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MINES BRANCH INVESTIGATIONS IN

ORE DRESSING AND METALLURGY, JANUARY to JUNE, 1933

The volume of experimental test work being conducted in the Ore
Dressing and Metallurgical Laboratories of the Mines Branch, Department
of Mines, has grown to such an extent as to make it desirable to issue the
published reports thereon more frequently than annually as has been the
practice hitherto. It is now proposed to publish a small edition of the
more important individual reports as soon as possible after completion
of the investigation and to accumulate these in semi-annual volumes.

Company engineers and consulting engineers engaged in the design
of new milling plants and concentrators find the reports of the utmost
value in deciding on the flow-sheet to be adopted. Moreover, in this con-
nection they have the benefit of the experience and knowledge of the
staff, gained in conducting the experimental work, and with whom they
consult in most cases. The plants are, therefore, designed for the most
economical treatment of the ores. The use of the laboratory facilities and
co-operation of the staff are extended to and taken advantage of by consult-
ing engineers and metallurgists from the operating companies. During
the first six months of the year, a number of engineers spent considerable
time in the laboratories investigating their own particular problems. The
general expression of opinion from the letters received, is that the service
being rendered has been and is of inestimable value to the progress being
made by the mineral industry in Canada. New milling plants and con-
centrators are constantly being erected, based on the results of the investi-
gations carried out in the Ore Dressing and Metallurgical Laboratories.

During the half year ending June 30, 1933, as shown by the foregoing
list of investigations twenty-eight reports were issued. Of these, five
were on ores from British Columbia, two from Manitoba, twelve from
Ontario, five from Quebec, one from New Brunswick, and three from
Nova Scotia. Twenty-two were on ores in which gold was the chief metal
of value. It is interesting to note that three Nova Scotia gold ores were
investigated indicating the revival of gold mining in that province.




Ore Dressing and Metallurgical Investigation No. 483
GOLD ORE FROM THE TAMARAC MINE, YMIR, BRITISH COLUMBIA

Shipment. A shipment consisting of one sack containing 85 pounds
of ore was received by freight December 2, 1932. The sample was for-
warded by Lieut-Col. A. T. Powell, Nelson, B.C., and was said to have
come from the Tamarac mine, Ymir, B.C.

Characteristics of the Ore. The ore consisted of heavy sulphides of iron
and arsenic associated with a small amount of siliceous gangue.

ExpPERIMENTAL TESTS

After crushing, giinding, and sampling by standard methods, a sample
was obtained which on analysis showed that the shipment contained 038
ounce gold, 0-09 ounce silver per ton, and 10-36 per cent arsenie.

In the tests conducted cyanidation recovered 76 per cent of the gold
when the ore was ground to minus 150 mesh. Owing to the high sulphide
content of the ore, flotation does not give any appreciable ratio of con-
centration, 1-4 :1 being obtained. The flotation tailing contained over
0:10 ounce gold per ton.

Amalgamation of the ore ground to minus 48 mesh with 19 per cent
minus 200 mesh recovered no gold. Grinding 63 per cent minus 200 mesh
and amalgamating recovered 10-5 per cent.

CYANIDATION

Samples of the ore ground to varying degrees of fineness were agitated
for 40 hours, 1 : 3 dilution, with a cyanide solution equivalent to 3-0 pounds
KCN per ton. Lime up to 22 pounds per ton was added to maintain
protective alkalinity.

: Awitai Food Taili P . Rengentlﬁo/ntsumption,
. gitation, Feed, ailing, er cen ./ton
Mesh grind hours Au, oz./ton | Ay, oz./ton | extraction
KCN Ca0
24 0-38 0-12 68:4 2.4 16-6
40 0-38 0-12 68:4 3.3 19-5
24 0-38 0:11 710 3.6 185
40 0-38 011 710 4.2 195
24 0-38 0-10 73-7 4.5 18.7
40 0-38 0:09 763 5.4 20.7
24 0:38 0-09 76-3 5.1 206
40 0:38 0-085 776 6:0 22-0
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FLOTATION
Test No. 1

A sample of the ore was ground in a rod mill, 66 per cent solids, to-
gether with 10 pounds soda ash and 0-12 pound coal-tar creosote per ton
until 75 per cent passed 200 mesh. The pulp was then floated with 0-10
pound sodium ethyl xanthate and 010 pound pine oil per ton.

Assay Distribution oi metals,
. per cen
Produet Weight,
per cent Ay, Ag, As, A A
oz./ton oz./ton per cent U 8
Feed................ 100-0 038 0-09 10.56 100-0 100-0
Concentrate......... 71-4 0-50 0-10 11.96 92:2 80-9
Tailing.............. 28-6 0-105 0-03 705 78 191

A test similar to the above was made and flotation continued for
double the time. Practically all the sample was recovered as concentrate.

Test No. 2

A sample of the ore was floated as in Test No. 1. The tailing from
flotation was then passed over a laboratory-size Wilfley table and a second
concentrate removed.

Distribution of metals,
. Agsay g
Weight . per cent
Product per cont
Au, oz./ton |As, per cent Au | As
Feedowooiorinieiinneineiinnns 1000 0-42 10-36 1000 100-0
Flotation concentrate. .. 40-9 0-70 6-63 685 262
Table concentrate................ 34.3 0:24 17.68 19.7 58:5
Table tailing................ev0es 248 0-20 637 118 15.3
CONCLUSIONS

The results show that no separation of the sulphides with segregation
of the metals is to be expected. Apparently a larger percentage of the
gold is associated with the iron pyrite, as the table concentrate although
higher in arsenic is lower in gold than the flotation concentrate.

Being practically solid sulphides to begin with, this ore does not lend
itself to concentration. A slight increase in value can be obtained by
flotation. Whether this increase in gold content, coupled with a logs in
the tailing and an increase in the arsenic content of the shipping product
would be economic depends solely on freight and smelter charges.



Ore Dressing and Metallurgical Investigation No. 484
GOLD ORE FROM CRANBERRY HEAD, YARMOUTH COUNTY, NOVA SCOTIA

Shipment. A Shipmen’o of 230 pounds of gold ore was received Nov-
ember 22, 1932. The shipment was submitted by Douglas M. Fraser,
63 Fellsway West, Medford, Mass., U.S.A.

Characteristics of the Ore. Quartz is the dominant gangue mineral,
but some sericite was observed in fractures in the quartz.

Arsenopyrite, galena, and free gold have previously been reported
from this district.! These minerals are visible to the unaided eye.

Relations of the Minerals. Native gold is common, and is usually
rather coarse, being easily detected by the unaided eye. In addition, some
very small grains of gold can be seen with the microscope.

Arsenopyrite, pyrrhotite, and pyrite are relatively abundant, and
galena occurs in isolated irregular grains and rather prominent masses.
Chalcopyrite, sphalerite, tetrahedrite, geocronite, and unknown mineral X
occur intimately associated in galena, and in very small amounts. Un-
known minerals Y and Z also occur in very small amounts in quartz,
sometimes associated with pyrrhotite. Mineral Y is prismatic in habit,
and is replaced by Z. Some of the above minerals have not been hitherto
reported from Nova Scotia gold ores.

Purpose of Bxperimental Tests. The tests were made for the purpose
of determining the most efficient method to apply for the recovery of the
contained gold. : '

Sampling and Analysis. On crushing and sampling by standard
methods the ore was found to contain 1-50 ounces gold per ton.

PAN AMALGAMATION
Test No. 1

A sample of minus 20-mesh ore was panned in an amalgamated copper
pan. The tailing from amalgamation was screened and assayed.

1“Gold Ficlds of Nova Scotia,” Geol. Surv., Canads, Mem. 156, p. 77 (1929).



The results were as follows:

. Distribu-
Weight, Assay, s
Screen per cent |Au,oz./ton tm;el?g g‘l’gd'
1007 1:24 18:07
1964 0-93 26-43
14.98 0-975) 21.14
11-12 0-68 10-94
9:94 0-56 8-06
34.25 0-31 15-36
Feed.......... et et e e e e e ey Au 1:50 oz./ton
Tailing Au 0+59 oz./ton
Recovery 60-67 per cent

Test No. 2

A sample of minus 20-mesh ore was reground in a Denver rod mill
for 10 minutes, dilution 2 : 1, and amalgamated as in Test No. 1. A
screen analysis was made on the tailing.

The results were as follows:

. Distribu-
Weight, Assay, :
Sereen per cent | Au, 0z./ton tlggroégfgd’
................................................... 8.18 0-65 9.15
................................ .. 18-25 1-655 51-95
........................................ 17.02 0-525 15-38
........................................ . 11.76 0-42 8-50
...................................................... 4479 0-195 15-02
Y. N Ay 1-50 oz./ton
Tailing......ccovunen. Au 0-58 oz./ton
Recovery 61.33 per cent
Metalliese. vttt ierrr e i Au 0029 oz./ton
Test No. 3

A sample of minus 20-mesh ore was reground 15 minutes in a Denver
rod mill, dilution 2 : 1, and amalgamated as in Test No. 1. A screen analy-
sis was made on the tailing.

The results were as follows:

. Distribu-
Weight, Assay h
Secreen ) ) | tion of gold
per cent | Au, 0z./ton per cent !
1-815 56-16
0-505 15-94
0-42 9:51
0-225 18-39

Au1:50 oz./ton
Au 0-50 oz./ton
ROCOVEIY e verteeerneteinserrtotnersnsonanescrsocnsns Ceeeneas 66+67 per cent
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Test No. 4
A sample of minus 20-mesh ore was reground in a Denver rod mill
for 20 minutes and amalgamated as in Test No. 1. A screen analysis
wag made on the tailing.

The results were as follows:

. Distribu-
Weight, Assay, ;
Screen per cent | Au, oz./ton tlggroigséd,
29-68 1-067 5888
15-69 047 1370
54463 0.27 27.42
Yo PSP reereeatenaeaas Au 150 oz./ton
Tailing. . ooviviiniiiiiniiiiinenian Au 0-57 oz./ton
Recovery 61-67 per cent
Metallics in tailing sample...ccovviiiiiiiiiiiiii it iiiinines Au 0:030 oz./ton

Metallics in +65-mesh tailing Au 0:067 oz./ton

AMALGAMATION AND FLOTATION

Test No. §

A sample of minus 48-mesh ore was amalgamated. The tailing from
amalgamation was treated by flotation with the following reagents:

Lb./ton
T ) 2:0
Sodium ethyl xanthate.. [P 03
Risor pineoil.,............ [T 0-05
Steam-distilled pine oil................ [T 0-025
Results:
N Distribu-~ Ratio
Product Weight, Assay, tion of gold,| of concen-
per cent | Au, 0z./ton per cent tration
T 1000 1118 PR I
Amalgamation tailing.................... Y (1237 3 RPN PN Ceviaeaes
RECOVEIY . nvveneiii e envnnnnsnenensrnoervaee]oneniieinani]iniieiiriens 9067 [.....v0s ees
Flotationfeed c..ooovvviiiininniiiiininevnne]oeneninnenes {1 T S R I
TFlotation concentrate 2.50 3.07 5.28 40:1
Flotation tailing............... e 97.50 006 |.ovvuenins O PN ees
Per cent
Recovery by amalgamation.....covvvviieiiiniiiiiiiiiiiiiiieniiinn voo 90-67
Recovery by Hotation.....covviiriniiiiiiiniiiiiiiieriiieiiiienciinnnes 5.28

Total recovery...... Cetrrerirarateaines Cererenaee cevevenees  95-05
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A screen test on the flotation tailing shows the ore to be ground as

follows: Analyses 4100, —100 mesh.

. Calculated
Weight, Assay, i
Mesh per cent Products Au, oz./ton assayinoé tail-
I L4157 N 18~58}
L1520 o L1 S N 21.08 ~+100 0-085
100150, 0+ e 14-59 0-04 (|0-068 0z./ton
=18504200. .ttt 7:69 -100
—200....... O 38.06
Test No.6

A sample of minus 65-mesh ore was amalgamated. The tfailing from

amalgamation was treated by flotation with the following reagents:

Lb./ton
Sodaash............ooiienenns b et e e 2.0
Sodium ethyl xanthate 0:2
Coal-tar creosote........cvvrvirreirnrnraneesinens 8%‘
10

Results:

; Distribu- Ratio
Products Wolghty | gaseny, | Honof gold| of con-
pere » 02 per cent | centration

e eiiee e, BN 100-0 150, covenennidos, Ciereeene
Amalgamation tailing............. (120 2 I DA
Recovery.....oevvveien.ns Ceeeraes F O R 91.33 |......vvnt
Flotationfeed............... Ceeenes PR PO 013 |oovvvinnnaivinninnnn,
Flotation concentrate............ . 3.28 2:16 4.91 30-49:1
Tlotation tailing................. e 9672 (1 15 N PN P

Per cent:

Recovery by amalgamation..........evvtvvenivrinrreerenernnneinsnne..  91:33
Recovery by flotation........... RO P 4.91
T Otal TECOVRIY e vs e rss st enenersnrnerrrenessnerosesnenes . 0624

A screen test on the flotation tailing shows the ore to be ground as

follows: Analyses 4100, — 100 mesh.

. leulated
Weight, Assay, | O
Mesh per cent Products Au, 0z./ton as:ﬁzlgf

20-83 ~+100 0-03

2098 0-056 oz./ton
10-74 —100 0-05
47-45
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STRAIGHT CYANIDATION
Test Nos. 7 and 8

Samples of raw ore were crushed dry —48, —65, —100 mesh and
treated by cyanidation in a pulp containing 3 pauts of solution to one
part of ore. The strength of the sodium cyanide solution used was equiva-
lent to 1-0 pound of potassium cyanide per ton of solution, and lime equiva-
lent to 12 pounds per ton of ore was added to supply a protective alkal-
inity.

The cyanide tailings were screened for a sizing test. The 200,
—200-mesh products were assayed. :

Results:
T - Weieht| A Assn?’t Di:tribu— Total Reagent
est ime, N eight, u. oz./ton ion extrac~ consumption
Mesh hours Products per cent! of gold, tion, |——o—o-u-——
TFeed | Toiling | per cent | percent | KCN | CaO
1b./ton] 1b./ton
Lo, —48 24| +200] o2.0|1-50| 0.05] 89-08
—200| 38-0|1-50| o-01 10-92} 98-01 030 11-8
..., —48 48| 420 60-8{1.50| 0-035| 7831 .
—200 | 39.2|1.50| 0015 21~09} 98:01 015 111
E —65 94| 200| 536|150 075] 9454
—200| 46-4{1.50| 0-05 5'46} 72:0( 045 11-8
4., —65 48!  4o00| 24150 o002| 5966
200 | 47-6]1.50 | 0-015 40.34} 98-67 | 015 | 111
5uo.... —100| ~ 94| 20| 305|1.50| o07| 5515
—200| 695 0-025 44-85} 97:33 1 0-45) 113
...... —~100 48| 20| 264)1.50] 003] 5163 .
—200 | 736 0-01 48-37} 98-67 | 045 114

Screen Tests on Cyanide Taslings:

A screen test on the minus 48-mesh tailing showed the ore to be crushed
as follows:—

Mesh . Weight,
per cent
ORI 18-30
= G54-100. .. eurranrnans 19-76
=1004-150. .+ vvennnannsnns 14:26
—1504-200. . evurneennnnnns 9.08
=200. .1t taerennnenienas . 38.00
Screen test on minus 65-mesh tailing.
Mesh
100
—100+150
—150+-200. . .
B O PP P PR PPN . 4643
Screen test on minus 100-mesh tailing.
Weight,
Mesh r
150 13.6
—150--200

D00, s e en o,
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Test No. 9

Samples of raw ore were crushed dry —48, —65, —100 mesh and
treated by cyanidation in a pulp containing 3 parts of solution to one
part of ore. The strength of the sodium cyanide solution used was equiva-~
lent to 1-0 pound potassium cyanide per ton of solution, and lime equivalent
to 12 pounds per ton of ore was added to supply a protective alkalinity.

The results were as follows:

Time, Assay, Au, oz./ton Extraction, Reagent consumption
Test No. hours Mesh : er cent
Feed ' Tailing p KCN | Ca0

Ib./ton 1b./ton
) 24 ~48 1.50 0:035 97-67 0-45 9.4
2iviiiiannn, 48 —48 150 0:01 99.33 0-45 0.4
| 48 —65 150 0-008 09.47 0-60 9.8
[ S 24 —100 1-50 0-02 0867 0-45 8-7
[ P, 48 —100 1-50 0-07 05-33 0-45 9.0

AMALGAMATION AND FLOTATION

Test No. 10

A sample of ore was crushed minus 48 mesh and amalgamated. The
amalgam was separated, and the tailing was treated by flotation with the

following reagents.

Lb./ton
1o T F N S 2-0
Coal-tar Creosote. .vuvveeeeriviitnrrrsiiiaeecnrioarennses s PP . 020
Sodium ethyl xanthate..........oiviioieeiriinenrioirienensarersoeenes w. 0-3
Copper sulphate ..o...vvviiiiiniiiiiiiniiiiiiiennen, et 0.5
Pineoil,.......... 1S PO Cevinae. Carreeanes 0.10
The results were as follows:
: . Distribu- Ratio
Weight Assay ;
Products H ' | tion of gold,| of concen~
per cent | Au, 0z./ton per gent tration
T 100-0 )Y 1 2 DU
Amalgam ....... DU PSS P 02:36 [...oviunnnns
Amalgamation tailing.............ocoeiiviie]iininnnn... (120 V2 O .
Flotation feed.......covvvuverinrineennvnnnnei]ieniinnne.. (120 /2 D I .
Flotation concentrate.. .. ..oovernvieeiareiinss 258 3.21 70-83 | 38:76:1
Flotation tailing ...ovevvnivvuevnniiennennennes 97.42 (1017111 PN PO, .
Per cent
Recovery by amalgamation...........ooiiiiiverniiinnrriiinnerineinsnns 02.36
Recovery by flotation. ... ...oovviiiri it 541
Total TeCOVETY . o v i vnt it vt teernrenrenrneinies Ceeisian 97.77
Total recovery of gold as bullion:
Per cent
Amalgamation Of 0. ....o.v.eviiinerreinnsireiransorerieeaneisionnss 92-36
Amalgamation of flotation concentrate..............ooveiviiviiiiniinn.n. 3-59
T otal TECOVEIY . vt verersnteteeneneiosrenseaanonenenereserans . 9595
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Screen Test

Mesh Weight,
per cent

.15 7S

~ 65--100, .. 373
~100--150. ... . 206-94
—150--200. .. . 1331
200, .. S Y 5602

Test No. 11

A sample of ore was crushed dry minus 65 mesh and amalgamated.
The amalgam was separated and the tailing was treated by flotation with

the following reagents:

Lb./ton
[ oY P T VR 2:0
Coal-tar reosote . ...ovviviirieriireinieriesnioreisseninens 0-20
Sodium ethyl xanthate....ovovviiiiiiiiiiiini i 0-30
Coppersulphate......ooooiiiiiiiiiiiiiiii i 0-50
5 DY 1 S P RPN 0-10

The results were as follows:

Distribu- Ratio
Assay ;
Froducts ! tion of gold,| of concen-
Au, oz./ton per cent tration
Y
Amalgam.....oiiiiiiiiiiiii i
Amalgamation tailing..........ooviiiiiia s .
Flotationfeed........coovviiiiniiniiiniennns
Flotation concentrato.......oovvvvviviiiine.
Flotation tafling.........coooviiviiai it
Per cent
Recovery by barrel amalgamation......oo.oviviiiiiiiiiiiiiiiiiiiian 88-89
Recovery by flotation.......... Creraserearsernaes Cerrrerrenens Cevennane 9-17
Total TECOVEIY . i vvrvi i it ierriirenareraeaciassunss ... 98-06
Recovery as bullion— Per cont
Amalgamation of feed.. ... e 88-89
Amalgamation of flotatien concentrate.................ociiieis veees 6-09
Total recovery......... S N Ceerenees 04.98
Screen Test on Tasling
Mesh Weight,
per cent
B 115 7 e reretaerereer s veees 0007
- (56--100. veer. 1:08
B {11 1 R 5-96
B U1 11 N 16-62
—~200....... . .. 7567
AMALGAMATION OF FLOTATION CONCENTRATE
' Test No. 12
A sample of flotation concentrate was amalgamated by barrel amal-
gamation.
The results were as follows:
Distribu-
Assay, :
Products Au, 0z./ton tlglelroéeg:gd,
Y . 2.56 10000
D s PO R R PR 6641
Taiing. v veeeeveninenrierenerierriseresiees e 0-86 33+59

ROCOVELY . e srasesrerasnsosvasensesesnnsassaessarssoanasanssssssss. 00:41 per cent
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SUMMARY AND RECOMMENDATIONS

If the sample submitted is representative of the ore which will be mined
the results of the test work show that the treatment of this ore is relatively
simple.

