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THE NICKEL-COPPER MINING, SWELTING AND REFINING INDUSTRY IN CANADA, 1932.
-‘-/\ F™

®inally reviced statistics on njckel production in Canada during 1932 as
vacorted by the Mining, Metaliurgical and Chemical Branch of the Dominion Bureau of
Statislics at Ottawa, show aa output of 30.327.968 poupds valued at $7,179,862 as
compared with 65,866,320 pounas worth $15,LR7,453 in 193} and 102,768,857 pounds at
124,455,153 in 1930 The 1932 productiuvn represents a deciine of 53.8 per cent in
quantity and 53.0 per cent in value from the preceding year and 70.3 per cent in
voluwe and 70.6 per cent in value from 1230 This persistent falling-off in nickel
output during recent years is but congistent with the declining productions of
prectically all other industries and not only retlects the strongly entrenched position
which the metsl had sttaived under normel conditions but emphasizes its widespread and
alwost phenorenal adeption in Industry anpd art.

Froduction of nicksl during the first six menths of 1933 amounted to
22.8B0L,4%4 powds as comparad witn Z1,182.786 pounds for the corresponding period of
19%2  During the first two montns of 1933 production wes considerably less than
far Japuary and February of 1952 Outputs for March and April were somewhat higher
end production in May and June showed such a marked improvement that the total for
the first half of 1953 wus higher than for the corresponding period of the precedaing

yoe!

Wi-kel production figures as given for 1932 include the nickel in matte
exported by the Tnternational Nickel Company uf Canada. Ltd., and the Falconbriage
fckel Mines. Ltd : end refined metallir nickel and rickel in nickel oxides and salts
mede by the Tnternational Nickel Company af Port, Colltorne, OUntario, and velued at
the average price obtaiped for these products as sold during the year. The figures
for the relatively small quantities ana value of pickel contained in oxides shipped
by the Deloro Smelting and Refining Company. Ueloro, Onterio, are elso included in
the hotels ior the Dominiun

Fractically a1l of the nickel proauced in Canada comes from the copper-
olckal hearing depnsits of the Sudbury district, Ontario. Two companies operube
mines and metallurgical plants in this area. The Tnternztional Nickel Company
ai Cansda, Lta = conduct smelting operations at Copper Clif{ and Coniston, Unterio,
ahile Falcombridge Nickel Mines Ltd.. smeit their ores et the Falconbridge mine

located a f'ew miles east of the town of Sudbury. This company ship their matte to
Norwey for vefining in its plant at Kvistiansand The nickel oxide produced at

Ueloro, Ontavio, is recovered from silver cobalt -nickel. arsenic ores mined in
lineihern Gntavrio

