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During recent years the development and utilization of that
process of ore dressing known as FLOTATION has proceeded by leaps
and bounds. Because of its peculigrities,and complete divergence
from the principles utilized in the older forms of gravity con-
centration it was st first looked upon with distrust. Since then,
however it has been received with favour and in many cases with
the utmost relief as offering the only solution to the concen-
tration problems of certain complex ores or slimes from gravity

concentration processes.

General Description.

Briefly,"the process generelly consists in the thorough
ggitation,either mechanically ,by &ir,or by both mechanicel means
and air of an aqueous pulp with some other substance,ususlly some
sort of oil,which reduces the surface tension of the water,end which
cepeble of being positively adsorbed tends to produce & froth con-
teining most of the valuesble minerel.

The froth is then removed by skimming or by allowing it to
flow over & lip which retains the bulk of the liquid,together with
the non-flotable portion of the ore. The letter is then removed
and either discarded or retreated. Other resgents may be added to
enh&ance the flotative properties of the valuable portion of the ore
or destroy the flotebility of the minersasls from which the valuable

portion is to be separated.m *

* PFrom l.3c. Thesis of W. Erlenborn. 1921.



HISTORY.

The history of the development of the art can best be studied
in the Patent Office records and the evidence given in the innumer-
&ble lawsuits which have grisen over the velidity of certein
patents. Rickard,in his paper,'The History of Flotation' ,has
attempted to collect the facts and harmonize the conflicting cleaims
of many of the eerly investigators. Little would be geained by

attempting to abridge that article here.

THEORY.

“m"Although & good deal of experimenting hes been done with the
process,the theoretical results are not what they should be,
apparently because people have insisted upon looking upon the whole
thing as very mysterious. This is one of the meny industries in-
volving colloid chemistry where the &rt is far shead of the sciencer

Morrison.wrote,"Volumes have been written concerning the
theory of flotation,but after going through meny articles on
colloidal chemistry of flotation and reading one article by an
eminent writer that most minerasls &re negetively chearged,and another
article stating that 'the pulp should not be emulsified',and find-
ing both of these statements refuted ¢t a later date,one loses hope

of learning &snything from the prophets."s

* Applied Colloid Chemistry,- '.D.Bancroft. McGraw-Hill Co.

+ A.G.Morrison. - Can. Mining Journsl, Sept. 1,1916
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Perhaps the author of the above quotation has expressed him-
self rather too emphatically,but anyone who has attempted to wade
through the highly-scientific,pseudo-scientific,and imaginsative
morass of flotation theory can appreciate his statements and feel
the same disappointment at the more or less unsatisfactory state
of this important part of flotation work.

Since that time,1916,much has been done,but as recently as
1919 Langmuir wrote,"Notwithstanding the importance which the flo-
tation process has assumed in the separation ¢f ores,there has
been comparstively little progress in the development of the under-
lying theory. It is recognized that the process depends upén the
formation of thin 0il films on the partciles of ore and that owing
to the difficulty with which these particles are then wet by water
they become readily attached to the asir bubbles and are thus
carried to the surface. As far as I know,however,no really satis-
factory theory of these phenomena has been proposed. The remarkable
selective action of some 0ils on certein ores and the effects
produced by smell smounts of acids and other substances are very
imperfectly understood.”

In view of the above,it would require unusual temerity on
the pert of a junior research student to propound & theory or even
ettempt to correlate the meny and varied and conflicting theories
now existing.

Suffice it then,to quote the opinion of some authorities and
refer to the bibliography of esrticles dealing with the theoreticsal
espect of flotation.

Wierd ,in 1915,wrote,"it can be stated at the present that it

(flotation)

Theory snd Prectice of Ore Dressing. E.S.Wierd. MeG-H. Co.
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is due to feeble attrasctions end repulsions being due to like
conditions of potential,while unlike conditions produce attraction."

"The surface phenomena of flotation may be divided roughly
into theee classes;the formstion and properties of the froth;the
oiling of the solid particles;gnd the adhesion of the oiled part-
icles to the bubbles of the froth.

The formation of a froth depends on the presence of substances
which can form stable monomolecular films over the surface of the
bubbles. In order that the froth may readily form it seems to be
desirable to have present a soluble substance having a strong
tendency to be adsorbed on the surface of the liguid.

The particular properties of differeht kinds of oils for the
purpose of oiling the so0lid particles must be made the subject of
further careful recesrch. The presence of small amounts of acid
and substences which become adsorbed on the solid surfeces or
attech themselves to the oil films would be expected to alter the
results very materially.

The adhesion or tendency of the particles to attach them-
selves to the bubbles of the froth is measured by the contact angle
formed between the o0ily surface of the bubble and the conteminsted
surface of the solid. The results of tests indicate thst the
selective action by which substances like galena are separsted
from guertz and celcite is dependent upon the contact angle formed
by the oiled surfaces rather than by any selective tendency for

the 0il to be taken up by some minerels more then by others."*

* The Mechanism of the Surface Phenomena of Flotstion. -

Dr. Irving Langmuir.- General Electric Review.- Dec. 1921,
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That the essentisl thing is the adsorption of the ore part-
icles at the oil/water interface is shown by the fact that the
introduction of saponin kills the flotation of the ore under
ordinary conditions salthough it increases the frothing tremendously.
It is customary to say thet the ore goes into the interface and
the gangue does not,but that is not to be taken too literally.
Some gengue always goes into the interface and the percentage
increases the finer the gangue. The ideal condition,therefore,is
one in which the gangue is coarse relatively to the ore.

Sulmesn in his classic paper,'A Contribution to the Study of
FPlotetion',* summarizes his theories as follows,-

"Plotation reactions result from the molecular forces acting
at the surfaces of solids and liquids arising from unbalanced
molecular attractions in the surface layers.

The surface tension of & liquid can be measured,but this is
not poscible for solids,nor for solid/liquid systems.

The degree of wetting can be relatively quantified by the
contact angle made between the free surface of the liquid and thet
of the solid.

In & possible system of contacts between various phases,that
one will teke place which produces the greatest adhesion between
the phases in contact and therefore the minimum interfacial tension,
for liquid/solid adhesion is reciprocal to interfscial tension.
Thus, -

1. The adhesion of water and gangue is greater than the adhesion

of water and sulphide.

*4 contribution to the Study of Flotstion.- H.L.Sulmen.-
Bulletin 182,Institution of Mining and Metallurgy.

London,1919.



(6)

2. 0il on the other hand shows & preference for sulphides rather
than geangue.

3. Air,if present,will replece water at the surfsce of sulphides.

4, Air will adhere more strongly to an oiled sulphide particle
than to an unoiled particle.

The contect sngle formed when one phase is brought into
contact with another substance in the presence of a third is a
measure of the tendency of one substance to wet another. For pro-
nounced flotebility a contect angle approeching and preferably
exceeding 90° is required. Contact angles have & maximum and min-
imum value;the sngular difference between these values is the
hysteresis of the contact angle and permits & wider range of
equilibrium for & floating particle.

If weter be the floating medium,en inmiscible fluid (o0il) is
employed to diminish to greater extent the surface energy of the
sulphide,which therefore floats;whilst adhesion between gangue and
water (reduction of interfaciesl energy to & minimum) is promoted
by the addition of acid or alkalasi to the water,so that the gangue
remains submerged.

Pure liquids do not produce a stable froth,but contaminated
liquids do,due to the contaminent affording & means of sutomatic-
ally ad justing the equilibrium conditions to the requirements
necessery for stable equilibrium. This is brought about by the
concentration of the molecules of the contaminant at the surface
of the pure or homogeneous liquid (positive asdsorption). Fine
mineral particles &re adsorbed at a pure weter surface but give

a film of low stability.
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"Prothing agents useful in flotation produce a froth with
water yet leave a partial strain (mineral-adsorptive energy) at
the bubble surface. The mineral adsorption now stabilizes the film,
especially if the mineral be minutely oil filmed,still more so if
flocculated. 0il is at present the generally accepted substance
used for frothing,the soluble portions being positively &dsorbed
and therefore lowering the surface tendion of the liquid;the great
er part of the insoluble portion adhering to the flotable minerals,
thus increasing their tendency not to be wetted by water and to
adhere to the air bubbles.

YElectrical phenomena are concomitants of a minor order;the
establishment of differing electrical potentials in frothing
apperatus units has so far failed to produce any appreciable
result.

"Generally if a substance cen be flocculated it can be floated.

"Colloids ere detrimental to flotation because they are such
active adsorbing agents,due to their large specific surface. They
must be either removed or coagulated. This latter may be done
by heet or electrolytes. Similarly if the oils in a flotation mix-
ture are emulsified they will not be ective in flotation. Emulsi-
fied oils &re in & condition corresponding to the colloidal state
and hence their surfece will be extremely ective.

"Flotation,then,depends upon bringing about the most advantag-
eous selective adhesions,selective adsorptions,end selective
floecculetion between the complex of particles in an ore pulpw

It may be said, though,that variations in ore constitution,

in the choice or limitation of reagents and in local conditions
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generally are so wide that esch ore will present & flotation
problem of its own requiring individual study. Where the factors
are so varied flotation must in large degree remsin an art as
well as & growing science.

Patient empiricism in mill and laboratory by such men as
Hoover,Callow, Sulman,Ballot,and a host of others developed a

workable and successful process now known as FROTH FLOTATION.

DEVELOPMENT of DIFFERENTIAL FLOTATIOLN.

At first flotetion prectice was limited to the separation
of 8ll the more readily flotable minerals,mainly sulphides,from
those less easily floated (gangue and oxides) between which a
wide difference exists. As it became apparent thet smaller
differences in flotsbility &lso existed between the various
sulphides themselves,methods (indiscriminetely csalled 'selective'
'preferentiel' or 'differential') were devised to take advantage
of the fact.

These developed along the line of limiting the factors con-
ducive to flotation,both in nature and extent,to a degree which
would permit the flotation only of the more readily floated
sulphides. Many fectors ere concerned,such as,amount of oil or
other flotation asgent,volume of air,conditions which affect floc-
culation or the reverse,acidity or elkalinity of the circuit,etec.

The result obtainable is &s a rule not a distinet and sharp
separetion,but rather the production of two or more concentrates
or flotetion products,one of which contains,say,a high vercentage

of minerel A and & small percentage of minersl B,while in the
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other product minerel B predominates.

It is obwious that to secure successful differential separat-
ion the use of very readily frothing oils is to be avoided,and this
for two reasons. An eesily carrying oil will require & much great-
er difference in natural or artificial flotebility of two or more
minerals (usually sulphides) to obtain a sepasration between them,
for it can under ordinary conditions float all-the sulphides.
Also,the heavy voluminous froth produced is much more likely to
carry entrained gangue or undesirable sulphide particles than is
the brittle,more evanescent froth of a less soluble and consequent-
ly less reedily frothing oil.

Differential flotation can be secured in some cases by the
use of chemical methods to destroy the flotability of one or more
of the ore constituents by alteretion of their surfaces. Thus,in
the Horwood process for the separstion of galena from blende,ox-
jdation of the gelena (by roasting or heating in sir at & low
tempersture) was employed to prevent its floating with the blende
which was not so readily oxidized.

Surface modifications produced by the &sction of certain
chemicels used as leaches or solutions for agitation,such as
certain acids or slkalies have been tried with varying success.
One such was the employment of soluble chromates to coat galena
with & film of PbCrOg,but the results were partial rather than
complete. Reactions which are easy to bring about for sepsarate
fragments of substential size become difficult when applied to the
particle assemblages present in & voluminoims ore-pulp,or & froth-
concentrate,wherein each mineral exists through every range of
particle diameter,and associated with particles of other sulphides

and of gangue.



-10-
SPECIAL  PROBL:lI (Reasons for)

During 1920-1921,Messrs. Erlenborn and Edwards,working in
the Ore Dressing Laboratory of McGill University successfully
'differentially floated' a chalecopyrite-pyrite ore,securing a
98.5% efficiency from a differential stendpoint and a recovery
of 97% of the total copper in sn ore assaying 2.6% copper. These
results were so encouraging that Prof. Bell was of the opinion
that it might be possible to differentially float the complex
copper-nickel-iron sulphide ores of the Sudbury region.

In 1916 somg:¥bwards this objective head been cerried on at
the University of Toronto by Prof.H.E.T.Haultain end F.C.Dyer
with the following results.

*The investigetors have shown that the nickel and copper
minerals can be easily separated by flotation. One flotation
product contains esbout £5% copper and & little nickel. The
other sulphide product contains most of the nickel &nd only a
trace of copper. A middlings product contasins both copper and
nickel in gbout the proportions in which they occur in the ore.

"The nickel concentrate is remarkebly free from copper,the
pentlendite and pyrrhotite sink together giving & mixture of the
sulphides of nickel and iron that might possibly be used for the
direct formation of nickel steel. The copper concentrate is not
gso free from nickel as is the nickel concentrate from copper.

"The process is originel &nd uses no o0ils or scids or
modifying reegents,but it is quite possible that similar results
might be obtained by the Minerals Separation of Callow flotathon

processes. ¥

* Canadian Mining Journal,- Aug. 5,1916
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Nothing further has appeared in print concerning the method,
and apparently it was not developed by any of the companies
operating in the Sudbury district. The separstion was effected
by film flotation which has of recent years fallen into disuse,
meinly on account of operating difficulties.

The capscity of the machines employed is very sm&ll,as
would be expected when it is considered that the film flotation
of one ton of galena would require & surface of one and one half
a l/zlacres even under the most favourable circumstances. The
method is inapplicable to slimes,and the feed for most film
flotaetion machines (the Mecquisten Tube is sn exception) must
be dry. This prevents the retreatment of middlings as they would
be oxidized during drying and thus rendered unfloatable.

Under present conditions there is little incentive to employ
concentretion methods for the copper-nickel ores of Sudbury.
Lerge bodies of ore are worked,the product from which requires
little but hand sorting.

"Although hend picking from belts is largely carried on,the
richness of the ores being worked at present renders any system
of wet dressing on tables,etc.,less important than it may become
in the future. Much experimental work has been done and there is
no doubt that ere long dressing processes,including oil flotation
will be employed,es is common with other pyritic ores.

"Magnetic separation has not proved successful or promising
14

€ither for crude concentration or for the separation of the
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magnetic nickeliferous pyrrhotite from the purely copper- or
iron-bearing minerals,but slthough there is little object in any
incomplete method of separation under the present methods of
refining,it would be highly desirable to be able to obtain even
8 portion of the nickel as & sulphide mixed with & minimum of
copper sulphide if there is any intention of smelting it direct
for the production of copper nickel steel."*

As the Mond Nickel Co. pointed out to the members of the
Royal Ontario Nickel Commission,"with smelting ores generally,sas
the grade diminishes,a point is quickly reached at which these
ores must receive a previous treatment by some form of concen-
tretion. This necessitates a careful separation of the grades of
ore by hand-sorting into classes,one of which,the richer or
higher in grade,is treated directly in smelting furnaces (being
therefore usually known as 'direct smelting ore') and the other
of which,the poore® in metal contents or lower in greade,is
concentrated before smelting (being therefore usually termed
'concentrating ore').

The Mond Nickel Co. is at present spending & large sum of
money in working out the best technical method of concentrsation
for Sudbury ores. By these experiments it will &ascertain the
economic limits of grades of ore for direct smelting and concen-
trating. These new limits must be obtained for unmined ores,so
as to ascertain especially the lowest grade of ore that can be

profitably mined in view of the improved treatment.

*Report of the Roysl Ontario Nickel Commission - 1917
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The same limits must also be ascerteined for the ores already
mined,in order to determine the economic limits for the two
classes of ores,and especially the lowest grade of ore that can
profitebly be worked by the improved trectment,after the cost of
mining is psaid.

When determined,these new limits will become serious
opereting factors at the mines and the reduction works. This
means that large tonnages of material heretofore mined and sort-
ed out as waste,will likewise come by the improved treatment,
within the economic working limit.

Hitherto,concentration of the ores in the Sudbury distriect
has been considered impracticable. But,with improved methods and
with larger scale operations and greater economies in treatment
in other directions,we are just crossing the threshold of a new
ere in handling the lower grade ores hitherto not considered
profitable to mine and reduce."”

In connection with the grade of ore now mined and as to
the metal content necesssary for material to be clessed &s ore,
Mr. A.D.}ilessaid,in substance that all material is classed &s
ore which lends itself to sorting to a 3% or higher grade of
combined copper and nickel. Thus material in situ might be less
than 3% but Pe readily hand sorted to the higher grade,while on
the other hand if the minerasl is scattered through the rock it

could not be hand sorted and so must be classed as 'not ore’'.

lireh.D.iiles,Pres. Canadian Copper Co.
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Some of the ores at present being smelted,with their

analyses,are,-

1. To the reverberatory furnace.

Raw Creighton Fines
" (Crean Hill " 2.90

2. Blast Furnace. (Can. Copper Co.)

Creighton Ore 1.40
Crean Hill Ore 2.50

3. Blast Furnace. (lLiond Nigkel Co.)

Levack 0.5
Garson 1.9
Worthington 3.4
VICTORIA 3.4
Garson Quartz 1.1

The matte produced from (1l.) 9.8
" sglag " " " 0.21
" matte " " (2.) 7.40
" slag " " " 0.16
" Matte " " (3.) 9.0
" Sl&g n " " 0.17

In all cases the concentration is about 100 of ore to

of matte.

L I e e K I ape e,

1.60 % cu 3.95 Ni

1.85

38.0 Fe
24.8

39.5
24.0

45.0
29.1
26.0
40,2
10.7

44.8
34.5

45.0
40,06

48.0
26.6

23

18.0

From the above it is seen that the laboratory ore is very

low in grede and would not be classed as ore at the smelters. The

ratio of copper to nickel is very high,much more so then is the

case with any of the ores given above, Victoris ore is the only one

that approaches this ratio,while in most of the others the nickel

eéxceeds the copper.
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LABORATORY PROBLEM.

The laboratory problem was,then,-

1.

To produce a medium grade concentrate with & high
extraction. This would be merely concentrating for

the utilization of low grade ores (or rather what are
now termed 'mot ore') in the present scheme of smelting.
To produce & concentrate containing a portion of the
nickel (&ll the nickel if possible) with most or all

of the iron and only & very smell aﬁount of copper.
This could be used for the direct production of nickel-
copper steel.

To make & practically complete separation between the
copper and the nickel-iron. This if well done would

simplify the smelting and refining process.

It is to be understood that the above are three separate snd

distinet problems which are arranged in their supposed order of

difficulty,No. 1 being the most simple.

At the outset it was realized that the complete separation

of the copper from the nickel would be almost impossible for

t

the two minerals were most intimately mixed. The difficulties
and theoretical reasons therefore,have been treated under the

'Differential Flotation’'.
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I AB0RATORY WOREK

Part 1.

Tests using & single cell Minersals
Separation type intermittent flo-

tetion machine.

Part 2.

Tests using a 10 cell continuous
Minerals Separetion type flo-

tation machine.

* %k %k % kK k
%k Xk % %k
* %

%k
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LABORATORY WORK.

The leboratory experimental work was carried out in two
parts.

(2) Tests using a single cell intermittent liinersls Seperation
type flotation machine.

(b) Tests using & 10 cell continuous Minerals Sepsration
type flotation.

The first part of the work was carried on jointly by Mr.
J.E.Saunders,B.3c.,and the author. Then lir. Saunders endesavoured
to develop the research using a single cell Minerals Separation
type sub-aeration mechine,while the asuthor's efforts were
directed to the 10 cell machine.

The same ore was used in &8ll tests so a description of it
and the methods used in the chemical analyses may well be

inserted here.
The Qre.

The ore (platel). bore the leborstory nunber 158,and was
reputed to be from the Victoria Mine of the Mond Nickel Co. It is
geen to consist of chalcopyrite &nd pyrrhotite with & norite
gangue. The nickel is most probably isomorphous with the iron in
the pyrrhotite for it hes been said* that pentlandite is not
found in low grade ores,being formed only when the nickel content
is comparatively high. No pentlandite was visible on the polished

surface of the specimen when exemined with & hsand magnifier.

* Lectures on Ore Deposits - Deen F.D. Adems.
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The average metallic content of the ore was,-

copper ----------=-- 1.8 %
Nickel =—=-m--==-a==m 0.9 %
Iron  -—--------c--- 18.0 %
Insoluble ---------- 54. %

Specific Gravity -- 3.2

PREPARATION of SAMPLES.

The preparation of the samples was carried out as follows,-

The flotation concentrate or tailing was dewatered on the
suction filter (plate4) and the product with the filter paper
dried in & steam oven. When thoroughly dry,it was weighed using
& filter peper tare,and then carefully brushed from the filter
paper.

The cakes formed by the drying were broken by passing them
through a 20 or 40 mesh screen. The material was then mixed and
two samples cut from it with the small riffles. One of the
semples,usually 30 grams or more,was placed in & seample bag for
subsequent screen anslysis if so desired. The other sample was
bucked down to pass an 80 mesh screen and a small sample,about 5-
10 grams,teken by numerous dips with & spatula. The remeinder
of the -80 mesh sample was placed in & sample bag for a check

enalysis if such should be necessary.
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The analysis of low grade copper ores usually presents
considerable difficulty;and in this case accuracy,especially in
the tailings assay,was essential. The particular reason for this

can best be shown by & numerical example.

Feed asssy ---- Cu 1.8 %

Product. % Weight. copper % Weight % of Totel.
Conct. 20 7.0 l.4 7.8
Tails. 80 . 50 .4

100 1.8
Conct. 20 7.0 l.4 8l.2
100 1.72

Thus en error of 1/10 in the assay of the tails produces an
error of 4.5% in the combined weight of concentrate and tesils
and an error of 3.4% in extraction.

For this resson,and to take care of any slight variation in
the ore feed,extractions,etc. were figured on the assay of the
feed &s calculeted from the combined asssys of concentrates and
teiling. This valie should of course check closely with the assay
of the ore and when it did not,the sesmples were re-snalyzed.

For certain resasons,such as method of preparation,etc., the
grade of the ore was not exsctly the same for all tests,although
the varistion was small. However,the feed for any one series of
tests was the same. This is more fully expleined in the summary

of the tests.
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CHEMICAL LETHODS.

There are in use four general methods for the determination
of copper in ores. They are the iodide,electrolytic,cyanide,&and
thiocyanate methods.

Of these,the electrolytic and cyasnide methods were not
epplicable in this work. The former requires expensive apparatus
witﬁfghe laborstory was not egquipped,and it is possible that
arsenic in the ore would interfere. On the other hand the presence
of nickel vitiates the anslysis by the cyasnide method as the
nickel is titrated by the cyenide.

The thiocyenate anelysis is the most accurate for low grade
copper ores (excepting,of course,the colorometric methods). It
depends upon the fact thet cuprous copper m&y be completely
precipitated by means of potessium thiocyanate (XCNS) from a
solution slightly acid &nd containing tartaric acid. This pre-
cipitate is filtered off and treated with a hot solution of NaOH.
The libersted sodium thiocyanate c&n then be titrated by a
stenderd solution of potassium permenganete.