Two different methods of treatment are indicated by the test work.
(1) Straight cyanidation and (2) amalgamation followed by flotation of the
amalgamation tailing. The results of the test work show that a cyanide
plant will recover more than 95 per cent of the gold. The flow-sheet
suggested for the plant would be similar to the one used at the Dome
Mines mill at Timmins, Ontario. The ore should be ground in ball mills
in cyanide solution, and blankets used to take out the coarse
gold before the pulp goes to the agitators or thickeners and the gold caught
on the blankets to be recovered by barrel amalgamation. The use of
blankets is recommended on account of the large proportion of coarse
gold present in the ore. Some of the coarse gold would undoubtedly pass
through the cyanide plant before it had time to be entirely dissolved. Ifor
cyanidation the ore should be crushed to pass 48 mesh, so that about
60 per cent is minus 200 mesh.

The second method of treatment involves amalgamation on plates,
also the use of blankets to catch any coarse, rusty gold not amalgamated
on the plates. The tailing after amalgamation would be concentrated by
flotation. The test work indicates that in practice at least 85 per cent
of the gold can be recovered as bullion by the plates and that an additional
amount making a total of over 95 per cent or better can be recovered in a
flotation concentrate. The ratio of concentration is excellent being about
38 : 1, and the grade of the concentrate was between 3-00 ounces and 4- 00
ounces per ton. This concentrate can be either treated at the mine
or shipped to a smelter. Test No. 12 shows that 66 per cent of the gold
in the concentrate can be extracted by amalgamation in the clean-up barrel.
No cyanide tests were made on the concentrate ag there was not sufficient
ore to produce the amount of concentrate required for such tests.

The flow-gsheet suggested for the second method would be crushing
in stamps to 35 mesh using inside and outside amalgamation, thickening
the amalgamation tailing and concentrating it by flotation in mechanical
flotation machines such as the “Fahrenwald”’ cell. An alternative to this
would be to grind the ore to minus 48 mesh in a ball mill and amalgamate
in closed circuit between the ball mill and the classifier. The classifier
overflow to be passed over blankets before flotation in order to remove
rusty free gold. The advantage of the ball mill over stamps would be that
the ore would be ground finer and that it would not be necessary to thicken
before flotation.

The decision as to which of the two methods should be used can be
arrived at only after a study of the economic factors involved, such as ore
reserves, daily tonnage of ore to be milled, and capital available, etc.
The mill using amalgamation and flotation will cost much less to build
than a cyanide plant and would be more adaptable for a small mill of 25
to 50 tons. If a 100-ton mill is contemplated 1t is probable that a cyanide
plant would be advisable.
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Ore Dressing and Metallurgical Investigation No. 485

GOLD ORE FROM THE COCHENOUR-WILLANS PROPERTY AT RED LAKE,
ONTARIO

Shipment. A shipment of five lots of ore samples, total weight 5,000
pounds, was received November 9, 1932. The numbers and weights of
the individual samples were as follows:

Sample No. Weight,

The samples were submitted by Col. N. F. Parkinson, Secmtaly-
Treasurer, Ventures Limited, 100 Adelaide Street West, Toronto.

Characteristics of the Ore. Two of the samples were studied microscopi-
cally, The metallic minerals observed in the polished sections are as
follows:

Sample No. 1—Pyrite, arsenopyrite, “limonite’,
Sample No. 21—-P1yute, msenopynte, chalcopynte, a mineral resembling pyrrho-
tite, native gold, ‘“limonite’’.

The gangue of both samples consists of impure quartz which contains
numerous small irregular grains of carbonate. Specimens from Sample
No. 1 exhibited a rather uniform distribution of the disseminated pyrite
and arsenopyrite, but those from Sample No 21 showed these minerals
to be arranged in stringers with exceedingly variable proportions of the
two. Many of the larger crystals of pyrite in Sample No. 21 contain small
irregular grains of chalcopyrite and pyrrhotite(?), this being the only
occurrence of these two minerals. The only native gold observed in the

sections occurs in those from Sample No. 21 as small irregular grains in
the quartz. ‘Limonite’’ is present locally as a result of weathering.

An average analysis of the samples was as follows:

Lot No. Gold, Silver, Iron, Arsenie,
oz./ton oz./ton per cent per cent

0-62 0-07 3.85 0-83

0-59 0-10 570 1:15

0-29 0:03 5:35 1-40

0-57 0-02 345 0.-23

0-565 0-15 7-25 0-52
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ExpERIMENTAL TESTS

The five lots making up the shipment were sampled separately and
assayed. Then Lots Nos. 1 and 5 were mixed together and assayed,
ag was also done with Lots Nos 3 and 13. The analyses of these two
composite samples were as follows:

Lots Lots
JE— Nos. Nos.
1and § 3 and 13
GoOld, OZ./EOM. ettt vttt i e e 0-46 0-545
Silver, oz./ton.. .. 0.07 0-065
Iron, per cent. . 4-70 4.75
Lime, per cent. . 1-31 19.90
B TS (S Lo 4T -3 11 A A 1-05 0-73
BB T o TcS T3 81-15 25-15

These two composite samples, along with Lot No. 21, as received,
were used for small-scale test work which included tests by amalgamation,
cyanidation, and flotation. Finally, all the ore was mixed together in one
sample for a larger scale mill run using a unit of 100 pounds per hour
capacity.

None of the results of the small-scale tests was good and most of them
were decidedly poor. Good grade flotation concentrates were produced
on all three lots after grinding about 95 per cent through 200 mesh, but
recoveries were low ranging from 84 to 90 per cent approximately. Re-
coveries by amalgamation and cyanidation were low on all samples, par-
ticularly Lots Nos. 1 and 5 and Lots Nos. 3 and 13. Although almost
50 per cent of the gold could be amalgamated from Sample No. 21, cyanida~-
tion of the amalgamation tailing brought the total recovery up to
only 74 per cent and this was possible by cyanidation alone.

In the mill run an overall recovery of 89-4 per cent of the gold was
obtained, assuming that the gold held up in the mill and classifier is recover-
able. The flotation concentrate actually contained 65-3 per cent of the
total gold in the feed.

. Part A, Lot No. 21
GRINDING

Test No. 1

This test was run to find out how the ore responded to grinding in a
ball mill.

Charge to Ball Mill:
Ore, 1,000 grammes —14 mesh,
Water, 750 c.c.

This charge was ground for 15 minutes.
Screen Analysis:

. . Cumulative
Weight, Weight, Assay,
Mesh grammes per cent ]ﬁ%&tﬁ Au, oz./ton
21-2 21 20 |
37-8 3-8 5.9 0625
104-7 106 16-5 0:63
111.2 11.2 27.7 055
=200, .. i e 7218 72-8 100-0 0:36
Totals,oovvene i, 996-7 1000 0, ...vveveediiiiinnnnn.

76719—2
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HYDRAULIC CLASSIFICATION

Test No. 2

In this test the ore at minus 14 mesh was ground for 15 minutes in a jar
mill. The pulp was then run to a hydraulic classifier and the coarse gold
and heavy sulphides were allowed to settle against a slowly rising current
of water. The oversize and the overflow from the -classifier were assayed
for gold. Some fairly coarse free gold was noticed in the oversize with
the aid of a pocket glass.

Summary:
s Distribu-
Weight, Assay, P
Product per cent | Au, oz./ton tlgg;)(f}gl?éd,
Classifier OVerSIZe. . vvvvvenrnrsneesniniininssiineriniiss 0-18 40-824 16-8
Classifier overflow.......ooovviiiiiiiiiiiiiiiiiiiiiinne, 99.82 0-365 83.2"
YT (5 10 N 10000 0-438 100.0

AMALGAMATION

Tests Nos. 8 and 4

In Test No. 3 the ore at minus 14 mesh was amalgamated with mercury
without any grinding. In Test No. 4 the ore at minus 14 mesh was ground
for 17 minutes in a ball mill and then amalgamated. In both cases 1,000.
grammes of ore was ama,lgamated with 100 grammes of mereury in 1:1
pulp for 30 mmutes

Summary:
Teed sample, Au 0-565 oz./ton.

Tailing
Test No. assay, Reecro:eelf%r '
Au, oz./ton| P

2 N 0-355 37.2
L S D A 0-290 48.7

CYANIDATION

Test No. &

In this test the ore was ground for 17 minutes in a ball mill, then
agitated in eyanide solution for 24 hours at 2-5 : 1 dilution. The solution
strength was XCN one pound per ton.

Summary:
A R Reagelllli;s/consumed,
sSsay, ecovery, J/ton
Product Au, oz./ton] per cent !
KCN | Ca0O
=T 0-565 74:3 0-38 9-4
Tailing. oot R (IR T ;T (S P P
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AMALGAMATION AND CYANIDATION
Test No. 19

The ore was ground for 15 minutes in a ball mill and amalgamated
with mercury in the usual way. (See Test No. 4.) The amalgamation
tailing was then agitated at 2-5 : 1 dilution in solution running 2 pounds
per ton in KCN. At the end of 24 hours the pulp was filtered and washed
and a sample taken out for assay. The remainder was re-pulped and
agitated for another 24 hours in fresh solution at approximately the same
dilution and solution strength. The final cyanidation tailing was also
assayed for gold.

This test was made to decide whether the low recovery by eyanidation
obtained in Test No 5 was due to the presence of coarse gold. The result
of the test indicated that this was not the case.

Summary:
Feed sample, Au 0-565 oz./ton

Recovery, Reagclagt/consumed,
per cent J/ton
Product AqusZa}’t,on amqhmrgqfinn
e an
eyanidation KCN Ca0
24-hour cyanide tailing from amalgam-
ation tailing........................ 0-148 73-8 0-61 7-85
48-hour cyanide tailing from amalgam-
ation tailing..............ooeeennt. 0-125 77-9 0:70 950

It will be noticed that at the end of 24 hours the recovery by amal-
gamation and cyanidation approximates very closely that by cyanidation
alone for the same period. (See Test No. 5.)

FLOTATION
Test No. 18

This test was carried out on a sample of ore ground comparatively
coarse. The tailing was screened and the products assayed for gold. When
the coarser sizes were ground down in preparation for assaying, free gold
liberated during the process was looked for in the metallics which were
assayed separately. (None, however, was found.)

In this way it was hoped that the amount of grinding necessary to liber-
ate the gold could be determined but unfortunately all the fractions were
much too high in gold to be discarded, which meant that fine grinding of
the entire sample held out the only hope of making a satisfactory recovery
by flotation. The same condition was found to exist in the other two lots
tested. (See Tests Nos. 16 and 17).

Charge to Ball M4ll:
L0 T N 2,000 grammes
L 7<% N 1,500 grammes
B 70 7 S 3.0 1b./ton
Ol IIXBUTE. L v v e vetvett et in i eaenaerenianearsarinens, 01 Ib./ton

75719—2%
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The reagent “oil mixture’” contains: Coal-tar creosote 60 parts, coal

tar 20 parts, and cresylic acid 20 parts.
Reagents to Cell:

Lb./ton
Potassium amyl xanthate, PP .. 0-10
Pine oil,.o.oovvnenn. e 0:08
Tarol No. 1........... R P e 005
Summary:
: Distribu-
Weight, Assay h
Product ! tion of gold,
per cent | Au, oz./ton per cent
(074311013 11 1 - TR 1365 2:44 666
Average tailing, s 8635 0-193 33-4
YT (T I P 100-60 656 [...oouvnnnnn
Screen Analysis Flotation Tailing:
. Distribu-
Weight Assay ;
Mesh H ! | tionofgold,
per cent | Au, oz./ton per cont
+ 35.. 9.3 0-57 274
— 35+ 48.. 12-4 6-33 212
— 48+ 66.. 15-3 0-215 170
— 65-4100., 131 0-16 10-9
-100+-150. . 88 0-135 6-2
~150--200. . 5.3 0-125 3-4
=200, .. 00000nnn 35-8 0.075 13-9
160-0 0193 1............

Test No. 22

In this test the ore was ground finer than in Test No. 18 to see the

effect that finer grinding would have on the recovery.

Charge to Ball Mqll:

Ore..... PPN 2,000 grammes — 14 mesh

This charge was ground for 15 minutes.
Reagents to Cell:

1,500 grammes
3:61b./
0-11b./ton.

./ton

Lb./ton
Potassium amyl xanthate........ooviiiiiii it iiieenrianenes 0-10
50T 0-08
Summary:
. Distribu-
Weight, Assay, h .
Produet per cent | Au, 0z./ton tlggl?gé"?éd’
Concentrate. ... riii i i i 15-1 2:56 843
Tailing 84-9 0-085 15:7
Feed (Cal.).eeriiiiii i i e e e 100-0 0459 L............
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Test No. 25

In this test the fine grinding was carried still further and copper sul-
phate was added to the cell. Otherwise the test was the same as Test

No. 22,
Charge to Ball M1ll:
[ 2,000 grammes —14 mesh
7173 1,500 grammes
NA2C 0800 e vttt trer i er o ieatanarieesrenerarienanras 3:01b./ton
OLl IIXBUTE. .t vvtr et i i i e nan e ararennenranas 0-1 1b./ton
This charge was ground for 30 minutes.
Reagents to Cell:
Lb./ton
Potassium amyl xanthate. .........oovviiniiiiiiii i 01
[0 1L 06
5001 ) 0-08
Summary:
. Distribution
Weight, Assay
Produect ) i of gold,

. per cent Au, oz./ton per cent
Coneentrate.,.....oveeervriininrnrnrininneiaans 17-0 2:63 864
5 1 1 P 83:0 0-085 13:6
Feed (Cal.).ouverneriririiririnciniieernearannnnns 100-0 0-518 1000
Screen Analysis Flotation Tailing:

. Distribution
Weight, Assay,
Mesh per cent, Au, oz./ton gérggtlaii;
F200. .00 e e 50 0-635 44.3
=200, . e e e e 94-1 0-05 55-7
Average tailing, .......coovi i e 100-0 0-085 100-0
Summary

Tests Nos. 18, 22, and 25 show clearly that fine grinding increases the
recovery obtained by flotation of this ore. There is still room for improve-

ment in both the recovery and the grade of tailing, but this could probably
be brought about by floating a classified feed and using a hydraulic gold
trap between the ball mill and classifier to catch the coarse gold. The
ratio of concentration also falls off somewhat as the amount of fineg
increases.
Part B, Lots Nos. 1 and 5
Small-scale tests similar to those made on Lot No. 21 were made on

the (clomposite sample resulting from the mixing together of Lots Nos.
1 and 5.

GRINDING

Test No. 6

A sample of the ore was ground for 15 minutes in a ball mill and a
screen analysis made on the product. The fractions were weighed and
assayed for gold.
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Charge to Ball Mll:

..1,000 grammes —14 mesh
....750 grammes

. . Cumulative
Weight, Weight, it Assay,

Mesh grammes per cent ;;eerl% e:{', Au, oz./ton

L 2 141-3 14-2 14:2 0:36

= 65100, 00c0iiiiiiie e . 168-1 16-9 31-1 0:38

—100--150. .. . 145-7 14-6 457 0-39

—150--200. - 93:9 9:5 552 0-40

=200, .. e 447.9 44.8 100-0 0-58
996-9 100°0 [oveinuviniini]iiiiiiiinanns

AMALGAMATION

Tests Nos. 8 and 10

Two tests were made on this sample of ore, one at minus 14 mesh and
the other ground as was done in Test No. 1. In the first case no recovery
was obtained at all, and in the second case the recovery was 6-5 per cent.

HYDRAULIC CLASSIFICATION
Test No. 12

The ore at minus 14 mesh was ground for 15 minutes in a ball mill
and then run to a hydraulic classifier to allow the coarse gold and heavy
sulphides to settle. Results were poor as 98-5 per cent of the ore over-
flowed, carrying with it 94.5 per cent of the gold.

CYANIDATION
Test No. 14

The ore responded very poorly to cyanidation, only 29-3 per cent of
the gold being extracted in 24 hours, leaving a tailing that assayed gold
0-325 ounce per ton. -

FLOTATION
Test No. 16

This test is similar to Test No. 18, Lot 21.
Charge to Ball Mll:

(8 < P S S P 2,000 grammes —14 mesh
Wator. . i iiiiiniisnenasinns N 1,500 grammes

N 220050 e eeeeenerernenetsosrsnesssssonerssesessnssnsssnas 30 1b./ton

Ofl MIXBUIB. et vtererirerinrirritiaierretisasiieiesas e 0-1 1b./ton

The charge was ground for 10 minutes.
Reagents to Cell:

Potassium amyl xanthate
Pine 0Il.eveeenrrensnerreesissoroesasasresersaosssssrses




19

Summary:
. Distribution
Product Weight, Assay, of gold,
per cent Au, oz./ton per oenb
(976311753 135 5 7 TSN 4.84 4-76 480
BT 95-16 0-262 52:0
Feed (cal.)...... et et e b et e e 100-0 0-48 1000
Screen Analysis:
: Distribution
' Weight, Assay,
Mesh per cent Au, oz./ton géfgg;}
-+ 35.. 2:0 0-37 2-8
— 35 48.. 11-9 035 15-9
— 48 65.. 12:6 0-32 15-4
— 65--100., 22-8 0-32 27:9
—100--150. ., 6-2 0-29 6.9 °
—150--200. . . .. 6.7 0-255 6.5
200, e et e, 378 0-17 24-6
Totalereuereirrnieninraenennnns 100-0 0:262 1...0vnvunns oes
Test No. 20

The same reagent combination was used in this test as in No. 16 but

the ore was ground much finer.

