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MINES BRANCH INVESTIGATIONS IN
ORE DRESSING AND METALLURGY, JULY TO DECEMBER; 1934

I o

REVIEW OF INVESTIGATIONS

W. B. Timm
Chief of Division

During the half year ending December 31st, 1934, the results of fifty~
four investigations were reported. Twenty-seven reports were issued in
printed form, which are included in this report of Investigations in Ore
Dressing and Metallurgy, and twenty-seven type-written reports were
sent to those directly interested in the particular investigation. Of the
twenty-seven printed reports, twenty-five were on gold ores and two on
non-metallic minerals. Of the twenty-seven unprinted reports, nineteen
were on gold ores, one on a special flotation reagent, two on non-metallic
minerals, and five on iron and steel products. Of the forty-four inves-
tigations of gold ore, seventeen were on ores from British Columbia, three
from Manitoba, thirteen from Ontario, eight from Quebec, and three from
Nova Scotia. The ores varied in character, being gold, gold-silver, gold-
copper, arsenical-gold, gold-silver-lead, and gold-silver-lead-zine ores.

As the results of the investigations on Canadian gold ores, a 50-ton
cyanide plant was built at Island Mountain Mines, Limited, Wells, British
Columbia; a 100-ton cyanide plant at the Queen mine of the Sheep Creek
Gold Mines, Limited, Salmo, British Columbia; a 50-ton amalgamation-
concentration plant at the Big Slide mine of the Grange Mines, Limited,
Pavilion, British Columbia; and a 100-ton cyanide-concentration plant
is being built at the Hedley-Mascot mine, Hedley, British Columbia. A
150-ton cyanide plant is being built at God’s Lake Gold Mines, Limited,
God’s Lake, Manitoba; a 50-ton amalgamation plant was built at the
Fox Lake Gold Mines, Limited, Mongowin township, Sudbury district,
Ontario; a 75-ton amalgamation-concentration plant at Tashota Goldfields,
Limited, Tashota, Ontario; and a 100-ton amalgamation-cyanide plant is
being built at Wendigo Gold Mines, Ltd., Lake of the Woods district,
Ontario. A 150-ton cyanide plant is being built at the Arntfield Gold
Mines, Limited, Arntfield, Que.; a 150-ton cyanide plant was built at
Canadian Malartic Gold Mines, Limited, Malartic township, Abitibi
county, Quebec; and a 50-ton amalgamation-concentration plant is being
built at the Bluenose Gold Mining Company, Limited, Guysborough county,
Nova Scotia. Milling plants are being considered for other mining prop-
erties, the ores of which have been investigated. Investigations were
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carried out on the milling problems of operating and producing mines,
such as Reno Gold Mines, Limited, Salmo, British Columbia; Dentonia
Mines, Limited, Greenwood, British Columbia; Central Patricia Mines
Limited, Patricia district, Ontario, and United Goldfields of Nova Scotia,
Ltd., Queen’s county, Nova Scotia. A report was also issued on the use
of “Crocetol” frothing reagents for flotation purposes from Shawinigan
Chemicals, Limited, Shawinigan Falls, Quebec. As the result of this
investigation, these reagents are now being manufactured by the company
allld used by some of the companies operating flotation-concentration
plants.

In addition to the reports of investigations which have been published,
twenty-seven investigations of ores, non-metallic minerals, and metal-
lurgical products were reported upon as follows:

Gold ore from the Big Slide mine, Grange Mines, Limited, Kelly creek, Pavilion,
British Columbia, (Supplemenary report).
Gold ore from Pickle Crow Gold Mines, Limited, Patricia district, Ontario.

Gold ore from Thompson-Joannes Syndicate, Joannes and Rouyn townships,
Témiscamingue county, Que. ’
Gold é)rle fr(l))pl Lardeau Gofa and Silver Mines, Limited, Lardeau district, British

olumbis.
Gold ore from Birrell Gold Mines, Limited, Duprat township, Abitibi county,

uebec.

Gold%)earin blanket and table concentrates from United Goldfields of Nova
Scotia, Limited, Brookfield mines, Queen’s county, Nova Scotia.

Gold-copper ore from Nanoose creek, Vancouver island, British Columbis.

Gold-bearing flotation concentrate from Dentonia Mines, Limited, Greenwood,
British Columbia.

Gold ore from the Sakoose Gold Mines, Limited, Dyment, Ontario.

Gold ore from the Harwood Lake Mines, Limited, West River area, Sudbury
distriet, Ontario.

Gold-bearing concentrate from Salmon River Gold Syndicate, Dufferin mines,
Halifax county, Nova Scotia.

Gold-silver-lead-zinc ore from the J. & L. Mineral Claims, Revelstoke, British
Columbia.

Gold-copper ore from the Fox Lake Gold Syndicate, Mongowin township, Sudbury
district, Ontario.

Gold ore from the Amea Mines Syndicate, Timmins, On.

Gold ore from the Roderick Gold Mines, .timited, Hole River lake, Manitoba.

Gold ore from the Geiler Mineral Claims, Quadra island, British Columbia.

Gold ore from the Avocalon Mining Syndicate, Vauquelin township, Abitibi
county, Quebec.

Gold ore from the Gomak mine, Porcupine Crown Mines, Limited, Chester
township, Sudbury district, Ontario.

Goldl-sli{lveglgld-zinc ore from the Black Bear Claim, Hall creek, Kitsumgallum
ake, B.C.

Comparative tests on Shawinigan Chemicals Limited, “Crocetol” frothing re-

agents.

Szmdb%ﬁsbing tests on silica sands from St. Remi, Quebec.

Concentration of garnet rock from Loughlin township, Sudbury district, Ontario.
Heat treatment of two aeroplane axles for Department of National Defence,
Ottawsa, Ontario. )
Tmpact tests on 21 samples of steel and 2 samples of brass for Dominion Engineer-

ing Works, Montreal, Quebec.

The making of four ingots of nickel-molybdenum steel to develop more satis-
factory stay-bolt material for Canadian Pacific Railway Company and
Canadian Atlas Steels, Limited.

Metallization of high-grade concentrate from Texada Island magnetite.

Relative value of sponge irou and scrap iron as a base for steel-making.
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In addition to the above, many small tests were conducted and reported
upon.

The investigations were carried out under the direction and super-
vision of W. B. Timm, Chief, Division of Ore Dressing and Metallurgy.

The microscopic examination and spectrographic analyses of ores and
mill products were performed by M. H. Haycock. During 1934, 1,056
polished and 21 thin sections were prepared and 95 reports of microscopic
studies were completed; of these 757 polished and the 21 thin sections were
prepared for examination and study in the mineragraphic laboratory of
this division and 299 polished sections were prepared for outside sources.
A list of the polished sections prepared is as follows:

Tor Mineragraphie Laboratory..........covvviiiiin i, 757
Tor Geological Survey of Canada.................. . 136
Tor Mineral Resources Division, Mines Branch . 3
For Queen's University......ocveverrrerevrerennnnns v 25
TFor Nova Scotia Technical College.........ovovvinennninnnn.., 23
TFor Noranda Mines, Limited..........c.ovvviiuniininnn, 73
TFor Macassa Mines, Ltd.......oovur i iiiiiiiiieneianenn, 19
TFor Lake Shore Mines Ttd. . ..ot viiiinninn i ns 10
Tror Consolidated Mining & Smelting Company of Canada, Ltd, . 10

1037 1056

A number of representative polished sections studied are filed as a
permanent record. Those which are not filed are available to Canadian
universities for instructional purposes. A set bas already been presented
to the University of Saskatchewan.

Of the 95 microscopic studies reported, 94 were on Canadian ores and
one on a Southern Rhodesian gold ore. The following list shows the types
of ores studied:

1670 T 71
Basemetal.......ooviiiiiiie i i e e e 3
Y 13 s WO 2
2

2

2

13

95

The predominance of gold ores reflects their importance in Canadian
mining at the present time and, as the ores came from deposits distributed
from Nova Scotia to British Columbia, indicates the wealth of information
which has been collected concerning such ores. It may reasonably be
expected that when an opportunity is available for studying in detail the
results of both microscopic and test work, the microscopic character of
gold ores and their behaviour in the mill can be very closely correlated.

Owing to the pressure of other work, much less use was made of the
quartz spectrograph than could be done with profit. Thirty-four analyses
by the quartz spectrograph were made, mostly in connection with the work
of the chemical and assay laboratories.

The increasing use of the microscope for the investigation of ores and
the aid which its use has been to the solving of ore dressing problems,
have necessitated the installation of additional equipment for the prep-
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aration of polished sections and their study. A new grinding machine
was constructed for the preparation of the specimens before mounting;
an additional Howard polishing machine was installed and a new and
modern photomicrographic apparatus is under construction. The grinding,
mounting, and polishing equipment for the preparation of the specimens
has been installed in a special roomn apart from the microscopic, spectro-
graphic, and photomicrographic laboratory.

The investigations of metallic ores were performed by C. S. Parsons,
R.J. Traill, A. K. Anderson, J. D. Johnston, W. R. McClelland, and W. S.
Jenkins. For ty-four mvestlgatlons of Canadian ores and one on a Southern
Rhodesian ore were carried out by the above staff of ore dressing engineers.
R. J. Traill was engaged on research problems in connexion with the in-
vestigations and investigated certain problems in connexion with the
treatment of Great Bear Lake pitchblende in co-operation with the staff
of the Port Hope Radium Refinery. W. R. McClelland also carried out
six radium measurements on samples of pitchblende ores from the Great
Bear Lake district, N. W. T., and twenty-seven measurements for radio-
activity with the alpha electroscope, in the radium-measuring laboratory.

The investigations of non-metallic minerals were carried out by
R. K. Carnochan and R. A. Rogers. The investigations show that con-
siderable work is being done on Canadian silica sands to extend their use
for sandblasting, the manufacture of glass, carborundum, and other
purposes. R. A. Rogers, besides conducting the investigation on gypsum
and anhydrite and carrying out the plasticity tests on hydrated limes,
performed the chemical analyses on non-metallic products. Several
shipments of silica sands were prepared from sandstone for experiments
being carried out at the Central Experimental Farms and a quantity of
clay prepared for the Ottawa Public School Board.

The metallurgical investigations on iron and steel products were
conducted by T. W. Hardy and H. H. Bleakney. T. W. Hardy, who was
in charge of the investigations in ferrous metallurgy, resigned May 31
to accept a position with Canadian Atlas Steels, Ltd., Welland, Ontario.
The work of this section of the Division was, therefore, considerably
curtailed during the latter part of the year. The work consisted of special
examinations and tests for the Department of National Defence and
Public Works, for the two railway companies, for Canadian Atlas Steels
Limited, Welland, Ontario, and the Dominion Engineering Works, Mont-~
real, Quebec. In addition, twelve tons of sponge iron briquettes was made
from the concentrate produced from a cartoad shipment of Texada Island
magnetite. The sponge iron was made to determine the relative value of
its use as a base compared with scrap iron for steel-making. Owing to -
the high cost of producing sponge iron as compared to the cost of scrap
iron its use for the production of ordinary steels is prohibitive, but where
muck bar is used for the manufacture of high quality steel, such as tool
and drill steel, it may find an extended use. An effort is being made in
co-operation \Vlth the producers of high quahty steels to determine its
value in this connexion

The analytical and assay determinations were performed by a staff of
chemists and assayers, under the supervision of H. C. Mabee, Chief
Chemist. A total of 4,155 samples of ore, non-metallic minerals, metal-
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lurgical and test products, resulting from the investigations of the Division
were received in the chemical laboratories, on which over 12,000 chemical
determinations were made. This is an increase of twelve per cent over the
preceding year. In addition, investigations were carried out on the
reduction of Quebec chrome ore by hydrogen; on a basic flux method for
the determination of gold and silver by furnace assay; and physical and
chemical tests on hydrated limes and plasters. New assay furnaces were
installed, making a unit of three electric Globar furnaces, each one being
temperature-controlled, and a separate inside room adjacent to the assay
laboratory was provided for the assay balances, in which a normal and
uniform temperature is maintained.

The preparation of the ores for investigation, the sampling of the ores
and test products, the performance of the routine work, the operation of
the laboratory equipment, its maintenance, etc., were performed by a
staff of mechanics, plant operators, labourers, and laboratory assistants
under the direction and supervision of Alex Davie, plant foreman.

The fullest co-operation has been maintained with the industry and
those engaged in it. Company and consulting engineers have had the
fullest use of the laboratory facilities and co-operation of the staff of the
Division for the investigation of their problems. They have had the
benefit of the knowledge and experience gained by the staff in conducting
the investigations, by consultation and by study of the reports issued.
The milling plants and concentrators are, therefore, designed for the most
economical treatment of the ores.




II
REPORTS OF INVESTIGATIONS

Ore Dressing and Metallurgical Investigation No. 581

GOLD ORE FROM ISLAND MOUNTAIN, WELLS, CARIBOO DISTRICT, B.C.

Shipment. A shipment, consisting of 31 bags weighing 2,587 pounds,
was received on May 31, 1934, from the Island Mountain Mines Company,
Limited, 744 West Hastmgs Stleet Vancouver, B.C. The shipment was
made up of two samples, as follows: Sample No 1, 1,732 pounds, desig-
(lsate,d “Quartz Ore;” and Sample No. 2, 855 pounds, deSIgnated “Sulphide

re.”

Characteristics of the Ore. Bix polished sections were prepared from
specimens taken from each sample, and these were examined microscopi-
cally.

The gangue material of Sample No. 1 consists essentially of white vein
quartz. It contains occasional small inclusions of fine-textured grey
siliceous material, probably silicified country rock.

The gangue material of Sample No. 2 is fine-textured, grey impure
carbonate. Some specimens contain light grey sugary quartz through
which fine carbonate is disseminated; this type of gangue is banded and is
somewhat schistose.

The metallic minerals tn Sample No. 1 are: pyrite, arsenopyrite,
galena, native gold, and chalcopyrite. Pyrite is abundant and occurs as
coarse cubes and crystalline masses; it is much fractured, the veinlets
containing gangue, galena, and native gold. Arsenopyrite occurs in con-
siderable amount as small irregular grains and fragments resulting from
the shattering of larger grains, and it is veined by gangue and galena.
A small amount of galena occurs as narrow veinlets and Irregular grains
along veinlets of gangue in pyrite and, to a less extent, in arsenopyrite.
It is sometimes associated with tiny grains of gold.

The native gold is extremely fine-grained, and occurs only within the
pyrite. Much of the gold lies along narrow veinlets or around the bound-
aries of adjacent crystals of pyrite. In some cases it fills fissures of only
a few microns in width. The remaining gold occurs as tiny irregular
grains wholly enclosed in pyrite the fractures of which, visible in the
polished section, do not penetrate to the gold grains.

Table I shows the grain size and the mode of occurrence of the gold in
Sample No. 1, as determined through a quantitative microscopic analysis
of the six polished sections.
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TABLE I
Grain Size and Mode of Occurrence of Native Gold in Sample No. 1

Along In dense
Mesh fractures pyrite Total

per cent per cent per cent

= 2004 825, 0t e e e 600 ..oiiiiins 6-0
= 3254 BO0...iiinii i i e e e 12-8 - 34 16-2
= 5604- 800.....viviiiii i e 11-5 80 195
= 80041100, . 00eitvinnsereniiinienaiiieertansirencanannes 8-4 14.6 23-0
1004160000 .0 ievevi et e e 4-4 10-1 14-1
—1600-42300....000vteein it i e 25 6-3 8-8
2800, .ttt i e e e 40 8-0 12-0

Totals. .t vviiivsieniiin it nes 49.6 50-4 100-0

The metallic minerals present in Sample No. 2 are: pyrite, galena,
unknown mineral X, native gold, and chalcopyrite.

The tests for the unknown mineral X are as follows:

Colour: Light grey, like galena.

Hardness: Soft (B).

Crossed nicols: Moderate to strong anisotropism, showing two positions of extinetion.

Elch: HNOs—rapidly turns through brown to black.

HCl—slowly tarnishes grey.

FeCls—stains brown; rubs groy.

KOH—almost negative; slowly turns differentially grey.

KCN, HegCly—negative.

Identz‘iﬁcation:' Uncertain, Tteh testsare very similar to those for galena, but anisotropism indicates
the possibility of its being cosalite (2PbS.B1:Ss). Sufficient material for a mierochemical
analysis could not be ohtained in the specimens examined.

Pyrite is the only ore mineral abundant in Sample No. 2. Most of it
is disseminated, but along certain bands parallel to the indistinct schis-
tosity the pyrite is so abundant as to form fine-grained masses. It is
intricately fractured, and the galena, unknown mineral X, and native
gold occur along these fractures. Chalcopyrite is extremely rare, as tiny
grains in the gangue. Much less native gold was seen than in Sample
No. 1, and the grain size is much smaller. All of the gold in this sample,
however, occurs along the minute fractures in the pyrite.

Conclusions. Two facts point to the probability that most, if not all,
of the gold occurs in the native state: Tirst, no tellurides of gold were
seen, and, second, the gold is definitely younger than the pyrite and arseno-
pyrite, and it is improbable that gold was present in sufficient concentration
in the solutions from which they were deposited to cause these sulphides to
carry appreciable amounts of the metal in solid solution.

Although the size of the gold particles is extremely small, a large part
of the gold in Sample No. 1, and all of that seen in Sample No. 2, occurs
along the fractures in the pyrite, and it might reasonably be expected
that not only would the pyrite tend to break along these fractures during
grinding, but such fractures would be channels for the access of cyanide
solution. It is, therefore, probable that the detrimental factor of extremely
small grain size would be in part compensated for by the character of the
pyrite and the mode of occurrence of the gold in it.
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Sampling and Analysis. Fach sample was crushed and sampled by
standard methods, and was found to assay as follows:

. TFeed—Sample No. 1 | Feed—Sample No. 2
(From 1,732-1b. lot) (From 855-1b. lot)

Gold... 0-44 oz/ton 085 oz/ton
Silver.. 0-00 ¢ 026 “
Copper. 0:03 per cent 0-02 per cent
Iron.... 8.82 16-02 ¢
Arsenie, .. 025 ¢ 0-39 ¢«
Sulphur. cveri i e 8.00 * 1427 «

ExprriMENTAL TrsTs
Series No. 1
Representative portions of Samples Nos. 1 and 2 were taken and
mixed in the proportion of 75 per cent of Sample No. 1 (quartz) and 25
per cent of Sa,mdple No. 2 (sulphide ore).

A new feed sample was cut from this mixture and found to assay as
follows:
Gold.....ovvvvrnnanns 0.55 oz /ton
AMALGAMATION

Five amalgamation tests were made on the above sample.

Test No. 1
A representative sample of —14-mesh ore was crushed dry through a
—28-mesh sereen and amalgamated on an experimental amalgamation
plate. An assay of the amalgamation tailing shows no recovery of gold
on the plate.
A screen test on the tailing shows the following:

Mesh Weight,
per cent

12.45

Test No. 2

A representative sample of —14-mesh ore was ground in a jar mill,
dilution of four parts ore to three parts of water, to give 32 per cent through
200 mesh. The pulp was passed over an experimental amalgamation
plate. A small recovery of gold was made in this test.

Agsayoffeed.....covevienenrnens e beneetenratoncanentonea ..Gold, 0-55o0z/ton
Assay of tagigzg ............................................. “ 0-53 «

Recovery, —— X 100...c.eivrvevernrirennons vesreriesenses vieee= 3-64 per cent
0-55




10

A screen test shows the following:

Weight

Mesh per cent
B 2 < 1 N . 10+45
B 2 o7 1176
E L 11 17:35
Lo L 15+30
B 451 L 1276
111 TS 32.40
07 7 100-00

Test No. 8

A representative sample of —14-mesh ore was ground wet to approxi-
mately 43 per cent through 200 mesh in a jar mill charged with iron balls.

The ground pulp was amalgamated by panning in a copper pan that
had been coated with mercury and prepared for the test. The pan was
agitated by hand until all of the pulp was washed out of the pan. An
assay of the amalgamation tailing shows no recovery of gold.

A screen test on the tailing shows the following:

Weight,

Mesh per cent
— 364 48 050
— 48 656 3.80
— 65--100 16-15
—1004-150.. 17:10
-150-4-200.. 19.65
-200 4280
100-00

Test No. 4

The ore used in this test was the same mixture of 75 per cent—25 per
cent. It was mixed and re-sampled. The assay of the feed was 0-55
ounce per ton in gold.

The representative sample of ore was ground wet in a jar mill charged
with iron balls, to give approximately 50 per cent through 200 mesh. The
pulp was amalgamated on an experimental amalgamation plate.

The assay of the tailing showed that there was no recovery of gold.

A screen test shows the following:

. Weight,

Mesh per coent
B T 0-10
B 3 i T 0:60
L2 a1 P 1125
B 11 R 15:60
= 1804-200. 0 00 trtiaine it i it e ta e raanas beveans 22415
=200, 1 eieiien it e i e e e s aareas Setesseasetestastarereenien 5030
Total.eoereanres Ceveieseerariataanans nxnu 10000
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Test No. b
This test was a repetition of Test No. 4.
The recovery of gold amounted to 1-82 per cent.
A screen test shows the following:

Weight,

Mesh per cent

FLOTATION OF AMALGAMATION TAILING
Test No. 6

The tailing from Test No. 3 was filtered and sampled and charged into
a flotation cell where it was conditioned with sodium carbonate, 2-0 pounds
per ton, and amyl xanthate, 0-20 pound per ton. Pine oil at the rate of
0-05 pound per ton was added as a frother.

he concentrate assayed 308 ounces of gold per ton, with recovery of

882 per cent of the gold and a ratio of concentration of 4:2: 1.

The concentrate received further treatment by grinding and cyaniding
for 48 hours. .

The flotation concentrate was reground and agitated in a solution of
sodium cyanide equivalent in strength to 2-0 pounds KCN per ton.
Dilution was three parts of solution to one part of concentrate. Lime was
added at the rate of 10 pounds per ton of concentrate.

Agitation period was 46 hours.

Results:
: Assay Ratio of
Weight, g Recovery,
Product H gold, 2 concen-~
per cent oz/ton per cent tration
Flotation feed......covvvnviiiieriiiineiiiienes 100-00 *0-84 10000
Flotation concentrate..........ovvvivvivinnnns 24-03 3-08 88-22 4-16: 1
Flotation tailing....coocvvviniiiiniiirnninnnis 75-97 0-13 11.78

*Calculated assay for flotation feed.

Assay, Reagenta consumed,
Product gold, oz/ton Extractic%n, 1b/ton of concentrate
per cen
Feed Tailing KCN Ca0
Flotation concentrate............. 3:08 0-05 08.38 8-02 12.56

Gold recovered by eyanidation, 98-38 per cent of 8822 per cent....... 86-79 per cent
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CYANIDATION
A series of cyanide tests was made on both dry- and wet-ground
samples.
Test No. 7

Representative samples were dry-crushed through 48-, 65-, and 100-
mesh screens. The ore was agitated in cyanide solution equivalent in

strength to 1-0 pound KCN per ton for periods of 24 and 48 hours. Lime
was added at the rate of 5-0 pounds per ton of ore.
The results of the tests are shown in the following table:
; Assay, Reagents consumed,
Mesh qut';ottiiogf gold, oz/ton Extmctit;n, 1b/ton of ore
' per cen
ours Feed | Tailing T KCN Ca0
2% 0-56 0-055 90-18 0-21 305
48 0-56 0-055 90-18 0-21 4:10
2 0-56 0-05 91-07 0-51 4-10
48 0-56 0-04 92-86 0-51 4.17
% 0-56 0-05 91-07 0-51 6-40
Test No. 8

Representative samples of the mixed ore were ground wet in jar mills
charged with iron balls, to give approximately 64 per cent through 200 mesh
and 72 per cent through 200 mesh. They were agitated in cyanide solution
equivalent in strength to 1-0 pound KCN per ton for periods of 24 and 48
hours.

The ratio of dilution was 2-5 : 1.
ton of ore was used. .

The following table shows the results of the tests:

Lime at the rate of 5-0 pounds per

. Assay, - Reagents consumed,
Test No ;ei?:gog‘ gold, oz/ton Ext.racti(:n, 1b/ton of ore
. ! per cen
hours Feed | Tailing ECN | Ca0
. S 24 0-55 0-03 04.55 0-75 4-1
) 2 2 48 0-55 0-03 9455 0-75 4-26
[ 0 N 24 0-55 0-02 96-36 0-75 4-12
D 48 0-55 0-02 96-36 0-88 4-57
A screen test shows the following:
Tests A and B Tests Cand D
Weight, Weight,
Mesh perlgent Mesh per cent

S8i8aro
SaR2E8
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Series No. 2

A second mixture was made up by taking representative samples
from Sample No. 1 (quartz) and Sample No. 2 (sulphide) and mixing them
in equal proportions.

A feed sample was cut from this mixture and was found to assay:

L) 1 0-655 oz./ton
AMALGAMATION
Two duplicate amalgamation tests were made on the new mixture.
Test No. 1

Representative samples were ground wet in jar mills charged with
iron balls, to approximately 65 per cent through 200 mesh, and amalgamated
on an experimental amalgamation plate.

The results were:

A B
Feed.....oooviininienininiiinens 0-655 gold oz/ton 0-655 gold oz/ton
Tailing. ..overieveneeriineenanns 0-565 “ Oi:ig “o
Recovery.....oovvevervevinianes 0-09 _0_
0658 X 100 0558 X 100
=13-74 per cent =22.14 per cent

A screen analysis shows the following:

Weight, | Weight,
Mesh per cent per cent
A B
0-25 0-15
3.75 2.80
8-75 8-90
2340 93-95
6385 65-60
L) RPN 100-00 100-00
CYANIDATION
A series of cyanide tests was made on this mixture.
Test No. 2

Representative samples of —14-mesh ore were ground wet in jar mills
to approximately 67 per-cent through 200 mesh and 88 per cent through
200 mesh. They were agitated in cyanide solution equivalent in strength
to 1.0 pound KCN per ton for 24 hours. The ratio of dilution was 2-5: 1.
Lime at the rate of 5-0 pounds per ton ore was used.

Results:
) Assay, . Reagents consumed
Test No. fgiilz;)t?o?lf, gold, oz/ton E};tg;‘ag:;%n, 1b/ton of ore ’
hours Teed | Tailing KCN | CaO
- RN 24 0-655 0-02 96-95 0-50 3.87
R 24 0-655 0-03 05-42 0-50 4.00
[ 24 0-655 0-02 96-95 0-80 4.37
Dovrieiiiiiiiiiinns 24 0655 0:03 05+42 0-80 4.37
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soreen analysis shows the following:

Tests Aand B Tests Cand D

Weight, Weight,

Mesh per cent Mesh per cent
0:05 0-25
2:00 1-85
9:05 10156
21:70 87:75

67-20
Total.ivivvvinivnannnes 100-00 Total.evivvevirivininnns 100:00
JIG TESTS

Two jig tests were made on the ore crushed approximately through
14 mesh.

The jig was operated to produce a hutch product. A 20-mesh screen
was used on the sieve of the jig, so that the hutch product obtained was
finer than 20-mesh size.

The object of these jig tests was to determine, fivst, whether there was
any coarse gold in the sample, and, second, whether any concentration of
gold could be obtained.

Results:
Weight Assay, [ Distribution,
Test Product gold, gold

No. Pounds Peor cent oz/ton per cent
1 JOrefeed......covvvevrnvrneerneenes 32.00 100:00 0655 1000
Hutch concentrate.....o.eveeenee.s 1-83 570 370 32:2
Tailing. . .oveierearorerecnacronens 3 30.17 9430 {..ooivivienn 67:8
Totalieoiviviivrennanns 32.00 100400 {...vevnvnnnn 100-0
2 |Ore feed 35.00 100-00 0:655 100-0
Huteh concentrate .. Vs 0-26 0:75 3:04 3.5
Tailing......ooo00n 34:74 0925 foiiiiineinns 96-5
Total.ovevivrenerninnns 35-00 100000 J..oeereenns. 100-0

An examination of the material remaining in the jig bed showed no
free gold.

The results of these two tests show that there was no concentration
of free gold in the jig concentrate. The increase in the gold assay of the
concentrate is entirely due to concentration of the pyrite.

However, in order to prove this point definitely, a barrel-amalgamation
test was made on the jig concentrate and on the ore mixture of 50 per cent
quartz and 50 per cent sulphide material.
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The ore was first ground to 67 per cent through 200 mesh.
The jig concentrate was treated in its natural state without any further
grinding,

Samples of both were placed in pebble jars with water and mercury.
The amount of mercury used was 10 per cent of the weight of ore. The
amalgamation was carried on for one hour by revolving the jars.

Gold amalgamated from jig concentrate..cvsveiicersesecenserse . 39+2 per cent
Gold amalgamated from ore mixture ......vvcvceveercecssanesne 45.8 ¢«

This shows conclusively that there was no concentration of free gold
in the jig concentrate. In fact, some very fine free gold must have waghed
over into the jig tailing.

6110—2%
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Ore Dressing and. Metallurgical Investigation No. 582

GOLD-SILVER ORE FROM XOZAX MINE, ALGOMA DISTRICT, ONTARIO

Shipment. Twenty bags containing 1,000 pounds of ore were received
May 381, 1934, from Thos. L. Gledhill, Toronto. This consignment was
said to have been taken from the Kozak property, Algoma district, Ontario,
about mileage 1741, Algoma Central railway.

Characteristics of the Ore. Microscopic examination of polished
sections showed the samples to contain pyrite, sphalerite, galena, silver-
bearing tetrahedrite (flelbelglte), native silver, and a small amount of
chalcopyrite. The gangue is light in colour, consrstlng chiefly of quartz
with considerable carbonate and sericitic material.

EXPERIMENTAL TESTS

Tlotation tests were made on material ground to various degrees of
fineness. The results show that comparatively fine grinding was necessary
to obtain recoveries of 93 per cent of the gold and 95 per cent of the silver.
Qlyanidation extracts 97-6 per cent of the gold and 51-5 per cent of the
silver.

FLOTATION
Test No. 1

A sample of the ore was ground wet, together with 3 pounds soda ash
and 0-07 pound Aerofloat No. 25 per ton, until 75 per cent passed 200
mesh. The pulp was then conditioned with 0.-10 pound sodium ethyl
xanthate per ton; 0-12 pound of pine oil per ton was then added and a
flotation concentrate removed.

Results:
Assay, Precious metal distri-
Product Weight, oz/ton bution, per cent
per cent
Gold Silver Gold I Silver
Feed (cal.)..ovvvvinneenniinnns 100-0 0-25 9-04 100-0 100-0
Coneentrate.....oovnvevniiianns 11.7 1-86 71-88 86-0 93-0
Toiling..ovvernerierininerannns 88-3 0-04 0-72 14.0 7-0

The flotation concentrate assayed:
186 oz, ton
... 71-8 ¢
.. 1200 per cent
2044
1.03
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Test No. 2

A test similar to the above was made on a sample ground to pass
86-4 per cent through 200 mesh.

Results:
Assay, Precious metal distri-
Product Weight, oz/ton bution, per cent
per cent
Gold | Silver Gold Silver
Feed (cal.)...ovvevrveneniienanns 100-0 0:17 8:76 100:0 100-0
Concentrate,......ovvvevrevnesns 12:2 1.29 67-64 90-0 94.2
Tailing....coovvereeenrinenvoriness 87-8 002 0-58 10-0 58

The concentrate assayed 11-8 per cent lead, 19-5 per cent zine, and
1.04 per cent copper.
Test No. 8

This test is similar to the preceding two except that the ore was ground
to pass 93-6 per cent through 200 mesh.

Results:
Assay, Precious metal distri-
Product Weight, oz/ton bution, per cent
per cent
Gold l Silver Gold Silver
Feed (cal.).oveevnvnvinnnenninns, 100-0 0-189 8-94 100-0 100-0
Concentrate........oovvvneennenns 13-0 1-360 65-48 93-1 96-2
Tailing..oooveeeeireeniiiienenians 87-0 0-015 0-49 6-9 4.8

The concentrate contained 11-13 per cent lead, 18-69 per cent zinc,
and 0-90 per cent copper.

Test No. 4

A sample was floated as in Test No. 3, using Aerofloat No. 31 in place
of Aerofioat No. 25 in the grinding mill.

Results:
Weight As%oy, Pregizl‘ls metal distri-
eight, oz/ton ution, per cent
Product per cent
Gold , Silver Gold Silver
Feed (cal.)evvvirveiiirnnrnnninnns 100-0 0-186 9.13 100-0 100-0
Concentrate. . 10-8 1:60 8006 92-8 94.7
Tailing. ... 89-2 0-015 0-54 72 53

The concentrate contained 13-41 per cent lead, 21:68 per cent zine,
and 1-06 per cent copper.

Aerofioat No. 31 produces 2 higher grade concentrate and a lower
tailing than the older reagent, Aerofloat No. 25.
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Test No. &

This test was ground 96-8 per cent minus 200 mesh. Other con-
ditions were the same as in Test No. 4.

L~
Results:
Welght. As/s?y, Prel;)iotl_ls metal diitri-
eight, oz/ton ution, per cem
Product per cent
Gold l Silver Gold [ Silver
Peed (cal).vvvrenenieviviennnnnes 100-0 0-195 8:98 1000 100-0
Concentrate......ovooevinnieaenans 10+6 1-67 80+40 90-8 94-9
Tailing...vvvicrnvinreirnennrnnens 89-4 0-02 051 9:2 5.1

The concentrate assayed 13-65 per cent lead, 21:07 per cent zine,
and 1:20 per cent copper.

This test shows a slightly higher gold loss than does Test No. 4, where
the grind was 94 per cent minus 200 mesh.

Test No. 6

In this test, copper sulphate was added to the flotation cell. The ore
was ground as in Test No. 5, with 3 pounds of soda ash and 0-07 pound
Aerofloat No. 31 per ton. It was then conditioned with 1:0 pound copper
sulphate per ton and floated with 0-10 pound amyl xanthate and 020
pound pine oil per ton. The froth was sluggish and heavy.

Results:

Weiht As;ay, Pregi%us metal diztri-
eight, oz/ton ution, per cen
Product per cent

Gold Silver Gold ' Silver
Feed (Cal.).rvvvvrrerrnnernunenns 1000 0-20 8:91 100-0 100-0
Concentrate...ovrversrinerninss 10-3 1.80 82:00 91:2 94.8
Tailing..covvrveivrnvnrnnrnecennns 89.7 0-02 0-62 88 52

Copper sulphate does not increase extraction but causes a more
troublesome froth. The grade of concentrate is higher than in Test No. 5,
containing 13-8 per cent lead, 282 per cent zinc, and 1-32 per cent copper.
Recoveries and tailing losses are about the same.

Test No. 7

In this test, the ore was ground wet with 3 pounds of soda ash and
0-07 pound Barrett No. 4 per ton. After conditioning with 0-10 pound
sodium ethyl xanthate and 0-07 pound pine oil per ton, a concentrate was
removed. Then 1.0 pound of copper sulphate per ton was added, fol-
lowed by 0-10 pound sodium xanthate and 0-35 pound pine oil per ton, and
a second concentrate removed. This froth was heavy and sluggish.
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Results:
Assay, Precious metal distri-
Product Weight, oz/ton bution, per cent
per cent
Gold [ Silver Gold Silver
Feed (cal)......... 100-0 0-18 9:01 100-0 1000
Concentrate No. 1 9-3 1-76 90.54 91-1 93-5
Concentrate No. 2., . 3:1 0-09 4.56 1:6 1.5
Tailing...oovvvernerrvnnerncrecans 87-6 0-0156 0-51 76 5:0

The concentrates had the following analyses:

— Gold, Silver, Lead, Zine, Copper,

oz/ton oz/ton per cent per cenf per cent
Concentrate No. 1....0ovuverren.s 1.76 90.54 15-45 21.94 1.42
Concentrate No. 2,.....00vvvvene. 0-09 4.56 0-39 27-40 0:28

These results indicate that little if any advantage is gained by ﬁoating-
all the zinc in the ore. The same recoveries were obtained as in Test No. 4.

MILL RUN

The ore was fed at the rate of 100 pounds per hour to a rod miil in
closed circuit with a classifier. Three pounds soda ash per ton was fed to
the mill, together with 0-07 pound Barrett No. 4 per ton. The classifier
overflow at 87 per cent minus 200 mesh and 31 per cent solids passed to a
conditioning tank where 0-10 pound sodium ethyl xanthate per ton was
added. The conditioning tank discharged into the second cell of a 10-cell
flotation unit. The concentrate from Cells Nos. 2 and 3 was cleaned in
Cell No. 1, producing a finished product. The concentrate from the last
seven cells was returned to the second cell together with the cleaner tailing;
0:06 pound of cresylic acid per ton was added to the cells for frothing
purposes. The froth was voluminous and hard to control, resulting in
a low-grade concenfrate.

Assays:
Gold, oz/ton Silver, oz/ton
T 0-20 775
Mill diSCharge. ,vvvveernienirrrrenrneinionsreorossienveros 0-195 787
Classifier overflow.....oviviiiivriiiiiiiriieeiinrensenones 0-14 6.95
Flotation concentrate.......cvvevveniiveirireirrariviveniss 0-88 57-20
Flotation tailing....cocvveerirarsrorrrersvionsassrnsessnns 0-015 0-54

Distribution of precious metals:
Gold, per cent Silver, per cent

Held in mill and elassifier.........coovvvrvvenrrvernnninins 30-0 10-3

Flotation concentrate,..ooooerevevnvreronrnrncnroressoones 63-6 835

Loss in $ailing....vvevinneiniiiiiiiiiiiiiiriireiiiannes 6-4 6-2
Ratio of concentration,..........ovvevrvavnenss 7:1

Assuming that the precious metals held in the grinding circuit would
eventually be recovered in the flotation circuit, a total recovery of 93.6
per cent of the gold and 938 per cent of the silver is indicated.

In a full-size machine, the grade of concentrate would be much higher
than that produced in this run. The minimum amount of frother added
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to the unit was too much, resulting in a voluminous froth. In order to
determine if returning the cleaner tailing to the eircuit would increase
tailing losses, sufficient ore for three or four days’ continuous run would
be required.

After the completion of the run, the ball mill and classifier clean-up
was concentrated, and part of the accumulation of silver particles was
isolated under a microscope and assayed. The alloy was found to contain
16-87 per cent gold and 83- 13 per cent silver.

CYANIDATION

A series of cyanide tests was made on a sample of the ore ground to
pass 200 mesh. Portions of the ore were agitated for 24, 48, and 72 houns,
1 : 3 dilution, with a potassium cyanide solution of 2-0 pounds per ton.
1ime equal to 6 pounds per ton was added to provide protective alkalinity.

Results:
Time Teed, Tailing, Extraction, Reagent consumption,
L of oz/ton oz/ton per cent Ib/ton
agitation,

hours Gold 'Silver Gold I Silver Gold Silver NaCN I Ca0

... 0-205 9.01 0-015 4.58 927 49.2

1-8 4.8
48,0000t 0-205 9:01 0-005 4.37 97:6 51-5 2-1 4.8
[T 0-205 9-01 0-005 4.52 97-6 49-8 2:1 4.8

The gold in the ore is readily soluble in cyanide solution, but only
about 50 per cent of the silver is recovered under the conditions of the test.

SUMMARY AND CONCLUSIONS

The results of this investigation show that concentration by flotation
is the method to adopt for maximum recovery from this ore. Although
1(iyaﬁlidation malkes a higher recovery of the gold, the silver losses are much

igher.

The data on flotation show that fine grinding to about 90 per cent
minus 200 mesh is required in order.to obtain maximum recovery. Small-
scale tests show that a rougher concentrate containing 1-80 ounces per ton
in gold and 800 ounces per ton in silver can be produced. Cleaning this
product will raise the grade. The effect of retaining the cleaner tailing in
the main circuit can only be determined after a period of mill operation,
when the circuit has become stable.
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Ore Dressing and Metallurgical Investigation No. 583

GOLD ORE FROM BOUSQUET GOLD MINES, LIMITED, SUDBURY, ONTARIO

Shipment. A shipment of 20 sacks of ore, net weight 1,360 pounds,
was received April 27, 1934, The sample was submitted by Lionel Brooke,
206 Northern Ontario Building, Sudbury, Ontario, on instructions from
Ventures, Limited, 100 Adelaide Street West, Toronto.

Characteristics of the Ore. Six polished sections of the ore were pre-
pared and examined microscopically to determine the character of the ore.

The gangue consists chiefly of milky-white, fine-textured quartz.
A small amount of carbonate (probably somewhat dolomitic) is present as
small grains and stringers of very irregular shape in the quartz.

The metallic minerals noted in the polished sections examined are, in
their order of abundance, pyrite, arsenopyrite, chalcopyrite, pyrrhotite,
and native gold.

Pyrite oceurs in rather coarse masses and irregular grains, and contains
inclusions of gangue, pyrrhotite, and a small amount of chalcopyrite. It is
in places intergrown with arsenopyrite, and in age appears to be con-
temporaneous with it.

Arsenopyrite commonly forms rather coarse crystals disseminated in
the quartz, but in places is intergrown with pyrite. It contains inclusions
of pyrrhotite and a few grains of native gold.

. Chalcopyrite is in considerable amount as small masses associated
with pyrite and arsenopyrite, and as fine irregular stringers and tiny grains
closely associated with carbonate.

Pyrrhotite occurs as tiny irregular grains in pyrite, its quantity being
very small.

Native gold is present mostly in the quartz and carbonate, but a small
amount was seen in arsenopyrite.

Mode of Occurrence of the Gold. Native gold occurs chiefly in the
gangue, as rather coarse irregular grains, It is generally associated with
carbonate and sometimes with chalcopyrite, though it does not occur
within this sulphide. The few grains seen were measured and indicate,
although very roughly, the size and mode of occurrence of the gold.

Mesh Per cent in Gangue Per cent in Arsenopyrite
100, et e e ireaas 51 .
—100-4H200. ...t iiiiiie e it 9 8
—2004325. ..t ii et 16 .
B 12 4

88 12 Total 100 per cent
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No spectrographic analyses were carried out to determine if the arseno-
pyrite carries invisible gold, because native gold is known to occur in this
mineral. It is probable, however, that the gold mineralization may be
more closely associated with the chalcopyrite-carbonate mineralization
than with the deposition of the pyrite and arsenopyrite, and it follows that
there is less probability of the arsenopyrite and pyrite carrying appreciable
gold in the form of finely divided particles or in solid solution. Subsequent
tests, however, should give some indication of the true condition of the
native gold.

Average assays of the ore for the following metals are:

1:03 oz/ton
e 007
. 017 per cent
5.7«

ExprriMENTAL TESTS

A series of small-scale tests was made on the ore to find how it might be
treated in practice. The work consisted of tests by cyanidation, amalga-
mation, hydraulic classification, blanket concentration, and flotation.
By straight cyanidation 95-6 per cent of the gold was extracted in 23 hours
when the ore was crushed dry all through 65 mesh. By barrel amalga-
mation 75 per cent of the gold was extracted, but when plates were used this
figure was reduced t0 60. In a hydraulic classifier 51-8 per cent of the gold
was recovered in a product assaying 11-51 ounces per ton in gold and
amounting to 4-6 per cent of the weight of feed used. By straight flotation
82-3 per cent of the gold was recovered in a concentrate amounting to 11-4
per cent of the weight of feed used and assaying 7-18 ounces per ton in
gold. By blanketing the flotation tailing an additional 12-3 per cent of
the gold was recovered in a blanket concentrate amounting to 4:0 per
cent of the weight of feed used and assaying 2-75 ounces per ton in gold.
Plate amalgamation of the ore followed by flotation of the amalgamation
tailing resulted in 41:6 per cent of the gold being recovered as amalgam
and 55-8 per cent of it in a flotation concentrate assaying 4-96 ounces per
ton in gold. The flotation tailing assayed 0-03 ounce per ton in gold.

Details of the tests follow:—

CYANIDATION
Tests Nos. 1 to 4

Two samples of the ore were ground in ball mills, approximately 50
per cent through 200 mesh, and agitated in cyanide solution, 1-0 pound
potassium cyanide per ton, for 23 hours. Two other samples of the ore,
ground dry to pass through a 65-mesh screen, were agitated in cyanide solu-
tion, 1-0 pound potassium cyanide per ton, for periods of 23 and 43 hours.
The tailings were assayed for gold.

Summary:

TFeed sample: gold 1.03 oz./ton

Period Tailing Reagents consumed,
Test Approximate of assay, | Extraction, 1b/ton
No. grind agitation, gold, per cent
hours oz/ton KCN ) CaO
1 {50 per cent —200 mesh..... 23 0:05 05-3 1-1 5.4
2 |50 per cent —200 mesh...., 23 0:06 94.2 1-1 5.6
3 —~65 mesh......ocvvnvennnn, 23 0045 950 15 6:0
4 {~65mesh................. 43 0-055 94-6 16 6.0
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BARREL AMALGAMATION
Tests Nos. 6 and 6

Samples of the ore were ground in ball mills approximately 50 and 70
per cent through 200 mesh and then amalgamated with mercury in jar
mills for 30 minutes. The amalgamation tailings were assayed for gold. .

Summary:
Feed sample: gold 1:03 oz./ton

Grind, Tailing
Test No. per cent assay, Reecrozeerll'g '
—200 mesh | gold, oz/ton{ P

Bttt e e e 49-1 0-290 71.8
N 727 0255 75-3

PLATE AMALGAMATION
Tests Nos. 10 and 11

Samples of the ore were ground in ball mills approximately 50 and 70
per cent through 200 mesh and then passed over a small amalgamation
plate. The tailings were assayed for gold. A sample of the amalgamation
tailing from Test No. 10 was agifated in cyanide solution for 24 hours.
The cyanide tailing was assayed for gold. These tests were made to see
how plate amalgamation compared with barrel amalgamation.

Summary:
Feed sample: gold 103 oz./ton
Grind, Tailing
) Recovery
Test No. per cent a8say 4
—200 mesh | gold, oz/ton per cent
B T 49.1 0-40 61-2
R 72:7 0-42 59.4
Cyanidation of Amalgamation Tailing:
Feed to amalgamation.......cvvvviveniriiriinnnierineeninanes 1-03 oz/ton gold
Amalgamation tailing,......covveiviiirreriiiiiriiiriiirnenien. 0-40 “
RECOVETY . vvurrninrannensarnorssosorssssnsosansosssossaos 61:2 per cent

Feed to cyanidation...
Cyanide tailing...
Recovery.....

0-40 oz /ton gold
. 004 “
. 34-9 per cent
DOt TECOVOTY v verrrnrnvnrrnternereernssenssonsssarne 96-1 “
HYDRAULIC CLASSIFICATION
Test No. 7

A sample of the ore ground dry to pass through a 65-mesh screen was
put through a hydraulic classifier where the coarse gold and heavy minerals
were allowed to settle out against a slowly rising current of water. The
classifier oversize and overflow were assayed for gold. This test was
intended to give some idea of the results to be expected from the use of a
hydraulic trap in practice.
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Summary:
. Assay, Distribution
Weight !
Product » gold, of gold,
per cent oz/ton per cent
Clagsifier OVersize.....cvviivinererieriirerernrnvineneenn 4.6 11.51 51-8
Classifier overflow.....voviiiiieiiiieiieirineeenenenans 95-4 0-495 482
Teed (cal.)...v.vvenne. e 1000 0-98 100-0
FLOTATION
Test No.9 B

A sample of the ore was ground approximately 50 per cent through
200 mesh in a ball mill and floated. The products were assayed for gold.

Charge to Ball M7ll:
Ore.... 2,000 grms. —14 mesh
Water... 1,500 c.c.
Soda ash, 5:0 lb/ton
Water-gas t e 014 *
Reagents to Cell:
Potassium amylxanthate.......ocovivivriiniiiininirieinreean., 0:251b/ton
Copper sulphate............. 050 ¢
Pine oil,.c..vuues 0-10
Summary:
s Assay, Distribution
Product Weight, gold of gold
' per cent oz/ton per cent
Flotation coneentrate., .cvvureriiiienreeerernrerareneens 11-4 7-18 82:3
Flotation tailing.......covvvviiiiiiiiiinineineninanans 88:6 0-20 177
T 9 1 TR N 100-0 0:996 100-0

Eixamination of the tailing produced in this test showed the presence
of coarse gold. Traps or blankets should be used in combination with
flotation on this ore.

Test No. 9A was a duplicate of Test No. 9B and a cyanidation test
was made on a sample of a mixture of the two flotation concentrates.
The concentrate was agitated in cyanide solution, 5-0 pounds potassium
cyanide per ton, for 24 hours at 2-75 : 1 dilution.

Results:
Coneentrate, .. cvvvvivrniiiiiiiii e e i eeas 6-68 oz/ton gold
Cyanide tailing......oovviiiiiiiiii it iiiiiiieniiiseeenns 0-96 ¢
Bxtraction......veiiiiiiiiiiiiiiiiiiiiiiiien RTINS 85-6 per cent
FLOTATION FOLLOWED BY BLANKETING
Test No. 8

A sample of the ore was ground 50 per cent through 200 mesh in a ball
mill and floated. The flotation tailing was passed over a corduroy blanket
set at a slope of 2-5 inches per foot. The products were assayed for gold.

Charge to Ball Mill:

[0 4,000 grms. —14 mesh
Water...ooieienenes e ereeeas 3,000 c.c.

S0 E ) S N 5:0 1b/ton

£ LT 1 0
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Reagents to Cell:

Potassium amyl xanthate 0:20 1b/ton
Copper sulphate........ . 100
Sodium sulphide, . «
Cresylic 8. .. vuerrerenin i iiieiininii e in i iiiieiiines . “
Summary:
s Assay, Distribution
Product Weight, | “gold, of gold,
P oz/ton per cent
Flotation coneentrate.....oovvvvniireinrrerineiieenonais 10-4 7-16 82-9
Blanket coneentrate. .v.veenereriennirerrreriiiiinaoneaes 4:0 2:75 12-3
Blanket tailing.........ooviiiiiiiii i 85-6 0-05 4.8
Feed (Cal).uunerneiiiiieiiiiieeessnrisisesnrannansnas 100-0 0-897 100:0

PLATE AMALGAMATION AND FLOTATION
Test No. 12
A sample of the ore was ground 50 per cent through 200 mesh in a
ball mill and passed over a small amalgamation plate. The amalgamation
tailing was dewatered and conditioned for 5 minutes in a thick pulp with
soda ash and copper sulphate and then floated.

