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THE NICKEk-COPPER thINING, SMELTING AND REFINING INDUSTRY IN CANADA, 

t4 

The Mining, Metallurgical and Chemical Branch of the Dominion Bureau of 
Statistics at Ottawa shov.in finally revised 1933 statistics, a Canadian production 
of 83,264,658 pounds of nickel valued at $20,130,480 as compared with an output of 
30,327.968 pounds at $7,179,862 in 1932 	The statistics relating to 1933 reveal an 
increase of 174.5 per cent in quantity and 1804 per cent in value over the corres-
pond.ng figures for the preceding year. 

This increase followed continuous annual declines in Canadian nickel production 
since 1929 and the pronounced recovery effected in the nickel mining industry during 
the past calendar year is signifi.cant in that it is more or less synchronous with a 
rather broad and definite upward trend in both domestic and foreign trade. It is 
especially noteworthy that the 1933 Canadian nickel output, after over three years of 
exceptionally depressed industrial conditions, represents the fifth largest annual 
production ever recorded for the Dominion This ability for rapid expansion reflects 
not only the stability of this industry but also the high degree of efficiency 
developed within the two Canadian nickel mining organizations 

Practically all of the nickel produced in Canada is derived from the copper-
nickel bearing deposits of the Sudbury district, Ontario. Two companies operate mines 
and metallurgical plants in this area. The International Nickel Company of Canada, Ltd., 
conducts smelting operations at Copper Cliff and Coniston, Ontario, while the .Falconbridge 
Nickel Mines, Ltd, smelt their ores at the Falcoabridge mine located a few miles east 
of the town of Sudbury. This last named company treat their matte in a refinery at 
Kristiansand, Norway, The relatively small amount of nickel oxide produced at Deloro, 
Ontario, is recovered from silver-cobalt--nickel-arsenic ores mined in Northern Ontario. 
Smelter matte made by the International Nickel Company is treated in plants located 
at Clydach, Wales; Huntington West Vrgi.nia; at Port Colborne and Copper Cliff, Ontario. 

a 

The International Nickel Company reports that during 1933 there were shipped 
1 9 336 9 040 tons of ore from the Frood and Creighton mines. The former furnished 

• 952 ) 725 tons and the latter. 383,315 tons. The Frooct mine was operated throughout 
the year and mini ng was resumed at Creighton during June after a prolonged shut-down. 
Ten new stopes and eight pillar stopes were brought to the production stage in the 
Frood mine, thus making available for mining seventytwo stopes rated at one hundred 
and fifty tons each daily and eight pillar stopes rated at fifty tons daily, Opera-
tions at the company!s  conoentrator were increased during the year, the total ore 
milled amounting to 996,515 tons. Improvement in metallurgy continues and is re- 
flected 3.n better recoveries and lower costs4 Experimental process investigations and 
micro- hotography on the occurrence of the precious metals in ores are now receiving 
attention. The Copper Cliff smelter produced 53,186 tons of bessemer matte and 
61,385 tons of blister copper. This was the first full year of operation for the 
new Orford process plant and the results were so satisfactory from the standpoint of 
costs and quality that the wisdom of moving from Port Colborne to Copper Cliff has 
been proved., The Coniston smelter 'resumed operations in June with two blast furnaces 
and two converters and treated 328640 tons of ore and produced 20,645 tons of 
bessemer matte. 
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At Port Colborne the refinery produced 41,496,664 pounds of nickel in the 

form of electrolytic cathodes and nickel in oxide. Operations were resumed in May 
when three electrolytic circuitwere started, followed by two additiønal circuits 
in June and a sixth in August. All six circuits remaThed iii operation during the 
balance of the year. The principle of spreading labour at Port Colborne continued and 
the management was able to provide work for all former married employees. As a 
result of the increased operations, employment conditions in the town at the close 
of the year were much improved. 

The output of nickel' at the Clydach refinery (The Mond Nickel Company, Ltd. - 
Wales) was 20,760,117 pounds compared with 7,416,464 pourds in 1932, an increase of 
180 per cent; research work was carried on throughout thb year, primarily in connection 
with experimental refining bythe high pressure carbonylprocess. The average number 
of men employed at this refinery during the year was 722-as compared with 458 in 1932. 

