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THE ORE TESTIWG AND RESEARCH LABORATORIES ¥
LINES BRANCH, DEPARTMENT 91" MIWES, OTT/MA

The purpcse of this talk is te give cur listeners an idea n=t
enly of the experimental and research work ccnducted on the treatment
of dres in the @rec Testing and Research Laboratcries at Cttawa, but
alse an idea of the processes threugh which an ore muét pass before
a marketable article, that is, metal, is praduced.

Perhaps at no time in the histcry of the Dominion has there bee.
so great an interest shcwn by the public in the mining industry as
in the past few years. lNany impertant disceveries c¢I ecencmilc
minerals have been made, and new mining districts opened up. In
northwestern Maniteba the Flin Flen, the Sherritt-Gerden, the Mandy,
and other mines are in course of develepment. Preparatioens are
being made for the establishment of large metallurgical works in thi:
district. In the Sudbury area of Ontarioc the Errington mine and the
high grade Froed discovéries of the Internaticnal and Mond Nickel

companies, make this one of the worlds important mining districts.

+
Prepared for broadcasting through Radio Station CNRO, Ottawa,
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Chief Engineer, Division of Ore Dressing and Metallurgy.




Fron its ores will be produced copner, nickel zinc, lead, gcld,
silter,‘and the platinum group metals. In western Quebec the Horne
smelter corm:enced operations last Decenber, producing blister cepper -
containing high gold values from the ores of the H0rne mine. - The
.mulet the Aldernac, the Abana, and other mines of the district are
in course of develeprnent. /

The inducements offered to capital to invest in the mining
1ndustry are, that Canada nossesses large areas of unprospected
ground_favourable to the occurrence of minerals in econcmic
quantities; that her mining laws are most just and equitable; that
conditions with re@ard to climate are favourable, to labour good, and
most impoertant is the stability of her Government. |

Some of the leading mines have made handsome prcfits. In sone
_cases the market price of their shares has increased man&fold. The
result has heen\an alncst feverish activity on the part of the puhlic
to invest in nining stocks. Frcm the dividend paying stocks it has
been carried te the purely speculative issues. Prices keep on rising
with every‘fnvourable reoort frem the mines. Dazzled bybthe vision
of quick profits and by glowing reports frecm brokerage hcuses, many
of the investors are not aware ef cr fall to realize the difficultics
that must be overcome before an ore can be mined and the metals
eitracted and scld at a prefit. 4

The netals used in the arts and the industries rarely ‘eccur in,
nature in the pure state. They occur as cormpounds with some other
elements scattered through a large amount of rock or other valueless
material. Galena, the moest cormon lead mineral is a compound of
lead and sulphur; sphalerite, the most cormen zinc mineral, is a

compound of zinc and sulphur; chelcopyrite, the most common cepper

mineral is a compound of copper, iron, and sulphur.‘ Gold is
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generally allsycd with a certaln amount of silver:

Kany copber eres, guch“as thoso =f the Hidden‘Creék'mine,'the
Britannia mine, and the Cobper Mcuntain mine in British_délumbia
centain less than two per cent cepper, cor fdrty'pounds of metdilin a
ten of ere. (ver 1,960 pounds of valueleés material has to be
removed from every 2,000 psunds of ore to obtain 40 poﬁnds‘af ¢capper
rictal., The cro% ¢f the large Parcupine gbld mines contaln less
than one-half ounce, and those of the rich Kirkland Lake goid mines
lcss than ene cunce of gold disseninated thrCugh a ton of ere.
Practically a wholc t:in of vuluéloss rcck st be removed thus to .
obtain less than an ouncc of the netal gold.