The method has this drawback which is m&inly one of manip-
ulation. The strong,hot,sodium hydroxide solution that must be
used rapidly digests the filter paper thus rendering the subsequent
washing,which must be thorough,extremely hazsardous.

Of course a filter of glass wool and asbestos or an asbestos
mat in & Gooch crucihle could be used,but the asbestos tends to
flogt away from the glass wool and permit some of the precipitate

to escape. This would entirely vitiate the result. If a paper

filter is attempted & blank must be run.



The regular iodide method is not epplicable to ores with
less than 2% of copper but satisfactory results were obtained by
using a modified iodide method developed by lMessrs. Erlenborn
and Edwards in the laboratory last year.

The modification consists in the addition by means of a
pipette of 10 cec. of a standsrd copper solution (1 cec. 0.00401
gm. Cu),titrating as usual and correcting for the copper added.
It is obvious that considerable care in the addition of the
copper solution is absolutely essential.

The method depends upon the fact that in & solution slightly
acid with acetic &cid,cupric compounds oxidize potassium iodide
with the liberation of iodine. This is then titrated with a
standard thiosulphate solution. The reactioncs &re &s follows,-

Cu(NOz)z ¢+ 2KI = Cul + ZKNOz + I
eI + £Nag 35,05 - 2Nal + NagS,0¢

Notes.~- Nitrous oxides,ferric ions,free bromine,trivalent

arsenic and trivaleﬁ;antimony must be absent &as they
will liberate or a&bsorb iodine. Excess of free minerel acid must
also be avoided.

The bromine oxidizes the arsenic and antimony to the
pentavalent state,in which form they do not absorb iodine. It
sometime happens that the blue colour reappears after a time. This
is caused by the presence of impurities,especially irom. A large
excess of sodium carbonate at the neutralization may operste in
same manner and hence should be avoided. In such cases tske the

first disappearance of the blue colour as the end point.
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Notes, (cont'd) It is necessary to add & large excess of

potassium iodide to hold the liberated iodine
in solution and make the reaction rapid.

Lead and bismuth having yellow iodides cause
trouble if present by obscuring the end point.

It is necessary that the acetic acid be added to
8 solution not too alksline,as the acetate formed on the addition
of the acetic acid to & solution that is strongly alkaline
decreases the ionization of the acetic acid thus meking the sol-
ution insufficiently acid for the reaction between the cépper and

the iodine to be complete.

Method Of Anslysis.

Teke 1 gram sample (0.5 gm. if high grade concentrate),add
10 cc. of conc. HNOz and 10 cc. of cone. HCl and heat until most
of the nitric acid is driven off. Add 10 cc. of 1:1 Hp504 and
evaporate to copious HgSO4 fumes.(about 3 cc.)

Take up with 25 cc. Hy0 and heat until &ll soluble salts are
in solution. Filter off the insoluble matter. The filter and in-
soluble may be set aside for incineration if it is desired to
run the samples for insoluble.

Precipitaete the copper from the boiling solution with & strip
of pure aluminium., When the iron is &1l reduced to the ferrous
state,all the copper is precipitated. (When the precipitation is
complete a white stable foam forms on the liquid in the besker.)

Decant the hot liguid through & filter,wash the precipitsted

copper in the besker seversl times with small quantities of hot

(water)
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water,adding this to #® the liquid in the filter. The filtrate
contains the iron and nicke?”

Place the besker contcining the gluminum and the precipitated
copper under the drained filter and wash the filter with & little
boiling HNOz (1:1). Use as little acid &s possible,but enough
must be added to insure complete solution of the copper. Tash the
filter with & little hot water.

Place the sluminum and the dissolved copper on the hot plate
and warm for a few minutes;wash and remove the aluminum. Add 10 gec.
of bromine water and evaporate to sbout 3 cc. (All the bromine
must be driven off)

Dilute with 25 ce. Hp0. Neutralize the last trace of nitric
acid with & saturated solution of sodium carbonate,sdding it drop
by drop until a green precipitate of copper carbonate forms. When
neutrelization is complete & stable foam forms if the besgker is
agitated. (Avoid & large excess of sodium carbonate)

Dissolve the precipitate with a slight excess of acetic acid.
(1:1)

The titration is performed in the cold solutiomn,volume sbout
30 oc. Add 1-3 grams of potassium iodide,depending on the amount of
copper in the solution. Titrate with standerd sodium thiosulphate.
“hen the yellow colour of free jiodine is almost gone,add & few cc.
of starch solution and titrate to the disappearance of the blue

colour.



-24-

The nickel was run by the cyanide method which depends on
the following reactions,-

Ni(NHz)gS04 + 4KCN s KpNi(CN)y + KoS0O4 + 6NHg

This reaction takes place in & solution slightly alkaline
with ammonia and a very large amount of iron may be present with-
out interference if a large amount of sodium citrete be added
before making alkaline. The citrete combines with the irom to
form un-ionized iron citrate which does not allow the iron to
precipitete when the ammonia is added.

The end point of the reaction between the nickel &nd the
cyanide is shown by the disappesrance of a turbidity due to the
presence of silver iodide. The reaction is,-

AgI + 2KCN - EKag(CN)s + KI

At first the method employed was to oxidize the filtrate
from the copper precipitation by means of potassium chlorate,add
sodium citrate,neutrclize with ammonium hydroxide,and titrate
with stenderd cyanide using silver nitrete and potassium iodide
as indicator.

At this time the iron was run by the dichromate method on
a separate seample,thus necessitating the weighing of two samples
for each determination of copper-nickel-iron. The fact that when
the precipitation of the copper is complete the iron is all re-
duced to the ferrous state was used to combine the iron analysis
with thet for nickel. In the nickel analysis,as given above,it
was necessary to have the iron present in the ferric state and

8o potassium chlorate was necessary to perform the oxidation.
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The Bomplete method is as follows, -~

I RO N.

The filtrate from the copper precipitation is titrated
directly with standerd potassium permanganate which acts as its
own indicstor. A slight excess of permengenate turns the solution
a permenent pink colour. (The pink colour is not aslways permsnent
but the addition of one drop more(or st most two drops) of the
permanganate will mske it so. This is negligible as it amounts to
about 0.0008 gm. iron in a1 grag sample. )

If the procedure given for the analysis for copper is foll-
owed the filtrate will contain the iron as ferrous sulphate,with
& slight excess of sulphuric acid,and practically no nitric or
hydrochloric acids. These &re the conditions necessary for

the titration of iron by permanganste.

NICKEHTZL.

The solution after titration for iron has the iron in the
ferric condition. Add 30-40 cc. of & ssturated solution of
sodium citrate and neutralize with smmonium hydroxide till the
solution smells faintly,but distinetly,of ammonias. If the sol-
ution haes become heated by the neutralization cool again below
20° ¢.

Add 5 cc. potassium iodide solution and 5 ce. silver nitrate
solution end titrate with standard potassium cyanide until the

fine suspended precipitate of silver iodide has dissolved snd Yhe



solution is clear.
Notes,~- The reaction between the cyanide and the nickel ssalt
goes on first,then between the cyanide and the silver
iodide, The silver iodide thus acts as an indicator &and uses up
a fixed amount of cysnide. This amount must be determined for the
indicator and subtracted from the amount of cyanide used.
The folloving are important for good results,-

1. The solution must be ammoniacial before titration,ss both
potassium cyanide and potassium nickel cyanide are split up by
acids. Excess of ammonie must be small owing to its dissolving
influence on the silver halogen salts.

2. The temperature must not be over £0° C.

5. Sulphate ions should be present during titration. If there
are none,add & few cc. of 1:1 H;504 Dbefore the neutralization.
4. The solution should not be too high in nickel. If it is
there is apt to be a turbid solution caused by the Ni(CN)2 which
gives & good deal of trouble and danger of overtitrating. By more
dilute solutions,however,the Ni(Clk)}, is continuously dissolved by

the KCN so there is no trouble in detecting the end point.

5. Considerable smounts of iron and slumine make the titration
very difficult. This m&y be overcome or lessened by an increase
in the amount of sodium citrate. In such cases the solution should
stand 5-10 minutes after clearing,and if the precipitate comes
back in that time,more cyanide should be asdded till the liquid is
again clear. If the precipitate reappesrs after fifteen minutes

it is of no consequence.



6. The presence of mangenese and lime is objectionable. If zinc
is present the gddition of sodium pyrophosphete will counteract
to some extent the bad effects of these metels.

7. Cobalt shows its presence by & similar dark colour in the
solution. It reacts with potessium but does not form & similsr
double cyenide,but salts similar to potassium ferro-cyanide.

Co(NHz)g + 6KCN = X504 + KyCo(CN)g
(Potassium Cobalto-Cyenide)
This compound is not stable and readily oxidizes, In generel the
titretion gives the totel amount of nickel plus sbout 3/4 of the
cobelt. As the emounts of cobslt are generslly very small compared
with the nickel,the reactions referred to play an unimportent part.

8. Much difficulty is experienced &t first in performing the
titration. This cen be lessened by placing the beaker on & black
glass plete,snd having the only source of light very close to the
beaker and to one side.

SOLUTIONS,Etec.

SODIUM THIOSULPHATE --- 1 cc. = 0.005 gms. Cu

19.55 gm. pure Nags3Sp0z.5H50 in water,l gm. NaOH and
dilute to i liter. Keep in dark bottle.

POTASSIUN CYANIDE ---- 1 cc. = 0.0025 gms. Ni
11.3 gms pure K@N with a stick of KOKX per liter. The
KOH is & preservative.

SILVER JITRATE = ----- 1 gm. AgNO; per liter. )
) Indicator.
POTASSIULI IODIDE ---- 40 gms., per liter. )

5 cc. of each of the above used for indicetor and this
amount requires about 0.3B cc. standard XCN to clear.

Determine exact amount by titrating the indicator alone
with cyenide.

POTASSIUM PERMANGANATE -- 5.7 gme HMnOg per 1itre Boil sand
filter. Add 3/4 gm. KOH per 100 co. solution.
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Experimental Apparstus.

The flotation machine,ball mill,suction filters,etc., used
for the tests comprising Part One of the work are shown in
plates No. 2,3,4,and 5.

The flotation machine is of the Minerels Separation type
and was designed and built in the laborstory workshops. It con-
sists essentially of an agitation box and a spitzkasten connected
at the bottom by & 3/4 in. lead pipe and having a 1 x 2 in. slot
at 45° from the agitation box to spitzkasten for the agitation
overflow. A series of gslvanized iron baffles is inserted in
the overflow to check any tangentiel motion of the pulp and force
it to enter the spitzkasten at right angles to the partition
between the agitation box and the spitzkasten. Without these
baffles the froth builds up from one corner and only a part of
the spitzkasten is covered with froth.

The impeller is of the Howard or double fan type,with a
s0lid division between the fans. This type produces a better
pumping action than the more usual four blade 45° impeller. It
was run at a speed of from 1000 to 1300 r.p.m.(depending upon
the condition of the driving belts.) This gives a periphersl
speed of 1050 to 1350 ft. per min.

All tests were melie on 500 gram. samples of ore which gave
a pulp density of about 12:1. This retioy is rather high,much
more so than would be used in practice in a large sontinuous
machine,but tends to produce & much cleaner concentrate with

probably & lower extraction.
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The 500 gram sample has been more less standard in the
laboratory for some years and it is about the largest amount
that can be conveniently hendled on th suction filter.

(In flotation experiments at the Colarado School of Mines
the pulp ratio used is from 4 1/2 to 6 : 1. The U.S.4.

Bureau of liines recommends 3 1/2 : 1 for certain work.*)

In the experiments the o0il was added from a pipette drop by
drop end the drops counted. All pipettes were calibrated for the
0il with which they were used,hence the weight of & drop of the
0il was known. This seems to be a more &sccurate method than the
one recommended by Hyde who uses & Mohr pipette graduated to
1/100 cec.

Reagents such as Nagcoz,N&OH,NaCI,etc., were made up by
taking 100 grams of the pure dry salt and dissolving in water to
1 litre,thus meking & solution such thet 10 ce. = 4 1bs/ton of
dry ore when a 500 gram. sample is used in the flotation
machine.

After the first nine tests agll samples were individually
ground in the ball mill. The charge for this mill was 500 grams.
of ore and 500 cc. water.

Agitation or leaching was cearried out in & boltle fitted to
the sheking screen mechanism, All agitation tests were with

al : 1 pulp,(500 grems ground ore and 500 cc. water)

“U.S.Bureau of Mines - Bull. No. 205.
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Sumnary of Tests.

To summarize the tests and present the information in such
a manner that it is intelligible and yet concise is a metter of
very considerable difficulty. It has seemed best to plot the
results of Tests No. 1-29,as they are readily adaptable to such
treatment. Tith the subsequent tests,however,which have two
concentrates.the: plot or graph would become so complicated &s
to defeat the purpose for which it was made. These tests have,
therefore, been tebulated and it is hoped that the information
thus presented may be as readily comprehended by the resder as

though they had been plotted.

Series 1. (a) Tests. 1,2,3.
These teste were made to determine the action of three
kinds of o0ils in & neutral pulp,or rather & pulp in which the oil
was the only addition.
Oils. -
P.P.1¥ No.1l - Pine 0il - General Navael Stores No. 5. From
longleaf southern pine by the stesm and solvent
process. - clear light ember colour - Sp. Grav.

0.9330 ; Ref.Ind. 1.4837 (both st 150 ¢.)

P.T? No. 400 - Crude Wood Creosote 0il. - Sp.Gr. 1.025 - Dist.
Pts. 190-360° C.-Ref.Ind. 1.4977 vVis. 2.9

Barrett Jo. 4 - Coal Tar Creosote.

* Porest Products Laboratories of Cansds.

+ rensacola Tar and Turpentine Co.
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As mentioned on the date sheet for Test No. 1,the ore was
prepared by taking 100 lbs, of the coarse ore,crushing and screen-
ing this on & 40 mesh screen till about 50 1lbs. of -40 mesh
material had been obtained. Quite naturally this ground ore was
slightly higher in grade than the complete ore,and assayed

2.2 % Cu,l.2% Ni,and 19.5 % Fe.

(b) Tests No. 4,5,6.

The feed for these tests was the same as for tests No. 1-3,
10 cc. at a time,of & 10% solution of sulphuric acid was added
till the pulp was distinctly acid to litmus. The o0il in all tests
was added by eye,thst is no predetermined amount on oil was used,
except in & few tests. The reason for this is,that some o0ils
must be present in far greater quantity than others and if the
correct amount of & poorly frothing oil (such as B#4) had been
taken as standard,this same amount of a more soluble o0il would

hopelessly over oil the pulp and vitiate the test.

(c) Tests No. 7,8,9.

These tests were the same as the previous ones,but sodium
carbonate (8.0 1bs./ton) was substituted for the sulphuric acid.

It is well to note that when an slkalgi is used,the amount
of Barrett No. 4 required is almost hsaslived. Tnis is due to the
alkslgi "niting with part of the oil to form soap which produces
& froth.

These nine tests have been taken together because they were
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run with the object of determining the action of three oils
commonly used in flotation in the three possible conditions of
the pulp,nemely,neutral,acid &nd alkaline.

It will be noticed from the graph that Barrett No. 4 in
neutral pulp produced the highest grade copper concentrate,but
the test was of 45 minutes,wvhile the others were of 21-25 minutes.
This shows that B#4 is & very slowly frothing oil and thus raises
only the more easily floated portion of the sulphides,unless the
test is carried on for a considerable time. It should be,then, the
most suitable for #ifferentiel work becsuse of the time that
elapses before the more difficultly floatable sulphides come up.

In all cases the grade of concentrste end total extraction
were rather low. This may have been due to surface oxidation of
the ore since grinding,or the minersl sulphides msy not have been
separated from the gangue by grinding(es there was but 32 4 of

minus 200 mesh m&terial in the feed).

Series 2. Tests No. 10,11,12,13,14,15.

These tests were practically the same as those above,but the
feed was ground wet in the small bell mill for 15 minutes. This
would remove eny surfaece oxidation end slso produced & much finer
feed.there being 81.0% of -200 mesh material insteed of 32% sas
before.

Referring to the graph,it is seen that the extraction of
copper has risen considerably in all tests. The extrsetion of

nickel is also very much higher,but the percentsge of nickel in
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the concentrates from these six tests is almost constant.
As was expected,the most soluble oil (P.T. No.400) gave
the grestest weight of concentrate and it contained the greatest

amount of iron &and nickel.

Series 3. Tests No 16,17,18,19,20.

These tests were for the purpose of determining the in-
fluence of fineness of grinding. Two bags of the coarse ore were
crushed in the rolls till all passed & screen with 0.241 in.
round holes. For each test 500 gms. of this crushed ore was
teken and ground in the ball mill. The time of grinding was
varied from 15 to 30 minutes by 5 minute increments and the last
(Test No. £20) was ground for 45 minutes. Barrett No. 4 with 8.0
1bs./ton sodium carbonate was used in each test. The time of
test was extended to 50 minutes. Due to & slip in manipulation
in test Io. 18,1.2 1bs./ton of oil was added instead of 0.8 1lbs/ton
This might account for the phenomenal incre&se in the extraction
of copper although the weight of concentrate was not any higher
than the average. From these tests it was concluded that fine-
ness of grinding played & small part,so long &s the bulk of the
feed was -100 mesh. At this degree of comminution the closely
intermingled sulphides are probebly almost completely released.

It might be well to point out one defect in the preparatiom
of the feed as given above. The screen used,lNo. 9,was too coarse
and the crushed ore as fed to the ball mill varied from +8
to =200 mesh with & very considerable pﬁrt of it 420 mesh. Thus

to reduce all the +20 mesh material to sey -65 mesh would require
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crushing for such & time that 90% of the charge would be -200.
This degree of crushing would hardly be economical in

practice,and to get a feed corresponding more closely to large

scale work (yet have it sufficiently granular that the ball mill

could remove surface oxidation without the practical sliming of

the charge)it would have been better to have 'stage crushed!

the ore,screening it between each crushing,till &8ll passed a

14 mesh screen.

Series 4. Tests No. 21,22,23,24,25,26,27,28,29.

So far,even the first of the problems for solution in the
laboratory had not been solved. (page 15) The extraction of
copper and nickel had been disappointingly low,the former never
exceeding 80% while that of the latter reeched 60% but once. It
was decided then to use an 0il mixture such as is used at Cobealt
and which is,also,what Hyde terms 'his standard testing mixture.

It consists of,-

20 % Pine 0il -- F.P.L. No. 1
"0 % Coal Tar Creosote --- F.P.L. No. 24%*
10% Cosl Tar.

* P,.P.L. No. 24 - Coal Tar Creosote from the Dominion Tsr
end Chemical Co.,Sault Ste. Marie,Ont.
black opaque appe&rance - generslly an
excellent collecting oil,but a poor
frother unless in alksline circuit.

It is very similar to Barrett No. 4 and
was used as & substitute for No. 4 in the
10 cell machine and in this mixture
principally because & large supply was
aveilable in the laboratory.
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81.0

78.0

- G G S S e D Gy TP L GD Gm SR S S ws G G e

Nain 5
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NnaOH 20
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13.5

84.5

1e68ts NO. 30,3),82,8%.

4,10
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5.1

4.27

3.886

4.24

4.

4.4

4345

this “fest (No. 34) run as ckeck om vest NO. 31.

54.8
17.1

$8.2

56.4

36,0

16.0

2346

20.2

22.6

22.5
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While the results of the previous series of tests (Series
No.3) showed,more or less,that the effect of grinding was small,
yet they were not in very close agreement. It was,then,to check
these that the present series was run. (In addition,of course,to
the reason given on the previous page). The Series comprises
three sets of three tests,nine in all. The first three were in
neutral pulp;the next three in & pulp strongly alkaline; (40 lbs/
ton Nazcoz),while the last three were in acid solution (H2504
6 1bs./ton). The grinding was varied from 15 to 45 minutes,as
shown on the graph.

From the results of these tests it is seen that too great
a percentage of slime is detrimental ,most probably for the
reason set forth on page (5).

Test No. 29,(45 min. grinding,acid pulp) showed the greatest
differential flotation there being over 21% difference in the
grade of the copper and nickel in the concentrate. Unfortunately
the extraction of copper was the lowest in the series. This
emphasizes8 the common statement that high extraction cannot be

obtained with high grade concentrate.

Series 5. Tests No. 30,31,32,33.

With this series we began the use of agitation with chemicals
previous to flotation;to induce,if possible,some greater dif-
ferentiation in the flotability of the copper and the nickel.

The ore for these tests was ground,(500 gms. for each test,

ground separately) then filtered,not quite dry so as to make
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subsequent removal from the filter paper easy,and weighed. After
allowing for the filter paper and the plaque,which is used to
carry the.filter paper and its load of moist pulp,the moisture
in the pulp can be calculsted. From this it is simple to calcul-
ate the amount of water and chemical that must be added so that
the ggitation may be in a 1:1 pulp and have the required &amount
of chemical present.

In this series the smount of chemical,NaOH,was varied
while 811 the other factors were kept as constant &s possible.

Curiously,the second test,No. 31,which had NaOH 10lbs./ton
gave the highest extraction of copper and the highest extraction
of nickel,the extraction of both copper and nickel falling off
in the next two tests. The first test,No. 30, (NeOH - 5.0 1b/ton)
produced the highest grade of concentrate as regards copper
end it was 8lso the lowest in iron,with the lowest extraction
of iron and of nickel.

As regards differential sepasretion,then,test No. 30 seemed
to give the best results.

This Series was run using Barrett No. 4 oil.

Series 5 a. Tests No. 35,36,37,38.

This series of tests is parellel tc series 5,gbove,but
the 0il mixture was used instead of Barrett No. 4,and two con-

centrates were made instead of one,



Series No. 6 rests. __40,41,42,4%5 -~ 44

Pest. rroduct. % Wt. neagent. amt. uil. vu vonc.uu Ext. wi1 vonc. ni mxt. e Conc. e kExt.

40 1lst.Donc 6.9 wnauH 10 EB#4 17.8 63.1% 4,28 29.0% 3046 11.7%
2nd.conec 10.8 1.7 Y.4 Se63 5842 46.8 27.8
17.7 NaQH 10 B#4 72.5 67.2 39.5
41 Lst.Conc 6.2 B4 19.7 71.8 4,59 29.1 34.2 12.5
2nd.conc 16.2 Mix. 1.0 Jeb 2e92 1.5 46.4 44.%
22.4 naOH 5 8l.3 80.6C 50T
42 lst.vonc 6.9 5#4 19.0 769 Y.88 2549 5.8 1l4.1
2nd.vone _1.;670% miX 0.5 ___4:0? 5058 550_5 48,0 490_5
2505 L\I&Ohl 5 7 ot Ted 5904
45 1lst.conc 4.4 Bii4 23.8% 57.5 3.02 15.9 52.0 8.1
2nd.uonce _ bgé 5.0 18 o'l 5.30* 4:10? 42.8 .Lb.go
11.0 wnaud 5 76.6 b7.C 24,2
44 lst.Conc <2.4 6.8 795 2.92 87.7 44,8 9%.0
2nd.vone _ 2.6 3.2 4.4 5,22 8.9 58.9  b.b

Test 43 gave the highest grade Lopper concentrate,and 21so the highest grade wickel
concentrate (2nd.concentrate) The Ilron extraction was the lowest in the series {(1lst.
vonct.) but the weight of concentrate produced was small.