Reagents to Conditioner:
1S 0s F 0 ) ¢ 5-01b/ton
0‘ 5 €«

Reagents to Cell:

Potasgium amyl xanthate........oooovriiiiiiiiiiiiiiiiiiniiinies, 0:20 Ib/ton
Aerofloat No. BL....oeiirirs ittt 0-12
0T 005
Summary:
. Assay, Distribution
Product “;f,lggr’é gold, of gold,
per o oz/ton per cent
Flotation concentrate. . 11-6 4.96 95:6
Flotation tailing.......... . 88-4 003 4.4
Amalgamation tailing (€al.)....ovvvvviirenineininiane. 100-0 0-60 100:0
Recovery by amalgamation.......v.vvvrvnenevresnvrerearesnsnens 41.6 per cent
Recovery in flotation concentrate.......covvvvuvnivrineniinininnins 5.8 «
Total FECOVOIY .. e reverorirrssnrsnsansrnssiensnasss gr.4 ¢

Test No. 18

This was a duplicate of Test No. 12 and the final tailing assayed 0-05
oullzice per ton in gold, representing a total recovery of 95 per cent of the
old.
& CYCLE CYANIDATION TESTS
Tests Nos. 14 to 21

In this series of tests several batches of ore were treated with one
batch of cyanide solution. The ore was ground 50 per cent through 200
mesh in a ball mill and agitated with cyanide solution containing 1-0
pound potassium cyanide per ton for 24 hours at 2.5 : 1 dilution.
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The solution was then filtered off, precipitated with zinc dust and
used to treat a fresh batch of ore after enough reagents and water were
added to bring it back to the original strength and volume.

. The cyanide tailing was assayed for gold. This operation was repeated
eight times and the final solution assayed to determine its reducing power
and harmful ingredients.

Summary:
Feed sample: gold 1-03 oz./ton
Tailing |y ira0tion
Test No. gz%grx,‘ per cent 4
0:04 961
0:075 92.7
0-065 94.7
0:06 94.2
0175 83:0
007 03-2
0:03 97.1
0:11 89-3

Owing to the nature of this series of tests the cyanide consumption for
each individual test was not determined, but the average amount con-
sumed for the whole series of tests was found to be 1-68 pounds per ton of
ore and this appeared to remain fairly uniform throughout the series as
judged by the additions of the salt necessary from test to test. The average
amount of lime consumed was likewise 8-54 pounds per ton of ore,

High tailing assays were obtained in Tests Nos. 18 and 21, but this is
no doubt due to some peculiarity in these particular samples rather than
to foul solution as Tests Nos. 19 and 20 show good extractions.

The following determinations were made on the final solution:—

. N
ReduoIn g POWET . 1 e et iverenirenarrssnsrnstnssnnenns 348 o.0. /0 KMnO, litre
1
Potassium thiceyanate.....covvvvvriiveiniiiinnnen 0:55 gramme/litre
Arsenio.e.ivieiiiiienins . ... 000496 “
Iron..... .. 000455 “
(0103 1 117 U U 0-18 B

The reducing power as shown above would not be considered high in
view of the fact that the gold had been precipitated from the solution with
zine dust before this determination was made,

FLOTATION WITH CYANIDATION OF THE CONCENTRATE
Test No. 22

A sample of the ore was ground 60 per cent through 200 mesh in a ball
mill and floated. The concentrate was then reground 99 per cent through
200 mesh, sampled, and assayed for gold and a portion of it agitated in
cyanide solution, 5-0 pounds per ton potassium cyanide, for 24 hours.
The flotation tailing was also assayed for gold.



Charge to Ball Mill:
L.t veensierentitnenrereestoseracarasanansns 4,000 grms, —14 mesh.,
72 2SR ,000 c.c.
Sodium carbonate. .. .ocvviieriveiiiiiiiiiiiiiin, 5:0 lb/ton
Water-Zas tar....cvverervtereiirerirarersrinerens 0-14
Reagents to Cell:
Potassium amyl xanthate............... Ceerrerans 0:25 1b/ton
Copper sulphate.........ocevveiiirnnnnns Ceerrreaes 0- «
Pine ofl.euvnieiiniiiieiiiniiiiiiiiiiiiiiiiiinnie, 010 «
Summary:
. Assay, | Distribution | Reagents consumed,
Product VZ?E};& gold, of gold, Ib/ton
p oz/ton per cent KCN ‘ Cs0
Flotation concentrate............. 13.3 7-42 90-6 | e,
Flotation tailing.................. 86-7 0-12 L2 T PO
Feed (cal).ueveriiiiniiniiininn 100-0 1-09 100-0 |..ooovnniiaifoniinnstn,
Concentrate cyanided............ 133 0-30 95-6 20-0 23-2

Net recovery by cyanidation of the flotation concentrate is 95-6 X

90-5 = 86-8 per cent total gold.
AMALGAMATION AND FLOTATION WITH CYANIDATION OF THE
CONCENTRATE
Test No. 23

A sample of the ore was ground 50 per cent through 200 meshin a ball
mill and passed over an amalgamation plate. The plate tailing was floated
and the concentrate reground practically all through 200 mesh. The
flotation tailing and concentrate were then sampled and assayed for gold
and a portion of the concentrate agitated in eyanide solution, 5-0 pounds

potassium cyanide per ton, for 40 hours.

.................................................

4,000 grms. —14 mesh

L7 N e, 3,000 c.c.
Reagents to Cell:
Sodium CarbONAte. . vvereeter et i it 5-0 lb/ton
Copper SULPNATe. tovvverrererinienetinerisrarensrearinsneieisinns 0:-50 *
Aerofloat No. 8L, u. e ireriiirieienretrinereriverrensansonens 0:-12 «
Potassium amyl xanthate.....cocoviiiiiiiiiinrireririieiirnenonnns 0-20 «
54 1T | D 005
Summary:
Feed sample: gold 103 oz./ton
. Assay, Distribution Reagents consumed,
Product Vg;”é::é gold, of gold, 1b/ton
p oz/ton per cent: KCN ' Ca0
Flotation concentrate............. 73 4.75 (721 2 PO RN
Flotation tailing,............0..e0 92.7 003 VS T PO P
Amalgamation tailing (cal.)...... 1000 0.37 100°0 |oveenierecedonenennsn,
Concentrate cyanided............ 7-3 0-12 97.5 29-2 25-3

Recovery by amalgamation
Recovery in flotation concentrate
Extracted from concentrate by cyanidation...

Total recovery as bullion: 64-1 4 32.

.......

143
3

64 -1 per cent total gold
33.9 “« «

€«®
3
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CONCLUSIONS

The test work carried out on this ore indicates that a good recovery of
the gold can be obtained by any one of a number of standard flow-sheets.

By straight eyanidation of the ore upwards of 95 per cent of the gold
can be extracted in 24 hours when the ore is ground 50 per cent through
200 mesh. Plate amalgamation of the ore before agitation in cyanide
solution effects a small inerease in extraction, but this step would be of
doubtful economic value in view of the increased cost it would entail.

Good recoveries were also obtained by flotation with the ore ground
50 per cent through 200 mesh when this step was either followed by blank-
eting or preceded by plate amalgamation. The flotation or blanket con-
centrates respond readily to cyanidation, giving good overall recoveries.

The field, therefore, seems to narrow down to a choice between straight
cyanidation, on the one hand, and plate amalgamation followed by flotation
with cyanidation of the concentrate on the other. No difficulty should be
met with solutions fouling in a straight cyanide plant, and as the concen-
trates are amenable to cyanidation the choice between these two flow-
sheets will have to be decided on the basis of costs of installation and
operation of each.
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Ore Dressing and Metallurgical Investigation No. 584

GOLD ORE FROM BLUENOSE GOLD MINING COMPANY, LIMITED,
STORMONT TOWNSHIP, GUYSBOROUGH COUNTY, N.S.

Shipment. A shipment of gold ore, weight 1,600 pounds, was received
on June 6, 1934, from the Skunk Den mine, near Goldboro, Guyshorough
county, Nova Scotia.

Characteristics of the Ore. 'The gangue consists of light grey to white
vein quartz.

The metallic minerals noted in the polished sections are: arsenopyrite,
ilmenite (?) or possibly a tungsten mineral, galena, chalcopyrite, pyrrho-
tite, and native gold.

Argenopyrite is locally abundant as coarsely crystalline magses and
coarse poorly-formed crystals. It contains tiny irregular grains of gangue,
galena, chalcopyrite, pyrrhotite, and native gold.

Tlmenite (?) occurs in small imperfect crystals and irregular grains in
the gangue. Tests failed to differentiate this mineral, and although it is
probably identifiable as ilmenite there remains the possibility that 1t may
be wolframite.

Native gold was seen only as very small irregular grains, both in the
arsenopyrite and in the quartz gangue.

Sampling and Analysis. The shipment was crushed and sampled by
standard methods and the analysis of the feed sample was as follows:—

L) 0:395 oz/ton
S R 0-04 “
ArBeniC....vvvriiiieeiiiinn srinanas e 0-64 per cent

ExPERIMENTAL TrsTs
Test work comprised the following:—

Plate amalgamation.

Table concentration of plate tailing.

Cyanidation of raw ore.

Flotation of raw ore.

Large-scale mill run on 1,353 pounds of ore.
Amalgamation and cyanidation of mill run products.

AR e

AMALGAMATION AND TABLING
Test No. 1

A 5,000-gramme charge of ore was ground to pass a 35-mesh screen and
then pulped and run over an amalgamation plate. The tailing was
sampled and assayed for gold.

61103
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. The remainder of the plate tailing was run over a laboratory Wilfley
table.

The results of the test are as follows:—
Plate Amalgamation:

Gold I fE8G. ve v v v v viiiietirreerreaiiireeniareeeeerenerissennnans 0-395 os/ton
Gold in plate tailing........... e s it st see et et ar e anares 0:205 «
Gold recoVery On PIate. .t ov it evrinirererareaneensssessnssennenee 48'1  per cent

Table Test:

. Assny Distri- Ratio of
Product Weight, - bution, concen-
per cent g%ﬁﬁ ;}gfz’:& per cent, tration
Feed..vvvivvineanes P 100:0 0:205 {.0vivnvnnn.s 10000
Coneontrate,..o..veierreeraeirn,. 4.70 6-69 9:01 67-99 18:32:1
Middlng, cvveerinsrvvrrniirennns 8:86 089 J........ veen 17.05
Sand and slime.......ooovvvnenens 86:44 008 f.evvvnrnnnn. 14.96
Screen Test on Products:
Middling Tailing (sand and slime)
Weight, Weight,
Mosh per cent Mesh per cent
1.0 1.3
18-0 17-1
40-0 23:2
24.4 135
13-0 13-9
3:6 310
100-0 100-0

To determine the distribution of the gold in the table tailing, a screen
analysis was made on this product.

. Assay, Distri-
Weight ' A

Mesh ! gold. bution,

per cent oz/ton per cent
s L 18:4 0-015 3.71
0 L1 N 23-2 0:015 4.67
1L 27:9 0-015 562
200, s i i e b e e e e, 30-5 0-210 86-00
100-0 100-00

This discloses the interesting fact that 88 per cent of the gold in the
tailing is in the —200-mesh material, i.e. the slime.
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CYANIDATION
Tests Nos. 2 and 8

The following consisted of a series of cyanidation tests on different
gsizes of the ore. Charges of 200 grammes were agitated in bottles using a
cyanide solution having a strength equivalent to 1 pound KCN per ton
and a protective alkalinity of 5 pounds CaO (lime) per ton. The pulp
ratio was 3 : 1.

Test No. 2: (24-hour agitation):

say, Reagents consumed,
gold, oz/ton Extraction Ib/ton
Product Goanid of golda
yanide per cen
Feed tailing KCN Ca0
— 48mesh....cc.ovvevireniennnns 0:395 0-01 9747 0-3 520
—100mesh....oeeeniirniinniennas 0-395 0-01 97-47 0-6 5:36
—150mesh.....cvvieinineninn. 0395 0:01 o747 06 5-65°
—200mesh, . .eiiiiiianiaiiniienes 0-395 0-02 04.94 0:6 5-80
Screen Tests on Cyanide Tatlings:
—48 megh —100 mesh —150 mesh
Weight, Weight, . Weight,
Mesh per cent Mesh per cent Mesh per cent
F65.0eiiiiiininnn 116 { +150.........004. 601 -4+200........... 19.2
4100....000vveien 214 4200............. 3171 —200........... 80-8
F1600e..iiiininnn, 13.1] —200............. 62-3 s
4200...0000eiainnnn 15-1 100-0
—200....0000iinnns 38-8 1000
100:0

Test No. 8: (48-hour agitation):

Assay, Reagents consumed
Extrac- !
Product gold, oz/ton Sion Ib/ton
Cyanide of gold,
Feed tailing per cent KCN CaO
08l oots|  oe20|  og B8
—150 mesh. . . 0:3956 0-01 97.47 0:75 6:10
—200 mesh.....coevinnininnearies 0-395 0-015 96-20 0:75 6-25

The tests indicate that the ore cyanides satisfactorily in 24 houre
without fine grinding., Ore ground to pass a 48-mesh screen gives a 0-01
ounce per ton tailing with a low cyanide consumption.

61103}
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FLOTATION
Test No. 4

A 1,000-gramme charge of —14-mesh ore was ground wet for 15 minutes
in a pebble jar. The pulp was then floated.

Reagents added to Grinding:

Sodaash.....co.covivveninnen. 3:0 1b/ton
Potagsium amyl xantha 03 «
Aerofloat No. 31.......... 0:14 «
Additions to Cell:
Pineoil.............. evieeaes P O 0-10 1b/ton
. Assay Distri- | Ratio of
Produot Woight, : bution, congen-
per cent Gold, Arsenis, ? A
oz/ton per cent per cent tration
Teed........ et 100-00 0395 [......evtne 100-00
Concentrate,......... ves 3-89 276 14-44 46-22 25:71:1
Tailling...oovvvievininenns RPN 96-11 0:13 [oeievinennns 5378
Test No. 6

A similar charge to the above was ground for 25 minutes using the
same quantities of reagents.

Additions to Cell:

Pineoil..oviivierinnns e e eerraeas RN Cireeriaeaaaa, .. 0:051b/ton
Assay Distrd Ratio of
Weight istrl- atio o
Product ! : bution concen-
per cent Gold, Arsenie, ! s
oz/ton per cent per cent tration
Feed......... e 100-00 0395 |........ 100-00
Concentrate 3:04 7-04 21-18 89-83 32.89:1
Talling.seeerviieniiinennirenss 96-96 0:025 {...... N 10:17
Screen Tests on Flotation Tailings:
Test No. 4 - Test No. &
' Woight Weisht
Mesh per cent Mesh per cont
0-2
2:8
9.4
277
59-9
1000 100-0
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The results of the flotation tests indicate that fine grinding is neces-
gary. Coarse arsenopyrite is difficult to float and must be finely ground
for satisfactory separation.

Mill Run No. 1

A sample, 1,358 pounds, of the ore was crushed and treated according
to the following flow-sheet:—

Automatic Feeder (—14 mesh)

Rod Mill (12 in. x 24 in. — 275 1b. rods)

Amalgamation PJate

Pump Amalgam

Callow Screen (35 mesh)

Oversize Undersize

Wilfley Table

Concentrate Sand Slime

Tailing Dump Genter Thickener
Conditioning Tank

Flotation Cells (10-cell unit)

|

Concentrate Tailing

The ore crushed to minus 14 mesh was fed to the rod mill from an
automatic belt feeder at a rate of 156 pounds per hour. Water was fed to
the mill to give a satisfactory pulp for the amalgamation plate.
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The undersize from the Callow screen was fed to

the Wilfley table.

The table middling product was returned to the feed box during the run.

The slime and sand going to the Genter thickener
one-half the table discharge.

represented about

To the conditioning tank potassium amyl xanthate was fed at the

rate of approximately 0-10 pound per ton of cell feed.
fed to the cells at the rate of 0155 pound per ton of cell

Cresylic acid was
feed.

All products of the run were sampled at approximately five-minute

intervals.
Results and Calculations of Mall Run:

Assay
Products Gold, Arsenio,
oz/ton per cent
Foed torod mill.. .. iuiuiiiiiiiiniiiiiiiii it iiiieeartenarnraerans 0-40 0-65
Callow screen. . B Y
Undersize 0-115
Table concentrato,. 166
Table BARAS . ettt iieenie e et iiaanasettoactietantonaaesnstaesanns 0-015
Flotation coneentrato. . cvcueeiieuiieseiorerveisiantsiesisserstnonsanas 4.88
Flotation BaIlIm . o i it ittt eiin e triensertorersvaeersonsnaraas 0-01
Screen Tests on Mill Products:
Callow Soreen Undersize Wilfley Table Sands
Woeight, Woeight,
per cent per cent
1401 48 iiiiiiiiiiiiiiiiiiiniiains 2-8
T3 A 85 iiiiiieieiiriinrnieaiinacaas 10-2
1821 100, . .eeeiiviiriinernrnnrnacnnn 261
17:8 | 160, 0viviiirivieeneninennennens 2.9
2003 | 4200, . i iiiiiniiieiiriiieieriae, 237
3451 =200, .. iiiiiiriiriiiinirieaiianns 14.3
1000 100:0
Table Slimes Flotation Tailing
Weight, Weight
Mesh per cent Mesh por cent
B - T PN 10-5 E o - TS 15
R D 1-8 B oK i R 3-3
100, iiiiiiieieiiisireeraaans 3.7 100, .0 i e e 5.4
B 1 4.8 160 e e 5.2
200, i i e 11.7 200, 0 iiriii i cei ey 11-5
=200 i i it e, 775 =200, ..ttt 731
Total......oovvvevenn. 100-0 Total......oovveivunnnns 100-0
Gold recovery onamalgamation plate.....ocoviviiiieirrirrenrennens 71+25 per cent
Woeight of table concentrate recovered.......oovviivivenieiraannans 36  pounds
Ratio of concentration on table...vovue i iiiiiiiiiiiiiiiiiieniiens 38 : 1 (approx.)
100 X 1:56 (0116 —0+07)
Gold in table concentrate, ... 40-9 per cent

0-115 (1-56 —0-07)

Total gold in table concentrate, 40-9 per cent of 28+75 per cent ,.11:74 per cent

4.88—0-01
Ratio of concentration in flotation, ————— ... iiiiiviiiiann, 81:16:1
0-07-0-01
100 X 4-88 (0-125-~0-01)
Go_ld in flotation concontrate ... 92-18 per cent

0-125 (4-88—0-01)

Total gold in flotation concentrate, 92-18 per cent of 17:01 per cent.,. 1568 per cent




35
Summary of Recoveries and Distribution of Gold from Mill Run

Percentage of gold recovered on amalgamation plate vee 71-26
Percentage of gold in table concentrate...... ves 11:74
Percentage of gold in flotation concentrate,............. . . 15:68

BARREL AMALGAMATION ON CONCENTRATES
Test No. 6
A charge of table concentrate was barrel-amalgamated in a jar with
mercury for 1 hour.
The tailing assayed 0-50 ounce gold per ton, indicating a recovery of
67-9 per cent.

Screen Test on Amalgamation Tailing:

Mesh Weight,
per cent

...............................................................................

........................................................................

+
—
=
St
.
.

DO B

...............................................................................

sal-Ab U ok
T T b v

B 100:0

Test No. 7

A charge of table concentrate was given a 10-minute grind and then
barrel-amalgamated with mercury for 1 hour as in Test No. 6.

The tailing assayed in gold 0-395 ounce per ton, indicating a recovery
of 74-6 per cent.

A screen test on the tailing showed 45-4 per cent —200 mesh.

Test No. 8

A charge of flotation concentrate was ground for 15 minutes and then
barrel-amalgamated for 1 hour,

The tailing assayed in gold 3-45 ounces per ton, indicating a recovery
of 29-3 per cent.

A screen test on the tailing showed 97-0 per cent —200 mesh.

A summary of these results indicates the possible gold recovery by
the foregoing mill method followed by barrel amalgamation of the table
and flotation concentrates to be as follows:—

Recovery on amalgamalion Plates. . ...vvveiiririiinrinrirneenines 71-25 per cent
Recovery by amalgamation of table concentrate, 74-6 per cent of
L T £ 87 «
Recovery by amalgamation of flotation concentrate, 29-3 per cent
Of 1568 POT CONE. . v eveernererunsreransisaasaosssarninans 4.59 «
OVerall TeCOVETY . vvvrirrveerusrrraresnnseensarsssasns 8460 per cent
Test No. 9

A 1,000-gramme charge consisting of a mixture of table concentrate
and flotation concentrate in the proportion of 4 : 1 was ground wet with
"5 pounds lime per ton.

Gold in combined 8aMPle, ...t iirieieiiiaerirriireriiiriniies 2+285 0z./ton
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Two 200-gramme samples were cut from the ground mixed concen-
trates and agitated for 24 hours in a eyanide solution of strength equivalent

t0 5 pounds KCN per ton and a protective alkalinity of 5 pounds lime per
ton.

Assay, N Reagents consumed,
Product gold, oz/ton EJ(()tfrgg%on Ib/ton Pulp
P er cent ratio
Feed | Tailing P KON |  CaO
Cyanide tailing...... 2-285 177 22-54 5:02 8-54 3-24:1
Cyanide tailing...... 2-285 0-25 8906 4.98 8.64 3:02:1
Screen Test on Cyanide Tailing:
Weight,
Mesh per cent
L0000, s it 0-6
1 S 35
2L O N 16-4
2 1| P 795
< 7 N 100-0
Test No. 10

Test No., 9 was repeated because of the erratic results obtained in the
duplicate tests.

Particular attention was given to this test, and the eyanide strength
was maintained at 5 pounds per ton.
The 200-gramme samples were cut from the ground mixed concentrate

and agitated for 24 hours in a cyanide solution of a strength equivalent to
5 pounds XCN per ton of solution.

Assay, . Reagents consumed,
Product gold, oz/ton Extraction Ib/ton Pulp
| ! ratio
Feed | Tailing | P cent KON | GaO

Cyanide Tailing

A 2.280 0-23 90 6.8 ol 3:1
Cyanide Tailing

B 2.280 0-11 95 68 91 3:1

work.

SUMMARY AND CONCLUSIONS
Two flow-sheets are recommended based on the results of the test

For a small mill up to 75 tons, the following flow-sheet is suggested :—

Stamps to crush the ore to 35 mesh and amalgamation plates. The
plate tailing to be concentrated on tables.

The table sand can be dis-

carded and the slime from the feed end of the table thickened and concen-
trated by flotation.

S SN
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For a plant of 100 tons or more capacity, amalgamation followed by
cyanidation of the plate tailing is suggested. The ore should be ground in
water in ball mills to 60 per cent through 200 mesh, passed over plates,
and then thickened and cyanided.

The test work indicates that with the first flow-sheet the following
results can be expected:—

Gold recovered by stamp battery amalgamation..............vu0e 71-25 per cent
Gold recovered in table concentrate.........covvviveriiieiiiiain. 1175 ¢
Gold recovered in flotation concentrate..........covvvieniernannens 15-7 “

Actual Gold Recovered

At least 746 per cent of the gold in the table concentrate can be re-
covered by barrel amalgamation of this product, therefore 74-6 per cent
of 11-75 per cent is 8-76 per cent.

By stamp battery amalgamation plus table concentration and amalga-
mation of the table concentrate, 71-25 per cent plus 8-76 per cent, or a
total of 80 per cent of the gold, can be recovered as bullion.

If flotation be added and the flotation concentrate also barrel-amalgam-
ated, an additional 4-6 per cent can be recovered, or a total of 846 per
cent.

On the other hand, if the table and flotation concentrates be mixed and’

treated by cyanidation, the cyanide will extract 90 per cent of their con-
tained gold and a total recovery of 95-7 per cent will be obtained; 71-25
per cent by amalgamation -+ (90 per cent of 11-75 4+ 15-7 per cent, or
2475 per cent).

With the second flow-sheet, the recovery by amalgamation and eyani-
dation is shown by the test work to be over 96 per cent.
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Ore Dressing and Metallurgical Investigation No. 585

GOLD ORE FROM THE CANADIAN MALARTIC MINES, LIMITED,
ABITIBI COUNTY, QUEBEC
Shipment. Two shipments of ore were received from the Canadian
Malartic Mines, Limited, Quebee, Shipment No. 1 on April 20, 1934,

weight 186 pounds, and Shipment No. 2 on May 2, 1934, weight 8,100
pounds.

Sampling and Analysis. Both shipments were crushed and sampled
by standard methods. A composite sample of both lots assayed:

L0 1 0-22 oz/ton
SR Rt 0075 *
161031 S e et iesrteia e raniaaa 002 per cent
b2 11T, PN Trace

8 T Trace

e 1 P 393 per cent
30 ) L 1.98 ¢

Characterisiics of the Ore. The ore is siliceous but contains some
carbonate. The metallic minerals noted are disseminated throughout the
gangue. The principal sulphide is pyrite, most of which occurs as rather
coarse grains, but some occurs as extremely fine grains. The photomicro-
graph of one of the mill test tailing products shows pyrite grains still locked
that are much smaller than 200 mesh.

ExPErIMENTAL TEsTS

The experimental test work was carried out under the direction of
R. C. Mott, who represented the Canadian Malartic Mines, Limited.

Small-scale laboratory tests were first made to investigate several
possible methods of treatment, and these were followed by mill tests to
check certain of the results obtained.

Outline of Tests
Series I—Straight flotation.
Series II—Flotation followed by blanketing,.
Series  III—Tlotation preceded by traps.
Series IV—Amalgamation and flotation.
Series V—Cyanidation of ore.
Series VI—Cyanidation of concentrate produced.
Series  VII—500-1b/hour mill tests.

e —
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Series I
FLOTATION

In Tests Nos. 1 to 4, 2,000-gramme lots of —14-mesh ore were ground
to various sizes for flotation. The ore was ground with 1,500 c.c. water in
a Denver rod mill and the pulp floated in a Denver laboratory machine.

In Tests Nos. 5 and 6, the ore was reduced to flotation size in jar ball
mills.

Conditions and results are summarized in Table 1.

TABLE I
Grind, Concentrate Tailing Ratio | Recov-
Teat | 2PProx- of ery in Reagents consumed,
No. pg:!gggt Weight, Ag?l”g:' 'Weight, P;ffg’:’ concen-| coneen- 1b/ton

—g00 (per cent| © Jton {PeT cent} = /ton tration | trate

1 56-0 6-8 3.27% 93-2 0-076) 14-7 : 1] 759 |Soda ash, 1-5; amyl xan-
thate, 0-1; Aerofloat
No. 31, 0:09.

2 450 6-1 2:40 93-9 0-085{ 16-4: 1{ 64.6 [Sodaash,1-5; No. 208, 0:1;
Aerofloat No. 31, 0-09

3 56-0 7:3 2-34 92:7 0-085! 13-7 : 1|  68-4 |Soda ash, 1:5; amyl xan-

thate, 0-2; Aerofloat
No. 31, 0-06; starch, 1-5.
4 56-0 6-0 2-82 94-0 0055 16-7 : 1| 76:5 [Soda ash, 1-5; amyl xzan-
thate, 0-2; Aerofloat,
0:09; copper sulphate, 0-5.

5 927 15-9 1.12 841 0-04{ 6-6:1 842 {Soda ash, 2-5; amyl xan-
thate, 0-2; Aerofloat
No. 31, 0-10.

6 91.0 9-9 1-75 90-1 0:05 |10-1: 1] 79-4 [Soda ash, 2-5; amyl xan-

thate, 0:50; Aerofloat
No. 31, 0:10; copper sul-
phate, 0-5.

*Nore.—The concentrate produced in Test No. 1 assayed: Gold, 327 oz/ton; copper, 014 per
cent; zine, trace; arsenic, trace; iron 2604 per cent; sulphur, 27-35 per cent.

The highest recovery obtained in Series I, 842 per cent, was secured
by grinding to 92-7 per cent minus 200 mesh and floating 15-9 per cent
of the weight of the ore.

Series IT
FLOTATION AND BLANKETING

The same procedure was followed in this series as in Series I.  Samples
were ground in a Denver rod mill,

Flotation tailings were passed through a mechanical distributor and
over a blanket in each test.

Soda ash and Aerofloat were added to the mill in all tests; xanthate
and frothing oils to the cell. Copper sulphate was used in Tests Nos, 3, 4,
and 5.
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Results are summarized in Table II.

TABLE II
Flotation Blanket s Total
Grind concentrate concentrate Tailing concentrate
Test No. | per centt
=200 |Weight,| 455" |Wweight, | 4550 |Woight, | Assay, | . 1) Re-
per cent oz/ton |PeT cent oz/ton [PeT cent oz/ton per cent
) 560 8:2 1-61 27 0-95 89-11 0-07 9.2:1 71-8
2t 450 124 1.20 2:9 0-48 84.7( 00751 6:5:1 722
L 45-0 86 1-60* 3:2 0-47 88:2 1 0-055| 85:1 767
L 56-0 7-8 2-07* 2-4 073 80-8 | 005 9:8:1 79-8
[ T 80-0 6-6 2:32 1-9 1-16 o1.51 00551 11-8:1 767

Assays of Flotation Concentrates Produced in Tests Nos. 3 and 4:

—_— Gold, | Copper, Zine, Arsenie, Iron, Sulphur,
oz/ton | per cent | per cent | per cent | per cent | per cent

Concentrate, Test No. 3....... . 5160 0-10 0.06 tr. 21-2 20-6
Concentrate, Test No. 4......... 2:07 0:10 0:05 tr. 23.4 237

Test results in Series IT closely check Series I. Higher total recoveries
were obtained by removing a larger weight of concentrate.

Series ITI
TRAPS AND FLOTATION

Two samples were tested for the treatment. Rach lot was ground in a
Denver rod mill, the pulp diluted and passed through a hydraulic classifier
(amalgam separator). Trap overflow was floated in each test.

TABLE III
Trap TFlotation 0 Total
Grind, |. cleanings concentrate Talling concentrate
Test No. per cen’t

— 200 |Weight, A,Zf,’ﬁ" Weight, ‘éjfl‘ily' Weight, | Ay | o colj;y

1 . 1 1 ’

per cent| 7.y [per cent oz, ton [PeT Cont prton per cent
) 450 0:39 4.92 9:09 l 1-66 | 90.62 [ 0-065 10*6:1I 778
2 i 60:0 0-33 4.22 8-43 2:14 1 9124 | 0:055 11:4:1 798

Series IV
AMALGAMATION AND FLOTATION

In these tests, the wet-ground pulp was passed over amalgamation
plates and the overflow treated by blankets and flotation. Blankets
preceded flotation in Test No. 1, but followed flotation in Test No. 2,

TABLE IV
Amalga- Per cent of gold contained in Total concentrate -
Grind, | mation .
Test No. per cent | recovery,( Blanket I'gic:)tna- Rg}:lo Re-

~200 (cal.), concen- | oo Tailing concen- covery,

per cent trate trate tration per cent
O 472 234 8.7 l 354 325 1421 676
2iiiniins 60-0 24.4 13-1 45-3 19-4 10-8: 1 80+6

[ S
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Series V
CYANIDATION

Test No. 1

Wet Grinding. A charge of 2,000 grammes of —14-mesh ore was
ground to 45 per cent minus 200 mesh in a Denver rod mill. Three
grammes, i.e. 3 pounds per ton, of lime was added to the mill. Pulp was
diluted and agitated for 24 hours in a Denver super-agitator in a 0-05 per
cent potassium cyanide solution.

Test No. 2

In Test No. 2 the charge was ground as in Test No. 1. The pulp was
transferred to a closed Pachuea tank and given a 4-hour pre-liming agita-
tion. Approximately 3 pounds of lime per ton of ore was consumed during
this aeration period. The pulp was given a 24-hour agitation with lime
and cyanide in a Denver super-agitator.

Tests Nos. 1 and 2 are summarized in Table V (a) following.

TABLE V (a)
Grind, Asggay, _ | Reagents consumed
Test No approx.t gold, oz/ton Egigr:c (Ib/ton ore) Time
‘ per cen !

—200 | Teed |( Tailing | Pereent | tine [ KON

0-80 124 hours

) R 45-0 0:22 0-0375 83:0 78 h
2:4 0+76 |4 + 24 hours

2 45:0 0-22 0-03 86-3 1

Tests Nos, 8 and 4

Dry Grinding. Tour lots of ore were dry-crushed to pass a 48-mesh
sereen and four lots to pass 65 mesh. Duplicate samples of each lot were
agitated in a 0-05 per cent ecyanide solution for 24 hours and 48 hours
respectively.

The results of these tests, together with the reagent consumptions, are
given in the following table:

TABLE V (b)
Feed sample: gold 0-22 oz/ton

Period of Tailin Approximat,et
eriod o ailing reagent consumption
Test Mesh agita~ assay, Eé?:c' 1b/ton ’

No, tion, gold, or ,nt

hours oz/ton per ce KON Ca0
3| —48..iiiiiiiiiiiiiiiinanes 24 0.03 86-3 0:2 8.5
3| —48.. it 24 0:03 86-3 0:2 8.5
3b 48 0-025 88.7 0-2 8.5
3b 48 0-027 87.7 0-2 8:5
4a, 24 0-025 88-7 0-2 8.5
4a 24 0-0256 887 0:2 8:5
4b 48 0-022 90-0 0-2 8+5
4h 48 0-022 90-0 0.2 8:5
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Series VI
CYANIDATION O CONCENTRATE

Concentrate produced in the laboratory was tested for cyanide extrac-
tion with and without regrinding.

In Test No. 1, 200 grammes of concentrate was cyanided for 24 hours
in 0-05 per cent KCN solution at 3 : 1 dilution,

In Test No. 2, the concentrate was reground in a pebble mill and
cyanided as in Test No. 1.

TABLE VI
Assay, Reagents consumed,
Test . gold, oz/ton Eéi(:)r#c- Ib/ton Time
0. !
Teed [ Tailing | Per cent Lime [ KCN
1 ............. 2:10 0-81 61.5 10.70 2-45 |24 hours
Reground ........... 2-82 0-22 92.3 16-37 3:40 |24 hours
Series VII
MILL TESTS

Two 500-pounds per hour mill tests have been completed on Malartie
ore. The shipment received at the Mines Branch for this work, 8,100
pounds, was made up of rejects from mine samples taken durmg a 1ecent
examination. As received, the ore was practically all —% inch. It was
fed to the continuous unit without further reduction.

In each run, the ore was reduced to approximately 35 per cent minus
200 mesh in a Denver ball mill. The mill discharge was elevated to an
amalgamation plate 1-5 feet by 7:0 feet in size. The plate overflow was
classified and the sand returned to the mill. The classifier overflow dis-
charged to a small conditioner, which in turn fed a 10-cell bank.-of
Denver flotation machines.

In the flotation plant, maximum recoveries were aimed at; no attempt
was made to clean the concentrate.

Grinding, reagent, and assay data are tabulated.

M3l Run No. 1:

Mill .
disghurgo, | Slaaifer
1.e. :

Mesh amalga- Lo
matien | fotation
ced, :
per cent per cont
4.9 i
[ 2 I P
98 1.t
L A
16-2 0-8
11:2 5.5
12.2 17.2
344 76-5
100:0 100-0
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Time of Test: 8 a.m. to 4 p.m., May 8, 1934.
Sampling Period: 12.00 noon to 4.00 p.m,
Average Feed Rate: 446 pounds per hour.

Density: Mill discharge, 68 per cent solids
Flotation feed, 20 per cent solids

Reagents:

To Conditioner: Soda ash, 2.7 1b/ton
Copper sulphate 0-45 1b/ton
Amyl xanthate, 0-10 1b/ton
Aerofloat No. 81, 0:06 Ib/ton

To No. 2 Cell: Pine oil, 0-05 1b/ton

To No. 6 Cell: Amyl xanthate, 0-10 1b/ton
Pine oil, 0-03 lb/ on

Mill Peed and Products Assayed:

Gold,
oz/ton
Mill feed.......oovvevnnanen et ereeriraeiieans 0-225
Mill discharge......coivuus. Cereiieseaeas 0-22
Amalgamatlon plate feed.......... ceere 0-20
overflow...... ces 0-145
I‘lotatlon feed...... Cereaeasas Chraseans 0-09
tailing,...... Crreseadnsarias . 0-035
“ concentrate............. Cerean . 0-029
Table concentrate,............. Cerereririeeeaas Cereraseairees . 0-14
B N 0-03
Summary of Results of Mill Run No. 1
Distribu-~
tion
of gold,
per cent
Recovered on plates.......cuveveueiennnn veeeens 24-5
“ in COnCEntrate. cuveesvrrearierirnaseerasnss Cereraee 27-4
Retained in grinding cireuit and flotation equipment............ . 35
Flotation tailing 1088, ...vvvererieiiieiiniiinsnneesiaiiniiiinns, . 126
Additional recovery in low-grade table product............. R 22

It is difficult to predict mill recoveries from these tests because 35:5
per cent of the total gold in the ore has accumulated in the grinding and
flotation equipment and does not show up in the product assays.

It is known, however, that in thig case the tied-up gold-bearing min-
erals are largely rich sulphides, and it is expected that a fair recovery by
flotation would be obtained.

In Mill Run No. 1, there is a definite recovery of 245 per cent of the
total gold by amalgamation and 274 per cent in a concentrate. Flotation
will recover 85 per cent of that retained in the grinding circuit. The small
additional recovery made on a concentrating table (2:2 per cent) would not
justify a table installation, hence this figure will be disregarded in the final
Synopsis.

— Recovery, | Extraction,
per cent per cent

Amalgamabion, . .ueeeeeessarereeiiiiinisiirareisetinoerisosnsascanarens 24:5 24:0
Flotation®. .. iuuiirenerieniranssiossrarsnsonnnas . Ceraaeres 57-1 52:5
7 81-6 76-5

*The cyanide extraction on flotation concentrate was 92 per cent. (Series VI, Test No. 2).
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Mill Run No. 2

This test was run as a check on Run No. 1. The feed rate was increased
to 500 pounds per hour. The same flow-sheet was employed as in Run No.
1. Reagent amounts were cut slightly.

The amalgamation plates, which were given very close attention in
Mill Run No. 1, were not dressed during the four-hour sampling period.
(Note the lower recovery on plates).

Mill Feed and Products Assayed: Gold, oz/ton
(Y g P 0-24
B TS BT 0T 8 Y 0-22
Amalgamation plate feed.....vvirriniiieiieiriiiiieirirrie i 0-195
“ “ overflow .

Flotation feed.......ovviuiviiiiiin i ieiiiiirireiineeiterannsonass

¢ tailing........ e e

« concentrate. ..
Table concentrate....... eveeens ves

R T 1T JA

Summary of Results of M+ll Run No. 2:

Recovery, [ Extraction,

—— per cent, per cent
Fe TN E D05 o O 146 145
TOtAEION. s v v ttse e tentarerearanreeunassessnseorunseransonseransnanss 675 621
7 O DN 82:1 766

GENERAL SUMMARY OF RESULTS AND CONCLUSIONS

Much test work has been completed on Malartic ore.

Laboratory Report! No. 295 of the Mines Branch summarizes work
completed on 5,000 pounds of ore received at the Laboratory, April 13,
1928, 'This shipment assayed 0-90 ounce of gold per ton and contained
much free gold. Results reported in this instance are not considered
gmpplilc(;mble to the run-of-mine ore, which assays about 0-22 ounce per ton
in gold.

Laboratory Report* No. 333 covers the results obtained when testing
two lots of ore, 5,470 pounds and 8,720 pounds, received in February and
March, 1929. These lots assayed 0-29 and 0-23 ounce per ton respectively
and should be representative of mine ore.

The present report covers recent work on ore assaying 0-22 ounce per
ton. The results obtained check closely those reported in Report No. 333,
except in one particular. In the earlier work recoveries as high as 67 per
cent were obtained by barrel amalgamation of the ore. In Test No. 2,
Series IV, of recent work, only 24-4 per cent of the contained gold was
recovered on plates. This recovery was checked in the 500-pound per
hour mill runs, where recoveries of 14-6 per cent and 24-5 per cent were
obtained.

Flotation, alone or in combination with traps, blankets, or amalga-
mation plates, yields low recovery on this ore. By grinding to 90 per cent
minus 200 mesh and finer, it is possible to maintain tailing loss at 0035
ounce per ton when treating 0-22-ounce ore. This results in an immediate
loss of 16 to 17 per cent of the total gold in the ore. In addition, concen-

1 Mines Branch, Dept. of Mines, Canada, Invest, Ore Dressing and Metallurgy, 1928, Rept. 711,
2 Mines Branch, Dopt. of Mines, Canada, Invest. Ore Dressing and Metallurgy, 1920, Rept. 720.
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trate produced must be treated further by cyanidation or smelting. Cya-
nide tailing loss on concentrate will amount to from 5 to 10 per cent of the
contained gold, depending on the amount of work expended. Briefly, it is
expected that difficulty will be encounteredin holding final mill extraction
at more than 77 per cent of the gold in the ore.

The reagon for the low recovery given by flotation is shown by a miceroscopical study
of the tailing obtained from Mill Runs Nos. 1 and 2. Three polished sections were pre-
pared from a sample of these products and were examined for the presence and also the
condition of the sulphides.

The sample consisted chiefly of fragments of gangue with a very small
amount of sulphide. By far the greater proportion of the sulphide (pyrite)
was found to occur as tiny grains still locked in the gangue,

In general, the average grain size of the table concentrate obtained
from tabling the flotation tailing product, as would be expected, is much
coarser than that of the flotation tailing. Most of the sulphides present,
89-2 per cent, was found to be locked in the gangue.

The following table gives the results ¢f a microscopical grain analysis
carried out on three sections. Percentages are given by volume.

Free Combined Free
Mesh gangue, - sulphide,
per cent Gangue Sulphide per cent

per cent per cent

~ 8004-1100....
—1100--1600....
~1600--2300
2300, e e

Combined sulphide. ......vvvivurinerrnrivnrnrrraneeronrrveeenenes 89-2 per cent
Free sulphide, . .ovuer i it iiiiitt ettt 10-8 ¢
B 7 100:0 ¢

On the other hand, a straight eyanide plant working on 50 to 60 per
cent minus 200-mesh pulp will extract 88 to 90 per cent of the total gold,
with a reasonable reagent congsumption. Some doubt exists as to cyanide
consumption, but plant operation should be taken care of with not over
0-5 pound per ton. Lime consumption is quite high, 6 to 8 pounds per ton
in the laboratory. It is not expected that this figure will exceed 5 pounds
per ton in a plant where barren solution is returned to the grinding circuit.

6110—4
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Ore Dressing and Metallurgical Investigation No. 586

GOLD ORE FROM STA]?ACONA ROUYN MINES, LIMITED, ROUYN
TOWNSHIP, TEMISCAMINGUE COUNTY, QUEBEC

Shipment. A shipment consisting of 76 bags of gold ore, weighing
4,600 pounds, was received June 22, 1934, from the Stadacona Rouyn
Mines, Limited, Rouyn, Quebec.

Characterisiics of the Ore. Microscopic examination of polished
sections showed the ore to consist essentially of finely disseminated pyrite
with small amounts of chalcopyrite, magnetite, and native gold in a gangue
of fine-textured, translucent quartz with patches of chloritic material.
The small amount of gold observed occurs both in association with the
pyrite and as tiny grains isolated in the quartz.

ExroriMENTAL TESTS

The entire shipment was stage-crushed, ground, and sampled.
Analysis showed the shipment to contain 0-20 ounce gold per ton and
0-01 per cent copper.

The investigation including amalgamation, flotation, and cyanidation
showed that 55 per cent of the gold is free when the ore is ground 75 per
cent minus 200 mesh. When ground minus 150 mesh, 95 per cent of the
gold can be extracted by cyanidation. TFlotation recovers 93:7 per cent
of the gold with a ratio of concentration of 39 : 1; 98 per cent of the gold
in the flotation concentrate can be extracted by cyanidation.

AMALGAMATION

Test No. 1

A sample of the ore ground to pass 48 mesh with 48 per cent minus 200
mesh was amalgamated. The amalgamation tailing was then cyanided
for 24 hours with a 1-0 pound per ton cyanide solution, 1 : 3 dilution.

Results:
T R 0:20 oz Au/ton
Amalgamation tailing....vveveeiivie i iiriiinerieniieieenens 0-165 «
RECOVOIY et vitr e ineerrnennninernsnenrsenenaene _1;—5_ per cent
24-hour cyanide taIlIg. ..vveveririiiiiiriiiiriiiiieirraeas 0-02 oz Au/ton

Total recovery amalgamation and cyanidation.,....coeeveennn. 90 per cent
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Test No. 2

A sample ground o pass 100 mesh with 75 per cent minus 200 mesh
was treated similarly.

Results:

G P 0-20 oz Au/ton
Amalgamation tailing.....0vvvvrnvnerriererrriniiiieriiseeanss 0-09 «

ReCOVETY vt e s it irrtrenaesvnsonronossnnronnss 55+0 per cent
24-hour cyanide tailing......covvivreireiriieneirirrieens 0-01 0z Au/ton
Total recovery, amalgamation and cyanidation................ 95-0 per cent

CYANIDATION
Test No. 8

Samples of the ore ground to pass 48, 100, 150, and 200 mesh were
cyanided for 24 and 48 hours, 1 : 3 dilution, with a sodium eyanide solution
equivalent in strength to 1-0 pound potassium cyanide. Lime, 7 pounds
per ton, was added to supply protective alkalinity.

Results:
Ag G/o%d, Extract Reagenl’%s/ 1o;::onsumed,
. itation, oz/ton Lxtraction, on
Mesh grind hours per cent
Feed Tailing KCN Cal

48, i 24 0-20 0-025 875 0-3 5.2
S 48 0-20 0-02 90-0 0-3 52
100,.....00000iinenes 24 0-20 0.015 925 0-3 5-6
100,.,000iiiieninnens 48 0-20 0-016 925 0-3 5-8
1500 ieeeeiniinannens 24 0-20 0-015 925 0-3 6-0
350, .. iiiiiiiinne 48 0-20 0-01 95-0 0:3 6:1
200.. . .00 020 0-01 95-0 0-6 6-4
200.000iurennininnes 48 0:20 0-01 95-0 0:75 6-4

FLOTATION

Test No. 4

A sample of the ore was ground wet together with 4 pounds soda ash
and 0-07 pound Barrett No. 4 per ton until 92 per cent passed 200 mesh.

The pulp was then conditioned with 0-10 pound potassium amyl
xanthate and 0-09 pound pine oil per ton and a flotation concentrate

removed.
Results:
: Assay Distribution
Product VZ?%S:,G gold,, of gold,
p oz/ton per cent
Feed (Cal).uviei v inrinrnrriveanovararsassnssnsnses 1000 0-22 100:0
CONCEREIATB. 4 aerver s rerinsressarsrareonarsanssssssess 2:2 906 91-1
LAl o vsr et ere s eriansraransensensarnaensnnsnsonss 97-8 0-02 8.9

6110—43
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Test No. 6

A similar test was made on material ground 98-7 per cent minus 200
mesh. '

Results:
s Assay Distribution
Product W?glel t"; gold,’ of gold,
per cen oz/ton per cent
Feed (081.).0viiiienirierennenranrrsrereesesnecansanses 100-0 0-21 100-0
Congentrate....oveeieiiiiiiiiiniiiiiiiiiiiiiii e 2-4 7-94 90-7
£:3 11,V 3 97+6 0-02 9.3

Test No. 6

The ore was ground wet with 4 pounds soda ash and 0-07 pound Barrett
No. 4 per ton. It was then conditioned for 5 minutes with 0-10 pound
potassium amyl xanthate and a concentrate removed after adding 0-12
pound pine oil per ton.

The flotation concentrate was cyanided without regrinding. Agitation
was continued for 72 hours, 1 : 3 dilution, with a sodium cyanide solution
kept at the equivalent of about 5-0 pounds KCN per ton; 10 pounds of lime
per ton were added to supply protective alkalinity.

Grind:
Mesh Per cent
— 654100....... e s usuesaanisasasesansnsanisrasaatarasraraerraatanrrarre 0.3
e L1 0 2:5
104200, e e e e e e e ettt 10-7
2001ttt ettt raas seerssriirsreeeens 86-5
07 100-0
Results:
. Assay, Distribution
Produot Welgh;é gold, of gold,
per ce oz/ton per cent
B (0 1 T errerriere] 10000 0-23 100-0
Concentrate v 2.52 870 93-7
Tailing..... 97.48 0-015 6-3
Ratio of concentration: 39-7 : 1
Cyanidation Results:
TFeed, flotation concentrato....v.evuueveiieeiivinreererenenans 8+70 oz Au/ton
Cyanide tailing, .o vvvrereerioneerronerirnnrrrersesssenorsnne 0-17 “
47 Y7o s U 98:0 per cent
Reagent consumption: Sodium oyanide....coevvvenernirnsinens 11.8 Ib/ton
1 T TR 865 «

Total recovery, flotation and cyanidation.......... 91:8 per cent
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SUMMARY AND CONCLUSIONS

The results of this investigation show that comparatively fine grinding
to about minus 150 mesh is necessary to liberate the gold. Amalgamation
on plates will not yield a high recovery.

Maximum recoveries are obtained by straight cyanidation within 48
hours on ore ground to pass 150 mesh. The time of agitation can be
decreased and the maximum recovery obtained by still finer grinding.

Flotation concentration can produce a high-grade product but the
tailing from this exceeds that from straight cyanidation of the ore subjected
to the same grind.

Cyanidation of the flotation concentrate extracts 98 per cent of the
contained gold.

Straight cyanidation extracts 95 per cent of the gold in the raw ore,
whereas flotation coupled with cyanidation of the concentrate recovers
91-8 per cent.

An all-cyanide plant is recommended to obtain maximum recoveries.

The choice between a straight cyanide plant and one embodying
flotation concentration, and cyanidation of the concentrate will rest on a
study of ore reserves, funds available for mill erection, capital outlay, and
cost of operation. These factors can only be determined by the manage-
ment of the company.
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Ore Dressing and Metallurgical Investigation No. 587

GOLD ORE FROM RICE LAKE GOLD MINES, LIMITED, MANITOBA

Shipment. A shipment of ore consisting of three boxes, weight 196
pounds, was received on August 7, 1934, from the Rice Lake Gold Mines,
Limited. The shipment was submitted by G. B. Tribble, Box 9, Bissett
P. 0., Manitoba.