The scicnce and art of cbtaining thé metals froﬁ an orc or fron
the vaiuablc rinerals in on orc is called metollurgy. Fer 1nstahce,
amalgamatlien, the'prccess in which gold and silver are recovered
frem the ere by forming an amalgan with mercury, is a metallurgicalv
~peration, as is the ;ubsoqcnt eperation of recovering the mercury
from the amalgem by retorting, leaving the g0ld . ond silver to be -
rnelted down inte bullicn. This process is used en high grade and
spotty gold ores. Lecoaching the finely grcund ere with cyanide
solutlion nnd précipitaticn of the gold and silver from selution by
means c¢f zinc dust o8 practiced in the gold carmps at Porcupine and
Kirkland lake, is n metallurglcal operaticn. The nethods af
smelting the copper-nickel ores of the Sudbury district at Copper
Cliff and Connlston; the cepper cres of the Horne nine at Noranda;
the lead ores and cencentrates of the British Columbia mines dt
Trail and the ircn cres at Sault Ste. Marie and Hamilton,¢6htario,
and Sydney, Nova Scetia, are metallurgdenl operations.  The

electrolytic deposition of thé mctals, such as lead, zinc, cepper,

nickel, silver, and -gold frdm selution, is a mctallurgical eperation.
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One,_two, or mere finerals are frequently found in an oré,-
intimatoly asseciated with one another and with a large quantity ef
valueless iron mineralsi lMorcever, the mineranls are generally se
fine graincd that thc ¥re has to be crushed and greugd to the fincnesrs

of flour or cement to frce or dissociate them. The preparation of the

nre after it cones from the ninc, by crushing and grinding, by
concentration and separatiﬁg the minerals one from another, and the
rerioving of the vnlucless pertions, is called ore dressing.
Gencrally the word ere is uscd in the brcnd scnsc to mean all
rictal bearing rock which centnins one er nere cconcriic mincruls.,
Technicaliy, an orc is n netai benring nincral or aggrogate ef.

ninerals nixed with barren rcck matter callcd ganguc, and capablec ef

being mined at a prefit., The nineral or aggregatc of mincrals mixed
: |
with barrcn roclk natter has to be in such qunntity and of such grade %

that it can be successfully won from the ground, concentrated, and

thc nincrals sopurate& snd rcduced te the motn:ls at a profit to the.
operating company. . A

Véry eftecn you will sec in the press thoe grade of an 6rc
cxpressed in dellars snd cents, presunably the gross value per ton
figured ot the narket price for the rotndls. While the statenent noy
be perfectly corrcct, it is nislending, as the public doqé»not
generally rcnlizc the high cost of obtaining some of the netals fron
their ores. This gress value, in the case of ghc.bnsc'mctal sulphidec
ercs of ceppcr, nickcl, lcad, and zinc; is a voery ruch higher figurec
than the net valuc of thc erc in the ground after deducting nining,
cencentrating, freight, smclting, refining, and mafkefing oharges.
While a geld ere ef a gross valuc of $10 per ten can be made a very -

prefitable entorprisc on a basis of 200 tens daily, o bgse metal

sulphide erc ef this gress valuc would show very littlg'or no profit




on this tonnngce basis,

The great Sullivan ninc ih,British Colurbin lay idle for years
awa;ting a purchoser, although it containced ‘orc of ﬁ'gross'Valﬁc of
over (330 per ton. Sorce ton years of carcful oxpcriﬁdntul test ond
rcsearch was conducted baforc a pfbfitnblc rethod of treatnent was
cvolved. ~ Today somc 4,000 téns_of ore eof n gross volue of between
815 and $20 per ton arc boing concentrrted daily, furnishing the raw.
naterial for the groatust lond-zlne ﬁctﬁilurglcﬁl works in the world.

The Tetrcoult lerdezine ninc at Hotre Danc des Anges, Quebes
which was werked ot Intcervels before «nd during th; War,dedc a prpfit
from the lead content of the ore, but could not rccever the zine in a
narketable forn., As the result of rescarch on the treatnent ef the
orc beth markctablc lcﬁd and zinc concentrates arc now nede withﬁ
high rccoverics. Frem an uncertain enterprisc the operation ef this
nine was turncd into a very profifable onc, cﬁcn at mach lewer pest
war prices for tho’motéls.

