
for 9.4 per cent. Production of molybdenum fell off
13.9 per cent in value to account for 8.5 per cent. This
province is responsible for Canada being the second
largest world producer of molybdenum.

During 1971 four copper mines began production,
including Giant Mascot Mines Limited’s nickel-copper
mine near Hope, which had ceased operation because
of a fire in 1970, and the Sunro mine on Vancouver
Island, which was closed in the sixties by flooding.

Eight mines suspended operations and closed
during 1971, among them two gold and two
molybdenum producers, two copper producers and
two lead-zinc producers. To more than compensate for
these losses, six new copper orebodies are being
prepared for production, anticipated in 1972. Lornex
Mining Corporation Ltd., a subsidiary of Rio Algom
Mines Limited, and Gibraltar Mines Ltd., a subsidiary
of Placer Development Limited, will each have
production capacities in excess of 30,000 tons a day.
Logan Lake, a new town to serve the Lornex
development, has been established 40 miles from

Kamloops and 250 miles northeast of Vancouver.
Similkameen Mining Company Limited, a subsidiary
of Newmont Mining Corporation, will produce 15,000
and the Bell mine of Noranda Mines Limited 10,000
tons a day. Alwin Mining Company Ltd. and Nadina
Explorations Limited will each have plants to treat
500 tons a day.

Although there were no major developments in
crude petroleum and natural gas, production con-
tinued at the same level as last year, dropping slightly
for crude petroleum and increasing slightly for natural
gas. Owing to an improvement in the demand for zinc;
the value of zinc output increased in 1971. Cominco
Ltd. mined most of the province’s zinc and lead and
this production, along with concentrates from many
other mines throughout Canada, is converted at the
company’s metallurgical plants to refined zinc, lead
and silver and the byproducts antimony, bismuth,
cadmium, tin, iron and sulphur compounds.

The coal mining industry of the province
continued to increase in production during the year.
The quantity of coal mined increased by 33 per cent
over the previous year. Most of the province’s coal
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output will continue to be exported to Japan for
metallurgical purposes. The continuing development
of coal mining and its related transportation facilities
will have a long-term buoyant effect on the economy
of western Canada.

Yukon Territory and Northwest Territories. The value
of mineral production in the Yukon Territory
increased substantially to $94.0 million from $77.5
million recorded in 1970. Almost 85 per cent of the
value of production was provided by the metallic
minerals sector mostly through the output of zinc and
lead, which increased almost 50 per cent in value.

CANADA
CAPITAL EXPENDITURES IN THE
MINING INDUSTRY
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Most of this increase was the result of a 20 per cent
expansion in mill capacity of the zinc-lead operation
of Anvil Mining Corporation Limited at Ross River in
1971. The entire output is exported chiefly to Japan.
This development also contributed to a significant rise
in the shipments of silver, increasing 16.4 per cent in
value over 1970. Copper shipments declined 70.6 per
cent in value because of the shutdown of the mill of
New Imperial Mines Ltd. (name changed to White-
horse Copper Mines Ltd.) at Whitehorse in June 1971.
Also in June 1971 Venus Mines Ltd. suspended
operations at its silver-lead-zinc mine at Carcross.
Nonmetallic mineral production was represented by
asbestos shipped from the Clinton Creek operation of
Cassiar Asbestos Corporation Limited. Shipments of
asbestos declined slightly in total value but production
levels were maintained.

In the Northwest Territories, mineral output
declined in value to $99.5 million from $133.8 million
in 1970. Metallic minerals accounted for almost all the
production. Zinc and lead, the leading commodities,
comprised 86.1 per cent of the output value and were
produced in lower amounts from the Pine Point area

TR
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south of Great Slave Lake by Pine Point Mines
Limited, a subsidiary of Cominco Ltd. Shipments of
zinc, at $61.9 million, accounted for 63.1 per cent of
the total value of minerals. During the year, the
Northwest Territories fell to third place among the
lead-producing regions of Canada and recorded a drop
in shipments. Gold output from mines in the
Yellowknife area continued to decrease in value to
$10.8 million. Likewise, the value of silver production
declined from $5.1 million in 1970 to $2.7 million in
1971.

The fifth-leading commodity, crude petroleum,
represented 1.3 per cent of the production value but,
along with natural gas, it has spurred considerable
exploration activity, particularly on the Arctic islands
and near the Arctic coast.

Alberta. This province became the leading mineral-
producing region in Canada in 1971 in terms of value
of production. It increased the value of mineral output
by 17.0 per cent over that of 1970 to a total of
$1,657.8 million and continued as the leading

General Review
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producer of crude petroleum, natural gas and its
byproducts, and elemental sulphur. Those commod-
ities accounted for 94.1 per cent of the total value.
Crude petroleum increased significantly the list at
$1,050.9 million and providing 64.4 per cent of the
total. Natural gas and natural gas byproducts were
next in importance and experienced substantial gains
to $294.0 and $196.4 million, respectively. The
production value of structural materials reversed its
trend and increased slightly in 1971. The value of
sulphur shipments was again down in 1971, It declined
by 27.6 per cent as a result of extremely low prices
caused mainly by international oversupply. The value
of coal output increased 82.8 per cent and Alberta
continued as the largest national producer of this
commodity. Continued significant increases are
anticipated from coal deposits in the western part of
the province, mainly due to the Japanese demand for
metallurgical-grade coal.

Petroleum exploration activity has declined in
western Canada as interest and activity have shifted to
northern and offshore areas. Alberta’s reserves

75
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production ratio is declining, indicating a consumption
rate greater than the discovery rate. As a move to
increase refining efficiency, both Imperial Qil Limited
and Gulf Oil Canada Limited have undertaken to
construct consolidated refining facilities at Edmonton.
This program started in 1971. Older small refineries in
various centres in Manitoba, Saskatchewan and
Alberta will be phased out.

Saskatchewan. Saskatchewan’s mineral production
reached $378.7 million in 1971, down 0.09 per cent
from 1970. Some mineral commodities experienced
significant advances or reverses compared with the
previous year. Crude petroleum, the leading commod-
ity, had a slight reversal in value to $198.1 million and
represented 52.3 per cent of the total. Potash followed
in order of value and increased 17.8 per cent over its
1970 output to account for 33.8 per cent of the
provincial total. This province provides all of Canada’s
potash and is responsible for this country being the
leading world producer.

Structural materials, next in importance, increased
10.7 per cent in value and accounted for 3.0 per cent
of the provincial total. Natural gas moved up to fourth
place, increasing 22.4 per cent to account for 2.4 per
cent. Copper suffered a major decline of 64.1 per cent
and accounted for 2.1 per cent. This decline was
caused by labour strikes from January to July and
production should regain former levels in 1972. The
production of coal fell off during the year accounting
for 1.7 per cent of the total value of provincial mineral
production. The quantity of uranium produced
dropped by 26.6 per cent from 1970 during the third
year of a five-year program of Eldorado Nuclear
Limited to reduce production from the Beaverlodge
area. Production will eventually be decreased to 50 per
cent of rated capacity in order to closely correspond
to sales commitments: During the year work began on
the $50-million uranium mining project of Gulf
Minerals Canada Limited at Rabbit Lake with a
tentative production date of late 1974. The
Saskatchewan Government has indicated that it will
build a $17-million all-weather road to the site, and is
also considering plans for a townsite at nearby
Wollaston Lake.

Manitoba. The value of mineral output from Manitoba
reached $319.6 million in 1971, a decline of 3.6 per
cent over the previous year. The two leading
commodities, nickel and copper, which were valued at
$203.3 million and $59.6 million, respectively,
accounted for 82.2 per cent of the total mineral value.
Nickel production value declined 5.4 per cent whereas
copper production value increased 7.2 per cent. There
was an increase of 6.5 per cent in the output of
structural material and a decline of 5.2 per cent in the
output of crude petroleum, the two commodities next
in importance. A labour strike affected the production
of zinc. Its value of production fell 33.1 per cent
compared with 1970, Other mineral commodities such
as tantalum, cobalt and gold, in that order,
contributed slightly to the value of provincial mineral
oufput.

The International Nickel Company of Canada,
Limited (Inco) operated two nickel mines, a smelter
and a refinery in the Thompson area. Sherritt Gordon
Mines, Limited continued to ship nickel and copper
from its Lynn Lake operation and copper-zinc from
Fox Lake. Development continued at Sherritt’s
Ruttan Lake copper-zinc deposit about 140 miles
northeast of Flin Flon. Production is planned for July
1973 at a rate of 10,000 tons a day.

Manitoba’s newest mine, Manibridge Mine, was
officially opened in September 1971. The mine is
sixteen miles from Wabowden and is owned and
operated by Falconbridge Nickel Mines Limited. This
is Falconbridge’s first producer outside its Sudbury
Basin home territory. Nickel and copper concentrates
from Manibridge will travel by rail to Falconbridge’s
smelter at Falconbridge, Ontario.




Hudson Bay Mining and Smelting Co., Limited
operated seven copper-zinc mines in the province. The
mineral concentrates shipped from these mines are
smelted and refined, along with concentrates received
on a custom basis, at the company’s copper-zinc
smelter at Flin Flon. Considerable exploration for
metallic minerals continued in the north, particularly
in the Thompson area.

Ontario. The value of Ontario’s mineral production
declined by $26.5 million in 1971, reaching a total of
$1,563.4 million, This was in contrast to 1970, when
it registered a 30.0 per cent gain. During 1971 nickel
and copper accounted for 58.2 per cent of the total
value of the province’s mineral output. The value of
nickel declined 3.2 per cent to $588.8 million and the
value of copper declined 5.9 per cent to $320.6
million. In decreasing order of value, the other leading
mineral commodities were structural materials, iron
ore, zinc, platinum metals, gold and silver.

During 1971 a silver refinery at Cobalt was closed,
nicke! production was cut back because of accumul-
ating world stockpiles, the planned expansion of an
iron mine in southern Ontario was suspended, and
three gold mines terminated operations. The copper-
nickel mine of Texmont Mines Limited at Timmins
began production in June. Also at Timmins, the
construction of a zinc smelter-refinery complex, com-
menced in May 1970, was completed by Ecstall
Mining Limited and placed in operation in April
1972 at a cost of $50 million. It will process about
half the zinc concentrates formerly exported from
the province. Sulphuric acid and cadmium will be
byproducts of the operation. At Sudbury the first
nickel refinery to be built in the area neared com-
pletion. Production at this Inco refinery, utilizing
new processes, will be delayed until 1973.

Many other mineral commodities are produced in
Ontario, which supplies a greater variety than any
other province. The north continues to provide
significant exploration activity and additional new
discoveries are being explored or developed for
production.

Quebec. The production value of minerals in Quebec
declined by 3.9 per cent. Copper continued to be the
dominant commodity and its value provided 25.7 per
cent of the province’s total value, or $§197.5 million.
This was a decline of 1.5 per cent from the 1970
value. Contributing to this decline was the closure of
the Quemont mine in the Rouyn-Noranda district in
July because of ore depletion. On the other hand
Noranda Mines Limited undertook a $133 million
expansion program in the spring to increase its copper
production in Quebec. Most of these funds will be
expended by Noranda’s subsidiary Gaspe Copper
Mines, Limited at Murdochville.

Asbestos was the mineral commodity second in
importance and provided 20.6 per cent of the

General Review

provincial value of mineral production. The total value
of asbestos production declined 1.9 per cent from the
previous year. One asbestos mine, Flintkote Mines
Limited at Thetford Mines ceased operation in
December because it lacked reserves. However
considerable expansion activity was under way at the
existing operations of Canadian Johns-Manville Com-
pany, Limited, Bell Asbestos Mines, Ltd. and the
King-Beaver operation of Asbestos Corporation
Limited. In addition, Asbestos Corporation continued
to develop the Penhale property and the Asbestos Hill
deposit near Ungava Bay for production. These
developments will assure Quebec’s continued world
prominence as a source of asbestos.

Structural materials increased substantially over
last year and accounted for 14.8 per cent of the
province’s value of mineral production. Iron ore
output accounted for 14.6 per cent of the value of
mineral output. This was a decline of 15.8 per cent
from the previous year. Two major projects
announced for Quebec in 1970 were under way: Iron
Ore Company of Canada was constructing a new
concentrator and pellet plant at Sept-lies and Quebec
Cartier Mining Company was constructing a concen-
trator at Mt. Wright. Quebec Cartier will construct a
new town to be known as Fermont for a population of
5,000. The town will be distinctively designed for
northern latitudes. The expenditure for these projects
will be around $440 million over the next few years
and will provide many permanent and temporary jobs,
as well as a major increase in the production of iron
ore pellets. These new developments are mainly the
result of increased world demand for iron ore.

Other leading commodities were zinc, titanium
dioxide and gold, in that order. Quebec produces
many other mineral commodities and has pioneered
such industries as those relating to titanium dioxide,
columbium and lithium. Intense exploration activity
relating to a diversity of minerals continued during
1971. The large areas of potential mineral wealth,
some relatively unexplored, will assure a continuing
significant level of mining activity.

New Brunswick. The mineral output of New
Brunswick is closely related to the production of zinc
and its coproducts. In 1971 the total value of mineral
production increased by 2.9 per cent from the
previous year to a total of $107.4 million. Zinc
accounted for approximately half the total and, along
with its coproducts lead, copper, silver, cadmium,
bismuth and gold, it represented 75.5 per cent of the
total mineral value. The value of zinc and copper
output was up 4.0 and 12.9 per cent, respectively,
whereas the value of lead and silver declined 2.8 and
7.7 per cent. The production of structural materials,
the fourth-leading commodity following zinc, lead and
copper, was up marginally and accounted for 8.0 per
cent of the total value. Coal output from the declining
Minto coalfields increased significantly by 38.3 per



cent to account for 3.8 per cent of the provincial
total.

Brunswick Mining and Smelting Corporation
Limited is the province’s largest producer of base
metals and operated two zinc-lead-copper mines and
two mills near Bathurst; a related company, East Coast
Smelting and Chemical Company Limited, operated a
zinc-lead smelter at Belledune. Another important
base metals producer is Heath Steele Mines Limited
with mines located northwest of Newcastle. The
Caribou copper mine of The Anaconda Company
(Canada) Ltd., which began production late in 1970,
was closed in November 1971. Consolidated Durham
Mines & Resources Limited constructed a 400-ton-a-
day concentrator at its Lake George antimony
property as it prepared for production late in the year,
and the first contract for the sale of antimony
concentrates was with AMMI, an Italian state-owned
company.

Potash was discovered near Sussex during the year
as a result of drilling which was part of a mineral
exploration program funded by the federal Depart-
ment of Regional Economic Expansion. This discovery
has attracted much interest and many firms have made
development proposals.

Nova Scotia. Nova Scotia’s mineral output was valued
at $60.1 million in 1971, a 5.6 per cent increase over
1970. Over 99 per cent of the total was provided by
fuels, structural materials and nonmetallic minerals.
Coal, the leading commodity, accounted for 38.9 per
cent and increased 7.2 per cent to $23.4 million. This
was due to increases in prices, as the actual quantity
produced in 1971 was less than the quantity produced
in 1970. Two coal mines closed during the year,
Springhill Coal Mines Limited and the No. 20 mine of
Cape Breton Development Corporation (Devco). The
large Lingan coal mine in the Sydney area was being
developed by Devco.

Structural materials increased slightly in value
from 1970 and accounted for 25.6 per cent of the
provincial total. Gypsum retained its position and
provided 17.8 per cent of the value. Nova Scotia
provides about 71 per cent of Canada’s gypsum and is
one of the leading gypsum-producing areas in the
world. The value of salt output increased significantly
to provide 15.3 per cent of the province’s value of
production. Barite and lead shipments were relatively
small and both were considerably reduced in 1971.

The first important discovery of oil and gas off the
Canadian east coast was made by Mobil Oil Canada,
Ltd. and Texas Eastern Transmission Corporation at
their well on the western tip of Sable Island, 175 miles
east of Halifax. The discovery well is reported to have
twelve zones which flowed both natural gas and
condensate at rates up to 10.6 million cubic feet a day
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of gas and 1,600 barrels a day of condensates on
tests. Four zones flowed crude oil at rates of 367
barrels a day to 574 barrels a day with small
associated gas flows. An estimated $100 million
was expended in oil exploration off the east coast
in 1971.

Prince Edward Island. Prince Edward Island’s mineral
production has historically been confined to structural
materials. The value of production in 1971 increased
1.6 per cent to $650,000 and was confined solely to
the output of sand and gravel.

Newfoundland and Labrador. Newfoundland is by far
the largest producer of iron ore in Canada. The mines
and concentrators are operated by Iron Ore Company
of Canada and Wabush Mines. During the year Iron
Ore Company began a 12,000,000 ton-a-year expan-
sion of its Labrador City operation. Iron ore
continued to play a major role in the mineral industry
of Newfoundland and although the value of
production declined almost 2 per cent it accounted for
85.3 per cent of the total value of provincial mineral
production. Newfoundland’s total mineral production
was valued at $336.7 million in 1971, a decline from
$353.2 million in 1970.

Asbestos, the mineral commodity second in value
of output, increased in value by 20 per cent to
account for 4.2 per cent of the provincial total.
Improvements in mining, cost control and equipment
replacement were largely responsible for improved
production at the province’s only asbestos operation,
Advocate Mines Limited, located at Baie Verte.

Copper declined 22.9 per cent to account for 4.0
per cent of the provincial total. Copper production,
along with zinc and lead which also sustained
production losses, was affected by a labour strike from
June to November at the Buchans Unit of American
Smelting and Refining Company. Also in December,
the copper mine of First Maritime Mining Corporation
Limited at Gull Pond suspended operations. The Ming
copper-gold-silver orebody, discovered in 1970 a mile
or so north of the main operation of Consolidated
Rambler Mines Limited at Baie Verte was brought into
production, renewing the life of this mining operation.

In September 1971, the governments of New-
foundland and Labrador and Canada signed a separate
agreement for mineral development, the total cost of
which will be $2,698,000 over four years. This
agreement is funded by the Federal Government
through the Department of Energy, Mines and
Resources and by the Department of Regional
Economic Expansion on an equal basis. The program
will consist of six major projects concerned with
provincial mineral evaluation and development.




Lightweight Aggregates

D.H. STONEHOUSE

Traditional aggregates for use in concrete and concrete
products have been sand and gravel. As concrete
technology advanced, the need for clean, sharp
aggregate with a designed particle size distribution was
emphasized and the use of crushed stone aggregate as
well as crushed, screened and washed gravel became
standard procedure. The methods of mixing, trans-
porting, placing and curing of concrete are the subject
of ongoing studies and research in conjunction with
the use of various types of cement as the binding
media. Until the mid-forties comparatively little
attention was paid to designing concrete products to
meet a specific requirement other than a certain
predetermined strength and setting time. At that time
increased housing demand accentuated the need for
prefabricated structures. Techniques of construction
were developed using structural sections and panels of
much lighter unit volume, with no sacrifice of
strength, by utilizing lightweight aggregates, which
also incorporated the added advantage of insulation
from heat, fire, sound and moisture. The use of
lightweight concrete in commercial and institutional
projects, has enabled the construction of much taller
buildings and the use of longer clear spans.

Four categories generally used to classify the
lightweight aggregates combine elements of source,
processing methods and end use. Natural lightweight
aggregates include materials such as pumice, scoria
volcanic cinders and tuff. Manufactured lightweights
are bloated or expanded products obtained by heating
certain clays, shales or slates. Ultralightweights are
made from natural mineral ores, such as perlite and
vermiculite, which are expanded or exfoliated by the
application of heat and used mainly as plaster
aggregate or as loose insulation. Byproduct aggregates
are obtained from the combustion of coal and coke
and include slag and fly ash.

All types are used in Canada but only expanded
clays, shale and slag are produced from materials of
domestic origin. Vermiculite is imported mainly from
Montana, U.S.A., although a small amount is brought
in from South Africa; perlite is imported mainly from
New Mexico and Colorado and pumice is imported
from the State of Oregon and from Greece.

Canadian industry and developments

With total construction spending in Canada showing
continued increases (from $13.8 billion in 1970 to
$15.6 billion in 1971 and estimated to reach $16.3
billion in 1972) and with the general trend towards
higher buildings, larger precast shapes and greater clear
spans, the application of lightweight aggregates in
concrete should increase greatly. The location and cost
advantages enjoyed by the normal heavy aggregates are
becoming less of a factor as sources of good-quality
aggregates close to the consuming centres are be-
coming scarce and land-use conflicts are more evident.

Pumice. Pumice is a cellular, glassy lava, the product
of explosive volcanism, usually found near geologically
recent or active volcanoes. It is normally found as a
loosely compacted mass composed of pieces ranging in
size from large lumps to small particles. It is not the
lightest of the lightweight aggregates but when utilized
as a concrete aggregate, particularly for the manu-
facture of concrete blocks, it exhibits strength, density
and insulating values that have made it a preferred
material.

In Canada a number of concrete products manu-
facturers use pumice imported from Greece or from
northwestern United States mainly in the manufacture
of concrete blocks. A major use for pumice, as yet
unexplored in Canada, has been in highway con-
struction where lightweight aggregate surfaces have
been shown to have exceptional skid resistance.
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Table 1. Canada, production of lightweight aggregates, 1970-71

From domestic raw materials
Expanded clay, shale and slag

From imported raw materials
Exfoliated vermiculite
Expanded perlite
Pumice

Total

1970 1971
(cu yd) %) (cu yd) 3)
725,169 3,512,700 780,376 4,014,160
301,500 2,935,400 300,519 3,128,216
73,800 824,200 103,155 1,117,062
.. 90,000 30,100 173,000
1,100,4691 7,362,300 1,214,150 8,432,438

Source: Company data,

Pumicite, distinguished from pumice by its finer
size range (usually minus 100 mesh) is used in
concretes mainly for its pozzolanic qualities. (A
pozzolan is a siliceous material, possessing no cemen-
titious qualities until finely ground, when it will then
react with calcium hydroxide in the presence of
moisture to form insoluble calcium silicates.)

Extensive beds of pumicite have been noted in
Saskatchewan and in British Columbia.

Perlite. Perlite is a variety of obsidian or glassy
volcanic rock that contains 2 to 6 per cent of
chemically combined water. When the crushed rock is
heated rapidly to a suitable temperature it expands to
between four and twenty times its original volume.
Expanded material can be manufactured to weigh as
littte as 2 to 4 pounds a cubic foot with attention
being given to preblending of the feed to the kiln and
the retention time in the flame.

Table 2. Canada, consumption of
expanded clay and shale

1969 1970 1971
(%) %) %)
Concrete
Block 68 61 69
Precast structural 2 5 3
Cast-in-place
structural 29 30 27
Minor uses
Sand blasting, horti-
culture, refractories,
insulation, brick
grog, flexible
pavement 1 4 1

. . Not available. 1Total of available data only,

Whereas pumice is more closely associated with
concrete products manufacture in Canada, perlite is
imported, expanded and used by gypsum products
manufacturers. In 1971 about 64 per cent of con-
sumption was in plaster products such as wallboard or
drywall, where its value as a lightweight material is
augmented by its fire-resistant qualities. It is also used
as a loose insulation and to a much lesser degree as an
insulating medium in concrete products. Agricultural
uses are increasing as perlite, along with vermiculite
and expanded shale and clay, is more widely used as a
soil conditioner and fertilizer carrier.

Imports of crude perlite for consumption in
Canada are from New Mexico and Colorado deposits
worked by such companies as Johns-Manville Corpora-
tion, United States Gypsum Company, United Perlite
Corp. and Grefco Inc. In 1971 seven companies at
eight locations in Canada reported production of
expanded perlite.

Perlite occurs in British Columbia but no com-
mercial deposits have as yet been located.

Vermiculite. The term vermiculite refers to a group of
micaceous minerals, hydrous magnesium-aluminum
silicates, that exhibit a characteristic lamellar structure
and basal cleavage and that expand or exfoliate greatly

Table 3. Canada, consumption of
expanded perlite

1969 1970 1971
(%) (%) %)
Insulating plaster 52 62 64
Insulation 34 17 22
Insulating concrete 4 7 3

Minor uses: fillers
Agriculture, horticulture 10 14 11

Source: Company data.
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Table 4, Canada, consumption of
exfoliated vermiculite

Loose insulation
Insulating plaster

Insulating concrete

Minor uses

Fireproofing, agriculture,
underground pipe
insulation, horticulture,

barbecue base

1969 1970 1971
(%) (%) (%)
71 63 72
11 14 9
7 11 10
11 12 9

Source: Company data.

Lightweight Aggregates

upon being rapidly heated. Mining is normally by
open-pit methods and benefication techniques include
the use of hammer mills, rod mills, classifiers, screens,
dryers and cyclones. Exfoliating is done in oil or
gas-fired, vertical or inclined furnaces usually close to
the consuming facility because of the high costs
associated with shipping a high-bulk, low-weight
commodity such as the expanded product. The
expansion process has advanced technologically to
permit production of various grades of expanded
vermiculite as required. The uses to which the product
are put are dependent on its low thermal conductivity,
its fire-resistance and more recently on its lightweight
qualities.

Table 5. Lightweight aggregate plants in Canada, 1971

—
Company Location Product Company Location Product
Atlantic provinces Consolidated Calgary, Alta.  Expanded shale
Avon Aggregates  Minto, N.B. Expanded shale Concrete Limited )
Ltd. Domtar Construc- Calgary, Alta.  Perlite
tion Materials
Quebec Ltd. )
F.Hyde & Com- Montreal Vermiculite Echo-Lite St. Boniface, = Expanded clay
pany, Limited Aggregate Ltd. Man.
Laurentide Perlite Charlesbourg  Perlite Edmonton Edmonton, Expanded clay
Inc. West Concrete Block Alta.
Miron Company  Montreal Pumice!l Co. Ltd. . .. —
Ltd. Grace Cpnstructlon melpeg, Man. Verm!culgte
Perlite Industries  Ville-St-Pierre  Perlite Materials Ltd.  Regina, Sask.  Vermiculite
Reg'd. Edmonton, Vermiculite2
Vermiculite Lachine Vermiculite Alta. o
Insulating Limited Calgary, Alta.  Vermiculite?
Kildonan Concrete St. Boniface, = Expanded clay
Ontario Products Ltd. Man.
Canadian Gypsum Hagersville Perlite Northern Perlite & St. Boniface,  Perlite
Company, Limited Vermiculite Man, Vermiculite
Domtar Construc- Caldonia Perlite Products .
tion Materials Cooksville Expanded shale R&idléMlx Concrete Regina, Sask.  Expanded clay
Ltd. td.
F. Hyde & Com-  St. Thomas Vermiculite British Columbia
pany, Limited British Columbia  Saturna Island Expanded shale
Holmes Insulations Sarnia Perlite Lightweight
Limited Aggregates Ltd.
National Slag Hamilton Slag Grace Construction Vancouver Vermiculite
Limited Materials Ltd.
Ocean Cement Vancouver Pumicel
Prairie provinces Limited
Cindercrete Regina, Sask.  Expanded clay Westroc Industries Vancouver Perlite
Products Limited Limited Vermiculite

Source: Company data,
1Pumice is used in concrete block manufacture.
2Calgary plant closed December 1971. Edmonton plant opened December 1971,
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Canadian consumption is mainly as loose insu-
lating material with smaller amounts being used as
aggregate in insulating plaster and concrete. The major
producer of vermiculite is the United States; the
principal company supplying Canada’s imports is W.
R. Grace & Company with operations at Libby,
Montana. Canada also imports crude vermiculite from
South Africa where Palabora Mining Co. Ltd. is a
major producer.

The Geological Survey of Canada reports occur-
rences of vermiculite in British Columbia and in
Ontario but as yet no commercial deposits have been
developed in Canada.

Clay and shale. Common clays and shale are used
throughout Canada as raw material for the manu-
facture of lightweight aggregates. Although the
Canadian industty began in the 1920’s in Ontario, it
did not evolve significantly until the 1950’s when it
grew in support of demands from the construction
industry. The raw materials are usually quarried
adjacent to the plant sites at which they are expanded.
Clay receives little beneficiation other than drying
before being introduced to the kiln. Shales are crushed
and screened before burning. Nine plants in Canada
currently produce lightweight aggregates from clay
and shale, using a rotary kiln process.
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One company produces an aggregate material from
slag as a byproduct of a blast furnace operation. The
statistics relative to expanded slag production are
included with those of clay and shale. In the stee}t
making process, iron ore, coke and limestone flux are
melted in a furnace. When the metallurgical process is
completed, lime has combined with the silicates and
aluminates of the ore and coke and formed a
nonmetallic product (slag) which can be subjected to
controlled cooling from the molten state to yield a
porous, glassy material. Slag has many applications in
the construction industry.

Although Canada does not produce large amounts
of fly ash, the technology of fly ash processing and
utilization is well advanced. The largest single use for
fly ash is as a cementitious material where its
pozzolanic qualities are utilized. Use of fly ash as a
lightweight aggregate raw material could become of
increasing importance. An Alberta firm is producing
brick using fly ash and bottom ash as raw material

There are as yet no Canadian Standard Association
(CSA) specifications for the lightweight aggregates.
Production and application are based on American
Society for Testing and Materials (ASTM) designations
as follows: ASTM Designation C 332-56 T — Light-
weight Aggregates for Insulating Concrete; C 330 —
Lightweight Aggregates for Structural Concrete; C 331
— Lightweight Aggregates for Concrete Masonry Units.




Aluminum

D.G. SCHELL

Although demand for aluminum made a good recovery
in North America in 1971, consumption in Europe
weakened and that in Japan increased much more
slowly than in previous years. Supply exceeded
demand and price reductions, particularly of primary
aluminum, were general. The outlook is for gradually
improving consumption and prices but overproduction
still is a threat.

Canadian industry

The main ore of aluminum, bauxite, has not been
found in economic concentrations in Canada and must
be imported. Occurrences, of mineralogical interest
only, have been noted at Steep Rock Lake near
Atikokan, Ontario and at Sooke, British Columbia.
Alumina is extracted from bauxite by the Bayer
process whereby bauxite is selectively leached or
‘digested’ by hot caustic soda solution, alumina
trihydrate is precipitated, then filtered, washed, dried
and calcined to form alumina (Al,O3) of the high
purity required for reduction to aluminum. The Hall-
Heroult process is used to reduce alumina to alumi-
num metal. This process takes place in an electric
furnace or ‘pot’ consisting of a refractory-lined steel
box with an inner liner of carbon. About 150 of these
furnaces, connected in series, make up a ‘potline’.
Direct current is passed through a fused bath of
alumina dissolved in cryolite (Na3AlFg). Molten
aluminum settles in the bottom of the furnace and is
removed. Approximately 4 tons of bauxite make 2
tons of alumina, which in turn are reduced to 1 ton of
aluminum. The Hall-Heroult process consumes vast
quantities of electric power, between 7 and 8 kwh per
pound of aluminum produced, and Canada’s alum-
inum smelters are advantageously located near large,
low-cost power sources. Because transportation costs
are such an important factor in the import of raw
materials and export of aluminum, these smelters are
all located near ocean shipping ports.

Production. Primary aluminum production in Canada
was 1,120,951 tons* in 1971, an increase of 4.6 per
cent over 1970. Two companies operate primary
aluminum smelters in Canada, The Afuminum Com-
pany of Canada, Limited (Alcan), a subsidiary of
Alcan Aluminium Limited, of Montreal, and Canadian
Reynolds Metals Company Limited, a subsidiary of
Reynolds Metals Company of Richmond, Virginia.
The year 1971 was noted for cutbacks in production
as the year progressed. Alcan was operating at an
average of 91 per cent of capacity during the year and
86 per cent at year-end, whereas Reynolds was at 90
per cent and 83 per cent. Capacity. of Canada’s
aluminum smelters is shown in Table 5.

Alcan’s five Canadian smelters produced 945,000
tons of aluminum, a modest 5 per cent increase
compared with 903,000 tons in 1970, when a strike
caused the shutdown of the Kitimat, British Columbia
smelter for fifteen weeks. Proportionately, shipments
of semifabricated products continued to grow com-
pared to the primary forms of aluminum, the former
increasing to 55 per cent of Alcan’s worldwide
shipments in 1971 from 51 per cent the previous year.
Alcan Aluminium Limited, a multinational company,
has wholly and partly owned smelters in Norway,
Japan, Australia, India, Spain, Brazil, Italy and
Sweden. Construction of a new smelter at Lynemouth
in Britain was delayed by building trades labour
disputes but plant start-up was expected in the spring
of 1972. Smelter facilities were expanded in Japan,
India, Australia and Brazil. Primary aluminum pro-
duction in 1971 by all of Alcan’s subsidiaries and
related companies totalled 1,865,000 tons, a 6 per
cent gain compared with 1,752,000 tons in 1970, the
increase being mainly from plants which serve national
markets.