Characteristics of the Ore. The gangue was composed of a greenish
grey rock through which ran veins of white quartz. Crystals of sulphide
minerals were distributed throughout the quartz and greenish grey rock.
Mineralization was more abundant in the darker coloured rock.

Sampling and Assaying. The sample was crushed and sampled by
standard methods and the feed sample assayed as follows:—

170 1:045 oz./ton
S5 1 0-10 “
ExprpriMeNTAL TBSTS

Test work comprised cyanidation tests on different sized samples of
the ore, plate amalgamation tests, and blanket table concentration.

CYANIDATION '
Test No. 1

Charges of 200 grammes of the ore at different sizes were agitated for
24 howrs and 48 hours, respectively, in a sodium cyanide solution having a
concentration equivalent to 0-05 per cent KCN. Five pounds of lime per
ton was added at the start and the pulp ratio was 3:1.

24-Hour Agitation:

As/s%g” Extract Reagent d
oz./ton Extraction, eagents consume
Product per cent Ib./ton !
Feed ‘ Tailing

~48mesh........oovvviiiiiiinns 1.045 0-065 93.78 03 3-50
=100 % e 1:045 0-05 95-21 0-3 4-10
<150 e 1-046 004 96+17 03 4.25
=200 % i 1.045 0-04 96-17 0-6 4-33
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48-Hour Agitation:

As%g, Extracti Reagenfi% c})tr:)sumed,
0Z. n Xtracuion, . n
Products per cent

Feed Tailing KCN Ca0O
~48mesh.......coviiuiiiiinannn 1045 0-05 95.21 0-3 3.65
100 ¢ e 1045 0-04 96-17 0.3 6-20
S50 ¢ e 1-045 0-03 97.12 0-3 6-80
“200 i 1.045 0:03 97-12 0-6 6-65

Cyanidation of the ore as indicated by the tests is very satisfactory.
The lime and cyanide consumption is low.

PLATE AMALGAMATION
Test No. 2

Two 1000-gramme charges of —14-mesh ore were ground wet in a
pebble mill for 15 minutes and 30 minutes, respectively. The pulp was
run over an amalgamation plate.

16-Minute Grinding:
Feed... . e
Tailing.......
Gold recovery........ et rereere et vees

1:045 oz, Au/ton
. 041« e
.. 60.76 per cent

Screen Analysis of Plate Tazling:

Woidh A Distribu-
eight, 382y tion
Mesh per cent oz./toxi of gold,
per cent,
6-21 0-34 4.99
13:81 0.38 12-41
18-08 0-39 16-67
12-15 0-39 11-20
15.29 0-50 18- 07
3446 0.45 36-66
100-00 100-00
30-Minute Grinding:
Feed. . vivirveirrerrsineneriresenernsasenesssseseeeressss. 1.046 0z, Au/ton
Tailing.......oev..s RN e reeerere ey e 0360 ¢ “
GrOLA TBCOVETY + v v v v v e v v vseenenonsnssnenonsnerssnsnraensns 68-42 per cent.
Screen Test of Plate Tailing:
Weight,
per cent
0-3
2:4
8-0
22.7
66-6
100-0

The results of these tests indicate that finer grinding releases more of the
gold, thus increasing the recovery on the plate.
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BLANKET CONCENTRATION
Test No. 3

Two tests were run on 1000-gramme samples, one of which was ground
for 15 minutes, the other for 30 minutes. The pulp was run over a corduroy
blanket set at a slope of 2% inches to one foot.

16-Minute Grinding:

Distribu- .
Product Weight, - Assay, tion cﬁ%&&?‘fl_
per cent oz./ton of gold, Hion
per cent
COnCeNtTate. .ot vvtirrrreirennionrenneersorans 7-01 926 61.34 14:26: 1
B 5 O N 92-99 0.44 38.66
30-Minute Grinding:
Distribu- :
: ¢ Ratio of
Weight, Assay, tion _
Product per cent oz./ton of gold, conz?:!ilam
per cent
Coneentrate. .vvieriiiiieieiin i 8-01 8.66 79-14 12.42:1
£33 15117 O 91-99 020 20-86
CONCLUSIONS

The results of the tests indicate that the ore is easily cyanided, a
recovery of 97 per cent of the gold being obtained after 48 hours’ cyanida-
tion with material ground to pass 150 mesh.

From 60 to 70 per cent of the gold isfree and recoverable by amalgama-
tion.

A suggested method of treatment would be to grind the ore to have
about 70 per cent pass a 200-mesh screen and pass the mill discharge over a
blanket table. The concentrate from the blankets could be amalgamated
with mercury in an amalgam barrel, and the tailing thickened and cyanided.
By this method the greater part of the coarse free gold would be recovered
prior to cyanidation.
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Ore Dressing and Metallurgical Investigation No, 588

GOLD ORE FROM THE QUEEN MINE, SHEEP CREEK
GOLD MINES, LIMITED, SALMO, B.C.

Shipment, A shipment of gold ore consisting of ten bags, weight
870 pounds, ‘was received on August 28, 1934, from the Queen Mine,
Salmo, B.C., and was submitted by the Sheep Creek Gold Mines, Limited.

Characteristics of the Ore. The gangue congists of white and grey
quartz with fine grains of metallic sulphides sparsely disseminated through
it. No free gold was observed in the ore, '

Sampling and Assaying. The sample shipment was crushed and
sampled by standard methods. The assay of the feed sample was as
follows:

[0 1 N 0-52 oz./ton
020 ¢
Nil.

. 0:03 per cent
001«

ExporIMENTAL TRsTS

Test work consisted of cyanidation of raw ore, barrel amalgamation,
plate amalgamation, flotation, cyanidation of flotation concentrate, blanket
concentration, and combinations of these.

BARREL AMALGAMATION
Test No. 1

A 1,000-gramme charge of minus 14-mesh ore was ground wet in a
pebble jar for 20 minutes. The pulp was then barrel-amalgamated with
100 grammes of mercury for 1 hour.

[0 1o 5 (-1 Y FS 0:52 oz./ton
Gold in amalgamation tailing. ....oo.vvuviiiiiiiiiiiiiiiiieiiniin 0-08 «
Recovery by amalgamation,...ocevvivtiviieneniriionenornniioin, 84. 61 per cent
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Screen Test on Tailing: '

Weight,

Mesh per cent

-+-100....... 1.6
~100-}-150... 57
17-2

...... 75-6

100-0

The results of the tests show that at least 84-61 per cent of the gold
was free gold. )

The following four tests were flotation tests on 1,000-gramme charges
of ore. The minus 14-mesh ore was ground wet in a pebble jar,

Test No, 2
Reagents:
To Grinding M:ll:
[T £ ;Y- 1 4.0 1b./ton
15-minute grind.
To Cell:
Copper BUIPhate. .ot st s ittt et ciaeeeeas 1-0 1b./ton
Potassium amyl xanthate.......cooiiiiiviiiiiinii i, 04 «
541 T I | N 0:15
Results:
. Assay Distribu- | gatio of
Produot gg:’f?jt’, oz./ton per cent oft;lggllld, contciglllltra-
Au Ag Zn per cent
T S N 100-0 0:62 [evvvenifnennnn, 100-00 .
Coneentrate. ..o voviiviiiiiiinnns 6.5 5:92 1-44 4.94 80-45 1538 :1
Toiling, covreviiriiiienrinieriaanns 93:5 {120 112 1A 19-55
Screen Test on Flotation Tasling:
Weight
Mesh per cont
0.6
6:7
12+6
23-0
57-1
100-0
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Test No. 8
Reagents:
To Grinding Mill:
Sodaash............ e ereieeireraes Cerieeas erierreaeae, 4.0 1b./ton
30-minute grind.
To Cell:
Copper BUIDNALE. covve it e i i seeeas 1.0 Ib./ton
Potassium amyl xanthate............. 04
PN O6lsiuuerseerersarnsurinnssnnsinennointnionsesssesionns 0:-20
Results:
. Asgsay Distribu- .
Weight, ! + Ratio of
Product per cent oz./ton oit]g(r,)(;lld concentra-
, €
Au Ag per cent tion
B Y 100-00 0:521.......... 100-00
Concentrate 6-52 5:88 1.50 7810 15:34:1
Tailing 9348 0:1150.......... 21-90
Screen Test on Flotation Tailing:
Weight,
Mesh per cent
o 11 0-3
=100-H150. 00 ssveireieensnsirininens 2:6
—=150-+200..0.0vvviinniniinnns AN 12.6
B 11T 84:5
100-0
Test No. 4
Reagents:
To Grinding Mvll:
Sodaash.....coiivieriiieriiiieriinen Ceeaees et 4.0 Ib./ton
Barrett No. 4 vviie e ittt e iaiiras 0-176
30-minute grind
To Cell:
Potassium amyl xanthate,.......cooovivviieniiiiinnsirons .. 04 1b./ton
5 3= 1 N 015 «
Results:
Assay, Distribu- | Rotio of
Weight, oz./ton tion atio o
Product per cent of gold, conﬁ)xllltraf-
Au l Ag per cent 1
Feed...ooooivviineiiiinniiinniininens. 10000 (183770 A 100-00
Concentrate 6-07 7-16 1.62 92.97 | 16.47:1
B A 1 93-93 0.0385).......... 7.03
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- e S "

Test No. 6
Reagents:
To Grinding Mill:
S 10T T V-1 4.0 1b./ton
Aerofloat No. 8l...uiivi it iiriiiiiine o iiiiarernnnes 0-14 «
30-minute grind
To Cell:
Potassium amyl xanthate......ooveiveieriiiiinriinirieeann 0-4 lb./ton
g 3 1TC 1 0-15 ¢
Cresylic acid......... P 0-088 ¢
Results:
s Assay Distribu- | Ratio of
Product We’gh;’t',l Au, ' tion of gold,] concentra-
per ce oz./ton per cent tion
Y A PN 10000 - 0.52 100-00
ConeentIate. «vvvverrirrerrririrriiiinens 8:23 5-40 8817 | 12-15:1
B 1 T P 91-77 0-065 11.83

Best results by flotation were obtained by grinding with Barrett No. 4.

BLANKET CONCENTRATION
Test No. 6

A 1,000-gramme charge was ground wet for 20 minutes and the pulp
run over a corduroy blanket set at a slope of 2% inches per foot.

Assay, Distribu- { Ratia of
Product Weight, u, tion concentra-
per cent 0z./ton of gold, tion
per cent
Teed....... 100-00 052 100-00
Concentrate 5:52 665 73-44 1 1812 :1
Tailing....... 9448 0-14 26-56
CYANIDATION
Test No. 7

Four 200-gramme charges of ore, ground to various sizes, were agitated
in bottles in cyanide solution of concentration equivalent to 1 pound KXCN
per ton and a protective alkalinity of 5 pounds CaO per ton for 24 hours.
The pulp ratio was 3 : 1.

Results:

Reagents

Ag:“}'tbf“’ Extraction consumed,

Product i of gold, 1b./ton

per cent
Feed | Tailing KCN | Ca0

— 48 mesh.....covviiiiniiniiennans 052 0-055 89.42 0:60 3:80
—100 ¢ ... .. 0:52 0-085 83.65 0-90 4.176
—150 ¢ ... .. 0:52 0-025 0519 0.90 505
=200 i, 0:52 0.015 97-12 1-05 5.95
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Screen Test on Cyanide Tailing:

Weight Weight, Weight
Mesh per cent Mesh per cent Mesh per cent

+ 65.. 8.7 +150,........ 731 4200............ 235
— 65-+100, 22.6 | —~150--200 4.7 1 ~200............ 76+6
~100-+150, 1871 ~200.............. 88:0 —_—
—150-4-200. . 148 100-0
—200... .00 40-4 1000

100-0
Test No. 8
The ore was cyanided for 48 hours.
Results:
Reagents
A g;a/ytb;& 1 Extraction consumed,
Product K of gold, 1b./ton
per cent
Feed ' Tailing KCN | CaO

~—48mesh.......iiiiiiiiiiiii 052 0:04 9231 0-90 4.025
—100 e 052 0-05 90-38 1-29 5:95
e 11| T 0-52 0-015 9712 1-50 6:026
=200 C i, 052 0-01 98.08 1-50 6-1756

The cyanidation tests indicate that fine grinding and long contact
with cyanide are necessary for good extraction of gold.

AMALGAMATION, CYANIDATION, AND FLOTATION
Test No. 9
A 2,000-gramme sample was given a 20-minute grind in a pebble jar
and the pulp then run over an amalgamation plate. A portion of the plate

tailing was cyanided and a 1,000-gramme portion was floated. The
flotation concentrate was reground and barrel-amalgamated.

Plate Amalgamation:

Gold infeed.....cvviuniinriniiriieriretirieirareriearsins 0:52 oz./ton
Gold in tailing s .. . 036 0«
Recoveryonplate......covvveviirniniioniioserinsinnennas 3077 per cent

Sereen Test on Plate Tailing:

Weight

Mesh per cent

21 7 0-1

B 2 o X1 | D 4.9
B L) o 1 PP 12:0
Bl 1511 1) N 180
B2 11 5.0
100-0
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Cyamnidation of Amalgamation Tailing:

Concentration of cyanide solution equivalent to 0-05 per cent KCN.
Protective alkalinity, 5 pounds CaO per ton.

Results:
Reagents
Assay. .

, Extraction consumed,

Product Au, oz./ton of gold, 1b./ton 1:511:;112
per cent
Feed Tailing KCN Ca0

24-hour cyanide tailing....... 0-36 0-11 6944 1.15 352 3-28:1
48-hour cyanide tailing....... 0-36 0-075 7917 1.45 387 3-22:1

From results of previous cyanidation tests, Nos. 7 and 8, it follows
that amalgamation followed by cyanidation would require fine secondary
grinding for the cyanidation of the plate tailing.

Flotation of Amalgamation Tailing:

Reagents:
Soda ash....iiieeiiiiieiiiiiiiieiiins et a e a e ane, 4.0 lb./ton
Barrett No. 4.......... e et e et 0-176
Potassium amyl Xanthate.. .. . veeesesvrvrivniirieneirniienin 0.4 “
Pine oil........... e e e e PPN 1 0 [ I
Cresylic ncid............ e et e ... 0-088 «
Resulis:
Distribu-~ Rabio of
Weight, Assay, tion avio 0 .
Product per cent | Au, oz./ton ggrggégé con&%’;f e
Feed.......oovvvvvennnn 10000 0-36 100-00
Coucentrate. . 7:02 4.797 93.54 1 14-25:1
Tailing....... . 02.98 0-025- 6-46
Barrel Amalgamation of Flotation Concenirate:
Reground for 5§ minutes and amalgamated for 1 hour.
Results:
Assayof tailing......coiuvviiiiiiiiiineens et es e, 106 0z. Au/ton
Recovery by barrel amalgamation........covieiiirinrirnrnnnns 77+90 per cent
Recoveries:
Amalgamation and Cyanidation:
Recovery by amalgamation on plates........ vevesss. 30-77 per cent
Recovery by cyanidation of amalgamatlon tmhng, 79 1 per cent
of (100—30+77).cevvvnnnnn. e et eeree et ae ey 54.81 ¢

Overall gold recovery.....ovevevns. eeeaerare e 85.58

N —



Amalgamation and Flotation:

Recovery by amalgamation on plates.....ec.vvvseviierin i, 30-77 per cent
Gold in flotation concentrate, 93-54 per cent of (100—30-77)=64-76.
Recovery by amalgamation of flotation concentrate, 77-90 per cent

Of 6470 PEX CONE. . o v vveersvrtinernnenrenaenrsreniansonissnss 45 «“

Overall 201d XeCOVETY vee e vt tne vt rnrvnrninernnnenes 81.22 “

Test No. 10
In this test, a 2,000-gramme charge was given a 20-minute grind and
the pulp run over an amalgamation plate, followed by corduroy blanket,

The blanket concentrate was reground for 5 minutes and barrel-
amalgamated for 1 hour,
Gold recovery On Plate. .. ovvvvrenverriirnrrnrnrearnieieiaiiornanes 30-77 per cent

Resulis of Blanket Concentration:

Weight, Assay, Distribu- | Ratio of

Product per cent . Au, o0z /ton txo}::3 ffc é;:tld, con&%itra,-
Coneentrate. .. ..vvvvr v 2-65 8.074 59.44 | 37-74:1
BT 1T R 97.35 0-15 40-56

. 8-074 oz. Au/ton
0-915 “

Tailing. .... .
88.67 per cent

Recovery.

Summary of Recoveries:

Recovery by amalgamation on plates.....ovvuv e iiniir i iieies 30-77 per cent
Gold in blanket concentrate, 59-44 per cent of (100—30.77)=41.15.
Recovery of gold by a.ma.lga.ma.’mon of reground blanket concentrate

(88-67 per cent of 41-15 per cent)..uvueveveniner it iriiinrinenoninones . “

Overall gold TeCOVeIY . vverreerivrerseeriosenoeaaonsenrsnees 6726

Concentration on blankets is not satisfactory.

Test No. 11

In this test, a 4,000-gramme charge of ore was ground for 40 minutes
in a rod mill with 4 pounds of soda ash per ton and 0:176 pound Barrett
No. 4 per ton.

The pulp was then floated, adding 0-4 pound of potassium amyl
xanthate per ton and 0:125 pound pine oil per ton to the cell and con-
ditioning for a short time.

The flotation conecentrate was reground for 15 minutes and eyanided
in a golution equivalent to 0-25 per cent KCN with a protective alkalinity
of 5 pounds CaO per ton. Agitation was continued for 48 hours,

Results of Flotation:

. Distribu- | Ratio of
Woeight, Asgsay, s
Product per cent | Au, oz./ton tl%ffc%g}cd' con&ilzltrar
Feed. ..o iiiniiiri it 100-00 052 100-00
Coneentrate. .. ...uviiereiiiriiiiiiiirieen 5-38 8:82 86-99 | 18.59:1
ailing. . v e e e 04.62 0-075 13.01
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Results of Cyanidation of Flotation Concentrate:

Assay, Consumption of
AU, oz /i';on Extraction reagents, .
Product » of gold, 1b./ton Pulp ratio
per cent
Feed Tailing KCN Ca0
Cyanide tailing.............. 8-82 0-33 96-26 32-93 12-80 ] 3.43:1
Screen Test on Flotation Tailing:
Weight,
Mesh por cont
L5 3.7
80200, sttt e e e et h e et i r et a et aeaehas 28-2
Lo 111 68-1
100-0
Screen Test on Cyanide Tailing
Weight,
Mesh per cent
11 P 0-5
11 99-5
100-0
Summary of Recoveries
Gold recovery in flotation concentrato..co..cvevrvevereerernranns 86-99 per cent
Gold recovery by cyanidation of flotation concentrate............ 96.26 «

CONCLUSIONS

The barrel-amalgamation test on the raw ore gave a gold recovery
of 84-6 per cent, which indicates a high percentage of free gold.
Tlotation gave a gold recovery of 92-97 per cent in the concentrate.

Grinding with Barrett No. 4 and potassium amyl xanthate added to .

conditioning gave the best results in the flotation tests.

Cyanidation tests were satisfactory on finely ground ore and after 48
hours of agitation. A tailing of 0-01 ounce of gold per ton, indicating a
98-08 per cent extraction, was made. The KCN consumption was 1-50
pounds per ton and that of lime was 6175 pounds per ton.

Maximum flotation results gave a gold recovery of 92-97 per cent in
the flotation concentrate and a recovery of 96-26 per cent by cyanidation
of flotation concentrate. This indicates an overall recovery of 89:5 per
cent by flotation followed by cyanidation of the flotation concentrate.

Finer grinding for the flotation would probably result in a higher overall
recovery. The cyanide consumption in the treatment of the flotation
concentrate is high, being equivalent to 1-77 pounds KCN per ton of ore.
This is probably due to the copper sulphide present in the concentlate
There is also the possibility of the copper fouling the solution.

From the results of the test work, straight cyanidation of the ore
would appear to be a satisfactory method of treatment. Fine grinding is
necessary, however, to free the gold, no matter what treatment is followed.
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Ore Dressing and Metallurgical Investigation No. 589

ARSENICAL GOLD ORE FROM MINTO GOLD MINES, LIMITED,
BRIDGE RIVER DISTRICT, BRITISH COLUMBIA

Shipment. A shipment of one gack of ore, net weight 100 pounds,
was received June 1, 1934. The sample was submitted by Warren A.
Davidson, Superintendent, Minto Gold Mines, Limited, Bridge River,
British Columbia.

Characteristics of the Ore. Samples showing the more heavily mineral-
ized portions of the ore were selected and examined microscopically to
determine the metallic minerals and their modes of occurrence, and for
this purpose six polished sections were prepared and examined under the
reflecting microscope. In addition, the hand specimens were examined
with the binocular microscope.

The gangue consists of fine-textured grey to white quartz and patches
and veins of impure grey to white dolomite (or ankerite?), with inclusions
of dense, fine-textured, dark grey country rock. A bright green trans-
parent mineral occurs as fine stringers and spots in the dolomitic gangue,
and this is probably mariposite.

The distribution of the metallic minerals is very erratic and spotty,
and no two polished sections show quite the same mineralogical features.
Much of the ore is barren of ore minerals, whereas some portions show
marked concentrations of the sulphides, usually in the form of heavily
mineralized stringers. In their order of abundance in the sections examined,
the ore minerals present are: pyrite, arsenopyrite, pyrrhotite, stibnite,
sphalerite, unknown mineral “A”, tetrahedrite, chalcopyrite, native bis-
muth, galena (?), and native gold.

Pyrite, arsenopyrite, and pyrrhotite are locally abundant. The two
former sulphides are often much shattered and brecciated, and pyrrhotite
commonly invades and replaces pyrite. All three minerals have been seen
to contain fine veinlets of dolomitic gangue,

Stibnite is very abundant in one section. It occurs as thick elongated
crystals and groups of erystals in a dolomitic gangue, and does not appear
to be associated with other ore minerals.

Sphalerite, although present in only a sﬁlall amount, is rather wide-
spread in association with the other sulphides. It occurs as small irregular

grains, and invariably containg numerous tiny dots of chaleopyrite and in.

some places also of unknown “A” and galena (?).
61105,
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Unknown “A” occurs as small irregular grains that are often isolated
in the dolomitic gangue but are more rarely associated with sphalerite,
tetrahedrite, and arsenopyrite. The following tests obtained on. the
mineral show that it is either jamesonite (4PbS.FeS.38b.S,) or a mineral
closely allied in properties and composition.

Colour—galena~white.

Hardness—soft; B.

Crogsed nicols-—stronéglg anisotropic,

Etch tests: HNOs—differentially iridescent to black.

KOH —slowly tarnishes brown—rubs grey.
HCI, KON, FaCls, HgCl—negative,
Microchemical analysis: S—positive—strong.
b—positive—strong,

Ag—trace.
Bi—trace (?).
TFe—positive to trace.
Pb—doubtful—one test positive.
Co, Ni, Cu, Se, Te—nil.

Tetrahedrite occurs in very small amount as small grains associated
with sphalerite, unknown “A” and galena (?). Microchemical tests failed
to reveal the presence of silver in this mineral. :

Chalcopyrite is very small in amount, and its only mode of occurrence
is as tiny dots in sphalerite.

A very small amount of native bismuth is present as small irregular
grains in pyrrhotite, and more rarely in unknown ‘““A”.

A few tiny irregular grains of a mineral closely resembling galena were
seen in sphalerite and rarely in pyrite. Their identification is not positive.

Native gold was not seen in any of the polished sections. Examination
of the hand specimens under the binocular microscope, however, showed
o, number of small flakes and grains of native gold occurring in a narrow
discontinuous stringer of very dark quartz in light quartz. Itis not known
to what impurity the dark quartz owes its colour.

Assays show that the ore contains over two ounces of silver to the ton.
No silver mineral was identified, but it is possible that such a mineral is
present, or that the silver occurs in the tetrahedrite or galena (?).

Assays of the ore showed it to contain the following: .
[ o) (s 1:30 oz./ton
14 RPN 243 ¢
0D PO 41 et e aensetenentesenansessosonessnsonrttonsnassesennnons 0-06 per cent
17 6.19 «
ATBEIIC. 4o vt sur et tenesneanserostrsratnsrassssntonstorstotsessass 1.40
s 0-17 «
/71T 070 “
ADtimony.ee.viveteesensiraioenes S=annnas T vevees 010 «
SUlPhUT. cevie it iiee i iie e Cetereriiaeiitareaneas Creans 4.76 ¢
Insoluble...sesn.. Cerereereceniiseneenriaans Cerrierieraiieaes 44.14

ExpariMaNTAL ToSTS

A series of small-scale tests was made on the ore to determine how it
should be treated to recover the gold from it. The work consisted of tests
by concentration, amalgamation, and cyanidation, both alone and in
combination, The highest recovery obtained by flotation was 92-9 per
cent of the gold in a concentrate amounting to 20-6 per cent of the weight
of feed used. The average grade of the concentrate was 5 ounces gold
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per ton and 9-7 per cent arsenic. By plate amalgamation 262 per cent
of the gold was recovered. By straight cyanidation of the ore the highest
extraction of the gold obtained was 87-3 per cent. This figure could not
be raised appreciably by amalgamating the ore before cyanidation, or by
tabling out and regrinding and re-cyaniding the sulphides.

Details of the tests follow:

GRINDABILITY TESTS

Samples of the ore, dry-crushed to pass through a"14-mesh screen,
were ground in ball mills for periods of 15, 20, 25, and 30 minutes. The
pulps were filtered, dried, and passed through a series of screens from 48
to 200 mesh in size. The fractions caught on each of the screens, as well
as the one passing through the last screen, were weighed and the reduction
in gize of the ore particles determined.

The results of these tests are summarized as follows:

: 15-minute | 20-minute | 25-minute | 30-minute
Weight, per cent grinding grinding grinding grinding
F48mesh.....ieiiiiiiiiiiiiiiiieena., [ R PR [
— 484 66 ¢ L iiiiiiiiiiiieeieneas 1.3 (12 S PN
— 85100 i 10-1 2:8 1-6 0-2
—=1004-150 i 16-1 86 6-0 2-8
—=160-200 it 23-4 25-1 28-0 17-4
=200 it iieieranes 48-8 634 694 79-6
Totaliussvsisivenisenranarneanss 1000 100-0 100-0 100-0
FLOTATION
Test No. 1

A sample of the ore was ground 69-4 per cent through 200 mesh and
floated. An attempt at selective flotation was made, but owing to the
small amounts of copper, lead, zine, and antimony present, this was not
practicable and the test was finished as a bulk flotation test.

Charge to Ball M1ll:

[0 YR eerererereansans 2,000 grms. —14 megh.
27 7 1,500

C.C.
Bodaash.. . .vriieiiiriiiiiiiiiiiiiiciiiisasans 4.0 1b./ton,
Reagents to Cell.

Copper-Lead-Antimony

Sodium eyanides .. oeieiiriiiiiriiieiiiiiisiiiriiiisiiareans 0-10 Ib./ton
Cresylic acid. 0-07 “

Zine

Copper BUIDNALE . v verrrrersrrsrncsereernonsrsesracernsassns 1.0 1b./ton
BSodium Aerofloate..eeseeuseieieiiirriesnisiieiceriiscnsenns 0-10 €

PN Olluevevvaarrnsenneneneerenersencnrensaneureerarineneenes 0025 ¢
Pyrite

Potassium amyl xanthate,..ccveensevreerisnersrrsnsrusssnens 010 ib./ton
Pine 0flisssesiesnuennssessrcesssssnsssccssasonssresossnssvans 0.0256 ¢

6110—5%
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Summary:

Distribution of precious

Weight Assay metals, per cent

Product e1gnt,
per cent Au, Ag, A A

oz./ton | oz./ton v g
Coneentrate.....c.virviieiiriiriiinns 206 5:0 1085 0929 97.6
Tailingee. it it ci e 794 0:10 0-07 71 2.4
Feed (c8l.).vvraneniniiiiiniiinnnns 100-0 1.11 229 100-0 100-0

Ratio of concentration—4:85:1,
The concentrate assayed 9-7 per cent arsenic,

Test No. 2

A sample of the ore was ground 694 per cent through 200 mesh and
floated. In this test no attempt at selective flotation was made.

Charge to Ball Mill:

[0 - PN 2,000 grms. —14 mesh.
Sodaash., . veiviiiiiiiiiiiirie i 4.0 lb./ton.
Mineree A" . i e e 0:05 “
Reagents to Cell:
Potagsium amyl xanthate.......coeovniiinnns 0-10 Ib./ton.
Pine Ol .eueeiernreeriieiriniirieiiiisacannns 0-10 «
Summary:
Distribution of precious
Woizht Assay metals, per cent
Product ghv,
per cent Au, Ag, A
oz./ton | oz./ton Au g
Coneentratee . cvuvieresresieiviseass. 15-4 7-0 1450 §. 786 93:0
Tailing...... Sassassissanssacacasasies 84+6 0-35 0-20 215 7:0
Feed (cal).iviereiriiiiernraenenennes 100- 1.37 240 100- 100-0

Ratio of concentration—6-49 :1.

PLATE AMALGAMATION AND FLOTATION

Test No. 14
A sample of the ore was ground 69-4 per cent through 200 mesh in a
ball mill and then passed over an amalgamation plate. The amalgamation
tailing was conditioned for 5 minutes with copper sulphate and soda ash

andithen floated with potassium amyl xanthate and pine oil. o Lt
Charge to Ball M7ll:
L0 N cvens 2,000 grms, —14 mesh.
Water...ooeeees R, . 1,500 o.c.
Reagents to Conditioner: '
Soda 88D ieeiiiiiniieiaiiieiiiiiiiiaiiean, 4.0 lb./ton.
Coppor sulphate...oviisiievrnrrviisinisinnsies 1.0 “
Reagents to Cell:

Potassium amyl xanthate...oeesveeninrnrieses 0:10 1b./ton.
Pine 0il..veeiesereiriereasecnisirernesesennsns 0-50 “
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Summary:

Assa Distribution of precious

Weieht 24 metals, per cent

Product g1,
per cent Ay, Ag,

oz./ton | oz./ton Au Ag
TFlotation concentrates................ 15:0 3-46 13-86 54+0 84.5
Flotation tailing........cooovvveernens 850 0-52 0-45 46:0 156
Amalgamation tailing (cal.).......... 100-0 0-96 2-46 100-0 100-0

Recovery by amalgamation: (1-30-0-96) = 0-0130 = 262 per cent.
Recovery in flotation concentrate: (100-0-26-2) x 64 = 39-9 per cent.

FLOTATION WITH CYANIDATION OY FLOTATION TAILING
Test No. 19

A sample of the ore was ground 694 per cent through 200 mesh in a
ball mill and floated. The flotation tailing was then agitated in cyanide
solution, 2:0 pounds per ton KCN, for 24 hours. All products were
assayed for gold.

Charge to Ball M<ll:
[0 VP 2,000 grms. —14 mesh
B = N 1,600 c.c.
S0da a8l ..o e e 1:0 1b./ton
Aerofloat No. 8L ..ovveiinivieinrnrionennns 0-07 “
Reagents to Cell:
Potassium amylxanthate.............cc.o000e 0-10 1b./ton.
Copper sulphate.. .ovovvveinrnreirninisaen, 1.0 “
5 (T30 0-10 “
Summary:
o s Reagents
Distri-
: Assay h consumed
Weight, 4 bution !
Product per cent OZ.A/%,OH of gold, 1b./ton
percent | KON | CaO
Flotation concentrate............. 12-4 812 13225 2 R P
Flotation tailing................00 87-6 023 10:7 )ooeeinnnionininnnnn
Teed (Cal.)vr,vviverneiiinreiinss 1000 1.21 100:0 | ovnvnrunen]orenenninias
Tailing cyanided.......o.coveenns 87-6 0:12 80 1.9 4.25

BLANKETING AND FLOTATION

Test No. 20

A sample of the ore was ground 63-4 per cent through 200 mesh in a
ball mill and then passed over a corduroy blanket set at a slope of 2-5
inches per foot. The blanket tailing was floated with the following re-

agents:
00da B8R, . et e e e, 1-0 lb./ton.
Aerofloat No. 81, veiirriii it e 0-07
Copper BUIPRALE.. ..\ vttt e 1-0 “o
Potassium amyl xanthate,.............coiiiiviiiiiii i 0-10 1b./ton.
5 T 1 0-26 ¢
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Summary:

Weight, | A butian

eight, 882y, ution

Product per cent [Au, oz./ton| of gold,

per cent
Blanket concentrate....oooveiririiiierianaians [P 96 10-79 67-3
Flotation concentrate............... [P [P 8.4 3:50 19-4
Flotation tailing..... N erenes . 82:0 0:25 13:3
Feed (cal.)..... eeeeeretecritenesntraens R Cevrens ceves 1000 1:54 100-0

FLOTATION AND BLANKXETING

Test No. 21

A sample of the ore was ground 69 -4 per cent through 200 mesh in a
ball mill and floated. The flotation tailing was passed over a corduroy
blanket set at a slope of 2-5 inches per foot. - Samples of the blanket tailing

were cyanided for periods of 24 and 48 hours.

1l products were assayed

for gold.
Charge to Ball M7lL:
18 T T 2,000 grms. —14 mesh.
L3 S 1,500 c.c.
Soda ash...vviiiiiiiiiiiiiiii 1.0 Ib./ton
Bodium oyanide.......coiiiiiiiiiiaeiieniiinans 0-10 «
Reagents to Cell :
Copper sulphate........oovveeiiiniieaniininan. 1-0 lb./ton. ,
Potassium amyl xanthate.............coeeunns 0-10
Pine oilieieieiiiiiniiiiiieiinieiiiarsnananias 0-10 «
Summary:
Weish A lb?istri-
eight, ssay, ution
Product per cent |Au, oz./ton] of gold,
. per cent
Flotation coneentrate.....ovveirruerirernniisensnireeionans 8.3 7.74 423
Blanket Concentrate. . v.e.eeeiererrerraieerneessesrseesins 6.4 9.02 380
Tailing....cocveve.. G m s am R e AR AR RAR R R AR AR AR AR st 85-3 0:35 19.7
Feed (08l)..uivivverieiiiiiiiiiiiiiiiiiiiiiireinininnn, 100-0 1-52 100-0
Tailing cyanided....ovvieriiernreerererrnenionsostnoranes 85:3 0-17 10-1

Test No. 22.

A sample of the ore was ground 69-4 per cent through 200 mesh in a
ball mill and floated. The flotation tailing was then passed over a corduroy
blanket set at a slope of 2-5 inches per foot. From this point this test
differs from Test No. 21 only in the matter of the reagent combination.

Charge to Ball M:ll:




Reagents to Cell:

Copper sulphate.......ovven.. 1:0 1b./ton.
Water-gas tar......... Ceirrarens 0-09 “«
Potassium ethyl xanthate.........ccovevneenss 0-10 «
Pineoil..evervniennninnnnnn. 0-10 “
Summary:
Weigh ' Ag Igistri-
eight, say, ution
FProduct per cent Au, oz./ton| of gold,
per cent
Flotation concentrate, 18-2 5.27 61-1
Blanket concentrate 5:2 10-05 33-3
Blanket tailing..... 766 0-115 56
Feed (cal.)....... 100-0 1.57 100-0

Test No. 26

A sample of the ore was ground approximately 90 per cent through
200 mesh in a ball mill and floated. The flotation tailing was then passed
over a corduroy blanket set at a slope of 2-5 inches per foot. All the
products were assayed for gold.

Charge to Ball Mill:
OFB.uussesrseaesrsosnssssisesssnsecsssasasnrss 2,000 grms. —14 mesh.
1253 O 1,500 c.c.
Sodaashu....ciouiiiieriiioneianaiins 4.0 lb./ton.
Sodium cyanide.....oveeererrerreriisirroaonns 0.2 “
Reagenis to Cell:
Copper 8UlPhattu. .. ool vevererereeinencesaonns 1.0 1b./ton.
Water-gas tar....... [P PP 009 «
Potassium ethyl xanthate....... 0-10 «
Pine 0ilisseeseruiinerininnnns 0-10 “
Summary:
Weight, | A Taton
eig ssay, ution
Product per cent |Au, oz./ton| of gold,
per cent
Tlotation concentrate.......oovvvuevineinneens PP . 17-2 4.82 685
Blanket concentrate............... 4.9 554 22.4
Blanket tailing......... ettt e bt e et e et aaaaies 779 0-14 9.1
Feed (cal)evurieeninens erereceeereiinay eeere e ainiees 100-0 1-21 100-0

A screen test of the blanket tailing showed it to be 87 -5 per cent through
200 mesh,

Test No. 27

A sample of the ore was ground approximately 90 per cent through
200 mesh in a ball mill and floated. The flotation tailing was passed over
a corduroy blanket set at a slope of 2-5 inches per foot. This test differs
from Test No. 26 only in the matter of the reagent combination.




Charge to Ball Mill:
Oro...veveeensnnns e e ettt enranaes 1,000 grms—14 mesh.
Water..,.... Cereeeas et tieaans 750 c.c.
Soda asheiiiiiiiiiiiiiiiiiiiiiii e, 3.0 1b./ton,
Sodium cyanide........... e erreenes evens 0-10 “
Reagents to Cell:
Barrett NO.4.vvvevuieriiiieerianenaiononornes 0:18 1b./ton.
NO. 208, .ireeeirernrsrerreesasenensanscanenes 0-20 “«
Potassium ethyl xanthate......coevevveeienen.s 0-20 o
Coppor Sulphate....v.veeereveerienerraeenenrns 10 «“
Pie 0ili.uuuninenriieriensncsenetnctansneenes 0-025
Summary:
Weigh A Dation
eight, ssay, ution
Product percent |Au, oz./ton] of gold,
per cent
Flotation concentrate. v.veevesveeerenereenersneerseessnes 24-6 4.48 91-5
Blanket concentrate.......vvvereeierreeneenereernnniserien 4.5 1:34 50
Blanket tailing. .. vvevreriierrniirinrianrertrereeenrarnes 709 006 36
Teed (Cal.)eruvevnnnevenirnreressusonnnesennonnssasnsernes 100-0 1.20 100:0

slope of 25 inches per foot.

BLANKET CONCENTRATION
Tests Nos. 16, 16, 17, and 18

Samples of the ore were ground 48.8, 63+4, 69-4, and 79-6 per cent
through 200 mesh in ball mills and passed over corduroy blankets set at a

Summary of Tests Nos. 16 to 18:

The products were assayed for gold.

Distri-

'II:?(?. Product miggxfé Aufsgzu}}'ton oklllgéfél,_
per cent
1 oot s o
Fosd Galj el B T I
B ORI eseaesstont IR ol I 5 281
Feed (Cal)ieenvreenrneniniorneronieneenrnsnsnenns 100-0 1-37 100-0
17 JCOnCONtIatE. e, c v v e s innrerreenennsnnsirraseonens 6-2 12-84 64-4
o Gatjo el B8 87 1900
1 ompentratan, ool MR e 5
BT Y I T 100-0 1.47 100-0

HYDRAULIC CLASSIFICATION

Test No. 13

A sample of the ore was ground 63 -4 per: cent through 200 mesh and
passed through a hydraulic classifier where codrse gold and heavy minerals
were allowed to settle out against a slowly rising current of water. This
test is intended to give some idea of the results to be expected from the
use of a hydraulic trap in practice.
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Summary:

Weieh As I%istri—

eight, 58y, ution

Product per cent [Au, oz./ton| of gold,

) per cent

e
Classifler OVersize. .......vveeuneiiisrseocrasirneinioranaas 4.6 14.91 54:5
Classifier overflow .o....oviiviviniiiii it iiiie e 95-4 0-60 45:5
Feed (Cal)erverererenrnrrereentreneranenrarnorsreenssrnnes 100-0 1.26 100-0
CYANIDATION

Tests Nos. 3 to 10

In this series of tests four lots of the ore were dry-crushed to pass
through 48-, 100-, 150-, and 200-mesh screens, respectively. Samples of
each were agitated in cyanide solution, 2-0 pounds KCN per ton, for
periods of 24 and 48 hours. The tailings were assayed for gold.

Summary of Tests Nos. 8 to 10:

ss Reagents

Grind Period of T:;ng Ex- consumed,

Test No, mesh’ agli::ation, a Auy, tractior;, Ib./ton ore
Oours ! per cent —mm™ X @—————

oz./ton KCN | CaO

 Z — 48 24 0-21 83:8 1.3 12.3
L T —100 24 0-17 86-9 2:8 13-9
Bvvraninrrnsirianariinnes —150 24 0-17 86-9 3-1 14-8
Buvrrrrrriieeiiiiieniiies —200 24 0-165 873 4.6 15-5
T eite i senniaes — 48 48 0-215 836 2.4 12:5
7S —100 48 0-18 86:2 3.6 14-4
Dt raranes —150 48 0-18 86-2 4.2 15-1
L PN —200 48 0-175 86-5 57 16-3

BARREL AMALGAMATION AND CYANIDATION

Tests Nos, 11 and 12

Samples of the ore, ground dry to pass through 48- and 100-mesh
screens, respectively, were barrel-amalgamated for thirty minutes and
sampled for assay. Portions of the amalgamation tailings were agitated
in cyanide solution, 1-0 pounds KCN per ton, for 24 hours. The cyanide
tailings were also assayed for gold.

Summary of Tests Nos. 11 and 12:

Amaslgama-l Cyanide Reagents
tion tailing tailing Total consumed,
Test No. 2880y by, extraction, 1b./ton ore
L] t [
Au, oz./ton | Au, oz./ton| PEF cent KCN ' CaO
L 0.58 0.-22 831 1-3 9:6
12 e e i s e 1.08 0:16 87-7 1.9 12.0
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CYANIDATION WITH TABLING
Tests Nos. 23 and 24

In each of these tests a sample of the ore was ground approximately
80 per cent through 200 mesh in a ball mill and agitated in eyanide solution,
1-0 pound KCN per ton, for 24 hours without lime. The cyanide tailing
was then sampled and assayed and the remainder of it passed over a small
concentrating table. The table concentrate was reground and agitated
in e¢yanide solution, 5-0 pounds KCN per ton, for 48 hours. All products
were assayed for gold. Assays of the cyanide tailings from the ore were
0-34 and 0-185 ounce per ton in gold, respectively.

Summary of Test No. 23:

Disteib Reagentg
Weight Assay, Distribu- congumed,
Product per cent' Au, oz./ton tlo;legfcge(x)lltd' 1b./ton ore
KCN | Ca0
Table concentrate....... veerreseeanns 211 1:04 69-9 4.2 525
Table tailing....ooveerervencanerennas 78-9 0-12 L1125 U A
Table feed (cal.).evveererrieenenennss 100-0 0-31 1000 J..uivuenn
Table concentrate cyanided.......... 211 [128: 71 PN P
Extraction by oyanidation of ore....cvvviveviriiiiiiiiiiiirenaen. 762 per cent
Extraction by cyanidation of table concentrate.....eveeesieranns ver 1104 €€

Total eXtraction..iesessiverersossrsonescareresascasnes 8746 €

Summary of Test No. 24:

Distelb Reagentg
Weight Assay, Distribu- consumed,
Product per cené Aq, oz. /t’on tlo:egfc%gltd, 1b./ton ore
KCN ' Ca0O
Table concentrate,. vcoveverennnnens 24-6 046 577 5.75 625
Table tailing....oovvneinnierinennnnn 754 0-11 423 loeiiinii]iriennaans
Table feed (eal.)veeveiinreiiniennnnns 100-0 0-196 10040 fovvrvvarai]orernnsnan
Table concentrate cyanided.......... 246 [ S A Y .
Extraction by cyanidation of 0re......covvvviiireisniinenerisinenss 85+4 per cent
Extraction by cyanidation of table coneentrato...vcovvevereeeeeenes 2:2 ¢
Total eXtraction. . veireeneirrereniarenioscsaorinnsns 876 ¢

CYANIDATION WITH PRE-AERATION
Test No. 26

A sample of ore was ground approximately 80 per cent through 200
mesh in a ball mill and then aerated for 4 hours in a Denver super-agitator.
Cyanide and lime were then introduced, and the pulp agitated in a large
bottle for 24 hours.



Resulis:
Feed gample.....ooovvviiiieiiciiiiiiiiiiiiiiinieiiiinsa, Au, 1-30 oz./ton
Cyanide ta1ling. . ..c.vvreernersieirnererensossnrnrissnesass Au, 0-18 ¥
B dr X3 Te) 86-2 per cent
Reagents consumed, ... ..oveeerneienenercionsorrersasnss KCN, 2:01b./tonore
Ca0, 1.7 “

It will be observed that pre-aeration reduced the amount of reagents
congumed, although it did not improve the extraction.

CONCLUSIONS

Although the results obtained from the fests carried out on this ore
have not been particularly satisfactory, they seem to indicate two possible
methods of treatment: straight cyanidation, on the one hand, and con-
centration by flotation and blanketing, the concentrate to be treated at a
smelter, on the other.,

The best extraction obtained by cyanidation of the ore was 87-6 per
cent of the gold. The ore in its natural state is sufficiently alkaline to
be cyanided without the addition of lime but, owing to its carbonate
content, will consume 15 or more pounds of lime per ton of ore if lime be
added to it. In Tests Nos. 23 and 24 the ore, ground approximately 80
per cent through 200 mesh, was agitated without lime and in each case
during the ore agitation period 3:2 pounds KCN per ton of ore was con-
sumed. In Test No. 5, with perhaps a little finer grinding, cyanide con~
sumption was about the same but nearly 15 pounds of lime was consumed.

By aerating the pulp before it comes in contact with lime or cyanide,
a8 in Test No. 25, eyanide consumption was reduced to 2-0 pounds per
ton and lime consumption to 1:7 pounds per ton of ore with the same
grinding as in Tests Nos. 23 and 24. Extraction, however, was not im-
proved by aeration of the pulp.

As for concentration of the ore, good grade concentrates containing
90 per cent or more of the gold were made in Tests Nos. 22, 26, and 27,
and if the sample received is representative of the grade of ore in the mine
there should be no difficulty in producing concentrates of good shipping
grade. The arsenic content of the concentrates will come within the
penalty limits of 3 per cent and 15 per cent. This feature, along with a
rather low ratio of concentration, defracts somewhat from the feasibility
of concentrating.

It appears, therefore, in the light of results so far obtained, that the
solution to the problem presented by this ore is to be found in one or other
of the above-mentioned processes.

No further work on the ore was possible, because the sample received
had all been used, and if any additional information is wanted a new
sample will have to be sent in,
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Ore Dressing and Metallurgical Investigation No. 590

GOLD ORE FROM GRANDORO MINES, LIMITED, PENTICTON, B.C.

Shipment. A shipment of ore consisting of 6 bags, weight 560 pounds,
gaos received on August 14, 1934, from Grandoro Mines, Limited, Penticton,

The shipment was submitted by the superintendent, J. M. MacLeod.

Characteristics of the Ore. The ore is composed of white to greyish
quartz gangue with sulphide mineralization consisting of masses of small
erystals interspersed through the grey quartz. The preponderant sulphide
mineral is pyrite.

No free gold was seen by visual examination of the ore.

Sampling and Assaying. The shipment was crushed and sampled by
sbagldard methods and the feed sample was assayed giving the following
results:

L€ 10 1< R N 0-20 oz./ton
S . 005 ¢
NV SN Nil,

731 TS 0:08 per cent
(070)1)31:) S 001 «
1 Trace

EXPERIMENTAL TESTS

Test work comprised flotation, amalgamation, cyanidation and blanket
concentration.

FLOTATION

Test No. 1

A 1,000-gramme charge of minus 14-mesh ore was ground wet for
20 minutes in a pebble jar with 4 pounds soda ash per ton and 0-14 pound
Aerofloat No. 31 per ton.

Potassium amyl xanthate, 0-4 pound per ton, and 0-05 pound pine oil
per ton were added to the pulp in the cell.

Results:
. Distribu- | Ratio of
Weight, Assoy ; " .
Product l percent | Au, oz /t’on tul))l(l3 ;)I; (Sgid. con:i(:)t;ltra
T R 10000 0-20 100-00
COnCENEIALe.. .o vvviienereniierererniarenanes 4-78 3:30 04.31} 20:92:1
£ 15 1T N 9522 0-01 569
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Screen Test of Flotation Tailing:

Weight,

MeSh per cen%

+ 65.. 0.4

— 65-4-100.. 5.0
—100+4-150.. 11.0
—150+-200. . 244
—=200............. 59-2
100-0

Test No. 2

To a 1,000-gramme charge the same reagents were added as in Test
No. 1, but the grinding time was increased to 30 minutes.

Results:
Weight Assay Distribu- | Ratio of
Product v ¢ _|tionofgold,| concentra-
per cent | Au, oz./ton per cent ' tion
Feed.....ooovvennnnen e reeebieee e 100-0 0-20 100-00
Concentrate..... Ceteetereaieaane vees 4.0 4.36 97.32 | 25:1
ailing....... S 96-0 0-005 2:68
Screen Test of Flotation Tailing :
Weight,
Mesh per cent,
0.7
3.7
17.0
786
100-0

Test No. 7

Six l,OOO-gramme tests were run to obtain sufficient concentrate for a

cyanidation test.

Additions to Pebble Jar:

Sodaash............... Ceereenaees eeteetaeea et erereaey .
Aerofloat No. 31.......... e treeeeteaneaas Ceeenaes
Grinding time, 30 minutes.
Additions to Cell:
Potassium amyl xanthate.......... vereaes . .

Pine oil.ieeveiiiianianinninaias

4 1b./ton
0-14 1b./ton

0:4 1b./ton
0-1656
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Results:
: Distribu- | Ratio of
Weight Assay, :
Product ! ! | tionof gold, | concentra-
per cent | Au, oz./ton per cent ! ton
Feed.....o.levenes RN 100:00 {..ouenvnannnles Cevens vees
Concentrate....... Cerennes vereene . en 5:16 2:94 91-43 | 19-37:1
alling. . .ooiiiiiiieennan 9484 0015 8:57

Cyanidaiion of Flotation Concentrate. A 200-gramme charge of the
flotation concentrate was agitated for 24 hours in a solution of sodium
cyanide having a concentration equivalent to 5 pounds KCN per ton and
a protective alkalinity of 5 pounds CaO per ton in a pulp of 3-17 : 1 density.