Saclter matta made by the Tnternaitional Rickel Companv is treated at
plants located at Clydach Wales; Huntingbon, West Virgiria U S A . sind at Port
Lol berne, Ontarvio During 1952 the company mined a Lotal of 666.468 Lons of orey
comprising Frood mine. 513,590 tons; Creighton mine, 96,850 i.ons; and Jarson nine,
3,028 tons Frond mine development to date, incluuing shafts. drifts, crosscuts,
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rgises, winzes and box holes, aggregates 137,515 feet or approximately twenty-six
miles. During 1932, 10,337 feet of this total were accomplished, There are now
sixty eight stopes prepared in this mine to; yield 150 tons per day per stope. The
Creighton and Garson mines were operated at minimum capacity during the first seven
months and were inactive during the Temainder of the year, Conforming to the policy
of curtailment, development work in all mines was restricted and exploratory work
entirely suspended. Mill operations were greatly curtailed at Copper Cliff in 1932,
there being only 579,640 tons of ore milied. Definite metallurgical advances were,
however, mede and experimental work continued. Three reverberatory furnaces were
opersted until the end of March after which two furnaces were used for the balance of
the year, The smelter trezted £36,215 tons of dry concentrates and produced 27,033
tons of bessemer matte and 27,770 tons of blister copper. The Orford process plant
vas started here in March, 1932, and ran intermittently as required. This plant
treated 11,370 tons of bessemer matte and produced 6,651 tons of matte for refining
at Port Colborne and 2,249 tons of blister copper. The Coniston smelter after
operating from January to July was closed for the rest of the year. During its period
of operation 90,606 tons of ore were smelted and 9,679 tons of bessemer matte produced.
At the Port Colborne refinery two electrolytic wnits operated from Janusry lst until
Lugust lst when operations were suspended. The refinery produced 14,125,388 pounds
of nickel in the form of electrolytic cathodes and nickel in oxide. The output of
nickel et the Clydach refinery was 7,416,464 pounds compared with 16,546,740 pounds
for 1931, a decrease of 55 per cent. The plant operated continuously on a reduced
scale for the first six months of the year, the pellet nickel department being closed
trom July 1st until the middle of December when operations were resumed. Uwing to
the reduced scale of operations at Port Colborne and Clydach the supply of precious
metals concentrates which form the raw material for the company's refinery at Acton,
England, was grestly reduced entailing a corresponding reduction in the output of
platinum and pallaaiumu Pletinum production was 26,13 ounces compared with 44,725
ounces for 1951 and the output of palladium fell from 39,3513 ounces in 1931 to 29,496
ounces in 1922, Uperations by Henry Wiggin & Co. Ltd., England (2 subsidiary of the
Mond Nickel Co. Ltd.) and including since Uctober, 1932, the business formerly csrried
on by Monel-Weir Ltd., wére on a substantially increased scale over 1931, the nickel
contained in all sales showing an increase of 17 per cent. The wire department was
kept busy throughout the year and the spoon and fork department production increased
fifty per cent over 1931. Ouwing to tariff and currency changes an increasing amount
of ™monel metal" was produced by this firm te supply the British home and colonial
market, and to a more limited extent, tie continental market. Birmingham tlectric
Furneces Ltd, (a subsidiary of the Mond Nickel Co. Ltd., England) report that its
works was again extended in order to care for an increased volume of business. wales
for 1932 were greatly in excess of those in 1931 and were nearly equal to those for
the years 1929, 1930 and 1931 combined. The operations of this compuny returned a
net profit for the year in addition to creating a demand for the nickel preducts of
Henry Wiggin & Co., Ltd. The Huntington works of the International Nickel Co. Ltd.
operated continuously in the United States during 1932 at a rate approximately 65

per cent of that for the preceding year, conseguent upon the acquisition of Monel-Weir
Ltd., this works produced an increasing amount of semi-finished "monel metal" (ingots,
blooms, etc.) for finishing in the works of Henry Wiggin & Co., Ltd., England. The
total number of employees of the Internationel Nickel Co. of Canada and its subsidiaries
on December 31, 1932, was 4,542 distributed as follows: Canada, 1,402; Great Britain,
2,086; United States, 813; other countries, 41. Proven ore rescrves of the company
as at Lecember &1, 1932, were 203,909,973 tons. Because of this adequate tonnage of
avellable ore the company deeuwed it unnecessary to carry on other than a minimum of
development work. Sales by the Internstional Nickel Company of nickel in all forms,
including nickel in alloys, emounted to 34,406,953 pounds in 1932 compared with
55,7%9,047 pounds in 1931, a decrease of 38 per cent. The world's consumption

of nickel in all forms aggregated 57,000,000 pounds as against 73,000,000 pounds in
1931 and 88,000,000 pounds in 1930.
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Falconbridge Nickel Mines Lta., report that ore reserves had increased
to 2.9 miliion tons averaging 2.25 per cent nickel and .93 per cent copper. Of this
tonnage over two million lie sbove the present bottom of the mine (1,000 feet) and
promise approximately eleven years life at the rate of 200,000 tons per year. The
remainder of the reserve tonnage lies beneath the 1,000 foot level and was intersected
by diamond drilling; present workings cover but a fraction of the company's holdings
known to be ore-bearing.