Canadian Reynolds Metals Company Limited pro-
duced 158,000 tons of aluminum at its smelter at

*All tons are short tons of 2,000 pounds.
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Table 1. Canada, aluminum production and trade, 1970-71

1970 1971p
(short tons) (%) (short tons) %)
Production 1,071,718 1,120,951
Imports
Bauxite orc
Guyana 2,280,583 19,343,000 2,287,614 19,302,000
Surinam 174,418 3,288,000 329,159 4,990,000
United States 5,712 231,000 17,909 505,000
Sierra Leone - — 64,068 461,000
Other countries 323,116 2,009,000 16,371 105,000
Total 2,783,829 24,871,000 2,715,121 25,363,000
Alumina
Jamaica 348,945 24,531,000 369,702 25,349,000
United States 385,479 27,385,000 303,638 20,935,000
Australia 182,578 12,868,000 285,664 19,751,000
Guyana 89,657 6,096,000 60,678 3,872,000
Other countries 33,166 2,156,000 492 167,000
Total 1,039,825 73,036,000 1,020,174 70,074,000
Aluminum and aluminum alloy scrap 5,732 1,683,000 6,414 1,340,000
Aluminum paste and aluminum powder 1,120 739,000 1,422 860,000
Pigs, ingots, shots, slabs, billets, blooms,
and extruded wire bars 13,425 8,612,000 17,527 9,797,000
Castings 810 2,288,000 861 1,881,000
Forgings 898 2,879,000 965 2,318,000
Bars and rods, nes 756 908,000 4,126 2,640,000
Plates 12,306 8,335,000 . 13,730 8,563,000
Sheet and strip up to .025 inch thick 9,891 7,789,000 13,515 9,933,000
Sheet and strip, over .025 inch up to
.051 inch thick 2,875 2,662,000 4,039 3,328,000
Sheet and strip, over .051 inch up to
1.25 inch thick 42,662 24,572,000 43,460 23,613,000
Sheet and strip over .125 inch thick 13,068 7,795,000 18,079 10,637,000
Foil or leaf 733 886,000 1,102 1,141,000
Converted aluminum foil .. 2,374,000 .. 2,257,000
Structural shapes 2,198 5,372,000 2,856 5,783,000
Pipe and tubing 766 1,347,000 801 1,328,000
Wire and cable, excluding insulated 1,109 1,147,000 1,783 1,582,000
Aluminum and aluminum alloy fabricated
materials, nes .. 3,486,000 6,484,000
Total aluminum imports 263,655,000 188,922,000
Exports
Pigs, ingots, shot, slab, billets blooms
and extruded wire bars
United States 324,799 159,902,000 449,511 207,347,000
Britain 185,292 108,297,000 104,851 60,569,000
Japan 91,166 40,289,000 104,907 41,578,000
West Germany 33,932 16,221,000 33,588 16,832,000
Argentina 17,458 9,473,000 24,405 12,125,000
South Africa 44,765 25,414,000 18,960 10,063,000
Spain 8,519 4,903,000 21,314 9,342,000
Belgium and Luxembourg 18,638 10,390,000 13,762 7,500,000
Brazil 7,221 3,802,000 14,810 6,991,000
Turkey 5,963 3,293,000 13,060 6,425,000
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Aluminum

Table 1 (Cont’d)

1970 1971p
(short tons) (€3] (short tons) ($)
Exports (cont’d)
India 1,515 788,000 10,942 5,239,000
France 10,015 5,688,000 8,881 4,616,000
Italy 14,674 7,634,000 7,963 3,826,000
Yugoslavia 6,168 3,256,000 5,807 3,074,000
New Zealand 13,099 7,310,000 5,259 3,002,000
Other countrics 56,374 31,022,000 50,929 25,698,000
Total 839,598 437,682,000 888,949 424,227,000
Castings and forgings
United States 2,677 4,131,000 3,575 4,423,000
France 1 24,000 14 83,000
West Germany 2 44,000 13 49,000
Barbados - - 10 9,000
Other countries 123 4,472,000 20 38,000
Total 2,803 273,000 3,632 4,602,000
Bars, rods, plates, sheet and circles
United States 3,241 2,753,000 3,400 2,571,000
Portugal 559 321,000 3,889 2,182,000
New Zealand 2,919 1,747,000 3,365 1,955,000
Mexico 31 29,000 1,573 818,000
Jamaica 811 648,000 628 480,000
Algeria 881 558,000 879 461,000
South Africa 2,113 1,246,000 554 329,000
Panama 429 375,000 343 308,000
Netherlands 177 222,000 236 182,000
Other countries 1,428 1,299,000 1,188 957,000
Total 12,589 9,198,000 16,055 10,243,000
Foil
United States 213 251,000 184 182,000
Mexico 22 37,000 10 17,000
Britain 2 3,000 2 3,000
West Germany 1 1,000 2 2,000
Other countries 20 22,000 2 2,000
Total 258 314,000 200 206,000
Fabricated materials, nes
United States 3,724 3,628,000 4,112 3,815,000
Argentina - - 3,708 1,828,000
Pakistan - - 533 516,000
Britain 453 652,000 252 412,000
Colombia 13 17,000 434 308,000
Other countries 3,089 2,674,000 2,480 2,323,000
Total 7,279 6,971,000 11,519 9,202,000
Ores and concentrates
United States 17,195 1,926,000 16,121 1,816,000
Italy 2,453 282,000 2,822 324,000
France 1,693 211,000 720 89,000
Spain 1,067 182,000 565 85,000
Britain 1,008 143,000 530 69,000
Norway 145 23,000 146 21,000
Other countries 216 32,000 286 46,000
Total 23,777 2,799,000 21,190 2,450,000
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Table 1 (Cont’d)

1970 19710
(short tons) (%) (short tons) %)
Exports (cont’d)
Scrap
United States 32,974 11,232,000 37,147 12,522,000
Italy 9,180 3,859,000 5,553 1,896,000
Japan 171 48,000 2,260 533,000
Spain 673 133,000 1,478 316,000
West Germany 2,263 873,000 639 169,000
Other countries 1,051 424,000 1,137 311,000
Total 46,312 16,569,000 48,214 15,747,000
Total aluminum exports 478,005,000 466,677,000

Source: Statistics Canada.

DPreliminary; — Nil; nes Not elsewhere specified; . . Not available.

Table 2. Canada, primary aluminum production,
trade and consumption, 1962-71

cent was produced at this plant mainly to meet the
requirements of Alcan’s four smelters in Quebec. For
many years bauxite for this plant was supplied by

Produc- Consump-  Guyana. However, on July 15, 1971, the assets of

tion Imports Exports tion KA Alcan’s subsidiary, The Demerara Bauxite Company,

,were taken over by the Guyanian Government. Alcan

(short tons) 4% has contracted to purchase sizable quantities of

1962 690297 3.855 576206 151 898\"'\' Guyana bauxite in 1972 and 1973, but considerably
1963 719’390 1’954 635’187 161’833 less than its previous supplies. It is anticipated that
1964 842,640 3’996 627’992 172’443 imports of bauxite from Guy.ana will decrease me_xrk-
1965 830’505 6’945 707’512 213’094 edly, being displacgd by bauxite from Alcan’s project
1966 889’915 16,923 716’382 243:301 in Guinea, beginning in_1973, and from Brazil in
1967 963’343 8’176 760,649 217,484 later years. In the meantime, requirements are being
1968 979:171 151043 862:634 242,390 purchased from Surinam, Sierra Leone, Malaysia,
1969 1,078717r 11,531 886,688 269,027  Chanaand other sources. , o
1970 1,071,718 13.425 839.598 275,743 _ Alumina, mainly from Jame.nf:a and Australia, is
19712 1,120,951 17,527 888,949 U imported to supply Alcan’s Kitimat plant, and its

Source: Statistics Canada.
Including secondary as reported by consumers.
PPreliminary; "Revised; . . Not available.

Baie-Comeau, Quebec, practically the same as its 1970
production.

Noranda Aluminum Inc. is a wholly owned sub-
sidiary of Noranda Mines Limited of Toronto. All of
the subsidiary company’s operations are located in the
United States. Construction of a 70,000-ton-a-year
smelter at New Madrid, Missouri was completed in
September and production of primary aluminum was
37,000 tons in 1971.

The geographical locations of Canadian smelters in
relation to ore supply are shown on the accompanying
map. Alcan produces alumina at Arvida, Quebec, the
only alumina-producing facility in Canada. It has a
capacity of 1,335,000 tons a year. Of the company’s
total 1971 alumina output of 3.1 million tons, 40 per
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Quebec smelters to a minor extent. The Baie-Comeau
smelter of Canadian Reynolds purchases alumina from
the parent company’s plant in Corpus Christi, Texas.

Consumption. Canadian consumption of aluminum at
the first processing stage is shown in Table 3. Primary
aluminum consumption increased from 245,700 tons
in 1970 to an estimated 281,000 tons in 1971, a
substantial gain of 14 per cent, due largely to growth
in housing construction.

World industry
World production of bauxite in 1971 was 66.1 million
tons. The noncommunist countries mined 57.7 million
tons, an increase of 15 per cent over 1970. Jamaica
continued as the leading bauxite producer in 1971,
mining 13.8 million tons, closcly followed by Aus-
tralia with 12.3 million tons.

Although bauxite mining was affected by some
cutbacks in aluminum output to ease oversupply,
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Table 3. Canada, consumption of aluminum at first processing stage

Castings
Sand
Permanent-mould
Die
Other
Total
Wrought products
Extrusions, including tubing
Sheet, plate, coil and other (including rod,
forgings and slugs)
Total
Destructive uses
Non-aluminum-base alloys, powder and paste,
deoxidizers and other
Total consumed

Secondary aluminum consumed

Receipts and Inventories at Plants

Primary aluminum ingot and alloys
Secondary aluminum
Scrap originating outside plant

1968 1969 1970 1971p
(short tons)
1,614 1,578 1,596
12,325 12,262 11,574
19,747 22,670 19,546
92 103 73
33,778 36,613 32,789
61,260 69,653 64,145
135,960 151,508 168,521
197,220 221,161 232,666
11,392 11,253 10,288
242,390 269,027 275,743
35,265 34,787 30,035
Metal Entering On Hand
Plants Dec. 31
1970 1971p 1970 1971p
242,930 .. 56,211
20,613 1,834
35,925 4950

Source: Statistics Canada.
PPreliminary;. . Not available.

Table 4. World primary aluminum production
and consumption, 1971

Production Consumption

{thousand short tons)

Canada 1,121 281
United States 3,924 4,316
Europe 2,481 2,660
Japan 978 1,042
Australia 240 152
India 196 213
Africa 210 85
Subtotal (includes coun-

tries not listed) 9,513 9,235
Communist countries 2,630 2,469
Total 12,143 11,704

Sources: OECD for member countries; remainder from
World Bureau of Metal Statistics and other sources.
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development of additional mining facilities continued
in preparation for an anticipated resumption of the
historical growth of aluminum consumption. Much of
this bauxite activity is taking place in Australia. The
largest single bauxite mine in the world at Weipa, in
Queensland, is being expanded to an annual capacity
of 10,500,000 tons by Comalco Limited. At Gove in
the Northern Territory, Nabalco Pty shipped its first
bauxitc to Japan and expects that an output of
2,000,000 tons a year will be attained within two
years. Development of a mine at Kimberley, Western
Australia is planned; the scheduled operating rate is up
1o 2,500,000 tons of bauxite a year. This facility will
be owned by a consortium of American Metal Climax,
Inc., holding the largest single interest, as well as
Japanese and Dutch companies. In Guinea the Boke
deposit is being developed by the Guinean Govern-
ment and a group of six aluminum producers, of which
the Aluminum Company of America (Alcoa), Alcan,
and Martin Marietta Aluminum Inc. are the major
shareholders. It is scheduled to produce 4,500,000




Table 5. Canadian aluminum smeiter
capacity, 1971

Smelter Location Annual Capacity

(short tons)
Aluminum Company of Canada, Limited

Quebec
Arvida 458,500
Beauharnois 51,500
Shawinigan 95,000
Isle-Maligne 130,000
British Columbia
Kitimat 300,000
Total Alcan capacity 1,035,000
Canadian Reynolds Metals Company,
Limited
Quebec
Baie-Comeau 175,000
Total Canadian capacity 1,210,000

tons a year of bauxite in 1973 and 9,000,000 tons a
year by 1979. The first bauxite was shipped from
Vanau Levu, in the Tiji Islands, by Bauxite Fiji
Limited, whose sharcholders are Nippon Light Metal
Co., Sumitomo Chemical Co. and Showa Denko K.K.
This deposit will have an output of about 275,000
tons a year. The Indonesian state-owned Aneka
Tambang Mining Company also expanded its bauxite
production. Other projects in various stages of devel-
opment during 1971 arc in Surinam, where the
Government and Reynolds Metals Company are inves-
tigating a new bauxite mining operation of about
400,000 tons a year, in the British Solomon Islands,
Greece, Hungary, Ghana and Brazil.

The minimum permissable alumina content of
metal-grade bauxite is around 40 per cent with a
maximum silica content of 5 per cent. Iron oxide
(Fe,03) and titania (TiO,) are found in varying
amounts in practically all bauxites but are harmless
except that they increase the quantity of waste matter
to be handled. The preference is for bauxite in which
the alumina content is in the form of the mineral
gibbsite, Al,03°3H,0, the trihydrate, which is less
costly to process to alumina. Boehmite, AIO (OH),
and diaspore, HAIO3, are the other low-silica minerals
of commercial interest, but the extraction of alumina
from these ores requires stronger caustic solutions as
well as higher temperatures and pressures. In some
countries which are deficient in bauxite, alternative
raw material sources of aluminum are being inves-
tigated and some are being utilized. Alunite is being
developed as a possible source of alumina near Cedar
City, Utah and a pilot processing plant is planned.
Russia has utilized both alunite and nepheline syenite
to produce alumina. Mexico is building a plant of
3,300 tons a year initial capacity to produce alumina
from alunite, using a process developed by its Univer-
sity of Guanajuato. Fertilizer and other byproducts are
produced from these various processes, but whether
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they can competc economically with a large-scale,
conventional Bayer plant is questionable.

No up-to-date statistics are available on the pro-
duction of alumina, the intermediate product between
bauxite and aluminum, but presumably production
paralleled the trends in aluminum in 1971. In spite of
an oversupply of aluminum, expansion of alumina
facilitics continues. Recent trends are to locate alumi-
na plants near the source of bauxite supply. This
appears a logical step for bauxite-supplying countrics
in their efforts to export a more valuable commodity,
thereby increasing employment, tax revenuc and
foreign exchange. Thus in Australia the Queensland
Alumina Limited plant at Gladstone, owned by Kaiser
Aluminum & Chemical Corporation, Compagnie
Pechiney S.A., Alcan, Comalco, and Conzinc Riotinto
of Australia Limitcd, increased its annual production
to 1,400,000 tons in 1971, with a third expansion to
2,200,000 tons scheduled for 1973. The Gove project,
mentioned previously, includes plans for an alumina
refinery located nearby of 1,100,000 tons annual
capacity. Elsewhere in Australia, Alcoa is building a
second refinery in Western Australia at Pinjarra and
Comalco is planning an alumina refinery near its Weipa
bauxite deposit. In Jamaica, Revere Copper and Brass
Inc. recently completed its alumina facility of 220,000
tons annual capacity. However, not all new alumina
facilities are located in bauxite-producing countries.
Nippon Light Metal is completing a new plant in Japan
and Alcoa added to its alumina facilities at Point
Comfort, Texas. A 660,000 ton-a-year alumina refin-
ery is under construction in Sardinia which will be
supplied with Australian bauxite. The partners in this
project are Alsar S.p.A., Montecatini S.p.A., Comalco,

Table 6. Estimated world production
of bauxite in 1971

Production
(million

short tons)
Jamaica 13.8
Australia 12.3
Surinam 6.2
Guyana 3.9
France 3.3
Guinea 3.1
Greece 2.8
United States 2.2
Other noncommunist countries’ 10.1
Total noncommunist countries 57.7
Communist countries 8.4
World total 66.1

Source: United States Bureau of Mines, Division of
Nonferrous Metals.

1Production of Yugoslavia included in noncommunist
countries.
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and Mctallgescllschaft, A.G. As for future projects,
Reynolds plans to build an alumina plant in Surinam
in conjunction with a ncw bauxite mine. Martin
Marietta Aluminum (Formerly Harvey Aluminum
Incorporated) is adding to its Virgin Islands plant.
Additional alumina facilities are planned in Indonesia,
West Germany, India, Hungary, Japan, Ghana, Yugos-
lavia and Greece.

Primary aluminum production throughout the
world was 12,143,000 tons in 1971, an increase of 6.7
per cent from the total in 1970, although in some
quarters plants operated at well under capacity. Much
of this increase took place in Japan (22%) and Europe
(14%), whereas the outputs of Canada and the United
States were little changed. Canada, with a production
of 1.1 million tons, maintained its third place ranking
among world producers, after the United States and
U.S.S.R.

In spite of overcapacity in existing primary alumi-
num facilitics, extensive additions occured in 1971,
particularly in the United States, West Germany,
Japan, and Britain, the culmination of aggressive

Table 7. Estimated increases in primary aluminum

expansion plans initiated about three years previously.
Although some efforts were made to defer planned
expansion, no less than thirteen new smelters began
operations in 1971, and augmented by capacity
increascs in several existing plants, total capacity in
the noncommunist world was approximately 16 per
cent more than in the previous year. An estimate of
the major increases to primary aluminum capacity
which started up in 1971 is set forth in Table 7. In the
near future sizable additions to primary aluminum
capacity arc anticipated in the United States, Great
Britain, West Germany, Yugoslavia and New Zealand.

The world’s traditional major exporters, Canada
and Norway, continue to experience intense com-
petition from the growing output of relatively new
producing countries, among them, Ghana, Greece,
Surinam, Cameroon, Australia, New Zealand, The
Netherlands, Iceland and Bahrain. At the same time,
some large importing countries, including the United
States, Japan, Britain and West Germany, have in-
creascd their domestic primary aluminum capacity,
with effects on trade patterns as yet undetermined.

capacity in 1971

Company

New Plant (N)
or Addition (A)

Capacity

Location Increase

United States Martin Marietta Aluminum
(formerly Harvey Aluminum)
Noranda Aluminum Inc.
Gulf Coast Aluminum Corp.
British Aluminum Co.
Leichtmetallgesellschaft
GmbH (Metallgesellschaft &
Alusuisse)
Kaiser — Preussag AG

Great Britain
West Germany

Japan Mitsui Aluminum Co.
Nippon Light Metal Co.
(Alcan 50%)
Showa Denko K.K.
Bahrain Aluminium Bahrain
Norway Mosal A/S (Elkem A/S & Alcoa)

Alnor Aluminium

(Martin Marietta & Norsk Hydro)

Aardal ogg Sunndal

Verk (Alcan & Norwegian Gov’t)

New Zealand New Zealand Aluminium

Smelter Ltd. (Comalco, Showa

Denko & Sumitomo)
Pechiney Nederland NV
Alusaf (Pty) Ltd. (Alusuisse

& others)

Netherlands
Union of South Africa

Australia Comalco Limited
Alcan Australia Ltd.
India Indian Aluminium Co.
Brazil Alumina Minas Gerais (Alcan)

(short tons)

Goldendale, Wash. N 100,000
New Madrid, Mo. N 70,000
Lake Charles, La. N 35,000
Invergordon N 110,000
Essen N 93,000
Diisseldorf N 70,000
Okmuta N 35,000
Tomakamai A 80,000
Chiba A 55,000
Alba N 130,000
Lista N 55,000
Karmoy A 25,000
Aardal A 45,000
Bluff N 80,000
Vlissingen N 95,000
Richards Bay N 55,000
Bell Bay A 25,000
Kurri Kurri A 10,000
Belgaum A 15,000
Aratu N 11,000
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Canada exported a greater volume of aluminum in
1971 than in 1970, although the value dropped
because of severe price competition. The United States
continued to be the largest single market for Canadian
aluminum in 1971. Exports to this market totalled
514,000 tons, mainly in the primary forms of ingots
and pigs, representing a 34 per cent increase over
1970.

World primary aluminum consumption in 1971
exhibited a mixed trend with a total gain of 8 per cent
in the noncommunist world. Both the United States
and Canada had sizable gains over 1970, 12 per cent
and 14 per cent, respectively. On the other hand,
consumption in Europe decreased by about one per
cent. Japanese consumption gained only 7 per cent,
much less than in previous years. Noncommunist
production outstripped consumption by some
275,000 tons, yet this situation was more favourable
than in 1970 when there were about 400,000 tons of
excess production. Nevertheless, the 1971 excess was a
further addition to the extensive stockpile of surplus
primary aluminum which has accumulated in various
parts of the world. This surplus, overhanging world
markets, undoubtedly was an important factor in
reducing prices.

Uses

Characteristics such as lightness combined with
strength, pleasing appearance, corrosion resistance,
conductivity and heat reflectivity provide many
advantages favouring the use of aluminum. It may be
cast, rolled, extruded and forged with ease compared
with many of its competitive materials. In the United
States, by far the world’s largest individual market, the
Aluminum Association reports that the construction
field was again the largest consumer in 1971, account-
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ing for 27 per cent of shipments. Transportation,
another major user, was in second place with 17 per
cent, followed by container packaging 15 per cent,
electrical uses 14 per cent, consumer durables 9 per
cent and machinery and equipment 6 per cent.

The North American construction revival in 1971,
particularly in housing, was responsible for the con-
struction sector being aluminum’s fastest growing user.
Aluminum siding is being produced in an ever-
increasing number of shapes and finishes. One of the
most promising new markets is in factory-built,
modular homes, where in addition to the usual large
complement of aluminum siding, windows and doors,
aluminum framing is now gaining acceptance. In the
transportation sector, truck, recreational vehicle and
rail car bodies are important consumers. But these
users are much overshadowed by the automotive
industry where an important breakthrough occurred in
the aluminum engine block of the Chevrolet Vega
model. Automotive trim produced from aluminum
metallurgically bonded to stainless steel, which com-
bines both an attractive finish and galvanic corrosion
protection, shows promise as a new use. The all-
aluminum can and easy-opening can ends are growing
applications in the packaging field. The mass feeding
concept in the food packaging industry portends a
steadily rising use of foil. The rapidly growing air
conditioning industry is also an important consumer.

Prices

The published price of 99.5 per cent aluminum ingot
remained unchanged throughout 1971 at 29.5¢ a
pound in Canada and 29¢ a pound in the United
States. However, because of oversupply, substantial
discounts below these prices were granted to pur-
chasers on a contract basis.

Tariffs
Canada Most
British Favoured

Item No. Preferential Nation General
32910-1 Bauxite free free free
92820-1 Aluminum oxide and hydroxide; artificial corundum

(This tariff includes alumina) free free free
35301-1 Aluminum, pigs, ingots, blocks, notch bars, slabs, (¥ ()

billets, blooms and wire bars, per lb free 1 S
35302-1 Aluminum bars, rods, plates, sheets, strips, circles,

squares, discs and rectangles, per 1b free 2 7.5
35303-1 Aluminum channels, beams, ties and other rolled, drawn (%) (%)

or extruded sections and shapes free 12% 30
35305-1 Aluminum pipes and tubes free 12% 30

Various tariffs are in effect on more advanced forms

of aluminum
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United States
On and After January 1

Item No. 1971 1972
601.06 Bauxite 10¢ per It* free
(¢ per Ib)

417.12 Aluminum compounds: hydroxide and oxide (alurnina) 0.15% 0.12*%
618.01 Unwrought aluminum, in coils, uniform cross section not greater

than 0.375 inch 1.5 1.2
618.02 Unwrought aluminum, other, excluding alloys 1 1
2{ ggg } Unwrought aluminum alloys, aluminum silicon and other aluminum alloys 1 1
618.10 Aluminum scrap (duty on scrap suspended until 30 June 1972) 0.9 0.7

Various tariffs are in effect on more advanced fabricated
forms of aluminum

Sources: The Custom Tariff and Amendments, Department of National Revenue, Customs and Excise Division,
Ottawa. Tariff Schedules of the United States, Annotated {(1972) TC Publication 452.
*Declared free as of July 16, 1971 by Public Law 92-151.
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Antimony

M. GAUVIN

Canada’s production of antimony is derived as a
byproduct of lead smelting operations, principally in
the form of antimonial lead but also as antimonial
dross and high-purity antimony metal. The antimony
content of primary antimonial lead produced in 1971
was 330,000 pounds compared with 726,474 pounds
in 1970.

Canadian requirements of antimony metal,
antimony ‘oxide and antimony salts are imported.
Regulus (metal) import statistics were discontinued in
1964 but in earlier years the main suppliers were the
People’s Republic of China and Yugoslavia, which
mine and refine antimony ores, and western European
countries, which import antimony ores and con-
centrates and export refined metal and salts. Imports
of antimony oxide in 1971 totalled 590,600 pounds,
of which 72 per cent came from Britain, 14 per cent
from the United States, 13 per cent from the People’s
Republic of China and the remainder from Belgium
and Luxembourg.

Cominco Ltd., which operates a lead smelter and
refinery at Trail, British Columbia is the main
producer of primary antimonial lead in Canada. Its
antimonial lead has a variable antimony content up to
23 per cent, depending on the customers’ require-
ments. The only other primary producer of antimonial
lead is the Smelting Division, Brunswick Mining and
Smelting Corporation Limited (formerly Fast Coast
Smelting and Chemical Company Limited), which
operates a smeiter at Belledune, New Brunswick.

Secondary smelters recovered antimonial lead from
scrap metal but no recent information js available
concerning this production. In 1969 these smelters
reclaimed 30,685 tons of antimonial lead from scrap
compared with 26,815 tons in 1968.

Domestic sources and occurrences

The source of most of the antimonial lead produced at
Trail is as a byproduct of the lead concentrate
obtained from ores of Cominco’s Sullivan mine at
Kimberley, British Columbia. Other sources are the
lead-silver ores and concentrates shipped to Trail from
other Cominco mines and from custom shippers. The
lead bullion produced from the smelting of these ores
and concentrates contains about 1l per cent antimony,
which is recovered in anode resiflues from the elec-
trolytic refining of the bullion and in furnace drosses
produced during purification of the cathode lead.
These residues and drosses are treated to yield
antimonial-lead alloy to which refined lead may be
added to produce marketable products of the required
grade. At Belledune, the Brunswick Mining plant
produced an unspecified amount of antimonial dross
in 1971; it produced 14 tons in 1970.

Several Canadian occurrences or deposits of the
principal antimony mineral, stibnite (SbyS3) have
been explored and partly developed, but results
generally have not been encouraging. The better
known occurrences are in the Atlantic provinces,
Quebec, British Columbia and the Yukon Territory. In
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Table 1. Canada, antimony production, imports and consumption, 1970-71

1970 1971pP
(pounds) (&3] (pounds) (¢)]
Production
Antimony content of antimonial lead alloys 726,474 1,104,040 330,000 249,000
imports
Antimony oxide
Britain 731,500 734,000 428,000 332,000
United States 113,000 104,000 79,000 63,000
People’s Republic of China - - 77,600 39,000
Belgium & Luxembourg - - 6,000 3,000
Total imports 844,500 838,000 590,600 437,000
Consumption
Antimony regulus (metal) in production of:
Antimonial lead alloys 788,747
Babbitt 124,451
Solder 30,272
Type metal 84,158
Other commodities! 114,381
Total 1,142,009
Source: Statistics Canada.
YIncludes foil, bronze, lead-base alloys, drop shot and other minor commodities.
PPreliminary; — Nil; . . Not available.
Table 2. Antimony, Canadian production, 1965 proven and probable reserves of Yukon

imports and consumption, 1962-71

Production!  Imports Consumption?
(all forms) (regulus) (regulus)
(lb) (1b) (lb)
1962 1,931,397 1,275,917 1,211,000
1963 1,601,253 1,036,235 976,000
1964 1,591,523 .. 558,000
1965 1,301,787 660,000
1966 1,405,681 1,098,000
1967 1,267,686 1,190,000
1968 1,159,960 1,169,000
1969 820,122 1,306,000
1970 726,474 1,142,000
1971P 330,000 ..
Source: Statistics Canada.
IAntimony content of antimonial lead alloy.
Consumption of antimony regulus (metal) as

reported by consumers. Does not include antimony in
antimonial lead produced by Cominco Ltd.
PPreliminary; . . Not available.
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Antimony Corporation Ltd. were reported to be
100,000 and 250,000 tons, respectively, averaging 5
per cent antimony. These deposits are on Carbon and
Chieftain hills in the Wheaton River district of the
Yukon Territory, about 55 miles southwest of
Whitehorse. During 1971 Consolidated Durham Mines
& Resources Limited worked to bring into production
its Lake George area antimony property near
Fredericton, New Brunswick. During the year, a
concentrator with a capacity of 400 tons of ore a day
was constructed and at year-end was being tested and
tuned up for production. Extensive diamond drilling
of this old deposit indicated more than 160,000 tons
averaging 7 per cent antimony in a section of the
known veins. The company expects that underground
development work will increase these reserves.

World review

World mine production of antimony in 1971, as
estimated by the United States Bureau of Mines,
totalled 76,630 tons, 3,500 tons more than world
production in 1970. Antimony is produced from ores




Table 3. Canadian consumption of
antimonial lead alloy,! 1969-71

Antimony

Table 5. World mine production of
antimony, 1969-71

1969 1970 1971p
()] (Ib)
Batteries 2,155,677 1,283,478
Type metal 105,019 16,421
Babbitt 14,111 66,125
Solder 3,818 9,348
Other uses 43,145 25,030
Total 2,321,770 1,400,402
Source: Statistics Canada.
1Antimony content of primary and secondary
antimonial lead alloys.
PPreliminary; . . Not available.
Table 4. Canadian consumption of
antimonial lead alloy,' 1962-71
(pounds)
1962 2,662,400
1963 2,688,157
1964 2,506,454
1965 2,775,241
1966 2,593,733
1967 2,496,032
1968 2,124,903
1969 2,321,770
1970 1,400,402
1971p ..
Source: Statistics Canada.
1Antimony content of primary and secondary
antimonial lead alloys.
PPreliminary; . . Not available,

and as a smelter byproduct in about 25 countries with
the major sources of ore being the Republic of South
Africa, the People’s Republic of China, Bolivia,
U.S.S.R., Mexico, Turkey and Yugoslavia. The world’s
reportedly richest antimony mine, the underground
Gravelotte, is in the Republic of South Africa.
NL Industries, Inc. (formerly National Lead Company)
operates the world’s largest antimony smelter for ores
and concentrates at Laredo, Texas, where it produces
antimony metal and oxide, mainly from imported
Mexican antimony ores. Recovery of antimony in the
treatment of antimonial lead scrap is a major source of
supply. This secondary supply represents a substantial
portion, up to 55 per cent, of total antimony supply
in the United States and other highly industrialized
countries.

The severe decline in the price of antimony ore,
metal and oxides that began in the first quarter of
1970 continued at a more gradual rate in the first and
second quarters of 1971. Prices thereafter levelled off
and remained steady for the balance of the year and

1969 1970P  1971¢
(st) (st) (st)
Republic of South
Africa 20,080 18,841 20,000
Bolivia 14,484 12,724 13,700
People’s Republic
of China 13,000 13,000 *
U.S.S.R. 7,300 7,400 *
Mexico 3,557 4,925 5,400
Turkey 3,495 3,053 *
Yugoslavia 2,278 2,200 2,300
Morocco 1,551 2,175 *
Italy 1,272 1,381 *
United States 938 1,130 1,130
Australia 933 833 *
Thailand 827 2,598 *
Czechoslovakia 660 660 *
Canada 410 363 165
Other countries 2,259 1,924 33,935
Total 73,044 73,207 76,630

Sources: For Canada, Statistics Canada. U.S. Bureau
of Mines Minerals Yearbook, Preprint 1970 for 1969
and 1970; U.S. Bureau of Mines Commodity Data
Summaries January 1971, for 1971.

*Included in “Other countries’.

PPreliminary; €Estimated.

into 1972. There are many applications in which other
metals substitute satisfactorily for antimony. With the
high prices in 1969 many lead-acid battery manu-
facturers began to reduce the antimony contained in
battery lead alloys. The antimony content of battery
alloys is now down to not much more than 4 per cent
whereas the content has recently been as high as 11
per cent.

World production of antimony, which rose sharply
in 1969 because of the high prices, continued at the
same rate in 1970 and a small increase in production is
estimated for 1971. Other metals were being substi-
tuted for antimony and while world consumption
figures are not available, United States industrial
consumption of primary antimony continued to
decline. This increased world supply of antimony and
slackening demand caused several price decreases in
1971. Mine production is closely aligned with price
and the recent downtrend has discouraged develop-
ment of antimony resources.

The United States in 1971 was again the non-
communist world’s largest consumer of antimony and
continued to depend on foreign supplies for much of
its requirements. Its consumer requirements in 1970
were about 25 per cent of noncommunist primary
world supply, in addition to what it could secure from
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its scrap reclamation. However, as a result of the much
higher prices of 1969 and 1970, substitution of other
materials for antimony was continued mainly in
pigment, plastic, rubber and battery manufacture. The
technology and opportunity for substitution are fairly
well understood; however, over the long term the
availability and cost of the competing metals will
strongly influence the antimony requirement and use
pattern. This applies particularly to potential substi-
tutes such as copper, calcium, mercury, titanium, lead,
zinc, chromium, zirconium, bismuth and various
organic synthetics. Antimony metal contained in the
United States Government stockpile for conventional
war requirements totalled 46,746 tons as of June 30,
1971, unchanged from that at the beginning of the
year.

Outlook
The world outlook for antimony appears to be
favourable with a steady demand expected to prevail
during the next few years. The major end use of
antimony is expected to continue to be as antimonial
lead for storage batteries. As less developed countries
become more industrialized and mechanized this use is
expected to grow. The growing use as a flame
retardant should offset any decline in some of the
metal’s historic use or its substitution by other metals.
For the near future, prices are expected to remain
stable in terms of constant dollars. The availability of
antimony from the major producers, the Republic of
South Africa, Bolivia and the People’s Republic of
China and also from the United States Government
stockpile will control short-term fluctuations and in
the longer term will provide adequate supplies of
antimony. Consumption of primary antimony increased
substantially towards the end of 1971 while industrial
stocks declined.

Uses
The principal use of antimony is as an ingredient in
many alloys and in the form of oxides and sulphides.

Antimony hardens and strengthens lead and
inhibits chemical corrosion. The use of antimonial
lead, containing from 3 to 12 per cent antimony, in
storage batteries remains the major outlet for
anfimony. Antimony lead alloys are also used for
power transmission and communications equipment,
printing metal, solder, ammunition, chemical pumps
and pipes, tank linings, roofing sheets and antifriction
bearings.

Antimony oxide Sb,Q3 usually produced directly
from high-grade sulphide ore, is used extensively in
plastics and in flameproofing compounds. Demand for
this use is increasing rapidly. Because of its high hiding
power it is valuable for paint formulation and various
chemical compounds produce a wide range of
pigments. The trioxide is also a glass former and is
sought for its ability to impart hardness and acid
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Table 6. Industrial consumption of
primary antimony in the United States,
by class of material produced

Product 1969 1970 1971

(short tons,
antimony content)

Metal products

Ammunition 115 102 *
Antimonial lead 6,723 5,246 5,336
Bearing metal and
bearings 758 481 447
Cable covering 55 38 17
Castings 33 16 12
Collapsible tubes
and foil 56 35 22
Sheet and pipe 105 71 71
Solder 242 286 132
Type metal 541 220 146
Other 137 73 102
Total 8,765 6,574 6,285
Nonmetal products
Ammunition primers 37 27 22
Fireworks 30 17 *
Flameproofing chemicals
and compounds 2,096 1,710 1,000
Ceramics and glass 2,108 1,820 1,506
Matches - - —
Pigments 722 610 405
Plastics 2,558 1,667 863
Rubber products 433 519 276
Other 1,094 993 671
Total 9,078 7,363 4,743
Grand total 17,843 13,937 11,028
Source: United States Bureau of Mines, Minerals

Yearbook Preprint
Surveys.

*Included with “Other’ to avoid disclosing individual
company confidential data.

1970, and Mineral Indusiry

resistance to enamel coverings for such items as
bathtubs, sinks, bowls and refrigerators. Mixed with
chlorinated paraffin and lime it is used as a finishing
additive to textiles. The pentasulphide Sb,Ss is
employed as a vulcanizing agent by the rubber
industry and burning antimony sulphide creates a
dense white smoke that is used in visual control, in sea
markers and in visual signaling.

High-purity metal is used by manufacturers of
indium-antimony and aluminum-antimony inter-
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metallic compounds as a2 semiconductor in transistors
and rectifiers.

Prices

Antimony prices throughout the world started to
decline in early 1970 which continued in 1971 and
levelled off in mid-1971. The United States domestic
price of antimony as quoted in Metals Week, in bulk
99.5 per cent, fob Laredo, Texas was 96 cents a pound
at the beginning of 1971 and remained there until
March when it dropped to 68 cents. A further
reduction in July brought the price down to 57 cents,
which was still in effect at year-end.