1es8t ¢4 is not in the series. sror this 25 drops B#4 were a8dded to the pulp before
agitation in the bottls.

—2%—
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In test No. 35,only one concentrate was teken as the froth
was exceedingly heavy and so it was thought that all the
sulphides had been floated at once,thus rendering & second skim
futile. The extraction of Copper was 93% and of Nickel 92.5%
with a concentrate of 8.8% total Copper and Nickel. This is
obviously a solution of the first problem. The ratio of con-
centration was about 3:1.

The first concentrate from test No. 38, (NaOH - 20 1bs/ton)
contsined 16.3% of copper-nickel,but -the extraction was rather
low. 00 mememcecece—a-

One test was run using sulphuric acid (Ho. 39) and the
results are suprising. The extraction of copper was very high
(904) while the extraction of nickel wes lower than in any of
the tests of Series 5a. The concentrate contained 10.9% of
copper-nickel.

Series 6. Tests. 40,41,42, - 43 - 44.

The first of these tests (40,41,42) were to determine
the effect of varying the time at which the second concentrate
was teken;while H0.43 is a duplicate of test No.42 but with
Barrett No. 4 substituted for the 0il Liixture.(It is also a
duplicate of test No.30 except that two concentrates were made)

The first concentrates of Tests 40,41,42 clearly show
the way in which the nickel and iron go together and also that

they float much less readily then the copper.



Series so. 7 rests, 45,46,47,48.

rroduct. % Weight.Reagent amt. Uil. <Cu Conc. ¢u Extr. wi Gonc. N1 Extr. Fe Conc. Fe Extr.

_gv.—

1st.Cone 4.6 B#4 18.2% 48,0 1.04 4.8% 3648 9.4%
2nd.cone  13.0 Mix 4.2 31.2 1.96 24,2 44,0 51.6
17.6 FeCl, 20 79,2 29.0 41.0
1st.cone 15.9 Bi#a 10.1 87.7* 2.50 5649 45.6 38.4
2nd.uone 6e9 Mix 2.1 8.0 5496 25,6 45.0 15.8
Z2.8  Fetly 20 95.7* 62.5 4.2
1st.Cone 5.7 17.4 57.5 1.44 8.5 40.7 15.4
2nd.uone 14,7 2.3 19.5 5.08 47,5 19.5 41.8
20.4 FeCly 20 ix 7.0 56.0 55.2
ist.cone 640 16.2 59.5 1.64 9.5 9.6 13.0
2nd.vono 9.0 4,7 25.0 2.82 24 .5 43,6 21.2
15.0 retly 10 B#a 84.5 34.0 34,2

Test No. 46 same as Test no. 45,but the serric Chloride was washed out of the pulp after
agitation so that there would be very little in the flotation machine.
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In the light of the requirements for the solution of the
second problem (pagel5) the results of the second concentrate
of test No. 42 are especielly interesting. Here is a product
containing 3.38% nickel, (53.5% of the total nickel) 45.8% iron
and only 0.5 », Copper or 4.7% of the totel copper. Surely this
approaches & "concentrate containing & portion of the nickel
with most of the iron and only & small amount of copper.™

The first @Goncentrate from test No. 43 contains 26.8%
copper-nickel and 32% iron. It is considerably higher in grade

than the blast or reverberatory furnace matte.

Series 7. Tests No. 45,46,47,48.

In the Eustis process for the direct production of
electrolytic iron from pyrrhotite,ferric chloride is used to
leach the pyrrhotite. This suggested the use of ferric chloride
to produce some surface alteration in the nickeliferous-pyrrho-
tite in the hope that it would be rendered unflotable or have
its flotability so retarded that it would not float with the
chalcopyrite. Accordingly this series of tests was run using
a ferric chloride le&ch.

In test No. 45,Barrett No. 4 produced very little froth
and this with practically no copper colour. The amount of con-
centrate was rether small,also. This suggested that the ferriec
chloride,while it might be valuable &s a modifying agent,should

not be present in the flotation machine if Barrett No. 4 was to



Series No. 8 rests NOo. 49,50,51.

-

Tte8t. FProduct. % Weight Reagent amt. Oil v onc. ¢u mxtr. Ni cone. unl Extr. Fe Conc. Fe kxtr.

49 1st.Conc 57 - 18.3 55.5 2.46 14.2 375 11.5
2nd.uone 12.6 57 24,8 2.81 29.5 45,1 30.6
18.3 NaCl 20 Mix. 78.3 43.7 ' 42.1
50 l1st.cono 5.0 18.6 5.7 2.44 11.9 27.8 7.7
2nd.Cone 9.1 5.6 29.1 H.06 26,7 45,6 2247
11.1 vacl 20 B#4 82.8 38.6 30.4
51 ist.uonc 6.8 8.7 29.0 2.62 18.8 44 .5 16.1
2nd.vonc 23.0 4.9 55.4 2.19 5%.1 3548 44,1
29.8 Nacl 20 r1400 84.4 8l.9 60.2

Series wno. 9 Te8ts no. 52,53
52 lst.Cono 15.9 Nauvl 5) 8.2 78.0 5.88 59,2 36.4 5346
2nd.conce 6e6 NaOH 5 563 12.7 2.96 18.4 48.0 18.3
22.D : mix 90.7 77.6 51.9
53 1st.Cone 8.4 16,1 7665 4.12 37.9 5646 16.8
8.4 as i(es8t 52 B#4& 7645 379 16.8

-A?-
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be used. Accordingly,in test No. 46 the pulp after agitation
wes filtered on the suction filter and washed before charging
into the flotation machine.

That the supposition was correct is shown by the very great
ingrease in weight of the first eoncentrate in this test. The
extraction of copper in the combined first and second concentrat-
es is elso very high,95.7%

The ferric chloride does retard the flotation of the nickel
and iron as the first concentrate from test No. 45 shows. Here
the extraction of copper was 48% while that of the nickel was

only 4.8% and of the iron,9.4%.

Series 8. Tests No. 49,50,51.

Common salt,NaCl,is frequently used &s & modifying sagent
in flotation and this series of tests was run to determine its
action on this ore using three different oils,

From the standpoint of copper extraction Test No. 50 in
which Berrett No.4 wes uged is the most satisfactory,for the
total of lst.and 2nd. concentrates is 82.8%(but little less thean
Test Ho. 51 (84.4%),but the weight of concentrate is less than
in the following test consequently its grade is very much higher.

with Na@l as the reagent,it is difficult to choose between
Barrett No. 4 and the lMixture,for while the former gives the
greater extraction of copper the latter gives the greater ex-

traction of nickel .


http://reagent.it

Rest.Product.fWeight.Reagent. amt. 0il. cu con. Ca kxt. w1 Con. wi Ext. Fe Con.
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Series 9. Tests.No. 52,53.

In the series of tests using NaCl as the resgent it was
notice that the pulp gave an acid reaction towards litmus,and as
we had determined that an alkaline pulp was more suited to
Barrett No. 4,this series of two tests was run using salt and
sodium hydroxide (5.0 1lbs./ton of each).

The results are tabulated and show that the extraction of
copper and nickel has been increased in Test 52 (Mix.) very

considerably over the corresponding test using NaCl elone.(No.50)

Series 10 Tests lio. 54,55,56,57,58.

It had been thought for some time that while Barrett No. 4
gave much better results in an alksline rather than an acid or
neutral pulp,the nature of the alkslai was important and that
for this purpose Na2c05 was better than NaOH. So,in this set
of tests varying emounts of NaCl were used with 5.0 1bs./ton of
sodium carbonsate.

From the results it is seen that an incresse in the amount
of salt lowers the grade of the concentrates as regards copper
content, (Test No. 57 is an apparent exception.) and at the same
time the percentage of nickel is rising to & maximum with 10 lbs.
/ton of NaCl and then decreasing. The percentage of iron in the
1lst. concentrates shows practically no change.

As noted on the tabulated sheet,Test No.55 gave the highest

grade of lst.concentrate as regards Nickel obteined in the

research. It was also the highest in copper-nickel.( 28.0%)



Series iNo. 11 rYests no. 59,60,61,68.

fest.rroduct.%weight. neagent. Amt. 0il. Cuton.uu sxt. wi con.ii Kxt. Fe Con.re Ext. ins. ins.pkxt.
59 1lst.conc 5eb NaCl ) 4 B#s  20.7F 65.7 4.5 24,0 58.4 10.0 5.6 0.6
2nd.cone 2.2 HaglOz) 4 8.0 14,0 6.6 22.1 3946 . 648 8.0 0.5
8.8 77,7 46.1 16.8 1.1
60 l1lst.ione 6.6 nacl ) 4 B#4 17.9 6bH.& 5.9 8.4 3.6 12.5 Bed 0.7
2nd000n° 109 NazGOS) 4 604 _‘6__0_7 5.5 10.2 5902 401 1005 005
8.b T72.2 48.6 16.6 1.0
68 1lst.Conec e 6 nacl ) 4 B#4 18.5 bbH.b6 b2 52,0 8249 10.3 - = - =

2nd.Conce b42 NaoC03) 4 8.6 14.8 4,7 16.4 39.4 1l6.4
8.8 - 70.4 48.4 26.7 - - -
61 1lst.cone 6.7 nacl ) 4 BF4 17.4 65.b De6 59.0 b3.4 13.5 5.9 0.7
2nd.uvone 2.8  w85005) 4 5.6 8.9 4.9 14.5 ~ 41.9 6.7 9.0 0.5
9.5 . T4i.4 53.5 19.2 1.2
Test no. 59 agitated for l1lb min. rest no.60 agitated for ©0 min.

i i 62 i i 60 4 u u 62 u il 120 o4

- -~ - -~ - - - - -
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Series 11. Tests No. 59,60,61,62.

Having tried (8eries 10) the effect of varying amounts of
salt it now remained to determine the influence of the time of
agitation,the amount of chemicals being constant. In these tests
the amount of NaCl (4.0 1b./ton) snd the amount of NagCOg (4.0
1b./ton) was the seme for sll. The time of agitation was varied
from 15 minutes to 2 hours.

The results do not seem to run in any particular sequence,
which may be due to the fact that the time of taking the Znd.
concentrate was not the ssme in all the tests,although the total
length of the tests was uniform. The time at which to take the
2nd. concentrate was judged solely by the appearance of the
froth,and in poor or artificial light this is sometimes very

deceptive.

Series 1Z2. Tests No. 63,64,65,66.

Here,as in series 1ll,an attempt was made to determine the
influence of the time of agitation. The chemic&ls used were
ferric chloride (5.0 1bs./ton) and sodium carbonste (8.0 1bs./ton)

In the first test (No.63) only 4.0 1bs./ton of sodium
carbonate was used but it was found that the pulp after agitation
wes acid, hence the amount was raised to 8.0 1bs./ton for the
subsequent tests.

Test No. 63 gave the most decided differential effect
between the nickel and cooper. The lst. concentrate containing

25.7% copper and only 1.66% nickel,giving an extraction of



veries N0. 12 Ltests no. 65,64,65,66.

Test.rroduct.sWeight. feagent. samt. vil. cu uon.cu bxt. ni con.nNi Ext. Fe Con.¥e &Ext. ins. ins.pmxt.

63 1lst.Lone 4.4  FeClz) 6 bBf4 20,7 62.8 1.66 72 5l.1 7.8 4.5 0.4
2nd.vone S04 uazcoz) 4 4,2 7.9 5,24 17.4 40,0 0.8 7.9 0.5
7.8 70.2 24.6 8.6 0.9
66 1lst.uonec 6.9 EeClz) - s#4 18.0 695 4,60 33¢5 3540 13.1 4.1 0.5
2nd.uonae 8.5 ma,003) 8 2.9 13.8 2.86 255 47.6 22.0 5.8 0.9
15.4 83.3 59.0 Z5.1 1.4
66 1st.Cone 662 FeClsz) 5 B4 20.4 71.6 4,46 28.2 31.8 10.7 4.1 0.5
2nd.Cone 5.0 1&y00z) 8 bed 14,9 4,66 23%.8 44,0 1l.8 7.8 0.7 |
11.2 . 86.5 52.0 22.5 1.2 o
64 1st.Cone 6.6  reCly) 5 Bfé  18.8  69.0  4.80 84,9 216 11e6 5.8  0o7
2nd.cone 6.8  na,C0% 8 2.4 8.9 550 24.8 46,0 17.4 8.4 1.0
13.4 7.9 59,7 29.0 1.7

- D G o G G v G G D G G - Em G W B R T N s GO MR W G WD e G =

test No. 63 agitated 15 min,., rest no. 66, 80 min., iest no. 66, 60 min. wvest wo. 64, 120 min.

6%:1st.Conc.

@i
[ Y J
el {e)

N&2003 6 Xcake 15.9 94.0 4,99 41.9 30.5 15,5 14.2 2+6
94.0 41.3 156.5 26

This ore was lower in grade than for all previous tests.
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62.3% of copper and only 7.2% of nickel.

Test No. 67.

£t the Mines Branch Ore Dressing Laboratory,Ottawa,some
work had been done on a copper-nickel ore using a mixture
commonly called 'X' Cake in place of oilyso one test using
this reagent was made.

'X' is a mixture of 60% alpha-naphthylemin and 40% xylidin.
The mixture is non-volatile,non-inflammable and chemicelly in-
active. It has,unfortunstely,an exceedingly offensive odour,which
is most disagreeable when slight.

When o0ils are used in & closed circuit only a little less
0il is required than when the mill-feed is made up entirely of
new water. The insoluble parts of the oil are probably lost
entirely,and only a part of the soluble constituents is returned
to the cells with the frothing properties unimpaired. with 'X°
cake,this has not been found to be the case. TVhatever smount is
returned in the water from concentrate or tailing is Jjust as
efficient as ever. Apparently little or no deterioration occurs
in settling ponds,although the water turns a dark brown. Con-
siderably less of the 'X' cake is therefore required if the
meke-up water is kept at & low proportion of the total.

It produces a much more granular concentrate then oils do,
and consequently the concentrate is much more readily filtered.*

The cost of the mixture is about 35 cents/pound in tank car

1ots,f.o.b; New York.

* E.H.Robie - Eng. and Min. Jour. - Nov.l,1919.
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The 'X' cake gave a very high extraction (94%) of copper
with a high concentration ratio (11:1) but the extraction of

the nickel was disappointing.

In looking back over the results of the sixty-seven tests
summarized in the preceding pages,if they are in many cases all
too disappointing it is well to remember that it has been
caleuletes® +t-st with only four different oils,three oil percent-
ages,two pulp densities and two changes in temperature the
possible combinations exceed the amazing total of 59,000 !

However,this much has been shown,-

l. It is possible to produce a concentrate containing almost
9.% copper-nickel with an extrection of 93% of the two
metels.

2. That the separation of the copper from the nickel-iron is
difficult,and may prove practically impossible,especislly
if a high extraction of both minerals is desired.

3. More than 53% of the nickel and 45% of the iron can be
obtained in & concentrate which is about 16% of the total
ore,by weight,and conteins only 0.5% copper.

The first of these appears to be a satisfectory solution of
the straight concentrstion problem of this complex ore,while
the third may be useful for the direct production of nickel steel
with & small amount of copper.

3k 3K 3k 3k >k % 3k 5k %k %k Xk
% 3k 3 >k %k % 5%k % %
3k 3k >k ok 3k ok
* %k k% %k
Xk Xk
*
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LABORATORY W OoREK.

Part 2.

Tests on 10 cell Keachine.

% %k 3k 5k %k k
%k % %k %k k
* % %k
*
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EXPERIMENTAL APPARATUS.

The 10 cell continuous Minersls Separation type flotation
machine was constructed in the laboratory workshops from designs
of Prof. Bell and lr. Erlenborn.

It consists essentially of two primaery agitation boxes,and
eight cells,each made up of an agitation box and & spitzkasten.
The feed enters the first agitation box from the feed cone,passes
through a slot in the partition into the second agitetion box and
thence through s second slot into the agitation box of the first
floating cell.

The floating cells are very similar to the single cell
machine(plate 5),the main difference being thet the return pipe
goes from the spitzkeasten of one cell to the agitetion box of
the next cell,thus meking the pulp pass through each cell in tﬁrn.
At present,the return pipes are of 3/4 in. rubber hose,but by
chenging the nipples,smaller hose may be used if desired.

A horizontal plate velve is fitted in the bottom of each
spitzkasten to control the flow through the return pipes. The velve
consists of two pletes,one movable and one fixed,with & 3/4 in.
sguare hole cut centrally in each. Thus at any opening the shape
of the orifice remains unaltered.

The impellers are of the Howard type,as used in the single

cell machine. They are driven,by belts from a mein drive shaft,

at 1000 r.p.m. by & 3 H.P. motor.
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S0 far as is known,there are not more than four continuous
machines of this type,for laboretory use,in existence. The whole
apparatus was new and novel,and as might be expected,meny dif-
ficulties were encountered. The greetest of these was the problem
of feeding.

In large scale practice,the ore after crushing merely passes
from the grinding cireuit to the flotation machine,and e&s the
process is continuous,no difficulty is experienced in keeping the
pulp ratio or density fairly constant. Here,however,it was desir-
ed to duplicate,if possible,the sm&ll scale single cell tests.

To do this would require grinding for each test,then dewatering
to & 1:1 pulp,sagitating with chemicels,diluting,and then flosting.
Thus the ore could not be fed directly from the grinding mill to

the flotstion machine.

The arrgngement of the apperatus is completely shown in
plates 6-9,and & sketeh to show the piping,etec.,is given on page 59
The apparstus may conveniently be divided into three sections.

1. The crushing and dewatering circuit.
Huntingdon Mill,dewatering cone,No. 1 pump.

2. The agitation or Pachuca tank.
with pump No. 2

3. The Feed Cone,etc.
Feed cone,constant hesd tank,l0 cell machine.

Many different machines,tanks and cones are used which makes

g somewhat complicated arrangement. It hes seemed best,then,
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to fully illustrate this by means of photographs and drawings,
rather than attempt to describe it.

At first the pulp was circulated in the agitation tank by
the No. 2 pump,snd the feed was taken from the small pipe (shown
in red)controlled by valve No.l1l7. If valve No.l2 is closed and
No.ll open,there is & constant head on the discharge side of the
punp,but the head on the suction side decreases ,due to the
drewing-off of the feed. Thus there is some variation in the
flow through the discharge pipe,&and consequently & variation in
the feed to the feed cone.

The === main difficulty,however,with this arrsngement was
caused by the clessifying action that occurred in the pachuca tank
(This will be trezted more fully in the summsry of the tests)
which was sufficient to prevent a constant feed being obtained.

After experimenting with every conceivable arrangement of
the discharge from No.l pump,it was decided that it would be
impossible to get an even feed from this source. Valves 11,12,
and 13 were,therefore,closed and the pump is not now used.

The method finally adopted for conducting the tests was as
follows, -

The ore (usually about 300 1lbs.) is crushed in the Hunt-
ingdon mill,with & 1little lime,till &ll passes a 60 mesh screen,

and flows in & launder to & small collecting cone,which is

connected to Ho. 1 pump. At this time valves No. 2,3,4,7,10.

are closed,end Nos. 1,5,6,8,9, are open.
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Thus the pulp from the mill is pumped into the distributor of
the dewatering cone. |

If the amount of water to the mill is properly regulated,
the dewatering cone will hold all the pulp,but if there is &an
excess,prectically clear water will overflow (through No. Sand
6) and little ore will be lost.

The pulp is &llowed to settle overnight. In the morning it
is decanted closely (Valve No. 4 open,Ho.5 closed.),usually to
less than 1:1. It must now be transferred to the agitetion
tank.

No.l pump is started,valve No.l shut,valves No.2,3,9,o0pen.
The hose from valve No.9 to the distributor is lifted out of
the tee (see Plate 7) and dropped into the dewatering cone. A
little high pressure water is run into the pump,and flowing
through the suction pipe stirs the thick pulp in the cone so
it may be pumped. The pulp is circulated for a few minutes,and
then valve No.1lO0 is partly opened,thus &llowing part of the
pulp to be pumped to the Pachuca. (While dewatering, just
sufiicient water is &ddcd to the Pachuca to enable it to agitate
before the pulp is added) Valve [fo.9 is greduelly closed and
all the pulp pumped to the Pachiica tank.

Specific gravity samples are now teken from the sampling
tube (which connects with the inner 4" pipe) and the pulp
should be about 1:1. The chemicals desired are added and the
whole sllowed to agitate for a certain time.

When agitation is complete the pulp is diluted as much
as the capacity of the Pachuca tenk will allow (about 3.5 to
4:1). This tends to stop the action of the chemicals,and also

gives a pulp that is much more readily fed to the flotation
machine.
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The graduated stopcock which controls the flow of water
from the constant head tank to the feed cone is opened to
No. 1.1 (29.6 1bs./min.) and the flotation machine started.

Specific gravity samples of the pulp in the agitation
tank are taken and the percentage of solids calculated. Then,
knowing the smount of feed that the flotation machine will teke
(about 29 1bs./min.)and the feed (1lbs./min. of dry ore) that
is desired,as calculstion is made to determine the rate &t
which water must be added to the feed cone, (The feed is much
more dilute than‘can be obtained in the Pachica,when 300 lbs.
of ore  is tekeun.) and the graduation of the stopcock cor-
responding to this rate is taken from the curve.(page 63)

The stopcock is gradually closed to this mark,and at the
same time the feed valve is opened. When the level in the
feed cone has become constent,a specific gravity sample is
taken at the first agitetion box. The pulp ratio will rarely
be exactly what it was calculeted (paragraph above). This,
mainly on account of the graduations on the stopcock preventing
the very close setting of the pointer. With a little manipul-
ation of the feed valve and velve No. 16 the specific gravity
of the feed to the flotation machine c&n be raised or lowered
to the desired point.

When all is constant,the oil feeder (plate 9,sketch page 66)

mey be sterted. When the froth is satisfaectory the test is

commenced.
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The froth launders are washed clean,and the pipes from
them sre turned from the tailings launder into the concentrate
boxes (plate 8).

The test is carried on for some definite time.(20-40 min.
As the skill of the operators increases the time of test can be
lengthened without increasing the amount of ore necessary. This
is due to the preliminary adjustﬁﬁents being more rspidly made.)

At the end of the testltheilaunders are washed clean agein,
and the pipes for the concen%rafes returned to the tailings
lgunder. Thus all the concentrates produced during the test are
collected.

During the test,specific gravity samples of the feed are
taken at frequent intervals. These,when bulked together,cons-
titute the feed sample for assay. The tailings are also
sampled at intervals during the test.

Immediately after the test,while the conditions are still
constent,two (one minute)semples of the feed are teken and
immediately weighed. This is later used in the calculation of
the weight of ore treated during the test.

The extractions,etc. are figured on the weight of dry ore
fed during the test which is calculated from the specifiec
gravity of the pulp (practicelly a constant during the test),
the time of test,and the amount of pulp fed per minute as

determined from the one minute feed samples,
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OIL FEEDER.