The company report 144,090 tons of ore hoisted from stopes and 15,483 tons
from development,ar & total of 153,575 tons. The smelter was in operation a total
of 341 days during the year. Results tabulate as follows:-

e BEREERG aIRN tee s ven s dim et s s s e s wes BOD 185,506
Matte produced .ceeeveccctctsrocssscescecaass tON 4,947.6
Hickel produced in matte .ceoecocsvnecesesess ton 2,908,17
Copper produced in matte cececccvonnssacsenss ton 1,196.63
Matals per ton in ores-

GkE] = e RS . Rke o ionl ) o, . o o Ly 4B 50,17

: Copper ....cssaconecosecssssrozavascsse pound 20,31

Metaiiurgical losses per ton of ores-

Hickel ,:ceevco00n0se TR o illes sy e POWER 5.0

COPPEeI' sncoessossssencesassanasansa »svss pound 1.5

" Salgs of Falconbridge Nickel aggregated 7,844,848 pounas in 1932 and copper
wes sold paeactically as produced, the company's cathodes having met with acceptance
in Sesadivavia particularly.

s

satisfactory progress was made on the construction of a 250 ton concentrator,
sintaring plant, smelter extension and the necessary additions to the crushing plant
and ore bins that would be required to synchronize these units to effect increesed
sapacity. The smelter operated with the normal minor interruptions throughout the
year, wilh the -excepticm.of an eleven days shutdown in December to lengthen the blast
furngce, The refinery in Normay operated satisfactorily without any close down
fiuring the year and with a somewhat increased production which during the last months
of 1932 reached nine metric tons deily. The department for concentrating of precious
wetal slimes was working regularly during the yeav and shipments of concentrated
slimes took place at suitable intervals; at the end of the year construction was
advanced for increasing the capacity of the refinery by 1,000 metric tons annually.
For the year 1932 the amount of matte received from the smelter, the refinery production,
the metals in process and the matte on hand at the end of the year is set out in the

Jalloviing talblos

T —_ g 0 u f &g T8

short ton Nickel Copper
Pound Pound
Palconbridge matte received less refinery
AOEREETE S o) o o o5t ot ol P dhs - 2o s o alR 4,859.6 5,527,618 2,236,299
%roauced in marketable form during the
JOADL sccsoecnssvrponssosns-sash cscossens 5,408,373 2,288,897
Metals in process st end of year ........ 1,208,104 354,958
Matte on hand at end of year ss:occnoovoss R2.707 26,077 11,676

B, C, Mickel Mines Ltd., reported only surizce and other assessment work
{for 1952 on its nickel-besring deposits loecated at Choate, British Columbia.
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At the Annual Banquet oi the Canadian Institute of Mining and Metallurgy
held in Toronto, April 6, 1935, My nobert C. Stanley. President of the International
Nickel Company of Canada, Ltd , stated:- There is sutficient nickel ore in Canada to
carry on the industry at the rate of its pesk production ip 1929 for the next hundred
years.,  Furthermore the industry has become a world industry that is predominantly
Canadian since in an avevage year over 90 per cent of the world s nickel supply

originates here in Canada .. In the past {ive years Canesdian companies have sold
203,000 tons of nickel., The distribution of this large tonnege during the period
mentioned is significant. The United Stetes consumed approxiately 53 per cent;

Great Britain, 9% per cent; Germany. 95 per cent; France, 7% per cent; Russia, 7 par
cent; Japan, 3 per cent; Ttaly, 2; per tent; unclassified, 7 per cent, and Canaca,

1 per cent..,. During that time. which ineludes a period of great business activiiy
and three years of serious depressiom, the nickel industry expended, solely for
Canadian products and services, $49,000,000 in wages and salaries, $F1,000,000 for
supplies and upkeep, $18,000.000 tu Canadian vrailroads and utilities. Tn addition
the dividend payments to Canadian sharehelders during the same period amounted to
more than $12,000,000.

Principal Statistics of the Nickel Copper Mining and Refining Industry in Canada, 19351

and 1932.