Charge to Ball Mill:
Ore..oounvenn, ...2,000 grammes —14 mesh
Water......... .1,500 grammes
Na2COs.,.... ...31b./ton
Ol MIXUTE, . v vs v vrrrerneernensrarnssonsnensrasosesnnsns ...0:11b./ton
The charge was ground 25 minutes.
Reagents to Cell:
Lb./ton
Potassium amyl xanthate........ Cerrrerienaenens e raer e R 0:10
Pine oil.......... s ar s re ey e air s 0-08
Summary:
. Distribution
Weight, Assay
Product ; of gold,
per cent Au, oz./ton per cent
Coneontrate..vvssevirrrinieiniinrniisioninns s 101 4.54 86-0
Tailing,..oveserinnnns R eerraeareas 899 0-083 14.0
Feed (Cal.)eveusnrverieinirnnnneenn, 100-0 0:533 [..0vvvennns
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Screen Analysis:

. Distribution
Weight, Assay,
Mesh per cent Au, oz./ton géfgcleg't
15.6 0-18 33-9
84.4 0-065 66-1
100-0 0083 |.ovevvnniinnnn

Test No. 28

In this test grinding was carried still further than in Test No. 20 and
copper sulphate was added to the reagent combination.

Charge to Ball Mll:

[0 TS 2,000 grammes — 14 mesh
B 1% 7 O N 1,500 grammes

Na2COs. . vt iiiiiiineieniinnees 3-01b./ton

Ol MIXTUTB. o v v v et r e et i s s i i 0:11b./ton

- The charge was ground for 40 minutes.
Reagenis to Cell

: Lb./ton
Potassium amyl xanthate ............................................... 0-10
CuS0, 0:50
Pine oil 0-08
Summary:
: Distribution
Weight, Assay
Product ! ! of gold,
per cent Au, o0z./ton per cent
Concentrate. e e e 9.4 , 4.82 899
. 90-6 0:056 10-1
Feed (Cal)uevveiiirn i iiniie i, 100-0 0:504 100-0
Screen Analysis Flotation Tasling:
: : . e Distribution
Weight, Assay, .
Mesh ’ per cent Au, oz./ton gérg(c)cleg't
5.9 0-155 16-3
- 041 0:05 837
100-0 0-056 [..oovviinnnnns

In summing up Tests Nos. 16, 20, and 23 it will be observed that finer
grinding results-in a steady increase in recovery. The ratio of concentra-
tion; which'is quite high in Test No. 16, falls off consxdembly in Test No. 20
but improves again in Test
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Part G, Lots Nos. 3 and 13

A series of small-scale tests was run on a composite sample made up
from Lots Nos. 3 and 13.

GRINDING
Test No. 7
The ore was ground in a ball mill and a screen analysis made.

The charge was ground for 15 minutes.

Charge to Ball Mll:
(0 1,000 grammes —14 mesh
L5 7T N 750 grammes

: . lative
Weight, Weight, Cumu Assay,

Mesh grammes per cent ;EI%E& Au, 0z./ton
2:6 0-3 [ T TR
22-4 2:2 26 |,

—100-+4150... 77-7 7-9 10-4 0-46

=1604200.. ... 105-8 10-7 21-1 0-48

=200, .. e 787-8 78-9 100-0 0-59
Total.....ovevvvnnnn. 996-3 1000 |oooeeeione it

Nore.—The assay reading 0-46 ounce per ton in gold is an assay of everything coarser than 150 mesh,

AMALGAMATION
Tests Nos. 9 and 11

Two tests were made on this sample of ore, the first one at minus 14
mesh, and the second one after 15 minutes’ grinding or roughly 79 per cent
minus 200 mesh. In the first test no recovery at all was obtained and in
the second one only 9-2 per cent of the gold was recovered.

HYDRAULIC CLASSIFICATION
Test No. 13

The ore was ground for 15 minutes and then put through a hydraulic
classifier to allow the coarse gold and heavy sulphides to settle. Although
the classifier oversize assayed approximately 6 ounces per ton in gold the
ratio of concentration was very high and the recovery amounted only to
5-4 per cent of the gold, the other 94-6 per cent of it remaining with the
classifier overflow.

CYANIDATION .

Test No. 15

In this test the ore, ground to approximately 79 per cent minus 200
mesh, was agitated for 24 hours in cyanide solution. Extraction was only
358 per cent of the gold.




22

FLOTATION
Test No. 17

This test, similar to Tests Nos. 16 and 18, was made with the object
of finding out, if possible, the limit to which grinding should be carried in

order to liberate the gold-bearing minerals.

The ore was ground for 5

minutes, and the reagent combination was the samne as that used in Tests

Nos. 16 and 18.

Summary:
. Distribution
. Weight, Assay,
Product per cent Au, oz./ton géfgé?lé
Coneentrabe. ... voveviiiiii ittt i i 5.1 5-52 45-2
Tailing. i e e e . 94.9 0-359 54.8
Teed (Cal).eeiu it iiienriiiiineneniinnennenenenenens 1000 0-622 100-0
Screen Analysis:
. Distribution
Weight Assny,
Mesh per cont Au, o0z./ton ggfgéi;’
' 4.9 0-82 11-2
05 0:-62 16-4
18:4 0-46 23:6
13:3 0-36 13-3
10-2 0-285 8.1
8:0 025 50
35-7 0:22 21-8
B ) 1 S 100-0 0-359 100-0

Test No. 21

In this test grinding was carried on further, the ore being reduced to
79 per cent minus 200 mesh, and then floated with the same reagent com-

bination as was used in Test No. 17.

Summary:
. Distribution
Weight, Assny,

Product per cent Au, 0z./ton géfgégé
Concentrato. oovvv it e 13-1 <50 80-2
Tailing. .... evenes P e reeer i 86:9 0:13 19.8
Teed (cal).orvivveeevuniiinneennens et 100-0 0:57 100:0

Test No. 24

In this test the ore was reduced to 94-5 per cent minus 200 mesh, after

30 minutes’ grinding in a ball mill.
Nos. 23 and 25.

Reagents were the same as used in Tests
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Summary:
. Distribution
Weight, Assay,
Product per cent Au, 0z./ton ;(farg gtlegi';
9.3 5-94 84.3
90.7 0-10 15.7
Feed (Cal.)..ee.eerreriiiiieeaeeeeieernnnriiie.s 100-0 0-578 100-0
Screen Analysis:
., Distribution
Weight, Assay,
Mesh per cent Au, 0z./ton géfgelegé
55 0-265 14.6
94.5 0-09 85-4
100-0 0-10 100-0

Recovery increases with finer grinding.

Part D, Mill Run

All the ore representing the five original samples was mixed together
in one lot and ground in a rod mill in closed circuit with an Akins classifier.
The classifier overflow went to flotation. The final concentrate was taken
from the first cell in a series of six. A rougher concentrate from the last
five cells was returned to the first cell to be cleaned.

Reagents used were as follows:

Lb./ton
NasCOs..... i P et s e e e e, 3-0
OFl MEXBULE. 1 vt v v et eiotet ettt traneetieraroonrneessransneonanns 0-10
Potagsium amyl xanthate ..........c00euvns Ceerentiiiees ereereienees 0-10
Pineoil.............. s ieeee i heeees . eerieeas 0:08

The first two reagents were fed into the rod mill, the third into the
conditioning tank, and the fourth into the fourth cell in the series of six.
The feed rate was kept at 90 pounds per hour throughout the test and the
rod charge was 392 pounds. Samples were taken every 15 minutes of the
feed, rod mill discharge, classifier overflow, flotation concentrate, and flota-
tion tailing.

The assays and per cent of the total gold contained in the products
are as follows:

Distribution

—_— Au, oz./ton of gold,

per cent
Mill feed............. e e oot n e e e et 0-54 1000
Rod mill discharge.............. 0-475 88-0
Classifier overflow ............. 0-41 75-9
TFlotation concentrate 3-08 65-3
Flotation tailing........... 0:065 10-6

The ratio of concentration is 8.7 : 1.
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Trom the above it is obvious that 24 -1 per cent of the gold is retained
in the mill and classifier. The flotation concentrate contains 86 per cent
of the gold in the classifier overflow or 65-3 per cent of the total gold in the
original feed.

When the mill and classifier were cleaned out large and small particles
of free gold well flattened out were found.

A cyanidation test on the concentrate gave an extraction of 41.6 per
cent of the gold contained in it.

CONCLUSIONS

This ore cannot be treated by amalgamation nor cyanidation nor any
combination of the two processes. Concentration by flotation is the only
process that holds out any hope at all and that is only possible after grind-
mg practically everything through 200 mesh. However, the problem of
what to do with the concentrate which will not respond to cyanidation
in its raw state still remains. Any further investigation undertaken on
this ore might include cyanidation tests on a roasted concentrate.

A good flow-sheet for concentrating the ore would be to grind in a rod
mill and have the mill discharge through a hydraulic gold trap or over
amalgamation plates into a classifier. -The'idea of the trap or plates is to
cateh the free gold discharged from the mill and prevent its building up in
the classifier. In this way it is presumed that after a period of continuous
running the mill discharge would correspond closely to the feed. The clagsi-
fier overflow would go to flotation and the oversize would be returned to
the mill for regrinding. If a hydraulic trap were used, the trap cleanings
could be treated by barrel amalgamation, and the amalgamation tailing
united with the flotation concentrate for further treatment. If plates are
used nothing remains but to dress them and treat the concentrate by itself.




Ore Dressing and Metallurgical investigation No. 486

GOLD ORE FROM THE MICHAEL-BOYLE PROPERTY, ALDEN, ALGOMA
DISTRICT, ONTARIO

Shipment. A shipment consisting of five bags of gold ore weighing
500 pounds was received January 3, 1933. The consignment was made by
Dr. Paul Armstrong, 1469 Drummond Street, Montreal, from the Michael-
Boyle property, Alden, Algoma District, Ont. The material was said to
have been taken from depth.

Characteristics of the Ore. Under the microscope the gangue was
seen to consist chiefly of milky to glassy quartz which contains small ir-
regular stringers of a dark, undetermined gangue mineral with small
amounts of associated carbonate. Irregular large masses of coarsely gran-
ular pyrite, by far the predominating metallic mineral, occur in the quartz.
Locally the pyrite contains irregular grains of galena up to 1 mm. in dia-
meter.

The other metallic minerals—native gold, chalcopyrite, and a telluride,
possibly sylvanite (?)—along with considerable galena, tend to occur in
the above-mentioned stringers in the quartz. Galena is perhaps the most
abundant of these. In rare spots the galena is intimately intergrown with
a bright yellow mineral which microscopic, miecrochemical, and spectro-
graphic tests show to be a gold-silver telluride, possibly sylvanite (?).
Spectrographic analyses show further that a small quantity of gold-silver
telluride also occurs with the galena in the pyrite.

_ Native gold is rare in the sections studied, and its occurrence as small
grains in the fine stringers only was ohserved.

Chalcopyrite is developed very locally as grains up to 1 millimetre
or more 1n size in the stringers. It was not associated with other metallic
minerals in the sections examined.

Purpose of Experimental Tests. The object of the investigation was to
determine what recovery of gold could be obtained by concentration with
a view to shipping the product so obtained to a smelter.

ExperIMENTAL TESTS

The investigation included blanket concentration, flotation and amal-
gamation singly and in combination. Tests were made to determine the
recoveries at various screen sizes of grinding.
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The results indicate that 80 per cent of the gold can be caught on
blankets and an additional 18-8 per cent in a flotation concentrate, a total
recovery of 98-8 per cent. Amalgamation recovers 85-6 per cent and an
additional 12-8 per cent is recovered in a flotation concentrate, thus making
a total recovery of 98:4 per cent.

Flotation of the finely ground ore recovers 96-1 per cent of the gold.

After crushing, sampling and assaying, the shipment was found to
contain 2-34 ounces gold per ton.

BLANKET CONCENTRATION
Test No. 1

A sample of the ore was ground to pass 48 mesh with 59-8 per cent
minus 200 mesh and passed over a corduroy blanket.

Weight,
Mesh per cent
k157 .
— 654100 4.5
—100-4-150 16-5
— 150200 . 18-
00 e e et e e e 59-8
Results:
. Distribution
Weight Assa;
Prod g1t oA f gold,
roduct per cent Au, 0z./ton gelggent
Y P 100-0 2:36 100-0
Blanket concentrate.. .. ..veiviiiveriiiriiiiiiiiiiiie 11-6 14.88 73-1
Blanket tailing. .. .. ooviir it i e e 884 0-72 26-9

BLANKET AND FLOTATION CONCENTRATION
Test No. 2

A sample was ground in water to pass 77 per cent through 200 mesh
and run over a blanket. The tailing was then conditioned 15 minutes
with 3 pounds soda ash, 0-06 pound Aerofloat No. 25 per ton; 0-15 pound
amyl xanthate and 0-06 pound pine oil were added and a flotation con-
centrate removed. The blanket concentrate was amalgamated to note
the recovery of free gold from this product.

Weight,
Mesh per cent
L1 e ot (1S PN 0-6
B {10 1 5.4
10200, it e e e e e e 16-6
L1 77-4
. Distribution
Weight, Assay,
Product per cent Au, 0z./ton gélggégt{‘
< PPN 100-00 287 S
Blanket concentrate. . ......ovovvuriiieiiirieniiiiees]iiiiiaienienn 85:76 |....oiiiiiinnn
Blanket concentrate amalgamated................... 4:43 1:82 3.4
Amalgam from blanket concentrate..........cvvveeefiviiniiinini i 644
Blanket tailing. .. oo iiiiiii i e i e 0:79 [ovieievinninns
Flotation concentrate.......oovviveienienneearirnenes 17-69 4:16 31-4
Flotation tailing..........oiii it . 77-88 0-025 08
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These results show that 67:8 per cent of the gold was recovered on
the blankets and that 94+ 9 per cent of this can be removed by amalgamating
the concentrate. A further recovery of 31-4 per cent is obtained by flota-
tion. Combining the residue left after amalgamation of the blanket con-
centrate with the flotation concentrate gives a shipping product equal to
22-12 per cent of the weight of ore milled, and containing 3-65 ounces gold
per ton. A total recovery of 99-2 per cent of the gold is obtained.

Test No. 8

A sample of the ore was coarse ground as in Test No. 1 and passed
over a corduroy blanket. The tailing was then conditioned for 15 minutes
in a flotation machine with 3 pounds soda ash; 0-15 pound sodium xanthate
and 0-06 pound pine oil then added and a concentrate removed.

. Distribution
Weight, Assay,
Product per cent Au, o0z./ton gérggé%";

Feed (Cal.)..oovun i tiiin i iiiniorenennn, 1000 254 100-0
Blanket concentrate.....coovvvrirreriiirrninninenans 13-8 14.70 80-0
Blanket tailing..........vvivniiviiniirirnenenivene]ineneiniiienn. 0850 {oevevvneeninnn
Flotation concentrate..........vvvevvvrninrernnennns, 10-0 4.76 18-8
Flotation tailing. ..o.vvve v iiieeiirieennnn, 76-2 0-04 1.2

A recovery of 98-8 per cent of the gold is made in a combined blanket
and flotation concentrate which has an assay value of 10-52 ounces per ton.
A ratio of concentration 4-2 : 1 is noted.

FLOTATION
Test No. 4

A sample of the ore was coarsely ground as in Test No. 1 with 3 pounds
soda ash and 0-06 pound Aerofloat per ton. Following the additions of
0-15 pound amyl xanthate and 0-12 pound pine oil, a concentrate was
removed.

. Distribution
Product We‘lght, Assay, of gold,
per cent Au, oz./ton por cent
Feed (el ) crvvriiiir it ieaianeenns 1006 2.05 100-0
Flotation concentrate. .....ovvuvsivveeerrrararerenanns 19-4 9.-82 92:9
Flotation tailing. ......ovvvviiivivinrerieirrnnnns. 806 0-18 7-1

Test No. &

A test was made with fine grinding and floated as in Test No. 4. The
concentrate was cleaned once.
Weight,
Mesh per cent
02

1804200, 11t e e 89
e | P R SN 90-9
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: Distribution
Weight, Assay,
Product per cent Au, oz./ton ggfgégé
Teed (cal)............ 100-00 2:05 100-0
Flotation concentrate. 15-76 12.30 94-6
Flotation middling...... . 4.49 0-70 15
Tlotation tailing.. ..o ivvir i ini i i 79-75 0-10 39

The concentrate had the following analysis:

Lime

Siliea

Tine grinding raises the recovery and grade of the concentrate.

rougher concentrate contains 96-1 per cent of the gold.

Test No.

6

1230 oz./ton
395 per cent
44. “

13
13
13
€«

The

A test was made similar to the above with the exception that grinding
was 77-4 per cent minus 200 mesh with 0-6 per cent on 100 mesh. The
flotation concentrate was then amalgamated.

. Distribution
Weight, Aassay,
Product per cent Au, 0z./ton Sifgégé

T PN 100-00 2.34 1000
Coneentrate. ... ... i i iiiiriiinrrrreenen]iiiiiiie, 1181 Jo.oooeviinionn
Coneentrate amalgamated............ocooviiii e 18-38 1-96 15-4
AmMalgam. .. oo cnriesrarne i el 734
Tlotation tailing....oovvn v iniire it iiiiinens 81-62 0-32 11-2

Amalgamation recovers 827 per cent of the gold in the flotation con-
centrate, leaving a product containing 196 ounces per ton.

Test No.

7

A sample was treated as in Test No. 6. After flotation, the tailing

was passed over a corduroy blanket.

. Distribution
Weight, Assay,
Product per cent Au, 0z./ton géfgég{;

Feed (cal.)e.vvirieviiiiniinriiniannnes 100-00 2:13 100-0
Tlotation concentrate. 17-59 11-40 940
Tlotation tailing (cal.).. B 0128 |.oovvvvnnnnnn
Blanket concentrate................ 3.09 3-63 5.3
Blanket tailing................o00ii . 7932 002 0.7
Combined concentrates............cocoeviiiiiniieans 20-68 10:24 |

Ratio of concentration of the combined concentrates is 4.8 : 1.
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Flotation followed by blanket concentration recovers 99:3 per cent
of the gold.

Test No. 8

A sample was coarse ground as in Test No. 1 and amalgamated. The
amalgamation tailing was then conditioned for 15 minutes with 3 pounds
soda ash, and 0-06 pound Aerofloat No. 25; and floated with 0-15 pound
amyl xanthate and pine oil.

. Distribution
Weight, Assay
Product H of gold,
per cent Au, oz./ton per cent
T 100-00 2-34 100-0
Amalgam tailing (eal). ... ...oiviiiiiiii e errrnreenens 0:34 |....oovvvnnnns
Recoveredasamalgam...........coovvvieevnneneeni]iievnenaieri]oiniennnnnins 85-6
Flotation concentrate.............coovvivnvrnvrenren.. 19-05 1.58 12.8
TFlotation tailing...........oooiviviviniiieniinn, 80-95 0-045 1-6

Amalgamation followed by flotation recovers 98 -4 per cent of the gold.
After removing free amalgamable gold, 19 tons of concentrate assaying
1-58 ounces per ton is recovered from each 100 tons of feed.

SUMMARY AND CONCLUSIONS

Blanket concentration recovers from 73 to 80 per cent of the gold in
the ore as shown in Tests Nos. 1 and 3, and 94-9 per cent of the gold in
this concentrate can be amalgamated.

A recovery of 93 to 96 per cent can be made by straight flotation as
indicated in Tests Nos. 4 and 5, and 83 per cent of the gold in this flotation
concentrate can be amalgamated.