The United States price of imported antimony
metal, as quoted in Metals Week, in 5-ton lots,
99.5-99.6 per cent, fob New York, duty paid, was 90
cents a pound at the beginning of 1971. This price
dropped three times in the first half of the year
bringing it down to 56 cents in July. It rose slightly to
57 cents in September, where it remained at year-end.

1969 1970 971
Tariffs
Most

Canada Favoured
Item No. Nation
33000-1  Antimony, or regulus of,

not ground, pulverized

or otherwise manufactured free
33502-1  Antimony oxides 12%%
United States
Item No.
601.03 Antimony ore free
632.02 Antimony metal, unwrought,

on and after Jan. 1, 1972  1¢ perlb
Sources: The Customs Tariff and Amendments,

Department of National Revenue, Customs and Excise
Division, Ottawa. Tariff Schedules of the United
States, annotated (1972), TC Publication 452,
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Canadian production (shipments) of asbestos fibre was
1,641,000 tons valued at $210.4 million in 1971
compared with 1,661,644 tons valued at $208.1
million in 1970. All the Canadian production consists
of chrysotile and 81 per cent of it comes from the
Eastern Townships of Quebec, 6 per cent from the
Yukon, over 5 per cent from British Columbia, nearly
5 per cent from Newfoundland and 3 per cent from
Ontario.

Exports of fibre represent 95 per cent of produc-
tion leaving 5 per cent for Canadian consumption. The
United States continued as our major market ab-
sorbing 40 per cent of total asbestos fibre production,
The major changes in trading during the year were
with the United States and Japan: in 1971 fibre
exports to the United States increased by 49,181 tons
while exports to Japan decreased by 59,004 tons,
Total Canadian exports were valued at $229,665,000
of which $5,740,000 was in manufactured products.
Imports were valued at $15,801,000 of which
$14,507,000 was in manufactured products. Brake
linings and asbestos cement building materials account
for the majority of these imports.

Canadian developments

Canadian producers, foreseeing greater markets for
asbestos, spent over $200 million on new projects
during 1971, either to develop new ore or to expand
production facilities.

Producers. In Quebec expansion was continuing at the
Canadian Johns-Manville Company, Limited, Jeffrey
mine and mill, to increase production by approxi-
mately 100,000 tons of fibre a year by 1974. About
one third of the increased production will consist of
grade 6D fibre recovered from pre-1930 tailings. The
project, once completed, will ensure continued pro-
duction at a minimum of 600,000 tons of fibre a year.
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Asbestos Corporation Limited completed
expansion of facilities at King Beaver mine, increasing
capacity from 8,000 to 12,400 tons of ore a day.
Development of the deep-lying Penhale orebody adja-
cent to the Normandie mine was continuing. Produc-
tion by underground mining was scheduled, at 8,200
tons of ore a day, early in 1972, The Penhale orebody
will eventually replace the Normandie mine. By
mid-1972, Asbestos Corporation expects to start
production at its Asbestos Hill mine in Ungava, The
mine will produce about 300,000 tons of concentrate
a year, which will be shipped to Nordenham, West
Germany, where it will be refined and reduced to
100,000 tons of standard-grade fibre, mostly of groups
4 and 5.

Bell Asbestos Mines, Ltd. has been working on a
long-range modernization program which may also see
productive capacity increase. In the vicinity of the
open pit, a production shaft has been sunk to a depth
of 1,450 feet; underground work proceeded from the
shaft with a view to large-scale underground mining,

At Lake Asbestos of Quebec, Ltd. milling refine-
ments were being made and capacity increased from
6,000 to 9,000 tons of ore a day.

Flintkote Mines Limited closed its operations on
December 31, 1971.

In Ontario production from the mine of Hedman
Mines Limited and from Johns-Manville Mining and
Trading Limited’s Reeves mine showed a modest
increase in 1971, The Hedman mine has not yet
reached full production capacity.

Advocate Mines Limited, Newfoundland’s only
asbestos producer increased its production by about
15 per cent in 1971 compared with the previous year.

In British Columbia, Cassiar Asbestos Corporation
Limited, Cassiar, completed construction of the mill
expansion which started in 1970. The expansion
increased production capacity from 80,000 to




Table 1. Canada, asbestos production and trade, 1970-71

Asbestos

Production (shipments)
By type
Crude, group 1, 2 and other milled

Group 3, spinning
Group 4, shingle
Group 5, paper
Group 6, stucco
Group 7, refuse
Group 8, sand

Total

By province
Quebec
British Columbia
Newfoundland
Yukon
Ontario

Total

Exports
Crude
United States
Japan
Italy
West Germany
Other Countries

Total

Milled fibre (group 3, 4 and 5)
United States
Britain
West Germany
Japan
India
France
Italy
Mexico
Czechoslovakia
Algeria
Belgium and Luxembourg
Netherlands
Other countries

Total

Shorts (group 6,7,8,9,)
United States
Japan
Britain
South Korea
West Germany
Australia
Belgium and Luxembourg
France
Spain
Netherlands
Denmark
Other countries

Total

Grand total, crude, milled
fibres and shorts

19717
(short tons) ($) (short tons) %)
7,252 3,599,224
31,836 12,419,236
446,584 88,433,576
258,617 39,209,706
341,783 35,442,621
570,770 28,552,431
4,802 489,739 .. ..
1,661,644 208,146,5337 1,641,000 210,435,000
1,367,524 161,583,510 1,333,000 158,595,000
86,730 16,033,827 88,000 18,500,000
62,727 11,669,402 77,000 14,000,000
105,638 13,927,652 99,000 13,900,000
39,025 4,932,142 44,000 5,440,000
1,661,644 208,146,5337 1,641,000 210,435,000
6 3,000 45 44,000
73 58,000 49 40,000
8 14,000 9 16,000
12 13,000 10 10,000
2 3,000 2 3,000
101 91,000 115 113,000
206,706 44,587,000 207,954 45,723,000
60,405 14,393,000 61,508 14,252,000
60,164 13,023,000 56,033 12,177,000
57,529 10,253,000 35,086 6,607,000
21,756 4,732,000 17,198 4,035,000
49,622 10,565,000 51,229 10,989,000
16,352 3,537,000 13,042 2,912,000
25,628 5,629,000 22,174 4,955,000
1,045 341,000 3,867 957,000
590 128,000 1,977 485,000
26,236 5,738,000 27,872 6,246,000
21,386 4,578,000 15,530 3,510,000
276,905 54,346,000 256,665 52,084,000
824,324 171,850,000 770,135 164,932,000
407,585 27,379,000 455,479 31,045,000
110,390 10,363,000 73,853 6,863,000
39,727 2,498,000 45,457 3,057,000
13,470 1,486,000 21,645 2,314,000
28,754 2,293,000 31,692 2,183,000
15,672 1,076,000 20,889 1,816,000
14,191 1,232,000 16,627 1,385,000
21,793 1,481,000 22,673 1,359,000
8,617 829,000 10,806 1,144,000
10,813 610,000 11,751 844,000
3,586 391,000 7,155 827,000
63,409 5,669,000 67,286 6,043,000
738,007 55,307,000 785,313 58,880,000
1,562,432 227,248,000 1,555,563 223,925,000
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Table 1 (cont’d)

1970 1971P
) (€))
Manufactured products

Brake linings and

clutch facings
United States 798,000 552,000
Cuba 576,000 119,000
Guatemala 65,000 61,000
Lebanon 57,000 51,000
Ecuador 109,000 48,000
Syria 7,000 21,000
Thailand 3,000 12,000
Greece 18,000 11,000
Other countries 158,000 82,000

Total 1,791,000 957,000

Asbestos and asbestos

cement building materials
United States 2,236,000 1,614,000
Netherlands 56,000 210,000
Australia 125,000 170,000
South Africa 26,000 70,000
Algeria 121,000 51,000
Japan 98,000 51,000
Dominican Republic - 43,000
Venezuela 29,000 24,000
Other countries 526,000 110,000

Total 3,217,000 2,343,000

Asbestos basic

products, nes
United States 1,130,000 2,174,000
Switzerland 25,000 90,000
Australia 2,000 28,000
France 1.000 25,000

1970 1971°
% (%)
Asbestos basic products, nes
Netherlands 45,000 23,000
Finland 7,000 14,000
Thailand 1,000 9,000
Other countries 217,000 77,000
Total 1,428,000 2,440,000
Total exports,
asbestos manu-
factured products 6,436,000 5,740,000
imports
Asbestos,
unmanufactured 1,081,000 1,294,000
5,833 st 6,599 st
Asbestos manufactured
Cloth, dryer felts,
sheets woven or felted 1,161,000 1,078,000
Packing 1,087,000 983,000
Brake linings 3,365,000 4,772,000
Clutch facings 434,000 363,000
Asbestos-cement
Shingles and siding 233,000 258,000
Board and sheets 827,000 947,000
Asbestos and Asbestos-cement
building materials, nes 1,575,000 3,656,000
Asbestos and asbestos-cement
basic products nes 1,597,000 2,450,000
Total asbestos,
manufactured 10,279,000 14,507,000
Total asbestos,
unmanufactured
and manufactured 11,360,000 15,801,000

Sources: Statistics Canada.
1Does not include value of containers.
PPreliminary; — Nil; nes Not elsewhere specified.

120,000 tons of fibre a year. Included in the new
production will be 10,000 tons a year of grade AZ,
equivalent to group 6 fibre in Quebec.

At its Clinton Creek mine in the Yukon Territory,
Cassiar Asbestos Corporation Limited intends to
increase production from 100,000 to 120,000 tons of
fibre annually by making only relatively minor addi-
tions to its operations. A new CZ grade will be
introduced to the market during 1972,

Prospective producers. Abitibi Asbestos Mining
Company Limited, north of Amos, Quebec, reported
100 million tons with a content of 4 per cent
cement-grade fibres, groups 4, 5 and 6. Company
reports indicate that the ore could be mined by open
pit at an estimated production rate of 160,000 tons of
fibre a year,
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McAdam Mining Corporation Limited reported
105 million tons of ore mineable by open pit at its
property located 20 miles east of Chibougamau,
Quebec. Tonnage includes 90 million tons grading
3.87 per cent fibre which, after beneficiation, would
be reduced to 54 million tons of mill feed grading 5.80
per cent fibre,

Allied Mining Corporation was evaluating its
prospect situated 43 miles south of Timmins, Ontario,
where there is a reported 156 million tons averaging 9
per cent fibre consisting of groups 5, 6, 7. Feasibility
studies indicate a plant capacity of 5,500 tons of ore a
day to produce initially 100,000 tons of fibre a year,
increasing to a maximum of 200,000 tons a year 14
years later.

Pathfinder Resources Ltd. at its Lili property, 80
miles east of Montreal has outlined 18,6 million tons
grading 4.68 per cent asbestos fibre and 20,0 million
tons grading 3.87 per cent fibre.
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World developments

In Australia, Woodsreef Mines Limited operation
in New South Wales, 58.5 per cent owned by Pacific
Asbestos Limited of Canada, started production on
January 31, 1972, At capacity, the plant has a rated
output of 70,000 tons of asbestos fibre a year
consisting of groups 4 to 7. Of this, Japan will receive
40,000 tons a year for a period of five years with
option for another five years; most of the remaining
production will be absorbed by Australia. Ore reserves
are 27 million tons proven and 90 million tons
potential.

Compania Nacional de Asbestos is constructing a
mill in the State of Tamaulipas, Mexico. Completion
of the project was scheduled for the end of 1971, The
plant would eliminate about one third of Mexican
imports or about 8,000 tons. Ore reserves are 1.3
million tons.

At Campamento in the province of Antioquia,
Colombia, Asbestos Colombianos S.A. was in the
preproduction stage. A yearly production of about
30,000 tons of fibre is expected in January 1973.
Fifty per cent of the fibre will be grade 4T, the
remainder grade 3Z, 7F and 4D. Once in full produc-

tion, Colombia will have an oversupply of asbestos and
will be able to export about 50 per cent of its
production. Ore reserves are 2,800,000 tons proven
and 4,200,000 tons probable.

In Brazil, at Cana Brava, near Uruacu in the State
of Goias, the new mine of Mineracao de Amianto S.A,
expects a production rate of about 17,000 tons of
fibre a year in 1972,

Production capacity at the Pont-a-Mousson mine,
north of Brazilia, was expected to be doubled to 2,000
tons of group 4 fibre a month by the end of 1971,
Total new Brazilian production will be in the order of
30,000 tons.

A new Yugoslavian mill with a production
capacity of about 40,000 tons of fibre a year started
operation in 1971. Groups 4 to 7 included will be
produced.

In Greece, Mabem and Hellenic Industries, 90 per
cent owned by Cerro Corporation of New York,
announced it was testing bulk samples of asbestos at
its pilot plant. An annual production of 45,000 tons
of fibre a year was planned.

Paraisten Kalkki Oy of Finland is building a new
plant with a 1974 completion date.
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Table 2. Canada, asbestos producers and prospective producers, 1971

Mine Location Mill Capacity Remarks
(st ore/day)
Producers
1. Advocate Mines Limited Baie Verte, Nfld, 5,000 Open pit
2. Carey-Canadian Mines Ltd. East Broughton, Que. 4,500 Open pit, major plant
expansion expected to be
completed mid-1972.
3. Asbestos Corporation Limited World’s major independent
asbestos producer
British Canadian mine Black Lake, Que. 12,400 Open pit. Two milling
plants
King-Beaver mine Thetford Mines, Que. 12,000 Underground and open pit
Normandie mine Black Lake, Que. 7,500 Open pit
4. Bell Asbestos Mines, Ltd. Thetford Mines, Que. 3,000 Underground
5. Flintkote Mines Limited Thetford Mines, Que. 2,000 Open pit, Closed its
operations Dec, 1971
6. National Asbestos Mines Thetford Mines, Que, 3,500 Open pit
Limited
7. Lake Asbestos of Quebec, Black Lake, Que, 9,000 Open pit
Ltd.
8. Canadian Johns-Manville Asbestos, Que, Western world’s largest
Company, Limited known asbestos deposit
Jeffrey mine 33,000 Open pit. Mine and mill
expansion under way
9. Hedman Mines Limited Matheson, Ont, 300 Open pit
10. Johns-Manville Mining Timmins, Ont,
and Trading Limited
Reeves mine 5,000 Open pit
11. Cassiar Asbestos Corporation
Limited
Cassiar mine Cassiar, B.C, 2,400 Open pit. Completion of
mill expansion by year end.
New grade AZ will be produced
12. Cassiar Asbestos Corporation
Limited
Clinton Creek mine Clinton Creek, Y.T. 4,100 Open pit
Prospective producers
13, McAdam Mining Corporation
Limited Chibougamau, Que. 5,000
14. Abitibi Asbestos Mining
Company Limited Amos, Que, 13,000
15. Asbestos Corporatation Limited Deception Bay, Que. 3,000 High-grade ore
16. Allied Mining Corporation Timmins, Ont. 3,000 High-grade ore
17. Cassiar Asbestos Corporation

Limited

Dease Lake, B.C.

— Not available,
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Excluding Yugoslavia, about 200,000 additional
tons of fibre will be available within five years,
However, most of this new production will be
absorbed domestically by the producing countries.

Other developments include an experimental plant
with a capacity to produce 1,700 tons a year of
crocidolite fibre, being erected at Cochabamba, Bolivia
under a United Nations Development Program; if
results are favourable, construction of a 10,000-ton
annual capacity mine and plant would follow. Preli-
minary studies are under way on deposits located at
Santa Clara and Virgen del Valle in the province of La
Rioja, Argentina. Underground prospecting work was
being carried out on asbestos deposits near Enlmbe,
Swaziland by Lonrho Limited.

World production {distribution) and apparent
consumption

About 90 per cent of world production consists of
chrysotile and by far the two major producers are
Canada and Russia. Other chrysotile-producing
countries include China, United States, Italy, Republic
of South Africa, Rhodesia, Swaziland, Cyprus, Japan,
Australia, India and Brazil, The Republic of South

Africa is unigue in that it is the only source of amosite
in the world and the most important producer of
crocidolite; in 1971 its per cent production distribu-
tion was: crocidolite 45 per cent, amosite 35 per cent,
chrysotile 20 per cent. The two major producers of
anthophyllite are Finland and the United States.

World production of asbestos in 1971 was esti-
mated at 3.91 million tons compared with 3,83
million tons in 1970 and 3.60 million tons in 1969.

About half of the increase between 1969 and 1970
came from Russia and one quarter from Canada. In
1970 Canadian production was 1,662,000 tons,
Russian production of fibre was estimated at 1.2 to
1.4 million tons*, while the Republic of South Africa
produced 315,000 tons.

Care must be exercised when dealing with statistics
on Russian production because of the lack of current
data. Prior to 1968, Russian production included
group 7 material which was not processed into fibre
and material used for railroad ballast, If this material is
included, Russian production in 1970 is estimated at
2.1 million tons.

*U.S, Bureau of Mines and industry sources.
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Table 3. Canada, asbestos production and
exports, 1962-71

(short tons)

Crude Milled Shorts Total

Production?

1962 205 547,447 668,162 1,215,814
1963 217 579,085 696,228 1,275,530
1964 236 664,284 755,331 1,419,851
1965 163 659,598 728,451 1,388,212
1966 215 735,972 752,868 1,489,055
1967 288 705,295 746,521 1,452,104
1968 290 777,006 818,655 1,595,951
1969 7,017 687,924 916,227 1,611,168
1970 1,661,644
1971pP 1,641,000
Exports

1962 182 532,020 632,468 1,164,670
1963 195 555,419 650,811 1,206,425
1964 214 630,515 702,747 1,333,476
1965 123 630,777 688,504 1,319,404
1966 172 732,585 713,405 1,446,162
1967 229 653,280 688,535 1,342,044
1968 202 723,136 736,330 1,459,668
1969 135 778,641 785,986 1,564,762
1970 101 824,324 738,007 1,562,432
1971P 115 770,135 785,313 1,555,563

Source: Statistics Canada.
Uproducers’ shipments.
PPreliminary; .. Not available,

World apparent consumption in 1970 is estimated
at 3.50 million tons compared with 3,34 million tons
in 1969 representing an increase of 4.8 per cent, Over
half of the increase was consumed by U.S.S.R, and
about 40 per cent by Japan. United States consump-
tion at 730,000 tons continued to decrease from a
high of 817,000 tons in 1968. Although individual
consumption is small, the developing countries are
becoming important consumers when considered as a
whole,

Markets

Most of the Russian production was consumed inter-
nally and exports in the order of 350,000 tons a year
were made to eastern Europe, France, Japan and West
Germany, in decreasing order of importance. Canada
exports more than 90 per cent of its production to
over 70 countries, However, five countries account for
about 70 per cent of Canadian exports: United States,
Britain, Japan, West Germany and France. The
Republic of South Africa, the major supplier of
crocidolite and amosite, exports to countries
throughout the world but its major customers are
Japan, Britain, Spain, Italy and West Germany.
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Fibre groups, uses and technology

In order to evaluate the quality of asbestos fibre there
are five basic properties which must be considered:
fibre length distribution, fibre bundle diameter distri-
bution, harshness, tensile strength and surface activity.
Other properties governing quality would be iron
content, colour and dust content. The major standard
on a length basis is that developed by the industry in
Quebec, whereby asbestos is classified and priced by
groups from the longest fibre corresponding to No. 1,
to the shortest, No. 9. Because there are more than
3,000 uses for asbestos, it is more appropriate to
classify the groups in categories and describe the major
purposes the fibres serve rather than list the products
in which they are used.

Long fibres. Crudes No. 1 and 2 and Group
3_Textile industry, electrical insulation, as a
filtration medium, and reinforcing fillers in
asbestos-cement products where great strength is

required.
Medium-length fibres. Groups 4,5,6—Reinforcing
fillers in asbestos-cement products, friction

materials such as brake linings and clutch facings,
paper, pipe coverings, insulating mass in sprayed
insulations.
Short fibres. Groups 7,8,9—Reinforcing fillers in
plastics, flooring tile, asphalt, and in paints and oil
well muds,

Major end uses of asbestos in the United States in
1971 were as follows: construction cement products
70%, floor tile 10%, paper products 7%, brake linings
and clufch facings 3%, textiles 2%, others 8%.

The development of a glass fibre that resists alkali
corrosion was announced early in 1971 by Great
Britain’s Fiberglass, Ltd, The product is called Cem-Fil
and could be used as a partial or complete replacement
for asbestos in reinforcing portland cement; its intro-
duction on the market may have a considerable impact
on the asbestos industry.

In recognition of the fact that airborne asbestos
fibres may present a health hazard to workers and in
certain instances to the public, the United States
Government has introduced legislation governing the
amount of airborne material permissible and requiring
worker protection such as respirators and dust collec-
tors.

Outlook

The outlook for asbestos in Canada should remain
strong in 1972 because of the stress placed by the
United States Government on new housing require-
ments in that country in 1972.

Except for U.S.S.R. and Canada, no new major
asbestos project is expected to start production before
1975. The U.S.S.R. is not expected to increase its
exports of fibre substantially in the next few years
because of the growing demand for asbestos in the
communist-bloc countries, as indicated by the high
consumption growth rate. At present, world supply




and demand are nearly in balance and Canada should

be the major source of supply until at least 1975. No. 3 (spinning fibre) 412-675
No. 4 (asbestos-cement fibre) 227-383
Prices No. 5 (paper fibre) 164-195
Prices have been gradually increased through the years No. 6 (waste, stucco, plaster) 120
to offset rising labour and production costs. However, No, 7 (refuse, shorts) 52-100
important increases occurred during the last year and
are shown below: Jan, 1,1972
Quebec fob mines (%increase per st of fibre) ~ Cassiar, fob North Vancouver, B.C.
Canadian group
1969 5-10 No. 3 (nonferrous spinning fibre)
1970 3 AAA grade 877
1971 3-6 AA grade 697
Cassiar, fob North Vancouver, B.C. A grade 529
1967 3-6 No. 4 AC grade (asbestos cement) 380
1969 3-9 (shingle fibre)
1971 3-8 No. 4 AK grade 263
.. . No. 4 CP grade 248
Important price increases were in the asbestos cement No. 4 AS grade 228
products indicating a heavier demand for groups 4, 5, N 0: 4 CT grade 223
6 and partly 7 and grades AS, AX, AY, No. 5 AX grade 208
Canadian asbestos prices quoted in Asbestos No. 5 CY grade 147
_July 1,1971 No. 5 AY grade 147
Quebec, fob mines (8 per short ton)
Crude No. 1 1,615
Crude No. 2 875
Tariffs
Canada Most
British Favoured
Item No. Preferential Nation General
%) % (%)
31210-1 Asbestos, crude free free 25
31215-1 Asbestos yarns, wholly or in part of
asbestos, for use in manufacture of clutch .
facings and brake linings 1% T% 25
31225-1 Asbestos felt, rubber impregnated for
use in mcf floor coverings free free 25
31200-1 Asbestos, in any form other than crude,
and all manufactures thereof, nop 12% 12% 25
31205-1 Asbestos in any form other than crude,
and all manufactures thereof, when made
from crude asbestos of British Commonwealth
origin, nop free 12% 25
31220-1 Asbestos woven fabric, wholly or in part of
asbestos for use in manufacture of clutch
facings and brake linings 12% 12% 30

Group

Asbestos




United States
Item No.

518.11 Asbestos, not manufactured, crude, fibres, stucco,
sand and refuse containing not more than 15

per cent by weight of foreign matter free
On and After On and After On and After
Jan. 1, 1970 Jan, 1 1971 Jan, 1, 1972
% % %
518.21 Asbestos, yarmn, slivers, rovings, wick,
rope cord, cloth, tape and tubing 5.5 4.5 4
518,51 Asbestos articles not specifically
provided for 6 5 4.5
Articles in part of asbestos and hydraulic cement (¢ per 1b) (¢ per Ib) (¢ per 1Ib)
518.41 Pipes and tubes and fittings thereof 0.2 0.18 0.15
518.44 Other 0.15 0.1 0.1

Sources: The Custom Tariff and Amendments, Department of National Revenue, Customs and Excise Division,
Ottawa. Tariff Schedule of the United States, Annotated (1972) TC Publication 352.
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Barite

A.F.KILLIN

Output of barite in Canada continued to decline in
1971. Production in that year was 137,000 tons,
10,251 tons less than in 1970. Exports in 1971
declined by 25,665 tons to 73,879 tons. Imports of
barium carbonate in 1971 increased by 154 tons to
3,752 tons valued at $386,000.

Barite (BaSQg4) is of value mainly because of its
weight (specific gravity 4.5) and chemical inertness. Its
dominant use is as a weighting agent in drilling muds
when drilling oil and gas wells. The weight factor in
the drilling mud is required to counteract high oil and
gas pressures in the substrata.

Barite deposits are widespread throughout the
world and it is mined in many countries, principally
United States, followed by West Germany, U.S.S.R.
and Mexico. Canada is seventh in world production
and about 90 per cent of the output is exported,
mainly as crude barite, to grinding plants in the United
States.

Production and occurrences in Canada

Barite is found in a variety of geological environments:
as the principal mineral in veins along with fluorite,
calcite and quartz; as a gangue mineral in some
lead-zinc-silver deposits; and as irregular replacement
deposits in sediments. Pure barite is white and is most
common in veins; impure barite may be near-white,
grey, brown and reddish in colour. Barite was
produced only in Nova Scotia and British Columbia in
1971.

Dresser Minerals Division of Dresser Industries,
Inc., the main Canadian barite producer, operated a
mine at Walton, Nova Scotia. The mine flooded in
October 1970 and production since that time has been
from stockpiles and quarried material. Prior to
flooding, the barite ore was mined from a large
replacement deposit by a block-caving method and
hoisted through the same shaft as lead-zinc sulphide
ore mined in conjunction with the barite. The mine
was being dewatered and development for exploration
diamond drilling was under way in 1971. Production

from stockpiled ore, quarried ore and low-grade waste
dump material will continue in 1972. The main
product is crude, lump barite that is washed and
crushed to minus 2 inches, trucked 3 miles to Walton
harbour and shipped in bulk to the company’s
grinding plants in Louisiana and Texas. A small
proportion of the barite is crushed, ground, classified,
pulverized and bagged for sale either in domestic or
foreign markets. Some barite was recovered in the
flotation processing of the argentiferous sulphides.

There were two barite producers in British
Columbia in 1971. Baroid of Canada, Ltd. recovered
barite from tailings at an abandoned lead-zinc mine
near Spillimacheen, south of Golden, the tailings were
fed as a slurry to separation tables and the barite
concentrate dewatered and shipped by rail for further
processing in a grinding plant at Onoway, Alberta.
Mountain Minerals Limited mined barite underground
from vein deposits near Parson and Brisco in the
eastern part of the province, and recovered crude
barite from the tailings at the Mineral King mine near
Invermere. The crude barite was shipped to the
company’s plant at Lethbridge, Alberta, for grinding.

In Ontario, the operations of Extender Minerals of
Canada Limited, a subsidiary of L. V. Lomas Limited,
continued to be hampered by the results of a fire that
destroyed the partly rehabilitated mill purchased from
Geo-Pax Mines Limited. Extender Minerals plans to
mine barite from veins on the shore of Mistinikon
Lake, 6 miles southwest of Matachewan.

There are many occurrences of barite across
Canada. Of note are occurrences in Newfoundland, at
Buchans; in Nova Scotia, east of Lake Ainslic on Cape
Breton Island, and near Brookfield on the mainland; in
northern Ontario, in Yarrow, Penhorwood and
Langmuir townships, and on McKellar Island in Lake
Superior; and in northern British Columbid, at Mile
397, and north of Mile 548 on the Alaska Highway.

The Lake Ainslie deposit on Cape Breton Island is
reported to contain 3 million tons of ore grading 44
per cent barite and 17 per cent fluorspar.
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Table 1. Canada, barite production, trade and consumption, 1970-71

Production (mine shipments)

Imports
United States
West Germany

Total

Exports
United States
Venezuela

Total

Consumption (available data)!

Well drilling

Paints and varnish

Glass and glass products?
Rubber goods

Other3

Total

1970 1971pP
(short tons) (%) (short tons) (%)
147,251 1,388,125 137,000 1,170,000
7,449 346,000 11,280 531,000
77 6,000 52 3,000
7,526 352,000 11,332 534,000
94,036 900,000 70,767 636,000
5,508 49,000 3,112 26,000
99,544 949,000 73,879 662,000
1969 1970
18,000¢ 28,000¢
2,299 2,046
3,183 4,502
308 253
361 134
24,151 34,935

Source: Statistics Canada.

L Available data reported by consumers; breakdown by Mineral Resources Branch. 21ncludes miscellaneous
chemicals, cleaners, detergents and miscellaneous products. 3{ncludes glass fibre and glass wool.

DPPreliminary; —Nil; ¢Estimated.

Uses, consumption and trade

The dominant use for barite is as a weighting agent in
oil and gas well drilling muds where its specific gravity
assists in counteracting high ‘pressure in oil and gas
rescrvoirs. Principal specifications are usually a
minimum specific gravity of 4.25, a particle size of at
least 90 per cent minus 325 mesh, and a maximum of
0.1 per cent water-soluble solids.

No data is available on Canadian barite consump-
tion in 1971; available data reported by consumers for
1970 indicated domestic barite consumption of
34,935 tons. About 28,000 tons, or 80 per cent, of
reported consumption was used in drilling muds. The
next three most important uses are in the glass
industry, the paint industry and in rubber goods.

Barite is used in paint as a special filler or
“extender pigment”. This is a vital constituent that
provides bulk, improves consistency of texture,
surface character and application properties, and
controls prime pigment settling and viscosity of paints.
Specifications for barite in the paint industry are
about 95 per cent BaSQy, particle size at least minus
200 mesh, and a high degree of whiteness or light
reflectance. Consumption in this industry in Canada in
1970 was 2,046 tons, 5.9 per cent of total consump-
tion.

The glass industry uses barite to increase the
workability, act as a flux, assist decoloration and

40

increase the brilliance or lustre of the glass. Specifi-
cations call for a minimum of 98 per cent BaSOg4, not
more than 0.15 per cent FeyO3, and a particle sizé
range of 40 to 140 mesh. Consumption of barite in the
glass industry in 1970, including glass fibre and glass

Table 2. Canada, barite production,
trade and consumption, 1962-1971

Produc- Consump-
tion! Imports  Exports tion2
(st) (st) (st) (st)
1962 226,600 2,427 230,903 11,249
1963 173,503 3,830 159,892 11,343
1964 169,149 3,206 156,527 13,537
1965 203,025 3,686 185,032 12,625
1966 221,376 4,165 199,054 15,184
1967 172,270 5,924 146,103 19,124
1968 138,059 7,901 116,491 22,403
1969 143,320 6,243 108,610 24,151
1970 147,251 7,526 99,544 34,935
1971p 137,000 11,332 73,879 ..

Source: Statistics Canada.

IMine shipments. 2Available data, partially estimated
by Statistics Section, Mineral Resources Branch.
PPreliminary; . . Not available.



wool, amounted to 4,502 tons or 12.9 per cent of
total consumption. In 1967, it was S per cent of total
Canadian consumption.

Where used as a filler in rubber goods the
specifications for natural barite vary but the main
factors are whiteness and particle size range. Some
requirements, perhaps where weight is most desired,
may allow for the use of off-white material. In 1970,
approximately 0.7 per cent of Canada consumption,
253 tons, was reported used as a filler in rubber goods.

The balance of Canada’s barite consumption,
approximately 134 tons or 0.4 pcr cent of total
consumption, was used in such diverse uses as the
manufacture of ceramic products, soaps and deter-
gents.

There is as yet no barium chemicals industry in
Canada. Barium chemicals include: barium carbonate,
which is the most important; chemical or precipitated
barium sulphate, referred to in the trade as “blanc
fixe’; and lithopone, a chemically precipitated
mixture of 70 per cent barium sulphate and 30 per
cent zinc sulphide. Lithopone is a white pigment that
has been largely replaced by titanium dioxide pig-
ments. Specifications of barite for the barium che-
micals industry are about 95 per cent BaSO4, and
not more than 1 to 2 percent Fe,03.

Canada exported about 54 per cent of its barite
production, almost wholly to United States. In 1971,
exports were down to 73,879 tons from 99,544 in
1970. Imports at 11,332 tons were 51 per cent more
than in 1970 and consisted mainly of ground, high-
quality barite. .

World review
There is worldwide production and considerable
international trade in barite even though transpor-

Table 3. World production of barite,
1970-71

1970P 1971¢

(short tons)

United States 854,000 814,000
West Germany 455,000 455,000
Mexico 352,000 350,000
Italy 246,000 250,000
Ireland 177,000 175,000
Peru 143,000 150,000
Canada 147,000 137,000
France 105,000 105,000
Yugoslavia 94,000 100,000
Morocco 93,000 100,000
Other countries 1,466,000 1,450,000
Total 4,132,000 4,086,000
Source: U.S. Bureau of Mines Commodity Data
Summaries, January 1972. Canada totals from

Statistics Canada.
PPreliminary; €Estimate.

Barite

tation costs in some cases may be almost as great as
the cost of the lump material. World production of
barite in 1971 was estimated at 4.08 million tons, of
which about three quarters was consumed in oil well
drilling. Dependence on this industry as a principal
market means that demand is subject to considerable
fluctuation as the tempo of oil and gas exploration
varies in time and also geographically. On the other
hand, oil and gas exploration is scattered throughout
the world and on balance there is a consistent world
demand that is most economically served by produc-
tion from many countries. Viability of any deposit is
dominantly influenced by transportation costs to
markets.

In the United States, production of over 800,000
tons annually is derived mostly from Missouri,
Arkansas, and Nevada, with smaller amounts from
nine other states. The country imports about half a
million tons of crude barite annually. The pattern of
consumption of ground barite (excluding the barium
chemicals industry) in the United States is similar to
that in Canada.

Outlook

Canadian barite output in 1972 is expected to be
lower than in 1971 because of the operating diffi-
culties at the Walton mine. Exploration for new
deposits and feasibility studies presently under way on
known deposits, could bring about changes in the
production pattern and the quantity of output in the
near future. World production will depend on the
strength of petroleum exploration and development.

Celestite

Celestite (SrSQ4), the main source of strontium, is
used to produce commercial strontium compounds,
principally strontium carbonate and strontium nitrate.
Strontium carbonate is used in glass faceplates in
colour television sets, where it improves the absorp-
tion of X-rays emitted by picture tubes operated at
high voltages. An increasing use for this compound is
in the manufacture of ferrites, a material required in
the production of ceramic permanent magnets, which
are being increasingly used in small motors.