1931 193 %
NEMBeraof: TS s st § & bolid o il > ool 250 me i e 3 3
Ny O TR A% 3% d o rsd b s ot mn o« b s » p Wi a 6 6
Nuthor of SHEENSEE i 0 s o4 b ot cbanngahis om0 §ates 3 3
N R, - 3T T e SR (TR Y . . 1 s
CRVEIE] SRR crooina s 5.0 § 2w sq 2% 5 8 44,995 & 2 0id Bl 76.708,948 78,186, 204
Number of employees ...... Un salaries ... . ... 194 188
Un wages .. .. s 7 e T |
Tolal "o -5, R e th L R .
Salaries and wages ...... OSalaries .. ... Y | 716,224 611.496
Wages .o -i.coniomeaa® 6,288,179 ---54809,093
Totel .............$ 7,004,403  _ 3,920,595

Estimated value of matte exported and refinery e
' aliacts “prodlca® . oio.u il ¢« sora e ials 0 bl e B 27, 709=284 14,003,657

Fuel and Electricity Used in the Nickel-Copper Mining, Smelting and Hefining Industry

in Caenada, 1931 and 1932, Al Se) - el =S RiSe 1),
r AR SR 277 i N
Unit of Cost et Cost at
measure _Quantity works _ Quantity wo;ks
¢ ' :
Bituminous coal - Canadian ... ton 3 . 414 oot T il
Imported . ton 158,403 824 s G 6435 35,904
Anthracite coal e o L . ton 1:29 2aNS 57 5,04%
Colfe (for fTuel SALHH) Ly Jdes: ToB 10 115 801 7.
Gasoline (exnlusive af \
motor vehicles) .eocw.v-:vaa JHMp.gai 8,473 1.940 4.984 3588
Kerosene ....- LTI e o i T $ 2423 1176 4,797 960
Fuel il and diesel oil ...... Imp.pgal,4.874,265 253518 1,949,693 75.831
Foel s dpae S - cop wifans B od o v Gt 1,300 12.187 1,525  7.968
tas - patural . e o o M CIIS 222 186 N A
Electricity pwrrhesed ... K.W.H, 219.833.888 543,504 160,322,892 £lu.Xa4 =

TOTAL, c--sapusonmeervasioass o0 ) 1A
In addition 32.484 tons of coke valued at $300.796 and 75.197 tons of imported
bituminous coal worth $416.345 were consumed as furnace charges in 1932

.

—— -

ae 1.641,980 . . - aes. 654,844
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Output from Nickel -Copper Mines and Smelters, 1931 and 1932. v

I &al Ll o 36
Ure shipped - O . | 1,669,874 790,614
Content of ores, ebc sfxpped
Capper - o Pk e Pha\ a7 e ARG 123,641,150 92,144,651
1 R e BT 89,424,886 58,001,127
Ores, concentrates treated at smelters ....... ton 1,884,958 798,552
B DINAEREE Sk is v b rre B ssaslebiceas TOD 100,273 41,680
Content of mattes
DRERET .50 s da v 4uadssa  Liby 77,621,143 32,353,240
Nickel .. s -5 5 . SR Tl 81,285,931 33,871,440
Matte shipped to Canadian reflnerles Suninls Teieio e AEOT 63,076 6,651
Matte shipped to ioxe;gg~§melters Zs 5ok . Arorer LN . 038,294 21,778
- Production in Canada and Exports of Nickel, 1931 and 193Z2.
e © GT) B - e
- = Quantity Value Quantity Viglue ~<
¢ $
PRODUCTION
Nickel in matte or residues exported(a);
refined and electrolytic nickel
produced; and nickel in oxides and
Palts 50ld seeaveessnnapesna-o.o-ne 65,666,820 185,267,452 30,387,968, 7, 1 3,5 21—
u)PUi l.’ -
N1ckei S 5y nia wh e i b Vs b . AT 7,152,700 7,140,420 15,165,500 4,022,748
Nickel contained in ore, matte
or speiss . ... fadl X1 33,287,600 6,048,508 15,169,200 2,757,713
Nickel contained in qxlde o o RS 3,108,300 992,657 1,757,200 503, 503
TOMRL .. oas.eo-.p 1B 68, 528:600 “14,¥81,069 SE.ONGIN0 Lol Na

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

Exports of Nickel from Norway, 1932.