Results:
Assay, . Reagents
/ Extraction eonsumed,
Product Au, oz./ton of gold, Ib./ton *
per cent |—————————
Teed | Tailing KCN l CaO
Cyanide tailing..... KRe AR RAEEEARR AR R RS 2:04 0-325 88.95 17.59 3-41

Consumption of cyanide per ton 0f 0Te....vveververrunerneanes

Gold recovery in flotation concentrate...oovveviereuvavenans . 91.43 per cent

Gold extraction by cyanidation of flotation concentrate.......... 88.95 ¢
Overall recovery—88-95 per cent of 91-43 per cont......0s.... 81.33 ¢

. 0-9 pound

Test No. 8
Charge to Pebble Jar:

—14mesh ore.cceveenienensnans
Water.ivieeenernonnanes
5008 88h. . i ieiitiiieiieiaiiaiiariiieraienaies

Time of grinding—30 minutes.

teseesrsesnsersssoasnrarsesss 1,000 grammes

veeernnns 4 1b/ton

Additionsto Cell:

Copper sulphate....... et eeriereasnias Ceeeies veeerreressesss 2:0 Ib./ton
Potassium amyl xanthate....coviirieriereniiiiioniiiennae,. 004 %
0 1T T 1 PR | 13 1 B

Results:

. Distribu- | Ratio of
.Weight Assay, h
Product y ? _ltionof gold,| concentra-
per cent }Au, 0z./ton per cont ! tion

4.50 2.01

TDOILIIZ. oo eenrnonensnrnneensnrnenenrraenis 95-41 0-035

80:0°| 21.79:1
2

The results are not so good as those obtained by grinding with Aero-
float No. 31.
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CYANIDATION
Test No. 3

Charges of 200 grammes of sized ore were agitated in solutions of
sodium cyanide at a concentration equivalent to 1 pound KCN per ton
and a protective alkalinity of 5 pounds CaO per ton. Agitation, 24 hours;
pulp ratio, 3 : 1.

Results:
Reagents
AuA?)Bzu}’t'on Extraction consumed,
Product v of gold, 1b./ton
per cent |—o|"""—-v---—ou-
Feed I Tailing KCN | CaO
0.20|  0-005 975 0-10 3.35
0-20]  0-005 97.5 0-30 3.65
020 0-01 95.0 0-30 3.95
0-20|  0.01 95-0 0-60 3.95
Test No. 4
Four 200-gramme charges cyanided as in Test No. 3 for 48 hours.
Results:
Assay, - ) Reagents
xtraction consumed,
Au, 0z./ton of gold, 1b./ton
Product per cent |———m7m——————
Teed [ Tailing KCN [ CaO
0-20 0-02 00-0 0:10 3.65
0-20 0-01 95.0 0-60 3.05
0-20 0-005 97-5 0-60 3.95
0-20 0-01 95.0 0.75 6-25
Screen Tests on Cyanide Tailings:
—48 Mesh —100 Mesh —150 Mesh
Weight, Weight Weight
Mesh per cent Mesh per cent Mesh per cent
4 B5iiienenes 6-8 | +150............. 742 4200, 00000 16-1
— 054100, ..00000es 14.9 cereeeaaraes 212 =200, .. 0000inn. 839
—1004150.......... 13-1 ~200,..00000iensns 71:6
—1504+200.0000..... 195 100-0
—200.ciiiiniriennes 45.7 1000
100-0

Fine grinding and long contact with cyanide are not necessary for
good extraction and low tailing. Very fine grinding lowers the gold

extraction and increases the consumption of both cyanide and lime.

The
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results of the eyanide tests show a 97-5 per cent gold extraction in 24 hours’
agitation on material ground to have 45 per cent pass a 200-mesh screen.
The cyanide and lime eonsumptions were 0-10 and 3-35 pounds per ton
of ore, respectively.

BARREL AMALGAMATION
Test No. 6

This test was to determine the amount of free gold present in the ore.
A 1,000-gramme charge was given a 20-minute grind in a pebble mill and
then barrel-amalgamated with 100 grammes of mercury for 1 hour.

Results:
Gold iN 1A e 1ttt errraiienrrae e iaraeernrsinansesensecens 0-20 oz./ton
Gold in amalgamation tailing.......coovivveriirenereirernenns 0:05
Recovery of 20l .vviiiiniriiiiiiiiiiiiiiiiis s cieenes 75  per cent

BLANKET CONCENTRATION
Test No. 6

A 1,000-gramme charge of ore was ground wet for 25 minutes and
the pulp run over a corduroy blanket set at a slope of 2-5 inches per foot.

Results:
Distri- :
s Assay . Ratio of
» Product :Z;?I%BIEE Ay, ' blg;fé’yoi concen-
oz./ton per cent tration
T 10000 0-20 100-00
Coneentrate. ...veevreeererrieienieranesnaeens 4.86 3.08 79.73 20-58 : 1
Talling. oo iris it 95-14 0-04 2027
CONCLUSIONS

Amalgamation with mercury gave a gold recovery of 75 per cent.

Cyanidation of the raw ore was satisfactory. Iine grinding and
long contact with cyanide were not necessary. With ore ground to have
45 per cent pass a 200-mesh screen, 97 -5 per cent of the gold was extracted
in 24 hours, with a tailing of 0-005 ounce gold per ton. The cyanide and
lime consumptions were low, being 0-10 and 335 pounds per ton of ore,
respectively.

Flotation tests in which Aerofloat No. 31 was added to the grinding
circuit gave a 97-32 per cent recovery of gold in the concentrate, with a
tailing carrying only 0005 ounce gold per ton.

The overall recovery of gold by flotation and cyanidation of flotation
concentrates as shown in Test No. 7 was 81-33 per cent.

The tests indicate that cyanidation of the ore is the method of treat-
ment to be followed.
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Ore Dressing and Metallurgical Investigation No. 591

ORE FROM CENTRAL PATRICIA MINES, LIMITED,
AT PICKLE LAKE, ONTARIO

Shipment. A shipment of ore, net weight 59 pounds, was received
June 9, 1934. The sample was submitted by A. J. Anderson, Manager,
Central Patricia Mines, Limited, Pickle Lake, Ontario.

Characteristics of the Ore. Six polished sections were prepared and
examined microscopically for the purpose of determining the character
of the ore.

The gangue is chiefly dark greenish grey rock, which usually possesses
a digtinct schistosity. It contains stringers of dark smoky quartz and light
greenish grey, fine-textured, impure quartz.

. Arsenopyrite is the only abundant ore mineral pregent in the polished
gections, It occurs asrather coarse blunt crystals diggseminated in the rock,
some places in such abundance as to form massive arsenopyrite.

Small amounts of pyrrhotite, chalcopyrite, pyrite, ilmenite, and
“limonite” are present. Much of the pyrrhotite is disseminated in the
gangue, whereas most of the chalcopyrite is included in arsenopyrite.

Eleven grains of native gold were seen, all within arsenopyrite. Some
})fl‘luhese were associated with chalcopyrite. Roughly their occurrence is as
ollows:—

Gold in arSenoPYIIte. « v vvveeveererrereeroresnrensesssasesasernsenes 25 per cent
Gold, associated with chalcopyrite in arsenopyrite.........cvvvuvens 75« o«

A quantitative microscopic analysis of the grain size of the gold shows
the following:—

Per

Mesh cent
L7231 P 36
B 12 o (1 29
B L1 L 7 11 18
w2300 it erieaeie et eee b et b ata e e s st areanan 17
100

As the largest percentage appears in the larger grain sizes, it can be
inferred that the data upon which the table is based are inadequate for a
true picture, and that the gold is substantially coarser than shown in the
table. It does indicate, however, that some of the gold is extremely fine-
grained.

61106




The sample assayed:

L1670 15 0:82 oz./ton
1 012 «

ExPERIMENTAL TESTS

Cyanidation tests were made to determine, if possible, why such low
extractions were being obtained by the oper. ators and what could be done to
improve this condition. A straight cyanidation test on the ore as received
gave an extraction of 78 per cent of the gold. A further test on a sample of
ore that had been aerated in water for five hours gave an extraction of
92.7 per cent of the gold. Another sample of ore was passed over a
corduroy blanket and the blanket concentrate aerated in water for five
hours. The aerated concentrate was then reunited with the untreated
blanket tailing and the whole lot cyanided. In this case an extraction of
94.5 per cent of the gold was obtained. Two other samples of ore were
aerated for five hours in lime pulp and then cyanided. In these two cases
extractions of 95-1 and 96 -3 per cent of the gold were obtained.

A cycle cyanidation test was then made on ore aerated in lime pulp in
which as much solution as possible was carried forward from test to test.
In the first test of the cycle over 95 per cent of the gold was extracted, but
tailing assays increased steadily from test to test and in the seventh test of
the cycle extraction fell below 80 per cent. This shows the necessity of
discarding a large amount of the barren solution at the end of each cycle in
order to keep the mill solution as free as possible from fouling matter.

Details of the tests follow.

CYANIDATION
Tests Nos. 1, 2, and 8

Three lots of the ore were ground 90 per cent through 200 mesh in ball
mills and treated as follows:

No. 1.—Agitated in cyanide solutlon, 1:0 pound KCN per ton, for
24 hours.

No. 2—Aerated in water in. a Denver super-agitator for 5 hours and
then agitated in cyanide solution, 1-0 pound KCN per ton, for 24 hours.

No. 3—Passed over a corduroy blanket set at a slope of 2+5 inches per
foot. The blanket concentrate was then aserated for 5 hours in & Denver
super-agitator, after which it was reunited with the untreated blanket
tailing and the whole lot agitated in cyanide solution, 1-0 pound KCN
per ton, for 24 hours. The cyanide tailings were all assayed for gold.

Summary:
Feod sample: gold, 0:82 oz./ton.
ae Reagents consumed
Test No. '.Eg:}l);g Extraction, 1b./ton ’
N per cent
Au, oz./ton KON l Ca0
P 0-18 78-0 2:24 4-50
2 it et r et e, 0-06 92.7 1-34 4-25
. 0-045 04.5 1.80 3-60
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Tests Nos. 4 and &

Two samples of the ore were ground 90 per cent through 200 mesh in
ball mills and then aerated in lime pulp for 5 hours in Denver super-
agitators. The pulp was then transferred to large bottles and enough
cyanide added to bring the solution up to 1-0 pound KCN per ton. After
24 hours’ agitation the tailings were filtered, washed, and assayed for gold.

Summary:
Feed sample: gold, 0-82 oz./ton,

Reagents consumed,

Tailin .
Test No. assayf,; Exg‘agggn, Ib./ton
Au, oz./ton| P KON l Ca0
R 0.04 95-1 1-55 5.5
B ettt it i 0-03 963 1.55 56

CYCLE CYANIDE TESTS
Tests Nos. 6 to 12

In this series of tests seven batches of ore were treated with one batch
of cyanide solution. The ore was ground 90 per cent through 200 mesh in a
ball mill and then aerated in lime pulp for six hours. The aerated pulp was
then filtered and repulped in cyanide solution in which it was agitated for
24 hours. At the end of the agitation period the pregnant solution was
fillered off, precipitated with zinc dust, and used to treat another batch of
pre-aerated ore. The cyanide tailing was assayed for gold. This cycle
wasg repeated seven times and the final solution precipitated with zinc dust
and assayed to determine its reducing power and the harmful ingredients
present.

These assays showed the final solution to contain the following:

12011 0:634 grm./litre
Gt ettt ieiiaassnat i ennsansiserisanssasassassnnssenns 0.018 « “
L 0-0014 “ “
15 0-1927 “
RedUucing DOWET .. ..ot veverereienrrnrensrensvnsssansoaes 450 c.c. N/10 KMnO;
per litre
Summary:
Feed sample: gold, 0:82 oz./ton.
Tailing Extracti
Test No. assay Atraciion,
Au, oz./ion per cent
L 0-035 957
(S 0-055 93-3
N 0-075 90-9
I 0-10 87-8
L0 et ittt et e e e a e 0-12 85-4
d e it e e e b e e iy 0-12 854
Lt e e e e e e s 0175 78-7
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It will be observed that at the end of the seventh cycle extraction has
fallen off to approximately the same figure as that obtained in Test No. 1, in
which raw ore was cyanided directly. This is, no doubt, due to the solution
becoming eventually foul. To guard against this happening in mill practice
it will be necessary to discard daily a proportion of the barren solution from
the mill circuit and replace it with water from the aeration tanks to which
fresh cyanide will be added.

Average reagent consumption during the seven tests was as follows:

KON tttiierertrannensrocersoarsansessnsnsorersassnenrsnssnssnenas 0:87 1b./ton
07 670

CONCLUSIONS

A comparison of the results of Tests Nos. 2, 3, 4, and 5 with the result
of Test No. 1 will show the value of pre-aerating the ore; and the results of
Cyecle Tests Nos. 6 to 12 will show the necessity of discarding some barren
solution in order to keep the solutions in the dissolving circuit clean and
active.

The pyrrhotite in the ore, owing to its reaction with cyanide solution,
is responsible for the low extraction of gold that is now being obtained.

The remedy is to grind the ore in water with sufficient ime to maintain
an alkaline solution, thicken the ground pulp to approximately 1:1, and
agitate with air for about six to eight hours. The cyanide is then added
but it will be necessary to control the alkalinity carefully, because if an
excess of lime is used the extraction will fall off.

Grinding in water and thickening will automatically take care of the
bleeding of barren cyanide solution from the mill, because a volume of
solution equal to the volume of water left in the ground pulp after thicken-
ing will have to be wasted. It should be found that between 40 and 50
tons of cyanide solution will have to be wasted per 100 tons of ore treated.

The practice recommended is similar to that used at the Dome mill.
A solution strength of between % pound and £ pound per ton may be found
more advantageous than the solution strength of one pound per ton used in
the experimental tests.

When grinding in water it will, of course, be necessary to use blankets in
the grinding circuit between the mills and classifiers in order to prevent
accumulation of metallic gold in the grinding circuit. This is very im-
portant when an ore contains an appreciable amount of free gold.

The blanket concentrate should be amalgamated for the extraction of
the free gold. After amalgamation the concentrate should be added to the
aeration tanks.
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Ore Dressing and Metallurgical Investigation No. 592

GOLD ORE FROM THE PORCUPINE PENINSULAR GOLD
MINES, LIMITED, TIMMINS, ONTARIO

Shipment. A shipment consisting of two bags of gold ore weighing
135 pounds was received July 10, 1934, from the Porcupine Peninsular
Gold Mines, Limited, Timmins, Ontario, Robert E. Dye, Agent.

Characteristics of the Ore. The ore consisted of a siliceous gangue
carrying a small amount of iron pyrite.

EXPirRIMENTAL TrsTs

The entire shipment was crushed, ground, and sampled. Analysis
showed the lot to contain 0-10 ounce gold, 0-08 ounce silver per ton.

The investigation included amalgamation, flotation, cyanidation, and
table concentration. The results obtained showed that 30 per cent of
the gold is free when the ore is ground minus 150 mesh; 90 per cent of
the gold can be extracted by straight cyanidation. Flotation also recovers
90 per cent with a ratio of concentration of 44-6 : 1. In the flotation
concentrate, 88 to 92 per cent of the gold can be extracted by cyanidation.
Table concentration of cyanide tailing from coarsely ground feed recovers
45 per cent of the gold. '

AMALGAMATION
Test No. 1

A sample of the ore ground to pass 48 mesh with 52-5 per cent minus
200 mesh was amalgamated. The amalgamation tailing was then cyanided
for 24 hours with a cyanide solution, 1-0 pound per ton, 1 : 3 dilution.

Results:
Feedioioovvovvivniiiiinnnnnnnns . Cverearaeane 0-10 oz. Au/ton
Amalgamation tailing R 0-08 “
ROCOVET Y e es et et vur e enanoneserneesncnesenssessnnsns 20-0 per cent
24-hour eyanide tailing 0-03 oz. Au/ton
Total recovery, amalgamation and cyanidation.............. 70.0 per cent
Test No, 2
A sample ground to pass 100 mesh was treated in the same manner.
Results:
T N 0-10 oz. Au/ton
Amalgamation tailing . 0-07 “
Recovery............ . 30-0 per cent
24-hour cyanide tailing.........oviviiiiiiiiiniiinniiiirines 0-015 oz, Au/ton

Total recovery, amalgamation and cyanidation....ve.vuu.n.. 85:0 per cent
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CYANIDATION
Test No. 3

Samples of the ore ground to pass 48, 100, 150, and 200 mesh were
cyanided for 24 and 48 hours, 1 : 3 dilution, with a sodium cyanide solution
equivalent in strength to 1.0 pound KCN per ton. Lime, 12 pounds per
ton, was added to supply protective alkalinity.

Results:
Mesh Grind A y Reugentg
Agitation u, 0z./ton Ixtraotion consumed,
Per cent ! ! 1b./ton
Through ~200 ours pereent | T
mesh Teed Tailing KCN Ca0
48 54-5 24 0-10 0:025 7540 0:15 79
48 54-5 48 0-10 0-02 80:0 0:15 9-4
100 856 24 0-10 0-015 85:0 0.3 8-8
100 856 48 0-10 0-015 85:0 0.3 10-3
150 92-6 24 0-10 0-0125 875 0-3 8-9
150 92-6 48 0:10 0:01 90:0 0-3 10:5
200 Jiieieiiinnns 24 0:10 0:0125 87+5 0-45 9:2
200 J.ooieiininnns 48 0-10 0.01 90-0 0-45 10-9
FLOTATION
Test No. 4

A sample of the ore was ground in water, neutral circuit, until 85 per
cent passed 200 mesh.

The pulp was then conditioned with 0-10 pound potassium amyl
xanthate and 0-12 pound pine oil per ton and a flotation concentrate
removed.

Results:

Weight, | A iy

eight, ssay, ution

Product per cent )Au, oz./ton] of gold,

per cent
BT B 0 100-00 0-11 100-0
0703113113 11 252 3:70 827
BT 1R 97-48 0-02 17-3

Test No. 6

A sample of the ore was ground wet together with 8 pounds soda ash
per ton until 85 per cent passed 200 mesh. A flotation concentrate was
removed after conditioning with 0:10 pound amyl xanthate and 0-12
pound pine oil per ton.
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Results:

Weight, | A Dution

eight, 554y, ution

Product per cent JAu, oz./ton| of gold,

per cent
Teed (BL).eeeeren e e rnereenineenronuernorsernesvuonones 10000 011 100-0
CONCENETALC. v v rse v etsrtnerosotorensonsssesrasssssssass 2.24 4.90 01.8
B4 T 97.76 0-01 8.2

Ratio of coneentration—44.6 : 1.

Test No. 6

A test similar to Test No. 5 was made with a grind of 94-8 per cent
minus 200 mesh.

Results:

Weirh A '.Eistri-

eight. ssay. ution

Product per cent Au, oz./ton| of gold,

per cent
Feed (Cal).rrrereri i iin i ieteenasieanraranas 100-00 0-11 100-0
Concentrate - .. 225 4-86 01-8
Tailing 9775 0.01 8.2

Test No. 7

The ore was ground wet with 8 pounds soda ash per ton to pass 85 per
cent minus 200 mesh. It was then conditioned for 5 minutes with 0-10
pound potassium amyl xanthate and 0-07 pound pine oil per ton, and a
concentrate removed.

The flotation concentrate was cyanided without regrinding. Agitation
was continued for 72 hours, 1 :3 dilution, with a c¢yanide solution main-
tained at about 5-0 pounds KCN per ton, ILime, 10 pounds per ton,
was added to supply protective alkalinity.

Flotation Results:

Weight, | A Dtion
. eight, ssay ution
Product per cent [Au, oz./ton| of gold,
per cent
geed (T lﬂg'gg 2835 lggg
ONCENEIALO. svee s veuivrerrrueinssvosseorossossoosssnscnns . . .
BN v seeeererieenonioesanesnnnesessassnssisssssnsnssses 9777 0:015 16+4

Ratio of concentration—44-8 ; 1,




Cyanidation Results:

Feed =flotation concentrate.......... RN N 3-62 oz. Au/ton
Cyanide tailing................... e s 0-425
Extraction.....voeer.veinnes PPN 88:2 per cent
Reagent consumption—NngN ................ et gg lb.‘/‘ton
Total recovery, flotation anc'l‘ cyamdamon 74.6 per cent

A series of flotation tests was run to note what recoveries could be
obtained from ore ground much more coarsely than in previous tests.

The concentrates from four of these were combined, reground in
mill, and cyanided.
Test No. 8

This test is typical of the flotation tests in the series.
Grind:

a pebble

Weight
Mesh per 6 ont.
-+ 65 6-0
~ (5--100 18-9
—100-4-150 14.2
~150-4-200 147
=200...00000nens [ et n e s ainsatanatestatssstnctsinaatontnstnstannenacnies 46-2
100-0
Reagents to Ball Mill:
Lo ENE ) errararee s . 16 1b./ton
Barrett No. 4 vveureieriiineiiiiirieriinnes et 012 «
Reagents to Flotadion Cell:
Amyl xanthate.. ..o ettt raens 0-20 1b./ton
PiNe 0leeeiiiereieneninrnriesersononnerarannnans eerrerienaea 0-03
Results:
Weih A ]b)istri-
eight, seay ution
Product per cent |Au, oz. /ton of gold,
per cent
Feod (eal)everivnnen.. ety «...| 100-00 0-10 100-0
COnCENtrats «.ovvvvrnrnrersrnsenerveternanes 3-00 2:90 90-0
Tailing. .oovrerenneennennas [P TR 97-00 0-01 1040

Tests Nos. 9, 10, 11, and 12

The following tests are similar to Test No. 8, the grinding being varied
to note the shortest grinding time required to obtain satisfactory recoveries.

Results:
Mesh grind, per cent Flotlation R
tailing, ecovery,
Test No. +65 —65 [ —100 | —~150 | _ g, Au, per cent '
100 | 150 | --200 0z./ton
| 1446 19-8 12:0 112 42:5 0016 860
10:5 195 13-0 12:6 444 001 90-0
21 157 16-7 16-0 49.5 0.01 90-0
......... 4.5 14-4 2249 58-2 0.01 90-0
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It is apparent that no lower tailing will be made from ore ground

48 mesh.

finer than is shown in Test No. 10. This was practically all through

The concentrates produced by these four tests were combined, sampled
and assayed, and reground. The pulp, at a dilution of 1 :3 with a 5-0
pound KCN per ton solution, was agitated for 48 hours. Lime was added

from time to time to maintain protective alkalinity.

Cyanidation Results:

T P 1-92 oz, Au/ton
Cyanide tailing. . ....covirirrir it 0-15 «
B T 1o VN 92:2 per cent
Reagent consumption: KCN.........ocovtiiiirininnenen g 3 lb.‘/‘ton
.................................. 2
Total recovery, flotation and cyanidation.................... 83:0 per cent

Test No. 13

A sample of the ore was ground coarsely and cyanided. The cyanide
tailing was then run over a Wilfley table, removing a concentrate. This

product was reground to pass 200 mesh and then re-cyanided.

Cyanidation Results:

|
| .
Weight,
| Mesh per cent
5 2:3
= 05100, 00 e f e e e e e 92
B L S N 12-0
-150+200........... b e e e e e e e e e e b s 17:7
200ttt e e e et et aaanes 58-8
100.0
Strength of BolUtIoN:. . vviuet et 1.0 1b, XCN/ton
5.0 1b. CaO/ton ore
B R 713 | DA P 1:3
Time of agitation. .. ovueeriie i iniiiiiiiii i iiens 24 hours.
Feed oo e 0-10 oz. Au/ton
Cyanide tailing. ..o vt i ies i inanrarnenes 0025 «
G e e 7 T3 7560 per cent

Results of Table Concentration:

Weight, | A e
eight, 888y ution
Product per cent |Au, oz./ton] of gold,
- per cent
Feed =cyanide tailing 100-00 0-025 1000
Table concentrate...... e 9.12 0-124 453
¢ tadling....oieie.. 90-88 0-015 54.7
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Results of Cyanidation of Table Concentrate:

Strength of SoIUHION. coveen ittt iii it iieiiiieiiiiaaen, 3-93 1b. KXCN/ton
1?-03 Ib. CaO/ton ore

D21 U117 L) 1 S U :
Time of agitation 24 hours
YT A N 0-124 oz. Au/ton
Cyanide tailing.....ovivieieiiiiiiiiiiiiiiiiiiiiiii s 0-025 «“

D 2153 (o) S 79-9 per cent

Summary of Results of Test No, 13:

Recovery by cyanidation of raw ore........... . 76:0 per cent
Recovery by table concentration of cyanide tailin 11.3 «

Recovery by cyanidation of table concentrate.... ves 903 «
Total recovery by cyanidation of raw ore and re-cyanidation of
table CONCENErAtO e s rieerirrrerrsnrsrrieannensnrrenres 84.03 ¢«

SUMMARY AND CONCLUSIONS

Amalgamation will not recover more than 30 per cent of the gold in
the raw ore. .

Maximum recoveries of metal are obtained by straight cyanidation
within 48 hours’ treatment of ore ground 93 per cent minus 200 mesh,

Flotation of coarsely ground material, 44 per cent minus 200 mesh,
recovers 90 per cent of the gold, the same result as is obtained when the
grinding is 95 per cent minus 200 mesh. The grade of concentrate is
much higher when the feed is finely ground, being 4-90 ounces gold per
ton from the finer grind and 2-90 ounces gold per ton from the coarser.
The ratios of concentration were 44-4 :1 and 33-3 :1, respectively.

Cyanidation of reground coarse flotation concentrate gives an overall
recovery of 83 -0 per cent.

Cyanidation of coarsely ground ore, 59 per cent minus 200 mesh,
followed by table concentration and cyanidation of the concentrate gives
a total recovery of 840 per cent of the gold.

ol The recoveries obtained by the various methods of treatment are as
ollows:

1. Flotation concentration..ieveveverrvereivevessvreersnnsensaes 90-0 per cent.
2. Cyanidation of ore ground 93 per cent minus 200 mesh....... 9.0

3. Tlotation followed by cyanidation of reground concentrato. . 830

4, Cyanidation of coarsely ground ore, §9 per cent minus 200

mesh, followed by cyanidation of reground table concen-
0 7 7T 84.0

It is apparent that fine grinding followed by straight cyanidation gives
the highest metallurgical recovery.

Cyanidation of a coarsely ground feed, followed by regrinding a table
concentrate and re-cyaniding, gives a higher recovery than flotation of the
same feed followed by cyanidation of the concentrate.

The treatment likely to yield the largest profit can be decided upon
only after a study of capital outlay and operating costs of each method.
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Ore Dressing and Metallurgical Investigation No. 593

ORE FROM THE WENDIGO MINE, NEAR KENORA, ONTARIO

Shipment. The shipment consisting of 360 pounds of ore was received
at the Ore Dressing and Metallurgical Laboratories on August 9, 1934.
The ore was submitted by L. G. Cameron, Xenora, Ontario, and was said
to be from the Wendigo mine, situated one-half mile north of Witch bay,
Lake of the Woods, Ontario.

Purpose of the Experimental Tests. The experimental tests were made
to determine the amenability of the ore to various types of milling for the
recovery of the contained metals.

Characteristics of the Ore. The ore consists of greénish grey chlorite
schist and associated quartz veins through which the ore minerals are dis-
tributed as irregular grains, stringers, and small masses. The quartz seen
in the polished sections is of two types, greyish white translucent quartz
and fine-textured sugary quartz. Pyrite and chalcopyrite are the only
abundant ore minerals; the former contains a small amount of pyrrhotite,
the latter a small amount of sphalerite.

All of the native gold seen in the polished sections is associated with
the greyish white translucent quartz. It occurs as irregular grains and
discontinuous stringers, occasionally in contact with pyrite or chalcopyrite,
but no gold was seen within any of the sulphides. Most of the gold is
quite coarse, several grains approaching 14 mesh in size,

Sampling and Analysis. The shipment was sampled by standard
methods and assayed as follows: ‘

L0 T e 0-29 oz./ton
DLV T vt v e e e eereveennananneeenansoncnrneasasncoonesetsannennen 0-3¢ «
(0753 N 0-82 per cent
-8 T3 N 0.06 ¢

ExpErIMENTAL TESTS
Amalgamation.
Straight cyanidation.
Flotation.
. Plate amalgamation followed by blanket concentration.
Blanket concentration followed by flotation.
. Plate amalgamation followed by flotation.

SO Ne
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AMALGAMATION
Test No. 1
Representative samples of minus 14-mesh ore were crushed dry to

pass 48, 65, and 100 mesh.

From each sample, 1,000-gramme representative portions were amal-
gamated with mercury in jar mills, dilution 1:1. After removing the
amalgam, the tailings were dried and sampled. Screen analyses were
made on the tailings to note the degree of grinding.

Screen Analysts:

Weight, per cent
Mesh No.
—48 —65 l —100
Bl R 20 990 [oooiiiiii]iiinnannn,
R0 1 11 G N 15-95 835 .. iiviiinn
Rt L1 1 1 PPN 10-00 12:70 74
1804200, .o e e e 9.70 15-85 19-6
200 e e e e et aaas 54.45 6310 73-0

The following table shows the assay of each tailing and the recovery
by amalgamation:

A Assn}rf,;o R

u, 0z./ton ecovery,

Mesh No. per cent
Feed Tailings

B 0-29 0-105 6379

B 1 Z S A N 0-29 0-12 5862

B L1 A R 0-29 0-09 68-97

STRAIGHT CYANIDATION
Test No. 2

Representative samples of minus 14-mesh ore were crushed dry to
pass 48, 65, 100, 150 and 200 mesh. Samples from each lot were agitated
in cyanide solution, equivalent in strength to 1-0 pound KCN per ton, for
periods of 24 and 48 hours. Lime at the rate of 5 pounds per ton was added
to give protective alkalinity.! Owing to the large amount of cyanicides
present in the ore, frequent additions of reagents were required to keep the
solutions up to strength.

Results of 24-Hour Agitation:

Assay, . |Reagents consumed,
Mesh No Au, oz./ton Extractlotn, 1b./ton ore
* per cent [—mMmm—————
Feed Tailing KCN Ca0

0:29 0:12 5862 2.49 8:65

0-29 0-21 27.59 2:34 880

0:29 0-14 5172 2.49 8:95

029 011 62-07 4.02 8:65

0.29 0-14 51.72 4.35 8.80

S




89
Results of 48-Hour Agitation:
AABSM/'{!, . Reagﬁr)xt/s consumed,
u, 0z./ton Cxtraction, ./ton ore
Mesh No. ! per cont
Feed Tailing KCN | Ca0

0:29 0:05 82:76 4.59 8:65
0.29 008 72441 4.44 8-80
0:29 0-09 08.97 4-59 8-85
0:29 011 62.07 6:75 13:65
0-29 0-10 65-52 7.08 13-80

It will be noted that very irregular results are obtained with high con-

sumption of reagents.

making straight eyanidation unsuitable.

The copper-bearing minerals act as cyanicides,

FLOTATION -

Test No. 8

A representative sample of minus 14-mesh ore was ground in a jar
mill, dilution 4 :3, to give approximately 77 per cent minus 200-mesh
product.

The following reagents were added to the mill:

Sodium CarbORAte.... vt vt eri i e aeane, 60 1b./ton
Sodium cyanide......... e e e i, .. 0-10
Mineree A% . it i et 010 “

The pulp was floated in a Sub A flotation cell to give a copper con-
centrate.

The reagents added to the cell were:

Cresylic 861 s v v v v ivriniaieiineresenennns Ceresrrreiaaes 0-25 1b./ton
The remaining sulphides were activated by:

Copper SUIPIAEE. e e v v v vt e vren vt riratrerrarioatorarenssnns 1.0 1b./ton

Potassium amyl xanthate......ooovrveriiiiiiaiirienns .. 0-2 “

50 1T 1 PN 0.256

Two concentrates were obtained. The products were assayed for gold
and copper.

Results:
Distribution
Weirht Assay per cent ’ Ratio of
Product or %ené concen-
p Au, Cu, Au Ca tration
oz./ton | per cent
T 100-00 0-27 0-81 100-00 10000
Copper concentrate.......... 3-83 5-84 19-52 82+36 92-06 26:1
Pyrite concentrate,.......... 8:38 0-10 0.56 3-10 5.78 12:1
Tailing,.ooevvvieininnriernes 87:79 0-045 0-02 14-54 2-16
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Test No. 34 B
A similar test was made using the following reagents in the mill:
Sodium carbonate.......c.vevvias Cereeane N vosenne ves 6:0 Ib./ton
Sodium cyanide......overiiinranss PSR 010
Thiocarbanalide................ Cheireiieees Creeetaiareen . 010

The reagents to the cell to obtain a copper concentrate:

Cresylic 86idu v vy v riiririnnnieivinineerersiieesciereaneeanas 0+25 1b./ton
To obtain a pyrite concentrate:
Copper sulphate......... [N erererranes N 1:0 Ib./ton
Potassium amyl xanthate......c.vvuiveiieieiierieiiernennnes . 2.0 “
Cresylio acidiccvsvvvuneinenns Cererierareans Ceeeereraieaes vee 045 ¢
Results:
Distribution,
Weicht Assay per cent Ratio of
Product oig; 1 concen-
per cen Au, Cu, Au Cu tration
oz./ton | per cent
Feed.vvviviennriiennnnss 100-00 0-29 0-84 100-00 100-00
Copper concentrate.......... 4:03 632 19-08 86-99 9113 2531
Pyrite concentrate........ ves 8:07 0-20 0-60 5:50 574 12:1
Tailing......... ererienraaas 87-90 0-025 0-03 7-51 3.13
Grinding.....ovunee. erereeaeae. civerssaseesssassse 188 per cent ~—200 mesh.
Test No. 3B

A representative sample of minus 14-mesh ore was ground in a jar
mill with

Sodium carbonate.......covveeenns

6-0 1b./ton.
Aerofloat No.3L..oovivverierennnnn

0.15 ¢

The pulp was floated with the following réagents to make a bulk con-
centrate:

Potassium amy! xanthate............ Cheeerererar e serirens 0-2 Ib./ton.
Pine oil........ Creees 005
Results:
Distribution
Woight Assay per cent ' Ratio of
Product or %ent' concen-
P Au, Cu, Au Cu tration
oz./ton | per cent
Feed. ettt et 10000 0-36 0-84 100-00 10000
Flotation concentrate........ 12:65 2.74 6-48 97.55 97.91 8:1
Tailing..ocovvv.n.. erreraeas 8735 0.01 0-02 2.45 2:09
Grinding........ T RN 76 per cent —200 mesh.
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PLATE AMALGAMATION AND BLANKET CONCENTRATION

Test No. 4

A representative sample of minus 14-mesh ore was ground in jar
mills, dilution 4 : 3, to give approximately 61 per cent minus 200 mesh,

The pulp was amalgamated on an amalgamation plate set at a slope
of 2% inches in 12 inches.

The amalgamation tailings were sampled and a representative portion
wag concentrated on a blanket table set at a slope of 27 inches in 12 inches.

Resulis of Amalgamation:

. Distri- Ratio of
Weight, Agsay A
Product 2 7 bution, concen-
per cent {Au, oz./ton| o oy tration
Feed.. . vveivierenrniiirerninrorecarnensnenas 10000 0-29 100:00 |............
Amalgam 44.83 |..
B3 13V . 5517

Results of Blanket Concentration:

Produst Weight, Assay, Digtri- Ratio of

bution, concen-
per cent  [Au, oz./ton per cent tration

Blanket 2T 10000 0-12 10000
CONCONELAtE. o v vvrevsrrennracnsansase 1-48 5.18 66-06 67:1

S 7% 1 11V 9852 0.04 33.94

Recovery by amalgamation............cvivinenenns

4483 per cent,
Recovery by blanket concentration, 66-06 X 55-17,. 36-44 ¢

Overall TECOVeTY . uvvueevrneuireiiriressrennranensersaneens 81.27 *
Loss in tailing, 33 04 X 8517, irereeriiiniriianrnenrennes 18.73 ¢
100-00 ¢

BLANKXET CONCENTRATION AND FLOTATION

Test No. &6
A representative sample of minug 14-megh ore was ground in jar mills,
dilution 4 : 3, to give approximately 60 per cent minus 200 mesh.
The pulp was concentrated on a blanket table set at a slope of 23 inches
in 12 inches.
The blanket tailing was sampled and a representative portion was
treated by flotation.

The blanket tailing was reground in a jar mill, dilution 4 : 3, to approxi-
mately 80 per cent minus 200 mesh.

The following reagents were used in the mill:
Sodium earbonate. ..oveirer it iiiiiiii i 895 1b.{‘ton.

Aerofloat N0, 8L, viuieivierineeinanrierronirineranerensanns

The reagents added to the flotation cell were:

Potagsium amyl xanthate......cvvveriiirnnrrierirerannreerens 0-2 Ib. /ton
Pine 01luuuvrsiiinrnnrnrnrrirnseeeroerorirerernenernrorernnnns 0.05
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Results of Blanket Concentration:

. Distri- Ratio of
Weight Assay ¥
Products H bution, concen-
per cent |Au, oz./ton per cent tration
Feed........... ARk ERRAREEEERRE AR R R 10000 0-35 100-00
Blanket concentrate....coovviviiiiiiiiiiinns 2:21 12:14 7743 45:1
«“ L3151, SN 97.79 0-08 22.57
Results of Flotation:
. . Distri- Ratio of
Weight Asgsay A
Products H bution concen-
percent {Au, oz./ton per ceu% tration
T N 10000 0-09 10000
Flotation concentrate. . 11+44 0-68 85-40 9:1
“ aAINE. vt e 8856 0-015 14:60
Recovery by blanket concentration........ R N 77443 per cent.
Recovery by flotation, 85:4 X 22:57.....ccvviiniiiiiieninnne. 19.27 ¢
OVerall FECOVEIY . o v vt iiisiniiiiierniessrserarsseecens. 96-70 “
Loss in tailing, 14-6 X 22-57... B P 380
100-00 ¢

PLATE AMALGAMATION AND FLOTATION
Test No. 6
A representative sample of minus 14-mesh ore was ground in jar
mills, dilution 4 :3, to give approximately 60 per cent minus 200 mesh.

1Thehpulp was al;llalgamated on an amalgamation plate set at a slope
of 2% inches to 12 inches.

The amalgamation tailing was treated by flotation to concentrate gold
and copper in one concentrate, and the pyrite in a second concentrate.

A representative portion of the tailing was ground in a jar mill, dilution

4 : 3, to give approximately 80 per cent minus 200 mesh. The following
reagents were used in the mill:

Sodium carbonate 6.0 1b./ton,

Sodium cyanide. ... 0-1 «“

Thiocarbanalide. .....coovviviiiniiiiniiearannnnen, 0-1 “
The following reagent was used in the cell:

Cresylic 261 s ie i vuiirreneriiesinerensaereestsneseaeniseses ' 0:251b./ton.

To obtain the pyrite concentrate the following reagents were added
to the cell after floating off the first concentrate: '

COPPET BUIDIAEE v v vttt vteenennnennsraerererernonerrarnens . 1-0 1b./ton.
Potassium amyl Xanthate.. . vveieieieirirriiiiernrirnenenenes 0:2 “«
Pine ofliaceiveniieniiiiieiiiniiiineieeenns rerereireenae 015 «
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Results of Amalgamation:

. Distri- Ratio of
Weight Assa; A
Produet &A1Y, o) bution, concen-
per cent JAu, oz./ton per cent tration
T 10000 ©0.29 1000 [oovviinnnns
Amalgam .. ... eiiiiiiriier e i e 621 |oevuierennns
Amalgamation tailing.. ........covviiiiiiiin e 0-11 379 fovvivinnnn, .
Results of Flotation:
Assay Distribution, Ratio of
Weight, per cent atlo o
Product per cent Au, Cu, ‘,oné:gfra-
oz./ton | per cent Au ‘ Cu
Flotationfeed.......cvveeen. 100-00 0-11 0-82 100-00 100-00
Copper concentrate.......... 3.18 256 2172 76.15 8560 311
Pyrite concentrate........... 8:80 0-19 1.12 15.62 12.22 1:1
Tailing.......... rversrerees 8802 0-01 0-02 8.93 2.18
Recovery by amalgamation......c..evvrvieierveveiaensnosans veess 62-1 per cent
Recovery by flotation of copper concentrate, 76-15 X 37-9...... V... 28.88 0«
OVerall TeCOVEIY.utteeesrvsn eteeiiaessosrssoissisesssnns . «
Loss in pyrite concentrate, 1562 X 37-9..... “
Loss in tailing, 8:23 X 37.9............. veevenees Ceeveanes “
{3
Test No. 6A

A bulk concentrate was made from another portion of the amalgamation
tailing, using the following reagents in the jar mill:

Sodium carbonate..... [N Ceeearaees [N 6-01b./ton
Aerofloat No, 31...... e reerer e e eaare e beeenrereae e 0-15

The following reagents were used in the cell:

Potassion amyl xanthate..... et teuerrencaerararesasetenaereartans 0-02 Ib./ton
Pine oilivevenninnnnns e raeesererresaesassnreneenastritatrsiirans 0.05 «
Results:
Assay Distribution, Ratio of
Weight per cent avio o
Product per Ceni,': Au, Cu, congleoliltra-
oz./ton | per cent Au l Cu
Flotatlon feed.. Cevenes 100-00 0-13 0.82 100-00 100.00
concentrate. . . 13-92 0-83 572 89-95 96+86 7:1
“ tailing..ooovuuee. . 86-08 0- 015 0-03 10-05 3.14

Recovery by amalgamation......vsviererssrcvnerconassna, . 62.10 per cent
Recovery by flotation, 89:95 X 379 34.10

OVerall TeCOVETY.vrerrerurrrssirresssanssnorosscnnsaens. 96:20
Loss in tailing, 10:5 X 87 0iuurvneirenriervessisnnecsnaseras, 380

100-00
6110—7
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SUMMARY AND CONCLUSIONS

The microscopic study of polished sections of the ore shows the gold to
occur chiefly as individual grains of metallic gold in the quartz and attached
to chalcopyrite and pyrite erystals. Some of the individual grains of gold
are quite coarse. These points are significant, as they explain the high
retlzlovery of gold obtained when the bulk of the pyrite is removed in the
tailing,

The results of the test work show that when the ore is crushed to 60
per cent through 200 mesh, over 70 per cent of the gold can be caught
on special corduroy blankets and that an additional 20 per cent can be
recovered in a flotation concentrate assaying between 2 and 2-5 ounces in
gold and about 20 per cent copper, which is an excellent grade to ship to
a smelter.” This gives a total recovery of 90 per cent or more of the gold
in the blanket and flotation concentrates.

By using amalgamation plates in place of blankets the test work
indicates that over 60 per cent of the gold can be recovered on the plates
and that an additional recovery can be obtained by selective flotation, to
give an overall recovery of 90 per cent.

A bulk flotation of all the sulphides will raise this recovery to over
96 per cent, but the resulting concentrate, which is shown in Test No. 6A,
would probably be lower in grade than is desirable for shipment.

The cyanide tests, as would be expected with an ore having so high a
content of copper, did not give satisfactory results, and the process is
clearly not suitable for the ore.

If it is decided to build a mill using either blanket concentration or
plate amalgamation prior to flotation, it is recommended that the plates
or blankets be placed so that they treat the circulating load in the ball
mill-classifier grinding-circuit. .

It is also probable that finer grinding than 60 per cent through 200 mesh
will increase the recovery of gold. Regrinding a pyrite conecentrate floated
after the copper concentrate is made will undoubtedly increase the recovery
of gold, while still maintaining a reasonable shipping grade of concentrate.
This step, however, would hardly be practical in a small mill.

The use of a unit flotation cell with a gold trap in the bottom to treat
the ball mill discharge is also suggested.

The use of this cell, however, would put most of the gold into the
flotation concentrate, but if blankets are used the blanket concentrate can
be amalgamated in a clean-up barrel and at least 60 per cent of the gold
in the ore recovered as bullion at the mine.

These conclusions are based on the assumption that the sample sub-
mitted represents the ore that will be milled.
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Ore Dressing and Metallurgical Investigation No. 594

ORE FROM THE KILO MINE, NEAR SLOCAN CITY, B.C.

Shipment. A shipment of ore weighing 182 pounds was received from
the C. Q. Mining Company, Limited, 1840 Georgia St. West, Vancouver,
B.C., on August 7, 1934. The ore was said to be from the Kilo mine,
10 miles south of Slocan City, B.C.

Purpose of Experimental Tests. The experimental tests were carried
out to determine the best method to use for the extraction of the gold.

Characteristics of the Ore. The ore consists of small masses and ir-
regular grains of sulphides and native gold rather sparingly distributed
through a gangue composed of medium-textured, somewhat granular, white
quartz much of which is stained yellowish brown by iron oxides.

The sulphides identified under the microscope as present in appreciable
amounts are pyrite, sphalerite, and galena. The sulphide masses com-
monly appear as rather coarse pyrite that has been penetrated along
fractures and is in places enclosed in sphalerite and galena.

The native gold is varied in its mode of oceurrence. The grain size, ag
shown in polished sections and determined microscopically, is shown in
Table I. The modes of occurrence, with approximate percentages of the
gold of each mode, are shown in Table II1.

TABLE I
Grain Size of the Gold, Determined Microscopically

11.

it

=t DD it
HONERWO RN =D
T DO D O0 i DO W TR

— 8001100 .
—1100 .
100-0
TABLE II
Modes of Occurrence of the Gold, Determined Microscopically.
. . Per cent
(1) Enclosed within pyrite, usually as irregular grains, but often as narrow dis-
CONBINUOUS VEINIBES. .. . v v vt veevrrenrnenenenrrennrnronnerrnsnsasronnnns 22-1
(2) As grains along the boundaries between pyrite and quartz. ... 19.9
(3) Asgrainsalong the boundaries between sphalerite and quartz 19-9
(4) Asgrains along the boundaries between pyrite and galena., 16-8
(6) Enclosed within sphalerite, as irregular grains 15-0
(6) Enclosed within quartz, as irregular graing and occasionally as narrow dis-
continuous veinlets along the boundaries between the quartz grains....... 63
100-0

6110—73
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Sampling and Analysts. The shipment was sampled by standard
methods and assayed as follows:—

Gold. .. 0-81 oz./ton
[ TS Y 0.71 «
Y ¥ S 027 per cent
[0 115 0.02 ¢
75T 0.02 “

ExpERIMENTAL TmsTs

. Amalgamation.

Straight cyanidation.

. Blanket concentration.

. Blanket concentration followed by flotation.

. Blanket concentration followed by cyanidation.

. Plate amalgamation followed by blanket concentration.
. Plate amalgamation followed by flotation.

. Amalgamation of blanket concentrate.

. Straight flotation.

Amalgamation of flotation concentrate.

© O 00T T oD s

[ary

AMALGAMATION

Test No. 1
Representative samples of —14-mesh ore were dry-crushed in a disk
pulverizer to pass 48, 65, and 100 mesh.

From each, a portion of ore weighing 1000 grammes was amalgamated
with mercury in jar mills, diluted 1:1 with water.

After separating the amalgam, the tailings were sampled and screen
tests made.

Screen Tests:

Mesh Weight, per cent
—48 —065 | —100
—~ 484- 65 1.45
— 654-100.. 18-85 265
—~1004-150. , 2075 15-80
—~150+4-200. ., 21-85 30-45 10-3
—200 3710 51-10 897

Assays made on the sized products of —48-mesh tailing show the follow-
ing values:—

Weight, Assay,
Mesh per cent | Au, oz./ton
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Results:
Assay, Au, oz./ton Extraction,
Mesh No. sont
Feed | Tailing per cen
. RO PO 0-81 0-19 76-54
- T PP 0-81 0-28 65-43
100, - ee e e et et a e aa e aans 0-81 0-57 29-63

STRAIGHT CYANIDATION
Test No. 2

Representative samples of —14-mesh ore were dry-crushed in a disk
pulverizer to pass 48, 65, 100, 150, and 200 mesh.

Samples from each lot were agitated for 24 and 48 hours in cyanide
solution, equivalent in strength to 1.0 pound KCN per ton. Lime at the
rate of 5-0 pounds per ton of ore was added to give protective alkalinity.
The dilution was 3 parts of solution to 1 part of ore.

24-Hour Agitation:

A . . Reagents consumed,
Mesh No. Assay, Au, oz./ton E)Iz)iérraggi&n, Ib./ton ore
Feed | Tailing KCN CaO
e T 0-81 0-38 5309 0-15 3:66
L L T 0-81 0-22 72.84 0-15 3.71
=100, . . 0-81 0-08 90-12 0-15 3:06
=150, . e 0-81 0-04 9506 0-30 4-10
=200, .. 0-81 0-07 91-36 0-30 4.16
48-Hour Agitation:
, Reagents consumed,
Mesh No. Assay, Au, oz./ton E;grraggl%n, 1b./ton ore
Feed , Tailing KCN l Ca0
=48 e 081 0-28 6543 0-16 3.5
L T 0-81 0-16 80-25 0-15 3:65
=100, ., 0-81 0045 04-44 0-15 3:95
150, e, 0-81 0-04 95-06 0-15 4-10
=200, .. e 0-81 006 92-59 0-45 4.10

BLANKET CONCENTRATION
Test No. 3

A representative sample of — 14-mesh ore was ground for 10 minutes in a
jar mill with steel balls. The dilution was 4 parts of ore to 3 parts of water.
The ground ore was passed over an experimental blanket table set at a
slope of 2% inches to 12 inches. A screen test shows the grind. A similar
test was made in which the ore was ground for 20 minutes.
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Screen Tests:

lo-gn(iiqute 20-gn(ii!}ute
grinding, | grinding
Mesh weight, | weight,
per cent per cent
+ 48 2:60 0:05
~ 484 65...00iunnnn . “ve 12.75 085
— 654100 2060 805
—100+4-150 16-60 15.26
—160-+-200 16-90 24.6b
—200 30-556 5115

The results of the blanket concentration are shown in the table.

10-Minute Grinding:
Distribu- .
. : Ratio of
. Weight, | Assay, Au, tion
Products per cent oz./ton of gold, cor;(iglllltra-
per cent
Feed......ovvvvvnnnnnn eraeiaaeaae s PN 1000 081 10000
Blanket concentrate. . 4.0 21-50 76-24 251
Blanket tailing. ..oooiviiinianenns . 96-0 0-28 23.76
20-Minute Grinding:
Distribu- :
. h Ratio of
Weight, | Assay, Au tion
Produsts per cont oz./ton | of gold, cong?ggra-
per cent
Feed.vovvverniinnnn,s 100-0 0-81 100:00
Blanket concentrat; e 504 18-94 0824 20:1
Blanket tailing. ... erreererreanaan 9496 0-18 176

Nora:—Panning the blanket concentrates would remove about 2 per cent of the weizht as quartz gangue. This
would result in higher grado of concentrate and a much greater ratio of concentration with about the same
recovery. The feed assay in each test is the average for the whole shipment.