The only celestite producer in Canada, Kaiser
Celestite Mining Limited, operated an open pit mine
and flotation mill at Loch Lomond on Cape Breton
Island, Nova Scotia. Open pit mining started in 1970
and the mine and mill operated until the winter of
1971. The concentrate was shipped to the Point
Edward, Nova Scotia plant of Kaiser Strontium
Products Limited, for treatment with imported natural
sodium carbonate to produce strontium carbonate and
sodium sulphate. Capacities of the plants are: 225 tons
of SrSO4 concentrate a day from the mill, 90 tons a
day of SrCOj;, and up to 100 tons a day of sodium
sulphate. There is capacity at the Point Edward plant
to produce small quantities of strontium nitrate, used
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in pyrotechnics and tracer ammunition. Production
figures are not available for publication.
Current producers of strontium carbonate in the

Imported drilling mud grade,
specific gravity 4.20-4.30 cif

($ per short ton)

United States obtain most of their celestite from Gulf ports i8-22
Mexico. Canada 15
i Ground
Prices Water, 99%4% BaSOy4
United States prices of barite according to Engineering 325 mesh, 50-1b bags 55-78
and Mining Journal of December 1971 Dry ground drilling mud grade,
. (3 per short ton) 83-93% BaS04 3-12% Fe,
Chemical and glass grade specific gravity 4.20-4.30 37 -44
Hand picked, 95% BaSo,4 not Imported
over 1% Fe 22.50-24.50 4.20-4.30 specific gravity 21
Magnetic or flotation, 96%
BaSOg4 not over 0.5% Fe 26 -26.50
Tariffs
Canada Most
British Favoured
Item No. Preferential Nation General
(%) (%) (%)
492051 Drilling mud and additives free free free
68300-1 Barites
On and after Jan. 1, 1971 free 12 25
On and after Jan. 1, 1972 ) 4 free 10 25
92842-1 Barium carbonate Coo Ades sF~* 10 15 25
92818-1 Barium oxide, hydroxide, peroxide - 3¥>0 ™~ 10 15 25
93207-5 Lithopone free 12% 25
United States
Item No.
427.02 Barium carbonate, natural, crude free
Onand After Onand After  On and After
Yan. 1, 1970 Jan. 1, 1971 Jan. 1,1972
472.04 Barium carbonate, natural, ground 8.5% 7% 6%
($ perlt) ($ perlt) (8 per 1t)
472.10 Barium sulphate, natural 1.78 1.53 1.27
472.12 Barium sulphate, natural, ground 4.55 3.90 3.25
(¢ perlb) (¢ per Ib) (¢ per Ib)
472.14 Barium sulphate, precipitated (blanc fixe) 043 0.35 0.3
473.72 Lithopone, containing under 30% zinc sulphide 0.6 0.52 043
473.74 Lithopone, containing 30% or more zinc sulphide 0.6+5% 0.5+4.5% 043+3.5%

Sources: The Customs Tariff and Amendments, Department of National Revenue, Customs and Excise Division.
Tariff Schedules of the United States, Annotated (1971), TC Publication 344,
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Bentonite

A. F. KiLLIN

Bentonite is a clay composed mainly of the mineral
montmorillonite, a hydrated aluminum silicate with
weakly attached cations of sodium and calcium.
Bentonite has different properties depending upon the
proportion of sodium or calcium, The sodium bento-
nites have a great physical avidity for water which
provides bentonite with unique swelling properties
forming gels from 15 to 20 times the original dry
volume. On agitation these gels may become fluid in
character and then revert to a stable gel state when
quiescent. Sodium bentonite also possesses a high
dry-bonding strength, especially at elevated tempes-
atures, and this ceramic feature is important in some
uses.

Montmorillonite clays have high ion-exchange
properties and by adsorption, absorption and chemical
activity, bentonite can collect many types of inorganic
and organic compounds, sometimes selectively. In
general the nonswelling or calcium bentonites exhibit
the more pronounced adsorptive characteristics, While
naturally occurring clays may exhibit adsorptive or
bleaching properties, their efficiencies are commonly
improved by acid leaching or, as the process is
generally termed, activation.

Another clay, “fuller’s earth”, is also largely a
montmorillonite clay and is very similar to non-
swelling bentonite. These clays have natural bleaching
and absorbent properties and were originally used by
fullers to remove dirt and oil from wool. The
terminology is confusing and bentonite and fuller’s
earth may or may not be separated in world trade and
production figures by country.

Bentonite occurs in beds of various chemical
compositions and impurities, the latter consisting of
quartz, chlorite, biotite, feldspar and jarosite. Natural
clay may be creamy white, grey, blue, green or brown
and in places beds of distinctly different colour are
adjacent to each other. Fresh moist surfaces are waxy
in appearance; on drying the colour lightens and the
clay has a distinctive cracked or crumbly texture.

Production and occurrences in Canada
Bentonite is generally accepted as originating from
deposits of volcanic ash that have been altered by
induration and weathering. In North America, the
chief source is clay of Cretaceous age with other
occurrences in younger Tertiary rocks. Although clay
beds occur in rocks older than Cretaceous, none in
Canada has been identified as bentonite; Canadian
bentonite occurrences are confined to Cretaceous and
Tertiary rocks at many localities in the provinces of
Manitoba, Saskatchewan, Alberta and British
Columbia. In the Truax area of Saskatchewan, south
of Avonlea, Indusmin Limited was exploring a bento-
nite occurrence where diamond drilling has indicated
4,000,000 tons of bentonite material. Preliminary
tests indicate that the bentonite would be suitable for
use in the pelletizing of iron ore and in iron foundries.

Three companies mine and process bentonite in
Canada; statistics on total production are not available
for publication.

In Alberta, Dresser Minerals, Division of Dresser
Industries, Inc. recovers swelling bentonite from the
Edmonton formation, of Upper Cretaceous age. The
deposits are in the Battle River Valley, 9 miles south
of Rosalind, the site of the company’s processing
plant. Baroid of Canada, Ltd. mines a similar bento-
nite from the same formation, about 14 miles north-
west of the company’s processing plant and rail siding
at Onoway.

Bentonite is mined selectively from relatively
shallow paddocks or pits in the dry summer months.
Some natural drying may be done by spreading and
harrowing material before trucking it to plants for
further processing. Both companies dry, pulverize and
bag the bentonite. Swelling bentonite from Alberta is
used mainly as an oil well drilling mud additive but
some is used as a binder in foundry sands and in feed
pelletizing, as a fire-retardant additive to water and as
a sealer for farm reservoirs.

In Manitoba, Pembina Mountain Clays Ltd. mines
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Table 1. Canada, bentonite imports and consumption, 1970-71

1970 1971P
(short tons) (€3] (short tons) %)
Imports
Bentonite
United States 291,210 2,678,000 287,492 2,702,000
Greece 52,944 598,000 59,308 593,000
Total 344,154 3,276,000 346,800 3,295,000
Activated clays and earths
United States 10,332 1,723,000 12,518 1,685,000
France 121 40,000 171 69,000
West Germany - - 10 3,000
Greece 20,944 236,000 - -
Total 31,397 1,999,000 12,699 1,757,000
Fuller’s earth
United States 11,431 315,000 10,643 305,000
Britain .2 ves 4 .
Total 11,433 315,000 10,647 305,000
1969 1970
(short tons)
Consumptionl (available data)
Pelletizing iron ore 211,209 243,744
Well drilling 18,327 24,833
Foundries 43,024 34,363
Chemicals 2,316 2,038
Fertilizer stock and poultry feed 225 69
Paint and varnish 175 219
Pulp and paper 198 191
Other produf.:ts2 2,986 1,764
Total 278,460 307,221

Source: Statistics Canada.

1Includes fuller’s earth. Breakdown by Mineral Resources Branch, 2Explosives, frits and enamels, refractory brick
and cements, ceramic products, gypsum and concrete products, petroleum refining and refining vegetable oils

and other miscellaneous minor uses.

PPreliminary; — Nil; . .. Less than one thousand dollars.

uonswelling bentonite from the Upper Cretaceous
Vermilion River Formation, 19 miles northwest of
Morden, which is in turn 80 miles southwest of
Winnipeg. Some bentonite is dried and pulverized in a
plant at Morden but the bulk of production is railed
from Morden to the activation plant at Winnipeg
where it is leached, washed, filtered, dried, pulverized
and bagged. The main use is for decolorizing and
purifying mineral vegetable oils, animal fats and
tallows.

44

Uses, consumption and trade
Bentonite has many uses but generally constitutes
only a small part of the final product.

Select swelling bentonite has found widespread
and rapidly growing uses as a binder in the pelletizing
of iron mineral concentrates. About 18 pounds is used
in every long ton of concentrate to provide the pellet
with sufficient “green’ strength to withstand handling
during the drying and firing stages. The amount of
bentonite required varies with the mineralogy and




Table 2. Canada, bentonite imports and con-
sumption, 1962-71

Imports! Consumption2

(short tons) 3} (short tons)

1962 1,524,080 57,237
1963 .. 2,005,337 93512
1964 123,533 1,659,076 161,695
1965 192,170 2,310,566 176,536
1966 204,038 2,606,000 201,022
1967 235,451 3,346,000 215,928
1968 323,093 4,041,000 231,349
1969 311,327 4,638,000 278,460
1970 386,984 5,590,000 307,221
1971P 370,146 5,357,000 ..

Source: Statistics Canada.
Includes fuller’s earth and activated clays and earths.
Includes fuller’s earth.

PPreliminary; .. Not available,

particle size of the concentrate.

Special muds used in oil and gas well drilling
contain about 10 per cent swelling bentonite which is
used principally to prevent the loss of drilling fluid
into permeable zones by coating the wall of the drill
hole with a gel. It also serves as a lubricant and helps
to keep the drill cuttings in suspension.

Swelling bentonite serves as a binder in moulding
sands used by iron and steel foundries. Nonswelling
bentonite is also used as a binder in some low-
temperature foundries.

Swelling bentonite is used as a binder in the
pelletizing of base-metal concentrates and stock feeds.
It is used in small quantities as a plasticizer in abrasive
and ceramic mixes; as a filler in paints, paper, rubber,
pesticides, cosmetics, medicinal products, and clean-
ing and polishing compounds; in the grouting of
subsurface water-bearing zones; and in the sealing of
dams and reservoirs. Bentonite slurry is effective in
fighting forest fires and in retaining the walls of
excavations prior to the placement of concrete or
other structural materials.

Some nonswelling bentonite is used in pelletizing
stock feed, as a carrier for pesticides, and as a cleaning
powder for animals.

Activated bentonite is used in decolorizing mineral
and vegetable oils, animal fats, waxes, beverages and
syrups. It is also used as a catalyst in the refining of
fluid hydrocarbons.

Consumption of bentonite in Canada has increased
greatly in the last decade (see Table 2). This has been
largely due to increased consumption as a binder in
iron concentrate pelletizing as more of these plants
have been constructed. Consumption of bentonite in

Bentonite

well drilling in the oil and gas industry is subject to
considerable fluctuation. Iron and steel foundries
require bentonite as a binder for moulding sands;
approximately 35,000 tons are used annually in
Canada.

Imports of bentonite from the United States
decreased slightly in 1971 and Greek imports in-
creased a small amount. Small quantities of activated
clays and fuller’s earth are imported mainly from the
United States and some activated bentonite from
Manitoba is exported to the United States.

Bentonite production in the United States is
centred on extensive deposits in Wyoming where the
name was derived from the Cretaceous Fort Benton
formation. These Cretaceous deposits are the world’s
outstanding swelling bentonite occurrences and the
specifications and standards for bentonite used in
industry are based on these high-quality clays.
Although there are numerous occurrences of bentonite
in many countries it is mined in only a few, The high
standards of Wyoming bentonite are not common and
this material is transported over distances such that
transportation costs commonly exceed its value at the
mine, in some cases by several times. Canada is the
main importer from the United States but some
bentonite moves to Australia and western Europe.
Nonswelling bentonite, fuller’s earth and bleaching
clays are produced in numerous states, the major ones
being Florida, Georgia, Mississippi and Texas.

Outlook

The bulk of Canada’s bentonite consumption is used
in pelletizing iron ore concentrates, At the present
time, the most suitable material for this purpose is
imported from the United States. The development of
a Canadian source of suitable material for pelletizing
will depend on tests being carried out on material
from Saskatchewan, competitive mining costs and
freight rates. The slowdown in import growth is
attributed to a decrease in the rate of pellet-plant
construction. The building of a 6-million-ton-a-year
iron ore pellet plant at Sept Iles, Quebec, by 1973,
will require an increased supply of bentonite. No
major changes in production and consumption in
industries other than in ore pelletizing are foreseen.

Prices
United States bantonite prices quoted in Oil, Paint and
Drug Reporter, Dacember 27, 1971

Bentonite, domestic, 200 mesh, $)
bags, car lots, fob mines, per ton 14-14.40
Bentonite, imported Italian white, high
gel, bags, 5-ton lot ex-warehouse,
per ton 116.60
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Tariffs

Canada

Item No.

29500-1 Clays, not further manufactured
than ground

93803-2 Activated clay

20600-1 Fuller’s earth, in bulk

United States

Item No.

521.61 Bentonite

521.51 Fuller’s earth not beneficiated

521.54 Wholly or partly beneficiated

521.87 Clays, artificially activated

with acid or other material

Most
British Favoured
Preferential Nation General
free free free
10% 15% 25%
free free free
On and After On and After On and After
Jan. 1, 1970 Jan. 1, 1971 Jan, 1, 1972
(¢ per long ton)
56 48 40
35 30 25
70 60 50
(¢ per Ib)
0.07 0.06 0.05
+8.5%ad val +7%ad val +6%ad val

Source: The Custom Tariff and Amendments, Department of National Revenue, Custom and Excise Division,
Ottawa. Tariff Schedules of the United States, Annotated (1970) T.C. Publication 304.
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Bismuth

M. GAUVIN

Bismuth is obtained in Canada as a byproduct in the
processing of certain lead-zinc, lead-zinc-copper,
molybdenum and copper ores. The more important
sources during 1971 were molybdenum ores mined in
the Malartic district of northwestern Quebec, lead-zinc
ores produced in southeastern British Columbia and
copper ores mined near Gaspé in eastern Quebec.
Minor amounts are recovered from leadzinc-copper
ores mined in northeastern New Brunswick and from
silver-cobalt ores produced in the Cobalt-Gowganda
area of northern Ontario.

Based on preliminary figures bismuth production
in Canada in 1971 totalled 267,000 pounds valued at
$1,331,000, compared with 590,340 pounds valued at
$3,370,554 in 1970. The sharp drop in production in
1971 is accounted for mostly by the closure of mines
in northwestern Quebec.

In 1971 world production of bismuth excluding
United States production, as estimated by the United
States Bureau of Mines, was some 8.9 million pounds,
the same as in 1970. Japan was the leading producer
with an output of 2.1 million pounds followed by
Peru, Bolivia and Mexico. The United States does not
publish its production statistics.

World demand for bismuth dropped significantly
during the year, especially in the United States where
consumption was an estimated 20 per cent less than
the 2.2 million pounds consumed in 1970. The decline
was reflected by a sharp drop in the price of bismuth,
which reacts strongly to changes in demand and
supply. The producer price in the United States
dropped from $6 to $3.50 a pound during the year,
while dealer prices, which were at a premium over the
producer price during 1970, were at a discount during
all of 1971,

Bolivia, traditionally a major supplier of bismuth
ore, continued construction of its first bismuth
smelter and refinery for the production of bismuth

metal. The plant is owned by the Corporacion Minera
de Bolivia (Comibol). Its planned annual rated capaci-
ty is 1.85 million pounds of bismuth metal, and
production is scheduled to begin early in 1972. It is
being built at Telemayu in Potosi Department. Feed
for the smelter is expected to consist mainly of local
ores mined from Comibol mines for their bismuth
content. The Tasna mine, the country’s principal
bismuth producer, is one of the few mines in the
world worked primarily for bismuth.

Australia is expected to become the western
world’s largest bismuth producer in 1973. Construc-
tion of a copper smelter and bismuth recovery plant
by Peko-Wallsend Ltd. at Tennant Creek about 600
miles south of Darwin in the Northern Territory was
50 per cent complete at the end of 1971. Peko will use
the plant to treat copper concentrates currently
exported to Japan containing an appreciable amount
of bismuth, from some of its mines in the Northern
Territory. It is expected that the new plant will have
an annual bismuth output of up to 2 million pounds.

Authorized sales of bismuth from the United
States Government stockpile totalled 15,500 pounds
in 1971. Some 300,000 pounds of bismuth were
authorized for sale by Public Law 90-153 signed by
President Nixon July 10, 1970. At December 31,
1971, 235,457 pounds of this current disposal authori-
zation remained unsold. Stockpiled bismuth at the end
of 1971 amounted to 2,335,457 pounds and the
stockpile objective at that time was 2,100,000 pounds.

Outlook

World demand for bismuth is expected to follow the
general trend of economic activity of the world’s
industrialized nations. Bismuth sales in the United
States picked up about 25 per cent in the last quarter
of 1971 possibly because of the producer price cut in
November. World supply is not expected to decrease,
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Table 1. Canada, bismuth production and consumption, 1970-71

1970 1971p
(pounds) %) (pounds) (%)
Production, all forms!
British Columbia 132,135 828,486 109,000 598,000
Quebec 404,297 2,204,066 106,000 448,000
New Brunswick 39,717 249,025 37,000 203,000
Ontario 13,701 85,905 15,000 82,000
Northwest Territories 490 3,072 — -
Total 590,340 3,370,554 267,000 1,331,000
Consumption, refined metal
(available data)
Fusible alloys and solders 3,984
Other uses? 20,564
Total 24,548

Source: Statistics Canada.

IRefined bismuth metal from Canadian ores, plus recoverable bismuth content of bullion and concentrates

exported. 2Includes bismuth metal used in manufacture
malleable iron.

PPreliminary; . . Not available; — Nil.

with the new smelter in Bolivia in operation in 1972
and the Australian smelter scheduled to go on stream
in 1973.

Domestic sources

British Columbia. Cominco Ltd. remained the only
producer of bismuth metal in British Columbia,
deriving most of its output from lead concentrates
produced at its Sullivan lead-zinc mine at Kimberley.
Other sources included lead concentrates from other
company mines and from custom shippers. Lead
bullion produced from the smelting of these concen-
trates contains about 0.05 per cent bismuth. Bismuth
is recovered as 99.99+ per cent pure meta! from the
treatment of residues resulting from the electrolytic
refining of the lead bullion. For use in research and in
the electronics industry this bismuth is further pro-
cessed to give it a purity of up to 99.9999 per cent.

Quebec. For many years the molybdenite mines of
northwestern Quebec which produce bismuth as a
byproduct were Canada’s largest producers of bis-
muth. They produced metallic bismuth of about 95
per cent purity. However, during five months of 1971
they were closed because of the poor market for their
products.

Preissac Molybdenite Mines Limited ceased opera-
tion in April and has not resumed production.
Molybdenite Corporation of Canada Limited, located
in Lacorne Township 12 miles northeast of Malartic,
suspended operations in the spring of 1971. The mine
was reopened at the end of September when the
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of pharmaceuticals and fine chemicals, other alloys and

Quebec Department of Natural Resources arranged to
become the operator of the mine for one year.

Three principal steps are involved in the process of
separating the bismuth from the molybdenite ore. A
bulk concentrate containing about 8 per cent bismuth
is produced by flotation. By leaching this concentrate

Table 2. Canada, bismuth production, exports
and consumption, 1962-71

Production
(all forms)? Exports?2 Consumption3
(pounds)

1962 425,102 382,182 37,200
1963 359,125 399,772 47,800
1964 399,958 300,073 53,700
1965 428,759 .. 48,300
1966 525,659 56,400
1967 668,476 47,900
1968 648,232 59,300
1969 579,059 33,800
1970 590,340 24,548
1971p 267,000 ..

Source: Statistics Canada.

IRefined bismuth metal from Canadian ores, plus
recoverable bismuth content of bullion and concen-
trates exported. 2Refined and semirefined bismuth

metal. YRefined bismuth metal reported by con-
sumers.
PPreliminary; . . Not available.



Table 3. Estimated world production of bismuth, 1969-71

Bismuth

Japan (metal)

Peru

Bolivia

Mexico

Canada (metal)

People’s Republic of China (in ore)
Australia (in concentrates)
South Korea (metal)
Romania (in ore)
Yugoslavia (metal)

Other countries

Total

1969 1970 1971e
(pounds)
1,531,000 2,000,000 2,100,000
1,500,000 1,682,000 1,700,000
1,476,000 1,373,000 1,400,000
1,336,000 1,300,000 1,400,000
579,000 590,000 267,000
551,000¢ 551,000¢e ..
496,000 518,000 ..
245,000 234,000 300,000
176,000 176,000 ..
226,000 166,000 250,000
344,000 347,000 1,550,000
8,460,0001 8,937,0001 8,967,000

Source: Statistics Canada for Canada; for remaining countries, U.S. Bureau of Mines, Minerals Yearbook
Preprint, 1970 and U.S. Commodity Data Summaries, January 1972.
ITotal for listed figures only; it excludes United States production, which is not available for publication, as well

as that of some other smaller producing countries.
PPreliminary; €Estimated; . . Not available.

with hydrochloric acid the bismuth is separated as
bismuth oxychloride which is then smelted in electric-
arc furnaces. The resulting bullion is cast into ingots
containing about 95 per cent bismuth, minor amounts
of lead and silver and traces of copper, iron and
antimony.

Gaspé Copper Mines, Limited recovered bismuth
in metal ingots from the treatment of flue dust derived
from its copper-smelting operation at Murdochville, on
the Gaspé Peninsula. Production statistics of the
company are not available.

New Brunswick. The Smelting Division of Brunswick
Mining and Smelting Corporation Limited (formerly
East Coast Smelting and Chemical Company Limited)
produced bismuth metal at its pfant at Belledune. The
output was derived as a byproduct from the processing
of lead and lead-zinc concentrates produced by the
company’s Mining Division at its mines near Bathurst.
Production in 1971 amounted to 26,605 pounds of
refined bismuth grading 99.9 per cent or better,
compared with a production of 7,960 pounds in 1970.
The Kroll-Betterton process is used to treat the
desilverized lead bullion and produce a bismuth-lead-
calcium-magnesium dross. The dross is then pyro-
metallurgically refined with chlorine to produce
bismuth metal. Substantial amounts of bismuth were
contained in the lead concentrates produced at the
lead-zinc-copper-silver property of Nigadoo River
Mines Limited in the Bathurst area. The byproduct
bismuth is recovered by the custom lead smelter to
which the concentrates are sold Nigadoo River Mines
Limited was not producing in the last month of the

year and on January 4, 1972 it announced the
immediate suspension of all operations.

Uses

A major use of bismuth is in pharmaceuticals, cos-
metics, and industrial and laboratory chemicals, in-
cluding catalytic compounds. Various bismuth
compounds, salts and mixtures are used in pharma-
ceuticals for indigestion remedies, antacids, burn and
wound dressings. Insoluble salts of bismuth arc given
to patients before X-ray examination of the digestive
tract. Cosmetics containing bismuth oxychoride which

Table 4. United States consumption of bismuth,
by principal uses

1970 1971p
(pounds)

FFusible alloys 643,691 480,807
Other alloys 12,998 15,592
Pharmaceuticals! 1,183,035 704,924
Experimental uses 109 1
Metallurgical additives 361,484 352,024
Other uses 8,324 6,000¢

Total 2,209,641 1,559,348

Source: Mineral Industry Surveys, United States De-
partment of the Interior, Bureau of Mines, Bismuth in
the Fourth Quarter 1971.

Yineludes industrial and laboratory chemicals.
PPreliminary; €Fstimated.
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imparts a ‘pearlescent’ glow to eye shadow, hair spray,
lipstick, nail polish and powders now comprise one of
the largest end-use markets of bismuth.

Another important outlet for the metal is in
fusible or low-melting-point alloys for fire-protection
devices, electrical fuses and solders, Many of these
alloys contain 50 per cent or more bismuth with the
chief additive metals being cadmium, lead and tin. The
manufacture of jet engines also accounts for substan-
tial quantities of these alloys. Until 1969, bismuth-
molybdate catalysts had been used in the production
of acrylic plastics but a catalyst manufactured from
depleted uranium has taken over this market.

Type metal contains bismuth because bismuth
expands on solidification and imparts expansion to its
alloys. It is also used as an important additive to
improve the machinability of aluminum alloys, mal-
leable irons and steel alloys, and for holding lenses and

positioning parts in aerospace work. The United States
Atomic Energy Commission uses bismuth in many
nuclear research applications because of the metal’s
low thermal neutron absorption rate.

Prices

The Canadian price for bismuth, as quoted by
Cominco Ltd., for bars 99.99 per cent pure, was $6 a
pound in lots of one ton or more from January 1 to
July 21, 1971. Between July 22 and December 1,
Cominco’s price was $4.75 and it dropped again to
$3.50 from December 2 to December 31. The United
States price in ton lots as published by Metals Week
and expressed in United States currency showed the
same trend. It was $6 a pound from January 1 to July
11, $4.75 a pound from July 12 to November 23 and
$3.50 a pound from November 24 to December 31.

Tariffs
Canada Most
British Favoured
Item No. Preferential Nation General
33100-1 Bismuth ores and concentrates free free free
35106-1 Bismuth metal, not including alloys, in lumps,
powders, ingots or blocks free free 25%
United States
601.66 Bismuth ores and concentrates free
632.10 Bismuth metal, unwrought; waste and scrap free
Bismuth alloys
632.64 Containing by weight not less than 30% lead free
On and After January 1
1970 1971 1972
(% ad val.)
632.66 Other }
633.00 Bismuth metal, wrought 12:5 10.5 ?

Sources: The Custom Tariff and Amendments, Department of National Revenue, Customs and Excise Division,
Ottawa. Tariff Schedules of the United States Annotated (1971) TC Publication 344.
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Cadmium

G.S. BARRY

Cadmium in nature occurs predominantly as a
sulphide greenockite and is closely associated with
sphalerite the common zinc ore mineral. It follows
zinc through the milling process and is recovered as a
byproduct of zinc refining. Canadian zinc ores contain
up to 0.07 per cent cadmium and zinc concentrates
contain up to 0.7 per cent cadmium. Most of the
cadmium is recovered from concentrates grading 0.1
to 0.3 per cent.

Canadian production in 1971 as reported by
Statistics Canada was 4,132,000 pounds, a slight
decrease from 1970. This amount represents the
metallic cadmium recovered at domestic smelters from
Canadian ores, plus the recoverable content that was
paid for by foreign smelters that treated Canadian zinc
concentrates.

Cadmium is recovered at electrolytic plants as a
precipitate, or oxide sponge produced during the
purification of the zinc electrolyte. In Canadian
plants, the metal is then produced either by the
electrolytic process, where cadmium is plated out in
electrolytic cells, or by a purification process in which
the sponge is briquetted, melted in an electric furnace,
de-zinced and cast. At zinc primary distillation plants,
cadmium is reduced and vapourized with zinc in a
retort or furnace. The vapour is condensed and
cadmium (B.P. 776°C) is separated from zinc (B.P.
905°C) by fractional redistillation.

Metallic cadmium is recovered as a byproduct at
the electrolytic zinc plants of Cominco Ltd. at Trail,
British Columbia; Hudson Bay Mining and Smelting
Co., Limited at Flin Flon, Manitoba; and Canadian
Electrolytic Zinc Limited, at Valleyfield, Qucbec. The
Smelting Division, Brunswick Mining and Smelting

Corporation Limited (formerly East Coast Smelting
and Chemical Company Limited) recovered small
amounts of cadmium and a cadmium-zinc alloy at its
Belledune, New Brunswick, lead-zinc smelter and
exported this alloy to Europe for refining. In 1971
metallic cadmium produced in Canada totalled
1,568,787 pounds comparcd with 1,844,706 pounds
in 1970.

The United States continued to be the world’s
largest producer of metal with a smelter output in
1971 of 3,946 tons from primary and sccondary
sources. This is considerably less than the recorded
totals of 4,733 tons in 1970 and 6,323 tons in 1969,
Japan, the U.S.S.R. and Canada in that order are the
next largest cadmium metal producers. On the mine
production basis, Canada is the world’s third largest
supplier after the United States and the U.S.S.R.

Refined cadmium was exported to seven countries
with the United States, Britain and The Netherlands
importing 91 per cent of Canada’s exports. Britain no
longer maintained its past dominant position as the
main customer.

Canadian consumption data for 1971 is not
available, It is estimated at 124,959 for 1970, indi-
cating a further drop from the 1969 level. Apparent
consumption in the United States which fell sharply
from 15.1 million pounds in 1969 to 9.1 million
pounds in 1970 rebounded modestly to 10.0 million
pounds in 1971. Consumption in Japan and most
European countries, however, remained at low levels.
Cadmium consumption can only be estimated crudely
as “‘apparent” since there is no way to check inventory
changes at the consumers’ end and these are known to
fluctuate widely.
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Table 1. Cadmium production, exports and consumption, 1970-71

1970 1971p
(pounds) %) (pounds) ®
Production
All formsl
Ontario 2,351,277 8,370,546 2,567,000 4,882,000
British Columbia 939,310 3,343,944 1,088,000 2,111,000
New Brunswick 158,901 565,688 135,000 262,000
Quebec 295,413 1,051,670 137,000 237,000
Yukon 73,463 261,528 83,000 161,000
Manitoba 188,682 671,708 81,000 157,000
Saskatchewan 93,707 333,597 27,000 52,000
Northwest Territories 207,200 737,632 14,000 27,000
Total 4,307,953 15,336,313 4,132,000 7,889,000
Refined? 1,844,706 1,568,787
Exports
Cadmium metal
Britain 1,257,949 4,114,000 436,640 836,000
United States 270,395 1,063,000 380,225 664,000
Netherlands - - 492,791 626,000
Belgium & Luxembourg 2,060 9,000 70,628 83,000
India 2 - 35,986 54,000
West Germany 9,223 12,000 22,046 26,000
Venezuela 800 3,000 400 9,000
Other countries 8,606 37,000 73 2,000
Total 1,549,035 5,238,000 1,438,789 2,300,000
Consumption (cadmium metal)3
Plating 85,075 86,873
Solders 12,329 4,301
Other products? 27,555 26,221
Total 124,959 117,395

Source: Statistics Canada.

I Production of refined cadmium from domestic ores, plus recoverable cadmium content of ores and
concentrates exported. 2Refined metal from all sources and cadmium sponge. 3Available data reported by
consumers. 4 Mainly chemicals, pigments and alloys other than solder.

PPreliminary; — Nil; . . . Less than $1,000.

The large imbalance that persisted throughout
1971 between supply and demand caused prices to
drift to their lowest levels since the late 1950’s. The
United States and Canadian producer prices that fell
sharply in 1970 dropped from $2.25 in January to
$1.50 in August 1971. Merchant cadmium mectal was
offered at substantial discounts in Japan, Europe and
the United States, reportedly reaching a low of about
$1.60 in the first part of the year and $1.15 to $1.18
in the second half of 1971. Japanese smeclting com-
panies were cited for making sales in the United States
at “less than fair market value” and were awaiting
hearings before the Tariff Commission at the end of
the year. Canadian producers were not included in this
investigation.
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During the yecar, Japanesc producers have con-
siderably reduced their inventories whereas the United
States producers’ inventories increased to a high of
6.09 million pounds which is 27 per cent higher than
at the cnd of 1970. The United States Government
stockpile contained 10,147,806 of which 4,147,806
pounds authorized for release since July 1970
remained unsold.

Signs of a strong upturn in demand that were
barely discernible in December 1971 were evident in
January 1972. The outlook for 1972 is good parti-
cularly for the major plating market which is strongly
tied to automobile production. Demand from the
pigment and plastic industry is also expected to
improve significantly.



Table 2. Canada, cadmium production,
exports and consumption, 1962-71

Production Exports

Con-

All Cadmium  sump-

Forms!  Refined?2 Metal tion3

(ib) (ib) (1b) (ib)

1962 2,604,973 2,435,000 2,340,289 232,000
1963 2,475,485 2,354,000 1,939,110 209,000
1964 2,772,984 2,501,921 1,623,679 178,000
1965 1,755,925 1,790,488 1,364,645 172,000
1966 3,236,862 2,217,322 2,012,323 171,000
1967 4,836,317 2,002,892 1,676,676 155,000
1968 5,014,965 2,113,949 1,802,780 125,000
1969 5,213,054 2,123,955 1,686,573 132,136
1970 4,307,953 1,844,706 1,549,035 124,959
19712 4,132,000 1,568,787 1,438,789 117,395

Source: Statistics Canada.

I'Production of refined cadmium from domestic ores,
plus cadmium content of ores and concentrates
exported. 2Refined cadmium from all sources,
including that obtained from imported lead and zinc

concentrates; includes cadmium in sponge. 3As
reported by consumers.
DPreliminary.
Table 3. World smelter production
of cadmium
1970 1971¢

(short tons)

United Statcs 4,732 3,650
Japan 2,801 2,700
U.S.S.R. 2,535 2,500
Canada 2,154 2,066
Belgium 1,205 995
IFederal Republic of Germany 1,141 770
Australia 659 645
Poland 606 615
France 582 595
Italy . 468 425
Other countries . 2,280 2,200

Total 19,163 17,161

Sources: World Bureau of Metal Statistics; for Canada,
Statistics Canada.

Note: Data are for production of cadmium as un-
wrought metal from domestic and imported materials.
Secondary metal is included where known, but the
total in aggregate is less than one per cent of the world
total. 1971 figures from United States Bureau of
Mines, Commodity Data Summaries, January 1972,
€Estimated.

Cadmium

Domestic production

Table 4 lists data on cadmium production as reported
by individual mines. Additional information is given in
the following review by provinces.

New Brunswick. Brunswick Mining and Smelting
Corporation Limited operated two mines, and its
Smelting Division operated a zinc-lead Imperial
Smelting Furnace (ISF) at Belledune near Bathurst.
The company produced 37,358 pounds of cadmium in
1971. It converted its ISF operation to a lead blast
furnace late in 1971 and from that time exported all
its zinc concentrates for treatment at foreign smelters.

Quebec. The copper-zinc mines of northwestern
Quebec have small amounts of cadmium in their ores,
but in most cases it is too little to be paid for under
the smelter contracts. Zinc concentrates contain from
0.06 to 0.16 per cent cadmium. Canadian Electrolytic
Zinc Limited (CEZ) at Valleyfield recovers refined
cadmium from zinc concentrates produced by the
Mattagami and Orchan mines. Typical concentrates
from these mines grade 0.10 per cent and 0.06 per
cent cadmium respectively. CEZ also treats concen-
trates from the Geco mine, Ontario. Production at the
CEZ plant in 1971 was 378,000 pounds, considerably
lower than the 514,000 pounds reported for 1970.

Ontario. Ecstall Mining Limited, at Timmins, the
largest producer of cadmium in Canada, had a record
year, producing 3.2 million pounds in 1971. The
company exported all of its zinc concentrates which
typically contain about 0.25 per cent cadmium. It is
completing the construction of an electrolytic zinc
plant to be opened in 1972 that will have a cadmium
refinery with a capacity of 1,000,000 pounds a year.
Other zinc-copper mines in Ontario produce concen-
trates carrying low to moderate cadmium values.
Noranda Mines Limited’s Geco mine at Manitouwadge
is the second largest producer next to Ecstall. Its
concentrates, grading approximately 0.32 per cent
cadmium, are treated by Canadian Electrolytic Zinc
Limited.