Blanket concentration coupled with flotation results in a total recovery
of 98-8 to 99-3 per cent as shown in Tests Nos. 2, 3, and 7.

Tor a small mill treating 25 tons a day, the proper plant to install
would be a grate-discharge mill in circuit with a classifier grinding to approx-
imately 70 per cent minus 200 mesh. To avoid trapping much gold in the
clagsifier, a trap might be installed between the mill and classifier. The
clagsifier overflow should pass over blankets to remove particles of gold be-
fore entering a mechanically agitated flotation machine. This blanket
concentrate should be amalgamated to recover the gold before shipping to
a smelter. The residues from the amalgamation added to the flotation
concentrate constitute the shipping product.

757193
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Ore Dressing and Metallurgical Investigation No. 487

GOLD ORE FROM CANADIAN MINERALS, LIMITED, MORTON LAKE,
MANITOBA

Shipment. A shipment consisting of five bags of gold ore, weighing
approximately 500 pounds, was received January 17, 1933. The shipment
was from the North Star group of claims near Morton Lake, Manitoba,
and was submitted by Thos. Young, President Canadian Minerals, Limited,
The Pas, Manitoba.

Characteristics of the Ore. Under the microscope the ore is seen to consist
of stringers of pyrrhotite, arsenopyrite, pyrite, sphalerite, and chalcopyrite
in a quartz gangue. Native gold occurs as fine grains in both the sphalerite
and the quartz, and occasionally as fine distinet veinlets in the quartaz.

- The relationships of the minerals indicate that the gold is contemporaneous

with the sphalerite-chalcopyrite mineralization and that gold is thus to
be expected in this association.

Purpose of Experimental Tests. The object of the investigation was
to determine the value of the sample and to indicate the best process for
treating the ore to advantage.

ExPERIMENTAL TESTS

Sampling and assaying of the ore showed the shipment to contain
0-57 ounce gold, 0-06 ounce silver per ton, 0-20 per cent zinc, and 0-08
per cent copper. Amalgamation recovers 85 to 88 per cent of the gold.

The investigation included tests by amalgamation at different grind-
ings, amalgamation and flotation, amalgamation and cyanidation, straight
cyanidation, and blanket concentration.

AMALGAMATION AND CYANIDATION
Test No. 1

A sample of the ore was ground dry to pass 48 mesh and amalgamated.
After separating amalgam, the tailing was cyanided for 48 hours, 1 : 3 dilu-
tion with a 1-0 pound KCN per ton solution and 8 pounds lime per ton of
ore.
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Mesh

—200

Results:

Amalgamation—~
YT
Amalgamation tailing ... '
ROV Y. v vt et et s

Cyanidation—

feed—Amalgamation tailing..................... .00
24-hour cyanide tailing..
48-hour cyanide tailing.
Extraction.............
Cyanide consumption..........oovverreirnss

0-02

0+57 Au oz./ton
0-13 “
77:2 per cent

0-13 Au oz./ton
0-02 “

“

.. 84.8 per cent
1:05 1b./ton ore

96+ 5 per cent

..... 0-005

..... 0-57 Au o0z,/ton
0-085 “

..... 85:2 per cent
..... 0-01 Au‘?z./ton

Recovery by amalgamation and cyanidation...........
Test No. 2
A sample was ground minus 100 mesh and treated as in Test No. 1.
Results:

T OO
Amalgamation tailing. ..........ccoiiiiii i
RO COVT Y. vt ovatvtvreaneniners s s tenaneseeneirsnsnnes
24-hour cyanide tailing...............
48-hour cyanide tailing...........................
Total recovery by amalgamation and eyanidation..........

..... 99:1 per cent,

AMALGAMATION AND FLOTATION

Test No. 3

A sample was ground wet in a jar mill loaded with iron balls until
60 per cent passed 200 mesh. After removing the balls, the pulp was
amalgamated. The amalgam was then removed, the pulp conditioned in
a flotation machine for 15 minutes with 4 pounds soda ash per ton and
floated with 0-14 pound amyl xanthate and 0-10 pound pine oil per ton.

Weight,
Mesh per cent
062
5-46
14.20
19-62
6010
Results:
Product Weight Assay b is};ribluc{;ion
roduc ! ! of gold,.
per cent Au, oz./ton per cent
Teed........ N 100-00 0-57 100-0
Amalgamation tailing. ..........ccovi i 0065 |......o0 e
Amalgam.........oo i e 886
Flotation concentrate............ovevveerarnveaeenss. 1.92 1-86 6:3
Tlotation tailing.....cvvvvvinreiiiriinirnininns 9808 0-03 51

756719-3%
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The results indicate that 88:6 per cent of the gold can be recovered
as amalgam with an additional 6.3 per cent by flotation in a product 1-92
per cent of the weight of ore milled.

BLANKET CONCENTRATION
Test No. 4

A sample was ground 66 per cent solids in a jar mill containing iron
balls until 75 per cent passed 200 mesh. The pulp was then passed over
a, corduroy blanket.

Results:
. Distribution
Product Welghtﬁ A Assu;/ré of gold,
per cen u, oz./ton per cont
Teed (Cal). ot i i e e 100-00 0-64 100-0
Blanket concentrate.. .....cooiiiiiiiiiiieiiiiiiniens 3.27 15-36 782
Blanket tailing. .o ..ovveirviiii i i i 96-73 0-10 21.8

The blanket recovers 78-2 per cent of the gold in a product 3-27
per cent of the weight of ore milled. The tailing contains 0-10 ounce
per ton.

FLOTATION
Test No. &

A sample was ground 75 per cent minus 200 mesh in a jar mill with
4 pounds soda ash, 0-07 pound Aerofloat No. 25. TFollowing the addition
of 0-14 pound sodium xanthate and 0:06 pound pine oil, a concentrate
was removed.

Results:
; Distribution
Weight, Assay,
Product per cent Au, oz./ton géfgég%
Y S 100-00 0.58 100-0
(705 XT3 T 3.54 568 34:8
TalliNg. ot ir i i e i et 96.46 0-39 ) 65-2

STRAIGHT CYANIDATION
Test No. 6

Samples of the ore were ground through different meshes and agitated
1 :3 dilution with 1-0 pound per ton solution; 6 pounds of lime per ton
of ore was added to maintain protective alkalinity.
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Consumption, 1b./ton

. Agitation, Teed, Tailing, |Extraction,
Mesh grind ghours Au, oz./ton | Au, oz./ton | per cent KCN Ca0
24 0:57 0-14 75:4 0-9 4.8
48 0-57 0-05 91.2 0-6 4.8
24 0-57 0-145 74-5 09 5.2
48 0-57 0-04 930 09 4.8
24 0-57 0-09 843 1.2 55
48 0-57 0-035 93-8 1:05 53
24 0-57 0-06 89.4 1.35 5.7
48 0-57 0:01 98-2 1-2 53

SUMMARY AND CONCLUSIONS

Much of the gold in the ore is free and can be recovered by amalgama-
tion. Tests Nos. 1, 2, and 3 show recoveries ranging from 77 per cent to
88 per cent, depending on the fineness of grinding.

Cyanidation extracts 98 per cent of the gold when the ore is ground
minus 200 mesh. When applied to the tailing from amalgamation of
coarsely ground ore, a final residue containing 0-02 ounce per ton is ob-
tained. Similar treatment of a somewhat more finely ground product
gives a total recovery of 99-1 per cent as in Test No. 2.

Test No. 3 indicates that amalgamation followed by flotation gives a
recovery of 94:9 per cent.

Test No. 4 shows that following an average grind 78 per cent of the
gold can be caught on blankets, thus removing the bulk of the gold and
larger particles.

Tlotation alone does not yield high recoveries due no doubt to heavy
particles of free gold in the ore.

The process indicated by this investigation is cyanidation. The ore
should be ground in cyanide solution in a grate-discharge ball mill in closed
circuit with a classifier to give an overflow between 60 and 70 per cent
minus 200 mesh. A hydraulic trap should be installed between the ball
mill discharge and classifier. This will ensure heavy particles of gold
being removed from the classifier circuit. The classifier overflow should
pass over blankets before entering the cyanide agitators, where approxi-
mately 24 hours’ agitation should be given.

Trap cleanings and blanket concentrate should be barrel-amalgamated
to recover the free gold and the residue added to the blanket tailing entering
the cyanide agitators.

The remainder of the plant should follow standard practice, including
thickeners, filters, Merrill-Crowe precipitation and refinery.

However, for a pilot mill treating 25 tons to 50 tons of ore per day,
the initial installation to avoid costly equipment could be a ball mill and
classifier as outlined above, followed by blankets and flotation cells. The
blanket concentrate should be amalgamated and the residues added to
the flotation concentrate which could be sold to a smelter.

This will enable the operators to install a plant at a small cost and to
recover the major part of the gold in the ore mined during development
of the property. :
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Ore Dressing and Metallurgical Investigation No. 488

GOLD ORE FROM WINE HARBOUR GOLD DISTRICT, GUYSBOROUGH
COUNTY, NOVA SCOTIA

Shipment. A shipment of four barrels of ore samples was received
December 20, 1932. The samples were numbered 1, 2, 3, and 4, and
weighed 165, 183 123, and 186 pounds respectively. The samples were
submitted by E. H Hendelson, Inverness, Nova Scotia.

Characteristics of the Ore:

Sample No. 1. The gangue consists of grey to glassy quartz, with some
slate. Due to the weathered condition the metallic iron-bearing minerals
are at present represented only by their product “limonite”.

»S’ample No. 2. 'The gangue is composed of white quartz and some
sericitic material in films in the quartz. The metallic minerals observed.
are coarse-textured crystals of arsenopyrite and considerable ‘limonite’”.

Sample No. 3. The gangue is white quartz and slate. This sample
also represents much weathered material and contains considerable
“limonite”.

Sample No. 4. Sample No. 4 represents much fresher material than
the preceding three samples, The gangue is greyish to white quarta.

The metallic minerals include considerable arsenopyrite, moderate
amounts of pyrrhotite, a small amount of galena, and, rarely, small
grains of chalcopyrite.

Native gold was observed under the microscope in some of the speci-
mens and the samples are characteristic of many Nova Scotia occurrences
which carry this metal.

An average analysis of each of the samples was as follows:—

Sample No. 1 2 3 4
Gold (Au), 0Z./t0M. v eveeii i enreenrrrerenens 0-11 0-12 0-32 0-545
Silver (Ag), oz./ton.. . 0-055 0027 0-045 0-265
Iron (Te), per cont .. 4.45 3.95 3:00 3-30
Arsenic (As), per cent 2:25 0-98 1.27 1-55
Sulphur (S), pereent-.....cvvvivininiivinenns 1.25 1.33 0-70 0:91
Insols, PO CONb o v ye e rv ittt i i enesnsanns 88-20 88:85 88-25 89.45
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ExprrIMENTAL TESTS

The four lots comprising the shipment were separately sampled and
agsayed.

Small-scale amalgamation and flotation tests were made on each of
the samples and a cyanidation test was made on Sample No. 4.

1l{ecoveries by amalgamation ranged from 85 to 88 per cent approxi-
mately.

Flotation gave very poor results due to the highly oxidized condition
of the ore and to the presence of coarse gold which was lost in the
machine.

Cyanidation gave good recovery on the one sample that was treated
by this method.

AMALGAMATION

Tests Nos. 1 to 4

In this series of tests the ore at minus 20 mesh was ground in a small
ball mill for 15 minutes, and then amalgamated with mercury for 30
minutes in 1 : 1 pulp.

Screen Analyses of Amalgamation Tailings:

Weight, Assay, Average
Sample No. Test No. Mesh per cent Auy, oz./ton tailing
looviviininnnss i 4200 36-9 0-005 0:014
—200 63-1 0-02
| 2 +200 32-2 0-005 0-018
. —200 67-8 0-015
[ P 3 4200 23:1 0-04 0.048
—200 76-9 0-05
doiiiiiiiiinens 4 -+200 423 0-06 0-066
—200 57-7 0:07
Summary:
Feed assay Tailing assay, Recovery,
Sample No, Test No. Au, oz./ton' Au, oz./ton per cent
T 1 0-11 0-014 87.3
e e 2 0-12 0-018 85:0
- T 3 0-32 0-048 85-0
4 4 0-5456 0-066 87.9
FLOTATION

Tests Nos. 1 to 4

In this series of tests the ore at minus 20 mesh was ground in a small
ball mill for 15 minutes and then floated.

Charge to Ball M4ll:

[0 - TS 1,000 grammes
T 750 c.c

105 B30 V-1 3 8.0 1b./ton
Aerofloat N0, 28, . ccvet tiiiir i e 0-07




36
Reagents to Cell:

Potassium amyl xanthate. .. ....ooiiiiiiiiiiiiiiii i, 010 Ib./ton
T3 O PP 020 ¢
B e I T PP 0-10 “
Results:
. Distribution
Weight, Assay,
Sample No. Test No. :{’roduct per cent Au oz./ton ggl:ggéiil%
Lo 1 Concentrate....... 12:4 0-34 65-8
Tailing........... 87-6 0-025 34-2
Feed (cal.)........ 100-0 0-064
2 N 2 Concentrate....... 14.4 0-29 76:5
Tailing.,.......... 85-0 0-015 23-5
Feed (cal.)........ 100-0 0-054
S 3 Congentrate....... 12-7 0-95 " 908
Tailing........... 87-3 0-14 9.2
Feed (cal)........ 1000 *0-133
RN 4 Concentrate....... 10-6 2:10 57-4
Tailing........... 89.4 0-185 42.6
Feed (cal.)........ 100-0 0-388

CYANIDATION
In this test the ore at minus 20 mesh was ground for 15 minutes in
water in a ball mill. The pulp was then made up to 2-5: 1 dilution and
agitated for 48 hours in solution running 2 pounds per ton in XCN.

Summary of Cyanidation Test, Sample No. 4:

A R Reageﬁss/consum ed,
ssay, ecovery, Jton
Product Au, oz./ton per cent KCN Ca0O
YT N 0-545 96-3 0-62 5-80
Tailing. . .vieiiii it 0-02

CONCLUSIONS

This ore may be treated by straight cyanidation or by cyanidation
after amalgamation. A good flow-sheet would be to grind the ore in cyanide
solution and pass the pulp over blankets to catch the coarse gold. The
blanket concentrate could be washed and barrel-amalgamated, and the
amalgamation tailing re-united with the blanket tailing in the cyanide
plant. The blankets would prevent coarse gold settling out in the agitators

Amalgamation and flotation would not be feasible with this ore,
because it is so highly oxidized that it is not amenable to flotation. This,
however, would probably not apply to ore mined at depth where the highly
oxidized condition would not exist.
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Cre Dressing and Metallurgical Investigation No. 489

GOLD ORE FROM THE HANTS GOLD MINES, LTD., CENTRAL RAWDON,
NOVA SCOTIA

Shipment. A shipment consisting of three barrels, marked A, B, and C,
and containing approximately 400 pounds of ore, was received on December
16, 1932. 'The shipment was sent by the Hants Gold Mines, Ltd., Central
Rawdon, Nova Scotia, on instructions from E. H. Henderson, Halifax.

Characteristics of the Ore. Samples A and B consisted of vein matter,
chiefly grey to white quartz. Considerable sericitic material was present
as films on the quartz. Oxidation produets such as limonite and weathered
arsenopyrite were noted. Sample C was said to be taken over a width of
7 feet and consisted of semi-banded slates mixed with quartz, quartz pre-
dominating. The material was considerably weathered. In addition to
arsenopyrite, minute quantities of galena and chalcopyrite were observed.

ExprriMENTAL TESTS
As Samples A and B were of quartz from narrow veins and could not
be representative of the material constituting a mill feed, all tests were
made on Sample C.

Sampling and assaying showed the three lots to contain:

— Gold, Arsenic,

0z./ton per cent
7 0-365 0-19
B e 3.23 0-63
L 1-255 0-80

The investigation made on Sample C showed that 86-8 per cent of
the gold could be recovered by amalgamation at minus 48-mesh grinding.

Cyanidation of the unground amalgamation tailing leaves a tailing
containing 0-01 ounce gold per ton, an overall recovery of 99-2 per cent.

Straight cyanidation at minus 48 mesh gives the same recovery.

Amalgamation followed by flotation shows 86-5 per cent recovered
by amalgamation and an additional 10-2 per cent in a concentrate con-
taining 1.76 ounces gold per ton.
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AMALGAMATION AND CYANIDATION
Test No. 1

A sample of lot “C” was ground dry to pass 48 mesh with 35-8 per
cent minus 200 mesh and then amalgamated.

Results:
T o O Au 1-255 oz./ton
Au 017 ¢

Tailing,...oooiiiiiiiiiiiiiiienns
Recovery by amalgamation

868 per cent

Samples of the amalgamation tailing were cyanided for 48 hours,
1 : 8 dilution with a KXCN solution 1-0 pound per ton and 4 pounds lime
per ton of ore.

Results:
24-hour cyanide tailing.........oveiiiiiiiiiinnn e eearereeanans Au 0:02 oz./ton
Recovery by amalgamation and cyanidation................ vor..98+4 per cent
48-hour cyanide tailing........... Cerresenss Cereanes veerreerees Au0:01 0z./ton
Recovery by amalgamation and eyanidation............... vere.299:2 per cent

Cyanide consumption,........... i eterereeeeressiesrsessnessses JKCN 049 Ib./ton ore

Test No. 2

A sample was ground minus 100 mesh and treated as in Test No. 1.
Results:

Recovered by amalgamation. . ...... reeieae e eerrrarreeraa e 90-0 per cent
24-hour cyanide tailing........... S N veve Au 0:01 0z./ton
Recovery by amalgamation and eyanidation .........ccovieeiieie 99.2 per cent

STRAIGHT CYANIDATION
Test No. 8

Samples of the ore were ground to pass varying meshes and cyanided
1 18 dilution with & 1-0 pound KCN per ton solution; 4 pounds of lime per
ton of ore was added to the coarser sizes, and 6 pounds to the finer.

Mesh Agitation, Feed, Tailing, Ixtraction, Reagent consumption

grind hours Au, oz./ton | Au, oz./ton per cent KON Ca0
48........ 24 1-255 0-02 08-4 0:3 2:9
48........ 48 1255 0-01 99-2 0:6 3-2
100........ 24 1-255 0-02 984 0:9 4.2
100........ 48 1255 0-015 08.8 1.05 4.2
150........ 24 1:255 0-015 98-8 0-75 5-7
150........ 48 1.255 0-01 99.2 0-9 5.0
200........ 24 1-255 0.01 99-2 0-9 5-8
200........ 48 1-255 0:01 992 1.2 5-8

These results show that the gold is very soluble in cyanide solution.
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AMALGAMATION AND FLOTATION
Test No. 4

A sample of the ore ground minus 48 mesh with 73 per cent minus
200 mesh was amalgamated and the tailing floated with 0-10 pound amyl
xanthate, 0-06 pound coal-tar creosote, and 0-06 pound pine oil per ton
after being conditioned for 15 minutes with 8 pounds soda ash.

. Distribution
Weight Assay
Product =0 ! of gold,
per cent Au, oz./ton per cent
T . 1255 |oovvivvinnnnn.
Amalgamation tailing (123 ¥ A P
Amalgam.......ooiiiiiiiiii i 865
Flotation concentrate........ . 1-76 10-2
Flotation tailing.......ocovviiviiineiiiniiiiinnneenns . 0-045 3:3

A total recovery of 96 -7 per cent of the gold is obtained by this method.
From each 100 tons of ore milled, 7-27 tons concentrate was produced
assaying 1-76 ounces gold per ton. The tailing contains 0-04 ounce per
ton.