BLANKET CONCENTRATION FOLLOWED BY FLOTATION
Test No. 4

A representative sample of —14-mesh ore was ground in jar mills,
dilution 4 : 3 to give a 50 per cent —200~mesh product.

The ground pulp was concentrated on a blanket table set at a slope of
2% inches to 12 inches. The blanket concentrate was panned to remove as
much gangue as possible.

A sample of the blanket tailing was concentrated by flotation, using the
following reagents:

1 (o6 F . 1 N 4.0 1b./ton
Potassium amyl xanthate 02
53T ) 02 “

The results show that 85 per cent of the gold was recovered in the
blanket concentrate with a ratio of concentration of 149 : 1, and 11-5 per
cent of the remaining gold was recovered in the flotation concentrate.
The overall recovery was 97 per cent.
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The table shows the results of the test.

Blanket Concentration:

Assay, Distribu- .
. ' h Ratio of
Weight, Au tion
Products per cent 0z./ton of gold, congi%xg;m-
yer cent
T PN 100-00 0-81 100-00
Blanket concentrate.........oveveiiiiiniinnn 0-67 130-94 85-48 149 : 1
Blanket tailing. .....vvvivniiiiiiiiiiniiiinen 99.33 0-15 14-52
Flotation Concentration:
: Asgsay, Distribu- Ratio of
Products X?'fe}:ft’ Au, ! of g‘oolﬁ concentra-~
, p
0z./ton per cent tion
Tlotationfeed. .....oovvvviviiverrininnenennes 100:00 {....0vvnnnns 100-00
Flotation concentrate. ... ..vevvvvrnrenrinenn. f1.72 668 7957 58:1
Flotationtailing.......coovvvvivieivienenenns 98.28 0-03 2043

Recovery by blankets.,.....ovvreiivienererniierrenrneenraenas

8548 per cent
Recovery by flotation, 7957 X 14:52,. ... cvviver vivreinenrnenns 11:556 ¢

TOtAl TeCOVETY . vt vt rsrerennereneerearerensnrons 97-03  «
Loss in tailing, 20:43 X 14:52... .. .c0vviriirinneniniernsoninnins 2:97 «
100-00 «

1This produet assays 10 per cent lead.

BLANKET CONCENTRATION AND CYANIDATION
Test No. 6

A representative sample of —14-mesh ore was ground in a jar mill,
dilution 4 : 3, to give a product 50 per cent —200 mesh.

The ground pulp was concentrated on a blanket table set at a slope of
2% inches to 12 inches.

The blanket tailing was treated by cyanidation. One sample of
tailing was treated direct by agitating in a solution of sodium cyanide
equivalent in strength to 1.0 pound KCN per ton. The dilution was 1 part
tailing to 2% parts of solution. Lime at the rate of 5 pounds per ton of
tailing was added to give a protective alkalinity. The period of agitation
was 24 hours.

A second sample of blanket tailing was reground in a jar mill to 83 per
cent —200 mesh and cyanided similarly to the first sample.

The results of the test are shown in the table.

Blanket Concentration:

Weight, | A9 Rt (latio of
H u, ontra-
Products per cent oz./ton gérggér}l% tion
Feed, .. oveie i e 10000 0-81 100-00
Blanket concentrate...........ccviiviiiiiinns 289 32.33 89-74 34-6
Blanket tailing.........oovvviiiiiiineniinina. 97.11 0-11 10-26
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Cyanidation:
Period Assay, A 4 Reagents consumed,
of ¥ Au, oz./ton Extraction, Ib./ton
Sample No. agitation, per cent
hours Feed Tailing KCN Ca0
................... 24 0-11 0-01 90-91 0-19 381
Reground ........... 24 0-11 0:005 95+45 0-38 4.11
Recovery on blankets. oovueurenreniieeenrensireneioiensnnnenrons 8974 per cont
Cyanide Test 1: 90-91 X 10-26....... e e rea et taeeans 9-33 “
99.07 ¢
Cyanide Test 2: 9545 X 10:26 = 9:79 - 89:74 =u0.vvurnvnnnrnns 99-53 “

PLATE AMALGAMATION AND BLANKET CONCENTRATION

Test No. 6

A representative sample of —14-mesh ore was ground in a jar mill to give
a product 50 per cent —200 mesh.

The ground pulp was amalgamated on an experimental amalgamation
plate set at a slope of 2% inches to 12 inches.

The amalgamatlon tailing was sampled and a representative portion
was concentrated on an experimental blanket table set at a slope of 23
inches to 12 inches.

The blanket concentrate was panned to remove as much gangue as
possible.

The results of the test show an overall recovery of 93 per cent.
The following table shows the results obtained in the test.

Amalgamation:
Wolahs Azsxay, Dii_tribu-
eigh u ion
Products per cent 0z, /ton of gold,
per cent
LT P S RN 100-0 0-81 100-00
B 0T 1435 OO R U B 54-32
Amalgamation tailing. . ...viiveiiiiiiiiiiiiiiiierreeas i i iiieens 0-37 45-68
Blanket Concentration:
Distribu- s
s Assay, Ratio of
Products g;?%g:fé ' of ngd concentra-
0z./ton per cent tion
Blanket feed.....ovvvueeiniierierreninieeennn. 100-00 I.......... 100-00
Blanket coneentrate. ...o.vvevieiiiiianireennns 0-51 8416 8436 196 : 1
Blanket tailing. .....oveuiereiiienerieranninns 9949 008 15.64

Recovery by amalgamation

Recovery by blanketing, 84-

86 X 45:68...0viniiianiiiiieiennies

5432 per eent
38-54 ¢

0286
714

100-00

{3
3

o

—
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PLATE AMALGAMATION AND FLOTATION
Test No. 7

A representative sample of —14-mesh ore was ground in a jar mill to
give a product 50 per cert —200 mesh.

The ground pulp was amalgamated similarly to thatin Test No. 6.

A representative sample of the tailing was treated by flotation using
the following reagents:

Soda agh,. . .v.vereiiiiiiiiiirriieieiiieiiiiereinaen, Ceerreeeteaana, 4.01b, /ton
Potassium amyl xanthate, . .oeeveeeeerererreeeerenrnenrneroreenens 0:2
PINe O8lu s erutie v tunsennenressensennnsesnoerioenneeenionnesarenss 0-2

The results of the test are shown in the table.

Amalgamation:
Distribu-
Products We"ghté Assiﬁy' ftim}d
per cen of go
0z./ton per cent
T 100-0 0-81 100-00
Amalgam........ S I 53.7
Amalgamation tailing. ..oy vviivveiienreirireriirieerine]ereriecneans 0-375 46-3
Flotation:
Distribu- .
. Agsay b Ratio of
Products Vé’:l(%g};é Au, ! ftl%lid concentra-
p oz./ton Eergcené tion
Flotationfeed.....c.ovvvvnviviirinenenennene 100-0 )....00vn.nnn 100-00
Flotation concentrate...oovveerreriisinsanenns 2-62 25-4 66-78 38:1
Flotation tailing. ......oovvvvvriienienieineans 97.38 0-34 3322
Recovery by amalgamation. ..o, veeierrerieeiioieneironnrensne 53+70 per cent
Recovery by flotation, 66:78 X 46-8.....vivviiivrvrrenenrnrees 30.92  «
Overall reCOVEIY veurrrnreriniereeniniasinnirasiianses 84.62 ¢
Toss in tailing, 33 A L Lk 1538 “
100-00 “

AMALGAMATION OF BLANKET CONCENTRATE
Test No. 8

A representative sample of —14-mesh ore, consisting of 8,000 grammes,
wag ground in jar mills, dilution 4 : 3, to approximately 53 per cent minus
200 mesh.

The pulp was concentrated on a blanket. The concentrate was
sampled for assay and the remainder amalgamated with mercury.
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The results of the test are shown in the table.
Blanket Concentration:

. Assay, oz./ton Distribu- | gt of
Weight, ! tion
Products per cent of gold, conbciglll]tra-
Au Ag per cent
10000 0-81 0-71 10000
1.47 60-94 2326 8920 68:1
98-53 (115 & PN 10-80
Amalgamation:
Assay, oz./ton Distribution, per cent
Produets
Au Ag Au Ag
Teed (blanket concentrate)..........c..ouveen. 60-94 23-26 100:00 100-0
allin. v vttt iii i esienasaenrrenenniens 404 4.61 663 19-8
Amalgam by difference....c..veeivirieinnnenes 56.90 18-65 93.37 80-2
Recovery of 20ld, 934 X 801 2. .. itiiirr ittt irriiietiiirieriirersrriiaaeeeans 83.3 per cent

Amalgamation recovers 80 per cent of the silver in the concentrate.

FLOTATION

Test No. 9

Several flotation tests were made on the ore. On account of the free
gold present the products were erratic. A high tailing was made in each
test.” The following tests are examples of recoveries made.

In each test 1000-gramme representative samples were used.

Test No. 9a
Reagents to Ball Mill:

e Ts £ ) U PN 4.01b./ton
Dilution, 4 : 3 with water.
Grind, 48+ 5 per cent ~200 mesh.

Reagents to Flotation Cell:

Potassium amyl xanthate........cooviiiiiiiiiiiiiii i, 02 Ib./ton
T 1 0.15 «
Results:
Distribu- .
. b Ratio of
Weight, Assay, tion
Products per cent oz./ton of gold, congieo!;tm-
) per cent
Feed. ettt a s e i 100-0 0-81 100-0
Flotation concentrate ...........oovevvunnnnn, 2:0 43-12 84.6 50:1
“ tailing....oiiin i 980 0:16 15:4

————————
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Test No. 9b
Reagents to Ball Mill:
Soda ash..... e eereee ey Ceeeerees Ceererearieaeres viveersseess 06:01b./ton
Dilution. .o.vvvrenevreirernaseenns T T
Grind, 80 per cent—200 mesh.
Reagents to Flotation Cell:
Potassium amylxanthate.....ovveeveviineinenss Cevrerereneaes .. 0:21b./ton
Pine oil. ...... Ceereeeraneieaen Ceeveerereee e ereerttereaetreriees 02 0«
Results:
Distribu- .
Weight, Assay tion Ratio of
Products per cent oz./tm'l of gold, congpntm—
per cent ion
T 100-0 0-81 100-0
Flotation concentrate........vovvvenvivensnses 2:5 31.20 83-8 40:1
“ tailing.....covviviiiiiiiiiien 97.5 0-155 16-2
Test No. 9c.
Reagents to Ball Mill:
Sodaash................. i eiatenaer e, erereaeeiraenes veerve. 6:01b./ton
Barrett No. 4............00 PR 02 «
BT 5 Ceeeereriraes oo 4:3.
Grind, 78- 5per cent —200 mesh.
Reagents to Flotation Cell:
Sodium ethy! xanthate...... PR P 0-2 1b./ton
Pineoil............... veeen 05 ¢
Results:
Woicht Assay Distribution, Ratio of
Products elgnt, Oz./ton Per cent per cent concen-
por cent tration
Au Ag Pb Au | Ag
Feed.......ovovvvenne 100-00 0:81 0-71 027 100-0 1000
Flotation concentrate.. 1.48 41.31 34.564 12:44 66-0 65:8| 67-6:1
“ iling...... 98-59 0-32 (1132 18 P 34-0 34.2
Test No. 9d
The same reagents were used throughout.
Results:
Woish Assay Distribution, Ratio of
Products eight, Oz./ton Per cent per cent concen-
per cent tration
Au f Ag Pb Au ' Ag
Feed......ovovvvnuinn 100-00 0-81 0-71 0-27 1000 100-0
Flotation concentrate. 1-36 37.81 27:31 12-84 59-8 5331 73.5:1
« tailing...... 98+64 0-35 033 [......vtt 40.2 46-7
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AMALGAMATION OF FLOTATION CONCENTRATE \

Test No. 10

The concentrate from several tests was combined and, after mixing, it :
was sampled for assay. The remainder was amalgamated with mercury

similarly to the blanket concentrate in Test No. 8.

Flotation:
Assny Distribution
“ . d Ratio of
Weight per cent "
Products per cont Oz./ton Per cent g(r);'xgﬁ)!;
Au [ Ag Pb Au Ag
Food.,..oovvvruennns 100-0 081 0:71 027 100-00 100-00
Tlotation concentrate. 2.0 41-44 33-66 10-52 79-15 7650 50:1
“ iling...... 98.0 0-22 (1251 1Y [ 20-85 2350
Amalgamation:
Assay, oz./ton Distribution, per cent
Products
Au | Ag Au_ | Ag
Feed (Hotation concentrate)........vvvvuvunns. 41.44 3366 100-0 100-0
Tailing. s v iiiir e inartninrirseiensanasans 12.02 13-13 29.2 39-0
Amalgam by difference......evevevivinnnnenns 2942 20-53 70-8 61-0

Overall Recoveries by Amalgamation:

Recovery of gold, 70:8 X 70:15. ...\ viviiiriiieriienirineenenens
Recovery of 8ilver, 1.0 X 76:8..0.vuvvrrrrereiernseroneenereenss

5640 per cent
46-7 “

SUMMARY OF EXPERIMENTAL TESTS

1. Amalgamation of —48-mesh ore gave a recovery of 76-5 per cent.

2. Straight cyanidation of ore crushed —150 mesh gave a recovery of
95 per cent in 24 hours.

3. Blanket concentration gave a recovery of 98 per cent on ore crushed
51 per cent — 200 mesh.

4. Blanket concentration followed by flotation gave a recovery of
97 per cent.

5. Blanket concentration followed by cyanidation gave a recovery of
995 per cent.

6. Plate amalgamation followed by blanket concentration gave &
recovery of 93 per cent.

7. Plate amalgamation followed by flotation gave a recovery of 85
per cent.

8. Amalgamation of blanket concentrate gave a recovery of 93 per
cent of gold in the concentrate.

9. Straight flotation gave a recovery of 85 per cent.

10. Amalgamation of flotation concentrate gave a recovery of 71 per

cent of gold in concentrate.
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SUMMARY AND CONCLUSIONS

The microscopic examination of polished sections of the ore showed it to
contain a large amount of free gold.

It was, therefore, expected that some method using amalgamation
would recover a large percentage of the gold.

The results of the experimental tests show that when the ore is crushed
to 50 per cent through 200 mesh and passed over amalgam plates only
about 54 per cent of the gold is recovered. However, by passing the ore
over special corduroy blankets recoveries of from 85 per cent to as high as
98 per cent were obtained in the blanket concentrate. The blanket con-
centrate obtained in Test No. 4 is more comparable to mill practice and it
shows that blankets will recover at least 85 per cent of the gold. By amalga-
mating this blanket concentrate in a clean-up barrel 93 per cent of the gold
was extracted. This means that a minimum recovery of 79 per cent of the
gold can be obtained as bullion by a simple blanket plant.

The test work further shows that if amalgam plates are used in con-
junction with the blankets the recovery of bullion will be raised to about
90 per cent. (Refer to Test No. 6). An additional recovery can be made
by shipping or further treating the tailing from the amalgamation of the
blanket concentrate, as the product will contain, according to the tests,
over 4 ounces per ton.

The test work also shows that the blanket tailing can be further con-
centrated by flotation to yield an additional recovery. The concentrate
produced will be of shipping grade and contain over 10 per cent lead and
some additional value in silver.

The ore was also found to cyanide readily, giving recoveries up to
95 per cent. In conjunction with a cyanide plant blanket concentration
or hydraulic traps in the grinding circuit is recommended; otherwise,
metallic gold will accumulate in the ball mill and classifier circuit.
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Ore Dressing and Metallurgical Investigation No. 595

ORE FROM THE ARNTFIELD GOLD MINE, AT ARNTFIELD, QUE.

Shipment. A shipment of three lots of ore, aggregate weight ap-
proximately one ton, was received August 14, 1934. The shipment con-
sisted of three distinet samples of ore from different parts of the mine. The
samples were submitted by V. A. James, Resident Manager, Arntfield Gold
Mines, Limited, Arntfield, Quebec.

Assays and Characteristics of the Ore. The samples assayed as follows:

Gold, oz./ton Silver, oz./ton

SamMPle NO. Leuieriererierrnrserssensosenersseesnenenss 0:57 0:08
Sample NO: 2. it irei e iniineerriensnsnsesesensnsnensas 0:23 0-05
Sample N0 8. iiiiiiiieiinresrriiirnsesennsersrsnnnsenns 0-36 0-10
Samples Nos. 1,2, and 3, mixed.......oovrirnerrinninnns 0-42

Specimens of the three lots of ore were selected and twelve polished
sections were prepared and examined microscopically.

Lot No. 1. The ore of Lot No. 1 is light grey in colour, fine-textured,
and is highly siliceous with a considerable amount of light grey quartz and
some finely disseminated carbonate. It contains abundant disseminated
pyrite, a very small amount of chalcopyrite and rare tiny grains of pyrrho-
tite. Some portions show finely divided hematite.

Native gold occurs chiefly as very small grains in the quartz, but is also
present in the pyrite. An analysis of the occurrence of the native gold
gives the following data:

Per cent
GOld 1N QUATEZ . . e e v verirnsieniernrensrenesnnnsessosernsronseonnns 50
Gold in eracks In PYTIEO .« cuvvrerrrrnrerrerrrererensreceseeesraenns 37
Gold enclosed within the pyTite....ecvvviiriviiiiertririnenranaeens 13
100
Mesh Per cent Au
L S T 410
B 71 w1 1S 251
~ 560+ 800... . 12-8
B o 1 N 7.7
Lo 8L o 11 5.9
=16004-2300. . . 4o everierinir ittt et r s aasrteasersarassenesarsrares 54
Lo 1.1 R 2:1
100:0
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Lot No. 2. The ore of Lot No. 2 is light greenish grey in colour, is
highly siliceous, and contains numerous fine stringers and indistinet bands
of quartz and a considerable amount of finely disseminated carbonate. It
varies somewhat from that of Lot No. 1 in the following points:

(a) Pyrite is rather sparingly disseminated in some parts of the ore,
in other parts being so abundant that it forms masses; although of sporadic
occurrence, the content of pyrite is probably lower in Lot No. 2 than in
Lot No. 1.

(b) Hematite is abundant and occurs as small ragged flakes usually
roughly parallel to the structure.

(¢) Magnetite is locally abundant and occurs as large to medium-
sized crystals, which often contain small grains of chalcopyrite. Chal-
copyrite occurs as above and as small disseminated grains in the gangue,
usually associated with carbonate.

No native gold was seen in the sections from this lot.

Lot No. 8. The ore of Lot No. 3 is reddish brown to dark grey in
colour, is highly siliceous and contains small patches of quartz and fine
stringers and disseminated grains of carbonate. Pyrite is disseminated
along indistinet stringers in the gangue, and hematite is locally abundant,
the latter mineral in extremely finely divided form probably being re-
sponsible for the reddish brown colour of much of the ore. Chalcopyrite
rarely occurs as tiny grains in pyrite.

A few small graing of native gold were seen within the gangue, usually
near or against pyrite. The grain sizes of the gold in this lot, based on the
meagre data, are as follows:

Mesh Per cent Au

— 3254 560 33
— 5604 800 26
— 800-1100... 18
—1100--1600 12
18002800, . ottt e e e e et e e anrees 8
—2300 4

100

Summary of Characteristics of the Ore. Three lots of gold ore from
Arntfield Gold Mines, Limited were examined microscopically and found to
consist of a highly siliceous gangue material that varles considerably as to
colour, but which commonly is composed of what is regarded as highly
silicified country rock, quartz, and a considerable amount of disseminated
carbonate.

The metallic minerals vary considerably in quantity, but pyrite is
consistently disseminated through the ore. Loecally, hematite and magnetite
are prominent. A small amount of chalcopyrite and rare pyrrhotite are
present.

Native gold was seen in samples from two of the three lots, and appears
to be more abundant in the quartzose portions of the ore that contain
abundant pyrite. It occurs chiefly in the gangue and in cracks in the
pyrlte, but a small proportion is present within pyrite. The native gold
is extremely finely divided—a fact which indicates the necessity of grind-
ing comparatively fine.
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ExrerIMENTAL TBSTS

Cyanidation tests at various grindings and pulp dilutions were carried
out on the ore and extractions ranging from 83.3 to 97-6 per cent of the
gold were obtained, the highest extraction being obtained with the finest
grinding and the highest dilution ratio. A few blanket concentration tests
were also made and in each case about 25 per cent of the gold was recovered
in adconcentrate amounting to from one to two per cent of the weight of feed
used.

Details of the tests follow:

CYANIDATION
Tests Nos. 1 to 18

In this series of tests, samples of the ore were ground wet in ball mills
t0 46-2, 69-0, and 94.9 per cent through 200 mesh. Duplicate samples of
each of the above sizes were agitated in cyanide solution, 1.0 pound KCN
per ton, for 24 hours with three different pulp dilutions, namely, 2 : 1,
1.5 :1,and 1 : 1 (solution to solids). The tailings were filtered, washed,
and assayed for gold.

Summary:
Teed sample: gold, 0-42 oz./ton.

Approx. Pulp Tailing . Reagents consumed,
Test No. grinding, dilution, assay, Extraction, 1b./ton
* per cent solution: u, per cent  j————on—————
—200 mesh solids o0z./ton KCN Ca0
46-2 2:1 0-06
46-2 2:1 0-07
46-2 1.5:1 0-055
462 1-5:1 0-050
46-2 1:1 0.07
46-2 1:1 0-07
690 2:1 0-03
69-0 2:1 0-03
69-0 1.5:1 0-04
690 15:1 0-03
69:0 1:1 0-04
69-0 1:1 0- 045
94.9 2:1 0-01
94.9 2:1 0-02
949 1.5:1 0-02
949 1.5:1 0-015
94.9 1:1 0.03
94.9 1:1 0-03

PLATE AMALGAMATION AND CYANIDATION
Tests Nos. 19 and 20

In these tests two samples of the ore were ground 46-2 and 69.0 per
cent through 200 mesh and passed over amalgamation plates. The plate
tailings were sampled and assayed, and portions of each were agitated in
cyanide solution, 1+0 pound XCN per ton, for 24 hours. All the products
were assayed for gold.
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Summary:
Feed sample: gold, 0-42 oz./ton.

Approx. Cyanide Reagents consumed,
Test No grinding, | Extraction,| tailing |Xxtraction, Ib./ton
’ per cent per cent; a8say, per cent |—m™MmMm ———
—200 mesh Ay, oz./ton KCN l CaO
10 iiiieeiiinenrarenees 0-33 214 0-065 63-1 0-20 4.30
] 0-27 357 0.04 54-8 0-10 3-890

BLANKET CONCENTRATION
Tests Nos. 21 to 23
Samples of the ore were ground 57 -6, 690, and 802 per cent through

200 mesh and passed over corduroy blankets set at a slope of 2-5 inches per
foot. The products were assayed for gold.

Summary:
Approx. Wei Distribu-
PPIC eight, Assay :
Test No. gpré:‘%g;%’ Produet per ’ Au, ’ oftézllld
—200 mesh cent 0z./ton per cent
4 §7-6 {Concentrate......... 1-92 5-86 26-8
Tailing. ,........... 98-08 0-33 74.2
Feed (cal).......... 100-00 0-44 100-0
N 69-0 |Concentrate......... 1:85 6-04 26-2
Tailing. .....co0uee 98-15 0-32 73.8
Feed (cal.).......... 100- 00 0-43 100-0
. 80-2 |Concentrate......... 1.17 8.92 24-8
Tailing. . .oveenieen, 98.83 0-32 752
Feed (cal.).......... 100-00 0-42 100-0

CYANIDATION WITH TABLING

Test No. 24

In this test a sample of the ore was ground 69 per cent through 200
mesh in a ball mill and agitated in cyanide solution, 1-0 pound KCN per
ton, for 24 hours. The cyanide tailing was sampled and assayed, and the
remainder of it was passed over a small laboratory-size concentrating table.
The table concentrate was sampled and assayed and the remainder of it
reground and re-cyanided. The table tailing was sampled and assayed,
but not further treated.

01308
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Summary:
Distribu- Reagents consumed
Weight, | A859Y» | gion  |[Recovery, lb./ton
Product Ay, 1d, | per cent
per cent 0z./ton of gold, of total |—m™@™——————
per cont KON | Ca0
Table congentrate............... 23-3 0-11 62-6 12 I PO IR TP R
“ gand tailing......ooo0ennnn 49-6 0:02 2.2 2 S R
“ glime “ .......... .. 27-1 0:02 132 i T R [N
“ feed (call)...ooounen.n .. 100-0 0-041 1000 9.8 0-66 2:70
Concentrate cyanided............ 23-3 (1317 2 IR RN 0.38 1-14
Average talling..o.oooiviiiiiiiiiiiiiiii i e 0-022 oz./ton in gold
Extrg‘otion by oyuniq‘ation Of OTBurevereevenivnrantnresionnerssacnes 90-2 per‘?ent
Total extraction. . .vveueerieieiirereeserssnrnesersrnraceas 94.7 «

CONCLUSIONS

The test work carried out indicates that straight cyanidation, with
perhaps tabling out and regrinding of the sulphides, is the most practical
method for treating this ore. In order to produce a low tailing by straight
cyanidation the ore must be ground comparatively fine, 90 or more per cent
through 200 mesh. (See Tests Nos. 1 to 18).

In Test No. 24, with the ore ground 69 per cent through 200 mesh, an
overall extraction of 947 per cent of the gold was obtained with an average
tailing of 0-022 ounce per ton in gold. This is 2 somewhat lower extraction
than is obtained in Tests Nos. 12 to 16, although in this case the sulphides
were tabled out, reground, and re-cyanided.

It may be possible to determine a point somewhere between these two
to which the ore could be ground and, with the assistance of table con-
centration and regrinding of the sulphides, an extraction obtained that
would be equal to that resulting from fine-grinding all of the ore.
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Ore Dressing and Metallurgical Investigation No. 596

GOLD ORE FROM PONTIAC-ROUYN GOLD MINES, LIMITED,
ROUYN TOWNSHIP, QUEBEC

Shipment. A shipment of gold ore, weighing 2,470 pounds, was
received on September 7, 1934, from the Pontiac-Rouyn Gold Mines,
Limited, Rouyn township, Quebec. The sample was said to be from the
“Quartz Vein” of this company’s property.

The sample was submitted by E. K. Fockler, on instructions of J. A.
%indsay, Vice-President of Minefinders, Limited, 100 Adelaide St. West,

oronto.

Characteristics of the Ore. The gangue consists of white quartz and
light greenish grey to brown mottled country rock, which contains a con-
siderable amount of carbonate. The quartz is locally much stained by iron
oxides.

Pyrite, the most abundant metallic mineral, is rather sparingly dis-
seminated as large irregular grains, A trace of chalcopyrite is present in
the pyrite.

In the polished sections examined only one grain of native gold was
seen. This oceurs within pyrite and is between 200 and 325 mesh in size.

Sampling and Analysis. The shipment was crushed and sampled by
standard methods and a representative sample assayed.

(1673 N 0:160 oz./ton
1531877 0-08 “
e « PN 1-73 per cent
1S 01 ) (R 0-63 B
1S58 91-30 “
IMI@. s e oe e atcuneeennrnasansnsnorenssssnesansassassessssnsssos 0-64 “

ExpeEriMENTAL TmSTS

The following experimental tests were conducted:—
1. Amalgamation.

2. Straight cyanidation.

3. Straight flotation.

4. Blanket concentration followed by flotation.

5. Blanket concentration followed by flotation, with finer grinding
than used in Test No. 4.
611083
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AMALGAMATION
Test No. 1

Representative samples of —14-mesh ore were dry-crushed in a disk
pulverizer to pass 48 and 100 mesh.

From each, a portion of ore weighing 1,000 grammes was amalgamated
with mercury in jar mills, diluted 1 : 1 with water.

After separating the amalgam, the tailings were sampled for assay and
a screen analysis was made to determine the degree of grinding.

Results:
. Assay, .
Mesh No. Ay, oz./ton Extraction,
: per cent
Feed [ Tailing
L < 2SS 0-160 0-10 37.50
L LN 0-160 0-08 50-00

Weight, per cent
Mesh No

—48 | —100
B 2 w1 910 fovrveraraans
Lo L et L1 S PN 20095 .ooiviiinien
1004180, 4t ettt et tr st ee et rea e s eaaes 17.40 4.85
B T 1 PR 12-40 18.45
=200 st ieeieee et ei e a e s ta ettt ettt st as 4015 76-70

100-00 10000

STRAIGHT CYANIDATION

Test No. 2
Representative samples of —14-mesh ore were crushed dry to pass 48,
100, 150, and 200 mesh. Representative portions from each were agitated
for 24 and 48 hours in cyanide solution equivalent in strength to 1-0 pound
KCN per ton. The dilution was one part ore to three parts solution.
Lime at the rate of 30 pounds per ton of ore was added to the solution to
give a protective alkalinity.

Results:
Reagents consumed,
Assay, Au, oz./ton Extraction, 1b./ton ore
Mesh No. DoF cent

TFeed Tailing KCN CaO
24-Hour Agitation: :
—48,...... beerasuacssacrauinans 0-160 0:02 87-50 0-2 2:10
=100, 0 i i e neane 0-160 0-015 90-63 0.3 2:40
=160, i 0-160 0-015 90-63 0.3 380
=200, . i iir i 0-160 0.01 93-75 0.3 3:95
48-Hour Agitation
L - P RN 0:160 0-02 87.50 02 1.95
=100, 0160 0.015 9063 0-3 240
L 1 0-160 0.015 90-63 0:3 3:80
=200, i e 0-160 0..01 90-63 0:3 4:10

Note.—Additions of lime were required in the case of the —150-mesh and —200-mesh ore.




113

The low consumption of cyanide shows that no appreciable amount of
cyanicides is present in the sample of ore used in the test.
STRAIGHT FLOTATION

Test No. 8

A representative sample of —14-mesh ore was ground in a jar mill with
the following reagent:

10T N 4.0 1b./ton

Reagents to Cell:

Potassium amyl xanthato....ooervviverivrrrniriereessoersinsansnss 0-2 1b./ton
0 00 | 0-05 ¢

A screen analysis was made on the flotation tailing to show the degree
of grinding.

Screen Analysis of Flotation Tailing :

Weight,
Mesh per cent
Bl £ 1 2-40
B 1 1 950
B 11 22425
Lt 11 PN 63.86
Results:
. Assay. Distribution :
Weight ’ ' Ratio of
Produch por oz./ton per cent concen-
ceng An Ag Aun , Ag tration
Feed. oo ovivinvrernnenrnrnnnnnns 100.00 0:16 0-08 10000 100-00
Flotation concentrate............ 1.64 8-60 3.92 832-75 75:5 66:1
Flotationtailing.........evvvuns 98-46 0-03 0.02 17.25 245
An analysis of the flotation tailing showed:
ST 01 3 0-03 per cent
15 o 0-68 ¢
5150 P 93.60 ¢
T8, st ase s aneaneeennasenassnronsnneensosnsesoansasons sosases 0-73 ¢

BLANKET CONCENTRATION AND FLOTATION
Test No. 4

A representative portion of the feed sample, —14-mesh ore, was ground
in a jar mill with steel balls for 20 minutes. The dilution was four parts of
ore to three parts of water. The pulp was concentrated on a special
corduroy blanket on & table sloping 2% inches in 12 inches.

The blanket concentrate was panned to remove gangue and give a
maximum concentration of gold.
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The blanket tailing was treated by flotation, using the following
reagents:

Sodaash..ccevirinininenees e s et e et e e e riarans

2:0 1b./ton
Potassium amyl xanthute ......... ererraaaes e n e e 0-2 “
Pine oil.vvviiiiiiiiiiiiiiiriineiineinnn, PN 005 “
Results of Blanket Concentration:
Distribu-~
Weight, Assay, tion Ratio of
Product per Au, of gold, concen-
cent oz./ton per cent tration
B 10000 0:16 10000
Blanket, concentrate. . 0.31 20.02 40-91 323:1
Blanket tailing......ovvuervnnans eriearans s 9969 0-09 59.09

Results of Flotation:

Weight, Assay, szfr;lbu- Ratio of
Product per Ay, of 0 1d, concen-
cent oz./ton P erggent tration
Blanket tailing
Lo B pee. Y SRR 100-00 0-09| 10000
Flotation concentrate...................... 1:35 4.54 7568 74:1
Flotation tailing............ et ierereieraea, 98.65 0:02 24+32
An analysis of the flotation concentrate showed:
Per cont
Sulphur...... . seeecuetunsvteretanssanturatbes [N 356
TON....... Cranracerransnras sessesasun PR RN PN Chevaras 36-96
Silica. .vveirrninirinns e Serenretensearnrenaratiartoins cerees 15:87
L0 1 Crestiiiirse 0-22
Summary of Results of Test No. 4:
Per cent
Recovery of gold by blanket. . c.vvveurerieriinerereneraiennns e 4049
Recovery of gold by ﬁotatlon, 75-08 X 59. 09 .................. 44 72
Overall recovery of gold......vvvveeviiiiininnnnnins . 85463
Loss in flotation tailing, 24:32 X §9:00........c00000vnes 1437
100-00

A screen analysis on the flotation tailing shows the degree of grinding.
Screen Analysis:

Weight,

Mesh per cent
— 484 65 1-86
9.25
1595
24:10
49.15

100-00
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c'i[‘he high ratio of concentration and the coarse grinding should be
noted.

The amount of soda ash used in this test was much more than was
necessary; less than 1 pound per ton will be required in practice.

Test No. 6

A representative portion of —14-mesh ore was treated similarly to that
of Test No. 4, except that the grinding period was increased to 30 minutes.

A screen analysis on the flotation tailing shows the degree of grinding:

Weight,
Mesh per cent
B33 o L1 1.5
e L e | 650
=AB04-200. . .0t tr et eerae i is e es s s e s sa et st aarrs 2120
L 11 70-80
100-00

The same reagents were used in flotation as in Test No. 4.

Results of Blanket Concentration:

Weight, Assay, Distribu- Ratio of
Product per Ag, oft :;oo!id concen-
cont oz./ton per cent tration
Feod. . overeeinrrrnrneeeariaransronnnsnesanns 10000 0-16 100-00
Blanket concentrate. .......eeverervanirarans, 0-23 31-48 44.64 435:1
Blanket tailing.....cooviveriinionennernaianss 99.77 0-09 56+36
Results of Flotation:
Distribu-
Weight, Agsay, tion Ratio of
Product per Ay, of gold, concen-
cent oz./ton per cent tration
Blanket tailing
Blanket ﬂotation} ............................ 100-00 0.00| 10000
Flotation concentrate 1.67 4-40 88.24 60:1
Flotation tailing.......... 08.33 0-01 1176
Summary of Results of Test No. 6.
Per cent
Recovery of 2old by blanket., . .....evrvrnsesnrancsnsrvranssens 44.64
Recovery of gold by flotation, 88+24 X 85:36... .. vv0eveveruenses 48.85
Overallrecovery of 2old. .o vuuvvrernssunrnrruerssansens 93.49
Loss in flotation tailing, 11-76 X 55:36.........c00000us. 651
100.00
An analysis of the flotation concentrate gave:
Per cent
S 1313611 32.80
TONM. o v as s susosornonsonnsasosnnonsnasssarorsosussssossnannrssnnes 35+35
1 21-556
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SUMMARY AND CONCLUSIONS
" Amalgamation of —100-mesh ore gave a recovery of 50 per cent of the
gold.
Straight cyanidation gave a maximum recovery of 93 per cent of the
gold on—200-mesh ore in 24 hours. The consumption of reagents was low.

Blanket concentration followed by flotation gave a recovery of 93-5
per cent in the combined concentrates.

The treatment methods indicated for this ore are straight cyanidation
with the sulphides ground to pass a 200-mesh screen; or flotation after
recovering as much free gold as possible by traps, jigs, or blankets prior to

flotation. The grade of the flotation concentrate can be varied to give a -

concentrate that will net the highest smelter return.
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"

Ore Dressing and Metallurgical Investigation No. 597

GOLD ORE FTROM GOD’S LAKE GOLD MINES, LIMITED,
GOD’S LAKE, MANITOBA

Shipment. Two shipments of ore were received from God’s Lake Gold
Mines, Limited, God’s Lake, Manitoba, on September 7 and 19, 1934. The
first shipment consisted of 5 bags, weight 590 pounds, and the second
comprised 17 bags, weight 1,900 pounds.

Characteristics of the Ore. Samples were selected from each ship-
ment, and 8 polished sections were prepared and examined microscopically
for the purpose of determining the character of the ore.

First Shipment. An examination of six sections of the first shipment
revealed that the ore consists of a gangue of smoky grey quartz and green-
to-grey country rock, which is somewhat schistose and banded. Sulphides
are rather sparingly disseminated throughout this gangue, and native gold
occurs in the quartz.

The sulphides are, in their order of abundance, pyrrhotite, pyrite,
arsenopyrite, and chalcopyrite. Pyrrhotite is chiefly confined to the
country rock, in which it occurs as finely disseminated grains. Pyrite
occurs as sparingly disseminated grains of medium size in both quartz and
country rock. Arsenopyrite is locally quite abundant in the schistose
portions of the ore, and here it occurs as small elongated crystals oriented
parallel to the structure. Chalcopyrite is very rare, traces of this mineral
being present in association with the pyrrhotite.

Native gold occurs as irregular grains in the smoky quartz and appears
to be of somewhat sporadic occurrence, some portions of the quartz being
barren while others contain many small grains of the metal. A quantita-
tive microscopic analysis of the gold gives the following grain size:—

Grain Size, Gold,
mesh per cent
Ee L1 e 1 12.2
— 1504~ 200........ veo. 183
B 1L 1 N 29-0
12 111 N 20-5
B 111 1 Y 7.4
B 11112 o 8 1 4.0
Eeng 14 1 3.5
B L1011 11 P 2-9
2300 i ieeeiue et haie et et a s ae b arseens 2.2
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Second Shipment. The ore of the second shipment is very similar to
that of the first. The gangue is chiefly smoky grey quartz and greenish
grey country rock, but one section contains a small amount of white quartz,
which appears to be barren.

The sulphides are sparsely disseminated in the country rock and are
rare in the smoky quartz. In their order of abundance in the sections, they
are: pyrite, pyrrhotite, and chalcopyrite, the last being present as a few
small grains associated with pyrite or pyrrhotite. Neither native gold nor
arsenopyrite was visible in the sections from this shipment.

Sampling and Assaying: The ore was crushed and sampled by stan-
dard methods.

Assay of first shipment: Gold.....vcvvvviiiiiiiiiiiiiiiiiniiiiie, 0-51 oz./ton
ilver 012
Copper 0-01 per cent
Assay of second shipment: Gold 0-50 oz./ton
ilver 011 ¢
Copper. .. 0:05 per cent

ExpErRIMENTAL TmSTS
A number of small-scale tests were carried out on the ore of Shipment
No. 1. These comprised classification, cyanidation, flotation, blanket
concentration, and amalgamation tests.
A mill run was made on 1,200 pounds of the second shipment of ore.

CLASSIFICATION
Test No. 1 '
In this test a 1000-gramme sample of the ore was ground wet for 15
minutes and then run through a hydraulic classifier. The purpose of this
test was to determine the amount of gold freed in the grinding and possible
recovery by traps in the grinding circuit.

s Assay, Distribu- | Ratio of
Product W: ’(ﬁ,ﬁ;’ Au, tion, concentra-~
pe 0z./ton per cent tion
OVeIBIZE. e vvenerrianerrnsrooneenrssesannnsns 3:39 3.-08 21.16 29-5:1
UnAersize. ..ooveererenrerienieraessinsenenes 96.61 0-40 78-84

A screen test on the undersize indicated that 44 .5 per cent of the ore

was minus 200 mesh.
Test No. 2

In this test the ore was ground for 30 minutes, which gave 74-6 per
cent through 200 mesh.

- Assay, Distribu- | Ratio of
Produet Vgelﬁhlfi'; Au, ! tion, concentra-
per cel oz./ton per cent tion
OVErsiZe. . vvvriiirennientrieinneranirennenns 343 6-80 5122 29-15:1
Undersize. .. vvveenvereeretenssnnesueseraesans 96-57 0-23 48.78

This indicates that at this grinding size slightly over 50 per cent of the
gold is present in the oversize.
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AMALGAMATION

Test No. 8

A 1000-gramme charge of ore ground to pass a 48-mesh screen was
barrel-amalgamated with 100 grammes of mercury for 1 hour.

Gold in feed....... Chreees TN Cedsessersessasiatsoian 0-51 oz./ton
Gold in tailing............... Ceresees Cereerresareseeneas vevriae.. 0165 ¢
Recovery by amalgamation.........ecoeeus. N RPN 67-65 per cent

Screen Test on Tailing:

15.‘)
B0 n e e e veven. 106
0. e, 115
—000s e erer e e, ORI et o 451
: 100-0
CYANIDATION
Test No. 4

In-this test series of 200-gramme samples at different sizes were
cyanided in a solution having a concentration equivalent to 1 pound KCN
per ton and a protective alkalinity of 5 pounds lime (CaO) per ton. The
pulp dilution was 3 : 1. Time of agitation, 24 hours.

Asgsay, Au, . Reagents consumed,
Product oz./ton Extraction, 1b./ton
per cent
Feed ' Tailing KCN Cal
— 48 mesh....... Cereareaneraeas 051 0-09 82:36 0-3 4.10
—100 mesh. ....... 0.51 0026 95-10 0-6 4-10
—160mesh....cceuerieriniiinnnss 0-51 0:03 94-12 0.6 4.26
—200 mesh....... Ceeeras 0-51 0-025 93-10 0-9 426
Screen Test on Tatlings:
—48 Mesgh —100 Mesh —150 Mesh
Weight, Weight, Weight,
Mesh per cent Mesh per cent Mesgh per cent
R R N | +160........ e 71 4200........ 125
4100.... 15-7 +200..0unnen.  19:0 —200........ 815
+150..... 14-2 —~200........ .. 739 —_—
+200. 12-9 —_ 100-0
—200... b1.1 100-0
100-00
Test No. 6
Similar to Test No. 4. Agitation for 48 hours.
Assay, Au, . Reagents consumed,
Product oz./ton Extraction, 1b./ton
per cent
Feed I Tailing KCN l Ca0
— 48mesh..cccvviniinnininiinnas 0-51 0-05 90-20 0.30 4:26
—100 mesh....... 051 0.03 94.12 1:06 4-26
—1560 mesh..,.... 0-61 0-02 96-08 1-05 5.80
—200mesh..iveiiieriiininiininss 0:61 0-015 97.06 1-35 5-95
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CYANIDATION AND FLOTATION

Test No. 6
A 3000-gramme charge of ore was ground dry to pass a 65-mesh screen.
The ore was run over a corduroy blanket. The concentrate was barrel-
amalgamated and cyanidation and flotation tests were carried out on the
blanket tailing.

Blanket Test:

; Assay Distribu- | Ratio of
Product Wexgl;%, Au, ! tion, concentra~
per ce! oz./ton per cent tion
TFeed........ 100-00 0-51 100-00
Congentrate. 3+09 9.291 5630 32:36 :1
Tailing, ..... 96.91 0-23 4370
Barrel Amalgamation of Concentrate:
Gold in amalgamation tailing......ovverieiniiieenenerrernneennes 0-50 oz./ton
ROV eI s vt teititsetenteeneratenseesssatnssnssnssnssnosnssnsnnes 94.62 per cent

Cyanidation of Blanket Tasling:

Two samples of the tailing were cyanided in a solution of concentration
equivalent to 1 pound XCN per ton and a protective alkalinity of 5 pounds
Ca0 per ton.

Assay, Au, - : Consumption of
Time oz./t;)n Eﬁrgg};‘lion refgents dguip
- H ution
Teed Tailing | Pereemt | goN Ca0 .
24 hourS.....cvvvvens 0-23 0-02 91-30 1-14 4.02 3:27:1
48 hours.......vev.n. 0-23 0-02 91-30 1-13 4.17 3:23:1

Flotation of Blanket Tailing:

A 1000-gramme charge of blanket tailing was reground for 10 minutes
with 0-088 pound Barrett No. 4 per ton and 4 pounds soda ash per ton. To
the cell were added 0-4 pound potassium amyl xanthate per ton and 0-05
pound pine oil.

o] Assay, Distribu- | Ratio of
Product We‘ﬂ};% Au, tion, concentra-
per ce o0z./ton per cent tion
T 10000 023 100-00
Concentrate 6-77 3-00 81.63 | 147731
B3 N 93-23 0-05 1837
Screen Tests:
Blanket Tailing Tlotation Tailing
Weight, Weight,
Mesh per cent Mesh per cent
B o L 6.0 L 0 X N 5.0
o L] N 17.2 F150. it 9.1
F200. 0 it 18:3 F200. . 19.5
=200, .. iirireteneneiranaas 48.5 =200, . iiiiiiiiiiiiiiiieaes 06-4
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Summjzry of Results:

Test No. 6
Blanketing and Cyanidation:
Gold pecovered in blanket concentrate. . .v.vvveeerrsrvene svnveens 56-30 per cent
old/recovery by barrel amalgamation of blanket concentrate,
462 per cent of 56+30 per cent......oev vuviiiiiiiiiiiiiiee, 53.27 «
Goldl in blanket tailing. . .vuvuiurscerererniierrerenions seesaosnns 43.70 ¢
okd recovery by cyamdatxon of blanket tallmg, 91.30 per cent of
j 43.70 per cent. . N 39-90 «
Overall gold recovery, 53.27 + 3g.90 .. 93.17  «
Blginketing and Flotation:
Hold recovered in blanket concentrate. .......covvvervrverenennens 56.30 per cent
3old recovery by barrel amalgamation of blanket concentrate,
/- 9462 por cent Of 56°30 Per CeNt. s .. vvurvirerrirererernennsiass 53.27 «
y Gold in blanket tailing. .. v.veveruerurereenerrarnerrernrneensnnan 43.70 ¢
[ Gold recovered by flotation of blanket tailing, 81-63 per cent of
/ 4370 POT CONE. o vt yveseneserenenntesnenesresessaeneoanns 35.67 ¢
),/ Test No. 7

Additions to Mill:

........................ 1000 grammes
..... 0c
4.0 lb /ton
... 0-088
Grinding time. . oo vveeve i irerneeineenenriraanenes 30 minutes
Additions to Cell:
Potassium amyl xanthate............ ereeenreeaes et e, 0-4 Ib./ton
15551+ R PP 0-06 «
: Distribu- | Ratio of
Weight Assay, ¥
Product per cent Au, oz./ton peil;'u(’zg;lt consi?)x;frar-
Coneentrate. ....c.coceverenreneriennnss PP 3.68 11.02 87.53 27.17:1
Tailing..oovvven.n et air s 96.32 0-06 12-47

Screen Test Flotatron Tasling:

Test No. 9
A 3000-gramme charge of ore was ground to pass a 48-mesh screen and
then run over an amalgamation plate. The tailing was reground and
cyanided.

Feed, gold......uvueeiiniiiiiiiiiiiiii i e 0-51 oz./ton
Plate tailing, gold ..................................... Crereieeen 0:32 «
Recovery by amalgamatlon .............................. rreerees 3725 per cent

Screen Test Plate Tailing:
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Cyanidation of Plate Tailing:

Samples of the tailing were given a 10-minute regrind and [cyanided in
solution having a concentration equivalent to 1 pound KCN pier ton, and
protective alkalinity of 5 pounds CaQ per ton.

Assay, Au, : Consumption of
Time of oz./ton Exi;racltclion reagents Pulp
agitation 0! go H dilution
: Feed Tailing | Percen KCN Ca0O
24 hourS..oovvvvvnnn 0-32 .0-02 93.75 0-98 4.02 \§‘\-27 01
48 hours......c...vees 0-32 0-05 84.38 1-96 4.86 3-27?\1
e
\
Screen Test on Cyanide Tailing: \
Weight,
Mesh per cent
o {1 P
LS 75
2.1 181
K11 N 709
. 100-0
Summary of Gold Recoveries:
Gold recovery by plate amalgamation........ov.oiiiiiiiiiennins 37-25 per cent
Gold recovery by cyanidation of plate tailing, 93-75 per cent of
62475 PBE CENL. « . vv v erieeiieeinereanaennssanniscrancscescns 58-83 ¢«
Overall 20Id TECOVEIY . ¢ vvverineeenruererarnreressencen 96-08 ¢

CONCLUSIONS FROM SMALL-SCALE TESTS

The ore can be satisfactorily treated by cyanidation. Grinding to
have 74 per cent of the ore pass a 200-mesh screen gave a gold extraction of
95-10 per cent. The cyanide and lime consumption was low.

The use of blankets indicated a recovery of over 56 per cent of the gold.
This gold was almost all free, for by barrel amalgamation of the blanket
concentrate 9462 per cent of this gold was recovered in the amalgam.
Cyanidation of the blanket tailing gave a 91-8 per cent extraction. The
overall recovery, using blankets to remove the greater amount of the free
gold prior to cyanidation, was 93 -17 per cent.

Mill Run No. 1

A mill run was cairied out on the ore of the second shipment.
. The ore was crushed to % inch and reduced to—14 mesh in rolls. This
size constituted the feed for the test run.

The— 14-mesh ore was fed to a 12-inch by 24-inch rod mill. The mill
discharge was run over a blanket table, the tailing from which was pumped
to an Akins classifier, the classifier operating in closed circuit with the
blanket and mill. The classifier overflow was pumped to a small Pachuca
tank for cyanidation.

The average rate of feed was 755 pounds per hour.

The slope of the blanket was 3% inches to the foot.

Samples were taken hourly.

e




Screen Test of Mill Feed:
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Results of Assays, Density of Pulp, and Size:

Mill dis- Blanket | Classifier : Clagsifier
Time charge, tailing, | overflow, lzggi&gf overflow,
Au, u, U, overflow per cent
oz./ton oz./ton oz./ton € ~200 mesh
0-28 0-09 |13 per cent 895
0-26 solids
0.27 0-35 . 838
0-30 0-28 . 83.7
0-30 0-33 . 664
0.28 0-24 . 91.3
026 0-23 0:10 | 8 per cent, 79-2
solids

Results of the first day’s run indicated that the circulating load was

heavy. The percentage of solids in the classifier overflow was low.

sequently was lowered.