Manitoba and Saskatchewan. The zinc concentrates
produced in these two provinces are treated at the
electrolytic zinc plant of Hudson Bay Mining and
Smelting Co., Limited at Flin Flon. Production at this
plant was 145,857 pounds of cadmium in 1971.

British Columbia. Metallic cadmium, amounting to
597 tons was recovered at the metallurgical works of
Cominco Ltd. at Trail. Cominco treats ores and
concentrates from its own mines in British Columbia,
from its subsidiary Pine Point Mines Limited, NN-W.T.,
and, on a custom basis, from various mining opera-
tions in British Columbia and other provinces.

Yukon Territory. United Keno Hill Mines Limited
mines silver-lead-zinc ore high in cadmium, recovering
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Table 4. Companies reporting cadmium production, 1971 (and 1970)

Remarks

Cadmium
Grade of Zinc Concentrates Zinc Contained
Mill Concentrate in Zinc
Company and Location Capacity Cadmium Zinc Lead Copper  Silver Produced Concentrate
tons ore/
day % % % % oz/ton tons pounds
Newfoundland
American Smelting and 1,250 0.21 56.23 4.07 0.75 4.68 29,870 127,000
Refining Company, (1,250) (0.22) (57.12) (.. 0.73) (4.36) (64,325) (284,000)
Buchans Unit, Buchans
New Brunswick
Nigadoo River Mines 1,000 0.69 46.00 1.49 1.12 5.79 14,379 199,274
Limited, Robertville (1,000) (0.68) (46.39) (1.30) (0.93) .. (13,434) (178,377
Quebec
Sullivan Mining Group Ltd.,
Stratford Centre, 1,400 0.28 57.05 0.53 1.40 1.12 7,127 39911
Cupra mine (1,500) .. (.. (. ..) J .J (..
D’Estrie mine - 0.28 56.76 0.73 2.11 1.63 2,906 16,272
(-) (.J (..) (..) .. .J () (..)
Weedon mine - 0.28 53.11 - 2.56 1.36 1,636 9,162
) ) ¢J (..) (.. . ) ..
Ontario
Ecstall Mining Limited, 10,000 .. 528 .. 0.36 43 595,413 3,214,000
Timmins 9,000) .J) 52.2) . 0.32) 3.5) (582,844) (2,927,776)

Noranda Mines Limited,
Geco Division, 5,000 53.89 — 0.68 1.81

.. 146,552
Manitouwadge (5,000) (0.34) (5253) () (0.80) (2.06)

(19.479) )

Willroy Mines Limited
(incl. Willecho mine) 1,600

.. 52.77 0.07 0.54 1.20
Manitouwadge (1,700) ..

(53.23) (0.12) (045) (143)

22,522 81,001
(24,150) )

Zinc concentrates exported
to Europe; operations closed
by strike, June 21 to Nov.
1971

Operations suspended Jan 4,
1972

Cupra Division operates con-
centrator for all three mines

Concentrates exported;
beginning mid-1972, zinc
electrolytic plant will produce
about 1,000,000 pounds of
cadmium

In zinc concentrates treated
by Canadian Electrolytic Zinc
Limited, Valleyfield, Quebec
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Table 4 (cont'd)

Cadmium
Grade of Zinc Concentrates Zinc Contained
Mill Concentrate in Zinc
Company and Location Capacity Cadmium  Zinc Lead Copper  Silver Produced Concentrate Remarks
tons ore/
day % % % % oz/ton tons pounds
Manitoba and Saskatchewan
Hudson Bay Mining and 7,500 .. 479 0.3 09 09 45,900 274,042 Operation closed by strike
Smelting Co., Limited, (6,000) . 474) (0.3) 0.8) (1.1) (102,100) (338,343) from Jan. to June 1971
Flin Flon
British Columbia
Canadian Exploration, — - - — - — - -
Limited, Salmo (1,900) (.. (56.97) (1.5) 2 . (9,830) (83,400)
Cominco Ltd., Sullivan 10,000 .. 48.60 5.46 ~ . 202,320 .. Cominco’s total output of
Mine, Kimberley (10,000) .. 48.4) (5.5) (~) 2.4) (204,357) .. cadmium from all sources,
597 tons in 1971
Copperline Mines Ltd., 700 .. .. .. .. .. .. ..
Golden (600) (0.36) (52.14) (2.11) (.. (9.93) (2,546) (18,336)
Kam-Kotia-Burkam Joint 150 042 542 .. — 79.0 3,998 33,721
Venture, Silmonac (133) (0.43) (55.1) (7.0) (<) (72.2) (1,343) (11,640)
mine, Sandon
Reeves MacDonald Mines
Limited, Remac
Reeves mine 1.000 0.33 50.77 1.99 — 1.25 1,996 13,291 Reeves mine closed in
’ (0.32) (51.5) (1.9) (=) 0.91) (8,707 (55,650) July 1971
(1,200)
Annex mine ’ 0.62 50.87 0.79 — 4.96 25,962 323,740
(0.65) (50.2) (1.0) (- (8.1) (11,821) (150,207)
Teck Corporation Limited, 110 0.42 45.17 1.99 — 54.50 306 2,592  Zinc concentrates treated at
Beaverdell (110) (0.33) (3029 (2.9 (-) (44 .35) (444) (2,938) Trail, B.C.
Western Mines Limited, 1,000 0.25 53.20 1.38 1.09 3.70 38,003 193,550
Buttle Lake, V.I. (1,000) (0.26) (53.65) (2.36) 095 (3.36) (35,580) (189,061)
Yukon Territory
United Keno Hill Mines 550 0.70 543 09 - 124 6,388 89,024
Limited, Elsa (500) (0.64) (51.05) 0.54 (=) (7.88) (7,505) (104,876)
Venus Mines Ltd. 300 .. .. .. .. .. .. .. Operations suspended in
Carcross (300) (2.2) 49.7) 4.5) (-) (38) (229) (10,071) June 1971

wniwpe)



89,029 pounds in 1971. Another small cadmium
producer, Venus Mines Ltd., which was brought into
production in 1970, ceased operations in June 1971.
Anvil Mining Corporation Limited is believed to be
exporting zinc concentrates low in cadmium, which is
not paid for.

Northwest Territories. Pine Pgint Mines Limited
continued to be the only supplier of cadmium in the
Northwest Territories shipping zinc concentrates
which are mainly smelted at Trail. The Pine Point ores
have a low cadmium content.

Uses

Cadmium is used mainly for electroplating other
metals or alloys, principally iron and, to a lesser
extent, copper, to protect them against oxidation. A
cadmium coating, like a zinc coating, protects those
metals lower in the electromotive series both by
physical enclosure and by sacrificial corrosion.
Cadmium is usually preferred to zinc as a coating
because it is more ductile, is slightly more resistant to
common atmospheric corrosion, can be applied more
uniformly in recesses of intricately shaped parts, and
can be electrodeposited with less electric current per
unit of area covered. It is also preferred for its more
pleasing esthetic appearance. Because it is more costly
and much less plentiful than zinc, it is not as widely
used. Improvement in zinc electroplating techniques in
recent years have tended to reduce the consumption
of cadmium in plating.

Cadmium-plated articles are used in the manu-
facture of automobiles, houschold appliances, aircraft,
radios, television sets and electrical equipment. Plating
accounts for about half the total consumption of
cadmium.

The second largest usc is in the manufacturc of
pigments. Cadmium sulphides give yellow to orange
colours and cadmium sulphosclenides give pink to red
and maroon. Cadmium stearates act as stabilizers in
the production of polyvinyl chloride plastics, and
cadmium phosphors are uscd in both black-and- white
and colour tclevision tubes. The use of cadmium
compounds in recent ycars has cxpanded at a rate of 5
to 10 per cent annually and is now the largest
potential growth arca. Expansion in this usc has more
than made up for reduccd consumption in plating.

Cadmium is a valuable alloying metal and has
applications in cadmium-silver solders and in
cadmium-tin-lead-bismuth fusible or low-melting-point
alloys for automatic sprinkler systems, fire-detection
apparatus, and valve secats for high-pressure gas
containers. Low-cadmium copper (about 1 per cent
cadmium) is used in the manufacture of trolley and
telephone wires becausc of the improved tensile
strength imparted by cadmium. Low-cadmium copper
is also now employed in automobilc radiator finstock,
replacing the low-silver copper formerly used exclu-
sively.
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Another growing application is in the production
of nickel-cadmium storage batteries. These batteries
are considerably more expensive than the standard
lead-acid battery, but have a longer life and higher
peak power output, are smaller, and are superior in
low-temperature operation. They are especially
suitable for use in airplanes, satellites, missiles and
ground equipment for polar regions, as well as in
portable items such as battery-operated shavers, tooth-
brushes, drills and hand saws.

Outlook )
A key to a resumption of growth in cadmium
consumption is a continuing recovery in general
economic activity matched with consumer confidence
in stability of the price. Consumer inventories are
reportedly at rock bottom levels and since cadmium is
consumed in small quantities by very many end-users a
rather small inventory buildup by individual users, as
prices turn about, will rapidly shift stocks from
producers to consumers. As in the past such shifts in
“apparent” demand may involve the transfer of
millions of pounds of metal. At the end of 1971 the
United States producer stocks were at a very high
level, reported at just over 6 million pounds. Else-
where in the world, however, particularly in Japan,
producer stocks were apparently almost depleted.

The outlook therefore is for a sharp turnabout in
‘“apparent” consumption in 1972 and prices strength-
ening and maintaining a level of $2 to $3 per pound
for most of 1972. Consumers may absorb part of the
United States stockpiled surplus which would have a
stabilizing effect on price fluctuations. Balanced
supply and demand factors and stable prices should
persist into 1973. Pollution problems that plagucd the
industry, particularly in Japan, for the last two years
appear to be under control.

Prices

Canadian producers’ cadmium prices throughout
1971, as quoted in The Northern Miner

sticks, bars, balls, 99.98%

Lots of
5,000 Ib Lots Under
Effective Date and Qver 5,000 1b
(8 per 1b) ($ perlb)
January 7 2.35 2.55
June 3 2.25 2.45
August 5 1.50 1.70

United States producers’ prices throughout 1971, as
quoted by Metals Week

Lots of Less

Effective Date One-Ton Lots  than One Ton

(8 per Ib) ($ per 1b)
January 11 2.25 2.30
August 26 1.50 1.55




Tariffs
Canada

Item No.

32900-1
35102-1

United States

Item No.

601.66

632.14

633.00
632.84

Cadmium in ores and concentrates
Cadmium metal, not including alloys in lumps,
powders, ingots or blocks

Cadmium in ores and concentrates

Cadmium metal, unwrought, wastc and scrap
(duty on waste and scrap suspended on or
before June 30, 1973)

Cadmium metal, wrought }

Cadmium alloys, unwrought

Cadmium

British Most

Prefer- Favoured

ential Nation General
free free free
free free 25%
free

On and On and On and
After After After

Jan. 1, 1970 Jan. 1, 1971 Jan. 1, 1972

1¢ per Ib

12.5%

free free
10.5% 9%

Sources: The Custom Tariff and Amendments, Department of National Revenue, Customs and Excise Division,

Ottawa. Tariff Schedules of the United States, Annotated (1971), TC Publication 344,
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Calcium

C.J. CAJKA

Calcium, a member of the alkaline carth family, is
silvery whitc in colour, is extremely soft and ductile,
has a low tensile strength, tarnishes rapidly under
atmosphcric conditions, and is a powerful reducing
agent. The fifth most abundant clement in the carth’s
crust, calcium occurs chicfly in limestonc and
dolomite. High-grade calcium limestone deposits arc
the principal sources of calcium metal.

Metallic calcium can be obtained by thermal and
clectrolytic methods. There arc only three producers
of metallic calcium in the noncommunist world:
Chromasco Corporation Limited in Canada, formerly
Dominion Magnesium Limited: Charles Pfizer and Co.
Inc. in the United States; and Planct-Wattohm S.A., a
subsidiary of Compagnie de Mokta, in France. All
three use the Pidgeon process which is a thermal
reduction method.

Canada continued to be a leading international
supplicr of calcium metal although, for the sccond

consecutive year, production declined. Producers’
shipments of calcium metal and calcium metal used in
production of calcium alloys totaled 304,000 pounds
in 1971, a decrcasc of 139,557 pounds from the
previous ycar. Statistics Canada reports 1971 exports
at 152,900 pounds, which compares with 174,100
pounds cxported in 1970. World production and
consumption statistics are not available.

Domestic industry

Chromasco Corporation Limited produces high-purity
calcium and other alkaline earth metals at its Haley,
Ontario smclter. Commercial grades are obtained by
heating, under vacuum, charges of briquettes made
from powdcred lime and commercially pure aluminum
in chrome-nickel stcel retorts. The company purchases
its supply of high-purity powdered lime. At a temper-
ature of about 1170°C, calcium vaporizes and the
calcium product is collccted on a water-cooled con-

Teble 1. Canadian calcium production and exports, 1970-71

Production (metal)!
LExports (metal)
Isracl
Britain
The People’s Republic of China
Belgium & Luxembourg
West Germany
Japan
United States
Other countrics

Total

1970 1971p
(pounds) %) (pounds) (&3]
443,557 374,476 304,000 282,000

- - 55,100 77,000
11,500 21,000 9,400 17,000
- - 22,000 16,000
22,000 13,000 22,000 9,000
5,000 6,000 6,600 9,000
4,400 4,000 6,600 6,000
129,900 120,000 31,200 3,000
1,300 1,000 - -
174,100 165,000 152,900 137,000

Source: Statistics Canada.

1Shipments of calcium metal, and calcium metal used in production of calcium alloys.

PPreliminary. — Nil
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Table 2. Canadian calcium production
and exports, 1962-71

Production! Exports
(Ib) (b)

1962 123,511 124,100
1963 98,673 92,100
1964 138,357 130,800
1965 159,434 148,300
1966 249,179 242,800
1967 543,692 513,000
1968 468,511 353,700
1969 942,682 724,600
1970 443,557 174,100
1971pP 304,000 152,900

Source: Statistics Canada.

Iproducers’ shipments of calcium metal and calcium
metal used in production of calcium alloys.
PPreliminary.

denser at the cnd of the retort. The initial product,
referred to as “crown”, assays about 98 per cent
calcium with small amounts of magnesium and
nitrogen. A subsequent refining operation yields
grades of higher purity. Chromasco makes four main
grades of calcium: Grade ! — chemical standard, 99.9
per cent calcium and minor amounts of other
clements; Grade 2 - nuclear quality, 99.5 per cent
calcium or 99.9 per cent calcium plus magnesium;
Grade 3 — commercial grade (crown), 98 to 99 per
cent calcium, 0.5 to 1.5 per cent magnesium, 1 per
cent nitrogen maximum, 0.35 per cent aluminum
maximum; Grade 4 — nominally 95 per cent calcium.
Grades 1 and 2 contain low values in impurities, the
maximum being 0.004 per cent manganese, 0.005 per
cent iron, 0.025 per cent nitrogen and 0.010 per cent
aluminum. Elements such as nickel, lithium, boron,
sodium and cadmium are e¢xtremely minor impuritics.

Magnesium mectal is the principal product at the
Haley reduction plant. Other products from the Haley
operation, in addition to magnesium and calcium
metals, include calcium and magnesium alloys and
barium and strontium metals.

Uses

The major applications of calcium are: as a powerful
reducing agent for separating scveral of the less
common metals, such as titanium, zirconium,
vanadium, thorium, niobium and uranium, from their
oxides; as an additive to form alloys with aluminum,
silicon, magnesium, lead and lithium; as an agent to

remove sulphur, phosphorous and oxygen in the stecl
and ferrous alloys industry; as a debismuthizer for
lead; as a reducing and dchydrating agent in the
chemical industry. Calcium hydride, prepared from
high-purity calcium metal, is a source of portable
hydrogen for mectcorological balloons, as well as being
an cffective reducing compound for scveral metal
oxides. Alloys of calcium and silicon, and calcium,
siicon and magnesium arc widely used in the stecl
industry to control grain size, inhibit carbide for-
mation, improve ductility and reduce internal flaws.
Calcium is also used in orthocalcium compounds for
special lubricants, corrosion inhibitors and detcrgents.

Prices
United States calcium prices according to Metals
Week, December 20, 1971

(¢ per Ib)
Calcium mctal, ton lots, full crowns 95
Calcium alloys, fob shipping point,
freight equalized to nearest main producer,
carload lots
Calsibar, 15% Ca, 15% Ba,

60% Si 24.75
Calcjum silicon, 32% Ca 24.75
Calcium-manganese silicon 385
Tariffs
Canada Most
Favoured
Item No. Nation
(% ad val.)
92805-1 Calcium metal 15
United States
Item No.
632.16  Calcium metal, unwrought
On and after Jan. 1, 1970 10
On and after Jan. 1, 1971 9
On and after Jan. 1, 1972 7.5
633.00 Calcium metal, wrought
On and after Jan 1, 1970 12.5
On and after Jan 1, 1971 10.5
On and after Jan 1, 1972 9

Sources: The Custom Tariff and Amendments, Depart-
ment of National Revenue, Customs and Excise
Division, Ottawa. Tariff Schedules of the United
States (Annotated, 1971) T.C. Publication 344
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Cement

D. H. STONEHOUSE

Portland cement is produced by burning, usually in a
rotary kiln, an accurately proportioned, finely ground
mixture of limestone, silica, alumina and iron oxide.
Kiln discharge, in the shape of rough spheres, is a
fused, chemically complex mixture of calcium silicates
and aluminates termed clinker, which is mixed with
gypsum, 4 to S per cent by weight, and ground to a
fine powder to form portland cement. By close
control of the raw mix, of the burning conditions and
of the use of additives in the clinker grinding
procedure, finished cements displaying various desir-
able properties can be produced.

There are three basic types of portland cement
used in Canada—Normal Portland, High Early Strength
Portland and Sulphate-Resisting Portland—all of which
are covered in specifications under CSA Standard A5
— 1971 (Canadian Standards Association). Modified
and low-heat cements, designed for mass concrete use
such as in dam construction, are manufactured by
several cement-producing companies in Canada.
Masonry cement is a mixture of portland cement,
finely ground, high-calcium limestone (35 to 65 per
cent by weight) and a plasticizer. It is recommended
that masonry cement produced in Canada conform to
the CSA Standard A8 — 1970. This type of cement is
sold as well under the following names—Mortar
Cement, Mason’s Cement, Brick Cement and Mortar
Mix.

The types of cement manufactured in Canada and
not covered by the CSA standards generally meet the
appropriate specifications of the American Society for
Testing and Materials (ASTM).

Cement has little use alone but when combined
with water, sand, gravel, crushed stone or other
aggregates in proper proportions, it acts as a binder
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cementing the materials together as concrete. Concrete
has become a widely used and readily adaptable
building material which can be poured on site in large
engineering construction projects such as dams or can
be used in the form of delicate precast panels or heavy
prestressed columns and beams in building construc-
tion.

Summary, 1971
Cement is one of a number of industrial mineral
commodities produced in Canada in direct support of
the construction industry. The value of construction
in Canada in 1971 was $15.6 billion, an increase of
$0.4 billion from estimates made at the beginning of
the year. Work stoppages again had a severe effect on
construction spending but, as mortgage money was
made more available during the latter part of the year,
much needed residential construction prospered after
experiencing some early hesitancy. The price index for
concrete products rose about 7.7 per cent during the
year, while the average weekly wage in the construc-
tion industry rose about 12 per cent over the same
period. As the volume of construction tends to lessen
per unit of expenditure, advances in construction
techniques and equipment tend to improve the
efficiency of an industry that is subject to many
outside influences over which it has little or no
control. It is estimated that the physical volume
increase in construction was in the order of 7 per cent.
A typical feature of cement manufacturers is their
diversification and vertical integration into related
construction materials industries. Many cement
companies also supply ready-mix concrete and stone
aggregates as well as preformed concrete products such
as slabs, bricks and prestressed concrete units.



Table 1. Canada, cement production and trade, 1970-71

Cement

1970 1971P
(short tons) (%) (short tons) (%)
Production!?
By province
Ontario 3,142,511 58,481,550 3,683,000 72,187,000
Quebec 2,237,198 39,536,174 2,671,000 47,277,000
British Columbia 601,803 13,210,848 957,000 22,968,000
Alberta 878,307 19,735,320 1,004,000 22,088,000
Manitoba 407,396 9,778,540 516,000 12,384,000
Saskatchewan 151,997 4,578,829 191,000 6,207,000
Nova Scotia .. 4,699,928 .. 4,818,000
New Brunswick 3,296,573 3,811,000
Newfoundiand .. 2,875,978 .. 2,478,000
Total 7,945,915 156,193,740 9,534,000 194,218,000
By type
Portland 7,685,837 150,559,909  9,210,000¢
Masonry? 260,078 5,633,831 324,000¢
Total 7,945,915 156,193,740 9,534,000 194,218,000
Exports
Portland cement
United States 566,499 11,250,000 885,631 15,672,000
Other countries 22 1,000 2,214 59,000
Total 566,521 11,251,000 887,845 15,731,000
Cement and concrete basic products
United States 7,217,000 9,688,000
Other countries 251,000 91,000
Total 7,468,000 9,779,000
Imports
Portland cement, white
United States 12,856 586,000 14,608 680,000
Belgium and Luxembourg 4,029 114,000 4,548 130,000
Japan 5,635 149,000 2,822 68,000
Britain 171 5,000 100 4,000
Total 22,691 854,000 22,078 882,000
Cement, n.e.s.3
United States 64,753 2,155,000 21,514 778,000
Britain 7,406 327,000 10,215 426,000
West Germany 1,818 131,000 1,179 115,000
France 519 17,000 887 28,000
Other countries 4 1,000 — -
Total 74,500 2,631,000 33,795 1,347,000
Total cement imports 97,191 3,485,000 55,873 2,229,000
Refractory cement and mortars
United States 1,654,000 1,840,000
Ireland 409,000 713,000
Britain 46,000 19,000
West Germany 31,000 11,000
Other countries 29,000 29,000
Total 2,169,000 2,612,000
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Table 1 (Cont'd)

1970 1971P
(short tons) %) (short tons) ®)

Cement and concrete basic products n.e.s.

Uriited States 231,000 254,000

Britain 2,000 78,000

West Germany 6,000 12,000

Belgium and Luxembourg - 1,000

Other countries 2,000 —

Total 241,000 345,000

Cement clinker

United States 13,831 353,000 11,937 290,000

Source: Statistics Canada.

IProducers’ shipments, plus quantities used by producers. 2Includes small amounts of other cements. 3Includes
grey portland, masonry, acid proof, aluminous and other specialty types of cement,
PPreliminary; n.e.s. Not elsewhere specified; . . Not available; — Nil; € Estimated.

Markets for cement tend to be regional because
transportation costs represent a large part of the
laid-down price to the consumer and only rarely, in
the case of special cements, are shipments made
beyond normal distribution boundaries. Production,
therefore, is determined by the regional construction
activity and forecast and in 1971 presented a reversal
of that indicated during 1970 in that seven of the nine
provinces in which cement is produced showed
increased output while only two showed a decrease.
After some adjustment of available data, current
production capacity appears to be 14.7 million tons a
year (see Table 3) exclusive of three plants which
only grind clinker and still including some capacity
which could be reactivated only at considerable
expense. With production at 9,534,000 tons, the
industry’s capacity utilization was 65 per cent for the
year.

There was no major increase in production capa-
city in 1971; 10 companies continued to operate 24
plants with a total of 56 Kilns available for production.
However, a number of plant expansions will be made
during the period 1972 to 1975. Independent Cement
Inc. will put a fourth kiln on stream during 1972
which will increase its plant capacity at Joliette,
Quebec by approximately 220,000 tpy. Canada
Cement Lafarge Ltd. is constructing a new plant at
Bath, Ontario which will have a capacity of 1.1 million
tpy and will cost about $50 million by the time it is
operative in 1973. Canada Cement Lafarge’s Exshaw
plant will undergo extensive change by 1975 with the
removal of two older kilns and the addition of one
new kiln which will result in a net increase in capacity
to approximately 700,000 tpy. Both Lake Ontario
Cement Limited and St. Marys Cement Limited have
indicated they intend to increase the capacities of
their plants at Picton and Bowmanville respectively
but neither company has announced the date, amount,
or cost of the proposed expansions.
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Table 2. Canada, cement production,
trade and consumption, 1962-71p
(short tons)

Apparent
Produc- Consump-

tionl  Exports? Imports?  tion3
1962 6,878,729 219,164 26,525 6,686,090
1963 7,013,662 272,803 31,579 6,772,438
1964 7,847,384 297,669 32,680 7,582,395
1965 8,427,702 334,887 37,619 8,130,434
1966 8,930,552 407,395 50,615 8,573,772
1967 7,994,954 328,018 44,118 7,711,054
1968 8,165,805 366,506 51,500 = 7,850,799
1969 8,250,032 634,208 53,396 7,669,220
1970 7,945,915 566,521 97,191 17,476,585
19712 9,534,000 887,845 55,873 8,702,028

Source: Statistics Canada.

Iproducers’ shipments plus quantities, used by pro-
ducers, 2Does not include cement clinker. 3Produc-
tion plus imports less exports,

DPreliminary.

Canadian industry and developments

Atlantic region. There are three cement manufacturing
plants in the Atlantic provinces serving the markets in
the immediate area by road, rail and water transpor-
tation routes. The plants represent 5.3 per cent of
Canadian cement production capacity in a region
having about 9 per cent of total population.

A plant located at Corner Brook, Newfoundland,
established in 1951, is operated by North Star Cement
Limited. Limestone and shale, raw materials for the
dry process being used, are quarried in the immediate
area and gypsum is purchased from The Flintkote
Company of Canada Limited, which quarries gypsum




at Flat Bay, about 63 miles south of Corner Brook.
Shipments of grey, portland cement are made by rail
and by sea mostly to provincial markets. Production is
directly dependent upon construction activity. The
values of building permits issued and of heavy con-
struction awards were reduced in Newfoundland during
1971. It is unlikely that production of cement will
increase greatly in the near future.

Nova Scotia’s only cement manufacturing facility,
a single-kiln, dry process plant incorporating the most
modern analytical and control devices, was established
in 1965 by Canada Cement Company, Limited (now
Canada Cement Lafarge Ltd.) at Brookfield. Lime-
stone at the plant site is chemically very close to a
natural cement rock but variations in lime, alumina
and iron content necessitate the addition of iron
oxide, coal ash and high calcium limestone all of
which are available nearby. Gypsum is purchased from
the Milford quarry of National Gypsum (Canada) Ltd.
about 25 miles south of Brookfield. Portland cement
is marketed in bulk or package under the brand name
“Maritime” Cement. During 1970 the value of Nova
Scotia cement production decreased slightly as the
number of housing starts and the value of building
permits issued were lower than in the previous year.
Heavy construction awards were increased in value
over the same period.

Canada Cement Lafarge Ltd. also operates a
cement manufacturing plant at Havelock, New
Brunswick. This plant, built in 1951 and expanded in
1966 by the addition of a second kiln, has a capacity
of 350,000 tons a year and ships portland cement in
bulk or in bags. Shipments in 1971 were slightly
greater than in 1970. As in Nova Scotia, both the
number of housing starts and the value of building
permits issued were lower than in 1970, while heavy
construction awards were greater in value.

Quebec. In the Province of Quebec, five companies
operate a total of seven cement manufacturing plants.
Regionally, the companies producing cement in
Quebec province compete for the construction
markets in the Quebec and Montreal areas. These
markets have been recovering from the post Expo 67
slump and have increased substantially over last year’s
level. Total cement production in Quebec was nearly
half a million tons greater than in 1970 while the
industry operated at an average of 54 per cent of
recognized rated capacity.

The Montreal East plant of Canada Cement
Lafarge Ltd. at Pointe-aux-Trembles has been operated
as part of the Canada Cement complex since it was
acquired in 1909. Material from the adjacent quarry
approximates a natural raw mix which requires only
minor amounts of sand, iron oxide and high-calcium
limestone for corrective purposes. Situated a mile
from docking facilities on the St. Lawrence River, the
plant has access to water transportation and ships
to distribution warehouses in the Atlantic provinces

Cement

and in areas bordering the Great Lakes as well as to
focal consumers. The plant capacity, at 1.4 million
tons a year, is second only to that of St. Lawrence
Cement Company’s Clarkson, Ontario plant that hasa
capacity of 1.75 million tons. Canada Cement
Lafarge’s Hull operation is on the site where cement
was first produced in Canada. From this location,
areas of the Ottawa Valley are served.

Miron Company Ltd., with the second largest
cement-producing capacity in the Montreal area,
operates a dry process plant at St. Michael. The
company also supplies concrete and other building
materials to the construction industry and maintains a
contracting division.

St. Lawrence Cement Company has a plant at
Villeneuve near Quebec City capable of manufacturing
about 790,000 tons of cement a year. Limestone and
shale are available at the site, iron oxide and gypsum
are brought in by truck and rail. Finished products
include normal portland cement, medium heat of
hydration cement, high early strength cement, low
heat of hydration cement and masonry cement.
Shipments are made in bulk or in bags by truck and by
rail.

During 1969 Lafarge Canada Ltd. (formerly
Lafarge Cement of North America Ltd.) of Vancouver,
British Columbia, acquired the cement manufacturing
plant of Lafarge Cement Quebec Ltd., at St. Constant,
18 miles south of Montreal. The plant, now part of the
Canada Cement Lafarge group, has a capacity of
525,000 tpy with current plans to add a new kiln of
500,000 tpy capacity by 1974. The plant is modern,
technically efficient and could conceivably replace
some of the capacity of Canada Cement’s older
Montreal East plant.

Independent Cement Inc. began construction of its
cement manufacturing plant at Joliette, Quebec, in
1965 and it went on stream in the fall of 1966 with a
twokiln operation capable of producing about
435,000 tons a year. A third kiln, adding about
220,000 tons a year to plant capacity, was scheduled
to start up in 1970 and in 1972 a fourth kiln of
similar design will be operative. This company has
pursued an aggressive sales campaign and has captured
a major share of the Montreal area markets.

Ciment Quebec Inc. was established in 1952 at St.
Basile, 40 miles west of Quebec City, as a single-kiln
operation. Two additional kilns were installed to boost
production capacity to about 380,000 tons a year.

The value of building permits issued during 1971
in Quebec was much higher than in 1970 and the
number of dwelling starts also showed an increase.

Quebec, with nearly 30 per cent of the nation’s
population has 34 per cent of Canadian cement
producing capacity.

Ontario. Four companies operate a total of six cement

manufacturing plants and one clinker grinding plant in
the Ontario region, serving industrial and urban
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Table 3. Cement plants—approximate annual capacities, 1971

Company Plant Location Process
(short tons)
Atlantic region
1. North Star Cement Limited Corner Brook, dry 175,000
Newfoundland
2. Canada Cement Lafarge Ltd. Brookfield, N.S. dry 262,000
3. Canada Cement Lafarge Ltd. Havelock, N.B. dry 350,000
Total Atlantic region 787,000
Quebec
4. Canada Cement Lafarge Ltd. Montreal wet 1,400,000
5. Canada Cement Lafarge Ltd. Hull wet 210,000
6. Canada Cement Lafarge Ltd, St. Constant dry 525,000
7. Ciment Quebec Inc. St. Basile wet 380,000
8. Independent Cement Inc. Joliette dry 656,0003
9. Miron Company Ltd. St. Michel dry 1,050,000
10. St. Lawrence Cement Company Villeneuve wet 787,500
Total Quebec region 5,008,500
Ontario
11. Canada Cement Lafarge Ltd. Woodstock wet 595,000
12. Canada Cement Lafarge Ltd. Belleville wet 770,000
13. Canada Cement Lafarge Ltd. Bath dry 1,100,0004
14. Lake Ontario Cement Limited Picton dry 875,0005
15. Medusa Products Company of Canada, Limited Paris grinding
only
16. St. Lawrence Cement Company Clarkson wet/dry 1,750,0005
17. St. Marys Cement Limited St. Mary’s wet 743,000
18, St. Marys Cement Limited Bowmanville wet 350,0005
Total Ontario region 5,083,000
Manitoba
19. Canada Cement Lafarge Ltd. Fort Whyte wet 630,000
20. Inland Cement Industries Limited Winnipeg wet 350,000
Saskatchewan
21. Canada Cement Lafarge Ltd. Floral grinding
only
22. Inland Cement Industries Limited Regina dry 227,500
Alberta
23. Canada Cement Lafarge Ltd. Exshaw wet 543,0006
24. Canada Cement Lafarge Ltd. Edmonton grinding
only
25. Inland Cement Industries Limited Edmonton wet _ 577,500
Total Prairie region 2,328,000
British Columbia
26. Canada Cement Lafarge Ltd. Lulu Island wet 612,500
27. Canada Cement Lafarge Ltd. Kamloops dry 210,000
28. Ocean Cement Limited Bamberton wet 700,000
Total British Columbia region 1,522,500
Total capacity (56 kilns) 14,729,000

Source: Published data and company communication. 1To be phased out. 2Capacity to be doubled by 1974,
3Capacity to be increased by approximately 220,000 tpy during 1972, 4Not included in total. Under construction.
Scheduled for 1973. SCapacities to be increased by as yet unrevealed amounts by 1973. 6Capacity to be increased
to 700,000 tpy by 1975,
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Cement

MINERAL RESOURCES BRANCH
DEPARTMENT OF ENERGY, MINES AND RESOURCES

LEGEND

® OPERATING
A UNDER CONSTRUCTION
B CLINKER GRINDING PLANTS ONLY

Numbers refer to Table 3

growth areas in southern Ontario and shipping to The industrialized and population-intense region
points in Quebec and northern Ontario as well as surrounding Lake Ontario and Lake Erie continues to
exporting to the United States. grow and in so doing provides markets for cement in

Table 4. Canada, cement plants, kilns, production and capacity, 1965-1971

Number Number Approximate
of of Annual Capacity
Plants Kilns Capacity Production Utilization
(tons) (tons) (%)
1971 24 56 14,729,0001 9,534,000 65
1970 24 56 14,729,0001 7,945,915 54
1969 23 54 14,500,0001 8,250,032 57
1968 23 54 14,500,000! 8,165,805 55
1967 22 53 12,655,000 7,994,954 62
1966 23 54 12,850,000 8,930,552 70
1965 21 52 11,770,000 8,427,702 72
Source: Data supplied by companies to Mineral Resources Branch.