For a time it was feared that the problem of regulating
the amount of o0il fed to the flotation machine would be insup-
erable. That it is a difficult one is obvious when it is
remembered that the amount of oil used is about 15 to 50 drops
per minute,and that the rate should not change,and also that
the 0il should be added in minute quantities,preferably drops.

Many and various schemes were thought of but most of them
required some pump arrangement,or other complicated device.

The design finally adopted is shown in the drawing (page 66)
and the o0il feeder is shown in place on the flotation machine
in plste 9.

The fundementel ide&s is obvious,but it may be said that
the feeder consists of a float,carrying a siphon tube which
terminates in a brass tip through which is bored a fine hole.
(0,041 in.die.) The hydrostatic head can be readily altered by
the sddition or subtraction of small lead shot which lie in the
bottom of the float.

Thus the head causing the oil to drop from the tip or
nozzle is constent and the rate of flow should be constant.

Before the feeder was mounted on the flotation machine
many tests were made upon it to see that the rate of dropping
did not vary. In all of these,the flow changed and the rate of
dropping was very irregular.

When it was mounted on the flotation mschine and the

motor of the latter wes running)it was found that the rste of
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feed d4id not vary in the slighest degree. The feeder can be set
at the beginning of & test to deliver,say,25 drops per minute
and an hour later it will be feeding exactly 25 drops per min.
This ,of course, was very satisfectory and removed what
would have otherwise been & very great source of error and

annoyance.

SULIIARY of TESTS.

The ore for the tests using the 10 Cell machine was
prepered by taking 3000 1lbs. of the coarse ore and crushing
it in the rolls till &1l was minus 1/4 in. For the tests about
350-425 1bs of this crushed ore was taken &t & time as the
feed to the Huntingdon mill.

The amount of ore prepared was sufficient for at least 9
tests,and,as they were latterly run with about 250 1lbs.,it
might have been sufficient to give 10 or more. Due to diffigul-
ties encountered in the feeding of the machine,which took some
time to surmount,only 7 tests were made,of which tests 1,2,3,
and 4 were meinly for sdjustement of the machine.

It would be unfair to compare the results of the tests
either among themselves or with those made upon the single cell

mechine,fop the incresse in both extraction and grade of con-

centrate from tests Ho.4 to No. 6 is mainly due to better
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manipulation and regulation of the machine.

Full results have been given of the date sheets and it is
only necessary to call attention to & few points here.

Tests No.l and 2 were run with ore crushed to pass a 40
mesh screen. This was found to be too granular and a 60 mesh
screen was put in the Huntingdon mill for the subsequent tests.

The ore remaining in the agitation tank from the segond
test was dried of the steam table and then screened on a 40
mesh screen. 250 1bs. of the =40 mesh meterisl was taken and
dumped into the egitation tank,which contained 300 lbs. of water.
The 700 1lbs. weter was added and the whole asgitated with the
pump and &ir. The pulp retio should have been 4:1 and specific
gravity 1.16.

Every possible combination of the top and side discharges
of the pump,with and without air,was tried,but no one of them
would so mix the pulp that the specific gravity in the outer
pipe,the inner pipe,and the feed cone was the same.

During the tests where samples were taken from the feed
cone,the discherge from this cone was run into the small suction
cone and thence to the pump,thus keeping all the ore (of which
the weight was known) in the circuit. Otherwise this would have
beecn run to waste. It was noticed that the pump sucked air
through this cone and it was surmised that this had some effect
on the results. Hence for many of the tests,no feed semples

were tsken,and the specific gravity in the inner and outer pipe,

only,determined.
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During Test No.23 the specific gravity of the pulp dropped

continuously during the test,which was on this account a failure.

The 1st.,3rd,and 7th. samples (marked on the data sheet by 'S.A.)

were screen analysed with the following results.-

-1=-
plus 65 9.4 %

100 15.3

150 18,0

200 8.9

minus 200 48,3

ggog

These conclusively show that

sucking from the very lowest part

-3 -7-
3.0 % -—-
7.7 d.6
13.4 5.4

9.5 4,7
66.4 86.1
ioo.o gg.g

the pump,because it was

of the Pachuica tank,was

drawing away the coarse materiasl first or,rather,faster than

the fine -200 mesh material.

For the reasons given above the pump was discarded and

the agitetion is now done entirely by eir which has proved very

satisfactory.

Water Pumping.-

8. Full s8peed,lst.valve fullopen
”

b. "

10 cell Liachine.

27.2 1bs./min.

" " closed W -=-------== 24.8 » "

Both with 3/4 in. hose.
Full speed, 1/2 in. hose. =  =======cem- 14,7 ™ nm
" " 5/8 n L 53 .0 m "

3/4 in. hose. ==--=--c--c-—-- 2.45 ft.per sec.
5/8 " " acecccccccccaa- 2.87 " " "
1/2 " " ercecccmccna - 2.75 m " "

Feed nipples,-
3/8" --= 30.6 1b./min. 11/32" ---- 20.72

(6:1) pulp.
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In conclusion I wish to express
my very sincere thanks and appreciation for
the sdvice given by Dr.J.B.Porter,and the
very materisl assistence rendered by Prof.
J.W.Bell,under whose supervision the work
was carried out.

Much credit is due Mr.W.Erlenborn
for his design and construction of the 10
cell machine.

Mr.R.L.Peek,Superintendent of Refin-
ery,British American Ilickel Co.,very kindly
geve me the notes on the analysés for nickel
copper,and iron which have been modified to

suit our needs.

& ot e
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ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO.| 1
NOTES: (gogrge ore crushed snd screened till ahout 50 lbs. of paTE Oct. 21,1931 19
=40 mesh product had been obtained. uversise thrown away. |ORENO. 158
ihis -40 mesh materisl was slightly higher in grade than PULP RATIO 1z : 1
the original ore,dus to the above tre:utment. R.P.M. IMPELLER 1258
PULP START .
TEMP. |FINISH
TIME WEIGHT SAMP. WEIGHT MEAN ©
H. M. REAGENT DROPS c.c gms. A.p.M. NOTES No’s gms. REAGENT % LBS. P.T.
10,48 500 charge *PL. #1 0.7
,02 | FPL.¥1 | 2
. 04 do 2
29 do 2
11,06 a0 & SCREEN ANALYSIS OF FEED
: " EN ANA
ﬁ'ﬁ 5 ond_of rast. GRADE % GRADE %
voncentrate 1 49.5 +20 +10 | 12.7
1tailing 2 440.0 28 150 | 13.0
489.5 35 200 8.1
48 18-1 — 200 31.8
65 | 16e.o | TOTAL | 99,9
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT COPPER NICKBL LRON co | Id Fo
Conct. 10 10.3 | 5.1 O0.81 | 0s40 | 659 [ 17.6 49,0 6.5 | 18.6
rfails 90 1e8 [ 5.3 1131 | 5.76 (1751 77,0 51.0 | 93.5 | 81.4
Q.4 616 94,6 Q0.0 100.0 1100.0
2,123 269 19.5%
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ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO. 2
NOTES: DATE Gete 21 1921
Feed as for fest ho. 1. ORE NO. 158
PULP RATIO 12 4
R.P.M. IMPELLER 1250
puLp |START Z
TEMP. [FINISH
TIME WEIGHT SAMP. | WEIGHT MEAN ©
H. M. REAGENT | DROPS c. ¢ gms. R.P-M. NOTES No’s gms. REAGENT % LBS. P.T.
12.00 500 charge r.T. 400 0.8
.06/ P.T.400 2
.09 do 3
113 do 3
19 do 3
+30 snd of vest. SCREEN ANALYSIS OF FEED
24 11 GRADE % GRADE %
+ 20 +100 | 12.7
Concentrata 3 A 28 150 | 13,0
fails 4 | 420 | s 200 | 8ol
497 48 1841 —200 s1.8
65 16.2| ToTaL | 99.9
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT COPPER NICKEL 1RION Cu Ni Fe
Conct. | 15.56 BeO | 6415 | 1416 [1.29 | 38,6 | 25,1 87.2 | 21.0 | 26,4
Pails. | 84,5 1.1 | 4 1.567 | 4.87 [ 16.7 | 70,1 42.8 | 7T9.0 | 7346
[L00.0 10.75 616 95.2 100.0 [100.0 [L00.0
:.18% .207% 9.2




ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. WFLOTAT'ON TEST NO. 3
NOTES: DATE Octe 21 1921.19
ORE NO. 158
ireed as for rest wo. 1. PULP RATIO 12
R.P.M. IMPELLER 1250
ocreen analysis of reed given on sheet of ‘west no. 1 puLp |STABRT Z
TEMP,. [FINISH
TIME WEIGHT SAMP, WEIGHT MEAN ©
M. w, | CAGENT DROPS c.c gms. R.P-M. NOTES No’s gus. REAGENT % LBS. P.T.
oY) 500 Ccharge
«40| B. #4 4 barrett 4 V.88
¢S5 do )
3e15 do 4
25 ___ ocnd of Festa.
.45 1l
SCREEN ANALYSIS OF FEED
voncentrate b 35 | GRADE % GRADE %o
Fails 6 460 + 20 + 100
495 28 150
35 200
48 - 200
66 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % .| WEIGHT PERCENT OF TOTAL
MIN. WEIGHT OPPER NNICKEL LRON Cu Ni Fe
Conct. 7el | 15.1] 5.3 [ 1e61l | 056 | 38,1 | 10.5 49,0 10,0 15,9
tails | 92.9 1e2] 565 | 1.1l | 510 | 18,1 | 83.3 5l.0 90,0 86,9
100.0 10,8 5.66 9646 100.0 100.0100.,
187 24 19,55




ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO. 5
NOTES: DATE MOV. 8 1921 19
- ORE NO. 1568
reed as for rest NO. L. - PULP RATIO 12 : 1
‘ R.P.M. IMPELLER
PULP START
TEMP, |FINISH
TIME REAGENT DROPS c.c WEIGHT — NOTES SAMP, WEIGHT MEAN
H. M, gms. o No's gns. REAGENT % LBS. P.T.
5,10 500 Charge. Ho804 12.0
,13 H2504 10 PT. #400 0.56
2,17 |£T. 400 3
220 12504 10 -
.23 1PT.#400 2
.25 do 1 SCREEN ANALYSIS OF FEED
'33 HoSO 10 GRADE % GRADE %
| o35 |PT.#400 1 + 20 + 100
, 40 rnd of test. 28 160
23 v 20 35 200
voncehtrate. 9 66 48 — 200
rails. 10 425 65 TOTAL
9T
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT CORPER NI1CKEL 1RON cua Ni Fe
Conct. | 15.5] 8.85| 5.8 1.76| 116 | 46,0 30,3 57.4| 2l.4| 30,0
Tails 84.5]| 1.00 | 4.3 1,00 | 4,55 | 1645] 70.2 42,67 99,61 70.0
100.0 10.1 b4l 10U.5 100.01100.01100.0
2.1% 1.15 0.5
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ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO.| 6
NOTES: DATE #&Ov. 8 1921. 19
creed as for ,est no. 1 ORE NO. 158
PULP RATIO 12 .14
R.P.M. IMPELLER
PULP START
TEMP. |FINISH
TIME REAGENT DROPS - WEIGHT P.M NOTES SAMP. WEIGHT MEAN
H. M. : Tt | gm8e. e No’s gms. REAGENT % LBS. P.T.
parrett 4 l.44
3,50 500 charge 12504 12,0
»01 102564 20
,04 |B. #4 4
01 do 4
4,02 |H2504 10 .
yO0 |B. #4 i SCREEN ANALYSIS OF FEED
,10 do 4 . GRADE - % GRADE %
. 20 snd of ‘ast. + 20 + 100
29 11 30 28 150
voncentrate 11 49 35 200
failing 12 443 48 - 200
492 65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % { WEIGHT PERCENT OF TOTAL
MIN. WEIGHT COPrER n1CKEL L1RON Cu Ni Fe
Conct. 10 11,5 |5e65 2,26 |1,11 47,5 | 23.2 49,0 | 1649 |23.5
rails 90 l.1 5,87 [1.11 14,87 117.1 [ 75,7 51.0 | 84.1 |76.5
100.0 11.52 nL.98 8.9 100.0 100.0 100.0
2.3 1. 20.17




| ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO. 7
NOTES: DATE Nov. 9 1921, 19
reed ag for iest mo. 1. ORE NO. 168
PULP RATIO 12 : 1
R.P.M. IMPELLER E.265
START T+5°C
Tewp. |Fnse 119,090
TIME WEIGHT SAMP. | WEIGHT _ MEAN 18.3° G
H. m. | TCAGENT | DROPS | C.C. Tomg, | RP-M. NOTES Ne's | gmS. REAGENT % | ues.P.T.
PL #1 0,4
9,50 500 vharge
, 55| Nagt 03 20 10% o0lution Ha200s 8.0
, 08| ¥ PLF1 2
10,09 do 2
y 18 do 1
20 cnd of jest. SCREEN ANALYSIS OF FEED
595 A 50 GRADE % GRADE %
" = + 20 + 100
concentrate 13 46 28 160
failing 14 452 35 200
498 48 — 200
65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT COPPER NICKEL 1RON cn Ni Fe
Conct. 9.2 | 1245 Be7H 1476/ 0.81 | 33.4 | 15,4 B%.7 ! 11.5 ] 1545
rails 90.8 1.1 4,9 1.26 18.7 | 8.6 46,3 | 8845 84.5
100.0 10.70 7.05 99,9 00,0 1100.,0 100.0
2.16% 1.4 20,1 -
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ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO.| 8
NOTES: o DATE Nov 9, 1921l. 19
| :eed ss tor yest woe 1. ORE NO. 158

- - - PULP RATIO 12 :1
| Sodiuvm carbonate added to the pulp in the wmachine. R.P.M. IMPELLER
START
-;—DéJML; FINISH “&. o o

TIME REAGENT BROPS oo WEIGHT - NOTES SAMP. WEIGHT MEAN °

H. M. Tt | 8ms. e No’s gms. REAGENT % LBS. P.T.
10455 500 gharge. P, #400 Q.64

,37| wa CO 20 10% Solution
40| ri.#400 2 n8oC0x 8.0
L45 do 3 -
.50 do 1
g s}5) do 2
11,00 wnd of vest. SCREEN ANALYSIS OF FEED
°0 ] 20 GRADE % GRADE %
y + 20 + 100
voncentrate 15 58 28 150
t8iling 16 432 35 200
490 438 —200
65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MiN. WEIGHT CUPPER n ICGREL 1RON cu Ni Fe
Concta. 11.8 ] 10.3 060 | 277 | 1661 |346¢3 [19.9 bY.5| 25.2 | 20.4
t8ils 88.2 Ve98 4ol | 1,101 4,75 17,9 (775 40,5 7%_._@ 7946
100.0 10.1 6,36 97.4 1100.01100.0 {100VL0
2.1% 1.0 19,07 _




ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO.| 9
NOTES: DATE MNov. 9,1921 19
_ ORE NO. 168
reed as for sest no, 1 PULP RATIO 121
R.P.M. IMPELLER
PULP START
TEMP. |FINISH
TIME WEIGHT SAMP. WEIGHT MEAN
H. wm. | PEAGENT | DROPS ¢.c. gms. R.P.M. NOTES No's gms . REAGENT % LBS. P.T.
11,15 uharge parrett 4 0,88
118 882C0z 20 10%» oolution
v£1| B. #4 2 H8oG0% 8.0
40| do 6
445| do ]
455 ond of rest.
g 04 11 20 SCREEN ANALYSIS OF FEED
GRADE % GRADE %
concantrate 17 42 + 20 + 100
iailing 18 454 28 160
4;5 35 200
48 — 200
€5 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT CObrEk N1UK L LRION Cu Ni Fe
Conect.| 8.5 | 14.1 De9 | 1.84 | 0,77 | 34,3 | 14.4 56.7 | 12,1 | 14.8
rails |1 91.5 1.0 | 4.5 | 1,23 | 5,68 |18.3 | 85.0 4223 | 87.9 | 85,2
100.0 10.4 | 6.55 97.4 00.0 100.0 100.0
2.1% 1.287 19.6
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ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO.| 10
NOTES: pATE Bov. 14,1921 19
=40 mesh ore.as used for previous tests ground in the ball- [ORE NO. 158
| mill for 16 minutes. N411 charge,- 500 gms. Ure PULP RATIO 12 : 1
500 ¢c. water. R.P.M. IMPELLER 1500
pULp |START Z
TEMP, |FINISH
TIME WEIGHT SAMP. WEIGHT MEAN °
H. M. REAGENT DROPS c.c gms., R.P.M. NOTES No’s gms., REAGENT % LBS. P.T
11,156 500 vharge FPePoloHfl Q.52
»20| Hasl0x 20 10% Solution H82C0% 8.0
.28 »PL #1 2
229 do &
.90 : mnd of yest.
i 4 | 20 SCREEN ANALYSIS OF FEED
GRADE % GRADE %
concentrate 19 77 + 20 +100 | leb
failing 20 421 28 150 | 648
498 35 200 Y.4
48 Qe5| =200 |8]1.0
65 O.4 | TOTAL 99.6
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT CAOPPER nICKEL 1RON CU. Ni. Fe.
Cona't | 16.5] 10.3 | 7.95 5.8 269 | 49.2| 87,9 67.7| 44,6 | 37.8
fails 84.5 0.9 | 3,80 Q0.8 23,61 14.8| 62.3 328 Dhad | 6242
11.75 6.5 100.2 100.01100.0{100.0
Ze 2 1.%% 20.0 4




ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY.  |FLoTaTionTesTwno.| 11
NOTES: DATE noy, 14,1921 19
reed as for vest NO,10 - ORE NO. 1568
L PULP RATIO 12 :1
R.P.M. IMPELLER
PULP START
TEMP. |FINISH
TIME REAGENT WEIGHT SAMP. WEIGHT MEAN
H. M. DROPS ¢.c gms . NOTES No's gms. REAGENT % LBS. P.T.
12,03 Charge
, 05| vna2C03 20 10» Solution P.T. 400 0.56
.10l ¥T, 400 2 882003 8.0
+ 1O do o]
425 ao 1
235 do 1
zg knd of yest. SCREEN ANALYSIS OF FEED
28 i 20 GRADE % GRADE %
+ 20 + 100
concentrate 21 94 28 150
failing 22 399 35 200
4973 48 — 200
66 TOTAL
TIME PRODUCT % % WEIGHT WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT COPPEK n UCKEL 1HON Cu. Ni. Fe,
conct. | 190 | 835 | 785 | 3.8 | 36 | 48.8] 45,9 73.7 | 60.0 ! 44,7
iails ./ 81.0|0.70|2,80! 0.6 | 14.2| 5667 26035 | 40,01 55.3
10.65 6.0 102.6 100,0 {100.0 {100.0
2.16% 1.23 20.8%
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ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO. 12
NOTES: 7 _ DATE Mov. 14,1921 19
Yeed as for vest mo. 10 _ . ORE NO. 158
. i PULP RATIO 1 1
R.P.M. IMPELLER
buLp |START Z
TEMP. |FINISH
TIME REAGENT DROPS c.c. WEIGHT R.E.M NOTES SAMP. WEIGHT MEAN °©
H. M. gms. e No's gms. REAGENT % LBS. P.T.
2,43 500 Charge
,45| 1asC03 20 10% Solution Be #4 0.8
+ 03| Ba #4 2 nNasC03z 8.0
3,00 do 2
.08 do 6
28 ___ snd of test.
25 10 °0 SCREEN ANALYSIS OF FEED
GRADE % GRADE %
concentrate 23 69 + 20 + 100
failing 24 428 28 150
494 35 200
48 — 200
€5 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT CQPPE) WUCKEL 1RON Cu. Ni. Fe.
vonet. M 11l.5 7.94 3¢9 27 4:7.0 452 .4 2.7 41.5 31.9
i‘ails 8 0.7 | 2297 0.9 | 4.8 16.3 [69.3 | 178 | 58,9 | 68.1
10.91 6ed Q1.7 00.01100,0 {100.0
2.2% 1.31% 20.6%




ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO.
NOTES: DATE nOV. 14,1921. 19
Feed as for test mo. 10 B ORE NO. 158
PULP RATIO : 1
R.P.M. IMPELLER
puLp |START
TEMP. |FINISH
TIME WEIGHT SAMP. | WEIGHT MEAN
H. M, REAGENT DROPS ¢c.c gms. R.P.M. NOTES No’s gms. REAGENT % LBS. P.T.
35,30 vharge
52 | npS04 20 10 cc.=1 gm.acid FPL.#1 0.64
,37 |#PL. F1 3 . HaS0,
.90 do 3
409 do 2
4,10 rnd of rest
33 8 20 SCREEN ANALYSIS OF FEED
GRADE % GRADE %
concentrate 25 80 + 20 + 100
ia8iling 26 424 28 150
504 35 200
48 —200
65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT COPP N ICKEL 1RON Ca. Ni Fe
Conet. 15.9] 10.6| 8.50| 2.9 252146, 5 37.2 78.0! 35,4 »5.2
rails B&.1| 0.6| 2,54 1.0 | 4.24/16.2 | 68.7 22.0| B4.6! 64,8
11.04 6+56 105.9 100.01100.01100,0
Ze2% 1.5 21.0%
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ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO. 14
NOTES: ) ) DATE NOov. 14,1921, 19
] ORE NO. 158
| Feed a8 for fes$ no, 10 PULP RATIO 12 :1
R.P.M. IMPELLER
o
pULp |START _
TEMP. [FINISH
TIME WEIGHT SAMP. WEIGHT MEAN ©
H. m. | TEACENT | DROPS c.c gms. | ®-P-M NOTES No's gms . REAGENT % LBS. P.T.
4,1 Charge
,18| 85504 10 10 cc.=1lgm.acid P.T.#400 0488
+2L1ll rP,#400 2 nouly 4.0 |
24 do 2 Very large
o) do 5] bubbles.
,40 do 2
50 ¥nd of Pest SCREEN ANALYSIS OF FEED
-"“Eg 11 10 GRADE % GRADE %
+ 20 + 100
concentrate 27 92 28 150
failing 28 402 35 200
49_4 48 - 200
65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT CQOPPER NICKEL 1RON Cu Ni Fe
Conct. | 18.61 B8.8| 8.09 ».24 2.96 4%7.3| 45,5 71.5| 49.5| 42,7
fails 81.4 0..5¢ 2.2’]7 0.7 3,02 14.5| 58.5 20e5| 50.5 | 5T7.5
11.3 5.98 101.8 100.01100.0 110040
2.28% o2l 20.6%