Mill Run No. 2
In this run the rate of feed was reduced and the circulating load con-

The results of agsays, densities, etc., are ag follows:

Clasgsifier overflow

Mill Blanket
Time Alischarge, A tailing, Au —201(:
u, oz./ton | Au, oz./ton oz./ton pr;eze;lt
..................................... 0-19 0-19 0-11 64.7
.................................... 0-20 0-20 0-12 Bls1
..................................... 0:22 0-20 0-14 628
.............................. 0-25 0-36 0-20 6940
..................................... 0-19 0-256 0-11 70:0
.................................... 0.23 022 0-12 62:6

Samples of classifier overflow taken for density show the percentage of

solids as follows:

Time
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Cyanidation of Classifier Overflow:

Sufficient of the classifier overflow was pumped to the required level
in a Pachuca tank for a cyanidation test.

Sodium cyanide equivalent to 1-10 pounds KCN per ton of solution
was added and 1-1 pounds of lime was added for protective alkalinity.

A sample of pulp gave a pulp density of 22-5 per cent solids. The
solids assayed for gold gave 0- 10 ounce per ton.

Screen Test on Solids:

Weight,
per cent

Cyanidation was continued for 42 hours. Samples were taken at
different periods of the aglta.tlon and the gold assays were as follows:

18hours ..... Cherrierrsaceasrranes e edanerereerrarsetanaans Gold 002oz/ton
5« i, 00
L veeenes O 0.02 %

The cyanide consumption was 0-39 pound KCN per ton
The lime consumption was 8-27 pounds per ton.
Gold extraction in 24 hours = 85 per cent.

Barrel Amalgamation of Blanket Concentrate:

Weight of blanket concentrate. . ....ovvvvevnerrnnrnnsenss P 4.51 pounds
Ratio 0f COnCentIation. . ..v.vuuyserevsrneenseesersarseerssnersansesnnsses 270
Gold in concentrate. .... e r e rerareestar e atarenirarras Cerenaas 25. 50 oz./ ton

A charge of the blanket concentrate was reground and amalgamated
with mercury for 30 minutes.

Gold in amalgamation tailing. ...vvvuvreinrrnneirsirerneransaess 4.14 o0z./ton
Gold recovered by amalgamatlon ................................ 8376 per cent
Screen Test Blanket Concentrate:

Weight,

per cent

......... 2+6

........... R .15/

...... PR £: 11

. P 21

...... .| N 1

~200........... Ceererrareaarsareas Cereeranas Cerararseaeaes Ceeraarraras . 895
1000

Weight,

per cent

-+-100. e ererararenes e teeteenrerarrherantasrharans 4.8

>
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Summary of Results on Mill Run:

Gold inmillfeed ........coviiiiniiiieiiiiiiiiiiian, . 080 oz./ton
Gold in classifier overflow.........coiviiriirsniiiiiorenieeines . 0133 ¥
Gold recovered on blankets or retained in prinding circuit.......... 73-40 per cent
Recovery of gold by amalgamation of blanket concentrate, 83:76
per cent of 7340 per centbe..v,vuvuvrererirorensruroveroranasns 61-48 B
Recgveiry by cyanidation (classifier overflow and amalgamation
ailing

=85 per cent of (100—73- 4) .................... cheeans ..o 2261

=85 per cent of (78:40—61:48).......c.ivviriririansnnns 10-13 ¢
Overall recovery of gold = 61.48 + 2261 4 10-13,.00.vrinennnnes 04.22 “

CONCLUSIONS

Grinding to have a classifier overflow containing around 75 per cent

—200 mesh appears to give satisfactory results,

Although straight cyanidation of the ore is satisfactory, there are
certain advantages in using some form of equipment such as blankets, jigs,
or traps, in closed circuit with the mill and classifier.
of considerable coarse free gold in the ore and its removal before cyanida-

tion will materially lessen the gold burden in the cyanidation circuit.

6110—9

There are indications
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Ore Dressing and Metallurgical Investigation No. 598

GOLD-SILVER-LEAD ORE FROM THE MARYSVILLE MINING COMPANY,
LIMITED, FORT STEELE MINING DIVISION, B.C.

Shipment. A shipment consisting of four bags of ore, weight 200
pounds, was received on October 13, 1934, from the Marysville Mining
Company, Limited, Fort Steele mining division, B.C.

The four bags were designated as follows:

M1—From lower tunnel on Dardanelles group.
M2—From upper tunnel on Dardanelles group.
M3—Wellington group, Hellroaring creek.
M4—Wellington group, Hellroaring creck.

The Dardanelles group is on Wild Horse creek, a few miles from Fort
Steele. The Wellington group is a few miles west of the village of Marys-
ville.

The samples were submitted by M. I. Davis, president of the company,
83 Yonge Street, Toronto, Ont.

Characteristics of the Ore. The gangue consists chiefly of white quartz
and green-to-grey banded carbonate, which forms veins and narrow
stringers in the quartz. Tests indicate that much of this carbonate is
cerussite (PbCQ;) in compact, granular, massive form. Tests further
indicate that anglesite (PbSO;) and malachite are also present in con-
siderable amount.

The metallic minerals in the ore are galena, pyrite, covellite, chal-
copyrite, and “limonite” in the form of iron oxides staining the quarts.

Galena is by far the most abundant metallic mineral, occurring in
granular masses and irvegular stringers through the quartz. It shows
attack along borders and fractures, where it has been altered to lead car-
bonate and lead sulphate. These carbonates contain abundant extremely
finely divided covellite.

Pyrite occurs as somewhat corroded grains, usually in galena but
rarely in the quartz; the amount is small. A few rare tiny grains of chal-
copyrite are present in the pyrite.

“Limonite’ stains the quartz in some places.

The ore from the Marysville Mining Company consists of the primary
assemblage of quartz, pyrite, galena, and a trace of chalcopyrite; and a
group of secondary minerals includes covellite, cerussite, anglesite, mal-
achite, and “limonite.” The latter group indicates that the ore has suffered
rather intense alteration.
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No gold was visible in the polished sections and its mode of occurrence
was not determined.

Sampling and Assaying. For experimental test work, sample M1
was mixed with M2, and M3 combined with M4. The ore was crushed,
sampled, and assayed with the following results:

Lot No. 1 (M1—M2) Lot No. 2 (M3—M4)
Gold......ovuvrvennn 0:52 0z./ton i e 0-30 oz./ton
518753 NN 3-48 i 2:26 “
Copper...... P 0:26percent .. iiiiieiieniiaas 1.01 per cent
Lead.,......oovvuun 12.89  “ e it 12.69 ¢«
ZinC...o.vevuinas e Trace 0 e 020 “

ExpuRIMENTAL TESTS

Test work consisted of table concentration, and tabling followed by
flotation of table tailing.

An examination of the oversize produet after concentration in a
hydraulic clagsifier indicated the presence of considerable free gold in the
form of rounded nuggets and flakes.

Lot No. 1

Test No. 1
A sample of ore,— 14 mesh, was run over a laboratory Wilfley table.
The products were retained and assayed. Results indicated that the size
of the ore was a little too coarse. Details of the test are as follows:

Asgay T TTY
Weight, Distribution, | Ratio of
Product per Oz./ton Per cent concen-
cent tration
Au ( Ag { Cu 1 Pb Au ( Ag { Pb

Feed ..oocvvvvvnennnn. 100-00 | 0-52 | 3-48 } 0-26 }12-89 | 100-00 | 100-00 | 100-00
Concentrate 5.77 | 2-56 {12-08 | 0-38 160-19 | 26-70 { 26-93 | 29-47 | 17.33 :1
Middling ......... 13.37 1 1-63 [10-68 | 0-85 {41.96 { 30.40 | 55-17 | 47-60
Sand tailing e 65.67 | 0-20 | 0-62 [...... 1.02 1 23-74 15:73 5-68
Slime..........ov0vee 15-19 1 0-37 | 5-10 |...... 13-38 { 10-16 2:-17 | 17-25

6110—9%
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Test No. 2

. A sample of ore was ground to pass a 35-mesh screen and run over a
‘Xﬂﬁe%l table. The concentrate and middling products were re-run over
the table.

Results of the test are tabulated as follows:

Weight, Assoy Distribution, Ratio of
Product per ) Qz./ton Per cent per cent concen-
cont tration

Au | Ag } Cu I Pb Au Ag Pb

Feed ..ooovvvviinnvans 100-00 | 0-52 § 3-48 | 0-26 |12-89 [ 100-00 | 100-00 | 100-00
Concentrate........... 6.59 | 4-90 117-46 | 0-89 |73-80 | 60-31 | 36-99 | 41.20 | 15-17 :1
Sand tailing........... 60-67 { 0-21 | 1:12 | 0-12 | 3-94 | 23.79 | 21-85 | 20-25
Slime ..ovvivvvnnnienns 32:74 1 026 } 3.91 |...... 13.60 | 15-90 ) 41.18 | 38-55

TABLING AND FLOTATION
Test No. 3

A charge of ore was ground to pass a 20-mesh screen and then fed to the
small Wilfley table. The middling product was re-run. The sand tailing
was reground and mixed with the slime and the combined tailing product
was floated.

Table Test:

Assay Distributi
istribution :
Weight, 0z./ton Per per cent ' lzztggegf
Product pert . cent tration
cen
Au l Ag Pb Au Ag Pb

Feed.oooivviivinianannnes 100-00 } 0-52 3.48 | 12-89 | 100-00 | 100-00 } 10000
Concontrate....oveuvvrnas 8.85| 3-06 15.76 | 76.74 | b51-12 | 41.73 | b54-42{ 11.3:1

Sand talling..ecovervanins 7461 0275 1-565] 4+62 ) 38-73 1 34-94 ) 27-62

SHMe cvvvriiiiiniinnas 16-54 | 0-325 4.715| 13.55 | 10-15 | 23-33 | 17-96

Flotation of Table Tailing:
The sand tailing was ground with 4 pounds soda ash per ton.
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Reagents 1o Cell:

Acrofloat No. 31....... Cerisieens feersrersransaes PR Crerseenee . 0:141b./ton
Potassium amyl xanthate......oovieiiiiriirionriniiieisriireniones 0-30 ¢
Pineoil....oovvvviieneiniinnins ety e tr e ter i e 0-06 ¢
Asgsay .
Weight, Distribution, Ratio of
Product per Oz./ton Per cont per cent concen-
cent tration

Au'Ag Pb Au'Ag'Pb

43.64
56-36

50.811 16-81:1

Concentrate.............. 5.95 3-14 | 13.34 | 45-06 | 62-34
ili 49.19

Tailing..oovvvnniinnnninns 9405 0.12 1-09 2:76 | 37-66

Summary of Recoveries:

Recovery, per cent
Gold Silver Lead
Recovery in table concentrate......cvvvevroveecsinerivens, 51-12 41.73 54-42
Recovery by flotation of tailing 30-47 34-15 2316
Overall TeCOVErY.....ovverrreererissieeninsesarons 81.59 75.88 77.68

The overall recoveries are low and the final tailing is high in gold.
The grade of the lead concentrate is, however, satisfactory.

Test No. 4

This test was a table test similar to No. 3, with additional reagents
used in the flotation of the tailing.

Table Test:

Assay Distribution, Ratio of

Weight,
Product per Oz./ton Per cent, per cent concen-

cent Au l Ag Pb Au I Ag Pb tration

Feed........ 0-52 3.48 1 12.89 { 100-00 | 100-00 ; 100-00
Concentrate. .. . 2.48 | 16.46| 69-06 | 57-56 | 56-56 | 66-96 9:31:1
Tailing..........oco0vnnns . 0-22 1.52 4.10 | 42-44 | 43.44| 33-04

Flotation of Table Tailing:

The table tailing and slimes were rmixed and reground.

Reagents to Mill:

Sodium sulphide. .. .ovveirvrvnrririenrneironirsrsonrnesssrsssnisene 8.0 1b./ton
Soda ash..oorvureeiinririaiiieinns et e ree et it et 3.0 “
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Reagents to Cell:

. Sodaash........coviviviinnnn erreens ereeiee veeien et .. 4.0 1b./ton
Potassium amyl xanthate ......................................... 0-6 “
Aerofloat No. 81.......... PN ereeereasiies . 007«
Pineoil............c0e. e eereriareeaaes e aeie e . 005 «

. Assay Distribution
Weight, : or cont Ratio of
Product per Oz./ton Per cent p concen-~
cent tration
Au ] Ag Pb Au Ag ] Pb
Cox_xqentmte .............. 16.63 2-02 8.74 | 19.84| 78.71 | 54-16] 5929 9:41:1
Tailing...ccoocevveevnenns 89.37 | 0-065 0-67 1-62 1 21.29 | 45.84 ] 40.71
Summary of Recoveries:
Recovery, per cent
Gold Silver Lead
Recovery in table concentrate. .........coooviiiniain, vers 57.56 5656 6696
Recovery in flotation coneonbrate. . oovve i s cineerernes 33:40 23.53 19.59
Overall TeCOVeIY.vv v vrrs it iis i iisenrceiriresnnns 9096 8009 8655

Lot No. 2
TABLING
Test No. &

A charge of ore, mixture of samples M3 and M4, size -14 mesh, was
tabled on a laboratory Wilfley table. The concentrate and middling
product were re-run.

Results:
Assay Distributi
Weight, 154rIDU ;0“' Ratio of
Products per Oz./ton Per cent ber cen concen-
’ cent tration
Au [ Ag | Cu | Ph Au Ag l Pb
TFeed....ooovvvivnnnnns 100:00 | 0-30 § 2-26 ! 1.01 |12.69 | 100-00 } 100-00 ! 100-00
Concentrate........... 3-9213-77 ) 6.8 | 0-88 (73.23 | 385.97 | 10.95| 23-60 | 25:51:1
Middling,............. 4:41]1:06217-2311.60161-01 | 10-95¢1 12.92 | 22.13
Sand tailing........... 79.34 1 6-25) 1.97 1 0-89 [ 6.40 | 48-28 { 63-34 | 41.75
Slime ...... ererenans 12:33 | 0-16 ] 2.56 ] 1-72 {12-35 4.80 12+79 12.52

With this size of material, the tailing and slime contain the larger
percentage of the metalhc mlnerals The tests indicate that approxi-
mately half the lead in the ore is present largely as cerussite (PbCOj;) and
anglesite (PbSO,).
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TABLING AND FLOTATION
Test No. 6

This was a table test carried out on a sample of Lot 2 ore ground to
pass 8 20-mesh screen. The table tailing was reground and floated.

Table Test:

Assay Distributi Rati
Weight, istribution, atio
Product per Oz./ton Per cent per cent gf con-
cent entra-
Au ) Ag | Cu | Pb | Au | Ag | Cu | Pb tion
Feed............| 100-00 { 0-30 | 226 | 1-01 [12-69 | 100-00 | 100-00 | 100-00 | 100-0
Concentrate.....| 6-37 | 3.82 | 670 | 1.86 |42.50 | 49-05 | 17-16 | 10-76 | 27.3 | 15.7:1
Tailing..........| 93-63]0.27 | 2.20 | 1.05 | 7.70 | 50.05 | 82.84 { 89.24 | 72.7

This ore of the Wellington group claims shows very poor concentration
on tables.

Flotation of Table Tasling:

A sample of table tailing was ground with 6 pounds of sodium sulphide
per ton and 10 pounds soda ash per ton.

Reagents to Cell:

Aerofloat NO. 81, ..t irire i ierrrirr e eisnrnsnsssnssasnssnsans
Potassium amyl xanthate

0-14 1b./ton
...................................... 0-60
81T ) PN 0-10 «
Assay Distribution,
Weight, or cont Ratio
Product, per Oz./ton Per cent P of con-
cent, centration
Au I Ag | Cu | Pb Au Ag Cu Pb
Concentrate..... 6-00 { 4-37 |21-33 | 3-25 |37-50 | 88-85 57.9 | 18-56 | 29-28 | 16-67 : 1
Tailing.......... 94.00 [ 0-085] 0-99 | 0-91 | 5-78 | 11-15 42.1 | 81-44| 70.72
Summary of Recoveries:
. Recovery, per cent
Gold Silver Copper Lead
Recovery in table concentrate................ 49-05 17-16 5-68 27-30
Recovery in flotation concentrate............. 45.27 47.96 17-51 21-29
Overall recovery.....covvvvvenneennss 04.32 65-12 23:19 48-59

The total gold recovery is good, but the silver and lead recoveries are
much lower than the ore represented in Lot No. 1.
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Lots Nos. 1 and 2

TABLING AND FLOTATION

Test No. 7

In this test equal quantities of Lots Nos. 1 and 2 were mixed and ground
to pass a 20-mesh screen. The ore was run over a small Wilfley table as in
the preceding tests and the tailing was reground and floated.

Table Test:
. Assay Distribution .
Weight, per cent ' Ratio of
Product per Oz./ton Per cent concen=
cent tration
Au ' Ag Pb Au ' Ag I Pb

Feed ..ovoviviiviinnnnnn 10000 0-41 2.87 | 12-79 | 100-00] 100-00 | 100-00
Concentrate......oveussess 7.86 273 1 12:28 } 68-08 51-39| 37-16 | 55-39 [ 12-74 :1

Tailing..oeeievennrennnnns 92.15 0:22 1.77 4.67 48:61] 62:82 | 44.61

Flotation of Table Tailing:
The tailing was reground with 6 pounds sodium sulphide per ton and
10 pounds soda ash per ton.

Reagents to Cell:

Potassium amyl xanthato, . .ovveviriiiiiereneneireenrrveeererennns 0+4 lb./ton
Aerofloat No. 8L, oo uviiiiiiiieinriierneisnersnecssaessaenstanssnas 014 ¢
36 8 T e 0:10
Assay Distribution .
Weight, or cent Ratio of
Product per Oz./ton Per cent P concen-
cent |— tration:
Au [ Ag Pb Au l Ag l Pb
Concentrate.....oouveeess 7-86 2.56 1 1360 | 2260} 78421 59.46| 24.42[12.74:1
Talling.oevvevenvecnnens, 9216 0-06 0-79 5.96 ] 21.58 ) 40-64 | 75.58
Summary of Recoveries:
Recovery, per cent
* Gold Silver Lead
Recovery in table concentrate. ..... B P : 61-39 37.15 55.39
Recovery in flotation concentrate......ooieviiveiriiinnaes A 38:12 37.36 10-89
OVerall FECOVEIY . v vt vt vavrserenrneersonesvanssens 8951 74.50 66-28
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{ CONCLUBIONS

The highly altered nature of the mineral constituents of the ore makes
the problem of satisfactory concentration a difficult one.

The lead is present as sulphide (galena), carbonate (cerussite), and
sulphate (anglesite); the copper is found largely as malachite; and free gold
is found as small rounded nuggets and flakes. These conditions of mineral-
ization make a two-stage concentration necessary.

Despite the similarity, mineralogically, of the samples from the
Dardanelles and the Wellington groups, their behaviour differed consider-
ably in the concentration tests. Tests conducted on the ore of the Welling-
ton group, while indicating a higher recovery of gold, show a much lower
recovery of silver and lead.

Primary grinding to 20-mesh will give a suitable product for the table
concentration. The concentrate will contain the bulk of the free gold and
the galena. The table sand requires to be reground and the slime thick-
ened. The table tailing, consisting largely of lead carbonate, requires
sulphidizing with sodium sulphide prior to flotation.

The copper minerals in the ore are difficult to concentrate.
The results of the experimental tests indicate that a fair grade of lead
concentrate can be made by tabling and flotation. This concentrate will

contain over 90 per cent of the gold and around 80 per cent of the silver
present in the ore.
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Ore Dressing and Metallurgical Investigation No. 599

GOLD-COPPER ORE FROM TASHOTA GOLDFIELDS, LIMITED,
TASHOTA, ONTARIO

Shipment. A shipment consisting of three lots of ore marked A-l,
A-2, and D-2, total weight 1,960 pounds, was received October 4, 1934,
from the Tashota Goldfields, Limited, Tashota, Ontario.

Characteristics of the Ore. All the lots were examined in the miner-
agraphic laboratory and found so similar that they were grouped under a
single description.

The gangue consists of fine-textured, greyish white quartz with a
considerable amount of dark greenish grey material that is probably
altered country rock. A small amount of carbonate occurs as tiny, dis-
seminated grains and irregular stringers.

The metallic minerals present are, in their order of abundance in the
polished sections examined, pyrrhotite, pyrite, chalcopyrite, sphalerite,
arsenopyrite, native blsmuth and a grey undetermined mineral. Sufficient
ofﬁ;his gﬁneral for microchemical or spectrographic analyses could not be
collecte

The sulphides occur in a network of rather coarse, irregular stringers.
Pyrrhotite, pyrite, and chalcopyrite are the only abundant sulphides, the
pyrrhotite and chaleopyrite forming stringers and often containing many
small crystals of pyrite; both of these minerals vein the pyrite in some
sections. A small portion of the chalcopyrite also occurs as small, dis-~
seminated grains.

Sphalerite is quite common, but the amount is small. It usually
occurs within pyrite or chalcopyrite, and some grains contain tiny dots of
the latter mineral. Arsenopyrite is rare, a few crystals of this mineral
being assocmted with pyrite. Native bismuth is present in small amount
as irregular grains in pyrrhotite or chalcopyrite. No native gold was seen
in the sections examined and its mode of occurrence is not known.

ExpERIMENTAL TESTS

The three lots were sampled and assayed and were found to contain:

Gold Silver Copper,
Lot No. 0z ./f();l oz./tox'l per ceni;
7 0-175 0-25 043
A i e et ra et e e e 0-66 0-41 0-19
Dt it i e i e et e e 0-65 0-86 |. 0-95
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As all three lots were apparently similar, they were mixed and sampled
and found to contain:

0 703 e O 039 0z./ton
T R 0.45 «
(97571 11> A 052 per cent

The ore is identical physically with that examined in 1930 and reported
on in Investigationsin Ore Dressing and Metallurgy, Mines Branch publica-
tion No. 724, report No. 368, pp. 122-129. The present investigation
supplements the work done on the previous shipment.

M7l Run No. 1

The ore, crushed to — 14 mesh, was fed at the rate of 97 pounds per hour
to a rod mill. The mill discharge, 51 per cent—200 mesh, was diluted to
35 per cent solids and passed over a corduroy blanket. The blanket
tailing flowed to a classifier, which returned its oversize to the mill. The
classifier overflow, 66 per cent — 200 mesh with 26 per cent solids, passed to a
conditioning tank and thence to the second cell of a bank of ten flotation
cells. Cells Nos. 2 and 3 produced a rougher concentrate, which was
cleaned in cell No. 1. The cleaner tailing passed to cell No. 2. The con-
centrate from cells Nos. 4 0 10 was returned to cell No. 2 with the feed.

Reagents to Conditioning Tank:

TS V-1 4:4 lb./bon
Sodium ethyl xanthate. . ....vvvere vt iirerreenerrvrorrerrroeraisirinses 0-14 ¢
530 ) U 0-08 “

Gold, Copper,
0z./ton per cent

T PN 0-425 0.56
Mill diBCRATES. . et vv s i eerrierarerrtraseserennereinoroaniociorssnarnns 0-48 0.68
Blanket cOnCentrate. oo vvrvrevereriner e rrsrrereseiirisieriiiriciiiians 14-08 0-68
Blanket ta1ling. ... uvreererreniiesiineir et 0-32 0-63
Classifier overflow. ...vvvvrvrneevnserararirnroneries 0-15 0-53
Flotation concentrate 1:25 7-94
Flotation tailing. ....coviiviiiiirn it 0-04 0-01

The classifier overflow contained considerably less gold than the
blanket tailing. This indicates that the classifier is operating as a trap.
Considerable time would elapse before the grinding circuit would be satur-
ated.

Recoveries of Gold:

On blanKet8. s ooy evrureiririereersrenrsssnsnrerisesirsessnseionss 32-9 per cent

Held in mill and clagsifior.......coovviiiiiiiiniiiniirrniinenennn. 31.8 ¢

In flotation CONCENEIALe. ... v v e vrrinrrriurireresureeenininrsenses 26-8 ¢
T 91.5 ¢«

Ratio of Concentration:

230 S 7 98:5:1
O3 1T T 1 1
MR
R R R LTI
e eegenat W "','a"'- ) 0!
R L R N R T RS
. * 0
.
ooy
PR AL TN I P g
-....,-:‘-:"":":
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Mzl Run No. 2

This run is similar to the preceding one. The soda ash to the flotation
conditioner was reduced from 4-4 pounds to 2-2 pounds per ton. The
blanket concentrate was united with that of the run following.

J— Gold, Copper,
oz./ton per cent
T o S 0-39 0-41
Mill dlscho.rge Cereresieneeeien 0:315 0-44
Blanket concentrate, Mlll Runs Noe.2and3 . 60-93 160
Blanket tailing. . 0:30 0:56
Classifier overflow. . . 0+155 0-43
Flotation concentrate. 2:15 7.02
Flotation tailing........... 0:035 trace
Recoveries of Gold:
Held in mill, classifier, and blankets . N R . 60 Sper cent
Inﬂotnhonconcentrate PSP 2 X1 ]
7 PRI |1 B
Ratio of Concentration:
Flotation......... eeeter ettt et et et etr s aat et bt heraanrns oo 174601

Ninety-eight per cent of the copper is recovered in the flotation con-
centrate. This product assays 7-02 per cent copper, and 2-15 ounces
gold per ton.

The blanket concentrate was reground and barrel-amalgamated,
leaving a residue containing 1-01 ounces gold per ton, a recovery of 98-3
per cent.

Ml Run No. 3

The flow-sheet in this run was the same as that in the two preceding
ones. The feed was reduced, in order to obtain a finer grind. The follow-
ing screen analyses show the sizes of the products:

Mill Classifier
discharge, { overflow,

Mesh per cent per cent
02 ...
3+3 2:0
107 6.7
215 215
64-3 69.8
1000 1000
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Reagents to Conditioning Tank:

D008 BEB. 1 vt vrrreerrrrnrririiireniraerersiasrisirsesosssssreess 8:0 1b./ton
Sodium ethyl xanthate. ....ocevvivvirvierrrieiiiieieeisesiansses 002 “
PINE 011, o1 s et vsevrneensnnsossnossnensssoersnnossssseasssossseen, 008

—_— Au, oz./ton| Cu, per cent

Feed,...oovvvrvrvunennas 0.39 0:49
Mllldxscharge et ireaereriesaranes 0-31 0-48
Blanket; concentrabe, Mxll Runs Nos. 280d 3.+ v eereernrieainiinnns 60-93 1.-60

Blankot tailing. .., eveuvereivirrinrirsririsrirctersiisasiiisisasierans 0.236 050
Classifier overflow. .......... 017 0-53
Flotation concentrate.............. PP reenes s Cerrereasnenes 1-06 4.66
Tlotation tailing.......... i eveeteetetietataans e res e tereestrriares 0:035 trace

Recovertes of Gold:

In blanket concentrate.. ..o.vvevenriveriaorrvnsrnsaranieiseannssas 19 2percent
Retained in grinding eircuit.......cooviivirniiiiinireiiiionnnen., 87°2
In flotation CONCENEIAE. .1 vvvvrviverseresiosersrsrsasesssrenseeess 80°0 ¥

Y 7Y D PP |1 S

Ratio of Concentration:

238 ) L TR -1 I §
Tlotation.............. P A1 3 |

M3l Run No. 4

In this run, the blankets were replaced by amalgamation plates. In
:all other details, the run was similar to Miil Run No. 3.

— Gold, Copper,
0z./ton per cent

0-39 0 63

Amalgam taxhng
Classifier overflow.,
TFlotation concentrate . Ceereasiaeens . 1.26 4 94
Flotation tailing........ 0-03 trace

Recoveries of Gold:

Heldinmﬂlandclassiﬁer verestearsteasssssscsessssssesssvasrsses 10:3 per cent
Amalgam, . N -1 11
T FLOLAEION COMOOIEIAL® -« v v s seorsnsnrsenanerensnssesesesenssees 2848

B2 10 ﬁ “

Ratio of Concentration:
Flotation, .. ovvveneiinnreernnnseorrosnsearssaisnsecsronnoissosnsess 1281
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Test No. 6

In the preceding tests, the copper concentrate was bulky and low grade.
To obtain a flotation tailing low enough in gold to be discarded, it ap-
parently is necessary to remove most of the sulphides. The large amount
of pyrrhotite and pyrite in the copper concentrate reduces the copper
content.

To note the effect of producing a high-grade copper concentrate on the
gold recovery, a sample of the ore was ground in g ball mill with 6 -0 pounds
lime per ton ore to pass 63 per cent —200 mesh. The pulp was then passed
over a corduroy blanket and the tailing dewatered. It was then condi-
tioned 15 minutes with 2-0 pounds lime per ton, 010 pound butyl xanthate
and 0-08 pound pine oil per ton, and a flotation concentrate was removed.

Results:
: Assay Distribution, per cent
Product Wexggfé
perc Au, oz./ton I Chu, per cent Au l Cu
Feed (call)eivviiiierinniaiennnns 100:00 0-54 0.49 1000 100-0
Blanket concentrate..o....cocuuis 3-16 1279 |oeeeninianss T8 |oviiininnnen
Blanket tailing......... P P 0:145 (1Y A T
Flotation concentrate 2:50 269 19:06 12:4 08-1
Flotation talling. ......ccoovuun, 04.34 0-075 0.01 131 1-9
Ratio of Concentration:
BIANKBES. ¢ vt vtiereiertrie et eintiarererttinettantanirtiaeeriiiaras 31:6:1
003 2 o 40:0:1

Flotation recovers 98- 1 per cent of the copper in a concentrate assaying
1906 per cent copper, and 2-69 ounces gold per ton. The flotation tailing,
however, contains 0-075 ounce gold per ton.

Cyanide tests were made on this product without further grinding.
The flotation tailing, 1 : 8 dilution, with & 2:0 pound KCN solution, was
reduced within 24 hours to 0-01 ounce gold per ton, an extraction of 86-7
per cent of the contained gold. Consumption of reagents was reasonable,
1.2 pounds KXCN and 5-2 pounds lime per ton of ore. Longer agitation
did not reduce the cyanide tailing below 0-01 ounce gold per ton.

SUMMARY AND CONCLUSIONS

The investigation shows that from 50 to 65 per cent of the gold can be
recovered on blankets placed between the grinding mill and the classifier.
Barrel amalgamation recovers 98 per cent of the gold in this concentrate.
TFlotation of the blanket tailing to obtain a maximum recovery of gold gives
a tailing containing 0-035 ounce per ton. The concentrate, however, 1s
low grade, containing approximately 7 per cent copper and from 1-25 to
2-0 ounces gold per ton.

To produce a copper concentrate of shipping grade, it is necessary to
depress part of the pyrrhotite and pyrite with lime. This results in a
flotation concentrate, as shown in Test No. 5, containing 19-06 per cent
copper and 2-69 ounces gold per ton with a ratio of concentration of 40 : 1.
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The tailing contains 0-075 ounce gold per ton, which is readily reduced
to 0-01 ounce by cyanidation.

FEED ‘Au. -39 0z ton
(6‘1;/. (7574 /aé/cewt/
Lime
(720 616,/ton)

Y
Ball Ml
J/ L

——LUtCh cwiceﬂz‘/az‘e C‘/,sesl er
Overyfow 01/;‘;9/23——»—-

ﬁ/aﬂ{(ezﬁs

Amaléam.
ba/‘ge/ 7

Y v
L Tarl L O/4 0z,
Concentrate £y ﬂ/(/g /27[1// 050;%20,; /
Conditioning tank

Flotation

C’Oﬂcefi#azfe Ta/V/'Ig (Av. 0075 0z/tor)
Au, 25 0z/don,
Cu. 19 per cen Cyanidation or

lailing pond

Tigure 3. Flow-sheet recommended for treatment of ore from Tashota Goldfields, Ltd.

Tor a small daily tonnage, the most suitable method of treatment will
be blanket and flotation concentration, with removal of coarse gold from
the ball mill discharge by a jig of the Harz type. This will remove much
of the free gold as a hutch product. The overflow from this jig should pass
to a classifier, returning the oversize to the mill for further grinding. The
classifier overflow should pass over blankets in order that as much gold as
possible be removed from this product before passing to the flotation
circuit. The concentrates from the jig and blankets should be barrel-
amalgamated. The blanket tailing should be floated to recover a copper
concentrate. Particular attention should be paid to obtaining the proper -
quantity of lime to add to the ball mill, and the most suitable flotation
reagent combination to produce a concentrate of shipping grade and a
tailing low enough to discard. These factors can only be determined by a
study of freight, handling, and smelter costs, and of tailing losses on con-
centrates of various grades. The small amount of tailing from the amal-
gamation of jig and blanket concentrates may be mixed with the flotation
concentrates for shipment to a reduction plant.

When a larger daily tonnage is treated, a higher grade copper con-
centrate could be made. This will leave more gold in the flotation tailing,
which should be ¢yanided. This process should be thoroughly investigated.
The large proportion of pyrrhotite in the ore, unless rendered more or less
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inert by some method such as aeration in a high-lime pulp, may give rise to
an accumulation of ferrous compounds. These usually result in lower
recoveries and loss of cyanide owing to the necessity of periodic wasting of
solutions or continuous bleeding,.

The above combination, jig, blanket, and flotation concentration fol-
lowed by cyanidation, should recover 97 per cent of the gold and 98 per
cent of the silver.
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Ore Dressing and Metallurgical Investigation No. 600

COPPER-GOLD ORE FROM THE SUNSET AND MOTHERLODE MINES,
BOUNDARY DISTRICT, B.C.

Shipment. A shipment of 260 pounds of ore was received on October
13, 1934, from the Gold Ridge Mining Syndicate, 626 West Pender Street,
Vancouver, B.C. The shipment was said to be from the Sunset and
Motherlode mines, in the Boundary district, near Greenwood, B.C. It
was in two lots: bag No. 1, Sunset ore; and bag No. 2, Motherlode ore.

Sampling and Assays. Both lots were crushed to 14 mesh and sampled
separately, with the following results:

Sunset Ore Motherlode Ore
(07031) 115 PR 1:11 per cent Copper. .vvveenennnens 0:84 per cent
(€70) 0 PP 0:06 oz./ton Gold,.........vnvuin 0-05 oz./ton
(ST T, 029 ¢ Silver..ooveevnvinnnn, 0.18 ¢

Character of the Ore. Four polished sections were prepared from
samples of the ore from each lot. These were examined microscopically
for the purpose of determining the character of the ore.

Summary of Microscome Study. The two samples were found to be
quite similar in character; abundant massive magnetite, coarse pyrite,
chalcopyrite, and a small amount of hematite being common to both
samples. In addition to these minerals, the Sunset sample contains rare
sphalerite, and an unknown mineral, tentatively identified as electrum
(gold-gilver alloy).

A comparison of the sections from the two samples indicates that in
the Motherlode ore the massive magnetite is somewhat finer and more
intimately admixed with gangue than in the Sunset, that the pyrite tends
to occur in larger grains and is probably easier to free than in the Sunset,
and that the chalcopyrite is probably more intimately admixed with mag-
netite than in the Sunset. It must be remembered, however, that this
comparison is based upon the results of the study of only four polished
sections from each sample.

ExprRIMENTAL TFsTS

The following are the results of the experimental tests made on the
ore. The first three tests were made on the separate lots, but all the later
tests were made on a mixture of equal amounts of the Motherlode and
Sunset materials.

611010
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Test No. 1-S (Sunset Ore)

This is a straight flotation test made on 1,000 grammes of the Sunset [
ore. The sample was ground to the screen sizes given below and then
floated in a batch flotation cell of the mechanical type. !

Reagents. The following reagents were added and ground with the
ore in a ball mill:

TiIIN10. 4 v v v enueraennonensassonsncssnessonrnensnsnsonses 1.0 1b./ton ore
0-12 “

The following reagent was added to the flotation cell during flotation:
152 11 TC I | 0-08 1b./ton ore

The concentrate (rougher) was recleaned, giving a middling product.

Results:
Weight
Mesh per cent
B e a1 N 0:3
B L 1 35
B LT 1 19-3
L O SOOI PRSTON J PPN 76+9
B 7Y 100-0
Weisht Assay Diitliibution oft
eig metals, per cen
Product per cené Chu, Au, —
per cent | oz./ton Cu Au
Copper coneentrate. . cvver i, rrierenrenans 4.32 20-90 0-79 7860 3929
Middling..coovvviiveiiiiiiiiinireenannnanes 587 2:66 0-5156 13-59 34:79
Talling. .. ovrvrniiiiiiiiniiieesoieeennanns 89.81 0-10 0025 7.81 25.92
Totals. v v rreiineenennnnnns 10000 115 0-087 100-00 10000

Test No. 1-M. (Motherlode Ore)
This is a duplicate of Test No. 1-S, run on the Motherlode ore.

Resulis:
Screen Test on Ground Ore:

Mesh Weigh,
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Assay Distribution of metals,
Weight, per cent
Product per cent Cu, Ay,
per cent 0z./ton Cu Au
Copper concentrate e 4.02 18.24 0-72 80-95 67:21
Middli . 8-07 0.94 0-12 8-38 22.56
Tailing,............ . . 87.91 0-11 0-005 10-67 10-23
100.00 0-90 0-04 100-00 100-00

Test No. 2-S. (Sunset Ore)

This is a flotation test in which a bulk flotation of all the sulphides
was first made. The bulk flotation wag then re-treated and a selective
flotation of the copper attempted. A 1,000-gramme sample was ground
to the screen sizes given below and then floated in a batch flotation cell.

Reagents. The following reagent was added and ground with the
ore in a ball mill:

Aerofloat NO, 25, cvvvrie vt eereerruvreesreresneneneronens 0-12 lb./ton

The following reagents were added to the flotation cell for the bulk
flotation of the sulphides:

Butyl xanthate.....covvinirirrrrverrienrnrrnvrensorrnaenes 0-3 1b./ton

0 1 0-08 «
Results:
Screen Test on Ground Ore:
Weight,
Mesh per cent
Lo 1 w1 0.3
Bl 1111 e T 3.5
Fe 511 11 19-3
L1 76-9
2 0 7 N 100-0
s Bull Flotation of Sulphides:
Woleht Assay Distribution oft metals,
eight, per cen
Product per cent Cu, Au,
per cent oz./ton Cu Au
Sulphide concentrate............. 23+51 4.36 0-035 9054 95.58
Tailing. ... veiviriieieranneeenses 76-49 0-14 0-005 9-46 4.42
Totalg......oovvvnnn. 100000 . onenovnnvne]ovennnnianes 100-00 100-00

6110—10%



144

SELECTIVE FLOTATION OF BULK CONCENTRATE

The bulk concentrate was conditioned for 15 minutes with 8 pounds
of lime per ton of concentrate and re-floated without the addition of any
further reagent. The copper concentrate was recleaned, giving a concen-
trate, middling, and tailing from the operation.

Summary:
Weight Assay Distribution oft metals,
eig per cen
Product per cenf’s Cu, Au,
per cent oz./ton Cu Au

Copper concentrate. 584 13.74 1.07 70-85 72-76
Copper middling................. 5-40 3-13 0-295 14-92 18-51
Ta'iling from second operation.... 12.27 0-44 0-03 4.77 431
Primary tailing...........o0u. 76+49 0-14 0-005 9:46 442

Totals.......oovvuus. 100-00 1.13 0-08 100-00 10000

All the tests following were made on a mixture of the Motherlode and
Sunset ores taken in equal portions. .

Test No. 8

This test was run under the same conditions as was Test No. 1-S,
and with the same quantities and kinds of reagent.

Results:
Distribution of metals,
Weight, Aoy per cent;
Product {
per cent, C A
o ) Cu Au
per cent; oz./ton
Copper concentrate 5.66 14-90 0-73 87-02 57-04
Copper middling. 2.97 2-08 0-28 638 11.46
Tailing.e.......... 91.37 0-07 0025 660 3160
Totals....oveununn.. 100-00 097 0-07 10000 100.00

Test No. 4

This is a flotation test made on 1,000 grammes of the mixed ore.

The sample was ground in a ball mill until 75 per cent of the material
would pass a 200-mesh screen.

Reagents: A change was made in the type of reagents. The ore was
ground with the following reagents:

S0da 880ttt i i s i 1.0 Ib./ton
L0501} (s LTS 0-10 «
Acrofloat No. 25......... S P 012 «
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Results:
Assay Distribution oft metals,
, per cen
Product Weight,
per cent,
Cu, All, C A
per cent o0z, /ton u u
Copper concentrate............... 5-21 14-16 0:46 76-85 54.42
Copper middling . 6-03 2-36 0:185 14.82 25-40
Tailing...o.oovievereenneennnnnn. 88-76 0-09 0-01 8:33 20-18
Totals............... 100-00 0-96 0-04 100-00 100-00
Test No.

This is a flotation test made on 2,000 grammes of ore. The ore was
ground to the sizes shown in the screen-test table given below. The
grinding was done in a larger mill, known hereafter in this report as hall
mill No. 2,

Reagents. 'The following reagents were ground with the ore:
7 TS 0-751b./ton
Aerofloat No. 25, ..0cviiie it e 0-09 «

The following reagent was added direct to the flotation cell:
Aerofloat No. 25, 0 .v vt ive e iiai e iiiaaaas . 0-06 1b, /ton

Resulis. After flotation, the flotation tailing was run over blankets
to catch any free gold not floated.

Screen Test on Ground Ore:

Weight

Mesh per cent
0.06
0-50
2-90
19-10
77.4b5
100-00

Distribution of metals,
Prod Weight, Aseay per cent
roduct per cent
Cu, All, C A
per cent oz./ton u u

Copper concentrate.......,....... 553 12-94 0-81 71e6 60-5
Blanket concentrate.............. 339 [.........s 0-46 [............ 21.0
Tailing, . .vvoviieeinrninnennene. 91-08 0-31 0-015 28-4 18-5
Totals.....ocovvvenn 100-00 0-99 0.07 100-0 100:0
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Test No. 6

This flotation test was made on 4,000 grammes of ore ground, 2,000
grammes at a time, in ball mill No. 2. The ore was ground to the same
fineness as in Test No. 5.

The tailing from the flotation test was run over a blanket in the hope
that additional gold would be recovered.

A change was introduced in this test: the middling obtained from
cleaning the copper rougher concentrate was dewatered, reground, and
re-floated. The concentrate obtained from this step is shown separately
in the table of results. The tailing was mixed with the primary flotation
tailing and passed over the blanket. '

Reagents. The following reagents were ground in the ball mill with
the ore:

1 T 1-2 1b./ton
Aerofloat N0, 25 .iiiiseuuiierisiiiinienieneerannecranerenens 0.12 «
Butyl xanthate .. iveiiiiiiiiiiiiiiiiiiiereiiiiiiiieriiesiaaa. 004

The reground middling was floated with the addition of Aerofloat
No. 25 direct to the cell.

Aerofloat NO. 25..u.eririrarieeernirniiecitonsnences 0+02 1b./ton of original ore.
Results:
Distribution of metalg
Weight Aosny por cont '
Product T cent
perce Cu, Ay, Cu Au
per cent 0z./ton
Copper concentrate............... 9:01 7.56 0-31 78.3 60-2
Concentrate from reground
middling.....ooviiiiiiiioinnn 1.53 8-66 071 1349 21.4
Tailing from reground middling. . 4.20 0-79 0-12 3.4 9-8
Blanket concentrate.............. 1403 [iiivviinn.ns [ O R
Tailingaicveeriiieieriionnanns 83.33 0:05 0:005 4.4 8.6
Totals.......ovvens 10000 0-96 0-05 100:0 100-0
Test No, 7

This flotation test was made on 4,000 grammes of ore ground, 2,000
grammes at a time, in a rod mill. The fact of grinding in the rod mill
should be noted, as reference will be made to it later in connection with
the results of later tests.

The same procedure was followed as in Test No. 6. The primary
flotation tailing was mixed with the tailing from the reground middling
and assayed and the result reported as one tailing.

Reagents. The reagents were as used in Test No. 6, with the excep-
tion that the amount of lime used was increased to 1:5 pounds per ton.
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Results:
Distribution of metals
Weight Aoy per cent '
Product T comh
per ce Cu, All, C A
per cent oz./ton u u
Copper concentrate............... 6-47 11:35 0.42 78:20 5875
Concentrate from reground
middling........ovviineiinnein 1:67 615 0-46 10:29 1555
Blanket concentrate,............. 184 [L........... 018 [............ 626
Tailing. . .vvrevrenrirerernearnnnes 90-12 0:12 0-01 11-51 19.44
¥
Totalg......oovvvnns 100-00 0-94 0-05 100-00 100-00
Combined flotation concentrate. . 8-04 10.3 0-43 88-49 74-30
Test No. 8

In this test the reagents were changed. Otherwise, the procedure
followed was identical with that of Test No. 7. The grinding was done
in the rod mill.

Reagents. The following reagents were ground with the ore in the
rod mill:

Sodaashe......ovvveiivninenenss e eer e 1-75 1b./ton of ore
Aerofloat No. 256 012 “
Cyanide........ e e ey 0-12 “
Resulls:
Distribution of metals,
Weight Asszy per cent
Product nt
per €@ Cu, Auy, c A
per cont oz./ton u u
Copper concentrate............... 5-82 15-26 0-55 88:00 74-3
Concentrate from reground
middlinge.....ooiiiiiieniiin 101 3:00 056 3.00 13.0
Blanket concentrate e 2086 [ovriviineiis 004 {............ 2:3
Tailing....ovvevvnn.n. e, 0062 010 0-005 900 10-4
Totals..o.ovivuvnias, 10000 101 0-04 100-00 100-00
Combined flotation concentrate, . 6-83 13:5 055 0100 87:3

Attention is drawn to the improvement in the recoveries obtained
with the soda agh-cyanide circuit over those obtained with the lime circuit.

Test No. 9

Lime was used in this test as a reagent and the grinding was done in
the rod mill. The ore was ground to the same fineness as in the previous
tests.

The procedure in regard to regrinding the middling was the same ag
in Tests Nos. 6, 7, and 8. The blanket was not used.
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Reagents. The following reagents were ground with the ore, in the
rod mill:
T S R 2:5 1b./ton (Note increase.)
Aerofloat No. 25..vviiieiiiiiiiiiini i 0.12 “

The following reagents were added to the mill when regrinding the
middling:

7 0T TN 0-25 Ib./ton of original ore
Aerofloat No. 25....0iviiiiiii i 0-03 “ “
Results:
Distribution of metals
Weigt Agsay per cent '
Product eight,
per cent
Cu, Au, Cu Au
per cent oz./ton
Copper concentrate............... 3-64 20-44 0-60 74.6 48.1
Concentrate from reground
middling.........ovnviiniin. 1.31 8-72 0-71 11-4 20-6
Tailing from reground middling.. 3-81 1.28 1-135 4.7 11:3
Tailing.eoee i iiii i i 91.24 0-10 0-01 9-2 20-1
Totals......oevvnenn. 10000 1-00 0-045 99-9 100-0
Combined flotation concentrate. . 4.95 17.33 0-63 86-0 686
Test No. 10

This test is a return to the bulk flotation principle used in Test No.
2-8. In this test, an attempt was made to float the bulk concentrate
containing all the sulphides from a rather coarsely ground product. The
bulk concentrate was reground before the flotation of a copper concentrate
was attempted.

Screen Test on Ground Ore:

Weight,

Mesh per cent
-+ 65 05
—65 100 3-8
—100-+150 10-4
—150--200 234
Fn 2 R 61-9
0-0

10

Reagents. The following reagents were ground with the ore in the
rod mill: .

Lime 0:5 1b./ton
Aerofloat No. 25 012 «
Amyl xanthate 004 ¢

The following reagents were ground with the bulk concentrate:

LAMe, vvveeiiv i eirneees eieaes e, 1:0 1b./ton of original ore.
Aerofloat N0, 25,00 iiiiiiiniiineeeniiiiennnnns 0-03 “ “
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Results:
Distribution of metals
Weight Aoy per cent '
Product H
per cent Cu, Au, c A
per cent 0z./ton u v
Concentrate.........oveevnuniees 3:36 14-76 0-37 51-0 25.6
Tailing from bulk concentrate. ... 10-38 3.08 0-265 33.0 56+7
Primary taiting............ov0us 86-26 0-18 0-01 16-0 17-9
Totals........ccvvue. 100-00 0-97 0-048 100-0 1000

Tests Nos. 11 to 16

Test No. 11 was made to check the results obtained with the soda-ash-
cyanide circuit used in Test No. 7.

In Test No. 7, the ore was ground in a rod mill, but in Test No. 11
ball mill No. 2 was used. The kinds and quantities of the reagents were
the same but the pulp, when placed in the flotation machine, could not be
floated—a watery, barren froth was obtained with no copper mineral in
it. In case some mistake had been made in the reagents, the test was
repeated, but the result was the same.

A third test was run, the rod mill being reverted to and used for
grinding. The copper was again found to float freely and the results
checked with those obtained in Test No. 7.

This condition has been experienced in the milling of heavy sulphide
ores at the Eustis, Noranda, and Aldermac mines in the province of Quebec,
The laboratory tests on these ores showed no indication of such trouble
and it was only when the mill was erected and put into operation that the
difficulty was experienced. A careful investigation carried out in the
Noranda mill showed that the trouble originated in the grinding mill and
that soluble salts having the composition of sulphites were formed which
were not found present in the pulp when the ore was ground in the small,
laboratory batch mill.

It was found that if oxygen were dissolved in the pulp these sulphites
could be oxidized to sulphates and in this more or less stable condition
they no longer had a detrimental effect, In other words, the copper
would again float freely. The question was how to get the maximum
amount of oxygen into solution in the pulp in the shortest possible time.
Tt was found that blowing air through a shallow depth of pulp, such as in
passing air up through the pulp in a MacIntosh flotation cell, was not
effective. Practically no oxygen was found to be absorbed by the pulp.