SUMMARY AND CONCLUSIONS

The microscopic examination of the ore shows much limonite, a pro-
duct of oxidation of iron sulphides. This indicates that the samples fur-
nished are from the upper region of the ore-body. There would be a higher
percentage of free gold in this oxidized material than in fresh unaltered
ore below the zone of oxidation. Consequently the results of these tests
cannot be assumed to apply to fresh ore.

The samples contain a very large percentage of quartz from narrow
veins and stringers and do not include the gangue dilution that would
ensue from mining these veins. The recovery as indicated would not
apply to lower grade run-of-mine ore. ‘

The tests of Sample C indicate a recovery of 86 to 90 per cent of the
gold by amalgamation of a coarsely ground feed. The remainder is easily
extracted by cyaniding, giving an overall recovery of 99-2 per cent. This
same recovery is obtained by straight cyanidation.

Amalgamation followed by flotation does not give as high a recovery,
‘the flotation tailing containg 0-04 ounce per ton.

To determine the most suitable plant to treat this class of ore, it would
be necessary to decide what tonnage was to be treated daily. Ior opera-
tions of from 25 to 100 tons per day, the one best suited for highest profit
would be crushing in stamps to minus 48 mesh with inside and outside
amalgamating plates followed by flotation of the plate tailing in mechani-
cally agitated flotation machines. The concentrate secured could be re-
ground in a barrel amalgamator to recover a small additional amount of
gold and the residue sold to a smelter.

For larger tonnages, the ore should be cyanided. Grinding should
‘be done in cyanide solution in a grate discharge mill. Blankets should be
installed between the mill and cyanide agitators. This will ensure the



40

removal of coarse particles of gold which otherwise would tend to lodge
in the agitators and dissolve slowly.

Blanket concentrate should be barrcl-amalgamated and the tailing
added to the cyanide treatment plant for further extraction of gold.

Before any decision as to the type of mill to install is made, ore repre-
sentative of that to be milled should be tested to note its behaviour under
the conditions of this investigation.
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Ore Dressing and Metallurgical Investigation No. 490

GOLD ORE FROM THE BEATTIE GOLD MINES, LIMITED, DUPARQUET
TOWNSHIP, ABITIBI COUNTY, QUEBEC

Shipment. The shipment consisted of a carload of ore from the Beattie
Gold Mines, Limited, containing approximately 30 tons from ore mined
at, and adjacent to, the 175-foot level. In addition the car contained
about 5 tons of sacked ore taken from one round below the 300-foot level
in No. 2 shaft. It is stated by the company that the samples tested during
this run are more representative of the ore that will be milled at the mine
than samples submitted in 1931 and 1932, which were taken from surface
ore.

Purpose of Test. Owing to the decision of the directors of the company
to market a gold-bearing pyrite concentrate, instead of attempting to treat
it at the mine, it was desirable that they have reasonable assurance that
the 2-ounce concentrate indicated in former tests can be maintained from
ore comparable to that now submitted, and also an attempt be made to
improve the grade formerly indicated, as the grade of concentrate produced
has an important bearing on the profit when shipping concentrates.

Characteristics of the Ore. With the exception of native gold, no addi-
tional metallic minerals were observed under the microscope in the ore
from the shipment of January 3, 1933. The sulphides, pyrite and arseno-

pyrite, are finely disseminated in a quartz-carbonate gangue. Native gold
was observed in fine grains in a section of ore from the shaft below the
300-foot level, and in the following relationships:

(1) As a portion of the filling of skeleton crystals of arsenopyrite
(See Plate IA), and (2) associated with chalecopyrite contained in a mass
of fine erystals of arsenopyrite (See Plate IB). It is to be noted that in
all observed cases the gold is in contact with the arsenopyrite, and appar-
ently later than this mineral.

The grain size of the sulphides of the two shipments is shown below.
In general there appears to be a distinct increase in grain size at the 175-
foot level, whereas a slight decrease is indicated in the ore from below the
300f-foot level. The finest material observed occurs in the ore from the
surface.
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Grain Size of the Sulphides:

Mesh A B C
B 1 TS Y [T R .

— 35 48 4.9 3:9 10-7
— 484 65 3-8 14.8 57
-~ 65100 81 11-5 11.3
~100-4-150 12-5 11-5 15-7
~—150--200 71 11-6 89
~— 200325 17-6 15-2 11-6
Bt 71 TS R 46-0 315 36-1

B 1) 100-0 100-0 100:0

A. Grain analysis of ore from the surface; shipment of September, 1931.
B. Grain analysis of ore from 175-foot level; shipment of January 3, 1933.
C. Grain analysis of ore from shaft below 300-foot level; shipment of January 3, 1933.

ExpERIMENTAL TESTS
FLOTATION

Large-scale Continuous Pilot Plant Tests

About 30 tons of ore was run at an average rate of 500 to 900 pounds
per hour. Eleven separate runs were made, using four different flow-
sheets and various quantities of reagents. Ore was crushed to approxi-
mately % inch for all runs.

Run No. 1

Feed rate, npprbximately 550 1b./hr.
Length of run, 8 hours.
Nortr.~—See Figure 1 for flow-sheet.

Reagents, 1b./ton:

— ' Na:COs | CuSOs | B4 | Xanthate | Pine oil |{ R.B.

R.B.—A mixture of ‘Rhodamine B’ in ‘weak soap solution. Xanthate, all tests—Potassium
amyl xanthate.

Screen Tests on Products: -
Primary o Primary Regrind Regrind .
Mesh | classifier e I‘rlmg; g’t cleaner ROUgélf!l; cleaner cleaner tﬁ;ﬁil
overflow |cConcentrate tailing | COmCERUA | concentrate tailing &
+200... 32-80 21 1-3 42 e 34-1
~200.,. 67-20 97-9 08-4 956 [....civvnind]s R, 65-8
+325... 40-00 11-0 3-0 70 1.0 10 49-0-
—325... 60-00 89-0 970 93:0 99-0 99-0 51-0
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Dilution:
Frimary classifier overflow...........cooviiiiiiiinninnnrininnnnss 37 per cent solids
Final tailing. ..o ovveee et 50 ¢«
Assays for entire run: Oz, Au
PR 0:22
Prunary (102 LT3 U 2 - 366
Primary cleaner tailing.........oviviinniin ittt crieeiaerinannrans 104
Rougher Coneentrate. ... vuuureeerti vt 018
Regrind cleaner tailing..........uuuuuerereesseeeiiiii 00 0-13
Regrind cleaner oneentrate. . .. ..ouvue i eurrreeeenneeerirereriiirrnns .. 3:06
Final $1ling. ..o\ vr i e e 0:05
Ratio of eoneentration............vvvvirivineiiririreririiinnnnnn,, . .22417 01
RECOVEIY POICEMEAZE. . vttt rers et eer i e e eieeeeeennns 783 per cent
Average grade of concentrate produced. .. ........vevreerrrirarininnns. 381 oz./ton
r i
1 ]
1 1
! i
i
L !
1 i :
. l20]19 |2 |/7 lis |/5|/4|/.9 [rz]n] ;
Ofow Lo waste, A/ i Roughers :
Cone { Zarls fomaste :
thickener, '
1
1
]
|
]
/ [}
]
]
'
i
[}
|
]
1
]
I
1

_/\Peg‘w‘aa’ clesner clreurt

’

L,[/Il '|¢I5I6‘I7|6‘|9 rof=r-
: I_-_J BRI
.

Figure 1. Flow-sheet used in Runs Nos. 1 and 2 on Beattie ore.

Run No. 2

A continuous run was made at the rate of 550 pounds per hour. The
same flow-sheet was used as that of Figure 1.
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Reagents, 1b./ton:

—_— NaCOs CuSO04 B4 Xanthate |Pine oill R.B.

Ballmill.......oooovvininnn
Primary cell No. 2
Rougher cell No. 5

« No. 11

“ No. 14
Regrind mill................
Cleaner cell No.6...........

Screen Tests:

Primary . Primary Regrind Regrind .
Mesh | classifier cfn;ngg’t cleaner Rouﬁ&:l;e cleaner " cleaner tli!{‘.al
overflow NCENLIAtef o iling conce concentrate tailing 1ing
-+200... 8.8 02 0.9 A P P 2.2
-200... 91-0 99-6 98-6 ¢ 20" R P 97-8
+3825... 390 12:0 3.0 5:0 5:0 4.0 42.0
—325... 61.0 88-0 970 950 950 96-0 58:0

Dilution:

Primary classifier overflow.......oooooiiin 33 per cent solids
Regrind cleaner tailing. .. ..o.vveviiieiiiiniiin it 20 ¢ “
Final 6a1ling. oo vvviiiinni i ittt i s 52 ¢ “

Assays:

T T S S 0
Primary concentrate. ... oveurter oo irernininreeriiiiitsiiiirsriiiniinne
Primary cleaner tailing
Rougher coneentrate. . ...vvvvt vt iiriie i
Regrind coneentrate. .o..ovv.vueenineiineneriiirariiriieiniiriia,
Regrind cleaner tailing. ... c.oviiirinini i isriiiiariiieiiiareenes
Tinal tadling. .. ooveir i i i e i e

Special final tailing. ... oo vir i i e e e
L0703 T3 3 N O

Average grade of concentrate produced. .........viiiiiiiieiiii e 2.8 oz./ton
Ratio of coneentration ... .....ooveniiiniiiioeiiiiiiii it 15:7:1
Concentrate produced per 100 tons milled.........cooviveniiiiiinnns G-369 tons

Run No. 8

A continuous run of 8 hours was made at the rate of 750 pounds per
hour. (See Figure 2 for flow-sheet used.)

Reagents, 1b./ton:

—_— Na2COs CuS04 B4 Xanthate | Pine oil R.B.

Ballmill.......coovvvinine, 266 042 016 ........
Primary cell No. 2... FE Y Y 0:02
Rougher cell No. 5 0-019

« No. 11 0:05

“ NIV ST PN FNPUUIN PRIV

“ e R T N e e O
Regrindmill................] 035 015 ...ooifienniiniinsn
Cleancer cell No. 6 0.01
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Screen Tests:

Primary . Primary Regrind Regrind .
Mesh | classifier cP m;:g‘:% cleaner ¢ Roufg,e% cleaner cleaner tF3{l-8‘1
overflow |°omeenurate| . .qine ONCeNirale | soncentrate| tailing aling
-+200... 14-4 57 2-5 97 |oviiiiiiiidiiinan. 12-1
-~200... 85-6 04.3 97-0 897 | 87-6
+325... 400 23-0 70 9.0 5:0 1-0 35-0
—325... 60-0 77-0 93:0 91-0 95.0 99-0 65-0
Dilution:
Primary classifier overflow.............. P 37 per cent solids
Rougher concentrate.......... 5 “ o«
Regrind cleaner tailing,. ... 13 “ oo
Final tailing...................... 43 “ o«
Cone overflow............c.ovvvvnnns, 0.5 « «
Cone underflow. .. ovuirierii it i i i i 30 “ oo«
Assays:
Oz. Au/ton
T 0-20
Primary COMCENEIAtC. ...\t vrirrvteeterear et enenenererernenrnensnnsens 2:80
Primary cleaner tailiNg, ........ovvvivrrerricnrinri i eiaerieiaenes 0-77
Rougher concentrate... . . 0-10
Regrind cleaner concentrate 1.38
Regrind cleaner tailing, , . 0:035
Final $alling, .o ovortir ittt e e e e 0-013
Average grade of concentrate produced...........cvvuiininenin.. 2-83 oz./ton
Ratio of concentration.................... 124401
Concentrate produced per 100 tons milled................... v.... 8:06 tons

Run No. 4

A continuous run of 8 hours was made at the rate of 750 pounds per
hour. (See Figure 2 for flow-sheet used.)

Reagents, 1b./ton:

— Na2COs3 Cu30s4 (W.G.T.| Xanthate | Pine oil R.B. H.30;4

Ball mill........ 1.7 0-17 (125020 DU PR PRI P,
Primary cell—

No. 2........

No. §

No. 11

Regrind mill....
Cleaner cell—

Screen Tests:

Primary Pri Primary Regrind Regrind Tinal
Mesh | classifier rimary cleaner Rougher cleaner cleaner ina
overflow concentrate tailing concentrate concentrate| tailing tailing
-+200... 14.2 1.8 2.7 [ P R 22-4
—200,.. 85-6 982 97.3 L A O 77.2
+825... 18:0 3-0 2-0 6-0 35:0 6-0 34.0
—325... 82-0 97-0 98:0 940 65:0 94-0 66-0

75719—4
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Dilution:
Primary olassifier overflow......coooviiiiiiiiiiiiiiiiiiiiiiien 35 per cent solids
Regrind classifier overflow,....coovvviiviiiniiiiiniiiiiiens 28 « «
Coneunderflow,......oviiiiieiiiiiiiiiiiiii et e 38 “ “
TInal BaIlINg. oo it st ee i erae it a e 50 “ “

Assays:

Oz. Au/ton

LYY O 0-21
Primary coneentrate.......coovuiviiiiiiiiiiiiiiiiiaiieaas e 2:96
Primary eleaner tailing.....ococcvvviviiiiiiiiiiiniin 0-75
Rougher concentrate......oovvviiiiiieiiiiiiiiieiiiienns 0.12
Regrind eoneentrate.....ooevvveeiiiiiiieiariiiiiniiienenns 1.22
Regrind cleaner tailing,..........cooviviiiiiiiiiiii i . 0:038
Y R 5 1 0.017
Average grade of econcentrate produeed..........viiiiiiiiiiiiann 2.15 oz./ton
Ratio of coneentration. .. ..oove vt iniiiiiiiiiiiriieieiieaiiies 11.06: 1
Coneentrate produced per 100 tons milled.........covvveieniiiinn, 9:04 tons

TimaYy CRacs 42065,

EL
R e e B R
s i I
I (zeleolre]r7lses [l as]re] ¢

! Rogghers

I
|
i
|
1
1
|
1
)

3

A

!

! {

! it

| :

' Y

P | g (Do y

i ¥ (‘é}
L'{ Regrmnd chassirder I— -————

|
Re rm%/ obencr crrewrt

SRR s e} --
T Il IL

e 1
JLIrsted cone. )

Figure 2. Flow-sheet used in Runs Nos. 3, 4, 5, and 6 on Beattie ore.

Run No. 5

An eight-hour run was made on the continuous testing unit at the
rate of 750 pounds per hour. The primary cells and the regrind cleaner
cells were pulled slowly and the rougher cells very rapidly in an effort o
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make both a high-grade concentrate and a low-grade tailing. (See
Figure 2 for flow-sheet used.)

Reagents, Ib./ton:

— Na2COs W.G.T. Xanthate | Pine oil H2304

Ballmill,,..o.oovvivnennininnnn.

Primary cell No. .

Rougher cell No. 5.
“ No. 11,
“ No. 17.
“ No. 18.

Cleaner cell No.

“ No.

The copper sulphate feed was changed to the conditioner ahead of
No. 2 primary cell instead of being fed to the ball mill. Rate of feed:
0-5 pound per ton.

Screen Tests:

. Rougher :
Primary . " Regrind .
clagsi- Primary Primary Primary con- cleaner Regrind Final
Mesh fier con- tailin cleaner | centrate con- cleaper | ¢ oo
overflow centrate ating tailing cone centrate tailing alling
overflow

+200....... 166 3.0 247 2:0 21-2 8-0 32-1
—200....... 83-2 97-0 753 97-8 787 92-0 67-8
+325....... 35-0 8-0 360 7-0 31-0 230 45-0
—~325....... 65-0 92:0 640 93:0 69-0 77-0 55-0
Dilution:

Primary classifier overflow

Cone underflow, . .....c.ovvivviivnverniienrrnearnenens

Regrind cleaner tailing...........covvvvvenieninennn ..

T8 IR 75 13 AP
Assays:

Oz. Au/ton

- 225

Primary ConCentrate. ....ovvvrer vt rnrerieerineeonreruronnessnesnoenss 2:80

Primary tailing........ov i e e 0-05

Primary cleaner concentrate......covvvevrirerrinerreeroriiiersairinenses 3:16

Primary cleaner tailing........oovvvevniniiieiiiiiiii i 0-935

Rougher concentrate..........ovvvrervneivrenrr i, 0-210

Regrind cleaner conCentrate. ... . vvrvurvrirreerttonrerenrrenanenees 1-340

Regrind cleaner tailing......ooovveeririveniirirenniuranneanneanurenas 0.080

FInal tailing. .o vvv ettt e e e e 0-020

Final tailing Check...oov.vervvrieiin i ietieneeanearasansenns 0-020

Final tailing check sample. .. .ovvvv i ireieiiiiininnananse, 0:020

Final tailing check on above.....ovvvvviiiiiirierriireninnionnieinens 0-020

Primary circuit. Ratio of concentration, 15-7 :1; 750 lb. feed per hour
produced 4774 1b. primary concentrate.

Primary cleaner circuit. Ratio of concentration, 1-19 :1; or 40-11 Ib.
primary cleaner concentrate was produced and 763 1b. cleaner tailing.

7671943
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Rougher circust. Ratio of concentration, 6-33 : 1; 809 Ib. primary tailing
(primary tailing plus circulating load) =127-7 lb. material to regrind
circuit.

Regrind cleaner circust. Ratio of concentration, 9-69 : 1, or 1317 Ib. re-
grind cleaner concentrate produced.

Average grade of concentrate produced, 2-77 ounces per ton.

Tor each 100 tons milled, 15-7 tons of material would be sent to the
regrind circuit. This material is 69 per cent minus 325 mesh and the
tailing from circuit is 89 per cent minus 325 mesh. Therefore 20 per cent
of this material or 3:14 tons of sand per 100 tons milled was reground.

Reground Cleaner Concentrate:

—_— Gold Iron Sulphur Arsenic Insoluble
ASSRY 1 vvrireer i 1-34 20.51 2111 1.76 50.00
Primary Concentrate:
—_ Gold Iron Sulphur Arsenic Insoluble
ABSBY v veiviae s 2:80 35.02 39-33 2.54 16:26
Average as content of combined concentrates...........cviiiiiiiinen 2.34 per cent
Run No. 6

An eight-hour continuous run at the rate of 750 pounds per hour.
Rougher cells were pulled very slowly in an effort to reduce the amount
of material being sent to the regrind circuit. Same flow-sheet as Figure 2.

Reagents, Ib./ton:

— Na2COs | CuSO4 | W.G.T.| Xanthate | Pineoil | H.S0a4{ R.B.

Ballmill...........oovnn.
Primary cell No. 2
TRougher cell No. §

“« No. 11

« No. 14
“ No. 15

Screen Tests:

. Rougher :
Primary Primar . Regrind s
. v : Primary con- Regrind ;
Mesh clgs.:l- con- Ilngﬁzrw;ry cleaner | centrate cléag:fr cleaner tlz—:ﬁ]iﬁl
o % centrate ailing tailing cone tailing g
verflow underflow centrate
+200....... 21-8 9.4 24.8 6.2 ) B Y S R 20-6
—200....... 78.2 90-6 750 03-8 -1 Z: Y [ I 79:2
+325....... 32:0 7-0 32.0 5.0 11.0 35-0 3.0 31:0
—325....... 68-0 93-0 68-0 95-0 89-0 65-0 97:0 69-0
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The screen tests checked well. Dry froth on primaries. It will be
noted that the amount of water being removed from the rougher circuit
was greatly reduced from that of previous runs. Final tailing is 35 per
cent solids, whereas previous runs were from 45 to 50 per cent solids. This
would mean that the thickener capacity for rougher concentrate would be
greatly reduced.