1 1 1
ORE DRESSING LABORATORY. MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO. 15
NOTES: DATE Y eXs ]5 J QZ] 19
| _reed as tor sest no. 10,but ground 23 minntes instead of 15. |ORE NO. 158
o L PULP RATIO : 1
R.P.M. IMPELLER
; (o]
START
PULP -
TEMP. |FINISH 25.0° ¢
TIME WEIGHT SAMP. WEIGHT MEAN ©
REAGENT | DROPS c.C. R.P.M, NOTES -
H. M. ) gms , No’s 2ms. REAGENT v LES. P.T.
4,58 Charge
,D7| Hp504 20 sarrett 4 1.2
5,03 e 34 2 nzs% 20:0
,10 11230# 10
i 40 20 Very little
,16 do 6 SCREEN ANALYSIS OF FEED
30 do 2 GRADE % GRADE %
40 snd of Yest, + 20 + 100
27 15 = 60 28 150
concentrate 29 69 35 200
21ling 50 42 48 — 200
496 65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT COPPER wICKEL iHON cun Ni Fe
Concte | 159 | 10,7 | 7237 | 448 262 | 4B.,3 | 555 74.5| 45,0 | c4.4
yails 86.1 Qa6 | 2656 | 0,75 | 5.2 17,2 | T3.9 5.5 ! B5.0 | 6546
9,91 5 .82 96.8 00.0 {100.0 1100.0
2.0} 1,227 19.6%




ORE DRESSING LABORATORY, MINING DEPARTMENT, ‘McGILL UNIVERSITY. FLOTATION TEST NO. 16
NOTES: DATE NOV.22,1921 19
iWO bigs of ure No. 158 crushed in the x0lls %111 all ORE NO. 128
passed through & screen with O. in, round holes {(Lab. PULP RATIO : 1
screen »0. 9) ror each west 500 gms, of this crushed R.P.M. IMPELLER
ore was ground in the ball mill, sor this vest,ground 15 m.] py p [START Z
TEMP, |FINISH
TIME WEIGHT SAMP. WEIGHT MEAN
H. w. | TCAGENT | DROPS | cC.C. gms, | R-P-M. NOTES No's |gmS. REAGENT % LBS. P.T.
4,20
oid vharge Be #4 0.8
,25| HagG0y 20 10% Solution 582604 8.0
27| De 74 5
43, do 3
,5b do 2
5.18 End of iest. SCREEN ANALYSIS OF FEED
'.'5_1 10 50 GRADE % GRADE %
+ 20 24| *100 | 4.6
¢oncentrate 31 45 28 o3 150 |12.0
tfailing b2 456 35 7 200 |10.1
499 48 e8| -—200 |67,0 |
65 1.7 | TOTAL [99.6
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT UOPPER NICKKEL LHUN Cu Ni Fe
Conct. Beb6 | 15,9 6.94 4.%8 1.88 40,21 17.5 68.0 45.0| 19,0
rails 9l.4 Oo7 | $5018] 0,50 2.28|16.2 . 74.0 32.00 55,00 81.0
10,12 4,16 91.3 100,00 100,01 1000
240% 0.83% 1.2




ORE DRESSING LABORATORY. MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO.| 17
NOTES: DATE uOV. 23,1921. 19
) ORE NO. 1568
_ reed as for sest no. 16,but ground in bull-mill for 20 min.PULP RATIO : 1
R.P.M. IMPELLER
puLp |START co’
TEMP. |FINISH
TIME WEIGHT SAMP. | WEIGHT MEAN ©
REAGENT | DROPS c.c R.P.M, NOTES P
H. M. gms. No’s gms. REAGENT % LBS. P.T.
10,05
+10 Charge be #4 0.8
, 13 magg}Og 20 10% solution 1\132005 8.0
15| Be #4 6
$O1 do 2
45 do 2
ll,.iQé snd of yest SCREEN ANALYSIS OF FEED
&1 10 20 GRADE % GRADE %o
concentrate 33 36 + 20 B340 | * 100 341
railing 04 469 28 2 150 9.6
505 35 26 200 Ya 5
48 .6 —200 | 72 2|
65 1.1 | TOTAL | 99,9
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT COPPER NICKEL LHON cu N1 Fe
Conct. 7.1 114.3 | 4,8 5293 | 1ledl | 37,81 15.6 06.5| 35.4 | 14.2
fails 98.8 0.8 | 3.7 0,55 | 2,58 | 17.5 1 82.0 43.5| 64,6 | 85.8
Beb 3,99 95.6 00,0 {1000 {100.0
. 687 0.79% 19.1%
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ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. | FLOTATION TEST NoO. 18
NOTES: B DATE nov. 23,1921, 19
| reed as for rest No. 16,but ground in ball-mill for 25 min{ORE NO. 158

PULP RATIO : 1
- - - R.P.M. IMPELLER

buLp |START Z

TEMP. [FINISH

TIME WEIGHT SAMP. | WEIGHT MEAN °

. | REAGENT DROPS c.C. gms. R.P.M. NOTES Noe p— FEAGENT % A
11,12 charge

+ 18 NagCOz 20 10% Solution Barrett 4 B.2
L1585 B, #4 5 NasC0z 8.0
+ 1 do 10
12,08 rnd of rest.
B3 15 20
voncentrate %5 “5 SCREEN ANALYSIS OF FEED
vailing Z6 468 | GRADE % GRADE %
503 + 20 0.4 + 100 le1l
28 A 150 4.5
35 .5 200 .3
48 W3 — 200
&5 .3 | ToTaL o5
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT v(PPER NICKEL 1RON cu Ni Fe
Conct. 7.01 19.2 | 6.7 5062 | 127 | 38,81 13,3 78.0 23,01 14,0
tails 93.0 Qo4 1. 1.9 0.9 4.2 17.4| 81.5 2240 77,01 86,0
Bab 8.48 94.8 100,01100,01100.0
1.7 1.09% 18,97
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ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO.| 19
NOTES: » DATE Nov.24,1921 19
| Feed as for rest n0.16,but groond wet in the ball mill tor | ORE NO. 158
20 minntes. - PULP RATIO 1
B R.P.M. IMPELLER
puLp |START
TEMP. | FINISH
TIME WEIGHT SAMP. | WEIGHT MEAN
o wm, | (CRGENT | DROPS ¢.c. gms. R.P.M. NOTES No's gms. REAGENT % LBS. P.T.
| 2,45 vharged
47| NasCox 20 10% Solution. naC03 8.0
+49| B. #4 5]
3,04| do 8 De 14 0.8
o16| do 2
299 End of ifest.
50 10 20 SCREEN ANALYSIS OF FEED
GRADE % GRADE %
+ 20 + 100 0. 85
Concentrate 37 38 28 150 | #.56
failing 38 467 35 0.62 200 £.26
505 48 1.94| -—200 [B86.54
65 0,43 | TOTAL 100,00
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT ¢ R NICKEL IRON INSOTIUBLE Ca Ni Fe Ins.
Concte. 7TeH | 12.6 | 4.8 Se48 | 1430 | 34,8 | 13.2| 11.9 4,5 | 59.2 | 28.3 | 13.8 1.7
Fails | 82,5 | ©.65 5.5 | 0.65 | 5.30 | 17.7 | 82.6| 57.1 1266.5 | 40.8 | 71.7 | 86.2 | 98.3
8.1 4.6 95,8 271.0 100,00 {100.0 [100.01100.0
N . 6% 0.92% 19.04 53.6%
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ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO.| 20
NOTES: o - DATE jNoy, 23,1921. 19
reed as for test No. 16,but ground in ball mill for 45 minutes. |ORENO. 158
PULP RATIO : 1
o R.P.M. IMPELLER
PULP START
TEMP. |FINISH
TIME WEIGHT SAMP. WEIGHT MEAN
H, M. REAGENT DROPS C.C. ngo R.P.M, NOTES No's gms. REAGENT % LBS. P.T.
3,47 Charge Barrett 4 0.8
;48| 885005 20 10% solution uagcoz 8.0
| oDl Be ¥4 5
4,07 4o 3 _
.19 do g |\ —
LA2 o rnd of vest.
£1 10 >0 SCREEN ANALYSIS OF FEED
GRADE % GRADE %
uoncentrate 49 44 + 20 + 100 Q.5
railing 40 466 28 150 | 2,3
500 35 Q.4 200 4,5
48 .5 — 200 2' Q
65 e | TOTAL | 99,5
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT COPPER NICKETL 1HON Cu Ni Fe
Concte 6e8 | 1644 | 5,57 | 2,92 | 0,99 | 38,5 | 12.7 66.5 | 23,5 | 13.4
iails | 9%.2 | 0.6 [2.80 0,70 | 3.26 |17.6| 82.0 355 | 76,7 | 86.4
8.37 4.25 94,7 100.0 1100.0 100.0
1.67 0.7 18.9%
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ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO.| 21
NOTES: DATE Nov. 29,1921 19
reed as for test mo. 19 - ORE NO. 158
011 uijx_tJma_,-_‘,_ZQ%_Bina_uil_u,m._ﬂ ) PULP RATIO : 1
| woi cosl war Creosote (F.P.L. #24) R.P.M. IMPELLER
; 10% cosal ‘Par : PULP START
TEMP, |FINISH
TIME WEIGHT SAMP, WEIGHT MEAN
. W, REAGENT DROPS c.C. 81118. R.P.M, NOTES No's gns. REAGENT % LBS. P.T.
10,08 Charged
o100l mix.#l 5 _mix.#1 1.6
1D do 5}
.20 do 5
25 do 5
2 20 ¥nd of rest.
o0 50 SCREEN ANALYSIS OF FEED
) voncentrate 41 | 46 GRADE % GRADE %
railing 42 1454 + 20 + 100
500 28 150
35 200
48 - 200
65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT Cdpper nilckel igon Cu Ni Fe
Conet. 9.2 | 16.7 | 7.8 3668 | 1e71 | 42,41 19,7 85.0! 30.4| 21.8
Fails | 90.8! 0,3 1lad | 0,76 3.44 | 15.5] 70.5 15,01 69.6| 78.2
9.2 Delb 90.2 100.01100.01(3100.0
1.8% 1.03% 18.0%




ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO.| 22
NOTES: reed 88 for Fest no. 19. B DATE NOV.29,1921 19
- - ] ORE NO. 1568
-9 mereen ore ground wet in ball-mill for 30 min. PULP RATIO : 1
R.P.M. IMPELLER
PULP START
TEMP. [FINISH
TIME WEIGHT SAMP. WEIGHT MEAN
H. w. | DCRGENT | DROPS c.c. gms, R.P-M. NOTES No's gms . REAGENT % LBS. P.T.
1,03 Charged
05| Mix.#1 | 5 Mix. #1 1.6
.10 do 5
+15 do b
+ 20 do 5]
425 o est.
20 20 SCREEN ANALYSIS OF FEED
B GRADE % GRADE %
Conscentrate 43 32.5 +20 + 100
Talling 44 | 469,.0; 28 150
501.5 35 200
48 - 200
€5 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL _
MIN. WEIGHT COPPER NICKEL 1HON INSOIIURLE Cu Ni Fe Ins.
Conct, | 6.5 ]| 21.8 7,08 3,47 | 1,13 80.3| 9.85| 11.8 3.8 79.0 21.9 1| 10.7 1.3
Taila. | 93.5 Oud | _1.88 0.86 | 4003 17,6 82.5 59.7 | 280,01 21.0 78,1 | 89.3 | 98.7
8.9 D.36 92.35 283.81 100.0100.0 1100.0 1100.0
1.8% 1.03¢ 18.4% 56.46%




ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO. 23
NOTES: DATE NOV. 29,1921 19
reed as for uest no. 20. S ORE NO. 158
e - PULP RATIO 12 1
R.P.M. IMPELLER 1250
B PULP START ¢ Z
TEMP. |FINISH
TIME WEIGHT SAMP. WEIGHT MEAN ©
Yy REAGENT DROPS C.C. oms . R.P.M, NOTES No's oms. REAGENT % LBS. P.T
11,57 Charged
12,00 wix.#1 5 mix. #1 1.6
,05 do 5)
s 10 do 5
215 do S |
+20 snd of sest.
20 20 SCREEN ANALYSIS OF FEED
GRADE % GRADE %
voncentrate 45 33 + 20 + 100
1tailing 46 468 28 150
501 35 200
48 - 200
65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT CUPPER wICKEL 1RON Cu Ni e
Conct. 666 2062 067 | 8048 | leld | 28.8| 9.5 68.7] 24,1 9.9
tails 9%.4 | 0.65 Q.76 | 3.56 | 18.4386.5 Sled| THe91 90.1
9.71 4,69 96,0 100.01100.01100.0
1.0 0..47 16,29
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ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO. 24
NOTES: DATE wav. 29 1921 19
ORE NO. 1428
reed 88 for Test No. 20 o PULP RATIO 12 :1
R.P.M. IMPELLER
(o]
PULP START .
TEMP. |FINISH
TIME WEIGHT SAMP. WEIGHT MEAN
Hom, REAGENT DROPS c.C. gme. R.P.M. NOTES No's gms . REAGENT % Bs. P.T.
2,23 Charge Mix. 71 l.6
,26| 5asC0s5 100 10% Solution NapC0z 40.0
s 20| mixXesl )
o200l do 5 very rich look-
,40| do 5 ing conc¢‘t. Good| 47 4.9
.45 do 5 froth.
50 copot. 8till coming SCREEN ANALYSIS OF FEED
20 20 up &t end of vesf. GRADE % | GRADE %
. + 20 + 100
2,50 2nd. vonot.. 48 8.4 28 150
S.Ob‘ 35 200
8iling 49 455.0 48 —200
496.0 65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT CO’%PER NICEKREL 1RON cu Ni Fe
.Conot. 7.0 20.6 7.1 5,59 1.92 ! %6.8112.7 T7.3] 556 15,7
g.boncte 1.7 3.9 0.3 Be8 | 0,75 34.2] 2.9 D501 1249 4,1
18ils 91.3 4| 1.8 6] 24721 17.0177.0 19.7| 50,5 | B2,2
9.2 B39 92.6 100.01100.01100.0
1.8% 1.067% 18.6%




ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO.| 25
|NOTES: weed as for Test Noo 19e DATE nov,.29,1921, 19 |
| -9 screen ore ground wet in ball-mill for 3Q min. ORE NO. 158

: o - PULP RATIO 12 :1
R.P.M. IMPELLER 1250
(o]
PULP START .
TEMP. |FINISH
TIME WEIGHT SAMP. WEIGHT MEAN ©
REAGENT DROPS C.C. R.P.M. NOTES - — p
H. M. gLnS- No’s gms. REAGENT % LBS. P.T.
3,111 - Charged.
.15| NaosCO0z 100 10% Solution NaosCOoz 40
L0 Mix.#]1 5
b8! do 5 Mix. #1 1.6
,30( do 5
55| 4o 5]
|40 End of Test. SCREEN ANALYSIS OF FEED
20 20 GRADE % GRADE %
+ 20 + 100
28 150
Concentrate 50 40,5 85 200
Pailing 51 463 .0] 48 — 200
503.5 65 TOTAL
TIME PRODUCT % %D WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT COPPER NICKEL LRON INSOLUBLE Cu Ni Fe | Ins.
Concte BeO | 1801 | 752 | 3,97 | 1.67 | 30,41 12.3| 18.8 .01 80,0 | 33.2 | 13.0 1.8
Tails. | 92.0 | 0.4 | 1,85 | 0.70 [ 3,24 | 17.7 | 82,0 59.6 | 270.0 66.8 | 87.0 | 98.2
00.0 9.17 4,85 94,3 275.,0100,0 100.,0 100.0 11000
1.8% 0.27% 18.8% 54 . &%
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ABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY.

ORE DRESSING L FLOTATION TEST NO. 26
NOTES: - DATE _Nov. 29.1921. 19
reed as for .es8t mno. 16 ORE NO. 158
o PULP RATIO 12 : 1
R.P.M. IMPELLER 1250
PULP START °
TEMP, |FINISH °
TIME G WEIGHT SAMP. WEIGHT MEAN ©
H.ow, | TERGENT DROPS c.c gms., R.P.M. NOTES No's gms. REAGENT % LBS. P.T.
3,43 Charge nazc0% 40
,46| n8oC0z 100 10% Solution Mix.#l 1.6
D0 mix. .yl 5
495 do 5
4.00 do 5
200 do b
10 ~nd of vest. SCREEN ANALYSIS OF FEED
20 20 GRADE % GRADE %
+ 20 +100 |
concentrate [5Y4 41.5 28 150
railing b3 1459.0 35 200
H500.5 48 — 200
65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT CQPPER NICKEL LRON Cu Ni Fe
Conect. 8.2115.9 6e6 | Dol 2012 | 31a6]15%5.1 7845 45.8! 14,.5
rails 91.8 0.4 L1 0.5561 2.521 16.8177.1 h4,.21 85,5
8.4 4.64 90.2 100,01100.,01100.0
1.7% 0.93% 18.0%




ORE DRESSING

LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY.

FLOTATION TEST NO.| 27

NOTES: DATE NOV, 50,1921, 19
Ireed as for rest NO.16 ORE NO. 158
~ B PULP RATIO : 1
R.P.M. IMPELLER
PULP START
TEMP, [FINISH
TIME EAG WEIGHT SAMP. WEIGHT MEAN
| REAGENT | DROPS c.c. [—gmE.| R.P.M NOTES No's s, CEAGENT = A
11,22 Chgrged
25 H?.SOL 15 10% Solution. ﬁ2304 6o
o090 Mix.#L 5 ‘
,35 do 5 Mix. #1 l.6
L A0 do b
+45 do 5
50 End of Test. SCREEN ANALYSIS OF FEED
20— o0 GRADE % GRADE %
+ 20 <+ 100
concentrate 54 o1 28 150
railing 515] 449 85 200
500 48 ~ —200
65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT GOPPER NICKEL 1RON Cn Ni Fe
Conctae!l 10s2] 13,91 7e1 2,83 1|1.45 [38.4 [19.55 78.0! 31.3| 20.6
Fails 89.8] 0.45]| 2.0210.71 13,18 116.8 75,35 22.0! 6B.,7! 97.4
9.12 4,63 94.9 100.01100.01100.0
1.8% 0.92% 19,0%
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ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO. 28
NOTES: DATE nov, 30,1921, 19
reed as for lest NO.19 S o ORE NO. 158
B - PULP RATIO : 1
. R.P.M. IMPELLER 1250
o
PULP START =
TEMP, |FINISH
TIME WEIGHT SAMP. WEIGHT MEAN ©
H. M. REAGENT DROPS gms. R.P.M. NOTES No's gms. REAGENT LBS. P.T.
12,04 Charged HoS04 6.0
,04 2S04 10% Solutionm
.10 Mix.#1 5 Mix.#1 le6
.18 do 5
.20 do 5
.28 do 5
.30 ; o wnd of sest. SCREEN ANALYSIS OF FEED
;6 50 GRADE % GRADE %
+ 20 + 100
concentrate 66 33 28 150
vailing 57 496 35 200
529 48 — 200
65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT _COPPER NIGKEL IRON Cu N4 Fe
Concte 6.2 |120.5 6.75| 3.1 1.02 [30.8 |10.15 75.3 2042 11.3
Fails | 93.8| 0.45| 2.23| 0.81 | _4.02117.1 |84.55 24.7 | 79.8| 88,7
8.98 5,04 90,0 100,01100.01100,0
1.7% 0,957 18.0%




NP S o sy g AR gy il ' —
ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO.| 29
NOTES: DATE Nov. 30.1921. 19

reed as for Test no. 20 o ORE NO. 158
PULP RATIO 12 1
R.P.M., IMPELLER
(o]
PULP START .
TEMP. |FINISH
TIME WEIGHT SAMP. WEIGHT MEAN ©
H. M. REAGENT OROPS c.c gms. R.P.M. NOTES No’s gms. REAGENT % LBS. P.T.
2,42 Charged Ho50, 6.0
, 43| 82504 15 10% Solution
» 00 mixX. 5] ) mix.#l 1.6
+0b do 5}
3,00 do 5}
05 do 5
10 End of test. SCREEN ANALYSIS OF FEED
20 o0 15 o ‘ GRADE % GRADE %
CAe + 20 + 100
Cconcentrate 58 32 28 150
railing 59 467 35 200
499 48 — 200
65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT COPPER NICKET 1HON Cu Ni Fe
CODCE. 6.4 22.3 7.15b8 2.74 0087 301 9.6 66.2 1602 1000
fails Q3.6 0.8 7 Q.96 86.0 388 83£ 90.0
0.8 bho35 95 .6 00.0 [100.0 1100.0
2.1% 1.07% 19.1%
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ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO.| 30
NOTES: reed as for Test mo. 19,hut after grinding 1% was 8gitated |DATE 16C. 14,1921, 19
for 30 min. in a bottle with 500 ecc. water containing ORE NO. 108 |
l.25 cec. waOH,i.0., 5.0 1bs. #aCH per ton of dry ure. PULP RATIO : 1
R.P.M. IMPELLER
(o]
PULP START _
TEMP. |FINISH
TIME REAGENT WEIGHT SAMP. WEIGHT MEAN ©
H. M, DROPS C. C. gms. R.P.M. NOTES No's gms. REAGENT % LBS. P.T.
12,25 Charged
L7 B. ¥4 10 NaQOH (leach) 5.0
» 37 do 5
'47 do 5 Bo F4 196
2 D3| knd of Test
2§ 20
SCREEN ANALYSIS OF FEED
concentrate &0 42 GRADE % GRADE %
Jailing 61 | 449 + 20 + 100
' 491 28 150
35 200
48 — 200
65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT COPPER NACKE L L RON Cn Ni re
Concte. BeB] 158 | 6065 14,1 134721 34.8114.6 72.0] 34,4 16,0
B 65 5.00 91.4 IT00,0|100.01100.0




ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO.| 31
NOTES: Fead 88 rest no. 20 bot 10 1bs./ton nauH lesch. DATE vec. 14,1921. 19
. ORE NO. 15 8
o o PULP RATIO ;1
R.P.M. IMPELLER
PULP START
TEMP, |FINISH
TIME REAGENT DROPS oo WEIGHT . NOTES SAMP. | WEIGHT MEAN
H. M. ) gnse. R No’s gms. REAGENT % LBS. P.T.
3,08 Charge NSOH 10.0
210 Be 714 10 {leach)
+20 do 5
+ 30 do 9) B. 74 1.6
) knd of ‘est.
25 2Q
SCREEN ANALYSIS OF FEED
Concantrate 62 5% | GRADE % GRADE %
7ailing 63 430 | +20 + 100
R 487 28 150
35 200
48 — 200
65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT COPFER NICKEL 1HON Cu Ni Fe
Concte | 11,7 {13.0 7«4 | 5ol 2090 | 8.2 | 21.8 Blad | 2.5 | 23.6
Tajils 88,3 Qo4 | 1.7 1 0,61 | 2462 | 16.4 705 18s6 | 475 | 76.4
9.1 5.52 92.3 00,0 [100.0 1100,0
1.8% 1.1% 18.9%




ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO.| 2@
NOTES: DATE peg, 14,1921 19
reed as for vLest No. 30, bnt 15 1bs./ton NaUl leach., ORE NO. 158
o o PULP RATIO : 1
R.P.M. IMPELLER
PULP START
TEMP. |FINISH
TIME WEIGHT SAMP. WEIGHT MEAN
M. w., | (CAGENT | DROPS c.c gms R.P.M. NOTES No’s gmg] REAGENT % LBS. P.T.
4.20 Charged N&OH 15.0
.22/ Be #¥ | 10 (lezch)
292 do 5
42 do 5
,47 rnd of vest. Be #4 1.6
25 20
SCREEN ANALYSIS OF FEED
GRADE % GRADE %
+ 20 <+ 100
concentrate 64 50 28 150
failing 65 450 35 200
500 48 —200
65 TOTAL
TIME % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
PRODUCT
MIN. weicHT |  COPPER SICKEL IHON Cu Ni Fe
Conct. 10 1524 | Ta7 | 4,27 |1 2,14 | 36,4 | 18,2 8l.0 39.4 | 20.2
Tailse. 90 Q.4 1.8 [0,73 | 3.30 {16.0 . 72.0 19.0 60.6 | 79.8
9.5 5.44 90.2 100.0 100,0] 100.0
1.9% 1.08% 8.0%




ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO. 33
NOTES: DATE pece. 14,1921 19
reed as for iest No. 30,but 20 1bs./ton Naud leach. ORE NO. 158
PULP RATIO : 1
R.P.M. IMPELLER
puLp |START zo‘(?’) G
TEMP. |FINISH 0.8 C
TIME WEIGHT SAMP. | WEIGHT MEAN P04 ° U
| REAGENT DROPS c.C. P R.P.M, NOTES . Zms. AGENT " s PT.
0,0 harged .
410 Be #¥4 10 NaQH 20.0
.20l do 5 (leach) _
200 do 5]
—-15) snd of yest. Be #4 1.6
25 20
SCREEN ANALYSIS OF FEED
concentrata 66 5645 | GRADE % GRADE %
failing 67 [482.,0 + 20 + 100
486,5 28 150
35 200
48 - 200
65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT COPPER NICKEL LHUN Ca Ni Fe
Concte | 11leb6 | 1%5s1 | 7e4 S3¢85H | 218 | 56,0 20,5 78.0| 38,0 | 2246
tails | B88.4] 0.49 2,1 | 0.83 |2 16.18 69.7 22,0 6240 | 77.4
9.5 5,76 90.0 100.0i100.0 (1000
1.97 L.15% 18,0% -
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LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY.