Blowing air into the bottom of a deep tank of pulp was then tried,
with the idea that more oxygen would be dissolved under the pressure of
the high column of pulp. This method was found to be effective, inasmuch
a8 in from 15 to 20 minutes of continuous operation in a 10-foot deep
tank the copper again floated freely. This is the system now in operation
at Noranda, Eustis, and Aldermac.
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The condition deseribed in Test No. 11 is our first experience of its
occurrence in laboratory batch testing, and the only explanation that would
seem to account for the difference in results obtained in the two types of
mills is that in order to grind the same quantity of ore it required only
15 minutes in the ball mill and twice that time, or 30 minutes, in the rod
mill. The extra grinding time required in the rod mill allowed time for
the replacement of the oxygen consumed in the pulp by oxygen from the
air in the mill, so that the sulphites formed were converted into sulphates.

Test No. 17

A sample, 4,000 grammes, of ore was ground for 15 minutes in ball
mill No. 2 with the following reagents:

£ 10T R T + g PO 2.0 1b./ton
(0371 T 1Y 0.12 «
Aerofloat No. 25, . ittt i i e e e 0-08 ¢

The pulp from the ball mill was placed in a Pachuca tank and agitated
with air for 10 minutes. In order to obtain the effect of a deep column of
pulp, the tank was operated under a pressure of 20 pounds; 0-03 pound
of Aerofloat No. 25 per ton was added to the Pachuca tank.

Results:
Screen Test on Ground Ore:

Weight,
Mesh per cent
B a1 N 3.0
e 41 P 31.4
L1 PN 65-6
B0 ) S 100-0
. Assay Distribl;igl?xée%& metals,
Product Woight, .
per cent Cu, Ay,
per cent 0z./ton Cu Au
Copper concentrate............... 4.01 20-36 0-80 80-6 65-7
Concentrate from reground
midding. . ..ooiiireiiiiean... 0-98 7.78 0.76 7:0 15-2
Tailing {from reground middling 3:15 1:42 0:15 4.5 9:6
Primary tailing............c.ooe. 91-86 0-08 0005 7.3 " 95
Totals...oovviueines 100-00 1-0 0-049 1000 1000
Combined flotation concentrate. . 4.99 179 0.79 88-2 809

Particular attention is directed to the greatly increased recovery of
the gold. In practice, the tailing from the reground middling would be
circulated back to the feed end of the flotation machines and it is con-
servative to estimate that half of the gold and copper in this product would
be recovered in the copper concentrate without lowering its grade.



151

CONCLUSIONS

A conservative estimate based on the results of the laboratory tests
indicates that a copper concentrate assaying 20 per cent copper and 0-80
ounce gold per ton can be obtained from this grade of ore with a recovery
of 90- 5 per cent of the copper and 85-0 per cent of the gold, provided that
the following flow-sheet be used:

Grinding in ball mills to 75 per cent through 200 mesh. Air-condi-
tioning the clagsifier overflow for 20 minutes in a tank having a minimum
depth of 10 feet of pulp. The flow from the conditioner would then go
to a bank of mechanical-type flotation machines, where a rougher concen-
trate of copper would be made. This concentrate should be cleaned and
the middling obtained from the cleaning operation should be thickened
and reground to have all pass 200 mesh. This reground product should
also be air-conditioned and then returned to the head of the flotation circuit
with the original feed.




152

Ore Dressing and Metallurgical Investigation No. 601

GOLD ORE FROM THE RENO GOLD MINES, LIMITED, SALMO, B.C.

Shrpment. A shipment of ore consisting of two bags, weight 190
pounds, was received from the Reno Gold Mines, Limited, Salmo, B.C,,
on November 20, 1934. The sample was submitted by the manager,
W. R. Lindsay.

Characteristics of the Ore. The gangue material is principally quartz.
The sulphide minerals are mostly galena and sphalerite. Other sulphides
oceur in minor quantity and pyrrhotite is reported as present in the ore.
Free gold is present.

Sampling and Analysis. The shipment was crushed and sampled by
standard methods, and a feed sample assayed with the following results:

L6 1 0-595 oz./ton
Sy AN 0-41 «
7 0-14 per cent
/727 LT 0-50 “

Purpose of Bxperimental Tests. The object of the tests was to revise
the flow-sheet so that the concentrate, after barrel-amalgamation for
recovery of free gold, could be turned back into the circuit, if necessary,
being subjected to further grinding before cyanidation. The practice
provides for the production of a lead table concentrate, which is shipped
to a smelter. This concentrate carries 10 per cent of the gold. The table
tailing is treated by cyanidation.

ExXPERIMENTAL TESTS

Test work comprised a table test closely approximating the existing
mill practice, with the exception that grinding was carried out in a water
circuit and was followed by a number of cyanidation tests on the table
products. Pre-aeration of the pulp and direct cyanidation were carried
out. The pre-aeration reduced the cyanide consumption appreciably.

Blanket table tests were made and the concentrates were barrel-
amalgamated, the combined tailings being cyanided.

The results of the cyanide tests were highly satisfactory, indicating a

high recovery and a tailing of from 0002 to 0:01 ounce per ton. The
consumption of reagents was normal.




153

Test No. 1

A sample of ore (10,000 grammes) ground to minus 20 mesh was fed
to a laboratory Wilfley table. The middling product was reground and
re-run over the table. Two products were made, viz., a concentrate and
a tailing. The latter consisted of both sands and slimes. The concen-
trate was given a 10-minute grind and barrel-amalgamated with 100
grammes of mercury for 1 hour.

Results of Table Tests:

Assay .
Weight, Distribu- [ Ratio of
Product or %enil; Au Per cent tion, concentra-~
P ! per cent tion
on/ton | py ( zn
Concentrate.........oovvu.ss 790 4.91 1.42 3:52 67-8] 12:66: 1
Tailing...covvvervvineennnen. 92-10 0:20 [.ovvvnnani]snns oo 32.2
Barrel Amelgomation:
Gold in CONCENETALO. .o vt vt v reerrersrerneetetreosssrsesennsearnes 4.91 oz./ton
Gold in amalgam tailing....ooovirniieiiiiiiinirerriirerriiarens 1.22 %
Recovery of gold by amalgamation.....ooovuvveirirrnrenenrinennen 75-16 per cent

Recovery of total gold by tabling and amalgamation=75-15 X 87-8=50-95 per cent

CYANIDATION TESTS
Test A

A mixture of amalgamation tailing and table tailing in the proportions
resulting from the table test was ground; and the pulp, at a dilution of
%": 1, }fvas aerated in a Denver agitator with 5 pounds lime per ton of ore

or 4 hours.

Screen Test of Product:

Weight
Mesh per cent
o PPN 2-0
e L1 € N 8-8
B8040, . ittt it e et e e aes 25-9
1 63-3
100-0

Gold in mixed produets. . ...vvvivrrrvrirrentereenrinenenrnnns 0+325 oz./ton

Two cyanidation tests were carried out on this aerated product, using
at the start a solution carrying the equivalent of 1 pound potassium cyanide
per ton. Pulp dilution 3 : 1.
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Results:
Consumption
Period of Alf‘%sza%on Extraction of reagents,
Product agitation, e of gold, 1b./ton
hours per cent |—m"m—m—m———
Feed Tailing KCN I Cao
Cyanide tailing.............. 24 0325 0:02 0385 1.47 3:43
Cyanide tailing.............. 48 0-325 0-005 9846 2.22 3.73
Total consumption of lime:*
24 HOUTS. v vivrvivieninenens TS 8.43 Ib./ton
48 i e RN e eheseenieraaas 8.73 «

* These figures are based on the lime used in both the aeration and the cyanidation.

Test B

A mixture similar to that of Test A was used, but the grinding time
was increased.

Cyanidation tests were carried out on half of the mixture without
any pre-aeration. The remaining half was aerated for 4 hours, as in Test A,
prior to cyanidation.

Pre-aeration of the pulp lowers the consumption of cyanide appreciably.

Cyanidation of Raw Ore:

Assay, Consumption
Period of Au, Txtraction of reagents, Pulp
Product agitation, 0z./ton of gold, 1b./ton dilution
hours per cent
Feed Tailing KCN Ca0
Cyanide tailing. .. 24 0-325 0-005 98+46 2+61 6-95 3:1
Cyanide tailing. .. 48 0-325 0-005 0846 3:36 7-40 3:1

Cyanidation of Aerated Pulp (4-hour aeration):

Cyanide tailing. .. 24 0-325 0-02 93-85 1.46 4264 2-0:1
Cyanide tailing... 48 0-325 0-005 98-46 1.55 4.58% 2.1:1

* Lime consumed during cyanidation only.

Screen Test on Cyanide Tailings:

Weight

Mesh per cent

00 e e e e e 0.1
—1004-150. v i e e 2:0
=150-200, i e e 11.9
=200....00 i, RPN 86-0
1000
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A higher tailing was found on the 24-hour agitations on the pre-
aerated pulp than in the case of the ore cyanided directly. There is a
possibility that aeration may have a slowing-up action on the cyanidation.
Agitation for 48 hours, however, gives as low a tailing ag does direct cyani-
dation of the raw ore.

Test C

In this test the mixture of amalgamation and table tailings was ground
for a still longer period and the pulp was aerated for 7 hours with 5 pounds
lime per ton.

The increased period of aeration apparently removed the retarding
influence on the cyanidation observed in the two previous tests for the
24-hour agitation.

Assay, Reagents
Product Period of }>u, Ex};racltcilon colnbsu/med, Pulp
roduc agitation oz,/ton of gold, ./ton flyy
hours per cent |————o dilution
Feed | Tailing KCN | CaQ
Cyanide tailing. 24 0325 0-005 08-46 1.57 4274 26:1
Cyanide tailing. 48 0-325 0-002 99-38 1.72 6-256% 26:1
* Lime consumed during cyanidation only.
Screen Test on Tailings:
Weight,
Mesh per cent
R a0 0-6
R L1 N 7.3
Rt )| PR 92:1
100-0

The total lime consumption would be glightly higher than what is
shown in the table, owing to the consumption during aeration.

Test D

In this test a mixture of amalgamation and table tailings in the same
proportions ag in the previous tests was ground for the same time ag in
Test C.

Cyanidation tests were made directly on the raw ore. The cyanide
strength at the start was equivalent to 1 pound potassium cyanide per ton.

Assay, Reagents,
Period of Ay, Extraction consumed, Pul
Product agitation, 0z./ton of gold, 1b./ton d'luti%n
hours per cent !
Feed ' Tailing KCN ’ CaQ
Cyanide tailing. 24 0-325 0-01 96-92 2:61 6-90 3:1
Cyanide tailing. 48 0-325 0-01 96- 92 2:91 6-98 3:1




156

The results of the cyanidation tests indicate that very fine grinding is
not essential for a high gold recovery. Pre-aeration of the pulp, in a water
circuit, has a definite action in lowering the consumption of cyanide.

Test No. 2

This test was made with the object of comparing blanket concentra-
tion with the Wilfley table.

A charge (3,000 grammes) of ore was ground for 830 minutes and the
pulp was then run over a corduroy blanket. The results were satisfactory,
indicating a possible recovery of over 54 per cent of the gold in a high-grade
concentrate.

Blanket Test:

s Distribu- | Ratio of
Weight, | Assay, Au A
P ] ’ ] -
roduct per conb oz./ton o (3}(:}1‘1;11 : contci%?ltm
T 100:00 |............ 10000
Concentrate 0:23 132-60 54-51 | 434:7: 1
Tailing 9977 0-255 45-49
Screen Test on Tailing:
Weight,
Mesh per cent
0 L 0-1
e LY € ) PN 2.2
S L 1 13-6
200, st e e e et e e et ettt h et e b e a s ey 84.1
100-0
Test No. 8

This test was a blanket concentration using a larger amount of ore so
that sufficient products could be obtained for subsequent cyanidation tests.

A charge (8,000 grammes) of ore was ground for 20 minutes and the
pulp then run over a corduroy blanket. The coarser grinding in this test
gave a better recovery.

The blanket concentrate was bal‘l'el-amalgafnated.

The amalgamation tailing and the blanket tailing were mixed and
several cyanidation tests were carried out on this product.

Blanlet Test:

: Distribu- | Ratio of
Weight, | Assay, Au ¥
P 1 [ ] tra~
roduct per cent 0z.,/ton petrlzl;;]t con&%’; T
Feed 10000 0506 10000
Concentrate, . . 0-78 47-024 6165 128-2:1
Fi3 15T SN 9922 0:23 3835




Barrel Amalgamation:

Gold in blanket concentrate..........ovvevrivrerveorirntnensaens 47024 oz./ton
Gold in amalgamation tailing, .........ccieiiiviinierennennnss 6-15 ¢«
Recovery by amalgamation....o...vevirereereionreeneonenns 8692 per cent
Recovery of total gold by blankets and amalgamation:
86:92 X 61:66....0veireirennnnns e revierentonnisettarieninas 53+6 per cent

Screen Test of Blanket Tailing:

Weight,
Mesh per cont
B 1 O . 5.1
e B00-180. 1o e e e e e e 9-8
B 15T P 19.7
200, 1 e tn e et e e e 654
100-0

Test No. 3-4

CYANIDATION TESTS ON TAILINGS OF TEST No. 3

Samples of the amalgamation tailing and the blanket tailing were
mixed in the same proportions as the concentrate to tailing in the blanket
test. The tailings showed about 65 per cent minus 200 mesh.

These mixed tailings were aerated at a pulp dilution of 3 : 1, with
5 pounds lime per ton, for 7 hours. The gold content of the mixed tailings
was 0-276 ounce per ton.

Two cyanidation tests were run on the aerated tailings, one for 24
hours and one for 48 hours. The strength of cyanide solution at the start
was equivalent to 1 pound KCN per ton.

Reagents
AS:: B/I%OAHU’ Extraction consumed, Pul
Period of agitation i of gold, 1b./ton dil tP
per cent 1lution
Feed | Tailing KCN | CaO
24 hours. .vvvvieiariiininsn 0-276 0-03 89-13 0-90 4.25* 3:1
48 ¢ i 0-276 0-005 98-19 213 5-95* 3:1
*Lime consumption during cyanidation only.
Recovery of gold by amalgamation.............cooiiiiv i, 536 per cent
Recovery of gold by cgramdatlon
24-hour agitation: 89-13 X 464.......vovnivriniiiiinninnn, 41.3 «
Overall TeCOVEIY..oovvviiini v eeiniiiorneensrninoenes 049 ¢«
Recovery of gold by amalgamation...............c.vviveneen 536 per cent
Recovery of gold by cyanidation:
48-hour agitation: 98-19 X 46:4. .. ... ..o iiiiieiiiraninen. 465
OVerall TOCOVEIY . v it vut conernerornsvesnoasonsneanss 9.1 &
Test No. 3-B

A gimilar quantity of the tailings was made up as in Test No. 3-A
and the material was reground for 10 minutes. A screen test showed
82-7 per cent minus 200 mesh.

One half of the sample was aerated at a pulp dilution of 5 :1 with
5 pounds lime per ton for 7 hours, following which two cyanidation tests
were run,

B110—11
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The other half of the sample was cyanided without any pre-aeration.
Cyanidation Test (Pre-aeration of tailings):

Assay, Au, Ex . Reagents consumed,
traction
Period of agitation oz./ton of gold, Ib./ton dlll"ixtllx‘)) .
Feed | Tailing | P cent [ KON | Ca0
24 hours..vvvvviviinariianean 0-276 0-015 94.57 1-4 l 4.36* 3:27:1
L 0-276 0:01 96-38 1.91 6-37* 3.24:1
*Lime consumption during eyanidation only, .
Recovery of gold by amalgamation.....evuvreereneenranrennes 536 per cent
Recovery of gold by cyanidation:
24-hour agitation: 94:57 X 46:4.....0vvivreiiiinvirirnrines 43.88 «
Overall PECOVEIY s it irer i iiieriineraansaerinrnnneanns 97.48 &
Recovery of gold by amalgamation.. .... ...ooveviiiviennines 53-6 per cont
Recovery of gold by cyanidation:
48-hour agitation: 96:38 X 464........iiivriiiiiiienens. 4.72 «
Overall TeCOVerY..vivr i v iiriiaraenserensanasaanss 98.32 «
Cyanidation Test on Raw Tailings:
Assay, Au, Extraction Reagents consumed,
Period of agitation oz./ton of gold, tb./ton dill)uilgilzm
Teed | Tailing | P " | KCN | Ca0 ’
0-276 l 0-04 85-50 210 6:55 3:1
0-276 0.01 96-38 3:00 8:26 3:1
Recovery of gold by amalgamation,............. Cheeriereerens §3+6 per cent
Recovery of gold by cyanidation:
24-hour agitation: 85:5 X 464......cciviiiiiiniiaiiriinins 39-67 «
, Overall recovery....o...... e et rer et r et et aens 93.-271 «
Recovery of gold by amalgamation...,..... D RN 536 per cent
Recovery of gold by cyanidation:
48-hour agitation: 9638 X 46°4......ccvveriiiiiiiiiriienans 4472 «
Overall PECOVEIY.uvrvreeerarsraieranirnansnnas Ceereaes 08:32 &
CONCLUSIONS

The results obtained from the test work on the sample of ore submitted.
indicate that the blanket concentrate, after removal of free gold by amal-
gamation, could be returned to the circuit and satisfactorily cyanided.

In the tests conducted, 53 - 6 per cent of the gold in the ore was recovered.
by amalgamation of the blanket concentrate and from 39-67 to 45-5 per
cent was recovered by cyanidation, yielding an overall recovery of 93-27
to 991 per cent of the gold in the ore.

Very fine grinding did not appear to be necessary, as 65 per cent.
minus 200 mesh gave a lower tailing than when the ore was ground to
82 per cent minus 200 mesh,

With grinding carried out in a water circuit, it was found that a pre--
aeration of the pulp lowered appreciably the consumption of cyanide. The
presence of pyrrhotite in the ore is a contributing factor in the consumption
of cyanide, and in a water circuit pre-aeration will overcome or lessen.
this tendency.
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Ore Dressing and Metallurgical Investigation No. 602

GOLD ORE FROM THE POWELL-ROUYN GOLD MINES, LTD.
ROUYN TOWNSHIP, QUEBEC

Shipment. A shipment consisting of 35 bags of gold ore, weighing
2,180 pounds was received November 20, 1934, from Minefinders, Limited,
Toronto. This material was said to have come from the quartz vein of the
Powell-Rouyn Gold Mines, Ltd., Rouyn township, Quebec.

Characteristics of the Ore. Samples were taken from the shipment
and gix polished sections prepared and examined microscopically to deter-
mine the character of the ore.

The gangue consists chiefly of rusty-brown to greenish grey siliceous
rock of fine to medium texture and is obviously chiefly altered country
rock. This containg indistinct patches and stringers of light-grey to
white quartz. No carbonates were visible.

The metallic minerals present in the ore are: pyrite, ‘“limonite”,
chalecopyrite, galena, and gold.

Pyrite is present in moderate amount ag rather sparingly digseminated,
irregular grains and poorly formed cubes. In places it is veined by
“limonite’’, and contains rare grains of chaleopyrite, galena, and gold.

“Limonite” is present chiefly as above, but a small amount ocecurs
in the gangue. It is obviously a product of the weathering of pyrite.

Chalcopyrite and galena are present in very small amounts, especially
the latter, of which only a few grains were vigible in the sections. The
chalcopyrite occurs as small irregular grains in gangue and pyrite, while
galena was seen only within pyrite.

Only two grains of native gold were visible in the seétions, both of
these being present in pyrite. Their grain sizes are 400 and 1100 mesh,
respectively.

Since only two grains of gold were seen in six polished surfaces, it may
be assumed from experience that the sizes seen do not represent the grain
gsize of the gold in the ore. TFurther, if the gold were extremely fine, it i
probable that a larger number of grains would be visible; therefore, it also
may be assumed tentatively that the gold occurs in a grain size mostly
coarser than 400 mesh,

811011
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ExperiMENTAL TESTS

The entire shipment was crushed to % inch and a sample was cat out
by an automatic sampler. This sample was then re-sampled by graded
crushing and quartering until a representative portion minus 100 mesh
was secured. Analysis showed the shipment to contain 0-23 ounce gold,
0-105 ounce silver per ton, and 80-1 per cent silica.

The investigation included tests by amalgamation, flotation, blanket
concentration, and cyanidation. Approximately 45 per cenf of the gold
is free and can be recovered by amalgamation.

Flotation alone does not recover all the gold, but when the coarser
particles are removed by amalgamation or bianket concentration, over
90 per cent recovery is effected. Cyanidation of the ore ground 82 per
cent minus 200 mesh extracts 94-8 per cent of the gold.

Test No. 1

A sample was dry-ground to pass 48 mesh with 32-7 per cent minus
200 mesh and amalgamated with mercury in a 1:1 pulp in a porcelain
jar mill.

Grind:

Resulis:

Feed
Amalgamation tailing
Recovery..oovevenves

0-23 oz. Au/ton
0135 “

41+3 per cent

The amalgamation tailing was eyanided for 24 hours with a 1.0 pound
XCN per ton solution, 1 : 3 dilution.

T N 0-135 oz, Au/ton
Cyanide tailing....o.iirier v tieriiieiornsreriensrannres 0036 “
D3 5 0110 741 por cont
Total recovery, amalgamation and oyanidation.,..........,.. 84.8 “

Test No. 2

A sample, ground to pass 100 mesh with 56 per cent minus 200 mesh,
was treated as in Test No. 1.

Results:
Feed 0-23 oz. Au/ton
Amalgamation tailing,. 0:115 “
Recovery 500 per cent
Cyanide tailing. . .vveeererrierrirverrsterscaoronsrnesionnns 0+015 0z. Au/ton
TR BOEION 44t s s svrensaanesesenaessessonsoserosessansnons 87-0 per cent
Total recovery, amalgamation and cyanidation...,.......... 036 ¢
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These two tests show that some of the gold is comparatively coarse
and is released by coarse grinding. Part of the gold is finer, requiring
additional grinding for its liberation.

Test No. 3

Samples of the gold were ground dry to pass different meshes and
cyanided, 1 : 8 dilution, with a 1-0 pound per ton cyanide solution. Seven
pounds of lime per ton was added for protective alkalinity.

Assay, Au, Reagents Grind

. H Extrac- consumed !

Mogh .:}ngégz:f oz,/ton tion, Ib./ton ' . per cent
Bowrs [ "\ haile | cont | o | Cao | —28 | <65 | ~100]~150) _g00

ee ing +65 | 4100 | +150 | +200
—48..... 24 0-23 | 0-03 87.0 0-3 4.4 6.4/ 2741182149 331
- 48,.... 48 0-23 | 0-04 82.6 0-3 IV TR IR DU IR ROTON
~100..... 2 0-23 | 0-02 91.4 0-3 ad ol 14-8 1 28-6 | 56-6
—-100..... 48 0-23 | 0022 | 904 0-3 a9l b
~150..... 2% 0-23 | 0.0156| 935 0-3 52 |evrverfeianikeninn. 17-9 | 821
—~150..... 48 0-23 ] 0-012| 4.8 0-3 53 ..l
—200..... 0-23| 0.012| 94.8 0-3 178 FONUUEN IS (DRI PRI IO
—~200..... 48 0-23 ] 0.015| 935 0-6 60 | o e s
Test No. 4

A sample ground wet in a jar mill to pass 60 per cent through 200 mesh
was passed over a blanket. The concentrate was panned to a small bulk
to free it from gangue and the pan tailing was added to the blanket tailing.

Results:
Weight, |Assay, Au, | Distri-
Product per cent oz./ton | p.l;‘:‘t::g’;;t
Teed (Cal).everrirenrnreenrrerneesnnsensesneorstnonsannsns 100-000 0-195 100-0
Blanket concentrate.....oveveriireeiiisiiiiiiicinsitiiarns 0-296 28-97 43.9
Blanket t21lng. .oevvvrevereeentnenorsenrnrairreerarsssenes 99-704 0-11 56-1
Ratio of coneontration.....eoiveueererssinrerrninsisrrsesnssrnssessies 338:1

Test No. &

A sample was ground wet in a porcelain mill containing iron balls
until 60-2 per cent passed 200 mesh. It was then floated in a laboratory-
size flotation machine.

Reagents:
To Ball Mill To Flotation Cell
50da a8hueesiieeiieriieieiiiieniianinns 1-6 1b./ton
Amyl xanthate.......occvvvveenririneinns 010

20 T s 1 0-08 1b./ton



162

Results:
. Distri~
Woeight, | Assay, Au, A

Product per cent 0z./ton ;“ﬁ‘;‘,’,z
s B (1 10 100:00 0207 100:0
Flotation Contontrate. .vovuvvvieirrerseivessrrearearnrrasns 2.46 7-21 85-8
Flotation tailing.e..vevvevnerinrnriorsrereraraoasaranes vore 97.54 0:03 14.2

Test No. 6

The ore, .crushed to pass 14 mesh, was fed at the rate of 105 pounds
per hour to a rod mill. ‘The mill discharge, diluted to 35 per cent solids,
passed over an amalgamation plate and thence into a conditioning tank
where 3 pounds soda ash and 0-10 pound amyl xanthate per ton were
added. The pulp passed from this tank to the second cell of a 10-cell
flotation machine. Cells Nos. 2 and 3 produced a rougher concentrate
which was cleaned in Cell No. 1. The cleaner tailing passed to Cell No. 2.
Cells Nos. 4 to 10 treated the tailing from Cell No. 3. The concentrate
from these seven cells was returned to Cell No. 2 with the feed. Cresylic
acid, 0:05 pound per ton, was added to the flotation feed for frothing
purposes.

Screen Analysis—Rod M+l Discharge:

Mesh Per cent
4.2
15-1
18-9
20-3
0040 00eeseeses Ceeeras e eree et e aean, e raieeaerees Ceveerrireaer, 41.5
100-0
Assays:
SiO:, AS,
Au, 0z./ton per cent  per cent
Feed........ rerieecereszesnens Ceesienee 0-26 802 ..iiiiieiins
Amalgamation plate tailing........ veven [ S .
Flotation coneentrate....o..eveeruveranss 4.11 154  Trace
Flotation tailing. ...ovvvvrvrevrnerrnenes 001 823 iiiiieieens
Recoveries:
By amalgamation.c..viueeeisieiirirneiiicinriiiinrriernienns 462 per cont
By flotation............ e naenreeateraeenreratrarentertatnrean . “
BT T 96-3 “
Ratio of flotation coneentration........vvurvirvsvirereirrrierreniennones 31:5:1

Test No. 7

_ This run was made in the same way as was Test No. 6, with the excep-
tion that corduroy blankets were substituted for the amalgamation plate.
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Screen Analysis of Rod Mill Discharge:

Mesh Per cent
1.1
9-4
17-2
240
48:3
100-0
Assays
8i0,,
Au,o0z./ton  Ag, oz./ton per cent
T PP 0196  .......e0.es 80-1
Blanket concentrate.......cocoviveeane 17-135 2:67 74:0
RS 71T Y 0:14  Liiiiiiier eveeereciens
Flotation concentrate.........oevvvnss 6-02 561 L.iieene
«“ tailing. o .eneviniviiiiiiiiine 0-015 eiiiiiiiiie cireierienas
Recoveries:
On blankets., . ooviiaverniinnes Cereenras s ereeraerreiaes vees  28-5per cent
In flotation concentrates........ ... Ceeeierarrieereians Cereaares 639 «
B0 ) 024 «
Ratio of Concentration:
B33 T 309:1
105 75 10 | 48:1

A sample of the blanket concentrate was reground 96 per cent minus
200 mesh and barrel-amalgamated.

Results:
T N 17.135 oz. Au/ton
TR N, v vivrreeerrereeresraraanenrnassennssssnsssnsassans 074 “
RECOVEIY vvvee i enreriarenransasersansaassssasstossnssassse 96-2 per cent

A sample of the flotation concentrate was reground and cyanided.
An extraction of 80 per cent of the gold was obtained.

SUMMARY AND CONCLUSIONS

It is apparent that there is considerable coarse free gold in the ore.
When straight cyanidation is used, as in Test No. 3, the grinding must be
fine, i.e. 82 per cent minus 200 mesh, to obtain a tailing of 0-015 ounce
gold per ton within 24 hours. When the free gold has been removed, ag in
Test No. 2, cyanidation gives a tailing of 0-015 ounce gold per ton within
24 hours, on material ground 56 per cent minus 200 mesh.

Test No. 5 shows that flotation will not give highest recoveries owing
to the coarse free gold. Tests Nos. 6 and 7 show that when this gold has
been removed by either amalgamation plates or blankets, flotation will
produce a low tailing, 0-01 ounce to 0-015 ounce gold per ton.
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Part of the gold in the ore is associated with the pyrite, as only 80 per
cent of the gold in the flotation concentrate is recoverable by cyanidation.

The process most suitable for an ore of this nature is cyanidation.
It will be found most advantageous to install traps to remove free gold from
the ball mill discharge before it enters the agitators. Otherwise, coarse
particles of gold that are slow to dissolve will eventually pass into the
mill tailing. Blankets may be ingtalled to trap this gold, the concentrate
being barrel-amalgamated, and the residues added to the feed to cyanidation.

Removal of this gold prior to agitation will make it feasible to grind
somewhat coarsely, approximately 50 to 60 per cent minus 200 mesh, and
obtain a high recovery.
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Ore Dressing and Metallurgical Investigation No. 603

GOLD ORE FROM THE HUDSON-PATRICIA GOLD MINES, LTD,,
NARROW LAKE, ONTARIO

Shipment. 'Two shipments of ore were received, Lot A, of 7 bags,
on October 26, 1934, and Lot B, of 6 bags, on November 8, 1934. Lot A,
weighing 890 pounds, was said to have been taken from an ore-shoot in
3 quartz vein with basalt wall rock, and Lot B, weighing 590 pounds,
came from an ore-shoot in a quartz vein with porphyry walls, Character
samples of each ore-shoot also were included for microscopic examination.

Characteristics of the Ore. When received, the bulk samples had been
crushed to about £ ineh. The special character samples were examined
in the mineragraphic laboratory. Three polished sections from each
sample were prepared.

The gangue of Lot A consists of very dark green to black, altered country
roek with veins of fine-textured, white to transparent quartz. 'The altered
country rock contains considerable finely disseminated earbonate.

The metallic minerals present are: pyrite, pyrrhotite, chalcopyrite,
arsenopyrite, ilmenite(?), galena, sphalerite, native gold, and an unknown
mineral X.

Pyrite, the most abundant metallic mineral, is disseminated rather
sparsely as coarse to fine cubes and irregular grains. A small amount of
arsenopyrite is associated with the pyrite. Small amounts of chalcopyrite
and sphalerite oceur as irregular grains in the quartz, sometimes associated
with galena, Galena occurs as small magses and stringers in the quartz
and in places veins the pyrite. Ilmenite(?) is present as small grains in
the altered country rock, and, in places, has been altered to leucoxene(?).
Unknown mineral X occurs only as tiny grains in galena.

Native gold is present in the specimens in considerable amount and
is distributed as follows: ‘

In quartz aloneu...oeeveeeiniineiersineroersenivoseansensenes 55+5 per cent

In quartz associated with galeng........oovvvinviviineneiienes 33.4

In quartz associated with chaleopyrite.......coovvvvierereinns 1.1 ¢
1000 «

Lot B is much the same as Lot A, except for the following:
1. There is more country rock and less white quartz in Lot B.

2. The metallic minerals present are: pyrite, sphalerite, galena, chal-
copyrite, ilmenite (?), and native gold. No arsenopyrite was observed.
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3. The average grain size of the pyrite appears to be somewhat smaller
in Lot B.

4. Gold occurs in the pyrite.

5. The grain size of the gold is somewhat smaller in Lot B.

Distribution of Native Gold in Lot B

In quartz alone.... . oviiiiiiiiiieiirisseierirrsenrseraenens 34-1 per cent
In pyrite alone, but along fractures.......cvvvvrierierenenreenns 344 ¢
In pyrite, associated with galena along fractures............... 22.2 ¢
In sphalerite associated with galena.......ovvvuviiviiiniinaees 9.3 «
100-0 “
Grain Size of the Gold:
Average
Mesh Lot A, Lot B, of the two
per cent per cent samples,
per cent
364 | ...l 22.0
16-7 5.4 12.2
8-4 8-1 8-3
8.5 9.8 9:0
8.1 22:0 13-6
8-3 18:0 12.1
62 15-2 9:8
-+ 3-6 104 6-2
e L1 P 2:6 6.1 4.0
—=16004-2300. 000 0r et e i i it e e 1.0 41 2.3
Fn 2L | N 0-3 0-9 0-3

ExprrIMENTAL TESTS

Both lots were sampled by stage-crushing, grinding, and quartering.
Assays showed them to contain:

Lot A
6 N 0-336 oz./ton
1 0-13 ¢
Lot B
[ ) U S 0-13 oz./ton
[ 1) 0:06 “

Equal weights of each lot were mixed and sampled. This mixture
was found to contain 0-28 ounce gold per ton and 0-07 ounce silver per ton.
All experimental work was carried out on this lot.

The investigation included tests by amalgamation, flotation, blanket
concentration, and cyanidation. The results showed that 70 per cent
of the gold is freed at minus 48 mesh grinding, 87 per cent can be recovered
by flotation, 56 per cent by blanket concentration, and 98 per cent by
cyanidation of 82 per cent minus 200-mesh ore.

Test No. 1

To determine the percentage of free gold in the ore, a sample was ground
to pass 48 mesh and amalgamated in a jar mill.
After removing amalgam and mercury, the residue was assayed.
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Part of the amalgamation tailing was cyanided, 1: 3 dilution, for 24
hours with a solution of 1.0 pound potassium cyanide per ton.

Grind:

Mesh Per cent
e o K 1 N 4.0
- OB100. . 214
B L RN 18.2
—1B0--200. 1ol et r e e e et e 152
B 1) 41-2
100-0
Results:

T 0-28 o0z. Au/ton

Amalgamation tailing.........cociiiiiiiiiiii i, 0-085 “

ROCOVOTY . coutrecreurainassossnonoresssssacresosanssssnseans 69-6 per cent

24-hour cyanide tailing.........coevvevennss e reeseasineesans 0-025 0z. Au/ton

Total recovery, amalgamation and cyanidation............. . 91-1 per cent

Test No. 2

A similar test was made on a sample ground to pass 100 mesh with
82 per cent minus 200 mesgh,

Results:
T . 0-28 0z, Au/ton
Amalgamation tailing.............. Cerreaenes certeereeeriens 006 s
ROCOVETY .o evvreenrnreneresnsnsnses eeres rereerrireinenanas 78+6 per cent
24-hour cyanide tailing........covuieiriiiiiiriniiiiiiinienns 0-005 0z. Au/ton
Total recovery, amalgamation and cyanidation.............. 98:2 per cent

The results of these tests indicate that a large proportion of the gold
is free.  When the ore is ground 41 per cent minus 200 mesh, part of the
gold is still locked up in the gangue, as shown by the cyanide tailing of
0-025 ounce gold per ton. When the ore is ground 82 per cent minus
200 mesh, more gold is released and the cyanide tailing is reduced to 0-005
ounce per ton.

Test No. 3

Samples of the ore were ground dry to pass various meshes and
cyanided, 1 :3 dilution, with a cyanide solution equivalent in strength to
1-0 pound KCN per ton. Eight pounds of lime per ton was added at
the commencement to maintain protective alkalinity.




Results of Test No. 8

Final Reagents
Period of Azsza:}rt,oﬁ.u, i titration, consumed, Grind
Mesh agitation, E;i;l;aget;%n, 1b./ton 1b./ton
hours . —48 | —65 | —100 | —150
Feed | Tailing ECN | G20 | KON | G20 | 162 | Tyoo | 3130 | 200 | —200
2% 0-28 0-02 928 | 0-90 05| 03| 57 40 | 214 | 182 | 152 41-2
48 0-28 0-015 94.6 | 0-90 065| 031 60 L. .
24 0-28 0-01 9-4 | 0.75 04 | 07 68 |.......d.o.... 2.5 | 153 82-2
48 0-28 0-005 98-2 | 0-70 83 1 0901 71 {......dd veridinl
2% 0-28 0-005 98-2 | 075 0-3 05l 71 | 6-3 93-7
48 0-28 0-005 98-2 | 0-70 02 | 09 | 74
.Y} 0-28 0-02 928 | 075 | o2 | o075 74
48 0-28 0-015 94-6 | 070 0.1 09 | 7.7

891
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Test No. 4

A sample was ground wet in a porcelain jar mill with 3 pounds soda
ash and 0:06 pound Barrett No. 4 per ton until 48-9 per cent pagsed 200
mesh with 1-8 per cent on 65 mesh, It was then floated with 0-05 pound
amyl xanthate and 0-05 pound pine oil per ton.

Results:
. Distri-
Product Weight, | Assay, Au, bution

per cent oz./ton per o onk
Tleed (Cal)evrer v v enrrenoneerroersneeseneneosnenssnnons 100-00 026 100-0
Flotation concontrate....o..v.viieenernrinnnnennennennennes 3.33 6.74 86-9
Flotation tailing. .....oovvieiininin i 9667 0-036 13-1

Test No. 6

A sample was ground to the same fineness as was Test No. 4. The
pulp was passed over a corduroy blanket and then conditioned with 3-0
pounds soda ash, 0-05 pound amyl xanthate, and floated with 0-05 pound
pine oil per ton.

Results:

: Distri-

Product Weight, |Assay, Au, bution,

per cent oz./ton per cent
T Ye ST 1S TR 100:00 0:26 100:0
Blanket concentrate...........ooiveiiiiiiiiiiiiii i, 204 7-24 56-2
Tlotation concontrate. covoee.vvuverrenrerrrneeneinnnneniies 2:72 3-18 32-9
Tlotation tailing. . .vvvseerneirerrinnenriiniieiiiiiernens 95.24 0:03 10-9

Test No. 6

A sample wag ground wet to pass 83-8 per cent through 200 mesh
and was then passed over a corduroy blanket. The tailing was panned
until free gold was visible. The tailing from this operation was added
to the blanket tailing and the mixture cyanided, 1:3 dilution, with a
solution of 1-0 pound potassium cyanide per ton. Seven pounds of lime per
ton was added to furnish protective alkalinity.

Results:
Blanket Concentration
L 0:28 oz. Au/ton
Blanket tailing, .ovvueiieieieiienreeiiiearaeniiieiirioraeins 0-13 «
ROCOVOT Y et nsvntetvnnnrneessniosneasosnsaserssesssnnas 536 per cent
Cyanidation:
Feed =blanket tailing........covvviiiviiiiiiiiiiiinineiinens 0-13 oz, Au/ton
24-hour eyanide talling...ovvvvrrirerivinirrnionresrnronarans 0-006 “
Extraction..vvse.vouvsresnvnriareiirrnrnsrrecerininiiinaren 93-1 per cen
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The gold in the blanket concentrate will be readily recovered by
barrel amalgamation. The tailing from this operation should be united
with the feed to cyanidation.

SUMMARY AND CONCLUSIONS

1. Over 75 per cent of the gold in the ore is native gold and is freed
at ordinary fineness of grinding. Coarse grinding, to approximately
minus 48 mesh, liberated 70 per cent.

2. Flotation does not recover all the precious metals owing to the
presence of free gold.

3. Cyanidation of the ore ground to pass 80 per cent minus 200 mesh
extracts 98 per cent of the gold.

Cyanidation is the method indicated for treatment of this ore. Traps
to remove coarse gold from the grinding cireuit should be installed, other-
wise there is a possibility of free gold lodging in the cyanide agitators or
passing out in the tailing. Blankets could be employed for this purpose.
This would necessitate handling the concentrate produced, barrel amal-
gamation, and retorting the amalgam.

No difficulty should be encountered in making a 98 per cent recovery
of the gold from ore similar to that sent for test purposes.
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Ore Dressing and Metallurgical Investigation No. 604

GOLD-SILVER ORE FROM THE MONASHEE MINES
SYNDICATE, LIMITED, VERNON, B.C.

Shipment. The shipment, consisting of two boxes of ore, one high-
grade lot weighing 90 pounds, and one low-grade lot weighing 84 pounds,
was received on November 23, 1934. The samples were submitted by
A. E. Pike, Superintendent, Monashee Mines Syndicate, Limited, Vernon,
B.C., on the instructions of Gordon F. Dickson, Managing Director,
Pacific Building, Vancouver, B.C. The ore is said to be from the property
of the Monashee Mines Syndicate, Limited.

Characteristics of the Ore. Six polished sections were prepared from
samples from each lot and these were examined microscopically for the
purpose of determining the character of the ore.

The gangue in the high-grade ore consists of grey to white fine-textured
vein quartz with a moderate amount of siliceous greenish grey material
which is regarded as altered country rock. A small amount of carbonate
is present as fine veinlets and disseminated grains.

Pyrite is the only ore mineral which oceurs in relatively large quantity.
Small amounts of the following minerals, in order of decreasing abundance,
are present in the ore: galena, chalcopyrite, sphalerite, unknown mineral
X, pyrrhotite, magnetite, and native gold.

Pyrite occurs as disseminated graing which average above 200 mesh
in size. The larger grains are considerably fractured, and contain small
grains and veinlets of galena with associated native gold.

Galena is present as irregular grains and stringers in the gangue, and
a8 noted above in pyrite. It contains tiny rounded grains of unknown
mineral X, and is closely associated with much of the gold.

Chalecopyrite oceurs as irregular masses and stringers usually associated
with some gphalerite. The latter mineral contains numerous tiny dots of
chalecopyrite, and oceurs in the gangue as small masses, irregular grains,
and stringers.

Unknown Mineral X occurs only as tiny rounded grains in galena.
Its properties indicate the possibility of its being dysecrasite (Ag;Sb) and,
if 8o, it would acecount for the silver in the ore. The tests are as follows:

Colour: Silvery white.

Hardness: Soft, with appearance of sectility.

Crossed nicols:  Isotropic.

Etch tests: HNOs;—tarnishes brown without effervescence.

FeCl;—tarnishes iridescent.
HgCl:—questionable—tarnishes faint brown (7).
HCl, XCN, KOH~negative,
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Pyrrhotite and magnetite occur as rare, disseminated, irregular grains
in the gangue.

Native gold is of rather varied occurrence, and quantitative analyses
carried out under the microscope show the following distribution.

Per cent
A In pYrite.eeresinciarnnsnens Ceerreenas N PR 425
1, Alone:
Per cent
(n% In fractures..... Ceer e eareaeeernaas 12.
(b) In dense DYTito ... cvereienenrnrnananens 3+0
—_— 154
2, Associated with galena:
() Infroctures.....ccvovevvenns [EPPPR ceees 22.2
(b) In dense pyrito.s...ceoveenen. erenienes . 4.9
—_— 27.1
42.5
B T TP 21.7
C. In sphalerite, associated with galena and unknown mineral X........ 200
. In gangue, associated with galena and pyrite.......ovvveieiiin.ons 15-8
100-0

The associations of the native gola van be summarized as follows:

Total gold associated with pyrite.......covvviviviniiiinnnanns 58-3 per cent
Total gold associated with galena. . e 84-6 ¢
Total gold along fractures in pyrite 34.6
Total gold in dense pyrite.......... . 7.9 «

Grain Size of the Gold. The following table shows the grain size of
the gold visible in the polished sections:

Mesh Per cent
200 280, ..ttt e e et e et ta et ey 1.7
— 280+ 400.. 17:5
— 400+ 560.. 23+7
— 560+ 800.. 22:3
— 800+-1100.. 11-8
~1100+1600.. 70
. 4.3
1-7
100-0

The sample of low-grade ore is similar in character to the high grade.
However, there was less visible gold and a large proportion of greenish
grey country rock, and the grain size of the sulphides, particularly pyrite,
appeared to be slightly finer.

Sampling and Analysis. The two lots of ore were sampled separately
by standard methods and a representative portion of each was assayed.

Low-grade oro: Gold......ouus e it 0:08 oz./ton
High-grade ore: Gold......covvvnens 0-64 oz./ton
SR cerrraren 2:97 «
ZiN0..vsviiii i versesess.  Nil
Arsenio..esevreeiriins e vevesee Nil
[0 13 N 0-10 per cent
Lead, . oiviiiierieeeiniiniaririieneinennes 0-3¢ ¢
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ExpERIMENTAL TESTS
. Amalgamation,
Straight eyanidation. :
Blanket concentration followed by flotation.
Test No. 3 repeated, using finer grinding.
Amalgamation followed by flotation.
Amalgamation of blanket concentrate.

‘The experimental tests were carried out on the high-grade ore only.

Sl S

AMALGAMATION
Test No. 1

Representative samples of minus 14-mesh ore were dry-crushed minus
48 mesh and minus 100 mesh and amalgamated with mercury in jar mills,
dilution 1 : 1 with water. After separating the amalgam and mercury the
tailings were assayed.

A screen analysis on each tailing shows the degree of grinding,.

Screen Analysis:

Minus Minus
Mesh 48 mesh 100 mesh
Weight, Weight,
per cent per cent
- ol TN (V2 (- P
L 15 o 11 D D U 1750 {........v..s
e 1L o {1 18:76 4.16
T U511 S 16-00 15.36
B | O 47.00 8060
10000 100-00
Results:
Asgsay, Au,
Mesh oz./ton Exh‘acbi(zn,
per cen
Feed Tailing
L T 0-84 0-425 33.59
Lol T 0-64 0-34 46-88

STRAIGHT CYANIDATION
Test No. 2

Representative samples of minus 14-mesh ore were dry-crushed to
pass the following screens: 48, 100, 150, and 200 mesh. Representative
portions from each were agitated for periods of 24 to 48 hours in a solution
of sodium cyanide, equivalent in strength to 1-0 pound of potassium
cyanide per ton of solution. The dilution ratio was 3 :1. Lime was
added at the rate of 5-0 pounds of lime per ton of ore to give a protective
alkalinity to the solution.

611012
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Results: (
Period of Assay, Au, . Reagents consumed, |
Mesh No. agitation, oz./ton Elx)gl;.agg;%n, Ib./ton
hours | “peed | Tailing KON | CaO
L - T 24 0-64 0-045 02.97 0-30 3-8
=100, s 24 0 0:02 0688 0-90 37
=160, st 24 0-64 0-02 96-88 1-20 3-8
=200, ... it ienes 24 0-64 0-02 06-88 1-20 4.0
e - T 48 0:04 0-0356 94.53 0:30 3-8
=100, . e 48 0-64 0-025 96-09 105 4:0
e 1 48 0-64 0:015 97-66 1-56 4:1
=200, i 48 064 0-015 97.66 1-56 4'31

Assay of cyanide tailing, for silver, on minus 100 mesh:
24-hour tailing: 0-46 oz./ton.
Recovery of silver: '(—2-7—’;;]#6—) X 100=83-39 per cent
The results of the test show that a good recovery of the gold can be-
obtained with a moderate grind. No advantage was noted in agitating,
longer than 24 hours.

A recovery of 83-0 per cent of the silver may be expected.

BLANKET CONCENTRATION FOLLOWED BY FLOTATION
Test No. 8

A representative portion of minus 14-mesh ore was ground in jar
mills, dilution 4 :3, until approximately 60 per cent minus 200-mesh.
product was obtained.

The pulp was concentrated on a special corduroy blanket on a table:
sloping 23 inches in 12 inches. The blanket concentrate was panned to-
remove gangue and sulphides. Native gold was observed in the pan and
also considerable galena and a white metal presumably carrying silver,
The blanket tailing was dewatered and treated by flotation, using the
following reagents:

ST ) VO 3:0 1b./ton
Potassium amyl xanthate.. .vvveeierrvririrnrriiirereroricneess 01 “
o210 0-05 «
Results:
Blanket Concentration:
. Assay Distribution of :
Product W(;’lg:\t, OZ./tOI'l metals per cent 1:3:;2“(11
cent, Au Ag Au Ag tration
Feed.ooovviivininiananannn., 100-00 0:64 2:77 100-00 100-00 .
Blanket concentrate......... 0-13 129-31 16166 25-76 7:36 769 : 1
Blanket tailing.............. 99.87 0-485 2.65 74.24 92-64
Flotation: ‘ |
Feed.oivriiniinirirnnene, 10000 0-47 2:59 100-00 100-00
Flotation concentrate . 3:22 13-40 73:40 91:77 91-39 31:1
Flotation tailing 9678 004 0-23 8:23 8-61




Summary of Resulis:

Per cent
Recovery of gold by blankets.......covvvrecriererneianrosnsiseirisniis 256+76
Recovery of gold by flotation, 91:77 X 74:24......covvvrnvnnirnnnine.s 68-13
Overall recovery of gold....... e eeeseeanenestrestranetetteaettees 93-89

The flotation concentrate has, in addition to gold, the following assay
values:

L1 U Y 73:4 oz./ton
(075715 O N 3-0 per cent
B 7 S N 1054 “

BLANKET CONCENTRATION FOLLOWED BY FLOTATION
Test No. 4

The ore was ground to 77-7 per cent minus 200 mesh in this test,
which was carried out similarly to Test No. 3. The reagents used to float
the blanket tailing were the same.

Results:
Blanket Concentration:
. Assay, Distribution of :
Product W%’gglt’ oz./ton metals, per cent Ig’g&%’?f
cent Au Ag Au Ag tration
Feed......oooovvvvinnenennes 100:00 0.64 2.77 10000 100-00
Blanket concentrate......... 0-18 1043 148-3 20-33 9:64 560 : 1
Blanket tailing.............. 9982 0-45 2-51 70-67 90-36
Flotation:
Feed.....oovrveveeirannnenns 100: 00 0-44 2-53 100-00 100-00
Flotation concentrates....... 3:58 11-47 64-73 0342 0161 28:1
Flotation tailing............. 96-42 0-03 0-22 6-58 8-39

Summary of Resulls:

Per cent
Recovery of gold by blankets....vvcvreeervnienisnerorensvnsrsecsonsas 29-33
Recovery of gold by flotation: 93:42 X 70:67,....00vveeerenenenencecnns 6602
Overall recovery of 20ld.., v cvverreenrvriiennanrensoresonrnernees 9535

The flotation concentrate has the following assay values in addition
to that for gold: )

£ 64.73 oz./ton
(07475} 1= < N 2:46 per cent
Letd..eeeueervensraonissoseserersnensennessoossnssnossosnnses 954 «

It will be noted that finer crushing gave a larger amount of concen-
trates of lower grade than in the previous test. The overall recovery of
gold is slightly increased.

6110—123
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AMALGAMATION FOLLOWED BY FLOTATION
Test No. &
A representative sample of minus 14-mesh ore was ground in jar

mills, dilution 4 :3, to give a product approximately 76 per cent minus
200 megh.

The ground pulp was amalgamated by passing over an amalgamating
table sloping 2% inches in 12 inches.