Kg.
To -
France . ... R ST o DU 1
Italy . s = & ABSRAT L e, v+ it d AP AN
Souvidletilinion Likess ould o oo | ODB IO
Great Britain and Northern Ireland e 282,008
L e e R P T Rawieis  REBACHER
BT S 05T b . o4 335 v D UBT 6. o\ pu W 4 ; 62,658
United States ... .. e nashalansesn  OUb, 566
Tapan and Korea oy eeas v - IUGEOLTRES
Other countries MWk st e negbiains oo 1B GEE

0 RS A = T
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Exports of Nickel from France, 1932.

100 Kg.

Matte, speiss, pigs,ietc. S - PO ro 06 0ds oplog DA GECL I o) o 2,336
Refined nitiel, in ingot&@hd bloeks .v.ceceisiciteciss 2,753
(NGRS S=REOT cal Bavai » o y 2 ¢ 5 s ks o 8 alobiie Bonebs B o B o 12 gtrat
Sipe ol bRt . 9N, . Fahe- LRl 4 B W ihanT. L TR 31
Alloyed with copper, with or without zinc -

Lneatichias “Blochgl 1. 09,5242 T8 332

Hammered or rolied ..escoscoccececss (A5

LT Al WP 556 o.50 MK o oo 194

World Production of Nickel Gre(/) 1929 - 1932.
(in terms of metali)

(Long tons)
Producing country 1929 1930 1951 1932
BRITISH EMPIRE
Dgnaal AL, .. . . sodoegeies (00 49,230 46,325 29,315 13,539
BEERe =t | RIS N e 830 951 879 (a)
Awtralia ® O% > 800 0808 CPOONee S 85 118 (l cwto) ('a)
TOMRL =", diprr i e - oG S 47,400 30,200 (a)
FOREIGN COUNTRIES
Greece & othins o (0 e Yo Y L 254 i (a) (a}
1T ST ) TR Y 44 431 862 523 (a
United States (d) ...ovevevense 206 275 333 (a
New Caledonia (@) eoececocseses 4,300 4,800 3,800 4,464(e)
DGRl A e F N " 5,300 5,900 4,700 (a)
'0RIAD75 TOTMJ a3 e RO 5 R IYOSODE S 55]000 554_0[)0 ) 54L900 La)

(£) Supplied by Imperial Institute.

(a) Information not available.

(b) Nickel content of speisasobtained as a by-product in smelting operations.

(c) Estimated content of matte and ferro-nickel obtained at smelters.

(d) Nickel content of salts and nickel produced as a by-product in the electrolytic
refining of copper.

(e) Estimated on ore production by American Bureau of Metal Statistics.

"detaligesellpchaft® reports the world's 1932 production of nickel in ore,
(in thousands of metric tons) as follows:- Norway, 0.5; Greece, 0.7; Other European
countries, 0.4; Asia (Burma), 1.0; Canada, 17.7; United States, 0.3; Ocesnia (New
Qaledoniai,'éso; or a total of R4.6.
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Mros in the thokel-Uopper Mining and Smelting Industry in Canada, 1932.

MG Raad T s Baaa. o .
Hage oy Tiom fRau Ylgies bdgrcss Location of
Lanadian plants

(x) B G. ®ckel Mines L, 22 — 510 Bustings DLW,
Vancower, B.C. Choate, B.C.
Faloonbridge Hickel Mines Ltd. 100 Adelaide o5t.W.,Toronto, Ont. Fglconbridge Tp.
Irternational Nickel Co, of
Canada, Ltd, Shatar CLISE." Qg Copper C1iff,0nt,

Coniston, Ont.
Port, Colborne,Unt.