"Monel metal" is reported to have become an important percentage of the total 
output of Henry Wiggan & Co. Ltd. (a subsidiary of The Mond Nickel Co. Ltd.-England), 
amounting in 1933 to 17 per cent. At the Huntington works (The International Nickel 
Company, W. Va., U.S.A.) "monel metal" shipments were llper cent in excess of 1932 and 
combined shipments of rolled nickel "inconel" and special alloys showed an ..ncrease of 
86 per cent. 

The total number of employees of the International Nickel and subsidiary 
companies at the end of 1933 was 8,297, distributed as follows: Canada, 4,772; Great 
Britain, 2,339; United States, 1,138; other countries, 48. 	Employees on December 31, 
1932, numbered 4,654, the increase amounting to 78 per cent was due in main 'to the 
increased scale of operations necessitated by the growing demand for the company's 
meta1. 

Proven ore reserves of the International Nickel Company on December 31, 1933, 
were 204,783,399 tons. With the resumption of mining ana substantial scale develop 
ment and exploratory work must be resumed. In consequence a three-year development 
program for the Frood and Creighton mines has been approved. 

Sales of nickel in all forms by the International Nickel Company and including 
nickel in alloys amounted to 74,356,969 pounds compared with 34,406,953 pounds in 1932, 
an increase of 116 per cent. Sales of nickel in refinery products of Port Colborne, 
Ontario, and Clydach, Wales, amounted to 61,353,495 pounds compared with 24,776 9 420 
pounds in 1932, an increase of 148 per cent. Sales of nickel in products of the rolling 
mills at Birmingham, England; Glasgow, Scotland, and Huntington, West Virginia, U.S.A., 
and of the foundry at Bayonne, New Jersey, U.S.A., totalled 13,003,4-74 pounds (includes 
nickel contents of "monel metal", rolled nickel and alloys) as compared with corres-
ponding sales of 9,630,533 pounds in 1932 or an increase of 35 per cent. 

Significant figures of accomplishment by Falconbridge Nickel Mines Ltd. 
during 1933 as compared with 1932 are as follows:- 

1933 
	

1932 

Tons ore broken ...............,................ 
Tons ore hoisted 
Tons broken ore reserve 
Tons new ore developed 
Tons total ore reserves .....................  . . 
Grade of reserves - per cent nickel 
Grade of reserves - per cent copper 

430,645 
267,575 
408,780 
160,000 

2,817,884 
2.23 
.93 

247,004 
159,573 
227,321 
314,648 

2,920,457 
2.25 
.93 
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The completion and inauguration of the intreased plant facilities at the 

Falconbridge sine marked a very decided advance in practice and accomplishment. The 
flotation-concentrator for the lower grade high silica marginal ore3 the sintering 
plant for agglomerating the concentrates with flue dust and mine fines,, the mechanical 
equipment for facilitating the blast furnace smelting, all went into operations  
smoothly. The entire reduction plant was in operation a total of 324 days during 
1933. Results of operation tabulate as follows:- 

Total ore treated 
Matte produced 
Nickel produced in matte 
Copper produced in matte 
Metals per tonof ore 
Metallurgical losses per ton of ore 

232,661 short tons 
8,297 short tons 
4,671.5 short tone 
2,103.5 short tons 

43.31 lb , nickel, - 19 lb . copper 
3.15 lb • nickel - 1.64 lb copper 

For the yr 1933 the amount of matte received at the Norwegian ref1nery, 
the refinery production, the metals in process, and the matte on hand at the end of 
the year, were:- 

Contents 
Nickel Copper 

Short tons Lb. Lb. 

Fa1conbridgeinattereceived................' 8 9 281.28 
Metal content less refining losses 9 11 051,497 3,940,094 
Produced in marketable form during theear - .., 7,..468,320 3,.282,.113 
Metals in process at end of year ........ 2.165.915 688,436 

Matte on hand at end of year eaeaeooeosse.00. 671.859 729,638 35.180 

Combined development footages, attained on all levels of the Falconbridge 
mine during the period reviewed, diatribute as follows:- 

Drifting and cross-cutting .........,....... 	3,083 feet 
Raising .DO.•,øO.O.00OOO•OOO•O9OU•S•••OO•• 	 909 feet 
Stope entrances ....o..,...o.......o,....,00 	340 feet 
Box holes 	. , . . . 	. . a a 	a o . . 	• . . . 	64 only 
Diamondtestdrilling.00001................. 	3,071feet 

During the year shipments to consumers totalled 6,336,026 pounds of nickel 
and 3,405,980 pounds of copper for Falconbridge account. 