The amalgamation tailing was dewatered and treated by flotation,
using the following reagents:

S0da 28R, .ttt i et er et e e e 3.0 lb./ton
Potassium amyl xanthate.......coveiiiiiiiiiiiiiniiiiiiiiennn, 0-1 “
Pine 0lliees i e eiirieerniiireeieniseriinernerersnsarssscassones 0:05
Resulls:
Amalgamation:
Assay, Au, | botion of
say, Au ution of
Product 0z./ton ! gold,
per cent
T S 0.-64 100-00
Amalgamation tailing . vens .. 0.42 6563
Amalgam (by difference)... 022 84-87
Flotation:
. Assay Distribution of s
Product W‘]’;glt’ oz./toﬁ metals, per cent lgg‘:ég:_i
cent, Au Ag Au Ag tration
T 100-00 0-42 276 100-00 10000
Flotation concentrate........ 355 10-65 70-08 90-74 9021 28:1
Flotation tailing............. 96-45 0-04 028 9:26 9:79
Summary of Results:
Per cent
Recovery of gold by amalgamation....coeviveieirnriiriiiiiieiicnss, 34.37
Recovery of gold by flotation: 90-74 X 65-63.... B PP 59-55
Overall recovery of oldue. e vt iriiiverevrserenenseerennorenesenens 0392

The flotation concentrate gave the following assay values in addition
to that for gold:

IS N rere 7008 oz./ton
(0703 71 283 per cent
Lead..coovevirenerannens Ceereerreiranraseee F PPN 1044 «
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AMALGAMATION OF BLANKET CONCENTRATE
Test No. 6

A representative sample of minus 14-mesh ore was ground in jar mills
to approximately 74 per cent minus 200 mesh and concentrated on special
corduroy blankets as in Test No. 3.

The blanket concentrate was treated by grinding in an iron mortar
with mercury, at a dilution of 1 :4 with water. After separating the
mercury and amalgam the tailing was assayed.

Results:

Blanket Concentration:

Distri- s
. h Ratio of
Weight, Assay, Au bution
Product H Pt concen-
per cent oz./ton of gold, !
per cent tration
T o 100-00 0:64 100-00
Blanket concentrate.......ocvvviniiiiineninnas 0-18 114.33 3216 566 :1
Blanket tailing........oooivvnieniieiiiiiienen 99-82 0-435 6784

Amalgamation:

Product « tAssay, Au, oz./ton Bxtraotion,

Feed | Tailing | P cent

Blanket concentrate.......vvrriiiiriirriiresseirieiiianees 114-33 9-44 91.74

Overall recovery of gold by amalgamation of the blanket con-
centrate: 91-74 X 32-16. ... .iiuininiiiinneninniniannanens 295 per cent.

Treatment of the blanket tailing by flotation, as in Test No. 4, may
be expected to give an additional recovery of 66 per cent of the gold.

SUMMARY

1. Recovery of gold by amalgamation was 47 per cent.

2. Cyanidation gave an extraction of 97 per cent of the gold and
83 per cent of the silver, on ore ground to approximately 80 per cent
minus 200 mesh. Consumption of reagents was not excessive.

3. Blanket concentration at 60 per cent minus 200 mesh gave a
recovery of 26 per cent of the gold. Flotation of blanket tailing gave an
overall recovery of 94 per cent of the gold.

4. Grinding to 78 per cent minus 200 mesh, blanketing, and flotation
of blanket tailing gave an overall recovery of 95 per cent of the gold.

5. Amalgamation on plates gave a recovery of only 34 per cent of
the gold; treatment by flotation of the amalgamation tailing gave an overalt
recovery of 94 per cent of the gold.
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It was observed that from 7 to 9 per cent of the silver was recovered
in the blanket concentrates and approximately 90 per cent of the remainder
in the flotation concentrates. Copper in the flotation concentrates ranged
from 2.5 per cent to 3 -0 per cent; lead, from 9-5t0 10-5 per cent; and silver,
.about 70 ounces per ton.

6. Amalgamation of blanket concentrate shows that from 91 to 92 per
cent of the gold can be recovered by barrel amalgamation of the concen~
trate.

CONCLUSIONS
The ore is amenable to treatment by cyanidation and by flotation.

The results of the investigation show that the ore will cyanide easily
to give an extraction of about 96 per cent of the gold and 83-4 per cent
of the silver, with an average grind of from 70 to 80 per cent minus 200
mesh. The consumption of reagents is normal—potassium cyanide, 0-9
to 1-2 pounds per ton, and lime, 3 to 4 pounds per ton.

The copper-bearing minerals in the ore will act as cyanicides in a
straight cyanidation process.

By the use of blanket concentration a product assaying from 100 to
130 ounces gold per ton was obfained. From this, at least 91 per cent
of the gold can be extracted by bamel amalgamation. Flotation of the
blanket tailing gives an overall recovery of 94 to 95 per cent of the gold,
approximately 90 per cent of the silver, and, in addition, amounts of copper
and lead in the flotation concentrate.

The ratio of concentration, 28 t0.30 : 1, gives a small bulk of shipping-
grade concentrate. The tailing from the barrel amalgamation of the
blanket concentrate can be mixed with the flotation concentrate for ship-
ment to the smelter.

The best method of treatment can only be determined after a study of
freight, handling, and smelter charges and of tailing losses.

The straight cyanidation process will probably be the best method
of treatment, provided that the amount of copper in the ore does not
increase more than 0-16 per cent as in the sample submitted for test work.
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Ore Dressing and Metallurgical Investigation No. 605

ARSENICAL GOLD ORE FROM THE HEDLEY MASCOT MINE, HEDLEY,
BRITISH COLUMBIA

Shipment. A shipment of five sacks of ore, net weight 530 pounds,
from the Masgcot fraction in the old Nickel Plate mine, Hedley, B.C., was
received on October 25, 1934. - The sample was submitted by Dr. Victor
Dolmage, 1318 Marine Building, Vancouver, B.C., at the request of R. H.
Stewart, Consulting Engineer for the Hedley Mascot Gold Mines, Limited,
Hedley, B.C.

Characteristics of the Ore. Specimens were selected from the sample
shipment and four polished sections were prepared and examined miero-
scopically for the purpose of determining the character of the ore.

The gangue consists of fine-textured greenish grey chloritic rock,
white carbonate, and light grey quarta.

The metallic minerals visible in polished seetions are, in their order
of abundance: arsenopyrite, pyrite, pyrrhotite, chalcopyrite, sphalerite,
and native gold. Arsenopyrite is abundant as coarse grains and crystalline
masses, and is erossed by irregular fractures that contain carbonate, chalco-
pyrite, and pyrrhotite. Pyrite is present in considerable amount as grains
and small masses associated with arsenopyrite, and in rare cases it veins
the arsenopyrite; the boundaries between these two minerals appear in
many eases to be boundaries of growth of the arsenopyrite, and this, coupled
with the former, indicates that pyrite was deposited at a late stage of the
arsenopyrite mineralization. Pyrrhotite and chaleopyrite are rare, and
are usually found together as irregular grains in gangue and arsenopyrite,
and as firm veinlets in the latter. A few tiny grains of sphalerite are
present in the chalcopyrite.

Natwwe gold oecurs mostly within dense arsenopyrite, where it is
oceasionally associated with chalcopyrite. It is extremely fine-grained,
and its position appears to be independent of the fracturing of the arseno-
pyrite. The mode of occurrence of the gold ig shown in the table below:

Mode of Occurrence Giold, por cent
In arsenopyrite:

[ N T 3 N 86-8

(b) With ehalcopyrite. . cvvervveiriniiiirieiiirereraeeins 10:5 073
I 7L R 2.7
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A large number of tiny grains of gold were seen by traversing the
* four sections with a high-power oil-immersion lens. This indicates that
mogt of the gold is very finely divided, because were coarse gold present
in ore of this grade, the probability of the sections cutting so many graing
would be very slight.. The following table shows the result of a quantita-
tive microscopic grain analysis of the gold:

Size in mierons Theoretical mesh Gold, per cent
-~19 < 13 -~ 800 4+ 1,100 3-8
-13 + 9 - 1,100 + 1,600 12.7
-9 4+ 6 - 1,600 4+ 2,300 202
-6 4 42 - 2,300 + 3,200 17-2
-~ 424 30 - 3,200 4+ 5,000 15+5
- 304 21 - 5,000 + 7,000 14.2
- 2144+ 15 -~ 7,000 - 10,000 12.1
- 164+ 1:0 ~10,000 - 14,000 4.9
- 10 - 14, 000 ?

100-0

Although the data are insufficient to determine the paragenesis, it
nevertheless may be of some value to present in a table what is regarded
as the possible succession of deposition. This is shown below:

Arsenopyrite

Pyrite v —— e

Sphalerite ' —_—

Pyrrhotite

Chalcopyrite

Carbonate —_— e ————

The important features of the ore from the Hedley Mascot mine are
as follows:

(1) Most of the gold occurs in dense arsenopyrite.

" (2) A minor proportion of the gold-occurs in gangue.

(3) The arsenopyrite is coarse.

(4) The gold is extremely finely divided.

The above facts indicate that:

(a) Concentration of the gold by flotation of the arsenopyrite should
be relatively easy with comparatively coarse grinding.

(b) Recovery of the gold in the arsenopyrite concentrate by means
of cyanidation should be comparatively low.

(¢) Recovery of the gold by cyanidation of the ore as a whole should
be comparatively low. '

It is probable, also, that the recovery of the finely divided gold in the
gangue by cyanidation would be comparatively low.

Sampling and Assaying. Assays of a feed sample of the ore showed it
to contain the following:

) PN 0205 oz./ton

18 0-08 ¢

L8] 5 0:14 percent
L1« O O Nil

/7 (T 0:30 percent

78T (R 4.41 “
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ExpuriMENTAL TBSTS

A series  of small-scale tests was made on the ore for the purpose of
deciding on a suitable method of treatment. The work consisted of con-
centration and cyanidation tests, both alone and in combination. These
tests, and the microscope, show that the gold occurs in an extremely fine
state of division and that approximately 87 per cent of it is directly associ-
ated with the arsenopyrite.

The highest extraction of gold obtained by straight cyanidation of
the ore was 817 per cent and this was obtained after grinding the ore 99
per cent through 200 mesh and agitating it in cyanide solution for 48
hours.

Flotation recovered 85 per cent of the gold in an arsenopyrite con-
centrate assaying 35 to 40 per cent in arsenic and 2.0 ounces or more in
gold. This concentrate might be sold to a smelter either before or after
cyanidation, or it might be roasted and cyanided on the property. The
flotation tailing can be cyanided without further grinding.

The ore may also be cyanided and the cyanide tailing floated, giving a

flotation tailing low enough in gold to be discarded. This concentrate also
would require roasting and cyaniding unless it were disposed of to a smelter.

CYANIDATION

Tests Nos. 3 to 10

Samples of the ore were ground in ball mills for periods of 20, 30,
40, and 60 minutes, the resulting products being 66-6, 85-5, 92-2, and 99
per cent through 200 mesh, respectively. Samples of each of the above
sizes were agitated in cyanide solution, 1.0 pound per ton potassium
cyanide, for periods of 24 and 48 hours. The tailings were filtered, washed,
and assayed for gold.

Summary of Results:

Grinding, Period Tailing Extrac- | Reagents consumed,
Test No. per cent of agita- assay, tion, 1b./ton

—200 tion, u, per —
mesh hours oz./ton cent KCN Ca0

666 24 0.115 617 0-8 5-50

85-5 24 0-11 63-3 1,34 5:9

92-2 24 0-09 70-0 1.2 5-75

99-0 24 0-075 76-0 2:0 6:0

66-6 48 0-105 65 0 1.50 6:3

85-5 48 0-095 683 1-60 6-5

92-2 48 008 73-3 2:10 7:3

99-0 48 0-055 81.7 250 76

Test No. 12

A sample of the ore was ground 99 per cent through 200 mesh in a ball
mill and then agitated in a Denver super-agitator without reagents for
6 hours. Lime and cyanide were then added and agitation continued for
anollier 24 hours, The tailing was filtered, washed, and assayed for gold.
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Summary—
Feed sample. . ov.evviviiiiiiiiiiinianen, reeane . PN 0-295 Au, oz./ton
Cyanide tailing. . .vveeeiveerireriirarreessossnersresesennass 0085 “
N 237 21T 2 (o) | g PN 78+0 per cent
Reagents consumed: KON . i iiiiviiaririernvinirienennnnnns 1.07 1b./ton ore
(711 0 D 4.85 «

Test No. 18

A sample of the ore was ground 99 per cent through 200 mesh and
aerated in a Denver super-agitator for 16 hours. The pulp was then
transferred to bottles, lime and cyanide added and agitation continued
for 72 hours. The tailing was filtered, washed, and assayed for gold.

Summary—
Feed sample...vervueenciiirniecinrnrncnrnsecncninronrnenens 0:295 Au, oz./ton
Cyanide tailing.......viiuiiiiriniiiiiniiiineriinienaieennns 0065 “
B ¥ 1C] 7 10 D P 78:0 vpor cent
Reagents consumed: KON .iviiiiiiiiiiieriiiiiiiieeeens 3+13 1b./ton ore
L0710 10+4 “

Test No. 16

A sample of the ore was ground 99 per cent through 200 mesh with
lime added at the rate of 20 pounds per ton of ore. The pulp was then
aerated for four hours in Denver super-agitators, filtered, and repulped
in fresh cyanide solution, and agitation continued for 48 hours.

Summary—
Feed SAIMPIO. ., ouitiiveiiieiiert i eiiiitis it iarieenaaas 0-295 Au, 0z./ton
Cyanide tailing, . .. ovvvriiiiiiiriiriiiiirirererienrnvnrrones 0:050 “
Extraction.. oo iiriiiiiieiiiiiiiiii i, 830 per cent
Reagents consumed: KCN.......coovvviiviiiiiiiiiinannne, 1-86 lb./ton
L7170 2N 11.5 “
FLOTATION
Test No. 1

A sample of the ore was ground 66-6 per cent through 200 mesh and
floated. The products were assayed for gold and arsenic.

Charge to Ball Mll:

OBt utetvarvnnensiatnnesnsresessaeseroienntnernes 2,000 grms, at ~14 mesh
Water . 1,500 o.c.

Soda as] 10 lb./ton

Aerofloat No. 31 009 “

Reagents to Cell:

Potassium amyl xanthate. 020 1b. /ton
Barrett No.4............ 009
No. 208..... s 020
Pine oil... . 0-05

‘When flotation appeared to be finished, copper suiphate was added at
the rate of 1.0 pound per ton of ore and a second concentrate was taken off.

Results:
: Assay Distribution, per cent
Product ‘g?lgggé
D Au, 0z./ton |As, per cont| Au As
Concentrate No. 1...c.o0iivenenns 12:3 156 19-00 604 56+5
Concentrate No. 2.....c000vi0euns 5:0 1-66 31:15 20-3 4]1-4
Tailing.ssereeessnncnernsosnnsnnss 82:1 0-04 0-16 10-3 3+1
Feed (eal.)...evvenvnrnan, T 100:0 0-32 4.21 100-0 100:0
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Test No. 2

A sample of the ore was ground 85-5 per cent through 200 mesh and
floated. The produets were assayed for gold and arsenic.

Charge to Ball Mill:

Ore,.. . ettt 2,000 grms, at —14 mesh
Water.. . 1,500 ¢c.c.

Soda ash..,... 1.0 Ib./ton

Aerofloat No. 31 0-09 «

Reagents to Mill:

Potassium amylxanthate, . 0-10 1b, /ton

Copper sulphate 1.0 «

No. 208...... 0-10

Pine oil.... 005 ¢

Results:
: Assay Distribution, per cent
Product Welgh:é
per ce Au, 0z./ton lAs, per cent Au | As

Concentrate,..,....covenvenvnnnn. 18.2 1.50 23.88 89:3 97.4
Tailing, .o vveeervenevrariraonens 81.8 0-04 0-14 10-7 2:6
Feed (eal.)..veviivnerieinrnneanse 1000 0-31 4.46 100-0 100-0

FLOTATION WITH CYANIDATIONTCA?[‘L%\IIIEANER TAILING AND FLOTATION

Test No. 17

A sample of the ore was ground 66-6 per cent through 200 mesh and
floated in a soda ash cireuit. The bulk concentrate thus obtained was
filtered and reconditioned with lime and put through a cleaning cell, where
a high-grade arsenopyrite concentrate was floated away from other sul-
phides such as pyrite and chalcopyrite. The cleaner tailing was then
reground all through 825 mesh and cyanided. Samples of the flotation
tailing were cyanided separately with and without regrinding,.

Charge to Ball M7ll:

[0 VA 2,000 grms. at —14 mesh
R 1,600 c.c.
Aerofloat No. 3l...uvivsiviiiiierianiniienneninnnns 0:09 1b./ton
Reagents to Cell.
Potagsium amyl xanthate,......ccoveviiiiiiieiiiineiiinienenn. 0-20 Ib./ton ore
L1 N s 0-10 “
CoPPET BUIPNATE. 4 et verseeeruesronererersensnoronsaonsecans 1-0 “
50T 3 A PN e e aa e 0:05 «“
Soda ash,...coiiiniiiiiiiiiiiiii i i e 1-0 “
Reagents to Cleaner Cell:
73 T 0-67 1b./ton
Potassium amyl xanthate........cocovviviveierrerniniireararans 0-33 “
20T 0-008 «
Results:
Product Weight, Assay Distribution, per cent
per cont Au, oz./ton 'As, per cent; Au i As
Arsenopyrite concentrate,........ 10-7 218 33-22 82:3 88-4
‘Cleaner tailing...o...c.vveenennns 4.6 0-17 202 2-8 2:3
Flotation tailing,................. 84-7 0-06 0.44 14.9 9.3
Feed (cal.)e.vrrrernrenneinnansn. 100-0 0-283 4.02 1000 100-0
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Cyanidation of Products:

Cleaner Tailing, all through 386 Mesh:

Feed sample.......cevvnnenes cereneaan
48-hour cyanide tmlmg vees

Extraction
Extraction, per cent total gold (0-882 X 2+8)..

Flotation Tailing, 84-hour Agitation:

Feed sample......covvvvnnivnnnis
Noregrind......covviuriviiananses e rerietr it et aras
92percentthrough200mesh... .......
All through 200 mesh.....,..ocvvvviiiiiiininnn.
Maximum extraction. . feeininsnen
Maximum extraction, per cent total ‘0700 X 149,00

Total Recovery:

In arsenopyrite concentrate ....................... rerens
As bullion, 2:5 - 10

Test No. 18

017 Ay, oz./ton
0-02 “

© 88.2 per cent

2.5 per cent

0-05 Au, 0z./ton
0-025 “«

0-015
0:015

700 per cent
104 per cent

€«
€«

82:3 per, ‘cent

A sample of the ore was ground 85-5 per cent through 200 mesh and
a bulk concentrate floated off in a soda ash circuit. This concentrate was
filtered and reconditioned with lime, and a clean arsenopyrite concentrate
was removed free from other sulphides such as pyrite and chalcopyrite.
Samples of the cleaner tailing and flotation tailing were cyanided with and
without regrinding, and the arsenopyrite concentrate was roasted down to
8:1 per cent arsenic and then cyanided with and without regrinding.

Charge to Ball Mill:

1,50
0:09 Ib

Aerofloat No. 31,

aerseraces

Reagenis to Cell:

Potassium amyl xanthate .....................................
Copper sulphate...:.... heares ereirenes e '

0.208....... s rere it araas FS
Ping oil,. Creeseerr i s e ierararans .

Sodaash....... .ol

Reagents to Cleaning Cell:

2,000 grms, at —14 mesh
0 c.c.
Jton

Lime....ovevrnrriiensnennns S Crereereens 0:75 1b./ton ore

Potassium Amy] XANtARte. . oo eserorers oenenrs 0-25 «“

Pineoil............ NP 1 111 “

Results:
. Assay Distribution, per cent
Product vg?'gglfé
p Au, 0z./ton lAs, per cent| Au As

Arxsenopyrite concentrate......... 10:8 2.45 39-13 866 91-96-
Cleaner tailing........ . . 7.7 0:16 0:03 4.1 0-06.
Flotation tailing.. . 81.5 0035 045 9-3 7-98
Feed (cal.)...oeviniviiniennnnns . 100-0 0-305) 4-60 100-0 100-00:
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Cyanidation of Products:

Reagents con-

Feed Cyanide Extraction,
Product sample tailing Extraction,| per cent aner%'dl‘;%'{ ton
assay, assay, per cent of total p
Au, 0z./ton | Au, oz./ton gold KCN Co0O
Arsenopyrite concentrate
roasted to 7-0 per cent]
arsenic — All through
160 mesh...o..vuuun. 3:90 0.28 92.8 111 K18 PN NN
Roasted arsenopyritecon-
centrate, reground 30
minutes............... 3-90 0-24 937 50 U (RO DR ..

Cleaner tailing, 97-8 per
cent through 325 mesh,
agitated 24 hours...... 0.16 0.04 75+0 3.1 6.1 204

Cleaner tailing, 99:6 per|
cent through 325 mesh,
agitated 24 hours...... 0-16 0-025 84.4 35 7-8 217

Flotation tailing, 84-0 per]
cent through 200 mesh,

agitated 24 hours...... 0-035] 0-015 57.1 5.3 0.7 6-0
Flotation tailing, 96- 0 per|
cent through 200 mesh,
agitated 24 hours...... 0-035 0-015! 571 5-3 0.8 66
Total maximum recovery as bullion: 8114 3-6 -+ 5:3............. 89+9 per cent

FLOTATION IN LIME PULP WITH CYANIDATION OF FLOTATION TAILING
Test No. 19
A gample of the ore was ground 85-5 per eent through 200 mesh in a
ball mill and floated. The concentrate was cleaned and the cleaner tailing
united with the first flotation tailing. Samples of the flotation tailing were
cyanided with and without regrinding,

Charge to Ball Mill:

Reagents to Cell:

Potassium amyl xanthate,.......oovveniirenenrierrrnennes 0+20 1b./ton ore
B LS 00 1 AP 0-10 &
Copper sulphate....... 1. “
g 11- 5 | O N 0-056 “
Reagents to Cleaner Cell:
¢+ FO i b ety 1.0 1b./ton ore
Potassium amyl xanthate............oveveeeninn e e, 0.05 “
54 T30 0-025 “
Results:
Product Weight, Assay Distribution, per cent
per cent Ay, 0z./ton 'As, per cent Au | As
Tlotation concentrate............. 11.9 220 30-90 856:6 89.4
Flotation tailing,..... I .. 88-1 0-05 0:51 14.4 10-6
Foeed (cal)ovseersiieranenns RPN 1000 0-306 4.11 100-0 100:0
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Cyanidation of Flotation Tailing:

Fiotia.tlon Cé:&lmde Exteacti Extraoti%n, Reageixg.s ctggsumed.
ailing iling xtraction,| per cen Ay
Product assay, assay, porcent |  total tailing
Au, o0z./ton { Au, 0z./ton gold KCN ' Ca0

Flotation tailing, 84 per|

cent ~200 mesh ....... 0-05 0-025 50-0 7-2 0-50 6:06
Flotation tailing, 96 per|

cent ~200 mesh....... 0.05 0-01 800 11.52 1.90 | 7-80

Test No. 21

A sample of the ore was ground 85-5 per cent through 200 mesh and
floated in lime pulp. The concentrate was not recleaned but was sampled
and assayed and a portion of it was ground practically all through 325 mesh
and agitated in cyanide solution, 5-0 pounds per ton potassium cyanide,
for 48 hours.. The cyanide tailing was assayed for gold. The flotation
tailing was passed over a small concentrating table to see if the gold in it
couéddbe concentrated sufficiently to permit the table tailing to be dis-
carded.

Charge to Ball Miil:

10 . 2,000 grms, at —14 mesh
Water .............................................. 1,500 c.c.
7 'Y e 3:0 1b./ton ore
Aeroﬁoat B e T0R: P 0-09 “
Reagents to Cell:
Potassium amyl xanthate,............ ity 0:20 1b./ton ore
No0.208...o.covvvnnnnn, . 010 “
Copper sulphate 1-0 i
Pine oil 0-05 “
Summary:
Table Concentration of Flotation Tailing:
. Assay Distribution, per cent
Product We’gh!fé —
per cel Au, 0z./ton |As, per cent| - Au ' As
Table concentrate 4.5 1 0-41 0-98 22:9 12:0
Table sand....... 23-8 0-08 0-19 23:6 12:3
Table slime. . 717 0-06 0-39 535 757
Flotation tailing (ca 100-0 0-081 0-367 100:0 100-0
Flotation of the Ore:
N Assay Distribution, per cent
Product Wg‘ghté
per cen Au, 0z./ton |As, per cent Au Ag
Flotation concentrate............. 29-0 1-05 14.26 84:2 04-1
Flotation tailing,.........co0vune. 71.0 0-081 0367 15:8 59
Feed (6al.)ueviverrveariiirnnennns 100-0 0-362 4.41 100:0 1000
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The concentrate reground and cyanided 48 hours produced a tailing
assaying 0-135 ounce per ton in gold, representing an extraction of 87.14
per cent of the gold in the concentrate or 73-4 per cent of the total gold
in the ore.

Test No. 22

A sample of the ore was ground 855 per cent through 200 mesh and
floated in a soda ash circuit. The bulk concentrate was sampled and
assayed and a portion of it reground practically all through 325 mesh and
agitated in cyanide solution, 5-0 pounds per ton potassium cyanide, for
48 hours. The cyanide tailing was assayed for gold. The flotation tailing
was passed over a corduroy blanket, set at a slope of 2.5 inches per foot,
to see if the gold could be concentrated out of it, permitting the blanket
}f;ailing1 cfo be discarded. The blanket concentrate and tailing were assayed

or gold.

Results:
Product Woeight, Assay Distribution, per cent
percent |5, o0z./ton | As, per cent, Au As
Flotation concentrate..o.......... 18:5 1-34 19.96 797 770
Blanket concentrate.............. 4.8 0-20 3:50 30 35
Blanket tailing................... 767 0-07 1-22 17.3 195
Feed (cal.).vvevrrevivniennnnnnn.. 100-0 0-31 479 100:0 100-0

The cyanide tailing from the bulk concentrate, after 48 hours of agita-
tion, assayed 0-145 ounce per ton in gold, representing an extraction of
89.3 per cent of the gold in the concentrate or 71-0 per cent of the total
gold in the ore.

CYANIDATION FOLLOWED BY FLOTATION

Test No. 24

A sample of ore was ground 855 per cent through 200 mesh and
cyanided for 24 hours. The cyanide tailing was floated and the flotation
concentrate cleaned to separate the arsenopyrite from the other sulphides.
The three products were sampled and assayed and the remainder of the
arsenopyrite concentrate was re-united with the remainder of the cleaner
tailing. This mixture was roasted down to 12 per cent arsenic and agitated
in cyanide solution, 2-0 pounds potassium cyanide per ton, for 24 hours.
The cyanide tailing assayed 0-17 ounce per ton in gold, representing an
extraction of 82.65 per cent of the gold in the bulk concentrate or 29.-8
per cent of the total gold in the ore.

Results:
Pr‘oduct Weight, Asgsay Distribution, per cent
per cent Au, oz./ton [As, per cent| Au As
Arsenopyrite concentrate......... 12-8 0-81 39.52 87.4 93-7
Cleaner tailing................... 3-0 0-075 3.98 1.9 2.4
Flotation tailing,......ocoenvnsnnn 84.2 0-015 0.23 10-7 3:9
Cyanide tailing (cal.)...veveen.... 100-0 0-119 4.98 1000 100.0




Per cent
total gold

Extraction by oyanidation of Or8...veeeeerve vt vrrieireervrrerreensneness 597
ecovered in bulk coneentrate. .vovvvverevirnrireeniieiirrieieienons 36-0

Loss in flotation tailing..ove e vvurerioriierevereneoneeenssvssnnss 4.3
Extraction by eyanidation of roasted bulk concentrate.........oovvvvnn.. 208
Loss in cyanide tailing from roasted bulk concentrate.................... 6-2

Total extraction by cyanidation = 59-7 + 29-8 = 89-5 per cent of total gold,

CYANIDATION FOLLOWED BY TABLING

Test No. 11

A sample of the ore was ground 71-0 per cent through 200 mesh and
agitated in cyanide solution, 1-0 pound potassium cyanide per ton, for
24 hours. The cyanide tailing was then passed over a small concentrating
table and a concentrate was taken off assaying 0-30 ounce per ton in gold
and containing 70-7 per cent of the gold in the cyanide tailing. This
concentrate was reground practically all through 325 mesh and agitated
in cyanide solution, 5-0 pounds potassium cyanide per ton, for 48 hours.
Taible tailing and cyanide tailing from table concentrate were assayed for
gold.

Resulls:
: Reagents consuxﬁed
Product Weight, Assay, :E::r&iféo;l’ 1b./ton '
per cent | Au, oz./ton total gold KON | ol
Table concentrate oyanided...... 287 0-08
Table tailing.............oovvene 71-3 0-05
Average tailing (cal.)....ovevnn... 100-0 0-059 807 2:20 7.3

ROASTING AND CYANIDATION OF FLOTATION CONCENTRATES

An arsenopyrite concentrate was made which assayed 2-28 ounces
per ton in gold and 35-77 per cent arsenic. It contained 85-2 per cent of
the gold in the ore and 87-9 per cent of the arsenic. Two tests were made
on this concentrate in which it was roasted and then cyanided. In the
first test, 400 grammes of the concentrate was roasted down to 283 grammes.
This product was sampled and assayed and 250 grammes of it given a second
roast with 25 grammes of soda and 25 grammes of charcoal added. The
second roasted product weighed 235 grammes and when leached with
water the weight was reduced to 223 grammes. The final roasted product
contained 8-74 per cent arsenic and cyanided down to 0-19 ounce per ton
in gold, representing an extraction of 93-9 per cent of the gold in the
concentrate or 80 per cent of the total gold in the ore.

Reagents consumed per ton of raw concentrate were as follows:—
KON otttvetteeierneeeiaieenssssaaessnnanaes e 2-66 pounds
2-45 ¢

In the second test, 400 grammes of the concentrate was roasted with
40 grammes of anthracite coal. The roasted product weighed 283 grammes
and cyanided down to 0-145 ounce per ton in gold, representing an extrac-
tion of 955 per cent of the gold in the concentrate or 81:4 per cent of the
total gold in the ore.
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A sample of a bulk flotation concentrate containing pyrite and chalco-
pyrite as well as arsenopyrite was roasted at a temperature range of 450° to
530° C. The calcine was then cooled and about 10 per cent of its weight
of Ca{OH), added to it. After standing overnight, the mixture was diluted,
filtered, and washed. It was then ground for one hour in a pebble mill
and agitated in cyanide solution, 2-0 pounds per ton potassium cyanide.
The cyanide tailing assayed 0105 ounce per ton in gold, representing an
extraction of 93-4 per cent of the gold in the concentrate or 75-4 per cent
of the total gold in the ore.

Another lot of bulk concentrate was roasted at 530° to 550° C. with 15
per cent calcium carbonate added. The calcine was ground in a pebble jar
for one hour and agitated in cyanide solution, 2.0 pounds per ton potassium
cyanide. The cyanide tailing assayed 0-105 ounce per ton in gold, repre-
senting an extraction of 92-85 per ecent of the gold in the concentrate or
75-1 per cent of the total gold in the ore.

A third sample of bulk concentrate was roasted at 730° to 790° C.
The caleine was then reground and cyanided for 24 hours. The calcine
assayed 8-00 per cent arsenic and no scheme of roasting has brought the
arsenic down below this amount. The cyanide tailing assayed 0-18 ounce
per ton in gold, which represents an extraction of 90- 0 per cent of the gold
in the concentrate or 72-7 per cent of the total gold in the ore.

Reagents consumed were as follows:—
KON ittt ittt etierineararienenrnanns 1-2 1b./ton bulk concentrate
111

G0, 7-8 “

£ O AP 0-23 1b./ton ore
Ca0 . i e e 1-5 “

CYANIDATION FOLLOWED BY FLOTATION WITH REGRINDING AND
CYANIDATION OF THE BULK CONCENTRATE

Test No. 28

A sample of the ore was ground 85-5 per cent through 200 mesh,
agitated in eyanide solution, 1-0 pound per ton potassium cyanide, for 24
hours. The eyanide tailing was filtered and washed and then conditioned
with soda ash, 2-0 pounds per ton, for 3 minutes, A bulk concentrate was
then floated off with the following reagents:—

Barrett No. 4. ooevniit i e 0-09 1b./ton
Potaggium amyl xanthate..........covvivniiniiiiiiiiinrnenan 0:10 «
N0, 208, e eee sttt ettt te it en ettt eerneneerorareraearenans 0-10 ¢
Copper 8ulphate. ..ovivr et s 1.0 “
S 10 1 T 0:06 ¢

The concentrate was ground all through 3825 mesh and agitated in
eyanide solution, 5-0 pounds per ton potassium cyanide, for 48 hours.
The tailing was filtered, washed, and assayed for gold, as was also the
flotation tailing.

6110—13
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Results:
Reagents consumed,
Weight, Assay, |Extraction, 1b./ton ore
Product per cent | Au, 0z./ton} per cent
. KCN CaO
Flotation tailing from cyanide
talling. ..o 85.3 0-015
Cyanide tailing from flotation
concentrate.........ivieiiin.s 14.7 0.27
Average tailing (cal.)............. 100-0 0-052 82-3 5:67 10+0
CONCLUSIONS

Although this ore is not a simple one to treat, comparatively good
results were obtained by cyanidation followed by concentration and re-
treatment of the concentrate. Flotation of the cyanide tailings is a better
method of concentration, so far as small-scale laboratory tests indicate,
but a large table, such as would be used in a milling plant, might give
better results than the small table used in the test work.

It is possible to float the ore direct and cyanide the produects or to
cyanide the ore and float the eyanide tailing, in which case the flotation
tailing is low enough in gold to be discarded, provided the ore has been
ground 85 per cent through 200 mesh.

The treatment of the concentrate, which is high in arsenie, is a matter
for further study of three possible methods, namely:—

(1) Concentrate to be sold to a smelter equipped to handle it.
(2) Concentrate to be roasted and cyanided.
(8) Concentrate to be reground all through 325 mesh and cyanided.

The processes for treatment of the concentrate have been named in
the order of their.efficiency from a purely metallurgical point of view.
The one that will provide the greatest net return to the operators will
have to be decided upon after a thorough study of costs, freight, and
smelter schedules, ete.

Total gold recoveries possible by cyaniding the ore ground 85 per
cent through 200 mesh and then concentrating and treating the concen-
trate by the three methods mentioned, in the order in which they are given,
would be approximately 95 per cent, 90 per cent, and 82 per cent.
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Ore Dressing and Metallurgical Investigation No. 606

CONCENTRATION OF MICA FROM PRINCE RUPERT, BRITISH COLUMBIA

Shipment. Five bags of mica, shipping weight 300 pounds, were
received on August 8, 1934, from Philip M. Ray, Prince Rupert, B.C.
The mica had been taken from a deposit on Baker inlet, off Grenville
channel, about 25 miles south of Prinee Rupert.

Purpose of Experimental Tests. Concentration tests were desired on
the mica, and it was requested that the finished products be kept so that
they could be submitted to mica users to determine if there might be a
demand for them.

H. 8. Spence, of the Mineral Regources Division, Mines Branch,
co-operated in the test work.

Characteristics of the Shipment. The shipment consisted of mica
schist. The mica wag in very fine flakes and was white in colour. Magnet~
ite was present, some being embedded in the mica flakes, and there was
also a little quartz. Dr. Poitevin, of the Mineralogical Division of the
Geological Survey, examined a specimen of the rock and found inclusions
even in the finest mica flakes. The mica he identified as altered muscovite.

ExpERIMENTAL TESTS

Methods of concentrating the mica included wet tabling, air
separation, grinding in different machines and screening, oleic acid and
film flotation, and magnetic separation.

The best results were obtained by wet tabling, the next best by air
separation. In the grinding and screening tests some gangue remained
in the material on top of the sereen. Rolls, Raymond pulverizer, Braun
pulverizer, and pebble mill were used in thege tests. Neither oleic acid
nor film flotation gave good results. The magnetic separation tests
showed that only in the coarsest size, about —104-28 mesh, could good
mica products be made magnetically.

The results of the wet-tabling and air-separation work are given
in detail,
WET TABLING

Four wet-tabling tests were made, two small-scale and two large-
geale, The best results were obtained by sizing before tabling and the
results of only the large-scale test in which this was done are given.

6110—13%
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The products from the large-scale table test without sizing were
mixed and sereened on 26 and 60 mesh by a Hummer vibrating screen.
These products had been made from material erushed to —10 mesh by
means of a small jaw-crusher and small set of rolls. The screening gave:

Bl (1 S TS « 665 pounds

B o111 87.0

—60 it e ie et e e e r e e et tea e 46.5
200-0 ¢

Each of the above sizes was tabled on a large Wilfley table, making
a concentrate containing most of the magnetite, 2 middling containing
gangue and mieca, and a tailing of fairly clean mica. The products, when
dried, were as follows:

Product Lb. Oz.

~104-26 Table ConmCentIate. . .vvtvreiiriierrerientneerroeneesrnsernonnns 12 Y
—10+26 “  middling......... Ceeraas e 34 10
—10+26 “  tailing....... 18 8
—26-460 D 10} 1=y L7 ¢ - TS AR PPN 5 9
—26--60 B 215 T U 05 Y P 20 13
—26-60 R 75 13 - A N 59 6
—60 “  concentrate.. e vl 5 11
—60 ¢ middling...... O PP 10 7
—060 B 1 -3 25 0

1 192 5

In the —10+ 26-mesh size the tailing or mica product is 283 per
cent of the feed, which is not very high. In the —26--60-mesh size the
mica product is 69:2 per cent. In the —60-mesh size it is 60-8 per cent.
The recoveries for the last two sizes are good and the mica products are
fairly free from gangue.

AIR SEPARATION

Eight pounds of —10-mesh material was ground in a Raymond No.
0000 Pulverizer set to give as fine a product as possible. The ground
mieca was sereened on 100 and 200 mesh by means of a No. 7 Rotex screen,
giving:

Product I;b. Oz,
--100 mesh........ ettt tereaeetearatetraertrereteerrananeteeanneeas 1 -2
1004200 it iier i e err et i he et raataieeasaranas 1 13
—200 ittt eneeerenrtrear et e et e e ara st rarr e 3 8
B O 6 7

The loss in grinding was 1 pound 9 ounces. In large-scale work
there ‘would be very little loss.

The three sizes were run separately through a small 30-inch Gayco
air separator, a different setting being used for each size, the coarsest
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for the 4100-mesh, the finest for the. —200-mesh, and an intermediate
getting for the —100-+200-mesh. In the +100-mesh the oversize was
re-run three times, giving four fine products. In the —100--200-mesh,
the oversize was re-run six times; and in the —200-mesh the oversize
was not re-run. After running each size the machine was cleaned, giving .
a clean-up. These clean-ups were kept separate with the exception of
that from the —100+4200 which was very small and was put in the over-
size.

The products from this work were as follows:

Product Pounds
-+100:

RUN NGO, L.ttt ettt ce i et it ea et i naaas 0-62
2SS 0-13
S 0.-08
L 0-03

OV BTBIZC. s v vttt v vee ven et e et ensaseneessentaentoearsenessonnnsansosnsnens 025

[0TSR 0-01

—100--200:

ST T e 0.97
“ 2 0-10
“ 0 . 08
¢ 0.07
13 0 . 04
“ 0.03
“ 0-02

Oversize 033

—200:
Fines 2:14
Oversize 0-60
lean-up 0-41

All of the fines are mica products. The first runs in the 4100, and
—~100-+200-mesh contain very little gangue. The other fines from these
two sizes contain more gangue, the amount increasing from the first run
to the last. In the fine from the —200 mesh there is much gangue.

The fine from the +100-mesh is 77-6 per cent of the products
from the Gayco, not counting the clean-up, and in the —100-+200-mesh
size the percentage is 80-1, while in the —200-mesh it is 78-0 per cent.

Another grinding test with the Raymond pulverizer was made, to
see whether the mica could be ground to 50 mesh without making so much
—200-mesh mica as in the previous test. The regulator was set back
1 inch so that the machine did not grind as fine as possible. The ground
mica was screened on a 50-mesh Rotex screen and the oversize returned
to the Raymond pulverizer. The Raymond product was screened again
and the oversize ground and screened as before, when there remained
very little 450 mesh. The —50 mesh was screened on a 200-
mesh Rotex screen. This test gave 21-4 per cent of the ground mica
—200 mesh. On the previous test the percentage was 54-4. If
the mica were ground as in the latter test then more would be recovered
in the high-grade form given by the Gayco in the 4100 and the —100
4200 sizes, and less in the lower-grade form given by the Gayco in the
—200-mesh size.
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Mica contains a small amount of water which is driven off when
the mica is heated. In order to determine which were the best products
from the test work, a number of samples were run for loss on ignition
with the following results:

Joss on
Product ignition,
per cent

426 Table taIlIn. e e iiiiiet ittt it it et ire b e iaaeanenes 4.22
—26--60 “ .
—60 i ettt et ea ettt tae e ateearaar et iaaraeaans 4:15

4100 Gayco fines, Run IO, L. .iu.iiiiiniiiiineeineireernorerssnsnansonsnns 4.47
—-1004200 & 4«
—200 “ “ i i e et i e i e e eans 3-68

These analyses show the Gayco fines to be better mica products
than the table products, except the —200-mesh Gayco fines which are lower
in mica than any table product.

Character of the Rock and the Mica. 'The crude rock contains about
85 t0 90 per cent mica. When broken down to natural size with a minimum
of crushing it yields various sizes of product ranging from finer than 200
mesh up to 20 mesh. The largest proportion is from 35 to 48 mesh.
This shows that the mica in the crude schist is very variable in size. It
is easy to crush the rock down to grain size. When the crude rock is
crushed in rolls, screened into sizes, and concentrated by tabling, no change
is made in shape, colour, or lustre. The various products are all alike
in respect to these characteristics.

The mica is hard and tough and it requires as much grinding to reduce
it as does ordinary scrap mica. It has ragged outlines, good lustre, and
is drab-white in colour with a slight green cast when crushed to grain size.

_When the mica is ground in the Raymond pulverizer the edges of
the] flakes are broken off; the flakes become rounded and lose some of
their lustre, which causes them to appear whiter.

When compared with a sample of ground mica used for wall-paper,
none of the mica products obtained from the test work appeared so white,
but when the wall-paper sample and the finest sizes from both wet and
dry concentration were spread on coloured paper and examined so as to
reflect light, the appearance of all was about the same.

An inspection under the microscope, made by Mr. Spence, of the
products obtained enabled him to draw the following conclusions:

Table tailing, —10-4-26 mesh ) Flakesvery ragged and irregular in form. Rﬁther
“ “ —26-3-60 ¢ thick or fat. Contain some dark inclusions.
“ “  —60 o Medium lustre. Should be satisfactory.

to oval, with smooth edges. Cream-white
colour. Good lustre. Might be suitable for

Gayco fine, --100 mesh Best products. TFlakes regular in form—round
—100--200
wall-paper trade.

due to considerable fine, dirty dust (possibly
from machine ?). Would probably be satis-

Gayco fine, —200 mesh } Poor drab-grey colour, which seems to be partly
factory for rubber trade.
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CONCLUSIONS

The mica could be concentrated by elther wet tabhng or air separation,
as both give good products.

If the wet method were used it would be best to crush to about 26
and size on 60, as the recovery in tabling -+26-mesh material was not
very high. If this were done about 45 per cent of the feed would be
recovered as —26-60-mesh product and about 19 per cent of the feed

—60-mesh product.

If the air separation method were used it would be best to crush
with the Raymond pulverizer adjusted so as to give a fair quantity of
+50 mesh which would be returned to the grinder. This would give
less —200-mesh material, from which the mica product recovered is not so
high as from either the —50-4100 or the — 100-+200 mesh. If this
method of crushing were used and the air-separator oversizes re-run
a few times about 23 per cent of the feed would be recovered as
—50+100-mesh product. In the —100--200-mesh size the percentage
recovered would be about 39 and in the —200 mesh about 17. If the
oversizes were not re-run the percentages would be 17, 29, and 17 for the
— 504100, —100-4200, and —200 mesh, respectlvely

If the dry concentrating method is used the mica will have to be
bone dry. A high average humidity of the atmosphere might, also,
materially reduce the capacity of air separators.

The objections to wet tabling are that the mica products would have
to be dried and that they are not so high in grade as some of those ob-
tained by air separation.

The objections to air separation are the low grade of the —200-mesh
product, the fine screening necessary, and the number of times the fines
from the air separator must be re-run to get good recoveries.

Everything considered, wet tabling seems to offer the best method
of concentrating the mica.
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Ore Dressing and Metallurgical Investigation No. 608

SANDBLASTING TESTS MADE WITH CANADIAN SANDS

Purpose of Bxperimental Tests. During 1933 and 1934 a number of
Canadian sands were received for testing as to their suitability for sand-
blasting, A report on the work done on each sand was sent to the shipper,
and the present report summarizes the work up to the end of 1934.!

ExPERIMENTAL TasTS

The method of testing a sand for use in sandblasting is as follows:
Twenty pounds of sand is put into the sand tank of a blasting machine.
Air is then admitted and regulated by hand so that a pressure of 80 pounds
per square inch is continually registered on a gauge on the air-line that
admits air to the top of the sand tank. This gauge shows the pressure
in the air-line leading to the blasting nozzle. The cock in the bottom
of the sand tank is then opened allowing the sand to flow into a pipe leading
to a hose line. In the cock is a small changeable orifice that allows the
sand to flow slowly and fairly evenly, and the hose line has a nozzle with
a 4-inch opening. The nozzle is held by a clamp at an angle of 45 degrees.
at a distance of 4 inches from a steel plate resting on a small platform
provided with grids. The jet from the nozzle impinges on the plate,
which is moved by a hand-operated rod extending outside the cabinet
in which the blasting is done; the cabinet catches all the blasted sand
except that carried away by the draught from a fan. Most of the dust
so carried out is caught by a collector placed before the fan. The time
of the run is taken with a stop watch, the plate is weighed before and
after blasting, and the sand from the cabinet and collector is sereened
twice on a 60-mesh Hummer vibrating sereen and the sizes weighed.
The 460 mesh from the Hummer is made up to 20 pounds and run in the
blasting machine again, and the process is continued for several runs.
The orifice in the cock is regulated so as to allow the 20 pounds to run
out in as near 63 minutes as possible. Usually no run takes exactly this
time, but all runs are plotted and the results for the time desired inter-
polated. :

! Tor previous worlz on this subjeet, see ‘' The-Suitability of Certain Canadian Sands for Use in Sandblasting,’’
by L. Heger Cole, R. K. Carnochan, and W, E, Brissenden; Investigations of Mineral Resources and the Mining
Tnduatry 1931, Mines Branch, Ottawa,
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The sands and other prodl‘ucts tested were as follows:

1. Saérzld {)rom Ottawa Silica and Sandstone, Limited, Eagt Templeton,
uebec. '

. Sand from a deposit in Guigues township, Quebec, on the east side

of lake Timiskaming,.

. Sand from a deposit near St. Andrews Eagt, Quebec.

. Sand from the northwest % section 3-26-26 west of the 4th meridian,

five miles east of Keoma, on the C.P.R., Alta,

Quartz from the Canadian Silica Produets, Limited, Chicoutimi,

Quebee.

6. Quartz from the Canadian Kaolin Silica Produets, Limited, Lac
Remi, Quebec,

7. Garnet concentrate, rock, and tailing from the east half of lot 25,
range B, Joly township, Labelle county, Quebee, submitted by
Bugene MeNicoll, 354 St. Catherine Street Fast, Montreal,
Quebec.

8. Garnet concentrate, middling, and tailing from lot 10, range I,
Joly township, Labelle county, Quebee, submitted by the Inter-
national Garnet Syndicate, Reg'd., 2000 McGill College Avenue,
Montreal, Que.

Most of the tests were made by moving the nozzle by hand instead
of the plate .and using a piece of pipe with an opening of +% of an inch
for a nozzle. These tests were not so accurate as those made later with
a fixed %-inch nozzle and a movable plate. However, the results are
given below as after the use of the movable plate was developed, enough
material to be tested remained in only four of the shipments.

[SLNT NI R Y

Steol oub Sand Gra;nmes

Sand or product eel oul, ¢ o oneumed, | SUE POT
grammes pound

pounds consumed
East Templeton 8and......ovvvuvrurervenrrrrrrossasrenanss 7.7 9.5 1-86
Témiscamingue 8and. ....v.vrererrsersansenrerensorensenss 17-8 10+4 171
St. Andrews sand,......coiven i i e e 19-0 120 1-58
Alberta 8and. ... veeiiriiienrirrrrircaetenreeriieniioeens 17.6 9:2 1:91
Chicoutimi qUATEZ. . .vvvereerevnrirrrrrnroerreresrosnsinses 22-4 15-4 1.45
Lac Remi quartz. .......ovvvrereerrvrcrerntrerriiorresenss 238 13-0 1-83
MeNicoll garnet T0CK ..vveevriviirererrrrireesosiotieienes 20-9 14.0 1.49
“ D 03 (11751 18 - SN 21-9 9-6 2:28
« R 7:51 11 S A 20-3 155 1.31

The Alberta sand was tested in five-pound lots and the results
multiplied by 4, and the St. Andrews sand in ten-pound lots and results
multiplied by 2.

All the above products were sized on a 20-mesh hand screen and 60-
mesh Hummer vibrating screen before being used in the tests. This
makes possible a fair comparison between any two.

The East Templeton sand has been used extensively for sandblasting

and found in actual practice to be very good, so that it can be used as a
standard with which to compare the others.
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Sandblasters object to dust, and the amount of dust made in blasting
seems to be in proportion to the amount of sand consumed. A sand that
cuts more, is consumed less, and gives less dust than another sand, is
certainly better, but it is difficult to tell which is the better of two sands
when one cuts more and. is consumed more than the other. A rough
method of grading the sand is to divide the grammes cut by the pounds
consumed, and this has been done in the above table. Another method
is to determine the number of pounds consumed per minute when the
number of grammes cut per minute is some definite figure. This method
is based on i;gﬁe belief that a fast-cutting sand with a fairly high cons