L) Opecatlag bt nob pradusing,

GRAERAL REVIENW

Jhae Chemical Trade Journal and Chemicel Engineer, London, states that
sfforts 4re to be made to develop the French nickel industry. At one time New
Caledonia was one of the most important factors in the world nickel trade but in
recent years has only been responsible for about 15,000 tons of ore a year. According
t5 the new plans the ore is to be concentrsted by a new electrolytic process at the
wines. The further working up, hitherto effected at Le Havre is to be undertaken
at a large new plant which the "Le Nickel Company" is to erect in the Pyrences. The
fompany hes obtained a concession to the water power of two falls in the region of
5 oraiitibs, Production should be commenced at these new works in about three years.

e same Journal reports that important finds of nickel ore have been made
fsvently ia the Petsamo district of Northern Finland, The iargest reserves discovered
sc far are at Kaulatuntwri and are believed to contain about 1,600,000 tons of ore
with an average nickel content of about 1.43 per cent and a copper content of about
1.29 per cent. It is far from certain, though, that the largest and best fields have
vet been discovered, for tne prospecting operations are still comparatively in their
{afancy whilst occurrences of ore containing as much as 4.56 per cent of nickel and
7.83 rar wmat of copper have been found on individual diamond drillings.

froduction of nickel ore in Norway in 1332 totalled 150,000 tons indicating
expassion of smelting activity as none of the ore is exported, according to Marguard
B, Jand, d8, Jommersial &itazche at Usio

H. M, Customs, United Kingdom, have issued import duties (exemptions) (No.7)
Urder 1933, under which nickel, unwrought, in ingots, catpodes, cubes, pellets, shot
apd grain, but not including alloys of nickel, are transferred to tae Free list under
Import Duties Act, 1932, as from July 7.

"Chemical Age" states that extensive advantages are being claimed for the
prosass of fabricating articles in nickel and njckel alloys by sintering finely
divided nickel powder to compact form. The powder in guestion is produced from
irickel carbonyl. Its high degree of purity and freedom from contamination ensired by
the use of lower temperatures and the elimination of the melting operation, gives good
#orkability and mechanical and physical properties of very high order to the final
sintered product. The commercial practicability of the process has already been
gaponstrated in the manufacture of wire, strip and sheet
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The wide variety of industries which pure nickel now serves was emphasized

during 1932 by the relatively large tonnages going into two such entirely diversified
fields as alkali, rayon and plastic manufacture and the construction of radio tubes,
according to an article in Contract Record and Engineering Heview. Distinguished
primarily for its strength and resistance to corrosiocn. the metal has found its chief
application in the chemical and food products industries. The application of nickel
clad steel to a wide range of industries in which corrosion prohblems are encountered
was she of the outstanding developments of 1932; nickel plating continues to require
about 5 per cent of all nickel produced . ... Demand for certain forms of solid
nickel -silver increased during the year. Cast nickel-silver (50% -30% nickel) went
into the highest grade plumbing fixtures, marine:and building hardware, decorative
trim, food handling equipment, etc.; copper-nickel allnays containing 20 to 30 pew
cent nickel are now being used more extensively in marine wovrk; a nickel-bronze oi
a gold yellow colour having a high tensile strength has been develaped and is avail
able in the form of rods or shapes as extruded or colua drawn. While the demand for
nickel bearing heat-resistant alloys was restricted in 1932, the base of consumption
was further broadened, improvements in production technigue have added life to these
heating elements; as the direct result of curtailed operations in such basic fields
as the automobile and railroad industries, the use of nickel alloy steels, like that
of other metals and alloys, reached during 1332 a low point for the depression.
However, the development of new applications of these alloy steels has continued and
they now have a greater multiplicity of uses than ever before. 4 new alloyed
wrought iron was deveiopea and is now being produced which promises to broaden the
field of application for wrought jron, the new nickel wrought irons have been found to
lend themselves readily to welding both in the forge fire and autogenously.

The rapid expansion of the fruit preserving industry within the last few
years has involved the use of a large amount of nickel equipment because experience
nhas shown that citric, malic and other fruit acids may be used in contact with
nickel without harmful effect. Complete installations have becn furnished in nickel
while the fruit industry also uses malleable nickel equipment for auxiliary apparatus.
including hoppers, sinks, conveynrs, exhraction and clarification apparatus, filter
cloth and stills.

It is interesting to note that the Union of Soviet Socialist Republic
states in a summary of the fulfilment of "The First Five Year Plan" that the
Khalilov complex ore deposits, discovered during the first five year plan period
in the middle Volga region, are being prepared for mining. These deposits contain
nickel and chrome. Mining work will begin here in 1933,