In Strathy township, Teinagami.Forest Reserve, Ontario, Coniptau Mines 
Deve).opment Co. Ltd., conducted considerable development work during 1933. This 
included both underground and surface operations; bulk samples shipped from the 
deposit in 1930 were reported by the owners to contain appreciable amounts of copper, 
nickel, platinum and gold. 

During 1933 extensive surface operations were conducted near Yale, British 
Columbia, by the B.C. Nickel Mines, Ltd. This consisted of seven and one-halt miles 
of road construction, topographical surveying, installation of a hydro-electric power 
plant and transmission line and establishment of temporary and permanent camps. The 
ore deposits of this comparr consist of nickel-bearing:pyrrhotite. 

The International Nickel Company states that the worldts  consumption of 
nickel in all forms aggregated 96,000,000 pounds in 1933 as compared with 57,000,000 
pounds in 1932 and 73,000,000 pounds in 1931, and it is remarked by this organization 
that if there has been any one factor more important than others in the recovery of 
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the nickel market, it has been the tncreas.e during 1933 1 n the production and saies 
of automotive vehicleS, which has occurred in practically all industrial countries 
The continued liquidation duri.ng the preceding year, to a1zozt negligible tonaage., 
of nickel-bearing scrap as well as of nickel-bearing products, alsu contiitutcd to 
the increased demand0 Nickel consuming industries appear now to be operating nimo3t. 
wholly on the basia of newly wined nickel 

Research work was recently conducted by the Department of Mines Ottawa. 
on disseminated copper-nickel ore from the Falconbridge mine0 Minerals present In 
the polished sections of the ore were various dark silicates 9  quartz 9  calcite, 
pyrrhotite, pentlandite, chalcopyrite, sphalerite, and cemeniteU The work was 
conducted to check previous tests and determined a 8Ultable flotation re-agent balance 
for the treatment of these ores in the new Falconbridge concentrator4 These tests 
are described in detail in report 736 issued by the Mines Branch, Department of Mines, 
Ottawa. 

The Chemical Trade Journal and Chemical Enginecr, London 0  reports a new 
type of catalyst, for the hydrogenation of oils, is formed of a nickel-alu&inium alloy.. 
The nickel content is preferably 7-8 per cent as this insures the most favourable 
mechanical properties in the product but the best composition for the actual. catalytic 
effidiency is 27-28 per cent of nickel..0 It is very active and practically in 
sensitive to the actions of poisons such as hydrogen sulphide0 By the use of thi a 
catalyst, hydrogenation can be effected at ordinary pressures and by means of hydrogen 
prepared by the iron-steam method0 

It is interesting to note that nickel-bearing pyrrhotite deposits were 
reported in 1933 as haiing been discovered in Korea4. The ui.neral occurs about 
eleven miles from the village of Shingukukal or some 35 miles from Gyo.-Oku 9tation 
on the Kankyo Railway0 AuthorJ.tative information relating to the economi.c importance 
of these ores is not available at present0 

In 1932 twenty tons of nickel ore werq'reported as being shIpped to Antwerp 
from the nickel deposits recently discovered at Minas, Geraes, Brazil.4 High-grade 
material assayed 7 to 8 per cent nickel while the lower grade, of which the greater 
part of the deposit is composed, contained 2,5 to 3 per cent of the metaL 

"Russian Economic Notes" as published by .the United States Department of 
Commerce, Washington, contains the following statement - "The known reserves of 
nickel, zinc, a number of other non-ferrous metals, and bauxites provide favourable 
conditions for extensive .developme.nt, in the Urals, of new branches of non ferrous 
metallurgy4. The first nickel plant in the union has been completed at Verhkhne--
Ugalei0000 ...". 