1 Adjusted.
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Table 5. Canada, destination of domestic
cement shipments', 1971

(short tons)

Ontario 3,489,619
Quebec 1,899,914

Manitoba, Saskatchewan, Alberta and
British Columbia 2,291,964

Newfoundland, Prince Edward Island,
Nova Scotia and New Brunswick 495,162
Yukon and Northwest Territories 12,292
Canada, total 8,188,951
Exports 900,719
Total shipments 9,089,670

Source: Statistics Canada.
1gpecial compilation, Direct sales from producing
plants.

many engineering, commercial, industrial and resi-
dential building projects, all of which were greater in
1971 than in the previous year. The Ontario cement
producers represent about 34 per cent of total
production capacity in a region occupied by about 36
per cent of the total Canadian population. The
industry operated at just over 70 per cent of capacity
in 1971 and steady growth is indicated by the
announced intentions to bring on stream an estimated
additional 1.7 million tons a year of capacity in the
next few years.

Lake Ontario Cement Limited is Canada’s largest
cement exporter. The plant is located at Picton where
favourable raw materials are situated adjacent to deep
water, permitting comparatively inexpensive bulk
shipments to be made to Great Lakes and St.
Lawrence Seaway ports. Shipments, also made by
truck and by rail to domestic markets, were at an
all-time high in 1971 and prompted the company to
investigate the feasibility of plant expansion to meet
the expected growth in demand for cement and
concrete products.

The Belleville plant of Canada Cement Lafarge
Ltd. is one of the original operations grouped to form
the Canada Cement Company in 1909. Many equip-
ment changes have been made over the years and the
present three-kiln, wet process is capable of producing
about 770,000 tons of cement a year. Subsequent to
the company’s announcement that a new 1.1 million
tons a year plant will be constructed at Bath, Ontario
by 1973, the company declared its intention to phase
out the Belleville plant by the end of September,
1973. Located on deep water, the plant is served by
ship as well as by rail and truck haulage.

Canada Cement Lafarge operates a plant at
Woodstock, Ontario, capable of producing about
600,000 tons a year from a two-kiln, wet process. The
plant was constructed in 1956 to serve the developing
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area of southwestern Ontario. Clay overburden from
the limestone quarry is of a quality that can be
utilized in manufacturing masonry cement, high early
strength cement and portland cement.

St. Lawrence Cement Company constructed its
Clarkson, Ontario, plant in 1957 and with the
expansion to 1.75 million tons a year in 1968, it
became Canada’s largest producing plant. The plant
now combines a wet and dry process and it features
the largest suspension preheater kiln in North America
and an Aerofall mill 27 feet in diameter by 8 feet in
length, rated at 400 tons an hour of 8-inch stone. The
company is to install what will be the largest mill in
the world, 18 feet in diameter by 72 feet in length. A
gearless drive system will be used in which the mill
itself will be the rotor in a 32 foot diameter stator as
part of an 8,700 hp synchronous motor, all designed
by Aerofall Mills and Canadian General FElectric
Company Limited. Limestone for the plant is brought
in by boat from Ogden Point, 100 miles east of
Toronto on the north shore of Lake Ontario. Gypsum
is trucked from producers in southwestern Ontario.
The market area for finished cement product is mainly
the Toronto-Hamilton strip and southern Ontario
served by rail and truck deliveries.

St. Marys Cement Limited operates two plants in
Ontario. The original plant at St. Mary’s was cons-
tructed in 1912 to serve the Toronto area. It has been
expanded and modernized over the years and remains
a major producer capable of turning out about
750,000 tons a year. A new and highly automated
plant was built at Bowmanville during 1967 and 1968.
First shipments were made in January 1969. The plant
is favourably located with respect to the major
marketing area of metropolitan Toronto and is capable
of producing 350,000 tons a year from raw material at
the site. Plant expansion is anticipated. Shipments are
made by truck and by rail. ‘

Medusa Products Company of Canada, Limited, of
Paris, Ontario, grinds a white clinker imported from
the Medusa plant at York, Pennylvania. The white
cement is sold mainly in Ontario.

Prairie region. Two companies, Canada Cement
Lafarge Ltd. and Inland Cement Industries Limited,
operate a total of five clinker producing plants in the
Prairie region along with two clinker grinding plants.
The region accounts for 16 per cent of Canadian
cement-producing capacity exclusive of the grinding
plants and during 1971 produced at approximately 70
per cent of that capacity. In general the construction
industry improved during the year from what had
been a relatively poor 1970.

Canada Cement Lafarge Ltd. operates a plant at
Fort Whyte, near Winnipeg, Manitoba. The original
facility has been enlarged and rebuilt several times and
is today a highly efficient plant capable of producing
630,000 tons of cement a year. High calcium lime-
stone is obtained from the company’s quarry at Steep




Rock on the shore of Lake Manitoba, gypsum is
purchased from Gypsumville, silica from Beausejour
and clay from Fort Whyte. Products include portland
cement, sulphate resisting cement, oil well cement and
masonry cement for a market area extending from the
United States border to the most northerly populated
areas and eastward halfway across northern Ontario.

At Exshaw, Alberta, a cement plant has been
operated by the Canada Cement group since 1910.
The present facilities are capable of producing up to
543,000 tons of cement a year from raw materials
obtained locally. Finished cement is shipped by rail
and truck to consumers in eastern British Columbia,
Alberta and western Saskatchewan. Large quantities of
clinker are shipped to the company’s grinding, storage
and distributing plant at Edmonton, Alberta. A
facility at Floral, near Saskatoon, Saskatchewan, was
built in 1964 as a distribution terminal and in 1966
was expanded to include clinker grinding equipment.
When the demand for cement warrants, the Floral
establishment can be expanded further to become a
fully integrated cement manufacturing and distri-
buting plant. Clinker for the Floral plant currently is
obtained from Fort Whyte.

Inland Cement Industries Limited, a Genstar
Limited subsidiary, operates three cement manufac-
turing plants — one in Winnipeg, Manitoba, one in
Regina, Saskatchewan, and one in Edmonton, Alberta.
The Winnipeg plant is the most recent addition to the
company’s facilities, having gone on stream in 1965 to
increase the company’s total production capacity to
over 1 million tons a year. A limestone quarry at
Mafeking, Manitoba, near the Manitoba-Saskatchewan
border supplies limestone to the Regina plant while
the Winnipeg plant is supplied from Steep Rock. The
Edmonton plant is supplied from Cadomin, Alberta,
by a 5,000-ton unit train which is part of a total,
automated, materials-handling system. Other raw
materials are obtained close to the plant sites. A
market area stretching east to the Lakehead and west
to central British Columbia is served by Inland’s
facilities.

Pacific region. Construction in the British Columbia
area flourished during 1971 with prospects of greater
developments during the next few years. This upward
swing was reflected in cement production from each
of the three plants which represent in total 10 per cent
of the nation’s productive capacity. The industry
operated at 60 per cent efficiency.

Canada Cement Lafarge Ltd. produces cement at
Richmond on Lulu Island near Vancouver, British
Columbia, using limestone barged down the Strait of
Georgia from a quarry at Vananda on Texada Island.
The plant was built in 1958 and later the capacity was
doubled to the present 612,000 tons a year. A new
plant with a capacity of over 210,000 tons a year
began production in 1970 at Kamloops, British
Columbia.

Cement

Ocean Cement & Supplies Ltd. quarries limestone
at Bamberton on Vancouver Island for cement
manufacture and for use as an aggregate. The cement
plant has a capacity of about 700,000 tons a year.

In December, 1971, Genstar Limited announced
that agreement had been reached with Associated
International Cement Ltd. (A.L.C.), a wholly-owned
subsidiary of Associated Portland Cement Manufac-
turers Ltd. of London, England, for the purchase of
A.IC.’s shares of Ocean Cement & Supplies Ltd. The
block represents 51.5% of Ocean Cement’s out-
standing shares. Inland Cement Industries Limited,
with plants in Winnipeg, Regina and Edmonton, is
operated as a division of Genstar and such a take-over
will leave the cement industry west of Manitoba (eight
plants) the responsibility of two companies.

Markets and trade

Cement markets are regional in scope and are centred
in developing or growing urban areas where con-
struction activity is concentrated, or in areas where
mining or heavy engineering construction projects
are being performed. The market area influenced
by a given cement producing plant is dependent
on the amount of transportation cost that the
selling price can absorb. A potential large volume
of sales could warrant a secondary distribution
terminal; water transportation to a distribution system
could extend a plant’s market area even farther.
Because raw materials for cement manufacture are
available in nearly all areas, most countries can supply
their own cement requirements if the market volume
warrants a plant., Few countries rely entirely on
imports for their cement needs. Some countries do,
however, rely heavily on export markets for their
cement production in order to operate facilities
economically.

Specialty cements, such as white cement, are
transported greater distances than ordinary grey
portland cement, when the transportation costs do not
represent as high a proportion of the landed price and
when quantities are generally much smaller than for
portland cement.

Cement from plants in the United States and
Canada is traded between the two countries where
competition and tariffs permit, Canada being a net
exporter in this regard. Canadian market areas are
reflected in the distribution of shipments from
Canadian producers, shown in Table 5.

Although cement is used mainly in the construc-
tion industy, significant amounts are used in the
mining industry to consolidate backfill where mining
methods dictate. Amounts so used have grown from
about 5,000 tons in 1960 to a reported 231,000 tons
in 1970, the increase being related to the mechani-
zation of backfilling techniques and to research
conducted with support from National Research
Council’s Industrial Research Assistance Program.
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Table 6. Canada, mineral raw materials’
used by the cement industry

Commodity 1969 1970
(short tons)

Shale 450,359 838,157
Limestone 10,959,491 11,892,697
Gypsum 372,319 352,788
Sand 292,103 218,519
Clay 1,104,137 1,075,864
Iron oxide 75,696 80,987

Source: Statistics Canada.
linciudes purchased materials and materials produced
from own operations.

The use of a gypsum-free portland cement in a
new patented process for the production of cold-
bonded iron ore pellets offers an interesting market
possibility.

Outlook

The Canadian cement industry is highly competitive in
a market that can accept only a definite and limited
amount of its product. New plants are being built and
existing ones are being expanded utilizing modern
equipment and techniques of manufacture and
choosing new plant locations suitably situated with
respect to both resource material and markets. The
expense of adapting older facilities to meet newly
imposed environmental control regulations can
contribute to a decision in favour of a new plant, and
has, in the United States, forced a number of plant
closures.

Company mergers, continued diversification and
vertical integration by cement producers will eventu-
ally result in the write-off of some comparatively
inefficient production capacity as the emphasis on a
cement-concrete industry increases.

Construction in Canada will continue to show an
annual increase in value and cement producers will
have to compete with all other building materials to
obtain their share of the construction dollar. In this
respect, not only practical research in the use of
cement-concrete is needed, but effective advertising
and public relations must be used to encourage
acceptance of modular construction at a time when
reasonably priced, attractive and convenient housing
units are in short supply. The Portland Cement
Association is an industry-supported, non-profit
organization whose purpose is to improve and extend
the uses of cement and concrete through scientific
research and engineering fieldwork. The Association is
active in all parts of Canada and can offer detailed
information on concrete use, design and construction
from its regional offices.

Specifications

Portland cement used in Canada should conform with
the specifications of CSA Standard AS - 1971
published by the Canadian Standards Association.
This standard covers the five main types of portland
cement as follows: Normal, Moderate, High Early
Strength, Low Heat of Hydration, and Sulphate-
Resisting Portland cements. Masonry cement produced
in Canada should conform to the CSA Standard A8 —
1970.

The cement types manufactured in Canada and
not covered by the CSA standards generally meet the
appropriate specifications of the American Society for
Testing and Materials (ASTM).

Table 7. Planned capacity increases (by kiln additions) — cement plants

Expected
Net Completion Approximate
Company Location Increase Date Cost
(tons/year) ®
Quebec
Canada Cement Lafarge Ltd. St. Constant 500,000 1974 30 million
Independent Cement Inc. Joliette 220,000 1972 .
Ontario
Canada Cement Lafarge Ltd. Bath 1,100,000 1973 50 million
(new)
Lake Ontario Cement Limited Picton 250,000¢
St. Marys Cement Limited Bowmanville 350,000¢
Alberta
Canada Cement Lafarge Ltd. Exshaw 200,000 1975 30 million

€Estimated; . .Not available.
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Table 8. Cement, world production and capacity

Cement

Country

Estimated
Annual
Production Estimated
Capacity  Production Production
1971 1970 1971

(thousands of short tons)

United States (incl. Puerto Rico) 83,700 76,465 81,400
Canada (shipments) 14,700 7,946 9,500
Other North America (except Cuba) 13,200 11,315 12,000
Total, North America 111,600 95,726 102,900
South America 28,200 25,151 26,300
Europe (free) 218,000 196,214 206,800
Asia (free) 132,000 118,948 126,000
Africa 20,700 19,325 20,700
Oceania 7,100 6,501 6,600
Communist countries (except Yugoslavia) 180,000 168,310 178,600
World total 697,600 629,725 667,900
Data Source: U.S. Bureau of Mines, Division of Non-Metallic Minerals.
World review Table 9. World production of cement,
Cement-producing facilities on six continents were 1960 and 1970
taxed heavily during 1971 according to available data
on total world cement production. Capacity
utilization ranged from an estimated 92 per cent to Produc-
100 per cent and in total averaged 95 per cent. This tion
would indicate that additional production capacity is 1960 1970 Increase
about to come on stream in many countries in all areas
of the world. The isolated items noted following are (thousand
indicative of trends in the regions noted but in no way short tons) (%)
represent a total coverage. Because of the direct
relationship of cement-concrete-construction, the U.S.S.R. 50,177 104,988 109
production and, more particularly, the consumption United States 62,816 76,464 22
of cement can be monitored as an indication of a Japan 24,844 63,043 154
country’s rate of development. In 1971 world West Germany 27,453 42,249 54
production of cement was estimated to be Iltaly 17,652 36,469 107
667,900,000 short tons, an increase of 6 per cent over France 15,623 31,971 105
that of 1970. Britain 14,878 18,797 26
L . Spain 6,319 18,228 188
Europe. Italy maintained its rather spectacular rate of  ndi, 8,637 15,384 78
increase in cement production during 1970 to retain  pgland 7,266 13,426 85
the position of second largest producer in Europe and  Chipa 14,881 11,023 -26
now has a capacity of over 37 miilion tons a year. Canada 5,787 7,946 37
Societe Ciments Lafarge is adding a 150,000 tpy  Cpechoslovakia 5,568 8,162 47
facility at Dunkirk, France, scheduled for 1974, Other countries 86,563 169,834 96
Greek cement production in 1970 totalled 5.4
million tons, a slight increase over the 5.3 million-ton Total 348,464 617,984 71
output in 1969. Local consumption was 5.1 million Sources: Statistics Canada; U.S. Bureau of Mines

tons, as compared to 4.7 million tons in 1969. Exports
declined during the year as a result of increased local
demand. The country’s cement industries have stepped
up their expansion programs, which are expected to
raise annual production to 8.8 million tons.

Minerals Yearbook, 1962 for 1960; United Nations
Monthly Bulletin of Statistics 1972; U.S. Bureau of
Mines: ‘“The mineral Industry of Mainland China”
(1970) Pre-print); Commodity Year Book, 1971-
Commodity Research Bureau Inc.
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Table 10. World cement production,
per capita, 1960 and 1970

Table 11. Canada—production of
concrete products

1960 1970 Increase

(Ib) (b) (%)
Belgium 1,056 1,533 45
West Germany 1,031 1,422 38
Italy 711 1,359 91
France 683 1,259 84
Japan 533 1,220 129
Spain 417 1,079 159
Czechoslovakia 815 1,128 38
Canada 646 742 15
U.S.S.R. 468 865 85
U.S. 695 746 7

Asia. Major Japanese cement producers are expanding
or adding production facilities to meet an anticipated
demand of 100 million tpy in 1975. This growth,
which represents a 25 per cent increase over the
previous forecasts, is principally due to a government
decision to step up public works.

During 1970, India’s public sector Cement Corp.
of India Ltd. (CCIL) maintained an effective supply-
demand balance. Various expansion programs to
increase production capacity to 21.2 million tons per
year by 1973 are currently underway, although some
sources believe demand will be only about 15 million
tons at that time.

North America. To meet the projected demands of
industrial expansion, in the late 1950’s many cement
companies added to their production capacities with
the result that the North American industry developed
a total capacity in excess of that required to meet the
demand. The cement industry had then to “sell” its
product by providing services and technical assistance
to consumers and by researching new and competitive
construction uses for concrete. Vertical integration,
diversification and mergers, although always a part of
the cement industry, have become more common on
the North American scene.

About 16 per cent of world cement production
comes from North American countries with the
United States contributing nearly 80 per cent of the
total and Canada and Mexico following in that order.
Numerous plant changes and additions have been
announced throughout the industry in North America.
Virtually all plants are undergoing some degree of
modernization and improvement of dust collecting
facilities in face of new or anticipated pollution
control standards and a number of plants in the
United States have cited those measures as reason for
closure. Canada enjoys a surplus capacity at this stage
and with about 2.5 million tons a year additional
capacity planned, could be in a favourable export
position during the next few years.
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1970 1971

Concrete bricks (no.)
Concrete blocks
(except chimney
blocks)
Gravel (no.)
Other (no.)
Concrete drain pipe,
sewer pipe, water
pipe and culvert
tile (st)
Concrete, ready mix
(cu yd)

Source: Statistics Canada.
FRevised.

80,300,328" 109,480,448

142,990,4937 171,919,906
37,204,691 35,288,949

1,075,706 1,508,520

12,821,761 15,047,226

The United States will, in 1972, adopt the
hundredweight as a standard sales and marketing unit
and cement production will be noted in terms of short
tons, doing away with the 376-pound barrel unit.

Cementos Mexicanos, S.A., is one of Mexico’s
leading producers, with an annual output of more than
465,000 tons of portland and white cement at its main
plant in Monterrey, and branch facilities at Torrgén, in
Coahuila, and Ciudad Valles at San Luis Potosi, each
producing about 200,000 tons a year. A subsidiary
firm, Cementos Maya, S.A., located at Merida, in
Yucatin, installed a new plant which was expected to
start producing 200,000 tons a year during 1971. An
affiliated firm located in Monterrey, Cementos del
Norte, S.A., owned jointly with the Fundidora group
of companies, produces about 150,000 tons of slag
and portland cement a year. In addition, work is
underway to double the production capacity of the
main plant of Cementos Mexicanos in Monterrey and
the branch in Torredn.

South America. The Government of Brazil gave final
approval for a cement plant project to be constructed
about 180 kilometres south of Sio Paulo by Inter-
national Telephone and Telegraph Corporation (ITT)
of the United States. The plant will have a production
capacity of 2,650 tons a day of dry-processed portland
cement. Operations are scheduled tentatively to start
in about 2 years.

The Brazilian cement industry expects to pro-
duce 21 million tons a year in 1975, requiring
investments of more than $500 million. Current
production is 9 million tpy. Empresa Cemento
Chimborazo, C.A. has contracted with Allis-Chalmers
for a dry process cement plant and distribution
system, to be built at Quito, Ecuador. The 55 tons a
day plant will more than triple the capacity of the
firm’s present plant at San Juan Chico.




The production capacity of Argentina’s cement
industry is estimated at 675,000 tons a month, but
output recently has been running about 70 per cent of
capacity. During January-May 1971, production
totalled 2.3 million tons compared with 2.0 million
tons in the corresponding period of 1970.

Africa. Output from Angola’s two cement producers
increased 17 per cent during 1970, to about 500,000
tons. The Luanda plant of Companhia de Cimento
SECIL do Ultramar is expected to attain a capacity of
660,000 tons a year during 1971. The other producer,
Companhia dos Cimentos de Angola, has an annual
capacity of 100,000 tons. Exports during the year
totalled only 82,000 tons, representing an increase of
34 per cent over 1969 shipments. The principal buyers

Tariffs

Canada

Item No.

29000-1 Portland and other hydraulic cement, nop;
cement clinker per 100 Ib

29005-1 White, nonstaining portland cement,

per 100 Ib

United States

Item No.

511.11 White, nonstaining portland cement
511.14 Other cement and cement clinker
511.21 Hydraulic cement concrete

511.25 Other concrete mixes

Cement

were Nigeria and Gabon, besides other Portuguese
territories.

Oceania. Production of cement in Oceania is mostly
from Australia where 16 plants have a total capacity
of over 5 million metric tons. Australia’s consumption
of cement is increasing at about 6 per cent a year and
is close to, if not above, the United States and Canada
on a per capita basis.

Prices

The average value of all Canadian shipments in 1971
was $20.37 a ton based on 1971 preliminary data and
compared with $19.66 a ton in 1970. Prices varied
considerably across the country reflecting principally
transportation costs for both raw material and for
finished cement.

Most
British Favoured
Preferential Nation General
(7] @ (7]
free free 6
4 4 8

On and After
Jan. 1, 1971

On and After
Jan. 1, 1972

(¢ per 100 1b
incl. weight of

(¢ per 100 Ib
incl. weight of

container) container)
1.5 1
0.4 free
(%) (%)
1 free
9 7.5

Sources:The Customs Tariff and Amendments, Department of National Revenue, Customs and Excise Division,
Ottawa. Tariff Schedules of the United States annotated (1971), T.C. Publication 344.
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Chromium

D.D. BROWN

Canada’s imports of chromium in ores and concen-
trates in 1971 were 32,716 tons (Cr content) valued at
$2,829,000 compared with 30,445 tons valued at
$2,331,000 in 1970. Imports of ferrochromium were
39,906 tons valued at $9,952,000 compared with
22,943 tons valued at $6,198,000 in 1970. Chromite
consumption was 61,963 tons in 1970 and 68,484
tons in 1969. Canadian companies manufacturing
chromite refractories as a primary product used
45,162 tons of chromite valued at $1.99 million in
1969.

Canada is not a producer of chromite
(FeOCr,03), the principal ore mineral of chromium.
The 64 years 1886 to 1949 covered Canada’s periods
of recorded, small and intermittent production of
chromite. Production was reported in 47 of those
years and totalled 278,326 tons valued at $5,616,401.
The Province of Quebec produced 272,252 tons of the
total; 5,278 tons came from Ontario and 796 tons
from British Columbia. The periods of highest annual
production were 1915 to 1920 and 1941 to 1945 with
highs of 36,725 tons in 1917 and 29,596 tons in 1943.

Chromium has wide and essential uses in the iron
and steel industry. It is a principal constituent of
stainless steel, is used in structural and tool steels,
machinery parts, heating elements and in corrosion-
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resistant applications. Chromium in the form of its
principal mineral chromite is used in refractories for
metallurgical furnace and ladle linings. Chromium
chemical products are used in making pigments, dyes
and fungicides and in the electroplating and leather-
tanning processes.

The additive alloy ferrochromium, commonly used
to add chromium to iron and steel, is produced in
Canada by Union Carbide Canada Limited. Union
Carbide’s manufacture of ferroalloys includes high-
carbon ferrochrome, charge chrome and ferrochrome
silicon. Suppliers of chromite and chromium additives
other than Union Carbide include Chromium Mining &
Smelting Corporation, Limited; Philipp Brothers
(Canada) Ltd.; Metallurg (Canada) Ltd.; and Continen-
tal Ore Co. (Canada) Limited.

Consumers of chromium in Canada include Atlas
Steels Division of Rio Algom Mines Limited; Colt
Industries (Canada) Ltd.; Fahralloy Canada Limited;
and The Steel Company of Canada, Limited. Among
the manufacturers of chromite-bearing firebrick,
cements and mortars are: Canadian Refractories
Limited; General Refractories Company of Canada
Limited; Kaiser Refractories Company Division of
Kaiser Aluminum & Chemical Canada Limited; and
Quigley Company of Canada Limited.




Table 1. Canada, chromium trade and consumption, 1970-71

Chromium

Imports

Chromium in ores and concentrates

United States
U.S.S.R.
Cyprus
Philippines
Ireland

South Africa
Other countries

Total

Ferrochromium
South Africa
Japan
United States
Sweden
Norway
France
West Germany

Total

Chromium sulphates, basic, for tanning

United States
Japan
Britain
Total
Chromium oxides and hydroxides
Japan
United States
Britain
West Germany
Belgium-Luxembourg
Netherlands
Other countries

Total

Chrome dyestuffs
United States
West Germany
Switzerland
Britain
Japan
Netherlands
France
Italy
Other countries

Total

Consumption
Chromite

1970 1971p
(short tons) (%) (short tons) (%)

13,226 1,127,000 15,581 1,331,000
6,670 458,000 6,834 670,000
1,064 88,000 3,448 324,000
7,616 514,000 2,856 204,000
198 24,000 1,437 182,000
- - 2,560 118,000

1,671 120,000 - -
30,445 2,331,000 32,716 2,829,000
13,349 2,909,000 32,177 6,729,000
110 31,000 4,199 1,733,000
9,052 3,125,000 2,524 1,071,000
101 23,000 422 197,000
331 110,000 445 165,000
- - 110 50,000
- — 29 7,000
22,943 6,198,000 39,906 9,952,000
1,023 236,000 888 225,000
285 48,000 360 60,000
48 9,000 140 30,000
1,356 293,000 1,388 315,000
218 108,000 441 211,000
175 128,000 171 122,000
74 41,000 76 59,000
18 16,000 73 49,000
21 10,000 12 7,000
14 7,000 6 3,000

11 6,000 — -
531 316,000 779 451,000
17 45,000 48 73,000
11 35,000 12 46,000
7 31,000 19 26,000
7 14,000 9 18,000
7 15,000 7 12,000
2 3,000 4 7,000
1 1,000 1 3,000
1 1,000 1 1,000

3 3,000 - -
56 148,000 101 186,000

61,963

Source: Statistics Canada.

Ppreliminary; — Nil; .. Not available.

73



Table 2. Canada, chromium trade and consumption, 1962-71?
(short tons)

Imports Exports Consump’cion2
Ferro- Ferro- Ferro-
Chromite! Chromium? Chromium Chromite chromium

1962 71,969 6,602 70,342 9,453
1963 49,654 .. 2,910 56,016 9,662
1964 20,794 10,482 172 57,734 11,212
1965 35,408 15,336 205 69,105 12,903
1966 20,880 12,536 35 64,550 17,200
1967 34,485 21,740 - 70,549 19,557
1968 22,401 15,045 1 71,075 45,696
1969 41,924 25,123 68,484 25,035
1970 30,445 22,943 61,963 31,257
1971P 32,716 39,906 .. ..

Source: Statistics Canada.

170 1963, gross weight; from 1964, chromium content; 2Gross weight.

PPreliminary; .. Not Available; — Nil

Chromium production and trade

Estimated world mine production of chromite was 6.4
million tons in 1971 compared with 6.5 million tons
in 1970. The U.S.S.R., Republic of South Africa,
Philippines, Turkey and Rhodesia supplied most of the
world’s chromite. The United Nations embargo on
chromium ore from Rhodesia ostensibly stopped
supplies from that country to UN signatories; it was
particularly effective in stopping supplies from
Rhodesia to Canada and the United States. Since the
introduction of the sanctions other producer nations
have increased their prices for metallurgical chromite.
The price of Russian chromite, per long ton, 54-56 per
cent Cr0O3, 4:1 chrome-to-iron ratio, fob cars
Atlantic ports was published at U.S. $36.50-40 in
1968, U.S. $45.20-49.20 in 1969, and U.S.
$55.10-59.60 in 1970. In 1971 Russian prices to U.S.
were $51.50-55 per metric ton fob Russian ports.

United States, the principal importer and consu-
mer of chromite, relies on imported supplies. United
States imports of chromite in 1971 were 1,298,886
tons and consumption was 1,086,229 tons compared
with 1,405,527 tons imported and 1,402,538 tons
consumed in 1970*. The metallurgical industry used
66 per cent of the 1971 United States consumption,
the refractory industry 17 per cent, and the chemical
industry 17 per cent. The largest supplier was the
U.S.S.R. with 33 per cent, followed by South Africa
30 per cent, Turkey 18 per cent, Philippines 15 per
cent and other countries 4 per cent.

During 1971 the United States General Services
Administration sold 7,838 long dry tons of metallurgi-
cal-grade chrome ore and 29,348 short dry tons of
refractory ore from stockpile.

*U.S. Bureau of mines, Mineral Industry Surveys,
Feb. 24, 1972,
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Table 3. World production of
chromium ore, 1969-71

1969 1970 1971¢
(thousands of short tons)

U.S.S.R.® 1,874 1,929 1,929
Republic of South Africa 1,320 1,573 1,700
Philippines 518 635 560
Turkey 492 526 530
Rhodesia 400 400 400
Albania 360 500 A
India 237 293
Iran 100 132
Finland 79 133
Malagasy Republic 49 155
Yugoslavia 43 45 1,252
Greece 33 59
Japan 33 12
Pakistan 29 39
Cyprus 26 36
Sudan 24 29
Brazil 18 31 J

Total 5,635 6,527 6,371
Sources: U.S. Bureau of Mines, Minerals Yearbook

1969; for 1970, 1971 Commodity Data Summaries
January 1972; author’s estimate.
€Estimated.



Chromium ore and the uses of chromium
Chromium is never found in the free uncombined state
in natural occurrences and chromite is its only
commercially important ore mineral. The theoretical
composition of chromite is FeOCr, O3 with a chromic
oxide (Cr,03) content of 68 per cent, and 32 per cent
of iron oxide (FeO). Chromite in ore occurrences is
usually found as a combination of oxides of chromium
and iron with varying amounts of magnesium and
aluminum and has the general formula
(Fe,Mg)O(Cr,Al,Fe);03. The better ores of chromite
contain from 42 to 56 per cent Cr,O3 and 10 to 26
per cent FeQ, with mixed amounts of magnesia and
alumina; silica and calcium are also usually present.

The earliest development in the use of chromium
was in the chemical field. Its use in the making of
paint pigments started about 1800 in France and
Germany and about 1816 in England. The use of
chromium chemicals expanded during the next 25
years with their introduction into textile colouring
and the tanning of leather. Chromite was used as a
refractory for furnace linings in France in 1879, but it
was not until 1900 to 1915 that chromium ore
became metallurgically important. Since that time the
uses of chromium have shown sustained important
growth. Chromium ore is used in three principal
industrial activities: the metallurgical, chiefly in the
form of ferrochromjum for addition to steel; the
refractory, in making chemically neutral refractory
bricks and furnace linings; the chemical, including the
making of paint pigments and the chromium plating of
metals.

Chromium

Variations in chemical and physical properties are
the basis for classifying chrome ores into three main
groups: metallurgical, refractory and chemical grades.
The consumption and chromic oxide (Cr O3) content
of the ores used by the metallurgical, refractory and
chemical industries in the United States are given in
Table 5.

Metallurgical chromite and ferrochromium. The
better-gtade metallurgical chromite ores are hard
lumpy ores containing 48 per cent or more Cr,03 and
having a chromium to iron ratio (Cr:Fe) of three to
one (3:1), or more. A high chromium to iron ratio is
important to reduce losses in the submerged-arc
electric smelting process commonly used in making
ferrochromium.

Most of the chromite used by the metallurgical
industry is converted to one of the several chromium
ferroalloys. Some chromite is converted to chromium
metal for use in special alloys and some chromite is
added directly to steel. Chromite promotes hardenabi-
lity and improves corrosion and wear resistance of iron
and steel. It is a principal alloying constituent of
stainless steels, which account for more than 65 per
cent of the consumption of chromium ferroalloys used
by the metallurgical industry.

Ferrochromium is commonly made by reducing
chromite with coke in submerged-arc electric furnaces.
A modern 35,000-kilowatt furnace produces 175 to
200 tons of ferrochromium a day. High-carbon (3 to 6
per cent C) ferrochromium (50 to 70 per cent Cr) is
used to add chromium to medium- and high-carbon

Table 4. Consumption of chromite and tenor of ore used by primary consumer groups

in the United States, 1963-70

Metallurgical Refractory Chemical
Industry Industry Industry Total
Gross Average Gross Average Gross Average Gross Average
Weight Cr 03 Weight Cry 03 Weight Cry03 Weight Cr,03
(thousands (thousands (thousands (thousands
short tons) (%) short tons) (%) short tons) (%) short tons) (%)
1963 632 48.7 368 34.6 187 45.1 1,187 43.8
1964 832 4%9.0 430 33.8 189 45.1 1,451 44.0
1965 907 49.8 460 34.7 217 45.0 1,584 44.8
1966 828 49.6 439 34.6 194 44.9 1,461 44.5
1967 866 49.7 310 34.0 179 45.2 1,355 45.5
1968 804 49.7 311 34.1 202 45.1 1,316 45.4
1969 898 49.1 302 35.0 211 45.1 1,411 45.5
1970 912 48.0 278 35.9 213 45.3 1,403 45.2

Source: Preprints from 1969 and 1970 U.S. Bureau of Mines Minerals Yearbooks.
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steels in which both chromium and carbon are
required. Low-carbon ferrochromium (60 to 73 per
cent Cr) containing .010 to 2 per cent carbon, is used
in producing stainless and heat- and corrosion-resistant
steels with low carbon specifications. Other ferroalloys
of chromium contain more carbon or silicon and some
contain an oxidizing agent such as sodium nitrate to
react exothermically when added to molten iron or
steel.

Chromium content ranging from 16 to 26 per cent
is used in the chromium-nickel and chromium-nickel-
manganese types of stainless steel. Nickel-base chro-
mium alloys are used in jet engines, turbine blades,
heating elements and in handling equipment for hot or
corrosive chemicals. Chromium is used in a variety of
other alloy steels ranging in content from less than one
per cent to as much as 35 per cent chromium.

Refractory-grade chromite. Chromite is used directly
in refractories because of its high melting point,
moderate thermal expansion and its resistant, chemi-
cally neutral nature. Processing by the refractory
industry involves sizing, blending and the forming,
curing and firing of the refractory shapes required.
Chromite refractories are used extensively for the
lining of metallurgical and glassmaking furnaces, hot-
metal ladles and in lime Kilns. Specifications for
refractory-grade chromite are not as rigid as for
metallurgical but mineral constituents are important in
the making of good-quality refractory brick. The
refractory industry uses chromite averaging about 35
per cent Cr,O3. The iron and silica content should not
be over 12 and 6 per cent, respectively; chromic oxide
(Cr,03) and alumina (Al,03) combined should be
about 60 per cent. The ore should be hard and lumpy
and about -10 mesh in size. Chromite fines are suitable
for the manufacture of refractory brick cement and
chrome-magnesite brick. Friable chromite ores (43 to
50 per cent Cr,03) are being used principally in South
Africa, to supply prepared chromite sands to the
metallurgical industry for use in foundry moulds.

Chemical-grade chromite and chromium chemicals.
Chromium chemicals are used in pigments, leather
tanning, electroplating, fungicides and in a variety of
chemical processes as catalysts and oxidants. Chro-
mium plating of plastic parts for automobiles, applian-
ces and home furnishings is a growing industrial use.

The chemical industry uses chromite averaging
about 45 per cent Cr303; the chromium to iron ratio
is usually about 1.6 to 1. Specifications are less rigid
than for metalturgical grade. Friable ores and fines are
acceptable but Cr,O3 content should not be less than
44 per cent, alumina (Al,03) not more than 15 per
cent, and not over 20 per cent total iron and 5 per
cent silica.