ORE DRESSING FLOTATION TEST NO. 34
NOTES: DATE Dec. 14 1921, 19
| Feed as for rest No. 3Q. ) ORE NO. 168

PULP RATIO : 1
Check on Test No., 31 R.P.M. IMPELLER

puLp |START

TEMP. |FINISH

TIME REAGENT DROPS c WEIGHT - NOTES SAMP. WEIGHT MEAN

H. M, gms. ) No’s gms. REAGENT % LBS. P.T.
11.43 Charged NeOH 10.0

245 e 4 10 {leach)
s 2D do o
12,05 do 5 Ba 74 1.6
| _ .10 cnd of lest.
25 20
~ SCREEN ANALYSIS OF FEED
goncentrate 68 53 | GRADE % | GRADE %
failing 69 | 441 + 20 + 100
494 28 150
35 200
48 - 200
65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT COPPER NiCKiL 1HON Co | Ri re
Conct. 10,7 | 13.5 T.18 4,24 | 2.25 | 38.4 | 20.3 84,5| 45.5| 22.5
rails 89,3 0.8 1e3d 0,66 | 292 | 15,8 6946 15,5 ! 51e5| 7745
8447 5417 89.9 00.01100,0{100,0
1.72% 1.057 18.2%
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ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO. 35
NOTES: seed as for vest No. 19. |DATE Jan. 9,1921. 19
ORE NO. 168
-9 ore ground wet in ball-mill for 30 min.,then leached PULP RATIO : 1
for 30 min. with NnaOH,b 1bs. per ton. R.P.M. IMPELLER
PULP START
TEMP. |FINISH
TIME WEIGHT SAMP. WEIGHT MEAN
H. W REAGENT DROPS C.C. gmg-' R.P.M. NOTES No's gms. REAGENT % LBS. P.T.
12,07 Charged NaOH 5.0
,08| Mix. #1 15 very heavy froth (Leach)
that overflowed
spitzkasten. mix. #1 1.2
.8 knd of rest.
20 156
it end of test SCREEN ANALYSIS OF FEED
froth was very dark, GRADE % | GRADE %
+ 20 + 100
28 150
voncentrate 70 151 35 200
Pailing 71 546 48 — 200
49’7 65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT v OBPER NICKEL L1HON IN SOIFUBLE Ca Ni e Ins.
Conct, 30.4 6.0 9,06 | 2,82 | 4,26 | 37.3| 56.3] 23.1 4.8 93.01 92,5 66.2 ;geﬁ
tails. 0,2 0.691 0,10 035 | 104 | 35.9! 71.5 1247 . 7.0 75| 28.8| 7.6
100.0 9,75 4.6] 92 .2 282.0100.01100.01100.,01100.,0
1.96% CenZd 18,59 56.7%




ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TES_T NO. 36
NOTES: kgad ms for rest No. 19. DATEJan. 9,1922 19
ORE NO.
-9 screen ore ground wet in ball-mill for 30 min, then PULP RATIO : 1
| leached for 50 min. with naOH,10 1bs. per ton. R.P.M. IMPELLER
PULP START
TEMP, |FINISH
TIME WEIGHT SAMP. WEIGHT MEAN ©
W, . | TCROENT ) DROPS c.c £ms. A.P.M. NOTES No’s oms. REAGENT % LBS. P.T.
1,40 cherged NaGH 10.0
,42| Mix. #1 b (le.ch)
247 _Lst. Gonct. 72 73
,49| do 7 Mix. #1 2.0
,03| do 8
, 07 do 5
i SCREEN ANALYSIS OF FEED
2%% '2-5— rnd_of resf. GRADE % GRADE %
+ 20 + 100
2nd. Conc't, 73 65 28 150
‘Ea.iling 74 357 35 200
495 48 — 200
65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT COBPER NICKEL IRON INSOLUBLE Cn | Ni Fe Ins, |
st.Cong 14.8 Be9 | 6650 | 3,58 | 2,57 | 41.8| 30.5| 10.8 791 714 45.0| 34.8 %20
end.cong 13.1 %318 2.04 | 3.12 | 2,053 | 41.8| 27.2| 18,3 | 11.9 | 22.4 | 35.8 | 32.2 4,5
fails 72.1 0el16 0.57 [ 0.30 | 1.07 8.1| 28.9| 69.4 [247.2 | 6.2 19.2 | ©5.0| 92.5
100.0 9.11 5.67 86.6 267.0 100.01100.01100.01100.0
1.84% 1.14% 17.6% 54.0%




ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO.| 37
|NOTES: weaed as for Fest No. 19 DATE Jan. 9,1922 19
ORE NO. 168
-9 ore ground wet in ball-mill for 30 min.,then leached PULP RATIO 1
for 30 min, with nNaOH, 15 lbs. per ton. R.P.M. IMPELLER _
PULP START <
TEMP. |FINISH
TIME WEIGHT SAMP. WEIGHT MEAN
H. M. REAGENT DROPS c. c. gms. R.P.M. NOTES No’s gms. REAGENT % LBS. P.T.
| 2,54 ‘ Charged NaQH 15.0
.55 |Mix., #1 6 (lezch)
3,00 lst. Concentrate 75 83
02! do 6
,08| do 8
,111 do 5
|15 wnd of vest SCREEN ANALYSIS OF FEED
20 oK GRADE % GRADE %
+ 20 + 100
2nd. Concentratae 76 55 28 150
fajling 77 362 35 200
500 48 =200
65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT COPPER NICKEL LIRON INSOLUBLE Cu Ni g Ins.
b lst.Conec| 16.6] 8.1 6a7 | 3272 13,08 [41.9 | 34.8 | 10.5 Ba7] 72.8 51.7 | 37.4 Had
15 2nd.Cone! 11,0] %.3 1.8 12,92 [1.61 | %38.9 [ 21.4 119,565 | 10,7} 19.6/ 27.0 [ 23.0 | 4.0
fails. 72.4| 0.2 | 0,7 10,55 |1.27 | 9.8 | 87,0 | 68,2 | 2846.6] 7.6 21.3 | 39.6 | 92.7
100.0 9.2 5.96 93.2 266,0!100,0000.0 00,0 000.0
1.84% 1.19% 18.6% 53.2%
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ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO.| 38
NOTES: iwegd ag fep ‘Fest No. 19. DATE Jan. 9,1922 19
o ORE NO. 158
=9 scresn ore ground wet—in ball=miti—for 30 min<;then SULP RATIO ;1
leached with NaOH,20 1lbs. per ton for 30 min. R.P.M, IMPELLER
PULP START
TEMP. |FINISH
TIME REAGENT DROPS c.c. WEIGHT R.P.M NOTES SAMP. WEIGHT MEAN
H. M. Zms. R No's [BMSe REAGENT % LBS. P.T.
| 3,43 tharged nNaOH 20,0
45 Mix.#1 6 (leach)
D1 1st. voncentrate 78 50
___,Bal do 5 mix, #1 2,0
159 do 6
4,00/ do 3
0% do 5 SCREEN ANALYSIS OF FEED
05 rnd of rest. GRADE % | GRADE %
20 25 + 20 + 100
28 160
35 200
2nd. voncentrate 79 68 48 — 200
2ailing 80 585 65 TOTAL
50T
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT ¢ OPPER N1CKEL LHON INSOIUBLE Cu Ni Fe Ins.
6 gt.Conel 10.01 1141 | 555 | 54,20 | 2.60 | 3844 | 19.2| 11.3 Deb | 6348 | 45,4 | 22.6 20
14 end.Conel 13.68 2.7 [ 1.84 [ 2,72 | 1.85 | 42,6 | 29,0 14,6 D09 | Blel | 5242 | 553 | 345
rails 76 Qo4 1.30 | 0,50 | 1.15 978 67.41 70.1 1268.0 | 15,0 22,4 | 44.1 | 94.5
100.0 8.68 H.60 Bb.6 283.5 [100.,0 1100.0 1100.0 1100.0
1.75% 1.119 17.1% 56 .4.6%
l
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ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO. 39
NOTES: ireed a8 for tvest No. 19 DATE Jan. 9,1922 19
ORE NO. 158
-9 screen ore gpoound wet in ball-mill for 30 min.,then PULP RATIO 1
leached for 30 min. with HoS04, 20 1bs. per ton. R.P.M. IMPELLER
(o]
: PULP START -
TEMP. |FINISH
TIME WEIGHT SAMP. WEIGHT MEAN
5w | REAGENT DROPS c.C. gms. R.P.M, NOTES No's Zms. CEAGENT % 8BS, P.T.
4,54 ‘ Charged HoS0, 20,0
400 | mix.#l 10 (leach)
5,00 | o 5 Froth very dark
,06 do 5
210 do 5 Mix. #Fl 2.8
415 do 10
30 | 25 SCREEN ANALYSIS OF FEED
GRADE % GRADE %
Concentrate 81 100 + 20 + 100
failing 82 390 28 150
490 35 200
48 - 200
65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT CORPER wIGKEL 1IRON Cua Ni Fe
Concte | 2042 | 8,6 | B2 | 2,32 /2,52 [47.2 [47.2 90.3! 66.5| 53,2
Pails. | 79.8! 0.24| O0.98 | 0.30({1.17 110.6 _41.4 Ya7| 23.5! 46.8
100,0 9,54 3449 88.6 100.01100.0(100,0
1.94% 0.71% 18.1%




ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO.| 40
NOTES: read ag for Pest No. 19 DATE  gJan, 13 1922 19
ORE NO. 158
| =9 screen ore ground wet in ball-mill for 30 min.,then PULP RATIO L
agitated for 30 min. with NaOH,10. 1bs/ton R.P.M. IMPELLER
PULP START 41_Q [#
TEMP, [FINISH 21.8
TIME REAGEN WEIGHT SAMP. WEIGHT MEAN
H. M. T | DRoPS ¢.c gms R.P.M. NOTES Ne's | omg, REAGENT % LBS. P.T
11,30 Charged. NaOK 10.0
.33 B, #4 5
.37 do 5 Be #4‘ 0.8
w43 Lst. Concentratae 83 324 | siix. #F1 72
A4 mix.F] 3 1.52
.46/ do 6
.53 wnd of vest. SCREEN ANALYSIS OF FEED
20 19 GRADE % GRADE %
+ 20 + 100
gnd.voncentrate 84 h3 28 150
railing 85 413 36 200
490 48 —200
65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT G OBPER u ICKE L IHON cu. Ni e
160 Nst.Conal 6.9 1N7.8 | 6,05 | 4.28 | 1.46 | 30.6] 10.4 63.1 | 29.0 | 11.7
10 nd.conecl 10.8 1| 1.7 009 | 546% | 1.92 | 46,8 24,8 Q.4 | D382 | 27.8
Pails | 82,31 0,64 | 2,64 | 0.40 | 1,65 [ 13.1 | 54.0 275 | 32,8 | 6045
100.0 9.59 5.03 89.2 00.0 1100.0_1100.0
1.95% 1.02% 18.2%
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ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO.| 4]
NOTES: reed &8 for fest no.l9,treated as for est no. 45 DATE Jan, 13,19222 19
ORE NO. 168
-9 screen ore ground wet in ball-mill for %0 min.,then PULP RATIO : 1
leached for 30 min. with na(Ch,5 1lbs. per ton. R.P.M. IMPELLER
puLp |START °©
TEMP. |FINISH °
TIME WEIGHT SAMP. WEIGHT MEAN
o w. | REAGENT | DROPS | c.cC. ams . R.P.M. NOTES Noa e AGENT p os. P
1,3%9 Charged NaOH 5.0 |
| ,34 |Be ¥4 5 (leach)
Y i do 5) Bo #4 _ 0.8
| .41 1st. CGoncentrate | 86 31 |mix. #1 0.72
o423 Mixa#] 3 otal 01l 1.52
246 do 6
54 % End of Test. SCREEN ANALYSIS OF FEED
20 lg GRADE % GRADE %
+ 20 + 100
2nd concentrate 87 81 23 150
failing 88 587 35 200
99 48 - 200
65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT vOPPER NICKKIL LRION Cu Ni Fe
7 1lst.Cone| 6.2| 19,7| 6.1 |4.33 |1.34 |54.2 10,6 71.8 | 29.1 |12.5
132 &nd.Conel 16.2 1e0Ol 0.8 12.92 [ 2587 (4604 | 87,6 9.5 | Hl.5 [ 44,2
fails T7.6! V.4 _1.6 [0.253 9.5 | 86,8 18.7 119.4 | 43.3
100.0 Beb 4,60 85.0 00.0 100.0 100,.0
1.7% 0.92% 17.19




ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY.  [FLoTaTioN TesT no.| 42
NOTES: Beed as for fTest no. 41 DATEJan. 13,1922 19
Same yest as no. 41,but lst. Concentrate taken after 5 minjORE NO. 158
PULP RATIO 12 :1
R.P.M. IMPELLER 1190
START 22 °¢
PULP . -
TEMP. |FINISH 83 °¢
TIME | o WEIGHT . SAMP. | WEIGHT MEAN ©
How | NT | DROPS ¢.c. oms. R.P-M. NOTES No’s gms. REAGENT % LBS. P.T.
3,31 Charged
o232 Ba ¥4 10 NaOH 5.0
37 1st. concentrate| 89 35 (leach)
-58 M.iXo fl 5 B. ﬂ : 018
,41!  do 6 Mix. #1 0.78
2 O 16 [fotal ©11 l.52
20 19 SCREEN ANALYSIS OF FEED
\ GRADE % GRADE %
end. voncentrate 90 83 + 20 + 100
failing 91 388 28 150
506 35 200
48 - 200
85 TOTAL
TIME PRODUCT % % | WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT |  COHPER wICOKEL IHON Cu Ni e
b5 [Ist. Conc 6.9 | 19,0 | 6,65 | 3,88 | 1,36 | 35,8 | 12.5 739! 26.9 | 14.1
15 End.Cong 16.4 0.5 1 0,42 | 3.38 | 2.81 | 48.0| 39.8 4,7 | 53.5| 45.3
ails | 7647 Q.51 1.94 1| 0,28 | 1,08 9.21 35.7 214 | 20,6 | 40.6
100.0 9.01 5.25 88.0 00.01100.0 {100.0
1.78% 1.04% 17.4%



http://-ai-s.fi
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ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO. 43
NOTES: reed as for ulest no. 41. pATE dJan. 13,1922 19
ORE NO. 158
B PULP RATIO 14
R.P.M. IMPELLER
O
PULP START _
TEMP. |FINISH 23e U
TIME GEN WEIGHT SANMP, WEIGHT MEAN
H. M. REAGENT DROPS c. C. gms. R.P.M. NOTES No’s 2ms o REAGENT % LBS. P.T.
4,18 charged NaOH 5,0
,20| B. #4 8 (leach)
25 1st., concentrate| 92 22 | Be #4 2.0
A do 7 o
, 30 do 10
_ 440 rnd of rest.
20 25 SCREEN ANALYSIS OF FEED
\ GRADE % GRADE %
2nd, cvoncentrate| 93 33 + 20 + 100
£ailing 94 445 28 150
500 35 200
48 —200
65 TOTAL
TIME % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
PRODUCT - _
MIN. WEIGHT CORE R NICKEL 1RON Cu Ni Fs
5 Qlst.Conc| 4.4 23.8 5,24 | 3.028 | 0.67 | 32,0 7.1 575} 15.9 | 8,1
15 Bnd.Concl 6.6 50 1 1.65 | 5,30 [ 1.75 | 2R8.8 | 14.2 1801 | 41.7 | 16.2
00,0 9,12 4,20 B7 «. 6 00.01100.0 1100.0
1. 807 0.847 17 -




ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO. 44
NOTES: peed &8 for cvest no. 19 DATE Jap, 13,1922 19
ORE NO, . 168
500 gm&L_S_agmnn_Qm_gmnnﬂ_un in ball-mill for 30 min. |PULP RATIO : 1
., _ : s | R.P.M. IMPELLER '
Barre‘tt mo.4 pULP |START
TEMP. |FINISH
TIME REAGENT DROPS .o WEIGHT S NOTES SAMP. WEIGHT MEAN
H. M. T gms. e No’s gns. REAGENT % LBS. P.T.
5,06 tharged
L07 18t. Concentratel| 95 110 | naGH 5.0
+10 mostly air froth {Leach)
,20 rnd of vast. B. #4 2.0
15
Yery heavy froth
a.i_b_ﬂgimling_QﬂﬁLBL SCREEN ANALYSIS OF FEED
. GRADE % GRADE %
2nd Goncentrate | 96 13 + 20 + 100
iailing 97 369 28 150
—EE 35 200
48 - 200
65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT | . GOPLPL‘.R NICKEKL IHON Cu Ni Fe _
2 [Ast.Concl 224 | 675 | 743 | 2,92 | 3.21 | 44,8 | 48.4 79.,5] 677! 53,0
13 End.Con 2.6 5,20 | Q.47 | 3,22 | 0,42 | 8.9 5,0 4.4 8.9 545
alls 75.0 _Q.AO_____J_:QQ___D_LZD_#&, 10.3 ] 38,0 16,1 | 23.4 | 41.5
100.0 9.35 4,74 91.4 00.01100,0 [100,0
1.90% 0.96% 18.3%




ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO. a5
| NOTES: Feed as for 7est no. 19. .| DATE Jan. 16,1922 19
ORE NO. 1568
-9 screen ore ground wet in ball-mill for 30 min. then PULP RATIO 12 : 1
agitated for 30 min, with Fe Clz 20 1bs. per ton. R.P.M. IMPELLER 1050
(o]
PULP START -
TEMP. |FINISH
TIME WEIGHT SAMP. | WEIGHT MEAN ©
H. . | TEAGENT | DROPS ¢ c gms. R-P-M. NOTES No’s gmsS.e REAGENT % LBS. P.T.
1,16 . vharged
.17 |Be #4 10 Very little froth FeCly 20.0
no copper colour. (leach)
%20 do 10 Be ﬂ‘é 106
o 27 . _ 1st. voncentrate | 101 23 lwix, F1 o8
L9 nix.Fl 10 I . Total ©il 2.4
37 1 xnd of iest. SCREEN ANALYSIS OF FEED
20| 20 B - GRADE % GRADE %
I + 20 + 100
_ o 2nd., voncentrate | 102 65 28 150
failing 103 410 35 200
498 48 —200
65 TOTAL
TIME PRODUCT % % WEIGHT e WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT COP NLCKEL 1 RION Cu Ni Fe
10 lst.Conel 4.6 118.2 4,19 |1.04 [ Q.25 | 568 8.5 48,0 4.8 9.4
10 2nd.Conecl13.0 4.2 | 272 1196 |1.27 144,00 | 28,6 31e2 2442 | 31.6
Tails |82.4 0.44] 1.80 1 0.915| 3,74 | 33.0 | B3 208 71.0 | 59.0
100.0 8.71 5.26 90.4 100.0_100.0 100.0
h 757 1.007 18,14 __ ~




ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO.| 46
NOTES: Feed as for Yest woa. 19 DATE Jan.16,1922 19
ORE NO. 168
| -9 scresn ore ground wet in ball-mill for 30 min. then agitated PULP RATIO : 1
for 30 min. with reCl;,20 1bs. per ton,filtered,washed and R.P.M. IMPELLER _
charged. pULp |START _
TEMP. |FINISH
TIME REAGENT DROPS oo WEIGHT . NOTES SAMP. WEIGHT MEAN ©
H. M. e gmse e No’s gm8. REAGENT % LBS. P.T.
| 2,43 Charged FeCl3z 20.0
L,45(B. #4 10 rroth very durk. (leach)
, 00 do 10 rroth very dark B, #4 l.6
- and oily. _wixa#l 28
,55 lst.Concentrate 104 78 Motal vil Q44
L,OTIMixe 71 5
Z 00 do 5 gver oiled. SCREEN ANALYSIS OF FEED
,05 rnd of Jeste. GRADE % ___| GRADE %
20 20 +20 + 100
28 160
2nd. voncentrate ! 1058 34 35 200
rgiling 106 | 380 48 ~200
492 65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT COPPER NICKEL LRON Cu Ni Fe
10 lst.Concl 15.9 10.1 7.88 | 2,50 | 1.95 | 45.6 | 35.6 8747 | 369 | 38.4 |
10 End,.Cone 6.9 221] Q.72 | 3,96 | 1,35 | 43.0 | 14,6 8.0 | 25.6 | 15.8
‘ails 8.2 Qall Q.38 | 0.52 | 1,98 | 11.2 | 42.5 43! 3751 45.8
100. 8.98 He28 92.17 00.0{100.0 {100.0
n.e2” 1.077%  118.8%! R
|




ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO.| 47
NOTES: DATE Jan. 16,1922 19
Feed as for iest 46,same ireatment. ORE NO. 158
PULP RATIO 12 : 1
o R.P.M. IMPELLER
PULP START
TEMP. |FINISH
TIME WEIGHT SAMP. WEIGHT MEAN
o REAGENT DROPS c.c. gms. R.P.M, NOTES Novs gms . REAGENT % LBS. P.1T.
4,44 Charged FeClz 2040
446| Mix.#1 5 {1each)
.01 lst. voncentrate| 107 28
,02| do 5 MixXe #F1 l.2
5,00 do- 5
.06 End uf vest.
20 15 SCREEN ANALYSIS OF FEED
GRADE % GRADE %
2nd. Concentrate| 108 2 + 20 + 100
_ Tailing 109 389 28 150
489 35 200
48 — 200
65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT v OBPER NICKEL IHON Cu Ni Fe
S lst.Cond 5,7| 17.4| 4.87| 1,44 | 0.40 | 40.7111.4 57.5] 8.5 13.4
15 Pnd.cond 14.7 23] 16D | 3,08 | 2,22 | 19.5 13545 e 11945 47,51 41 .8
fails | 79.6| 0.5 1.95| 0,53 | 2,06 | 11.1[42.8 2840 44,01 44,8
100.0 8,47 4,68 88,7 100.01100.01100.0
1.75 0.24" 18.2%
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ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO. 48
NOTES: - , DATE Jan. 17,1922 19
reed ug for test n0.47 but leached with reClz 10 lbs.per ton,|ORE NO. 158
B PULP RATIO 12 1
R.P.M. IMPELLER
bULp |START Z
TEMP. |FINISH
TIME WEIGHT SAMP. WEIGHT MEAN ©
REAGENT .C. NOTES
H. M. glns. No’s gns. REAGENT % LBS. P.T.
11,58 Charged FeClg 10,0
12,00 B. #4 {lcach)
06 1st. voncentrate | 98 29 | B. ¥4 1.6
oL12 do
, o rnd of Jyest.
25 _
SCREEN ANALYSIS OF FEED
2nd. voncentrate | 99 43 | GRADE GRADE %
1r8iling 100 418 + 20 + 100
480 28 150
35 200
48 - 200
65 TOTAL
TIME PRODUCT % WEIGHT WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. BOXPER KEL IRON cu Fe
6 [lst.Cond 6.0 6.2 | 4.80 047 | 39.6111.5 5945 13.0
19 gnd.Con 9.0 4,71 2.02 l.21 | 43,.6118.7 25,0 2l.2
fails | 85,0 Qed | _Le25! 0,78 | 4261 1547 15516640 165,0
100,0 8.07 4.94 88.4 . 100.0 100.0
1.7% 1.0 /é E‘MF‘




ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO.| 49
NOTES: reed a8 fom rest no. 19 - DATE Jan. 24,1922 19
o ORE NO. 158
500 gms. of =9 screen ore ground wet in ball-mill for 30 PULP RATIO 12 ;1
min.,then sgitated for 30 min. with Na¢1,20 1lbs.per ton. R.P.M. IMPELLER
PULP START
TEMP, |FINISH
TIME REAGEN WEIGHT SAMP. WEIGHT MEAN
H. M. T DROPS c.c gMmS. R.P.M. NOTES No's gms. REAGENT % LBS. P.T.
11,33 Charged nacl 20.0
y 35| Mix. #1 5 (leach)
, 38 1st. Concentrate| 110 28
241 do 5 Mix. #1 0.8 |
2 90 - tnd of uest
20 10 A
SCREEN ANALYSIS OF FEED
2nd. voncentrate! 111 p2 | GRADE % GRADE %
+8iling 112 402 | t20 + 100
492 28 150
35 200
48 - 200
5 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT COBPER NICKEL LHON Ca Ni | Fe
3 1st.COne 5.7 18L3 4,95 2646 | 0,69 | 375 10.5 .5 1] 14.2 11.5
17 nd.cong 12.6 Be | 2429 | 2,31 | 1.43 | 45,1 | 28,0 124,81 29,5 3046
fails [ 81,7 0.5 Q1! 0.68 73 | 14,2 53,0 ) 21.7! 5643 | B749
2 1100,0 9,25 4,85 91.5 . N00.01100.01{100.0
B 1.88% 0.08%4 1 | e mho R
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ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO.| 50
NOTES: DATE Jan. 14,1922 19
Feed as for west no. 19 ORE NO. 1568
PULP RATIO 18 :1
Agitated,etc.,as for test mno. 49 R.P.M. IMPELLER 1100
4 o
puLp |START ¢)1'5 . c
TEMP. |FINISH £2.0
TIME WEIGHT SAMP. | WEIGHT MEAN £1.7 °
REAGENT DROPS c.C R.P.M, NOTES —
H. M. gms. No’s gms. REAGENT % LBS. P.T.
12,54 _Charged NaCl 20,0
58| B, 74 5 (leach)
245 lst. Loncentrate| 113 25
.46 do 11 Be 74 2.0
Y1) o ¥nd of vrest.
20 16 __
SCREEN ANALYSIS OF FEED
2nd. Concentrate| 114 45 | GRADE % | GRADE %
failing 115 426 + 20 + 100
496 28 150
35 200
48 — 200
65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT G OHPER N1CKKIL LHON Cu Ni T
10 Ist.ionel 5.0 | 18.6 | 4.65 | 2,44 | 0.61 | 27.8 6495 b3.71 11.9 77
10 Pnd.cone 9.1 Deb | 2,52 | 3,06 1,37 | 45,61 20,5 2941 | 26,7 | 22.9
tails | 85.9 035 149 | 0,74 | 3,15 | 14.8| 6%.1 1l7.2 | 6l.4 | 6946
100.0 8466 5el13 90 .51 100,0 {100,0 [100,0
. 1.75% 1.0a7 1e.2%




ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO. 51
NOTES: DATE Jan, 24,1922 19
soed as for rest 0. 19 ORE NO. 168
PULP RATIO : 1
agitated,etc.,88 for sest wno. 49 R.P.M. IMPELLER
PULP START
TEMP. [FINISH
TIME WEIGHT SAMP. WEIGHT MEAN 22, bo G
H. m, | CAGENT DROPS c.c gms. R.P.M. NOTES No’s gms., REAGENT % Les. P.T.
34,17 Charged
+18| PP.#409 5 NaGl 20,0
4,23 1st. voncentrate| 116 34 {leach]
A do 5) _ wver oiled/ L
58 knd of yvest _P.Te 400 0.8
20 10
SCREEN ANALYSIS OF FEED
2nd. uoncentrate| 117 | 115 | GRAPE f%__| GRADE %o
raeiling 118 251 + 20 + 100
500 28 150
35 200
48 — 200
65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT CORPER _NICGKEL iRON Cu Ni Fe
5) st.Con 6.8 | 8.7 2096 | 2062 | 0,89 | 44,3] 15.0 29.0] 18.8 | 16,1
15 nd.Cong 23,0 | &9 Dab4 | 2,191 2,52 | 35.8| 41,28 5H.4 | 53.1 | 44,1
Pails] 70,2 ] 045 | 1abB | 0,38 | 1,33 | 10.6_ 37,2 156 | 281! 59,8
100.0 10,18 4,74 03 .4 100.01100,0 [100.0
2.02% .95 | 18.7% o
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ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO. 52
NOTES: reed as for sest no. 19 DATE Jan, 24,1922 19
ORE NO. 158
o00 gms. Of -9 screen ore ground wet in bgll-mill for PULP RATIO 12 : 1
30 min. then agitated for 30 min. with wacl (5 1bs iton) R.P.M. IMPELLER
a‘nd' NaOH ‘5 1bs8s. ’/1'0“) PULP START
TEMP. |FINISH
TIME EAGEN WEIGHT SAMP. WEIGHT MEAN
.| REAGENT DROPS c.c gms . R.P.M. NOTES Nos p— FEAGENT p ——
5,07 vharged jnacl 5.0
08| wix.Fl 5 NaCH 5.0
4,06 1st. Concentrate 119 79 |(leach)
, 07 do > I
o 13 do 5 . mixe, #F1 l.2
.18 mnd of vest.
20 15 SCREEN ANALYSIS OF FEED
GRADE % GRADE %
2nd. toncentrate 120 z2 + 20 + 100
iailing 121 486 28 150
497 35 200
48 - 200
65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT COBPER NI1CKEL RON Cu Ni Fe
8 lst.Conc 15-4._&&__&;@ 588 | 5,06 | 3644 | 28.8 78.0| 59.2 | 33.6
12 PEnd.Conc Befl Be 1.0 | 2,96 | 0,95 | 48,0 | 15,7 12,7 ]‘.S.L 18,3
1ails 77 5 Q.._z Q077 1 0,30 | 1416 | 10,2 | 4143 9.3 | g4 | 48.1
100.0 8429 Nel™ 85,.8 100.0/100.01100.0
1.67% 1.049 17.$%




ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO.| 53
NOTES: DATE Jan, 24,1982 19
Feed as for rest 1n0.19, treated as fror wesSt wo. 52 ORE NO. 158
PULP RATIO 12 :1
R.P.M. IMPELLER 1200
o
PULP START _
TEMP. |FINISH
TIME WEIGHT SAMP. | WEIGHT MEAN 2245° C
REAGENT DROPS c.C. R.P.M, NOTES —
H. M. gms. No’s Zms. REAGENT % LBS. P.T.
4,54 _ charged nacl 5.0
»O5| Be #F4 5  NaUH De0 |
5,03 do 5 {leach)
,08] do 5
y 15 ond of sest. Be 74 1.2
20 15
SCREEN ANALYSIS OF FEED
GRADE % GRADE %
voncentrate 122 4] + 20 + 100
railing 123 | 450 28 150
49] 35 200
48 — 200
65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT v UHPER wlCKEL 1RON Cn Ni Fe
20 gonac't Bed | 160l | 6660 | 4,12 | 1.70 | 5646 | 18,0 76e5| 579 | 16.8
Tails 91 .6 045 2,02 | 0,62 | 279 | 1605 | 74.2 255 | 6241 | 8842
1000 B.62 44,49 89.2 00,0 |100.0 [100.0
1.76% 0.919 18.2% ]




ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO. 54
NOTES: DATE Jan, 30 192z 19
feed as ror sest n0a. 19 ORE NO. 158
PULP RATIO : 1
900 gms. 0f ~Y screen ore ground wet in ball mill for R.P.M. IMPELLER
30 min.,then a : \ {5 _1bs./ton) | puLp [FTAET
&nd NaCl (5 lbs.per ton) TEMP. |FINISH
TIME WEIGHT SAMP. WEIGHT MEAN
REAGENT DROPS C.C. R.P.M, NOTES -
H. M., gms., No’s gms., REAGENT % LBS. P.T.
11,32 Charged NBoCOg 5.0
21 95| Be #4 5 Nacl 5.0
241 lst. voncentrate| 124 24 (leach)
44 do o)
1) do 10 over oiled Be ¥4 1.6
55 rnd of sest
o0 15 SCREEN ANALYSIS OF FEED
GRADE % GRADE %
2nd. concentrate| 125 11 + 20 + 100
iajiling 126 | 455 28
490 35 200
48 — 200
65 TOTAL
TIME PRODUGT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT COHP:R NICEBYL 1HON INSONUBLE | Cu Ni Fe Ins,
6 steCong 4,9 | 22,8 | 5,47 | 5.19 | 1.25 | 32,4 7.8 5.8 l.4 60,0 22,7 8.4 Q.5
14 Pnd.cond 2.2] 10.8| 1,19 6.92 | 0.76 | 28.0! 4.2| 6.4] 0.7M13.1| 13.5! 4.5| 0.0
pailg | Qz.ad Q._5_4.r2“46 Qe71 | 3028 | 1640 72.8! 57,8 | 262,90 26,9 | 65,0 | 87,1 99.3
100,0 9.12 D.24 84 .8 265.0100,01100,01100.01100.0
1.86% 1.06% 17.2% 54..0%
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ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO.| 56
NOTES: Feed as for Test N0.19 DATE Jan., 30,1922 19
ORE NO. 158
ireated as for jyest No. 54,but 10 1bs./ton Nacl PULP RATIO 12 : 1
R.P.M. IMPELLER
(o]
PULP START .
TEMP. | FINISH
TIME WEIGHT SAMP. WEIGHT MEAN ©
. wm | (CACENT | DROPS gms R-P-M. NOTES No’s ems o REAGENT LBS. P.T.
12,42 Charged INaCl 10.0
4 03 1st. voncentrate| 127 29 |(lesch)
204 do- 5 over oiled
1,03 2nd. Concentrate| 128 10 | Be. #4 0.8
20 10
SCREEN ANALYSIS OF FEED
railing 129 462 | GRADE % GRADE %
501 + 20
28
35 200
48 — 200
65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT COHPER NICGKEL IROQN INSOLUBLE | Cu Ni Ins.
10 lStoCOBC 5.8 O.g 6.06 7.10 2.06 55.4 9-7 5.4 1A6 67;6 40.4 5 0.6
10 Pnd.iong 2.0 Bab | D86 | 8,48 | 065 | 39.6 4.0 9.3 0.9 9,61 12.6 4 0
Tails 92 .2 Q.44 2.04 | 0.52 | 2.40 | 16,9 ! 78,1 58.0 |268.0 R2 .8 47,0 1] 99
100.0 8.96 5,11 91.8 27045 1100.01100.0 01100
1.79% 1029 1843 545 }




ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO. 56
NOTES: raed as for sest N0.19 DATE Jan,.30,1928 19
o ORE NO. 168
ireatment as for sest No. 54 buot nacl 15 1bs./ton PULP RATIO 12 : 1
R.P.M. IMPELLER
pULP |START
TEMP. |FINISH
TIME WEIGHT SAMP. | WEIGHT MEAN
h, m, | TEAGENT | DROPS c.c gms,. R-P-M NOTES No's [ZMSe REAGENT % LBS. P.T.
2,44 Charged naCl 15.0
.45 B, #4 6 NapCO0z 5.0
203 1st.Concentrate 130 37 |(leach)
, D4 do 51
3,05 S— wnd of jrest. Be '#4: 0.9
20 11 _
SCREEN ANALYSIS OF FEED
2nd. concentrate| 131 13 | GRADE % | GRADE | %
+8iling 132 450 + 20 + 100
500 28 150
35 200
48 —200
66 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT COHPER N1CKEL 1RON ANSODUBLE Cu Ni Fe Inso
8 gst.Cona 7.4 | 1847 | Da24 | 1,93 | 3%.6| 12.4 Ded 2.0 1 70,51 37,01 13.9 0.7
12 End.Conc 2.6 Bl | 06 | 4.92 | Q.64 | 40.2 5.2 V.0 le2 6.7 12,2 5.8 Q.4
Tails 90.0 0eb | 2925 | 0,59 | 2,65 | 15,91 71.6( 59.5 |2B8.5 | 22.8 | 50.8 | 80.3| 98.9
100.0 9,83 Hho22 89.2 2707 100,01100.01100,01100.0
1.967 1.0 17.87 5 o2




ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO.| 57
NOTES: Feed as for Fest no. 19,treated as for west No. 54,but  |DPATE Jan, 30,1982 19
Nag | g() ] bs per ton ) ORE NO. 1568
PULP RATIO 12 .1
R.P.M. IMPELLER 1200
(0]
PULP START <
TEMP. |FINISH
TIME WEIGHT SAMP. WEIGHT MEAN ©
REAGENT DROPS C.C. R.P.M, NOTES - -
H. M. gms.e No’s ems . REAGENT % LBS. P.T.
3,50 charged Nacl 20,0
D1 | B. #4 b Nag(}Og 5,0
4,01 1st concentrate | 133 | 31 (Ieach)
,02 do 5
11 wnd of Yest. Be #4 0.8
20 10
SCREEN ANALYSIS OF FEED
| 2nd uvorcentrate 124 10 GRADE % GRADE %
railing 135 455 + 20 + 100
496 28 150
35 200
48 - 200
65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT v ORPER w10KEL L KON INSOLUBLE Cu Ni Fe Ing.

10 [st.iond 643 (21,05 6.52| 4,221 1431 | 32.6| 10.1| 4.6 1led | 72,5] 2b.5! 1146 Q.6
10 Egnd.cond 2.0 76 0,76 | .86 )| 0,69 39,2 349 9.6 | 1.0 B8ebH| 11456 4.5 Q.4

Tails 7 | 0.57]31.,70! 0.71| 3.231| 16.0| 72.8/54.2 (24646 19.0| 63.0| 83.9] 99.0

100,0 8.98 Dal3 8648 249,0 j100.0/100,01100.01100,0

1.80% 1.03% 17.7% 50.2%




ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY.

FLOTATION TEST NO. 58

NOTES: jweed as for rest No. 19,9reated as for jest no. 54 hnt DATE Jan, 30,1922 19
2.5 1bs per ton NaCl . ORE NO. 158
PULP RATIO 12 : 1
R.P.M. IMPELLER
puLp |START Z
TEMP. |FINISH
TIME REAGENT DROPS N WEIGHT -~ NOTES SAMP, WEIGHT MEAN
H. M. gms. No's gms . REAGENT % LBS. P.T.
4,38 Charged (NdC1 2.5
959 Be ¥4 ) N&_gCOg 5,0
249 goncentrate| 136 26 (leach)
.00/ do 5
, D9 _ of ¢ Be F4 0.8
20 10
SCREEN ANALYSIS OF FEED
o2nd Goncentrate | 137 12 | GRADE % GRADE %
Tailing 138 460 + 20 + 100
28 150
35 200
48 — 200
65 TOTAL
TIME PRODUCT % % WEIGHT % % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT COPPEK N1CKKL IRQN cu Ni Fe
10 1st.Congl B2 | 23.3 | 6,05 | 4.60 YA 8.4 062 | 2246 9.1
10 End.cone| 2.4 6.5 | 0.78 | 6.00 3344 4,0 Beb | 13547 4,4
iails | 92.4 | 0.5 Q.73 168 | 77,3 2Deo | 637 | 8645
00.0 9.13 89.7 00,0 100,00 100.0
.8 18.0%




ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO.| 59

NOTES: #aad a8 for iest mno. 19. DATE Feb, 2,1922 19 |
e - ORE NO. 158
D500 gms. of =9 screen ore ground wet in ball-mill,then PULP RATIO 12 :1
agitated for 15 min. with waCl,{4.0 lbs./ton} and R.P.M. IMPELLER
- v o)
‘_ﬁaaﬂ_()ﬁ_._(&;ilhﬁ_._ﬁon_) PULP START R
TEMP. |FINISH
TIME WEIGHT SAMP. | WEIGHT MEAN ©
REAGENT DROPS c.C. R.P.M, NOTES — ,
H. M. gms . No’s gmS. REAGENT % LBS. P.T.
10,39 Charged (NaCGl 4,0
,40| Be #4 10 fl\ia2003 4.0
, 03 18t. Concentrate| 139 28 (leach)
,04| do 5
11,05 I mnd of vest. Ba. #4 1.2
25 15
SCREEN ANALYSIS OF FEED
2nd. concentrate! 140 16 | GRADE % GRADE %
tailing 141 458 + 20 + 100
502 28 150
35 200
48 — 200
65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT COPPER s ICKEL IHON LNSOUUBLE Cau | Ni Pe Ins.
13 st.Conel 5.6 1 20.7 | 5.80 | 4.5 1l.26 | 33,4 9.4 Deb l.6 § 63,71 24.01 10.0 0.6
12 nd.con A 8.0 1.28 616 1.06 5906 6.5 SLQ 1.5 1400 22.1 6;8 005
100.0 9.11 Hae25 91.8 267.0 100.,01100,01100.,01100,0

"L P2% _1.047 18. 3%

o
W]
>
o
B




ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO.| 60
NOTES: DATE Peb. 22,1922 19
reed as for rest wo. 19,treated as for test no. 59,but ORE NO. 158
agitated for 30 minutes. PULP RATIO : 1
R.P.M. IMPELLER
(0]
PULP START .
TEMP, [FINISH
TIME | cent WEIGHT SAMP. | WEIGHT MEAN ©
H. M. DROPS | C.C gms . R.P.M. NOTES No’s gms. REAGENT % LBS. P.T.
11,23 Charged NaGl 4,0 |
.24 B, #4 10 (85C0z 4,0
o Yo! 1st. voncentratael| 142 33 (leach)
24 do 5]
40 End of rfast, 1Be 34 1.2
21 15
- SCREEN ANALYSIS OF FEED
2nd. Concentrate| 142 9, H GRADE f__| GRADE %
‘ailing 143 457.d +20 + 100
499.H 28 150
35 200
48 - 200
65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT COHBPER w IOKKL IRON INSOMUBLE | Cn i Fe Ins.
9 gt.Con 66 |17.85 | 5.90 | 5.9 1,95 | 33,61 11,1 Dad el | 6D.5] 48.4 | 12.5 Q.7
12 nd.con 1.9 ] 6435 ! 0,60 1] 5.5 0.b2 | 39,2 27! 104,56 1.0 6.7 10.2 4.1 0.3
rails 91.5 1| 0.55 0.57 | 2,60 | 16,2 74.0| Bl.0|278.9 | 27.8| 51l.4 | 84.5| 99,0
100.0 9.02 .07 88.8 282.0 (100.01(100.0 1100.01100,0
1.80 1.0L% 17.8% 56.4%




ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO.| 61
NOTES: feed as for sest no. 19.treated as for west wno. 59.but  |DATE web, 2,1922 19
agitated for 2,0 hours. ORE NO. 158
PULP RATIO 12 1
R.P.M. IMPELLER
puLp [START Z
TEMP. |FINISH
TIME WEIGHT SAMP. WEIGHT MEAN ©
. wm. | TCRGENT | DROPS c.c. oms . R-P-M. NOTES No’s gms. REAGENT %o LBS. P.T.
2,17 Charged (NaC] 4.0
+18 | B. ¥4 10 rroth very dark 'm‘a2003 4.0 |
.26 1st. uoncentrate| 145 33 | (leach)
» 00 do 5
<38 snd of rest Be #4 l.4
20 16
SCREEN ANALYSIS OF FEED
2nd. concentrate| 146 14 | GRADE f%__| GRADE %
railing 147 451 + 20 + 100
498 28 150
35 200
48 — 200
65 TOTAL
TIME PRODUGT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT COHPHK wICKEL IHON INSOUUBLE Cu Ni Pe Ins.
8 gt.Cong 6.7 17.4 ! .75} 5.6 1.8 | 3%.4] 11.0 b9 1.9 ! 6545 39,0 12,5 0.7
12 nd.cong 2.8 D6 | 0,78 4.9 Q.69 | 41.9 5.9 9,0 le4 ! 8691 14,5 67 0.5
cails | 90.5 OebH | 225 | 0ed49 | 2ol | 157! 71.0| 60,7 273,51 25,61 46,5 | B0.8| 98,8
100,0 B8.78 4,75 87.9 276.8 1100,01100.0 [100.0[100.0
1.77% 0,95% 17.7% 55.6%




ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO.| 162
NOTES: DATE pFgh, 2,1922 19
Feed as for fest wmo. 19,treated as for YTest no. 59,but ORE NO. 158
agitated for 1 hour. PULP RATIO lg :1
R.P.M. IMPELLER
buLp |START ‘:
TEMP. |FINISH
TIME WEIGHT SAMP. WEIGHT MEAN
H. M. REAGENT DROPS c.c 2oms. R.P.M. NOTES No’s gms . REAGENT % LBS. P.T.
ol charged nacl 4,0
22 | B. ¥4 10 NE,C0,4 4.0
.27 lst. voncentrate| 145 28 (leagh)
Y do 5
L42 _ snd of rest. Be ¥4 l.4
20 15
SCREEN ANALYSIS OF FEED
2nd, Concentrate | 146 16 | GRADE % ___| GRADE %
failing 147 455 + 20 + 100
499 28 150
35 200
48 — 200
65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT COHPER w ICKEL IRON INSODUBLE Cu Ni Fe Ins.
5 st.vone 5.6/ 18.5 | 5,18 De2 | 1e46 | 5249 9e8 |==== —— 0De6 | 3260 | 100eS| ===
15 nd.cone 3,21 BeH | 1.38| 4.7 | 0,765 | 39,4 BoB| === mm= | 14,8 16e4| 7.0 —wa=
ails | 91.2 | 0.6 0e52 2256 | 16e%| 7442 =me | =ce | 29,6| 51,6 82,7 | ===
100.0 V.32 | | 4.B7 89.7 100,0 {100,0 {100.0
1.86% _10.91% | 18,0%
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ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO. 63
NOTES: reed as for iest no. 19. DATE reb., 15,1922 19
ORE NO. 168
500 gms. -9 screen ore ground wéd in hall-mill for 30 min,,then |PULP RATIO 12 :1
- agitated for 15 min. with FeCls (5.0 1bs./ton) and 8300z R.P.M. IMPELLER
(4.0 1bs./ton) After agltatinn_the_pul_p_nas___ PULP |START Z
_neutral to litmus, TEMP. |FINISH
TIME WEIGHT SAMP. WEIGHT MEAN
H. M. REAGENT DROPS c.¢c. gms., R.P.M. NOTES No’s 2ms. REAGENT % LBS. P.T.
11,34 Charged {FeCls 5.0
L35/ B ¥4 |10 {nascOz 4.0
.47 do 5 (leach)
5Y5) 1st. voncentrate | 151 22 | Be #4 l.2
5 06| mixXeFl 5 gix. #1 | 4
12,02 snd of vest. otal Oil 1.6
<7 20 SCREEN ANALYSIS OF FEED
GRADE % GRADE %
2nd.uoncentrate | 152 17 + 20 + 100
Zzailing 153 462 28 150
501 35 200
48 — 200
65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT BOF[PER NICKEL iHON INSOLUBLE {Cu Ni Fe | Tns.
20 st.Congl 4.4 | 25.7 | 5.60 | 1,66 | 0,37 | 31.1 | 6,858 4.5 1.0 | 62,83 ‘7.2 7.8 0.4 |
7 2nd.Conel H.4 442 [ 0471 | 5,24 | 0.89 | 40,0 Q.68 7.9 l.3 7.9 17.4 0.8 0.5
zails_| 92,2 0a.58] 2269 | 0,85 | 3,84 | 17.4 180,50 | 8.0 268.0 2948 754 | 91.4 | 99.1
00.0 9.00 5,10 88,03 70,3 1100.0 100.0100.0 100.0
N 1.8% 1.01% 17.6% ] }r.:, 1%
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ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO. 64
NOTES: Feed as fQI ¢‘*les:h NO 19. DATE m‘ 15:1‘-122 19
500 gms. of -9 screen ore gorund wet in ball-mill for 30 ORE NO.
. min.,then agitated with keClz, (5,0 1bg./ton} and iayCox PULP RATIO : 1
{840 1bs./ton; for 2. hounrs. R.P.M. IMPELLER
pULP |START
TEMP, [FINISH
TIME WEIGHT SAMP. WEIGHT MEAN
REAGENT DROPS c.cC. R.P.M, NOTES — »
H. M. omS. No’s _gms. REAGENT % LBS. P.T.
2,26 vharged FaGly 5.0
27 Be 74 10 N&&COE 8.0
317 lst. Concentrgte| 154 33 | (leach)
299 miXeil | 5 _ Be #4 0.8
Y snd of srest,. _tuiXeFl N.4
20 15 1otal vil 1.2
SCREEN ANALYSIS OF FEED
2nd, voncentrate!| 155 34 | GRADE % GRADE %
ailing 156 | 433 + 20 + 100
500 28 150
35 200
48 - 200
65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT COBPER w1UKRL I1HON LN SODUBLE Cu Ni Fe Ins.
10 St.00NCE 646 [18.75 | 6420 | 4,80 | 168 | 81e6 | 10.4 be8 Le9 | 69,0 | 34.9 | 11.6 Q.7
10 Pnd.Conc 6.8 | 235 | QaB80 | 0400 | 1412 | 46,0 | 15.6 B.4 209 89| 24,81 17.4 1.0
Tails B6s6 | 0a%b6 | 2400 ]| V42 | 1aB82 | 14,6 05.4 1 6345 1274,0 1 2241 | 40,3 | 71,01 98,3
100.0 Y.00 4,52 H5Y.4 2788 HUULL [10VUL0 1100,01100,0
1.8% 0.90% Ar.ed 55.8%




ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO. 65
NOTES: Fead as for fest no. 19.treatment as for vest .0 64 _but DATE Feb. 13.1922 19
agitated 30 min. ’ ORE NO. 158
PULP RATIO 12 :1
R.P.M. IMPELLER
PULP START
TEMP. |FINISH
TIME WEIGHT SAMP. WEIGHT MEAN
H. w. | TCRGENT DROPS ¢.c. gms , R.P-M. NOTES No’s gms. REAGENT % LBS. P.T.
3,20 Charged FaClg 5.0
o002 Be #4 10 118-20057 8.0
30 1st. concentrate| 157 35 (leach)
2Ol wix, #I] S | Be #4 .8
38 = wnd of .est. Mixo #1 o4
16 15 o ) Tfotal 01 1.2
SCREEN ANALYSIS OF FEED
2nd. voncentrate| 158 43 | GRADE f%__| GRADE %
railing 159 429 + 20 + 100
O 23 150
35 200
48 — 200
66 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT CORPER NIOKEL LRON INSQLUBLE | Cu Ni Fe Ins.
8 Nst.Conc 669 | 1860 | 6630 | 4,60 | 1,61 | 35,0 12.2 4,1 1la 695 3345 | 13.1 0.5
8 PRnd.vong 8.5 2.9 | 125 2.86 | 1.23 | 47.6| 20.5 5,8 28 13.8B| 2545 22,0 0.9
rails 84.6 0639 _1e50 | 0,46 | 197 | 14,1 60.5| 61.5| 264.0 16.7| 41.0| 64,9 98,6
100,0 9.0b 4,81 = 93.21| 267.9100.01100.01100.01[100.0
1.79% 0.94%| -+ 118.4% Ao .0%
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ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO. 66
NOTES: Feed as for Peat No. 19,treated as for Zest wo. 64,but DATE _Feb, 13,1922 19
sgitated for 1.0 hour. ’ ORE NO. 168
PULP RATIO 12 :1
R.P.M. IMPELLER
(o]
PULP START =
TEMP. |FINISH
TIME WEIGHT SAMP. WEIGHT MEAN ©
REAGENT DROPS C.C. R.P.M, NOTES —
H. M. ZmS o No’s o2ms . REAGENT % LBS. P.T
4,38 Charged [ PaClz 5.0
%4
499 | Be #4 10 ’Nagcoz 8.0
o 47 1st. voncentrate| 160 31 (leach)
248 | Mix, F 5 Be #4 0.8
| 453 | | ¥nd of wvest. g ix. #1 0.4
14 15 o fotal Cil 1.2
N SCREEN ANALYSIS OF FEED
2nd, yoncentrate| 161 25 | GRADE % | GRADE %
failing 162 442 + 20 + 100
498 28 150
35 200
48 — 200
65 TOTAL
TIME PRODUGT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT COHPER NICKEL 1RON INSOLUBLE | Cu N4 Fe Ins.
8 18t .Cong 6.3 20-@ D o33 4!_&& 1.38 31.8 9.8 4,1 l.3 71.6 282 10.7 Q.5
6 2nd..Cong BH.0| B3 |lad2 4,66 1.16 44,0 11.0 7.8 1.9! 14,9 25.8| 11.8 Q.7
fails| 88.8]| 0.27 053 | L4354 | 16e4| 72,5 62,1 1274,01 13,51 48,0| 77.5| 9888
10010 8.84 4,88 93..3 2772 1100.01100.01100.01100.0
11.77% N =0 “e. e 55467




ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO.| 67
NOTES: DATE PFe 19
| reed as for iest no. 19. ORE NO. 158

B PULP RATIO : 1
500 gms. of -9 screen ore ground wet in ball-mill for 30minR.P.M. IMPELLER
START
PULP
TEMP. [FINISH
TIME WEIGHT SAMP. | WEIGHT MEAN
REAGENT DROPS c.cC. R.P.M. NOTES — y
H. M. _gus. No’s gms., REAGENT % LBS. P.T.
3,35 500 Charged N800z 5.0
»36| 88,00z 12.8 10% solution
.41 X Cake 10 IXtcake 1.3
| ,08 do 6 | B
4,00 | knd of sest.
26 16| ...
l - SCREEN ANALYSIS OF FEED
concentrate 192 45 | GRADE % | GRADE | %
Tailing 193 460 + 20 + 100
505 28 150
35 200
48 — 200
65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT COBRPER NICKEL TRON INSONUBLE cn Ni Fe Ing,
20 oncte Ba9 ] 15,9 | TelDb | 4,93 | 2422 | 30,51 13,7 14.2 64 | 94,01 41.3 | 15.5 AN S)
Tails 2046 | 0,69 | 3,16 | 1642 | 74eD] 53,0 2419 ! 6,0 D847 | 84,51 97,4
10010 7.61 5.38 88.2 248.1 N00.0.1100.0.1100.01100.0
1.5 <067 17.5% 49,79




ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO, 10c. 1
NOTES: ¢re to nuntingdon mill --- 404 1bs, %ime of Crushing-- 40 m.|DATE wmarch 2,1922 19
| Screen--- 40 mesh. reed water at No. 1 (48,1 1bs/min) ORE NO. 158
- PULP RATIO 7 :1
Agitation ~--- 30 min. before dilution. i#ed with pump,and Air on. [R.P.M. IMPELLER 1,000
'} j - 2 with 2 in, hoss. o0 weights or sime taken. pULp [START °
(o]
TEMP. |FINISH
TIME REAGENT SpeciFic | For Cenl| \weignT | Pulp SAMP. | WEIGHT MEAN ©
H. M. @m So?ds 1lbs. m. NOTES No’s 1lbs. REAGENT % LBS. P.T.
5,10 NaCl 1.50 | 48,5 | 10 |1.1:1 Nacl 5.0
" NaQH —} - 1.1 Commercial (76%) NaGH 4,0
.45 400 wiluted with ny0
f.PoLoR4,
read mer 0057 bl Sttt 10./m.
potor vontroller
4rd.frolb bottom. SCREEN ANALYSIS OF FEED
GRADE % GRADE %
Goncantrate 224 | wm= + 20 +100 | 19,
Tails 225 | 86&- 28 150 | 17,
35 200 7
48 13| =200 | %6,
0il-- %4 drops/min. 66 | 165 | TOTAL | 99,8
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT copper NiCKEL 1HON
Conct. 9.1 2,78 5547
fails 055 0.81 16.2
eed (?) 1.6 1.2 18.0




ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO.| 10¢c. &2
1--48,1 1hs/min. DATE niarch 18,1922 19
- Time-- rate --- 9.8 1bs./min, |ORE NO. 158
Zriel a failure, meturn hose clogged continunally and econld |PULP RATIO 4 :1
not be kept clear. Feed cut off while there was abont 270 1b|R.P.M. IMPELLER
__I_G_ill_to h.ﬁ__ﬁ,gifi&ﬁiQn hank. .tulp nas 100 thick. PULP START
TEMP. [FINISH
TIME REAGENT SeeciFic| Br Cermr| WEIGHT | /TLP NoTES SAMP. | WEIGHT MEAN
H. M. 5%7 555 1hs. /?m No’s REAGENT % LBS. P.T.
111,40 1.375]| 59.5 1.5:1
»41 n8pC0x- [ 1.0 about 5 1bs/ton,
" | Nagl 4,0 - u 20 =« u
red with pump snd
air. SCREEN ANALYSIS OF FEED
Feed Nipple-- 5/1 GRADE % GRADE %
t#*8ed was abouti 6.0 lbs/min. + 20 +10 |1312,9
28 150 | 13,6
35 200 7.8
48 1,7 —200 [ 5ll.0
66_JCe9 TOTAL 99,9
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT
kPR ok ok kDR R R R kA K | W e min m gl ookt ok ok kb koo o ok bk ok o kor . sokok




ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO.[10c. 3
NOTES: Faedimg with pump alone . no aijr an Pips capped at top. DATE jlarch 24.1922 19
| Uppar diseharge from pump was central in the sgitation tank and ORE NO. 158
| fitted with distributor. PULP RATIO : 1
R.P.M. IMPELLER
puULP |START
TEMP. |FINISH
TIME REAGENT SpeciFic| /Ba Cenr| weiGHT | P e SAMP. | WEIGHT MEAN
He M. Ot doeres | 1bs. | trre NOTES Nos | 1bg, | REAGENT % | LBS. P.T.
3,17 raad g8tartad.
.25 1.141/ 17.9 H5.531 Feed Sample (1)Ss.la,
, 35 1115 15.0 :1 puter Pipe Sample pA
,40 1.110 14.4 D921 [ T n u
W45 1.090 12,0 TeB: feed oample
4,00 10090 1200 7.5:1 u i (Z)S;a.
.05 1,083 11.1 8.,0:1 u " 4 SCREEN ANALYSIS OF FEED
.14 1.068 8,9 0.1:1 | v & ) GRADE % GRADE %
o L7 1.0620 8.5 0.8:1 luter ripe camplme 6 + 20 + 100
) 1.057 7.8 11.8:1 [Feed oample (V)S‘g‘a. 28 150
Lo wnd of reed. 35 200
69 a8 —200
65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT
***:L**::**:**-**TO sl S L TS %K % PoB ok kB % ok kX%




ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO.110 c. 4
NOTES: 60 mesh sereen in Huntingdon mill. _ DATE jarch 24,1922 19
Middlings not returned to second mlximz call for further ORE NO. 108
___‘ar_eﬁ&mm__jm_nipplg_ll,éaz_im_miih 1/2 in. hose. PULP RATIO b,8 :1
| Slight decrease in specifie gravity of the feed as the R.P.M. IMPELLER 1,000
START °©
| test proceeded. dime of yesf=-- 16 min. reed 4.35 1lbs/min. | pyLp 5
__Ury Concentrate —--- $,5 1lbs, TEMP, |FINISH
TIME SpeciFic| fBrR Cenrl weiGhT | AL P SAMP. | WEIGHT MEAN ©
REAGENT [ ] | L NOTES s
H. M. GRAVITN S0Li1DS | 1b8. |FAT/O No’s 1bse. REAGENT % LBS. P.T
11,20 1.325 | 3546 | l.7:1 | yransferred. -
golfNBRE - dcoo-- Ee8Tedooo-d-aboutao—o------f-----J--TIZTJTTIIICIITICCCCR 8ih
12,00 1.21 | 2h.2 5.0:1 | Dilnted with Ho
40 SR B - reed Started.reed Waten 8.5/m.
04 il fdeder gtarted,4b drops par min.
1,05 1.16 20.0 4,081 | reed dSample.
.06 Weed wWater naised |to #6 [(11.7 1bs./min.) SCREEN ANALYSIS OF FEED
.14 1.115| 15.0 5.6:1 | reed dample. GRADE f | GRADE %
2 87 1.110 " u _ + 20 + 100
249 — |Start of - Test. 28 150
e,0e 1.108 | reed sSample 36 200
,05( “nd of Test. 48 — 200
,06 1.102 | 1l%.4 6.4:1 | reed cample. 65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT COHPER w LUK K, ON LNSONUBLE ! Cu Ni Fe lus,
224 1 4.8 | 1525 1 Qb4 | 1o82 | 009 [ 212 | 1.021 29,5 1.41 48.8 B8ed 5.8 3.0
225 | rails 0.7 1 0,671 1.0511.00 | 16.8116.0 | 4843 | 46,0 | 5l.2! 91,7 | 94,2 97.0
100,0 1.31 1.09 17.0 47.4 100.,0 1100.0 1100.01100.0
FFeed 1. 40 1.07 18.1 48.5
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ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO.| 10c¢. 6
NOTES: yre to puntingdon mill =- 446 lbs. ‘ate_Qf__uLushingu 8 1b /JnDATE warch 29,1922 19 ‘
ocreen-- 60 mesh. ORE NO. 128
. PULP RATIO 8¢5 : 1
| reed during test was 29.b 1bs/min of pulp containing 12» solids, |R.P.M. IMPELLER 1,000 |
| _giving .5 1bs./min. of ore. PULP |START °
TEMP, [FINISH
TIME SPeCIFIC| /24 Cer7| WEIGHT | ALP SAMP. WEIGHT MEAN
REAGENT L] [ L NOTES P
H. M. GRAVITY| Forros | 1b8e |Fr7/0 No's  |]1DS. REAGENT % LBS. PT.
10,45 1l.36 |58.4 1.6:1 | sransferred.
.05 yeach Na»>CO% 1.0 1b.
1,10 1.148 (18,7 4,431 | piluted. Nagl 1.0 ¢
, 40 1.045| 6.5 5. :1| seed on,water #0,7 --{14.81b) Le ch.
.50 1.050| 6.9 5:1 | water #0.6 ,
2,08 1.09% (12,3 7.1:1| water 0.4 ) HeleL.F24
=O5 1.085 |11.3 7.9.1 water #0-45 SCREEN ANALYSIS OF FEED
,00 - —— - - 011 otarted--- 48 dropg/min, | GRACE %o | GRADE 7
o 15 1.090 + 20 + 100
27 ---- (10090 L o8turt of Test. 23 150
» 40 1.0856 voncentrate 228 2.8 35 200
45 1.090 middles-------1 227 | 1.3 a8 —200 |
348 ~——-—= Sl R — ~Enaa8§nTest. T "l)'i‘f% 65 TOTAL
5 1.085 reed sample-- 2945 1bs/min.
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT COBrER NAUKEL LRON ANSOLUBRLE | Cu Ni Fe |Ins.
Conc't | 2,781 20.21 0761 2.74 ! 0,10 | 268 1.01114,5 | 055 | 51.0! 9.5 5.8 1.1
midds 1.76 HeBA 10| 2,59 «0b | 20,2 2551382 .67 be7| 4.8 240 1le4 |
fails 194.461 0.67 .63 95 .90 16.9 /15495 5047 [47.80 | 42,5 80.7| 92421 97.5
00,0 1.49 1.05 17.5 49,0 1100.0!100.01100.0!100.0
reed 1.7%0 1.07 I N R 48.5 o




ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO. H.Oc. 6
INOTES: ¢re to nuntingdon will --- 553 1bs. __screen =- 60 mesh.  |DATE gyarch %0,1922 19 |
- T e e e -~ | ORE NO. 158
| veed 2.6 1bs./min.  iime of Vest.-~ 20 mine PULP RATIO :
rulp Feed —----- 29.2 1bs/min. R.P.M. IMPELLER 1,000
reed nipple 11/32 in. with 1/2 in. feed hose. PULP |START °
il started 5,45 --- 80 drops/min. stopped at ---- 5,05 TEMP. |FINISH °
TIME SeeciFrc | /Zr Cerr| welGHT | AL P SAMP. WEIGHT MEAN ©
REAGENT L ] L | NOTES -
H. M. Ay 177 | GoLs/05 | Lb8Be | Prrso. No’s 1bs. REAGENT % LBS. P.T.
2,00 1.5% | 60.2 le :1| yransferrede. NBLUO0 4 1.0 1b.
2,10 1.183 [ 22.4 b5:1 piluted nNacl 1.0
3,10 reed Started. (leach)
.90 L087 | 1l.6 7.6:1] water #0.6
L48 060 | 8.2 1.2:1 3 Q.76 B, P. L.$24
Y 1.065 | 8.9 Q.2:1 4 Q.74 {16.0 1bs/min) .
4,06 004 Start of Test. SCREEN ANALYSIS OF FEED
,10 .063 oncentrate | 251 5aQ | GRADE fo | GRADE %
.20 065 | Middling 282 1.5 + 20 + 100
, 50 065 tails 25% | 48,0 28 150
, 36 063 oA of et b2 ,.b 35 200
,40 062 48 —200
| 5,06 reed rinisghed. 65 TOTAL
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT vUPPRR NLiCKBL LHUN ANSUL{UBLE Cu Ni Fe Ins.
Cone‘t D.7 1 20.2 | 1,15 | 269 | 0.15%] 2846 1.63 12.0 | 069 | 6561 12.8 8.8 1.5
widds 249 B.48] .25 | 28.74 «080| 22.6 .66 27,2 79 | 1%.8 [P} Sab 1.7
Tails 4| .45 41 11.10 | 1,008/ 17,7 | 16419 49.3 45,00 | 22.6 | 81lal | 87.6 | 96.8
00.0 1.81 1e24~ 18.48 4645- N100.0 1100.0 (100,00 [100.0
- Taed 1.61 1.22 18.2 47, 8&
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ORE DRESSING LABORATORY, MINING DEPARTMENT, McGILL UNIVERSITY. FLOTATION TEST NO.|10¢., 7
NOTES: ) mesh screen in muntingdem kill. DATE _mareh 31,1922 19
—— O , , ORE NO. 158
BN LV Lm%_ﬁmiAlpha‘:na.pm:hylamin. PULP RATIO : 1

40 Xylidin. R.P.M. IMPELLER 1,000
- i . 3 e fa pULp |START Z
TEMP. |FINISH
TIME SPECIFIC | FEr CeanT| WEIGHT | FLLF SAMP. | WEIGHT MEAN ©
REAGENT | mmms | mmm — NOTES =
H. M. CAAY/7Y | Sorios |1b8e | AATIO No’s lbs. REAGENT % | LBS.P.T.
5,18 1.18% |. 22.4 5531 _5&3003 added N43005 1.0 1b.
»40 — 01l started (15 drops/minj
A5 read started. -
45 1.095] 12.6 6.9:1 | Water #0.55 ‘L' Cake
.90 1,078 10.1 B.9:1 u 0.7
‘ 1.073% 9.9 9.0:1 -
4,00|————11.073 - PStart of Test. SCREEN ANALYSIS OF FEED
.10 1.075 1. Concentrate 204 | Bell | GRADE f | GRADE %
) 1.07% 2. do 299 1.88 + 20 + 100
250 1.075 jailing 206 105. ! 28 150
, 0 1.071 115.0 35 200
L 40 : nd ¢f Test. 48 — 200
» 0V 1.070 65 TOTAL
5 ,10 reed finished,
TIME PRODUCT % % WEIGHT % WEIGHT % WEIGHT % WEIGHT PERCENT OF TOTAL
MIN. WEIGHT CUBPRR wIUKKL LIRON ANSOLUBLE Cu Ni Fe Ins.
st.onec. 7.12 |11%.3 la23 | 4,17 10,296 (5] .,0 242001165 [ 0821 70,21 Zbooe6| 12441 1,7
gnd.uone | 1.651 9.8 o101 4d48H1 080 129.0 «4.8120.0 P Ko 9.2 Te2 p i /4
iails [91.231 0.38 206 | 0,811 738 116.4 115.00[51.7 47.0 20,6 66421 84,9197.6
000 1.75 l.11 17.7- 48,2~ 1100,01100,0 {100.01100.0
Feed 1.72 1.24 19.2 47,0