PRINCIPAL STATISTICS OF THE NICKEL-COPPER MINING, SMELTING AND REFINING INDUSTRY IN 

1931 	1932 
	

1933 

Number of firms ... 0 	o 00 	0 0 	. 0 0 00 

Number of mines 	• 44 0 0 0 0 4, 0 4 44 0 0.00 0 0 S 0 

Number of smelters 0. 0 	• 0 44 44 0 0 0 0.00 44 0. 0. 

Number of refineries 
Capital employed 
Number of emp'oyees - On salary 

On wages 
Total 

Salaries and wages - Salaries 
Wages .4j.4o003oo)OOu.4 

Total 
'ui. apd e 1  eeric.t 	ed 

•_-a_.a-a.a.- 	 - ,. 	A . .4.tt  

3 
6 
3 

• 	1 
76,702,948 

194 
• -- 

OQO.  
716 224 

7 654 

274,709234 

3 
6 
3 
1 

78J88 9 204 
188 

• 2,218 
• 

611,496 
3309 

S  
099 

•_'9 	O 
L, 'I9iS 

1 A 
%.#8d 
#81 *7 4' 

•., 
7'7 

.i  

4 
7 
3 
1 

84,836,327 
191 

3,407 
- -- 3596 

61, 599 
4,971 0U. 
S .588 610 

' O' 4 
•.JJ_44.t.1.L., dk.1 
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1932 and 1933 

1931 	1932 	1933 

$ $ 
(a) Present value of lands, buildings, 
fixtures, toola and other equipment 
(not i.nc1uding unbroken ore) 64,252 2 508 67,316 1 300 73 0 932 0 521 
(b) Inventory value of materia1 	on hand, 
stocks in process, Aial. and mi5ce3.laneous 
supplies onhand 10 0 961 2881 3 0746309 5 2 462 0 602 
(c) Tnventory value of finished products 
onhand (x) 6 19 540 2 513 3,683,479 
(d) Operating capital (cash, eto0) 00000000 48859 585082 1757,72 

TOTAL 76702,948 78188204 84,836327 
(x) Tnciuded with item (b) 

WAGE-EARNERSE(PL0YED_BY MONTHS 0  1931 1932 and 1933 

1931 	1932 	1933 

January 4,726 3,014 1,822 
4,656 3,019 1,957 

MarO 4,641 3,039 2,036 
Apr1 4,620 2 2 577 1,976 
May 	3.)O*OS•O0QO'00O000fl0 4 9 597 2,379 2 0 034 
June 	.0.0 	0000...00000 	, . 4 9 422 2,434 3 0 001 
July 4324 2,235 3,957 
August 	.30•0009'Uoe*0QQS00O00O 4,262 1,672 4,523 
September 3,657 1,628 4,775 
October 3,068 1 9 580 5,050 
Noveaber00.'.,0•,,000000,000 3,195 1,490 4,968 
December 	 _____ 3094 1551 4762 

UEI AND 	 FOR HEAj. 4N JJ2 and 193 - 
1933 

Cost at Cost at 
cuJ.ty 	works Quantity works 

Bi,t.um.l,nous coal 	- Canadian short ton 414 2,701 287 1,706 
Imported ... short ton 6 0 435 35,954 6 9 846 37,817 

Anthracite coal short ton 327 5,043 437 6,296 
Coke 	,. 	.... short ton 801 7 9 257 842 7,279 
Gaso1ne (exclusive of motor 
vehic]es) 	.. .., 	. Iwp. gai 4,984 1,325 11,777 2,638 

Kerosene 	,., Imp0 gal0 4 9 797 960 3,815 763 
Fuel oil and diesel oil 	l.a. Imp0 gal0 1,949 9 693 73,831 178,295 9,187 
Wood 	, 	, cord 1,525 7 9,968 74 465 
Gas - Natural M cuft0 .4. 0.01 79 69 
Other fuel 	. ,.- 9 0 661 001 

1ectrtcty purchased Lj 51Q 8360 002963394_ 
TOTAL 6444 - 	... 700.166_, 

In aition to 32,484 tons of coke valued at $300,796 (x
- 	

dd 
___ 

and 75,197 tons of imported 
coal worth $416 9 345, the 1932 statistics include data relating to metallurgical 
operations 
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FUEL  AND ELECTRICITY USED FOR METALLUB&ICAL PURPOSES. 133. 