The principal chromium chemicals derived from
chromite are the chromates and dichromates of
sodium. These salts are used to make other chromium
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compounds such as chromic oxide, chromic acid,
tanning compounds and pigments.

The finely ground chrome ore is mixed with
measured amounts of soda ash (Na;CO3) and lime
(Ca0) and the dry mixture is fed to a horizontal
rotary roasting kiln. Modern kilns are typically from 7
to 9 feet in diameter and 60 to 180 feet in length.
They are lined with refractories and fired with oil or
powdered coal, using an excess of air. The temperature
in the firing zone of the kiln reaches 1100° to 1150°C
as the material passes through in 1 to 4 hours at a rate
of 2 to 10 tons an hour depending on the kiln
capacity. The cooled roasted product containing
sodium chromate (NapyCrQg4) is leached in filter boxes
with water and a nearly saturated solution containing
the soluble sodium chromate is recovered. The
chromate solution is concentrated by evaporation to
40 or 45 per cent NasCrOg4 and is then treated with
sulphuric acid or pressurized carbon dioxide to
convert the sodium chromate to sodium dichromate in
a solution containing 80 to 85 per cent hydrous
sodium dichromate gNa2Cr2072H20). Cooling the
solution to about 35°C produces crystals of sodium
dichromate dihydrate. The sodium dichromate dihy-
drate is sold in technical and chemically pure grades,
and as a 70 per cent solution.

Sodium chromate (Na,CrOg4), also obtained from
the leaching operation, is similarly cooled to cause
crystallization of Na;CrO44H,0 which may be sold as
hydrous sodium chromate or redissolved and evapora-
ted to dryness to produce anhydrous sodium chromate.

Chromium electroplating. Chromium is the plating
material most familiar to the public, as the final finish
on a great variety of consumer products. The process,
unique in some respects, uses a solution of chromium
trioxide (CrO3) and a small amount of a catalyst
sulphate, often sulphuric acid (H,SO4); in some
processes various proprietary catalysts may be used.
Electroplating with chromium became particularly
successful following the discovery that polishing the
metal base and then plating with a thin coat of nickel
under the equally thin chromium gave excellent
appearance and durability. In addition to its decora-
tive uses, chromium plating is widely used for its
hardness and bearing properties, generally in heavier
deposits than those used for decoration or protection
from discolouration.

An outstanding property of chromium plating is
its extreme hardness. Expressed in Brinell numbers the
hardness of nickel plate is about 300 while chromium
is about 1000. An early use for hard chromium plate
was on gauges. The plating improves resistance to
wear, prevents seizing to the work and permits
replating after excessive wear. The great hardness of
chromium plating is particularly useful for the moving
parts of machinery, automotive parts and drawing
dies, and for the salvage and repair of worn steel parts
of mechanical equipment.




Prices

Chrome prices published by Metals Week

Chrome ore per long ton, dry basis, subject to penalties if guarantees not met,
fob cars Atlantic ports
Transvaal 44% Cr, O3, no ratio
Turkish 48% Cr,03, 3:1 ratio
Russian 54-56% Cr, O3 4:1 ratio, per metric ton in 1971

Chromijum metal
Electrolytic, 99.8% fob shipping point, per Ib
Vacuum melting (pellet) per Ib
9 per cent C, per Ib
Aluminothermic, delivered per Ib, 99.25%

Ferrochrome per b Cr content, fob shipping point
High carbon 67-70% Cr, 5-6% C
Charge chrome, 63-71% Cr, 3% Si max, 0.04% S, 4.5-6% C
Imported charge chrome
Blocking chrome
10-14% Si
14-17% Si
Chromsol, 57-62% Cr, 4-6% Mn, 1.5% Si, 6.5% C, per b, alloy, fob
shipping point
HS chrome — 66
Low carbon
67-73% Cr, 0.025% C
67-71% Cr, 0.05% C
Simptlex, 0.01% max C
Simplex, 0.020% max C
Imported fow carbon
delivered 0.05% C
0.025% C

Ferrochrome silicon, per Ib Cr plus 1b Si
36/40, 0.05% C
40/43,0.05% C
“L”, 0.02% C

"Nominal.

December 28

Chromium

December 20

1970 1971
(US. $) (US. §)
25-27 25-27
55-56 55-56
55.10-59.60 51.50-55.00

(fob Russian
ports)
1.15 1.30
1.25 1.37
1.56 1.56
1.15 1.15
(¢) ()]
28.7 26.7
25.0 23.0
22.5-23.5 21.07
27.6 27.6
28.6 28.6
16.75 15.55
42.5 42.5
39.5 39.5
38.0 38.0
39.5 39.5
38.0 38.0
37.0 35.75-36.01
38.0 37-37.5n
Cr Si Cr Si
)} @ @ ()]
26.25 160 26.25 16.0
29.0 16.0 29.0 16.0
30.0 16.0 30.0 16.0
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Tariffs

Canada
Item No.
32900-1 Chrome ore
34700-1 Chromium metal, in lumps,
powder, ingots, blocks,
or bars and scrap alloy metal containing chromium
for use in alloying purposes
37506-1 Ferrochrome
92821-1 Chromium oxides and hydroxides
From July 15,1971 to Jan. 31, 1973 with the
exception of the following:
Chromic oxides
Chromium trioxide
92838-8 Chromium potassium sulphate
92828-9 Chromium sulphate, basic
United States
Item No.
601.15 Chrome ore
632.18 Chromium metals, unwrought (duty on waste and scrap
suspended)
633.00 Chromium metal, wrought
632.84 Chromium alloys, unwrought
Ferrochromium
607.30  Not containing over 3% by weight of carbon
607.31 Containing over 3% by weight of carbon
416.45 Chromic acid
422,92 Chromium carbide
531.21  Chrome brick
473.10 Chrome colours
420.98 Chromate and dichromate
Sources:
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British Most
Preferen- Favoured
tial Nation General
(%) (%) %)
free free free
free free free
free 5 5
10 15 25
free
10 15 25
10 15 25
free free 10
free free 10
free
On and After On and After
Jan. 1, 1971 Jan. 1,1972
(%) (%)
6 5
10.5 9
10.5 9
5 4
0.625 ¢ per 1b on chromium content
7 6
7 6
15 12.5
6 5
1.05¢ per Ib 0.87¢ per Ib

For Canada the Customs Tariff and Amendments, Department of National Revenue, Customs and
Excise Division, Ottawa. For United States, Tariff Schedules of the United States Annotated (1971), TC
Publication 344,



Clays and Clay Products

G.0. VAGT

Clays are secondary minerals, hydrous aluminum
silicates, formed by the chemical weathering or
alteration of aluminous minerals such as feldspar and
mica. They are classified into three major groups
based on detailed chemistry and structure: the
kaolinite group, the montmorillonite group and the
illite group. Clay deposits suitable for the manufacture
of certain products may include nonclay minerals such
as quartz, calcite, dolomite, feldspar, iron-bearing
minerals and organic matter. The nonclay minerals
may, or may not be deleterious, depending upon
individual amounts present.

The commercial value of clays and of shales that
are similar in composition to clays, depends mainly on
their physical properties and location. Properties of
prime importance are: plasticity, strength, shrinkage,
vitrification range and refractoriness, fired colour,
porosity and absorption.

Clay and shale occurrences
Common clay and shale. Common clays and shales are
the principal raw materials available from Canadian
deposits for the manufacture of clay products. These
materials are usually higher in alkalis, alkaline
materials and iron-bearing minerals and much lower in
alumina than the high-quality kaolins, fire clays, ball
clays and stoneware clays. Common clays and shales
are found in all parts of Canada, but deposits having
excellent drying and firing properties are generally
scarce and new deposits are continually being sought.
The clay minerals in common clays and shales are
chiefly illitic and/or chloritic. The presence of iron
usually results in a salmon or red fired colour, Their
fusion points are low, usually well below pyrometric
cone equivalent number 15 (PCE 15 — the pyrometric
cones are a convenient method of relating temperature
and time by a single value), which is defined by a
temperature of approximately 1430°C and is con-
sidered to be the lower limit of the softening point for
fire clays. Ordinarily, the common clays and shales are

a heterogeneous mixture including clay minerals and
various other minerals such as quartz, feldspar, mica,
goethite, siderite, pyrite, carbonaceous material,
gypsum, calcite, dolomite, hornblende and others,
which act as fluxing impurities.

Suitable common clays and shales are utilized in
the manufacture of heavy clay products such as
common brick, facing brick, strucutral tile, partition
tile, conduit tile, quarry tile and drain tile. Some
Canadian common clays are mixed with stoneware
clay for the manufacture of facing brick, sewer pipe,
flue lining and related products. The raw materials
utilized in the heavy clay industry usually contain up
to 35 per cent quartz. If the quartz, together with
other nonplastic materials, exceeds this percentage,
the plasticity of the clay is reduced and the quality of
the ware is lowered. If calcite or dolomite is present in
sufficient quantities the clay will fire buff and the
fired strength and density will be adversely affected.

Most of the common surface clays are the result of
severe glaciation. Such Pleistocene deposits are of
interest to the ceramic industry and include stoneless
marine and nonmarine sediments, reworked glacial till,
interglacial clays and floodplain clays. These deposits
are characterized by low melting temperatures. Some
Tertiary and Cretaceous deposits that occur near the
surface are of interest. An important characteristic of
these older deposits is the wide range of refractoriness,
or fusibility, depending on the locality and the nature
of the formation.

The common shales, as opposed to the common
clays, have been found to provide the best source of
raw material for making brick. The principal shales
useful to the ceramic industry are found in Cambrian,
Ordovician and Carboniferous rocks in eastern Canada,
and Jurassic, Cretaceous and Tertiary rocks in western
Canada. In many instances these shales are more
refractory than the Pleistocene clays; in some areas,
particularly in western Canada, they are very refrac-
tory.
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China clay (kaolin). China clay is a high-quality white,
or nearly white, clay formed from the decomposition
of the mineral feldspar, a major constituent of granite.
The natural decompositional process, known as
kaolinization, results in a hydrated aluminum silicate
(Al,03+28104+2H,0) with the approximate per-
centage composition as follows: 40% Al,03, 46%
SiQ; and 14% H,O0. In North America and in Europe
the clay so formed is commonly termed ‘kaolin”,
whereas in Britain, the term used is “‘china clay”.

None of the crude kaolins known to exist in
Canada have been developed, primarily because of
bencficiation problems and the small size of some
deposits. Most occurrences contain a high proportion
of quartz with particles that vary in size from coarse
to very fine. High proportions of substances such as
mica, feldspar, magnetite, pyrite and colloidal iron
have been observed. In the crude material the per-
centage of kaolinite frequently is small, making
removal of impurities from Canadian kaolins difficult.
Consequently, the principal Canadian consumers of
ceramic-grade china clay import their requirements
mainly from the United States and Britain.

China clay is used primarily as a filler and coater in
the paper industry, a raw material in ceramic products
and a filler in rubber and other products. The
following properties are required in clays used by the
paper industry: low viscosity characteristics when in
clay-water systems, intense whiteness, high coating
retention and freedom from abrasive grit. In the
ceramic industry china clay is used as a refractory raw
material. In prepared whiteware bodies such as wall
tile, floor tile, sanitaryware, dinnerware, pottery and
electrical porcelain, nepheline syenite, silica, feldspar
and talc are used as well.

Lower-quality kaolins in North America may be
mined and more expensive processing may be justified
as higher-quality kaolins become depleted. If this
situation arises, the development of a few Canadian
deposits may become more attractive, particularly if
new processing techniques and equipment become
available.

In southern Saskatchewan deposits of sandy kaolin
occur near Wood Mountain, Fir Mountain, Knollys,
Flintoft and other localities. Despite considerable
work, no satisfactory method of producing a good
commercial kaolin from these deposits has been
developed.

A deposit of refractory clay which is very plastic
to very sandy, and is similar to a secondary china clay,
occurs along the Fraser River near Prince George,
British Columbia. This material has been investigated
as a source of kaolin, as a fire clay and as a raw
material for facing brick.

Various kaolinitic-rock deposits have been investi-
gated in Manitoba. The reported deposits are prin-
cipally in the northwest at Cross Lake and Pine River,
on Deer Island (Punk Island) and Black Island in Lake
Winnipeg, and at Arborg. Kaolinitic clays occur near
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Kergwenan and are being used for the manufacture of
brick and tile.

In recent years various companies have shown
considerable interest in Quebec’s kaolin-bearing
deposits although the deposits, in general, contain an
excessive amount of guartz and iron minerals. Kaolin-
bearing rock occurs at St-Rémi-d’Amherst, Papineau
County; Brebeuf, Terrebonne County; Point Comfort,
on Thirty-one Mile Lake, Gatineau County, and
Chateau-Richer, Montmorency County.

Extensive deposits of kaolin-sand mixtures occur
in northern Ontario along the Missinaibi and
Mattagami rivers. Algocen Mines Limited has found
substantial quantities of kaolin-silica mixtures along
the Missinaibi River north of Hearst but distance from
markets and the difficult terrain and climate of the
area have hindered development.

Ball clay. Ball clays are a very fine grained, sedi-
mentary kaolinitic type of clay with unfired colours
ranging from white to various shades of grey depend-
ing on the amount of carbonaceous material present.

Ball clays obtained in Candda are mineralogically
similar to high-grade, plastic fire clays. They are
comprised principally of fine-particle kaolinite and
quartz, with less alumina and more silica than kaolins.
Ball clays are extremely refractory and are used as a
plastic bond in various types of refractory products. In
whitewares they impart a high green strength as well as
plasticity to the bodies. Although white firing clays
are most suitable, fired products which are cream
coloured do not interfere with the quality of the
whiteware products.

Ball clays are known to occur in the Whitemud
formation of southern Saskatchewan. Good-quality
deposits are present at Willows, Readlyn, Big Muddy
Valley, Blue Hills, Willow Bunch, Flintoft and in other
areas. Clay from the Willows area has been used for
many years in the potteries at Medicine Hat and
Vancouver; however, the lack of proper quality
control, the distance from large markets and lack of
reserves have been the principal disadvantages affect-
ing the widespread use of this material. Some ball
clays from the Flintoft area are being used for
white-to-buff facing brick and for household pottery
and crocks.

Fire clay. Fire clays contain high percentages of
alumina or silica, they may be sedimentary or residual
in origin, plastic or nonplastic and are composed
mainly of kaolinite. The classification of fire clays
may be related to the composition, physical charac-
teristics, refractoriness, use, or association with other
minerals. Descriptive terminology includes plastic fire
clays, nonplastic fire clays, high-alumina fire clay,
siliceous fire clay, flint clay, coal measure fire clay, or
high-heat duty fire clay. Fire clays are plastic when
pulverized and wetted, rigid when subsequently dried
and of sufficient purity and refractoriness for use in
commercial refractory products.




Canadian fire clays are used principally for the
manufacture of medium and high-duty firebrick and
refractory specialties. High-duty refractories require
raw materials having a PCE of about 31.5 to 32.5
(approximately 1699° to 1724°C). Intermediate-duty
refractories require raw materials having a PCE of
about 29 (approximately 1659°C) or higher. Clays
having a PCE of less than 29 but greater than 15
(approximately 1430°C) may be suitable for low-duty
refractories or ladle brick as well as for other clay
products. No known Canadian fire clays are suffi-
ciently refractory for the manufacture of superduty
refractories without the addition of some very refrac-
tory material such as alumina. However, in 1967 a
sample from northern Ontario having a PCE of 33 was
examined at the Mines Branch, Ottawa.

Various grades of good-quality fire clays occur in
the Whitemud formation in southern Saskatchewan.

Good-quality fire clays occur on Sumas Mountain
in British Columbia. Some fire clay from the Sumas
deposit is exported to the United States, and a small
quantity is used at plants in Vancouver.

Fire clay and kaolin, as previously stated, occur in
the James Bay watershed of northern Ontario along
the Missinaibi, Abitibi, Moose and Mattagami Rivers.
Considerable exploration has been carried out in some
parts of these areas in recent years.

At Shubenacadie, Nova Scotia some seams of clay
are sufficiently refractory for medium-duty refrac-
tories. Research has indicated that these deposits may
be suitable for production of ladle brick. Clay from
Musquodoboit, Nova Scotia has been used by a few
foundries in the Atlantic provinces and the properties
and extent of this clay were investigated by the Nova
Scotia Department of Mines.

Ontario and Quebec have no producing domestic
sources of fire clay. These provinces import most of
their requirements from the United States.

Stoneware clay. Stoneware clays are similar to low-
grade plastic fire clays and are characterized by good
plasticity, a vitrification range between PCE 4 and 10,
a long firing range and a fired colour from buff to
grey. They range from commercially inferior material
through semirefractory to firebrick clays. They should
have low fire shrinkage, enough plasticity and
toughness for shaping, no lime- or iron-bearing
concretions and very little coarse sand.

Stoneware clays are used extensively in the
manufacture of sewer pipe, flue liners, facing brick,
pottery, stoneware crocks and jugs, and chemical
stoneware.

The principal source of stoneware clay in Canada
is the Whitemud formation of southern Saskatchewan
and southeastern Alberta. The Eastend, Saskatchewan
area was formerly the source of much of the clay used
at Medicine Hat. Stoneware clay pits are presently
located in the Alberta Cypress Hills, southeast of
Medicine Hat, and at Avonlea, Saskatchewan. Stone-

Clays and Clay Products

ware clays occur on Sumas Mountain, near Abbots-
ford, British Columbia. These clays are used in the
manufacture of sewer pipe, flue lining, facing brick
and tile.

In Nova Scotia stoneware clays occur at
Shubenacadie and Musquodoboit. The Shubenacadie
clays are used principally for the manufacture of buff
facing brick. Other similar deposits occur at Swan
River, Manitoba, where some buff brick has been
manufactured, Kergwenan, Manitoba and in British
Columbia at Chimney Creek Bridge, Williams Lake,
Quesnel and near the Alaska Highway at Coal River.

Quebec and Ontario import stoneware clay from
the United States for manufacture of facing brick and
sewer pipe.

Canadian industry and developments
One hundred and sixty-five companies operated 188
plants classified within the ceramics industry in

Table 1. Canada, production of clay and
clay products from domestic sources, 1970-71

1970 1971p
®) 3
Production, shipments from
domestic sources, by provinces
Newfoundland 37,304 -
Nova Scotia 1,588,576 1,765,000
New Brunswick 510,303 660,000
Quebec 6,417,611 6,890,000
Ontario 25,197,229 28,775,000
Manitoba 378,408 345,000
Saskatchewan 1,252,967 990,000
Alberta 3,235,348 3,350,000
British Columbia 4,043,324 4,050,000
Total, Canada 42,661,070 46,825,000
Production* (shipments) clay
and clay products from
domestic sources
Building brick 28,017,784 32,581,000
Structural tile 830,180 672,000
Drain tile 5,301,744 4,083,000
Sewer pipe and flue
linings 3,384,845 3,891,000
Pottery (stoneware,
artware, flower
pots, etc.) 1,989,740 1,889,000
Other clay products
(fireclay, china
clay, other clay,
firebrick) 3,137,407 3,709,000
Total 42,661,700 46,825,000

Source: Statistics Canada. Breakdown of totals by
Statistics Section, Mineral Resources Branch.
DPreliminary. — Nil.
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Table 2. Canada, imports and exports of clay, clay products and refractories

Imports
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Clays

Bentonite

Drilling mud

China clay, ground or unground
Fire clay, ground or unground
Clays, ground or unground
Clays and earth, activated

Subtotal, clays

Clay products

Brick-building
glazed
NES
Building blocks
Clay bricks, blocks and tile, nes
Earthenware tile
under 2% X 215"
over 24 X 24"

Subtotal, brick, blocks, tile
Tableware, ceramic

Porcelain insulating fitting
Pottery settings and firing supplies

Subtotal, porcelain, pottery

Refractories

Fire brick
Alumina
Chrome
Magnesite
Silica
nes
Refractory cements and mortars
Acid-proof brick

Crude refractory materials
Grog (refractory scrap)
Refractories, nes

Subtotal, refractories

Total clays, clay products and refractories

By main countries

United States
Britain

Japan

West Germany
Italy

Ireland

France

Greece

Austria
Belgium and Luxembourg
Other countries

Total

1970 1971pP
(st) %) (st) €]
344,153 3,276,000 346,800 3,295,000
6.196  889.000 4,542 1.500,000
237608 5,598.000 202440 5.718.000
68,008 884,000 67,706 1,093,000
60,445 658,000 61,883 654,000
31,397 1,999,000 12,699 1,757,000
747,807 13,304,000 696,020 14,017,000
o) M)

1,746 135,000 1,361 115,000
19,634 1,309,000 16,995 1,233,000
.. 303,000 .. 210,000
.. 167,000 .. 102,000

(ft2) (ft2)
13,291,106 2,913,000 12,631,192 2,606,000
16,903,547 3,320,000 18,103,836 3,704,000
8,147,000 7,970,000
24,446,000 27,577,000
5,053,000 5,275,000
244,000 188,000
29,743,000 33,040,000

(M) M)

4,102 4,806,000 25,964 4,553,000
386 548,000 6,911 1,009,000
670 2,367,000 5,964 1,844,000

2,020 1,862,000 18,007 3,351,000
39,071 14,502,000 174,556 13,090,000
.. 2,169,000 .. 2,612,000
.. 280,000 .. 307,000
(st (st)

5,511 462,000 8,287 688,000
15,873 652,000 17,919 594,000

2,316,000 .. 1,437,000
29,964,000 29 485 000
81,158,000 84,512,000
44,951,000 42,764,000
19,965,000 21,191,000

8,605,000 10,318,000

1,762,000 4,539,000

640,000 1,072,000
495,000 825,000
803,000 650,000
839,000 606,000
523,000 310,000
204,000 283,000

2,371,000 1,954,000

81,158,000 84,512,000




Table 2 (Cont’d)

Clays and Clay Products

Exports
Clays, ground and unground
Clay products
Building brick, clay
Clay bricks, block, tiles, nes
Subtotal, brick, blocks, tiles
High-tension insulators and fittings
Tableware
Subtotal, porcelain, tableware

Refractories
Fire brick and similar shapes

Crude refractory materials
Refractories nes

Subtotal, refractories

Total, clays, clay products and refractories

By main countries
United States
Britain
French Oceania
South Africa
Dominican Republic
Puerto Rico
France
Ireland
Greece
Chile
Other countries

Total

1970 1971pP
(st) (€3] (st) (3)
1,863 52,000 4,386 103,000
M) M)
10,193 1,375,000 9,511 995,000
.. 324,000 611,000
1,699,000 1,606,000
757,000 1,031,000
3,178,000 3,259,000
3,935,000 4,290,000
.. 8,074,000 .. 7,938,000
(st) (st)
838,849 815,000 765,102 760,000
.. 1,053,000 .. 843,000
9,942,000 9,541,000
15,628,000 15,540,000
9,926,000 9,603,000
720,000 787,000
35,000 748,000
286,000 412,000
371,000 318,000
323,000 255,000
208,000 253,000
70,000 230,000
280,000 219,000
217,000 188,000
3,192,000 2,527,000
15,628,000 15,540,000

Source: Statistics Canada.
DPreliminary; .

Canada in 1971, based on data available to the Mineral
Resources Branch.

A group of one hundred and thirty-seven plants
(72 per cent) within the industry manufactured clay
products. The plants in this group were classified as
brick and tile plants, clay sewer pipe plants, porcelain
and pottery plants and refractory plants. A second
group of plants manufactured products classified as
abrasives, glass or porcelain enamels. The list of the
active companies together with accompanying detailed
information, is included in Operators List 6, “Ceramic
Plants in Canada”, published by the Mineral Resources
Branch.

The Atlantic provinces. Four brick and tile manu-
facturing plants are operated in the Atlantic provinces,

. Not available; nes Not elsewhere specified; M = 1,000; — Nil; “Revised.

of which the L. E. Shaw Limited plant at Lantz, Nova
Scotia has the largest capacity: 1,700,000 pieces per
month from four kilns. This company will modernize
its plant within the next year effecting a 15 to 20 per
cent increase in production capacity. Local raw
materials include shale, stoneware clays, red clay and
fire clay. Sewer pipe and flue lining are manufactured
at the Shaw plant at Lantz and also by Standard Clay
Products, Limited in New Glasgow, Nova Scotia.

A porcelain and pottery plant operated by E and
A Lorenzen at Lantz, Nova Scotia produced art
pottery and stoneware, utilizing local sources of red
and buff clay. Ahlstrom Canada Limited of Moncton,
New Brunswick manufactured glass containers from
imported silica sand and nepheline syenite. Two
porcelain enamel plants in New Brunswick, each with
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Table 3. Canada, shipments of clay products produced from imported clay’ 1968-70

1968 1969 1970p
(ft2) %) (ft2) (63] (ft2) (€3]

Glazed floor and wall tile 11,878,031 5,154,000 13,271,356 5,506,000 11,228,107 4,722,000

Electrical porcelains 12,310,000 .. 9,245,000 12,590,000
Pottery, art and decorative

ware 2,304,000 2,133,000 1,643,000

Pottery, other 1,555,000 1,767,000 308,000

Sanitary ware 2 2 9,174,000

All other products 18,607,000 16,167,000 5,211,000

Total 39,930,000 34,818,000 33,648,000

Source: Statistics Canada.

1Does not include refractories. 2Included under “all other products”.

PPreliminary; 'Revised; . . Not available; — Nil.

a total capacity of over one hundred thousand square
feet per month, utilized local sources of commercial
frit for the spray and dip processes on cast iron and
sheet steel.

Quebec. Eight major brick and tile plants operated in
Quebec producing brick products from local shale and
clay. Drain tile was produced, also from the above raw
materials; no production of sewer pipe was reported in
1971. Twelve porcelain and pottery plants, including
five which manufactured art pottery, were operated.
Chinaware, electrical porcelain, wall and floor tiles and
vitreous sanitary ware were also produced. The
principal consumers of ceramic-grade china clay and
ball clays imported their entire requirements from the
United States or England. Refractory products were
produced by five plants which manufactured products
such as bricks, mortars or ramming mixes. Most raw
materials, including ball clay, fire clay and flint clay,
were imported. Two abrasive plants manufactured
crude silicon carbide and one manufactured resin bond
sanding disks. Domestic raw materials included silica
sand, fused alumina and resins. Petroleum coke was
imported. Four glass plants were operated using

mainly domestic raw materials. Five porcelain enamel
plants situated in Montreal used domestic commercial
frit primarily in spray and dip processes on cast iron
and sheet steel.

Ontario. Thirty-nine major brick and tile plants
operated in Ontario in 1971. Most of these are
situated in the Toronto-Hamilton area and in the
extreme southwestern part of the province. Local
resources of common clay or shale were utilized,
primarily in the stiff-mud process for the manufacture
of brick and tile products. Two companies manu-
factured sewer pipe and flue lining by the stiff-mud
process from imported fire clay and local raw mate-
rials. Porcelain and pottery were manufactured by
twenty-three plants, nine of which make art pottery.
The remainder produced mainly sanitary ware
products, electrical porcelain, wall and floor tile and
dinnerware products. Nepheline syenite, common clay
and feldspar were acquired locally. Ball clay, china
clay, talc and flint were imported. Refractory
products were manufactured by thirteen plants from
imported ball clay, fire clay, refractory grogs and flint
clays. Bonded abrasives were manufactured at six

Table 4. Canada, shipments of refractories, 1968-70

1968 1969 1970P
(st) $) (st) $) (st) $)
Fire clay blocks and shapes! 126,449 17,708,000 126,841 17,624,000 125,071 21,489,000
Cements, mortars, castables 72,020 10,853,000 83,578 12,731,000 66,089 8,886,000

Source: Statistics Canada.

1Includes fire clay blocks and shapes, fire brick, etc., made from domestic clays, and rigid fire brick, stove linings

and other shapes made from imported clays, chrome ore,
PPreliminary,
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Clays and Clay Products

Table 5. Canada, clay and clay products production and trade, 1962-71

Production
Domestic Imported? Refractory3
clays! Clays Total Shipments Imports4 Exports?
(millions of dollars)
1962 37.8 225 60.3 20.0 48.3 5.4
1963 38.2 25.2 63.4 21.0 43.9 7.6
1964 40.8 30.2 71.0 25.3 54.7 8.9
1965 42.8 31.4 74.2 27.1 59.4 10.3
1966 43.0 36.1 79.1 29.3 71.7 12.6
1967 443 35.7 80.0 30.8 70.7 13.7
1968 48.7 39.9 88.6 33.0 65.4 11.8
1969 51.2 34.87 86.07 35.2 76.3 14.0
1970 42.7 33.6 76.3 42.0 81.2 15.6
1971p 46.8 .. .. .. 84.5 15.5

Source: Statistics Canada.

1Production (shipments) of clay and clay products from domestic material. 2Production (shipments) of clay
products from imported clays. 31ncludes fire brick and similar shapes, all types, refractory cements, mortars,
castables, plastics, etc., plus all other products shipped. 41ncludes refractories.

PPreliminary; .. Not available; ¥Revised.

plants using about 50 per cent domestic raw materials.
All silicon carbide utilized was obtained in Canada.
The principal product of the seven glass plants
operating in Ontario, in 1971, was glass containers,
One plant produced glass fibre insulating products
from imported silica sand and domestic nepheline
syenite, limestone, soda ash and dolomite. Porcelain
enamel was produced by nineteen plants.

The Prairie Provinces. In Manitoba local stoneware
clay was used to manufacture facing brick by the
stiff-mud and dry-press processes using a single tunnet
kiln. In Saskatchewan brick and sewer pipe were
manufactured at one plant and common and face
brick at another. The former plant, in Regina, and the
latter, in Estevan, have reported capacities of 1500
thousand pieces per month. In Alberta, plants in
Edmonton, Medicine Hat and Redcliff manufacture
brick and tile. At the Medicine Hat plant sewer pipe
was also produced. In southern Alberta six porcelain
and pottery plants manufactured products including
stoneware, sanitary ware, electrical porcelain and
dinnerware. Local common clay and fire clay, local
and imported ball clay and imported china clay were
used. Only one refractory plant operated in the region
in 1971, producing fire clay refractories, special shapes
and face brick from local deposits of fire clay in the
Whitemud formatjon. Four glass plants, all in Alberta,
produced varied products including containers, glass
wool, glass fibre mats, pipe covering and plastic pipe,
primarily from domestic raw materials.

British Columbia. Brick and tile were manufactured at
three plants and sewer pipe at one plant in B.C. These
are situated in Vancouver, Haney and Kilgard. One
plant, located in Coquitlam, manufactured vitreous
sanitary ware and three plants, located in Haney,
Sardis and Sasnichton, manufactured art pottery.
Refractories were produced at three plants that are
situated in Abbotsford, Surrey and Vancouver. Glass
containers were manufactured by one company in
Burnaby and one in Lavington.

Summary. Preliminary production and import figures
for clay and clay productsin 1971 are higher than the

Table 6. Canada, consumption (available data)
of china clay by industries, 1969-70

1969 1970

(short tons)

Ceramic products 13,840 12,050
Paint and varnish 3,141 2,811
Paper and paper products - .-\/142,975 141,288
Rubber and linoleum 8,829 8,354
Other products! 9,451 16,092

Total 178,236 180,595

Source: Statistics Canada. Component breakdown by
Statistics Section, Mineral Resources Branch.
lincludes miscellaneous chemicals, cleansers, deter-
gents, soaps, medicinals and pharmaceuticals, and
other miscellaneous products.
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Table 7. Ceramic plants in Canada, 1971 !

Prairie British
Plants Atlantic Quebec Ontario Provinces  Columbia Total
Brick and tile 4 8 39 6 3 60
Clay sewer pipe 2 - 2 2 1 7
Porcelain and pottery 1 12 23 6 4 46
Refractories - S 13 1 3 22
Glass 1 4 7 4 2 18
Abrasives - 3 6 - - 9
Porcelain enamel 2 5 19 - — 26

Note: Some plants produce more than one group of products.
1 Based on data available to National Mineral Inventory, Mineral Resources Branch,

final figures for 1970. This suggests that, in general,
producers operated at a higher percentage of capacity.

The brick and tile manufacturing industry
accounts for approximately one third of the total
number of ceramic plants in Canada. These plants
manufacture clay products which include common
brick, facing brick, structural tile, quarry tile and drain
tile, primarily from local common clays and shales.
Seven plants manufacture sewer pipe, mainly from
domestic common clay, shale or stoneware clay along
with some imported shale and fire clay. Of the
porcelain and pottery producers, six sanitary ware
plants, eight electrical porcelain plants, five wall tile
plants (including two that also make floor tile), four
dinnerware plants and the art potteries are the
principal consumers of ceramic-grade china clay and
ball clays. These raw materials are imported mainly
from the United States and Britain. Some of the art
potteries and one of the dinnerware plants imported
unfinished ware and completed the manufacturing
process by glazing or decorating.

Most of the 22 plants that manufactured refrac-
tories utilized imported clay including ball clay, fire
clay and kaolin, as the principal ingredients in many of
their products. Only the British Columbia producers
of refractories were able to operate with domestic raw
materials by making use of the clay at Sumas
Mountain. The nine abrasives plants utilized both
domestic and imported raw materials. The distribution
was approximately half and half, except for silicon
carbide, which was supplied entirely from domestic
sources, and petroleum coke, which was imported.
The eighteen glass plants mainly utilized domestic
sources of raw materials, except those in Quebec and
Ontario, which accounted for most of the imported
silica sand used. Porcelain enamel was produced by a
total of 26 plants, which largely utilized domestic
materials, commercial frit being the product of
greatest importance.
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Specifications and uses

The following specifications, published by the Cana-
dian Standards Association, are applicable to the
specified clay products manufactured in Canada:

A 82.1 — 1965 Burned clay brick

A 82.2 - 1967 Methods of sampling and testing
brick

A 82.3 — 1954 Sand-lime building brick

A 60.1 — 1969 Vitrified clay pipe

A 60.2 — 1962 Methods of testing vitrified clay

pipe

A 60.3 — 1969 Vitrified clay pipe joints

A 82.5 — 1954 Structural clay non-load bearing
tile (reaffirmed 1967)

A 82.6 — 1954 Standard methods for sampling
and testing structural clay — tile
(reaffirmed 1954 and 1967)

Appropriate  specifications of the American
Society for Testing and Materials (ASTM) generally
meet the requirements of other processes used and
products manufactured in Canada. Some are as
follows:

C 71 — 68 Standard definitions of terms relating
to refractories

C 24 - 56 Standard method of test for
pyrometric cone equivalent (PCE)
of refractory materials

C 27 — 70 Standard classification of fire clay
and high-alumina refractory brick

C 242 — 60 Terms relating to ceramic whitewares

and related products (reapproved
1970)

Expanded common clays or shales are utilized as
thermally expanded lightweight aggregates and are
reviewed separately in “‘Lightweight Aggregates”.*

*See No. 1 in this series of mineral preprints.