The Flin Flon niinc was discovered in 1915. Since 1920 when the
extent of thc-orc bhodics wns riorc or lecss dcecternined, n vest aneunt ef
cxperinental work hns heen done to Indiente whether the ¢rc could bc;<
tredted at ~ profit. The rcsult of this work is the conpany's
dccision to prococd with the veature, with the cstiblishrient of largé
netallurgical works. he Shqrritt Gordon cres in the sare district -
arc being testcd in a like noanner.

| The saric is truc of the Sudbury Basin eres. Soric two yeors ef
carefui rcsearch hﬁs nlrendy becn conducted en the Errington niqc orec
and d pilot plant cf 200-tons dnily capgcity is abdut ready fer .~
opcration tf-furtﬁer investignto the troatrent process required te
riako this a prefitable cnterprise.

And so with tho;coppcriand copper-zinc orcs ef western Quebce.




Whether the Amulet, the Aldermac, the Abana, and other preperties in
the‘district develop into profitable mines depends on, firstly, the
tonnage of ore reserves, secondly, the grade of the ores, and lastly,
the successful treatment of the ores to shew a profit to the
operating eompanies. '

In the few instances given abote I have shown the impottance of
experimental test and research work to the successful eteration of
Canadian mining enterprises, There are instances in the past where
ore treatment plants have been erected before an adequate‘suptly of
ere has been assured, or before the treatment process has been werked
out. To avoid such mistakes and to provide a place where dree cculd
be thoroughl" tested to determine the most profitable method of
treatment the Dominion Government has established at Ottawa well
equipped and up to date ore testing and experimental laborateries.
Seme dozen or more mining, metallurgical, and chemical engineers are
engaged en this work,'all having a knowledge of operating conditions
in the industry, and with a epecial aptitude and ability for research
Besides this technical staff, and under their supervisicn, an
operating staff of some twenty is engaged in conducting the test
operations.

The experiment station consists of a number of laborateries, one
for the dreseing of metallic ores, one for the dressing of non-
metallics, one for metallurgical tests on 1eaching.aad electrolytie
werk, ene for metallurgical tests on roasting,vealcining, sintering, ‘
metallizing, and smelting, and chemical laboratories for assaying and
analyzing the ores and the products of all test eperations.

Ore shipments are received from all parts of the Dominion. Eaet
ore is examined ch.mically and microscopically te determine its

character, the minerals present, their association, and thelr grain

.
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size. Numerous small scale tests are then conducted to determine the
best treatment process for the recovery of the minérals._.These tests
are confirmed and checked by iarge scale tests under conditions which
approach véry closely to those obtaining in praéticé. ‘The fes&lts
from these latter tests are those that might be expected from actual
plant operations. A report is issued to theishipper of the‘ore who
has then avallable the necessary information to proceed with the
erection of his treatuwent plant. o ‘

The process most commonly used in-the treatment cf base metal
sulphide ores i¥ fletation. Its application has made poﬁsible the‘
profitable treatment of many such ores. Thls process, on which %
improvements are still being made, 1is the greatest advahce in ore
dressing of the present century. By its use much ldwér grade eores
can be treated, and higher grade concentrates obtained, than by
former processcs; resulting in ecoﬁomies in smelting and refining
methbds for producing-the metals. Net only can native metals and

metallic sulphides be separated from the gangue minerals, but twe or

‘mere sulphjde minerals can be separated from ene another.

3

Besides the testing of ores, research is being carried en for
the improvement of existing processes and the develepment of new
methods of ore treatment. This work is eépecially directed tewards
the utilization_of our mineral resources which, under present
conditions and by known processes, cannot be worked commercially.

The importance of research to mining is recognized fhroughout.
the world and is being stressed almost daily by financial and
pelitical leaders in most countries. In the United States a dezen er
mere experiment stations are maintained, generallj at the university
centre of the principal mining states ¢f the union. In addition,

many consulting engineers and manufacturers eof metallurgical equipmer
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maintain their own testing laboratories.
In Canada, the werk is centred in the one Government staéion

at Ottawa. Since 1ts incoption in 1910 over 300 investigations

have been conducted en individual ores, and a numﬁer ef broad

researches have been undertaken - a service that has been ef great
assistance to the develepment and pregress of the mining industry

in Canada.
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