Quantity Cost at 
-- — - 	works 

Bituminous coal — Canadian ...4.Se.aes..e... short ton 29 0 630 157,039 
Imported 	................. short ton 89,446 467,571 

Coke 	•,,•, 	•... . .. . . . . ...,..... .. ...,. ... short ton 101,862 916,570 
Fuel oil Imp. gal. 4 1 542,854 172,844 
Wood. 	. .. . , . . ... . 	. . .5 . . . . •......... ... . . .. . . cord 2,834 20 2 009 
Other fuel 	.........,...................... XXX ... 22 1,079 
Electricity purchased ...................... 36,691,360 - 	125,938 - 

TOTAL a..... 	. 	. . 	.. ocx -. 1_,882,050 - 	- 
OUTPUT FROM NICKEL-COPPER MINES AND SMELTERS 1931, 1932 and 1933. 

1931 	1932 	1933 

Ore mined 	............................ ton 1,714 0 075 826,041 1 1 613,956 
Ore 	shipped 	.......................... ton 1,689 1874 790,614 1 0 53,887 
Content of ores, etc. shipped — 

Copper 	.........................lb. 123,641,190 92,144,651 125,742,427 
Nickel 	......................... lb. 89 2 424,886 39,001,127 81,078,021 

Ores, concentrates treated at smelters ton 1 1884,959 793,552 1,523,814 
Matte produced 	...................... ton 100,273 41,660 82 0 128 
Content of matte — 

Copper 	......................... lb. 77,621,143 32,353,240 51,863,731 
lb. 81,285,931 33,871,440 73,420,514 

Matte shipped to Canadian refineries • ton 63,076 6,651 42,209 
Matte shipped to foreign smelters ton 30,294 21,778 43,315 

Out of a grand total of $400,522,121 paid in dividends, by Ontario metal 
mines, to the end of 1933 the nickel-copper mining industry of this province contributed 
$149,723,449 or 37.4 er cent. 

PRODUCTION IN CANADA AND E0ORTS OF NICKEL, 1932 and 1933. 
193 2 	1933 

Quantity Value 	Quantity 	Value  $ 
PRODUCTION- 
Nickel in matte or residues exported(a); 
refined and electrolytic nickel produced; 
and nickel in oxides and salts sold ... 1h.30,32968 	7,179,862 83264.658 20,130480 

EXPORTS- 
Nickel, fine; n.ickel contained tn ore, 
matte or speiss and nickel conained in 
oxide  lb.52 L071,900_-7,28396488200 22,7&68 

(a) Nickel in matte exported valued at 18 cents per pound. 

ODUCTION OF NIGKEL 'ROM Ck ADI 	.OES, 124 — 1933.  
Poud 	- _lenr_ _ - Vallip $ 

1924 	.... 69,536,350 	19,470,178 1929 	..... 110,275,912 27,115,461 
1925 	..... 73,857 2 114 	15 2 946,672 1930 ..... 103 0768 2 957 24,455,133 
1926 •.... 65,714 0 294 	14,374,163 1931 •.... 65,666,320 15,267,453 
1927 	..... 66,798,717 	15,262,171 1932 •.... 30,327,968 7,179,862 
1928 96,755,578 	22 2 318,907 1933 	..... 83 0 264,658 20,130,480 
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INDUSTRIAL USES OF NtCKEL ALLOYS 

(Supplied by International Nickel Co. of Canada, Ltd.) 

iickel is extensively used in combination with other met4s  in steels, irons 
u,d tt large number of non-ferrous alloys, many of which are "key" materials of ik1usti;. 