World review

United States. Total mine production of clays was an
estimated 54,800,000 short tons in 1971 which was
essentially the same production as that in 1970.
United States imports of clays were estimated to be
85,000 tons in 1971, a nearly fixed requirement. The
major uses for clays, other than those used in the
heavy clay products industry, were as follows: refrac-
tories, paper manufacture, iron ore pelletizing,
absorbent and filtering uses, and pottery and stone-
ware.

The United States export market for quality
kaolin has generally increased in recent years,
primarily from the fast rate of industrial growth in
several European countries. The primary reason for
the upward trend was the world shortage of coating
grades of kaolin for paper manufacture; however, the
1971 market was depressed by the general recession
that affected all major western economies. United
States producers are taking a much greater interest in
developments in the European industry, possibly with
the aim of offsetting the effects of Britain’s entry into
the European Economic Community. The forecast
domestic demand for clays in the United States to the
year 2000 calls for an average annual growth of 2.8 to
4.5 per cent. It is expected that average prices for
most clays will rise slowly, reflecting higher quality
requirements for the specialty clays and increasing
costs associated with land acquisition, land rehabilita-
tion and environmental factors. Also, greater recovery
of byproducts and coproducts is expected to occur as
processing technology improves and as problems of
solid waste disposal become increasingly acute.

Britain. Britain is the world’s leading producer of
kaolin and ball clay for export. Approximately 20 per
cent of total clay production is exported, according to
sources available to the United States Bureau of Mines.
Major growth areas for British exports have been
Europe, United States and Japan. In western Europe
the major users were West Germany, France and the
Netherlands, which reflects their high per capita rate
of paper consumption.

Europe and Japan. The kaolin operations in con-
tinental Europe and Japan are reported to be mainly
small-scale, using limited processing equipment and
producing products of lower grade because of the lack
of high-grade kaolin deposits. The industry in these
countries is fragmented except in Bavaria (West
Germany), Brittany (France) and Czechoslovakia,
where significant advances are being made. Present
kaolin consumption in Europe and Japan is largely in
paper manufacture; however, local producers have so
far had only limited success in that market because
quality is inadequate. West Germany, with a
production of nearly 500,000 long tons, is the second
largest producer of kaolin in Europe. Most of the
kaolin is used in the ceramic and other industries to

Clays and Clay Products

which it is best suited. West Germany imports nearly
600,000 tons of kaolin annually, mainly for paper
manufacture. The bulk of this requirement is supplied
by Britain, foilowed by the United States. Exports of
kaolin from West Germany are usually in the refined
form and total about 90,000 tons a year.

Czechoslovakia is the largest producer of kaolin in
eastern Europe. Qutput is reported to be approxi-
mately 340,000 tons a year. The high quality of the
kaolin is indicated by the fact that 179,000 tons is
consumed in paper manufacture. There are indications
that Czechoslovakia is increasing its share of the
European market. In France many companies produce
kaolin, although operations are generally small, fairly
widely dispersed and relatively distant from major
markets. On the other hand, the industry in Brittany,
which accounts for about 80 per cent of France’s
output, is expected to expand its production substan-
tially in coming years through more integrated support
by a central body in Paris. Also, a major American
producer has acquired an interest in an operation in
Brittany, which will bring new capital to the region
along with additional technical and marketing
expertise.

Spain has the fourth largest production of kaolin
in western Europe. In 1970 the estimated total was
285,000 tons. Qutput was reported to have expanded
over two and a half times since 1960 and, according to
the National Mining Plan, which envisages a complete
modernization of many of the operations, output will
double again by 1976.

Greece produces approximately 60,000 tons of
kaolin annually, almost all for domestic consumption.

Denmark produces between 30,000 and 35,000
tons of kaolin a year. Most of the output is utilized in
the manufacture of low-alumina refractories and
glazed heavy-clay products. Requirements for paper
and other uses are mainly imported from Britain,
Czechoslovakia and West Germany,

The Netherlands produces no kaolin but acts as a
very important distribution point for American and
British clay entering Europe.

Production of kaolin in Japan is on a very small
scale except at the Itaya Mine, Yamagata Prefecture,
Honshu Island, which produces about 150,000 tons
per year. Total Kkaolin output is approximately
190,000 tons per year, most of which is low-grade
material. Most of the production goes into the
manufacture of refractories, for which it is well suited.
However, relatively large tonnages are also used in
filler applications, such as in rubber. The United States
is the principal source of imports, supplying about
100,000 long tons annually, Lesser amounts of kaolin
are imported from South Korea, Britain and the
U.S.S.R.

Outlook

The broad aspects of the clay industry in Canada have
not changed appreciably for many years. Common
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clays and shales that are suitable for brick and tile
manufacture occur in most regions of Canada and are
used extensively in the ceramic industry. On the other
hand, deposits of the high-quality clays, including
kaolins, fire clays and ball clays, are generally scarce
and contain small tonnages. The few known deposits
of fire clays and ball clays in the developed areas of
Canada are already being utilized. Much work has been
carried out on deposits containing kaolin but these
have not been developed because of small size, high
cost of beneficiation, or remoteness from trans-
portation or industry. Ontario and Quebec are
particularly deficient in developed deposits of
refractory- or kaolin-type clays. Lower-quality
deposits in the United States and Britain, the major
export countries, will be utilized in the future,
probably at increased cost and as a result of the
development of improved beneficiation methods.

In recent years there has been a great increase in
the number of ways that kaolin can be processed, both
by chemical and mechanical means. This trend is
continuing as producers endeavour to increase markets
and to meet the tighter specifications of industries in
which consumers are placing much more emphasis on
brightness, colour and viscosity than formerly. In the
United States continued demand for paper grades,
particularly for coating, is assured, barring adequate
substitutes. The rubber industry will continue to be a
big consumer, but its steady intake in recent years
suggests that it will not expand very rapidly in the
future. The ceramics market apparently has some
characteristics in common with the rubber market in
that it is already large and not expanding at a fast rate.
Paint and fibreglass applications are good potential
growth areas, if the right grades are developed; newer
uses, such as for catalysts in oil-refining, may prove to
be growing markets. A recent increase of up to 25 per
cent in the refractories market has been noted in
Canada. Proportionally, there has been a decrease in
the use of fireclay brick and an upswing in materials
such as high alumina, alumina silicates, basic refrac-
tories and monolithics (a family of materials applied
by means of casting, ramming, or gunning to form a
virtually jointless furnace lining). The major emphasis
in the production of refractory products will be to
cope with the higher operating femperatures and
greater throughputs required in industrial furnaces; the
higher-grade, superduty refractories are apparently in
heavy demand. Steel processes such as the basic
oxygen furnace, pressure pouring and continuous
casting, represent relatively new refractory require-
ments. New products and designs have also been
dictated by changes in reducing atmospheres in the
chemical and petrochemical industry, by increased
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demands for high-purity glass and by the need for
more economical production of ceramics.

Population increases, together with general
construction and industrial requirements, will
continue to produce demands for products manu-
factured from common clay and shale. These raw
materials, like other low-cost construction materials,
must be produced near the heavily populated areas
where the markets are situated. This necessary feature
of the industry will continue to produce increasingly
complex problems related to rising land costs, land use
conflicts, environmental control requirements, and
cost of land rehabilitation. Demands in industry have
indicated that some end-use products such as brick
and tile find competition from cement, glass, metals
and plastic manufacturers. On the other hand, clays,
being generally less expensive and very satisfactory for
their intended uses, are generally able to hold their
own, or to increase at the expense of the alternate
materials, for many end uses.

Bentonite and fuller’s earth

Bentonite, a clay which consists primarily of mont-
morillonite, a hydrous aluminum silicate with weakly
attached cations of sodium and calcium, is reviewed
separately.*

Fuller’s earth is primarily a calcium montmoril-
lonite clay characterized by natural bleaching and
absorbent properties; it is similar to nonswelling
bentonite. The terminology is confusing and bentonite
and fuller’s earth may not necessarily be separated in
world trade and production statistics by country.
Attapulgite, a magnesium-aluminum silicate, is a form
of high-quality fuller’s earth.

Prices

United States clay prices according to Oil, Paint and
Drug Reporter, December 27, 1971

Ball clay

Domestic crushed, moisture- ($ per ton)
repellent, buik, car lots, fob
Tennessee 8 -11.25
Imported lump, bulk, fob
Great Lakes ports 40.50

Imported, airfloated bags,
car lots, Atlantic ports 70
China clay (kaolin)
Water washed, fully calcined, bulk,

car lots, fob Georgia 68
Partially calcined, same basis 59
Dry-ground, air floated soft, fob

Georgia 14

*No. 6 in this series.



from Saskatchewan to the United States but the
quantity continued to decline in 1971. In total
approximately 40 per cent of Canadian production
was exported in 1971 and this proportion is expected
to increase in the near future once the mines with
long-term export contracts reach full production
capacity.

Imports, Canada imported 17.7 million tons of
bituminous coal and 400,000 tons of anthracite coal,
all from the United States in 1971. Imports were
down slightly in 1971 due to decrease in demand for
coking coal by the steel industry in Canada and also as
a result of the six-week bituminous coal miners’ strike
in the United States. Bituminous coal used for thermal
power generation accounted for slightly over 50 per
cent of total imports. Over 90 per cent of the
imported coal entered Ontario with the remainder
going primarily to Quebec and Nova Scotia. The coal
is purchased largely under long-term contracts and in
the case of steel companies, often from captive mines.
Spot shipments from individual United States coal
companies located in the Appalachian region of the
eastern United States are used to fill out requirements
to meet demand.

Thermal power industry

Coal used for thermal electric power generation
totalled 17.3 million tons in 1971 up from the 15.2
million tons of coal consumed by this industry in
1970. At the end of 1971, existing coal-fired electric
power plants had a combined total capacity of 8,870
megawatts (MW). In addition, plans have been
announced by utility companies in several provinces
which will result in the construction of thermal plants
totalling about 6,000 MW of capacity which is to be
completed within six years. This expansion is expected
to occur principally in Ontario and to a lesser extent
in Alberta and Saskatchewan. Of the 17.3 million tons
of coal used for power generation in 1971 it is
estimated that 8 million tons was domestic coal and
the remainder was imported from coal mines in
northwest Virginia and Pennsylvania for power
generation in Ontario.

The Hydro-Flectric Power Commission of Ontario
(Ontario Hydro) which is the largest consumer of coal
for electricity generation in Canada purchases most of
its coal by long-term contracts with United States coal
companies. Extra demand is met by spot purchase. In
1971, Ontario Hydro had less difficulty obtaining all
its coal requirements than in 1970 and as a result
lowered its purchases of Saskatchewan lignitic coal. By
the end of 1971, Ontario Hydro had nearly completed
construction of the first of eight 500-megawatt units
at its Nanticoke Generating Station at Port Dover on
Lake Erie. When all eight units are in operation this
will be the largest coal-fired generating station in
Canada.

Coal and Coke

Table 7. Canada, supply and demand of coal,
1960 and 1970

1960 1970
Supply short tons
Production 10,776,333 16,604,164
Landed imports 12,290,054 19,353,343
Total inventory change ~267,102 +1,808,653
Total supply 23,333,489 34,148,854
Demand
Exports 852,921 4,391,575
Domestic Sales
Electric utilities 1,846,149 15,199,471
Mining and
manufacturing 8,263,796 3,709,026
Coke making 5,288,217 8,092,379
Subtotal 15,398,162 27,000,876
Retail sales 4,615,323 641,562
Railways 655,418 138,016
Ship’s bunker 306,494 251,034
Government and
institutional 307,000 159,000
Subtotal 5,884,235 1,189,612
Coal mine and local use 860,189 430,141
Unaccounted for 337,982 1,136,650
Total domestic
demand 22,480,568 29,757,279
Total demand 23,333,489 34,148,854

Source: Statistics Canada,

Table 8. Contractual amounts of bituminous
coal for export to Japan

1972 1973 1974 1975

British Columbia (millions of short tons)
Kaiser Resources Ltd. 49 49 49 49
Fording Coal Limited 21 34 34 34

Total, British Columbia 7.0 8.3 8.3 8.3

Alberta
Cardinal River Coals Ltd. 1.1 11 1.1 11
Coleman Collieries Limited 1.7 1.7 1.7 1.7
Mclntyre Porcupine Mines

Limited 22 22 22 2.2
The Canmore Mines,
Limited 0.4 04 04 04
Total, Alberta 54 54 54 54
Total 12.4 13.7 13.7 13.7
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During the year, six of the eight units at Ontario
Hydro’s Richard L. Heamn Generating Station in
Toronto were modified to burn natural gas. Conver-
sion of the other two units is under way. When the
conversion is completed, four 100-MW units will use
only gas and four 200-MW units will burn either coal
or gas or a combination of both. Conversion of the
station from coal to natural gas was undertaken to
reduce air poliution.

Further expansion planned by Ontario Hydro
includes a 300-MW addition at its Thunder Bay plant
near Fort William. During 1971 investigations were
renewed to study the possibility of using the lignitic
coal situated at Onakawana in northeastern Ontario as
a fuel for thermal power generation. Burning tests
were conducted at Thunder Bay which indicated the
lignite could be used as a fuel for power plant.
Currently, investigations are proceeding on the
economic feasibility of such a plant at Onakawana.

A total of 2.8 million tons of lignite was used for
power generation in both Saskatchewan and Manitoba
in 1971. Lignite consumption in Saskatchewan level-
led off in 1971 after a 10-year period of substantial
gtowth in which lignite used for power generation
increased from 770,000 tons to over 2 million tons. In
Saskatchewan’s Esteven area, work was started on the
third 150-MW unit with completion scheduled for
1973. Upon completion, this station will be one of the
largest lignite-fired power plants in North America.

Commissioning of a 100-MW extension to the lignite-
fired Queen Elizabeth Power Station at Saskatoon was
delayed for one year due to damage of the generator.
A new mining operation in the Estevan area will be
established to supply approximately half of the future
coal requirements of the Boundary Dam Generating
Station at Estevan over the next 15 years. The
agreement was signed with Manitoba and Saskatch-
ewan Coal Company (Limited). The existing
agreement with Utility Coals Ltd. also covering
approximately half of the Boundary Dam coal require-
ments was extended to 1978.

To determine the location and extent of lignite
resources as a first step in assessing the feasibility of
developing further thermal power generation in the
province an extensive federal and provincial govern-
ment sponsored survey of lignite reserves in southern
Saskatchewan was begun in 1971.

In Manitoba, at Brandon and Selkirk two lignite-
fired generating stations having a combined capacity
of 392 MW consumed approximately 575,000 tons of
lignite.

In Alberta, Calgary Power Ltd. now operates two
large power plants on Lake Wabamun, 40 miles west
of Edmonton. These plants used subbituminous coal
from mines adjacent to the plants. Calgary Power’s
newest generating station, the Sundance, operated its
first full year in 1971 and used approximately a
million tons of coal, At this plant a second 286-MW

Table 9. Canada, coal used by thermal electric generating stations by provinces, 1956-1971
(thousands of short tons)

Nova New Saskat- Total

Scotia Brunswick Ontario Manitoba chewan Alberta Canada
1956 399 291 469 1 225 1 1,386
1957 459 213 724 1 303 — 1,700
1958 431 144 317 98 375 - 1,365
1959 426 141 196 34 435 187 1,419
1960 494 202 118 56 770 206 1,846
1961 504 168 272 116 964 229 2,253
1962 515 121 1,493 111 1,129 356 3,725
1963 534 107 2,807 66 1,054 582 5,150
1964 584 245 3,081 145 1,109 1,101 6,265
1965 698 368 3,932 193 1,196 1,335 7,722
1966 881 324 3,858 87 1,230 1,499 7,879
1967 835 303 4,889 42 1,471 1,573 9,113
1968 712 264 6,088 197 1,492 2,346 11,099
1969 745 165 7,082 56 1,238 2,621 11,907
1970 604 125 8,483 555 2,170 3,253 15,190
1971P 760 300 9,435 575 2,200 4,025 17,295

Source: Statistics Canada,
p Preliminary; —Nil,
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unit is under construction and will be completed in
early 1974. Approximately 1.4 million tons of
subbituminous coal a year are required for each unit.
With an ultimate capacity of about 1,300 MW from 4
units tentatively planned for the Sundance station, the
adjacent mine will need a production capacity of 5 to
6 million tons of coal a year.

At the mine site of Mclntyre coal mine near
Grande Cache, Canadian Utilities, Limited is building a
$34 million thermal power plant designed to use
oxidized and middling coal. The first unit of this plant
will have a 150-MW capacity and initial steaming is
planned for June 1972. Canadian Utilities also plans to
install and put into service by 1975, another 150,000~
MW unit at the Battle River Station at Forestburg.

Coke industry

In 1971, approximately 7.3 million tons of coking
coal were carbonized to produce 5.1 million tons of
coke. Coke production was down about 10 per cent
from the 5.7 million tons produced in 1970. The
decline in coke output is partially attributable to a
slight reduction in pig iron production which
decreased from 9.1 million tons in 1970 to 8.7 million
tonsin 1971.

About 90 per cent of the coking coal used to make
coke in Canada was imported from the United States.
The three major steel companies that operate coke
oven plants in Hamilton and Sault Ste. Marie have
captive coal mines in the United States. Of the 6.7
million tons of coking coal imported from the United
States in 1971, it is estimated that 3.8 million tons or
57 per cent came from captive mines,

Approximately 4.1 million tons, or 80 per cent of
the coke produced in Canada is charged to blast
furnaces for pig iron production. The remainder of the
coke is consumed by foundries, chemical plants and
nonferrous smelters. Coke trade has been small as
illustrated by the 317,765 tons of coke valued at $6.6
million that were exported in 1971 to seven countries
of which the United States was the largest purchaser.
Production of coking coal byproducts such as coke
oven gas, ammonia, tar and light oils is a small
industry in Canada because they are readily available
as petroleum-based products.

In 1971 an average of 1.4 tons of coking coal was
required for each ton of coke produced in Canada.
The coke rate, the amount of coke consumed per ton
of pig iron produced, was 1,080 pounds in 1971,
unchanged from the rate in 1970. Based on the coking
rate and the amount of coal required for each ton of
coke, it is estimated that in 1971 about 1,560 pounds
(0.78 tons) of coking coal were required per ton of pig
iron produced in Canada.

About 95 per cent of the coke produced in Canada
is manufactured in standard slot-type ovens at coke
oven plants in Ontario, Nova Scotia and Quebec. The
three largest coke oven plants are owned and operated
by integrated steel companies. The Algoma Steel

Coal and Coke

Corporation, Limited, The Steel Company of Canada,
Limited, and Dominion Foundries and Steel, Limited.

The Algoma Steel Corporation, Limited (Algoma)
has one of the largest coke-making plants in Canada,
located at Sault Ste. Marie, Ontario. In 1971 the coke
oven plant capacity was reduced by approximately
600,000 tons of coal as the result of the temporary
shutdown of an old coke oven battery for major
repairs. Repair of the old battery will extend its useful
life to 1977 in order to defer the large expenditure
which will be required to replace the battery, Algoma
had lower coke production in 1971 which reflects the
shutdown of No. 5 blast furnace for about 11 weeks
for relining. In 1971 Algoma started work on the
development of a new low volatile metallurgical coal
mine near Beckley, West Virginia, All the coking coal
used in the company’s coke oven plant comes from
subsidiary mining firms in West Virginia.

The Steel Company of Canada, Limited (Stelco),
as in the previous two years, had difficulty in 1971 in
obtaining adequate supplies of satisfactory coking
coals. Stelco imports the bulk of its coking coal from
subsidiary mines in the United States for its coke oven
plant in Hamilton, Ontario. The six-week United
States coal miners’ strike which began on October 1
curtailed operations and reduced output at the
Chisholm, Olga and Mathies mines, owned by Stelco.

In 1971 Stelco continued construction of a new
battery of 83 coke ovens scheduled for completion in
1972. These ovens will bring the total number of
Stelco’s ovens to 347. Coke oven capacity will increase
by 25 per cent by this addition to approximately 2.6
million tons of coke annually requiring about 3.6
million tons of coking coal.

In 1971 Stelco began construction of a new mine
in West Virginia which will have an annual production
capacity of 700,000 tons of high volatile bituminous
coking coal. Stelco also acquired a 127 per cent
interest in a company which is developing a low
volatile bituminous coal property in West Virginia,
Production is scheduled to begin in 1973 and Stelco’s
share will amount to 187,000 tons annually.

Dominion Foundries and Steel, Limited (Dofasco),
also located in the Hamilton area, has a coke oven
plant with an annual capacity of 1,312,500 tons of
coke. In 1971 Dofasco completed a fifth battery of
coke ovens, including facilities for the collection and
treatment of waste gases created in the coking process.
The new ovens represent a 34 per cent increase in
coke-making capacity. Dofasco’s annual coking coal
requirements are approximately 1.8 million net tons.
About 70 per cent of these requirements is provided
either from long-term contracts or from a property in
which Dofasco has an ownership interest. A 20-year
agreement was recently negotiated with Eastem
Associated Coal Corp. to supply the company with
500,000 tons of coal annually. This is in addition to a
current long-term contract with this company which
provides Dofasco with approximately 550,000 tons of
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Ta‘ble 10. Coke oven and other carbonization plants in Canada

Plant
Battery and Year Capacity, 1971 Coke
Coke Plant No. of Ovens Oven Type Built Coal Production Byproducts
(thousands (thousands
of tpy) of tpy)
The Algoma Steel Corporation, No. § - 86 Koppers-Becker Underjet 1943 2,100 1,481 Naphthalene, light oil,
Limited, Sault Ste. Marie, No. 6-57 Koppers-Becker Underjet 1953 gas, tar
Ontario No. 7-57 Wilputt Underjet 1958
No. 8 -60 Wilputt Underjet 1967
The Steel Company of Canada, No. 3-61 Wilputt Underjet 1947 2,670 1,824 Tar, sulphate of ammonia,
Limited, Hamilton, Ontario  No. 4 - 83 Wilputt Underjet 1952 sodium phenolate, gas,
No. 5-47 Wilputt Underjet 1953 light oil
No.6-73 Otto Underjet 1967
Dominion Foundries and Steel, No. 1-25 Koppers-Becker Gun Type Comb 1956 1,800 1,013 Tar, light oil, gas
Limited, Hamilton, Ontario  No. 2 - 35 Koppers-Becker Gun Type Comb 1951 ammonium sulphate, sulphur
No. 3-45 Koppers-Becker Gun Type Comb 1958
No. 4-53 Koppers-Becker Gun Type Comb 1967
No.5-53 Koppers-Becker Gun Type Comb 1971
Cape Breton Development No. §-53 Koppers-Becker Underjet 1949 900 385 Tar, crude oil, gas
Corporation, Sydney, No.6-61 Koppers-Becker Underjet 1953
Nova Scotia
Gaz Metropolitain, inc., No.1-59 Koppers-Becker 1928 626 264 Tar, light oil, gas
Ville La Salle, Quebec No.2-15 Koppers-Becker 1947
Manitoba and Saskatchewan 2 units Lurgi carbonizing retort 1925 110 40 Creosote, lignite, tar,
Coal Company (Limited), Char lignite pitch
and Briquetting Division,
Bienfait, Saskatchewan
Kaiser Resources Ltd., 10 units Curran-Knowles 1939 245 162 Crude tar, gas
Natal, British Columbia 10 units Curran-Knowles 1943
16 units Curran-Knowles 1949
16 units Curran-Knowles 1952
3 units Mitchell 1963




Coal and Coke
Table 11. Canada, coal coke production and trade
1970 19717
(short tons) %) (short tons) (%)
Production
Ontario 4,590,000 * 4,288,288
Other provinces 1,078,219 * 817,504
Total 5,668,219 * 5,105,792 *
Iimports
United States 331,984 10,666,000 459,171 14,928,000
West Germany 62,969 2,462,000 187,257 7,219,000
Total 394,953 13,128,000 646,428 22,147,000
Exports
United States 129,077 2,562,000 184,125 4,862,000
Netherlands — — 79,285 981,000
West Germany 36,420 393,000 23,410 224,000
Belgium-Luxembourg 3,315 188,000 13,955 113,000
Norway - — 8,978 136,000
Spain 18,105 242,000 7,783 340,000
Dominican Republic - - 229 8,000
Romania 48,968 1,447,000 - -
Italy 24,091 233,000 ~ -
Venezuela 13,914 149,000 - -
Total 273,890 5,214,000 317,765 6,664,000

Source: Statistics Canada.

*Practically all coke production is used by producers in the iron and steel industry and is not given a value.

pPreliminary; —Nil,

Table 12, Canada, coke production and trade, 1961-1971

Production Imports Exports

Coal Petroleum Coal Petroleum Coal Petroleum

Coke Coke Coke Coke Coke Coke

(st) (st) (st) (st) (st) (st)
1961 3,899,545 964,494 288,815 365,744 174,295 52,408
1962 4,021,774 201,985 247,304 338,068 126,024 31,858
1963 4,280,797 199,636 234,610 369,037 136,316 18,016
1964 4,342,982 206,815 315,763 440,607 85,969 21,225
1965 4,368,791 242,813 569,905 413,047 71,531 17,101
1966 4,426,051 230,119 584,965 499,154 71,952 9,668
1967 4,430,299 227,886 387,049 565,836 65,292 18,641
1968 5,310,762 238,601 255,405 561,407 143,771 8,436
1969 5,002,275 231,679 280,905 703,582 272,997 2,606
1970 5,668,219 207,649 394,953 779,079 273,890 53,289
19717 5,105,792 200,143 646,428 733,958 317,765 12,314

Source: Statistics Canada.
Ppreliminary.
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coal annually. Another principal source is through the
company’s ownership interest in the Itmann Coal
Company of West Virginia where purchases from this
mine normally total in excess of 250,000 tons
annually. Dofasco recently negotiated an option with
Imperial Metals and Power Ltd. to examine and
develop if it proves feasible, certain coal properties in
British Columbia.

Table 13. World coal production

Cape Breton Development Corporation (DEVCO)
at Sydney, Nova Scotia produced 385,000 tons of
coke from 546,000 tons of coking coal. In 1971 about
75 per cent of the coal that went into coke production
was Nova Scotia coal from Devco’s mines and the
remainder was imported from the United States. In
1971 Devco implemented a program to repair its old
coke ovens so that production can be stabilized at
600,000 tons annually by 1973.

Continent 1966 1967 1968 1969 19707
(thousands of short tons)
North America 560,567 578,944 570,615 584,376 619,929
South America 7,542 8,274 8,395 9,039 9,150
Europe 1,870,657 1,841,241 1,856,496 1,873,376 1,891,895
Africa 58,124 59,154 62,236 63,493 64,154
Asia 552,915 441,024 529,005 560,635 598,224
Oceania 64,640 67,721 73,325 81,020 86,200
World
Lignite (estimate) 808,386 792,304 811,071 846,023 868,180
Bituminous and anthracite 2,306,059 2,204,054 2,289,001 2,325,916 2,401,372
(by subtraction)
Total, all type 3,114,445 2,996,358 3,100,072 3,171,939 3,269,552

Source: U.S. Bureau of Mines, International Coal Trade.
Ppreliminary.
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Cobalt

D. D. BROWN

Production (shipments) of cobalt in Canada in 1971
was 4,992,000 pounds valued at $10.9 million com-
pared with 4,561,213 pounds valued at $10.2 million
in 1970. Canada is one of the major cobalt-producing
countries recovering nearly 90 per cent of its cobalt as
a byproduct of nickel-copper ores and the balance,
also a byproduct, from silver-cobalt ores.

Approximately half of the world’s current annual
supply of some 22,000 tons of cobalt metal is
produced as a byproduct of copper recovery in the
Zaire Republic (Congo). The other principal cobalt-
producing countries are Canada, Zambia, Finland and
the U.S.S.R.

The United States General Services Administration
sold 892,483 pounds of cobalt metal granules from
stockpile surplus in 1971. The total sales value was
$1,914,235, an average of nearly $2.15 a pound of
contained cobalt. Total sales from United States
cobalt stockpile in 1970 were 2.5 million pounds; sales
in 1969 and 1968 were 8.9 and 5.5 million pounds.
The sale of 40.2 million pounds excess cobalt in
stockpile was authorized in July 1970.

Published prices for cobalt had remained unchan-
ged until late in December 1971 since November 1969
when the producer’s price of cobalt metal shot, 99 per
cent Co, in 250 kilogram drums, was increased to
$2.20 a pound at New York and Chicago. On
December 27, 1971, African Metals Corporation, the
importer of Congolese (Republic of Zaire) cobalt
refined in Belgium, raised its New York price of cobalt
shot to $2.45 a pound. Effective December 29, 1971,
Sherritt Gordon Mines, Limited raised the price of its

high-purity powder 20 cents to $2.55 a pound of
cobalt in 10-ton lots; Sherritt briquettes were raised
20 cents to $2.58 a pound. Finnish cobalt producers
and French refiners of Moroccan cobalt concentrates
also raised their prices by similar amounts. Falcon-
bridge raised the price of its electrolytic cobalt to U.S.
$2.45 a pound on February 3, 1972.

Outlook

Cobalt has been in abundant supply with demand
reduced in Europe and the United States during the
latter half of 1970 through 1971. New and increased
supply from Zaire, Canada, Zambia, Finland and
other sources will be available to meet all normal
demands. Sales from the United States General Servi-
ces Administration stockpile will extend over several
years and they, coupled with increasing production,
will assure reasonably stable prices and adequate
supply. Byproduct production of cobalt from new
nickel mines will provide additional supplies over the
longer term.

Canadian production
Canada’s production of 4.99 million pounds of cobalt
in 1971 compared with 4.56 million pounds in 1970
reflects a continued growth in 1971 despite domestic
nickel production cutbacks effected during the second
half of 1971.

The International Nickel Company of Canada,
Limited (Inco) delivered 1.98 million pounds of cobalt
in both 1971 and 1970.
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Table 1. Canada, cobalt production, trade and consumption, 1970-71

1970 1971P
(pounds) *) (pounds) %)
Production’ (all forms)
Ontario 3,692,529 8,211,391 4,235,000 9,262,000
Manitoba 817,718 1,885,888 700,000 1,551,000
Quebec 50,966 110,087 57,000 123,000
Total 4,561,213 10,207,366 4,992,000 10,936,000
Exports
Cobalt metal
United States 699,798 1,701,000 632,518 1,693,000
South Africa 47,631 342,000 30,020 176,000
France 26,738 69,000 27,219 67,000
Japan 49,859 80,000 7,711 44,000
Belgium & Luxembourg — - 31,466 33,000
West Germany 298 2,000 13,200 32,000
Other countries 15,525 54,000 6,368 21,000
Total 839,849 2,248,000 748,502 2,066,000
Cobalt oxides and salts?
Britain 1,642,700 2,396,000 2,466,500 3,351,000
Belgium & Luxembourg 202,300 394,000 — -
Total 1,845,000 2,790,000 2,466,500 3,351,000
Consumption3
Cobalt contained in
Cobalt metal 246,463 .. 126,976
Cobalt oxide 23,894 .. 37,011
Cobalt salts 56,673 .. 57,007
Total 327,030 .. 220,994

Source: Statistics Canada. 2

1 Production (cobalt content) from domestic ores. © Gross weight,
3 Available data reported by consumers.

P Preliminary; — Nil; , . Not available.

Table 2. Canada, cobalt production, trade and consumption, 1962-71

(pounds)
Exports Imports
Cobalt Cobalt Oxides Cobalt Cobalt
Productionl Metal and Salts? Ores? Oxides? Consumption3

1962 3,481,922 542,565 1,629,900 — 40,936 383,442
1963 3,024,965 739,229 1,098,300 2,500 28,291 364,594
1964 3,184,983 593,607 1,654,900 .. . 365,851
1965 3,648,332 292,191 1,414,200 .. .. 366,036
1966 3,511,169 627,990 1,308,300 .. .. 392,177
1967 3,603,773 1,498,559 1,934,500 .. . 293,086
1968 4,029,549 1,210,909 1,646,500 e .. 358,098
1969 3,255,623 1,155,291 1,199,800 .. . 393,658
1970 4,561,213 839,849 1,845,000 .. .. 327,030
1971 4,992,000 748,502 2,466,500 .. .. 220,994

Source: Statistics Canada.

1 Production from domestic ores, cobalt content, From 1967, production includes cobalt content of Inco and of
Falconbridge shi3pments to overseas refineries, but prior years exclude Inco shipments to Britain,

2 Gross weight. 3 Consumption of cobalt in metal, oxides and saits.

P Preliminary; — Nil;, . Not available,
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Table 3. World production of cobalt

1969 1970P 1971€

(short tons of contained cobalt)

Republic of Zaire 11,000 15,386 12,500
Finland 1,800 1,222
Morocco 1,700 666 550
Cuba 1,700

U.S.S.R. 1,650 .. ..
Zambia 1,650 2,400 1,750
Canada 1,628 2,280 2,496
West Germany 864 .. ..
Australia 330 260 275

Total 22,322 25,692* 22,321*

Sources: U,S. Bureau of Mines, Minerals Yearbook for
1969; for 1970 and 1971 U.S. Commodity Data

Summaries, January 1972. For Canada, Statistics
Canada,
*Totals include estimates for unavailable figures,

1970 =4,700; 1971 = 3,528,

! Changed from Democratic Republic of the Congo
(Kinshasa) on October 27, 1971,

D Preliminary;. . Not available; €Estimated,

Cobalt deliveries of Falconbridge Nickel Mines
Limited were lower in 1971 than in 1970. The
company produces cobalt at its refinery in Kristian-
sand, Norway, from nickel-copper matte shipped from
Canada. Falconbridge is planning the construction of a
new nickel refinery at Becancoeur, Quebec, that will
produce cobalt salts as a byproduct; completion of
this plant is expected in 1975.

Sherritt Gordon Mines, Limited produced 561,000
pounds of cobalt compared with 803,000 pounds in
1970. Cobalt is recovered as a byproduct of Sherritt’s
nickel-refining operations at Fort Saskatchewan, Al-
berta. The refinery treats nickel-copper concentrates
from the company’s Lynn Lake mine in Manitoba and
from nickel- and cobalt-bearing materials received on a
toll basis.

Cobalt is recovered as a byproduct of the smelting
and refining of silver-cobalt concentrates from the
mines of the Cobalt and Gowganda areas of Ontario.

World production

World production of cobalt in 1971 was estimated at
22,321 tons (cobalt content) compared with 25,692
tons in 1970. The decline was due to a reduction of
cobalt output from Republic of Zaire, Zambia and
Morocco. Sales from United States stockpile surplus
were only 446 tons (cobalt content) compared with
1,200 tons in 1970.

Consumption and uses

Consumption of cobalt in Canada in 1971 was
220,994 pounds, 57 per cent as cobalt metal, 26 per
cent as cobalt salts and 17 per cent as cobalt oxide.

Cobalt

Table 4. United States, consumption
of cobalt by uses, 1969-70

1969 1970

(thousands of pounds
cobalt content)

Steel (ingots and castings)

High-speed and tool 575 534
Stainless steel 73 114
Alloy (excluding stainless
and tool) 282 136
Cutt