Assays:
Oz. Au/ton
Yo 0.22
Primary concentrate. ... ...vvvivirrerninr it e e 2.48
Primary tailing.................ccoiviinn, e e 0-035
Primary cleaner coneentrate.. . ..oov v irer e erarenreeriarirecervierann, 2-94
Primary cleaner tailing.........covvriii i e 0-71
Rougher coneentrate..........vvuve i enriiinriin e, 0-12
Regrind eleaner coneentrate, . ...o.vveveiieuieneriarerirrenrirearorenes 0-92
Regrind eleaner tailing, .. .......ovrviriir i i e 0-04
Final tailing. ... e e e e 0-22

Primary circuit. Ratio of concentration, 13:21:1; 750 lb. primary
feed produce 56-77 1b. primary concentrate.

Primary cleaner circuit. Ratio of concentration, 1-25 :1;56-77 lIb. primary
concentrate give 45-4 lb. primary cleaner concentrate and 11-36 Ib.
primary cleaner tailing,.

Rougher circurt. Ratio of concentration, 7-8 :1; 785-22 1b. primary tail-
ing (feed plus circulating load) 1006 lb. of rougher concentrate sent
to regrind circuit.

Regrind cleaner circuit. Ratio, 11 :1. Feed 1006 1b. produce 9-14 Ib,
regrind cleaner concentrate.

This indicates a total production of 5455 1b. of concentrate having
an average grade of 2:6 oz. per ton.

Ratio of concentration (total), 13 : 1.

For each 100 tons milled there would be 12-82 tons of material sent to the

regrind cireuit. This material is 89 per cent minus 325 mesh and is
reduced to 97 per cent minus 325 mesh.

Run No.7

A continuous run of 8 hours was made at the rate of 780 pounds per
hour. See Figure 3 for flow-sheet used. It will be noted that the rougher
concentrate from cells Nos. 14 to 20 inclusive was returned to cell No. 5.
This was done in order to reduce the amount of material being sent to the
regrind circuit.

Reagents, 1b. /ton:

— Na:COs | CuSOs | W.G.T. | Xanthate| Pine oil R.B. H,S0,

Ballmill.............. . : L0 1 O

Primary cell No. 0-04 0-02
Rougher cell No. 0-08 0:.04
“ o TR I R O Y
“ No.18..l......ooo b ee o 0-05
“ LT8¢ 200 PP [ PPN P
Regrind mill..........|..........] 008 |.........fivivuiei e
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Screen Tests:
o | P Prim- | pyin. | Rough-{Regrind roaond
ary rim- " ) rim- ough-{ Regrin " regrin
Mesh classi- | ary Pé;m- clgilel’er ary er cleaner I:ﬁagall;gg Final |concen-
€ fier |concen- t&ili}I’l coneen- | cleaner | concen-| coneen- [ 5 by o | tailing | trate,
over- | trate g trag tailing | trate | trate g cells
flow e 14-20
+200...... 262 52 24-4 4.8 6:8 151 ]........ veeeeend] 2101 13-0
—200...... 727 94.3 731 94.3 924 843 |.iiiiiferens v 7849 86-0
F825... .0 e 250 11.0 5.0 11-0 18:0 1.0 270 f....... .
Ll 1 TR R R 65:0 89:0 950 89-0 82-0 99-0 730 ........
Assays:
Oz. Au/ton
=Y PPN 0-025
Primary ConCentrat. . .overeerenineriiieriiiriiiisiiireneraraisains 2-700
Primary tailing. . v uve v v et i e i i 0:050
Primary cleaner coneentrate. .. ..covvevrirrriiieciaioiseiiniiiieiaeies 3.000
Primary cleaner tailing., ..o.vvei vt iiieiiiiiiiieiiiiii i 0-820
Rougher concentrate. .. ..o vuiveriitriirivinii i n it eieiiees 0-220
Regrind cleaner concentr 1-080
Regrind cleaner tailing.... 0-045
Tinal tailing...........oott, . 0-020
Second rouglier coneentrate. ... .oveve ittt s 0-080

__________________ (UL S S g

;i Ei 3 B I E P ER 2
T I T
Frnrshed cone. ,; Coodobibdido E
e 1

t

" “Rougherconc. T T LU - =g et

zollelrwluslwls]2]r] |
: Roughers 3

: \ailings tomaste.,

)

]

I

I

1

1

' i

\

L

!

I H .

] '

1 ‘7:£< Reagrind mil p]h

' ; '

1 ! l .

: L Regrind clossifier | e mun

! ]

! - - . . Reghind feaner circuit

!

§

]

i

t

!

Regrind cleaner Larls )
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Figure 3. TFlow-sheet used for Runs Nos. 7 and 8 on Beattie ore.
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Primary circuit: Ratio of concentration, 15-14 :1; 780 :15-14= 51-511b
primary concentrate produced. Primary cleaner circuit: ratio, 1.159 : 1.
51-51 :1.159=44-44 1b. primary cleaner concentrate produced, and
7.07 1b. primary cleaner tailing produced.

Rougher circuit: Ratio of concentration, 6-66 : 1. 826-37 lb. primary tail-

ing (feed plus circulating load).

regrind circuit.

Cleaner circuit: Ratio of concentration, 5-91 : 1.

124-0 lb. rougher concentrate to

124 : 5:91==20-98 lb.

regrind cleaner concentrate produced; 65-42 lb. total concentrate pro-

duced having an average value of 2-37 oz. per ton.

concentration, 11-9 : 1.
For each 100 tons milled 15-89 tons of material was sent to the
regrind circuit.
Rougher concentrate: 89 per cent —325.

Rougher cleaner tailing: 99 per cent —325.
Indicating that 10 per cent of the total sent to regrind circuit was
reground, or 1-6 tons of sand was reground for each 100 tons milled.

Run No. 8

Total ratio of

A seven-hour continuous run was made on the ore from below the 300-

foot level, at the rate of 750 pounds per hour.

as that for Run No. 7.

Reagents, 1b./ton:

The flow-sheet was the same

Na2:CO0s

Xanthate

Pine oil

Ballmill..............
Primary cell No. 2

Rougher cell No. 5
«“ No. 8...4...
«“ No. 11...{...

“ No. 15...
Regrind mill..........

Cleanercell No. 1.....J.c.ooooeo oo b e b 0-10
“ No. 4o oo oo o, 0.-02 (1231 S TR PN
Screen Tests:
Prim- .
. Prim- . s
ary Prim- P Prim- | Rough-{Regrind .
Mesh classi- | ary P;;m clg;jl,er ary or cleaner Rlegrlnd Tinal
S fier |concen-| (¥ | I | cleaner | concen-| concen-| §2CT | tailing
over- | trate g trat tailing | trate | trate | “A1MDE
flow ate
+200.............. 20-0 3.2 19-2 2-1 7:3 144000000, 18:8
—200.............. 79-3 96-6 80-5 97-3 92-2 851 |.....fevennnn. 80-9
4325, ... 31.04........ 29-0 12.0]........ 220 21-0 2-0 27-0
=325, 69-0f........ 71-0 880 f........ 78-0 79-0 98-0 730




Dilution:

Primary classifier overflow........ovviivivniiiiiiiinnen.s 30-33 per cent solids

Cone underflow rougher concentrate............ovvvivuvennns 20 “ “« o,
Regrind cleaner tailing
Final tailing. ... vvi it i e et

Nore.—100 pounds more 3-inch balls put in regrind mill and classifier
overflow raised to tr y to get a better grinding in regrind circuit. Material
sent to regrind cireuit is very difficult to classify.

Assays:
Oz. Au/ton
Feed......coovevvenns .. 0-200
Pumaly concentrate. 2. 650
Primary tailing............ .. 0055
Primary cleaner 6oneentrate, .. vuve e r it iiiiinreaen 3020
Primary cleaner tailing. . ... ..uiiii it e 0-920
ROUZDEE CONCENEIALE. .o\ttt vt teeeen e ienereereeirnarvreenennns 0026
Regrind cleaner Concentrate. . o..vvuuvve it ir e 1-200
Regrind cleaner tailing, ... v vuiei it e s 0-065
FInal tailing, .. ovr i e e . 0-0275

Primary circugt: Ratio of concentration, 12-65 :1; primary concentrate
produced =59-28 Ib.

Primary cleaner circusf: Ratio of concentration, 1-213 : 1; primary cleaner
concentrate produced =48-87 Ib.

Rougher circust: Ratio of coneentration, 8-45 : 1.

Primary tailings (feed+circulating load) =768-78 Ib.; rougher con-
centrate to regrind circuit=90-97 1b.

Cleaner circust; Ratio of concentration, 5.-82: 1; regrind cleaner concentrate
produced =15-63 Ib.

Total production==64-5 lb. concentrate which assayed 258 oz. per ton on
average.

Assay of check time sample for eyanidation test=2-59 oz. per ton.

Masterial sent to regrind eircuit=12-1 tons per 100 tons milled.
Rougher concentrate: 78 per cent —325.
Regrind cleaner tailing: 98 per cent —325.

Twenty per cent of material sent to the regrind cireuit, or 2-42 tons of sand
was reground for each 100 tons milled.

Run No. 9

A six-hour run was made on the ore from below the 800-foot level.
(See Iigure 4 for flow-sheet used.) All the rougher concentrate was sent to
the thickener and the regrind cleaner tailing wasreturned to cell No. 5, which
is the first of the rougher cireuit. The roughers were pulled rapldly in an
effort to reduce the tailing on the previous run.

Reagents, 1b. /ton:

— NaeCOs | CuSOy B4 Xanthate] Pine oil R.B.

Ball mill.........
Primary cell No.
Roughel II\\;O.

0. 11. .
« No. 14..
«“ No. 15
“« No. 1

Regrind mill. .
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Screen Tests:

P | e Prim- | pyim_ | Rough-|Regrind
ary rim- . rim- ough-|Regrin .
Mesh classi- | ary Pr;m- cl:rg o ary er |cleaner Rff'r:lnd Final
fier |eoncen- t:ilis:l e Ona e?l— cleaner | concen- | concen- % a'zlliner tailing
over- | trate g b ct tailing | trate | trate ing
flow rate
+200.............. 21.9 4.5 20-4 1.5 11.7 1.3 35 18-0 18-0
—200......c000vnn. 78-0 94.8 79:0 98-5 87-9 986 96-1 81.3 81:6
+825. ... 26-0 11.0 30-0 9-C 17-0 3-0 15-0 17.0 31.0
=825, .. i 74-0 89-0 70.0 91.0 83.0 97-0 85-0 73-0 69.0
Dilution:
Primary classifier overflow............oovvveviii i 32-35 per cent solids
Cone underflow rougher concentrate 29 “ “
Regrind cleaner tailing....................... 14 “ “
Final tailing..........coo0venenns e 35-40 “ “
Alkalinity:
Rougher tailing 0:6 Ib./ton solution
Cleaner............. 0-3 “ “
Assays:
Oz. Au/ton
T 0-265
Primary coneentrate............vvvriiiiiiiiiiii i, 2-400
Primary tailing.........cooiiiiiiiii i 0-055
Primary cleaner coneentrate. . oovvvvviruureriiriiriiiriiiiiiiiiaa 3.240
Primary cleaner tailing.. ... .. cocvuvruitiiierriierniiiariererneinieerns 1115
Rougher Coneentrate.......o.ovvrinvinernsir i iaenains 0-250
Regrind cleaner concentrate..........oovvuviiervreiieniriianaeiiniiinin. 1-170
Regrind cleaner tailing, ........veeeriiiiiriiiiiii it cae e 0-060
Final tailing. ... .ovruir i e i s 0-035
Oz. Au/ton
Primary cleaner coneentrate. . .....coovvvrvviiieininineiiriiiiiiiiiirios 1.480

Primary circuit: Ratio of concentration, 10-28 : 1.
Feed, 750 1b. per hour. Primary concentrate produced =72-95 Ib.

Primary cleaner circuit: Ratio of concentration, 1-65 : 1.
Primary cleaner concentrate produced =44 -211b. (by weight, 45-501b.)
Primary cleaner tailing produced =28:74 1b. (by weight, 29-00 Ib.)

Rougher circuit: Ratio, 10-75 : 1.
Primary tailing produced =758-95 Ib.
(Feed plus circulating load = Primary tailing).
Rougher concentrate produced =706 1b,

Cleaner circuit: Ratio, 6-41 ¢ 1,
Regrind cleaner concentrate produced =11-01 1b.

Total production: 55-22 1b. of concentrate averaging 282 oz. per ton in
value.
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Taking rougher concentrate by weight, time sample shows 90 lb.
per hour of rougher concentrate being returned to regrind circuit, which
would change results as follows:—

00 :6-41:14-04 1b. regrind cleaner concentrate.
44.21 Ib. primary cleaner concentrate.

Making total production=>58:25 Ib. of a concentrate averaging 2-74 oz.
per ton.
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Figure 4. Flow-sheet used in Runs Nos. 9, 10, and 11 on Beattie ore.

Run No. 10

An eight-hour run was made on the ore from above the 175-foot level
at the rate of 600 pounds per hour. The same ball load was used in the
mill. Teed was reduced from 750 to 600 pounds per hour, the dilution in
the mill was reduced and the dilution of the primary classifier overflow was
reduced from 35 per cent solids to 30 per cent in an effort to grind finer than
preceding tests. It will be noted by the screen tests that the effort was
not successful, but remained substantially the same grind.
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Reagents, 1b./ton:

— Naz:COz | CuSOs B4 Xanthate| Pine oil R.B.
Ballmill.........oooviviiiininn 1-4 0-50 0-14 ..o i]enenineafennnnss e
Primarycell No. 2.......cvcvi]ievennviniieinniiadernnennn 0-024 0015 [..........
Rougher No. § . .

“ No. 11
“ No. 14,
«“ No. 15

“ No.16.cueinniniennaed]ens. AT P 0-001
Regrind mill.................... 0-20 0-10 e
Cleaner cells.......c.ovviivennaasfererinennivinnin. e

Screen Tests:

Prim- Pri
ary . rim- . .
classi- Prin- Prim-~ | ary P;‘;m- Roul{;h- Iéligrm;l Regrind Tinal Special
Mesh fier ary ary | cleaner ¥ © aner | leaner | - in& final
ar- | CODCED=| s Concon- cleaner | concen-{ concen- tailing | teiling taili
(Hg | trate & trate | t2iling | trate | trate & atling
-+200...... 21.9 3-8 22:0 22 13.7 10-4 7-0 1-2 271 19-2
-200...... 78-1 95.7 774 97-1 85:6 89-5 925 96-8 723 80-3
+325...... 34-0|........ 37:0 25-0 22-0 8-0 28-0 8-0 38-0 36-0
~325...... 66-0|........ 63-0 750 78-0 920 72-0 920 62-0 64-0
Dilution:
Primary classifier overflow.........oovviviiiininiiiieiennnn, 29-30 per cent solids
Cone thickener discharge........................... ..28-30 « £
Regrind cleaner tailing...............ovvinivunien ..13-15 “ f«
Final tailing. .. .ovvii it er e i e i 37-42 “ £
Assays:
Oz. Au/ton
T 0.265
Primary Coneentrate, ......ovveurertiineearnionrenenineeneieieennenses 3-160
Primary tailing. ... ..ot it e e 0050
Primary cleaner concentrate.....oo.vvver v it eiieisrinoeenaenannennss 3-420
Primary cleaner tailing, .....oovvr et 1-430
Rougher coneentrate. ... ..vovriiiiertinr it vineirntirrriaeraarareaaneones 0.140
Regrind cleaner concentrate,........ccvviriiirviieririaienienriinns. 1-270
Regrind cleaner tailing, ........ovvieiiirririii it it ir e 0050
Final tailing. ... .oouuien ittt e 0-020
Final tailing (cheek),.....oovvviiriii i it it 0-020

Primary circuit: Ratio of concentration, 14-46 : 1; primary concentrate
produced =41-49 Ib.

Primary cleaner circust: Ratio of concentration, 1-15 : 1,
Primary cleaner concentrate produced =36-07 Ib. (by weight) = 37-0.
Primary cleaner tailing produced =5-42 1b.

Rougher concentrate circuit: Ratio of concentration, 3-66 : 1.
Primary tailing produced (feed plus circulating load) 705-26 Ib.
Rougher concentrate to regrind circuit (by assay)=152:59 Ib. (bv
weight) =135-00 Ib.




56

Cleaner circust: Ratio of concentration, 13.55 : 1.
Regrind cleaner concentrate produced=19-26 1b.
From 600 lb. per hour feed, 55:33 lb. of concentrate was produced,
having an average value of 2-77 oz. per ton.
Gold in concentrate—1-478.
Gold in feed—1-590 oz. per ton.
Gold inttailing—0-112 oz. per ton by calculation, recovery 93 per
cent.
Gold in tailing—0-108 oz. per ton by assay.
There has probably been a concentration of gold in the primary mill,
due to operating with a thin pulp. When pulp was thickened this gold
would unload, which would account for the high feed reported in this run.

Run No. 11

A five-hour run was made on ore from above the 175-foot level. Teed,
600 pounds per hour. An attempt was made to do finer grinding in view
of improving the grade of concentrate and lowering that of the tailing.
The flow-sheet was the same as that used in Run No. 9.

Reagents, 1b./ton:

— Xanthate| Pine oil R.B.

Ballmill............ooooiiiann
Primary cell No. 2..............
Rougher cell No.

« No.

€« NO.

“ No. 15

B No. 16

No reagents on cleaner circuit.

ZnS0s to settle concentrate —0-14 lb. per ton added to rougher concentrate produces clear
overflow with excess froth in roughers,

Screen Tests:

i P Prim- | pim | Rougho|Regrind
ay rim- o . rim- ough-{Regrin . .
Mesh classi- ary P;;r; clg}tzer ary er cleaner Ijﬁf’;:gf Final S%imf'l
s fier |concen- tailin contcen- cleaner | concen- | concen- % 'T'n tailing % 'l'a
cH/er- trate & trate | tailing | trate | trate almg ailing
ow
18-7 2.8 19:6 16 7-0 9.5 10-2 2.6 17-4 17-6
809 96-4 79-8 98-3 93:0 905 89.4 96-9 82.0 819
32-0 2:0 3-0 14-0 12:0 13-0 24.0 5:0 32.0 31.0
68-0 98-0 97.0 86:0 88:0 87.0 760 950 68-0 69-0
Dilution:
Primary classifier overflow............ooceviiiii i 24-29 per cent solids
Regrind cleaner tailing 25 “ “
Cone diseharge....oovvr i i i i, 41 “ 6
Iinal tadling. oo i e e e e, 32 “ ¢
Alkalinity:
Rougher tailing. ... .o vviii ittt i iia st iiieiaaes 0:5 Ib. Jper ton
Regrind cleaner tailing............... et iereeaeaa s 0:3 ¢« ¢
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Assays:
Oz. Au/ton

YT 0-23
Primary Coneentrate, .. vv. . vuer vttt etire et 2-98
Primary tailing. ... e, 0-045
Primary cleaner concentrate. ...ovvuvrerrnrr s erninreeienennenenns 3.27
Primary eleaner tailing............covvvvrinenn... ... 1.215
Rougher concentrate........oooviivrrinrnnnninn.ns ... 0-170
Regrind cleaner concentrate soe. 14420
Regrind cleaner tailing..........oiviiiniiiiiiie it insinns 0-040
Final tailing. .. ...oooi i i e e 0:020
Special final tailing, ..o.vunvriiir it e e e 0.0225

Primary circuit: Ratio of concentration, 15-86 1 1.
Primary concentrate produced =37-8 1b.