Nickel steels (% to 7% nickel) 
Nickel steel castings (1% to 4% nickel) 
Corrosion resistant steels (7% to 35% nickel) 
Heat resistant steels (7% to 35% nickel) 
Heat resistant alloys (35% to 85% nickel) 
Electrical resistance alloys (up to 85% nickel) 
Iron nickel allo's - 
Non-magnatic (io to 25% nickel) 
Low expansion (35% to 45% nickel) 
Highly magnetic (45% to 80% nickel) 
Nickel ca8t irons - 
High quality cast iron (% to 5% nickel) 
High strength cast iron (1% to 2% nickel) 
Chilled cast iron (4% to 5% nickel) 
Corrosion resistant cast iron (12% to 30% nickel) 
Nickel wrought iron (% to 5% nickel) 
Nickel-silver (5% to 30% nickel 7  plus copper and zinc) 
Nickel bronzes (1% to 5% nickel) 
Copper-nickel alloys (15% to 50% nickel) 

PRODUCTION 	NICKEL IN NEW CALEDONIA, 1929-1933. 

Yield Exports 
Ore first fusion nickel 1st fusion 

Quintals Quintals Quintals 
(220.4 lb.) (220.4 lb.) (220.4 lb.) 

1929.................. 1 0 360,000 42,260 54,700 
1930 	................. 1 1770,000 55,000 67,400 
1931 	............... 1,553 1 300 60,330 55,000 
1932 	................. 931,000 32 3,310 39,140 
1933 (first six months) ... ... 24,000 

11

The American Bureau of Metal Statistics reports the nickel content of matte 
exported from New Caledonia in 1933 at 3,400 short tons. 

A preliminary estimate of 30,000 quintals of refined nickel is reported as 
produced in France during 1933. It is reported from that country that there is no 
intention of constructing a nickel refinery in the Pyrenees at the present time; it 
was announced in the press in 1952 that a nickel refinery, to operate on hydro-electric 
power, might be constructed in this region. The 1933 annual report of the 
tIConission Permanente des Valeurs de Douane" of France states- "The prices of 
nickel remain most stable. The imports of nickel products of first fusion show in 
1932 a decrease of 30% of which the main part is attributed to a decline in consumption, 
the surplus being likely due to the irregularity of shipments. The tonnage is 
larger in 1933 and the share of New Caledonia is still predominant. 

"Our French industry of refining met with more competition and the imports of 
pure metal in ingots were more than twice that of 1933(a) and are notably higher than 
in the years of prosperity. 

(a) Renort states 1933. however, context would indicate that 1932 is the year referri to. 
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WOLD PRODUCTION OF 9K1J ORE i.930-)2 
(in terms of metal) 

(Taken from the Imperial Institute's publication "The Mineral lndustry of the rid f. 

npire and Foreign Countries") 
(long tonal 

1930 	1931 	193 

PI1ITISH EMPIRE 
Canada 	..... ..................... 
India (b) ....... .......... 
Auatra].ia 

Total 

FOREIGN COUNTHIES 
Groece ........ ...... a 

Norway 	 ................ 
United States (d) . . . . . . ....... . . . . 
New Caledonja (c) .............. • 

Tots]. . . . • . . . . . . . . , . 

WORLD'S TOTAL ..................  

I 

	

46,325 	2',31 	13,5 

	

951 	804 	713 
118  

S 	 - 

"a 638 
862 523 
275 333 f4 

_8OO 3.800 
5.900 51L30( 4 

53,300 35,400 
a) Information not available. 
b) Nickel content of speiss obtained as a by-product in smelting operai. ..'r.,. 
c) Estimated content of matte and ferro-nickel obtained at smelters. Car. 

mined was as foflows:- 
].931............,...... 7,318longt.ons 
1932 ................... 4,958longtons 

(d) Nickel content of salts and nickel produced as a by-product in the electrc.•. 
refining of copper (partly from imported blister copper). 

P I R E C T 0 R 

Firms in the Nickel-Copper, 1(ining and &iolttng Xnduøtry In Canada. 13 

Name of Fthn 	Head. Office Addreas 	Loci 4 o 
Carud1.' 

QTARIO - 
Cuniptau Mines Development Co.ltd6c)  465 Bay St., Toronto 
Fa1ccihridge Nickel Mines, Ltd. 	100 Adelaide St.L, Toronto 
International Nickel Co. of 
Canada, Ltd. 	Copper Cliff  

,1 

Strat 
I 

Copp.. 
Conito. 
Port COlba;... 

BLRITISH COLtJMBIA - 
B. C. Nickel Mines, Ltd. x) 

	
510 Hastings St,W., Vancouver 

(x) Operating but not producing.. 
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