Primary cleaner circuit: Ratio of concentration, 1-16 : 1,
Primary cleaner concentrate produced = 32-5 Ib.
Primary cleaner tailing produced =53 Ib.

Recovery—T77 per cent of total gold recovered in primary cleaner con-
centrate.

Rougher circuit: Ratio of concentration=6:26 : 1.
Primary tailing (feed plus circulating load) =648-8 1b.
Rougher concentrate sent to regrind cireuit =103-6 lb.

Regrind circust: Ratio of concentration=10-61 : 1,

Regrind cleaner concentrate produced=9.7 Ib.

Total concentrate produced=42-2 lb., having an average value of
284 oz. per ton.

Ratio of concentration produced=14-21 :1,

Concentrate produced per 100 tons milled =7 tons.

Rougher concentrate=17-2 tons sent to regrind circuit for each 100
tons milled.

Special Tests

A series of special tests was conducted at the request of J. J. Denny,
consulting engineer.

The first test outlined was to cyanide the flotation concentrate, thereby
removing about 65 per cent of the contained gold; then refloat the cyanide
tailing on the supposition that the refractory part containing the bulk of
‘the gold would report in the flotation concentrate which would be of a grade
profitable to ship to the smelter.

A brief summary of the tests follows. The concentrates obtained from
‘Run No 5 were used for this test.

CYANIDATION

A lot, 1,451.7 grammes, dry weight, of concentrate was ground for 10
minutes in a ball mill. The pulp was then made up to 5-42 : 1 dilution
and lime added at the rate of 20-7 pounds per ton. Enough sodium cyanide
was added to bring the solution up to 3 pounds per ton in KCN and it was
kept there approximately by further additions of the salt from time to time.
The pulp was agitated for 24 hours, then it was filtered and washed twice
with water. A sample of the cyanide tailing was assayed for gold and the
remainder of it was floated in two parts in an attempt to concentrate its
contained gold into a smaller bulk.

Nore.—Considerable frothing oceurred during agitation.
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Summary:
7 259 0z. Au/ton
B 1T 0.91 «
RECOVEIY. . iive i i ieri ittt it 64-9 per cent
KCN consumed.....ovvveneinrinieenenennsneinsnenns 7.3 Ib./ton concentrate
Ca0 consumed....ovveeeeienrnerenenrnrnrseniieeanss 18:4 «“ «

FLOTATION

The cyanide tailing was filtered, washed twice, repulped, and divided
in two parts for flotation. One part was floated in a 1,000-gramme test
machine, with the following reagents: 1 pound CuSO, 0-10 pound potas-
sium amyl xanthate, and 005 pound pine oil; and a black greasy froth was
removed for five minutes.

Distribution
. Assay, Metal,

Product Weight Au, oz./ton weight ggrggégé
Feed....ooveiiiniiniiniininininnns 603-2 0-91 0-274 100
Coneentrate......cooeveveniireernanees 502-5 0-89 0-223 81
IS 16T RPN 100-7 1.21 0-060 21

0-283 102

The second part of cyanide tailing was floated with 1 pound CuSOy,
1.5 pound Na;COs, 0-14 pound potassium amyl xanthate; and a light
voluminous froth was given off, which was removed until a light grey
froth appeared.

Distribution
. . Assay, Metal,
Product Weight Au, oz./ton weight ggrggégi
YT 698-5 0:91 0-318 100
Concentrate. .....covveeiiveininens 335-4 1-10 0-184 57
ailing. o vveee i i i eeeneenanen 363-1 0-78 0-141 44
0-325 101

Only a limited amount of work was done by this method because little:
hope was held of any success. The process would be expensive and the
tests made do not indicate any possible separation between a barren and
a gold-bearing sulphide.

The second test was made owing to the suggestion that arsenopyrite
could be separated from the other sulphides by table concentration.

A table test was, therefore, made and the flotation concentrate obtained
from Runs Nos. 3 and 4 was used.

The product was run over a Wilfley table. The products were sampled.
and screen analyses were made.

The following table shows the results obtained.
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Screen,Tests:

Table Table Table
Mesh concentrate middling tailing

200, st e 5-1 9.7 |oveiviiinii,
200, e e 04.9 903 |.vvrerivinnn..
B 0027 T 4.0 44.0 4.0
B F 96-0 b6-0 960
Assays

—_ Gold Iron Arsenic Sulphur

o0z./ton % % %

Table concentrate..................... /e 37-00 %371 d1.24
Table middling....................... 1.24 16-40 2-923 1678
Table tailing.......................... 1-87 28-13 4-02 27-80

It is quite evident from the results that no separation can be obtained
by tabling. The microscopic slides already made have shown that the
arsenopyrite occurs as a skeleton crystal, all minus 325 mesh, and it is so
intimately associated with other minerals it is doubtful if any separation
either by gravity concentration or fiotation could be made.

Study of photomicrograph Plate I B well illustrates the above point.

TABLE I
Microscopic Study of Distribution of Gold in Table Concentrate from Run No. 5
Ratios (at 100) Concentrate Middling Tailing Total
per cent per cent per cent per cent
Gold..vueerriiinniie i '46-19 21.46 32.35 100
Pyrite.....vvveiieriiiiiaan 47-47 19-63 32.90 100
ATHENOPYTIte. .. ovvr e 37-23 22-41 40-36 100

DISCUSSION OF RESULTS

The microscopic study of reground cleaner concentrate shows this
product to contain 67-2 per cent middling, in which 7 -4 per cent is sulphide,
all minus 325, and 59-8 per cent is gangue. Improvement of the grinding
and liberation of more of the sulphides would result in a better grade of
concentrate. Twenty-nine per cent of this middling is plus 325 mesh and
it is on this material that there is a chance for slight improvement in grind-
ing. Also it is shown that the regrind cleaner concentrate contains 19 per
cent free gangue and the best chance of improvement of grade lies in the
reduction of this figure. Taking into consideration the small proportion
of regrind cleaner concentrate produced, compared with primary cleaner
concentrate, it is apparent that the grade will not have to be greatly in~
creased to produce a combined product containing 3 ounces per ton.
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TABLE II
Reground Cleaner Concentrate

Run No. 8 (See Plate IIT A)

Combined
Tree Tree
A Total
Mesh sulphides Sulphides Gangue gm%gue %
. (3 % % (1]

B 15 = (11 O R i P Y FE TR
—1004F150.. ...t e 326 [.ooiiiiinins 3-26
—150-+200......ccocvnniiiiiiinidinnniancnn e ccnann 8:20 1.10 9.30
—200--325 067 |ovvvevrnennn 13-16 2.81 16-64
—325 12:70 7-42 35-22 15-46 70-80
13.37 7.42 59-84 19.37 10000

Table III shows there is little free sulphide left in the regrind cleaner
tailing, but it does contain 11-26 per cent of middling that is plus 325,
indicating finer grinding to lower the gold content of this product.

TABLE III
Reground Cleaner Tailing

Run No. 8 (See Plate IIIB)

. Combined T
Free Tree
Mesh sulphides | Sulphides | Gangue gangue T%“I
o % ] % 0

= B5F100. . i e e
e 105 o 1 O A I PN 2:34 | 2:34
—1504+200.. ... i i 3-97 1-80 577
—200+325. .. i i e e 4.95 4.50 9:45
i T N 2.98 2:16 9.70 6760 82.44

Total.ovevvvieenennnn 2.98 2:16 2096 73.90 100-00

Table IV, final tailing, shows the extremely fine dissemination of the
sulphides left in the tailing and well illustrates the exceedingly fine grinding
that would be necessary to reduce the tailing further and still maintain a
satisfactory grade of concentrate.

TABLE IV
Final Tailing
- Run No. 9 (See Plate IV )

Sulphid, Combined G Total
ulphides angue 'ota,
Mesh % Sulphides Gangue % %
% %
— 854100, .. i e 165 |..oovninn 1.55
—1004F150. ..o e 730 |l 7-30
—150+200. . ... ciiiiiirie e i e 11-60 5-58 17-18
—2004825. .0t e e 8.25 7-72 15-97
1 T 0-17 1-29 9-64 46-90 58:00
Total...ocooveenines 017 1-29 38-34 60-20 100-00
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The question of cleaner tailing or middling building up in the circuit
and finally inereasing the gold in the tailing, has been a debatable point.
Referring again to Table IT and Plate ITI A, it will be noted that the regrind
cleaner concentrate is principally a middling product and accounts for the
elimination of the bulk of this material from the cireuit. It is probable
that building-up does occur to a certain extent. When making a 2-5-ounce
concentrate, as Runs Nos. 3 and 4 indicate, the 0:-02-ounce tailing could
be slightly improved by accepting a lower grade concentrate, i.e. taking
more of the middling produet in the concentrate.

Table V and Plate ITA show that the primary cleaner concentrate
carried only 2-76 per cent free gangue but 21-16 per cent of the middling
product. A slight improvement in grade could he made by eliminating
some of this middling from the product.

Table VI and Plate IIB show that in the primary cleaner tailing the
sulphides compose 21-2 per cent of the whole produet, and of that amount
28-1 per cent is locked in the middling. But this 28-1 per cent sulphide
locked as middling consists of particles that are finer than 325 mesh. This
again illustrates the exceedingly fine grinding required.

TABLE V

Primary Cleaner Concentrate

Run No. 8 (See Plate IIA )

Combined T
Mesh Sulphides ;3" Total
¢ % Sulphides Gangue gu‘fue %
% % 0
= B5F100. ... e e
—~1004+150.. ... 1.93 |............ 1-93
—1504200.. ... 1-38 [............ 340 1............ 4.78
—2004325.. ... 12-70 0-97 480 [............ 18-17
=325 e e 62-00 2-76 760 276 75-12
Total...oc.ovvvvunnn. 76-08 3-73 17.43 2-76 100-00
TABLE VI
Primary Cleaner Tailing
Run No. 8 (See Plate I1B )
Combined
. Free
Sulphides Total
Mesh A Sulphides | Gangue ga;gue %
% %o 0

e 8500 e aeerneeeeeen e e 2:88 1....iin, 2.88
=1004150, ... .o e 6:25 ..ol 6:26
~1504-200.. ... i 1160 |............ 11:60
—=2004+325..... .00 098 |............ 11-82 224 15.02
7t T 14-17 6-08 17-30 2670 6425
Totaliueevervennenns 15.13 6-08 49-85 28-94 100-00

757195
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SUMMARY OF RESULTS

The result of this series of tests can be said definitely to assure the Beattie
management of a 2-ounce concentrate together with a 0-02-ounce tailing
from ore similar to that now tested and by the application of the process
described, and that this result can be attained by grinding in the primary
ball mill circuit to 80 per cent through 200 mesh but only if the flotation
middling is reground. These tests further indicate that a 2-5-ounce con-
centrate can be produced without sacrificing recovery, and it is probable
that a 3-ounce concentrate together with a 0-02-ounce tailing will eventu-
ally be obtained in the mill.
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Ore Dressing and Metallurgical Investigation No. 491

GOLD ORE FROM HALCROW-SWAYZE MINES, LIMITED, IN HALCROW
TOWNSHIP, ONTARIO

Shipment. A shipment of 160 pounds of ore was received January 4,
1933, from Horace I, Strong, Manager, Halcrow-Swayze Mines, Limited,
Haileybury, Ontario.

Characteristics of the Ore. The metallic minerals observed under the
microscope are pyrite, chalcopyrite, and native gold. The pyrite is dis-
seminated in the gangue as irregular grains and rather well formed cubes;
the largest size observed was 1-4 mm. in diameter, and the smallest less
than 0-01 mm. in diameter, but by far the greater portion of the pyrite
varies in size between 0-12 mm. and 0-20 mm. or between 150 and 65 mesh
approximately.

Both the chalcopyrite and the gold occur only within the pyrite in the
sections examined. Chalcopyrite is very rare as tiny irregular grains.
The gold is very fine, varying in diameter of grains from 0-006 mm. to
0-023 mm., or all below 325 mesh.

The gangue consists chiefly of quartz with considerable finely dissem
inated carbonate. A greenish grey colour is imparted, possibly by the
presence of chloritic (?) material, but this was not determined.

An average assay of the sample was as follows:—

(€703 16 B X 0:245 oz./ton
BT -V 0-058 «

ExperiMENTAL TESTS

A series of small-scale tests was made on this ore for. the purpose of
finding out how best it might be treated in practice for the recovery of its
gold. The work included tests by cyanidation, amalgamation, and con-
centration, both alone and in combination with each other.

Recovery by cyanidation was excellent, amounting to as much as
98 per cent when the ore was ground 95 per cent minus 200 mesh. Re-
covery by amalgamation at the same grinding was only 55 per cent. Con-
centration alone produced good grade concentrate, but high tailing with
resulting low recovery.

76719—55
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CYANIDATION
Tests Nos. 110 4

TFour tests were made on the ore ground wet in a ball mill for 15, 20, 25,
and 30 minutes respectively. Screen tests on the above products showed
them to be 784, 87-1,94-7, and 95-0 per cent minus 200 mesh respectively.
The pulp was agitated for 48 hours in KCN solution of 2 pounds per ton
strength., Pulp dilution was 2-5 : 1 and protective alkalinity was main-
tained by the addition of lime.

Summary:
Feed, Au, 0-245 oz./ton
o Reagents consumed,
Test No z:;,l;;g Recoverg', Ib./ton
‘ H per cen
Au, 0z./ton KCN | G0
T 0-015 93-9 0-40 2.9
2 0-010 959 0.40 3.0
75 0-005 98-0 0-50 3.5
T 0-005 98.0 0-50 3.5

AMALGAMATION AND FLOTATION
Test No. 6

In this test the ore was ground to 96 per cent minus 200 mesh in a
Denver ball mill and amalgamated with mercury. The amalgamation
tailing was then floated with the following reagents:—

Lb./ton
N2 0, ettt ettt et et et e ettty 6-0
Potassium amyl xanthate, . ..ot iiiin ittt i i 0-1
o1 TN ) 0-2
Summary:
Teed, Au, 0-245 0z./ton
. Distribution
Weight Assay
Product o ! of gold,
per eent Au, oz./ton per cent
|
Coneentrate,...oocvvvvirieiniiiiiiiiieriiiiiiianes 8:2 2.10 88.2
5117 91-8 0-025 11.8
Amalgamation tailing (cal.)...........coooviiinne 100-0 0-195 100-0

AMALGAMATION AND CYANIDATION
Test No. 6

In this test the ore was ground to 96 per cent minus 200 mesh in a
Denver ball mill, as in Test No. 5, and amalgamated. The amalgamation
tailing was agitated for 24 hours in cyanide solution, KCN 2 pounds per
ton, at 2-5:1 dilution. Protective alkalinity was maintained by the
addition of lime.
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Summary:

TFeed to amalgamation...............oeeuunen .Au 0:245 0z./ton
Amalgamation tailing..................... LAu0.195 “
Recovery by amalgamation............... . 20-4 per cent
Cyanidation tailing..........covvevvnnenn., .Au 0-005 0z./ton
Recovery by eyanidation................... . 778 per cent:
Total PECOVELY .. vr et errrieerenrnainsessnasaresvsinsasnos 98.0 «

Reagents Consumed—

The low recovery by amalgamation in Tests Nos. 5 and 6 and the high
cyanide and lime consumption in Test No. 6 are, no doubt, due to the
extremely fine grinding in the Denver ball mill.

AMALGAMATION
Tests Nos. 7 to 10

Grinding was the same as for cyanidation Tests Nos. 1 to 4. The
pulp, at 1 : 1 density, was then amalgamated with mercury for 30 minutes,
The amalgamation tailings were assayed for gold.

Summary:

Feed, Au, 0-245 oz./ton

Tailing

Recovery.

Test No. assay, '
Au, oz./ton per cent

0-131 46+5

0-118 51-8

0-11 55-1

0-11 55.1

BLANKET CONCENTRATION AND FLOTATION
Test No. 11

An attempt was made to concentrate the ore by passing it over blankets
to catch the coarse gold and by floating the blanket tailing to recover the
gold remaining in it. The blanket slope was 3% inches to the foot.

Summary:
. Distribution
Weight Assay
Product s ! of gold,
per cent Au, o0z./ton per cen’
Blanket concentrate........oovriiiriiiiiiiiiriii. 39 2.68 41-6
Flotation concengrate. 6-3 1.76 44.1
Flotation tailing.................. 89-8 004 14.3
Feed (Cal.).eun rieerinreerininenanenraenaninas 100-0 0-25 100-0
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CONCLUSIONS

The ore is comparatively easy to grind and responds remarkably well
to cyanidation. All the test work carried out indicates that this process
is the one to be adopted. A maximum recovery of 55 per cent was obtained
by amalgamation and this process may hold possibilities for use in eon-
junction with a cyanide plant. Concentration appeared to be out of the
question as it was not possible to make a low tailing.
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Ore Dressing and Metallurgical Investigation No. 492

GOLD-SILVER-COPPER-ZINC ORE FROM THE LYNX PROPERTY
AT OXTORD LAKE, NORTHERN MANITOBA

Shipment. A shipment of 100 pounds of ore was received January 24,
1933, from Nels Mattson, 266 Furby Street, Winnipeg, Manitoba.

Characteristics of Ore. Under the microscope the gangue is seen to be
chiefly glassy quartz. Micaceous minerals, which are in many places
arranged in parallel orientation, impart a schistose texture to the ore.

The metallic minerals are pyrite, sphalerite, chalcopyrite, galena,
and pyrrhotite. Pyrite, sphalerite, and chalcopyrite are in coarse grains
and tend to form granular aggregates up to 5 mm. in diameter. Sphalerite
and chalcopyrite are usually intimately associated, the latter forming tiny
grains in the sphalerite. Chalcopyrite also occurs as fine grains in the
quartz. Galena is present in minor amounts and pyrrhotite is very rare.

Spectrographic analysis of pyrite, chalcopyrite, and sphalerite did not
reveal the presence of gold but indicated traces of silver in each of these
minerals, especially in the sphalerite.

No free gold was observed in any of the polished sections.

An average analysis of the ore is as follows:—

{873 T 0:40 oz./ton;
1514 R 1-52 ¢
(0703 471 <) N 1-69 per cent:
/2N 4.46 ¢

ExprEriMENTAL TESTS

Three small-scale tests were made on this ore in an attempt to recover’
the gold and silver. Amalgamation did not result in any appreciable
recovery and the high copper content made it impossible to cyanide the
ore in its raw state. When the copper was floated off it was found that
most of the gold and silver as well as a large portion of the zine floated
with it. The tailing from this operation contained 0-065 ounce per ton
in gold, and after cyanidation contained 0-015 ounce per ton in gold, but
cyanide consumption was prohibitively high.




68

AMALGAMATION AND FLOTATION
Test No. 1

In this test 1,000 grammes of the ore at minus 14 mesh was ground
for 15 minutes in a ball mill. The pulp was then amalgamated with 100
grammes of mercury for 30 minutes. The amalgam was separated and the
amalgamation tailing floated with the following reagents:

L E Y= W
Potassium amyl xanthate.......coviviiiriiiiiiieiiiiirienrrninenns .
Copper SUIPIAEC. .t 1t ettt ettt it ee et e e it aen e
£ T P
Summary:
Prod Woeight, Assays Distribution of metals, per cent
roduct per Au A fo 7
g2 A1 A
cent oz./ton | oz./ton| 9, % Au Ag Cu Zn
Concentrate........| 285 0-66 4.98 5921 14.90 56-8 90-8 95-9 97-b
Tailing,........... 71-5 0-20 0-20 0-10 0-15 43-2 9.2 41 25
Amalgamation
tailing (cal.)..... 100-0 0-33 1.56 1.76 4.35 | 100-0 | 100-0 | 100-0 100-0

SELECTIVE FLOTATION
Test No. 2

The object of this test was to separate the various minerals of which
the ore is composed and determine by assay which of them carried the gold.
The test was a failure as far as separations are concerned and it is impossible
to say from this test whether the gold is associated with the copper or the
zine. The ore was ground in a ball mill for 20 minutes.

Charge to Ball Mzli:

10 T P 1,000 grammes —14 mesh
Joda ash............ 6-0 1b./ton
Thiocarbanalide.. .. . 0:10 ¢
Sodium cyanide..... 0-20 ¢
Reagents to Cell:
Copper float...... Cresylic acid,.vvive i v e i iivinens 0-15 1b./ton
Zine float.,.......CuSO4. . oot i e i 1.0 1b./ton
Sodium Aerofloat...........covvvvniinn. L. 01«
Cresylic acid....oovviivviiriinrneninnnns ... 0-07 ¢
Iron float......... Potassium amyl xanthate 0-10 1b./ton
Pineoil....oiiiiiiiiiiiiiiein i . 020 “
Summary:
. Distribution of metals
Weight, Assays ’
Produet per Y per cent
cent Au I Ag l Cu ] Zn l Fe | Au ] Ag | Cu | Zn
Cu concentrate. .cooovuev ... 11.4 2.447 15.78| 13.18] 20-93|...... 77-0] 82-0f 92-2 b55-8
Zn congentrate...o........... 13-9| 0-13| 1-38f 0-28| 12-10f 28-18 5-0{ 8-7| 2-4] 389-2
Fe concentrate............... 4.5 0-20{ 1-84] 0-40{ 0-79) 8.29 2.5| 3-8 1-1 0-8
Tailing.....ocovivvninnnnones 70-2( 0-G8/ 0-17( 0-10] 0-27(...... 15-5f 5.5 4-3 4.4
Feed (cal).coeieriinninnenn, 100-0| 0-36f 2-19] 1-63f 4-29|...... 100-0[ 100-0[ 100-0{ 100-0
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FLOTATION AND CYANIDATION

Test No. 8

The object of this test was to float off the copper selectively and cyanide
what was left. This gave a concentrate containing 96-5 per cent of the
copper, 80-6 per cent of the gold, 75-1 per cent of the silver, and 26-8 per
cent of the zine. The tailing assayed 0-065 ounce per ton in gold which
after cyaniding was reduced to 0-015 ounce per ton in gold. Cyanide con-
sumption, however, was excessive. The ore at minus 14 mesh was ground
in a ball mill for 20 minutes.

Charge:
[0 Y Y 2,000 grammes
Sodaash.. ... i i e e 6-0 1b./ton
Thiocarbanalide......c.ovuvrii i iiin i ieiieneieananenas 010 “
Sodium eyanide, ..ovieevnrieiiiri i i 040 “

Reagents to Cell:

Cresylicacid........ovieiiiiiii i e 0-15 Ib./ton

The flotation tailing was divided in two parts, one being sent for assay
without further treatment and the other after being agitated for 48 hours
in cyanide solution, 4 pounds per ton KCN. These two products and the
concentrate were assayed for gold, silver, copper, and zine.

Summary:

. Distribution of metals
Weight, Assays )
Product ’ per per cent
cent Au | Ag | Cu | Zn | Au | Ag ) Cu | Zn

Flotation concentrate.............. 8-2| 3-03 | 14-50| 18-60| 15-20| 80-6| 75.-1| 96-5| 26-8
Flotation tailing................... 91.8} 0-065| 0-43/ 0-06| 3.70; 19-4f 24.9( 3.5| 73-2
Flotation tailing cyanidation....... 91.8} 0-015] 0-13| 0-05] 3-24| 4.5 7.5 2.9 64-1
Feed (cal)..evvevierinninnnninnn, 100-0( 0-31 1-58| 188 4-64(......]......0...c.leenun
Reagents Consumption—

O N et tteetieeteteneronrnesonanensassnsereesseesnensnenens 6-25 1b /ton tailing

L7 1 0 A 7-00

CONCLUSIONS

The ore will be difficult to treat economically, partly on account of
its nature and partly on account of its geographical location. It does not
amalgamate and cannot be cyanided in its raw state owing to its high
copper content; moreover it does not seem possible to float the copper
separately from the gold and the zine, 57 per cent or more of the gold and
25 per cent or more of the zine always being found in the copper concentrate.
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The mode of occurrence of the chalcopyrite and sphalerite, as explained
in the section ‘“Characteristics of Ore,” is responsible for the difficulty
in separating them. The same section explains the occurrence of the silver,
although microscopic examination failed to determine the association of
gold. Results of the tests seem to indicate that the gold is more closely
associated with chalcopyrite than with the sphalerite.

The grade of concentrates produced will not allow them to be shipped
to. la, smelter in view of the great distance they would have to be sent by
rail,
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Ore Dressing and Metallurgical Investigation No. 493

MILL TAILINGS FROM BUSSIERES MINING COMPANY, LTD.,
SENNETERRE, QUEBEC

Shipment. A shipment of three bags of mill tailing, net weight 365
pounds, was received February 2, 1933, from J. P. Norrie, Senneterre,
Quebec. The shipment represented a sample of mill tailing covering a
considerable period.

ExpErIMENTAL Tmsrs

A head sample was cut by standard methods and a screen analysis
made.

Results:
Mesh Weight, Assays
per cent Au, oz./ton | Cu, per cent
e L T 8:00 0-105 0-04
L o L 16-09 0-10 0-05
e 0 | 14-26 0-12 0-06
F200. . 0t e 2532 0:09 0-08
=200 1ttt e 3631 0:09 0-15
The head sample analysed—
L7 T 0-097 oz./ton
(7031313 0-095 per cent

A series of small-scale tests was made to determine a possible method
of gold recovery from the tailing. These tests included tabling, flotation,
amalgamation of flotation concentrate, and cyanidation.

TABLE CONCENTRATION

A sample of 5,000 grammes of the tailing was run over a laboratory
Wilfley table. The middling product was re-run. Continuous samples
were cut from the tailing overflow.
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The results of the test are as follows:

. Assays Distribution
Product We‘ght{: of gold,
per cen Au, oz./ton | Cu, per cent per cent
Coneentrate. .o..oovnvrviinerneenans 6-98 0-90 0-63 6001
Tailing,...ooeiiiiieiiienieiiiniiaaes 93.02 0-045 0-05 39.99
FLOTATION
Test No. 1

The tailing was conditioned in the cell for three minutes and then
floated. The concentrate and tailing were filtered, washed, and assayed for:
gold and copper.

Charge to Cell:
B3 1 2,000 grammes
Water.., ..1,000 c.c
Soda ash........... 3.0 lb./ton
Potassium xanthat 0-2
Pine 0ilu.uuvuueiin e i i . 005 «
Summary:
s Assays Gold
Product Welght{; recovery,
per cen Au, oz./ton l Cu, per cent per cent
Concentrate........covvuvevniinnnerens 4.29 1-82 1.54 89-0
B 5 1 P 95-71 0-01 0-01
Test No. 2

This test was a duplicate of Test No. 1, with exception that 0-075.
pound per ton of pine oil was added to the cell. The concentrate was not.
weighed and assayed but subjected directly to amalgamation.

Summary:
: Assays Gold
Product Welghté recovery,
per cen Au, oz./ton | Cu, per cent per cent
Concentrate...........ccooovvnies e 525 166 |o.oooiiiinnnt. 90-2
TailIg. . oo et ii it 94.75 0-01 0-01
AMALGAMATION

The flotation concentrate from Test No. 2 was amalgamated in a weak.
cyanide solution with approximately 40 grammes of mercury for one hour.
The mercury was panned and the amalgamation tailing filtered, washed,.
and assayed for gold and copper.
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Results:
s Assays Gold
Product “:1’152:{; recovery,
p Au, oz./ton | Cu, per cent per cent
Tailing. .oovverrniien i iie e ‘ 98.4 0-345 2.06 79.2

The total recovery of gold by flotation and barrel amalgamation of
the flotation concentrate is 71-4 per cent.

CYANIDATION
Tests Nos. 1 to 8

The three tests were all carried out under the same conditions, no
grinding having been done on any of them. The three samples of m111
tailing were agltated for 24 hours in cyanide solution, 83 pounds per ton in
KCN, at 3 : 1 dilution. The cyanide tailing was assayed for gold.

Summary:
Feed, Au 0-097 oz./ton
s Reagents consumed,
Test No. ES;;E;{; Recovery, Ib./ton
Au, oz./ton per cent
KCN | Ca0
P 0-015 84.5 0-3 5.00
P 0-010 89-7 0-3 5.00
P 0-010 89-7 0-3 5-00
CONCLUSIONS

A summary of the gold recoveries by the different methods of testing
is as follows—

Method of Test Goldrecovery,
per cent
B0 BT 60-01
00T 71 1o 90-2
Flotation and amalgamation. ,.....ovvevriirn it irneinennn it ainnnenannnns 714
CyanIdation. . uueeeseeuern ittt e e e, 89.7

In the flotation tests the ratio of concentration is approximately 20 : 1.
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Ore Dressing and Metallurgical Investigation No. 494

GOLD ORE FROM KOOTENAY BELLE MINE, SALMO, BRITISH
COLUMBIA

Shipment. A shipment of two bags of gold ore was received February
25, 1933. The sample consisted of an oxidized gold quartz ore from the
Kootenay Belle Mine in the Sheep Creek district, Salmo, B.C., and was
submitted by F. M. Black, Trustee, Kootenay Belle Mine, 701 Rogers
Building, Vancouver, B.C.

Characteristics. The ore was a highly oxidized gold-quartz ore in which
gold was finely disseminated.

ExPERIMENTAL TESTS

The sample was crushed to minus 14 mesh and sampled by standard
methods. A series of cyanidation tests on different sizes of ore was made
and a flotation and a tabling test were also carried out.

The feed analysed as follows:—

(16723 U P 2-12 oz./ton
151 3 N 059 ¢
77 P Nil
/72 Y PN Trace
703 5)11=) P 0+01 per cent
CYANIDATION
Test No. 1

Samples, 200 grammes, of the ore erushed to minus 48, 65, and 100 mesh
respectively were treated in a dilution of 2.5 : 1, with potassium cyanide,
5 pounds per ton, and lime, 12-5 pounds per ton, for 24 hours.

Recovery Consumption
Assay : ’ plon,
Product tailing per cent 1b./ton
Au, oz./ton |y KCN | G0
B 70 P 0:43 797 0-125 8:725
L 5 TS N 0:33 84-4 0-25 $:875
B (1 S 0:-05 97-6 0-25 9:25
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Test No. 2

This test was a duplicate of Test No. 1 with exception that treatment
was continued for 48 hours.

Recovery Consumption
Assay ! !
Product tailing, per cent Ib./ton
Au, oz./ton [T 5 KCN | €0
R - TP 0-135 936 0-75 8-81
= Bh e e e, 0-055 974 1-00 |- 9.-19
=100, e e, 0-04 98-1 1-50 956

Screen tests were made on each of the three products.

—48 mesh —65 mesh
Mesh Weight, Mesh Weight,
per cent per cent
0-2 100, .. 0-8
11-5 F150. .. 11-8
19-1 F200. . 16-8
258 =200, .. 70-5
10-8
32-6
100-0 Total................. 1000
—100 mesh
Weight,
Mesh per cent
FI50. e 2:2
F200.. .0 12.9
=200, . e e 84-9
Total. ..ovvvnevinnnininnnnns 100-0

Summary. The results of cyanidation show that minus 100-mesh ore
of which 84 -9 per cent is minus 200 mesh gives a gold recovery of 97-6 per
cent, a 0-05-ounce tailing, a potassium cyanide and lime consumption of
0-25 and 9-25 pounds per ton respectively with 24 hours’ treatment. With
48 hours’ treatment the gold recovery is 98-1 per cent with a 0-04-ounce
tailing and a cyanide and lime consumption of 1-50 and 9-56 pounds per
ton respectively.

FLOTATION AND TABLING

A lot of 2,000 grammes of minus 14-mesh ore was ground in a ball
mill for 15 minutes with 1,000 c.c. water and floated. The flotation tailing
was run over a Wilfley table.

Reagenis to Ball M7ll:

008 A8 ettt e 50 1b./ton
Potassium xanthate........vvuniniiiiiiieer it 0-2 “
Barrett INO. dovuuui ettt i e i e e i e e 0-06 «
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Reagents to Flotation Cell:

Pine 01l i e e e e s 0:05 1b./ton
Results )
Flotation:
N Distribution
§ Weight, Assay,
Product per cent Au, oz./ton g o rggen{',
Coneentrate. ... vvie i 5-13 2728 792
B3 3R P 94.87 0:385 20-8
Table:
: Distribution
. Weight, Assay,
Product per cent Au, oz./ton I?erggen{:
Coneenbrate. .vve. i i e 10-25 1-66 65-4
I 1 89.75 0-10 346

Gold recovery by flotation and tabling=20.8 x 0-654=13:6 per cent.

Overall recovery=79-2-4-13-6=92-8 per cent.

CONCLUSIONS

The results of the test work would indicate that the ore is adaptable
to cyanidation, giving a high recovery and a 0-04-ounce tailing. Flotation
and tabling tests show a lower recovery and a 0-10-ounce tailing.
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Ore Dressing and Metallurgical Investigation No. 495

GOLD ORE FROM THE SULLIVAN CONSOLIDATED MINES, LIMITED,
DUBUISSON TOWNSHIP, ABITIBI COUNTY, QUEBEC

Shipment. A shipment of 2,420 pounds of gold ore was received I'eb-
ruary 8, 1933. The shipment consisted of one lot of mine ore and was
submitted by A. K. Muir, Superintendent, Sullivan Consolidated Mines,
Limited, Siscoe P.0., Quebec.

ExPERIMENTAL TESTS

The following tests were carried out on the 100-pound per hour, small-
scale amalgamation and flotation unit. These consisted of amalgamation
followed by flotation, and blanket concentration followed by flotation.

It was found that 50 per cent of the gold was recovered on the plates,
22 per cent of the gold was held in the rod mill. The possible recovery of
gold by amalgamation is 72 per cent.

The plate tailing was treated by flotation and 82 per cent of the gold
content recovered. The flotation concentrate was cyanided and a recovery
of 97 per cent of the contained gold obtained. The overall recovery was
94 per cent. The ratio of concentration was 123 : 1.

The blanket concentration test showed that 26 per cent of the gold
was recovered on the blankets and that 26 per cent of the gold was held
in the rod mill. The possible recovery of gold in the mill plus recovery on
blankets is 52 per cent. The blanket tailing was treated by flotation and
87 per cent of the gold was recovered in the concentrate. This concentrate
was cyanided and 97 per cent of the contained gold recovered, giving a total
overall recovery of 93 per cent. The ratio of concentration was 125 : 1.

AMALGAMATION AND FLOTATION
M7l Run No. 1

Assay of Products:
Assay,

Product oz./ton
T N 0-90
Rod mill disCharge. . vvvv.ire ettt i ittt 0-70
Plate tailing.......... A, e 0:26
Flotation concentrate. P .. 25+36
Lotation BoIlim . vt i e e s 0-045

75719—6
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Amalgamation:

T BT
Rod mill discharge. ..
Plate tailing

0-45
Recovery by amalgamation -——aox 100=50-00 per cent.
0

0:20
Gold held in the rod mill — x 100=22-22 per cent.

Possible recovery of gold in rod mill plus recovery on plates=72-22 per cent.

Reagents for Flotation:

LT F 1 S
Sodium ethyl xanthate...
Barrett No. 4

Pine oflivvreviin i [ N

Gold in flotation feed (plate tailing) 100—72-22=27-78 per cent.
Grind 70 per cent minus 200 mesh.

Ratio of concentration of flotation concentrate 123 : 1.
Recovery by flotation 82- 14 per cent of flotation feed.
Recovery by flotation 82-14 x 27-78 = 2282 per cent of feed.

Cyanidation of Concentrates. The flotation concentrates were mixed,
sampled, and cyanided.

Assay of Products:

T 25-51 oz./ton
Tailing................... 0-73 ¢
Recovery by cyanidation

9714 per cent of gold in concentrate.

Consumption of Reagents:

24-0 1b./ton concentrate
27_0 “ 113

1.0 “« u

Recovery of gold in concentrate by cyanidation in terms of the feed 97-14 x 22-82=22-17%

Summary:
Possible gold recovery as bullion by amalgamation............ccvovene.s 72-2 per cent,
Possible gold recovery by cyanidation of flotation concentrate........... 22.2  «
[0y N A e R 944 &

Mill Run No. 2
Assay of Products:

Product (‘;,;legﬂ
T 0-84
Rod mill discharge . 0-835
Plate tailing. oo i i e 0-70
Flotation coneentrate. ..o uvuurereteriietiriier s etienreenierstenersrianenses 42:06

LR 10 T R N 0-05
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Amalgamation:

Recovery by amalgamation —0—84x 100 = 16-07 per cent
0-005
Gold held in rod mill ——4x 100 = 0-59 per cent

0-8
Possible recovery of gold in rod mill plus recovery on plates=16-66 per cent

Flotation:

Reagents for flotation—

Sodaash................
Sodium ethyl xanthate...
Barrett No. 4......oiiiiiiniin it

Cresylie aCit. ... vt e e e et

Gold in flotation feed (plate tailing) 100—16-66 = 83-34

Grind 65 per cent minus 200 mesh.

Ratio of concentration of flotation concentrate 6623 : 1.

Recovery by flotation 92-7 per cent of flotation feed.

Recovery by flotation 92-7 x 83-34=77-26 per cent of feed.

Recovery hy cyanidation 97-14 per cent of gold in flotation concentrate.
Recovery by cyanidation 9714 x 77:26:=75-05 per cent of feed.

Summary:
Possible gold recovery as bullion by amalgamation.................. 1666 per cent
Possible gold recovery as bullion by eyanidation of the flotation con-
centrate................ e e, 75.05 «
Overall TECOVerY. v vr v it i rnranannas e IO I B 4 I

Nore.—Although this test does not show the same recovery by amalgamation as does Mill
Run No. 1, the greater part of the gold escaping the amalgamation is recovered by flotation.

- BLANKET CONCENTRATION AND FLOTATION

Mill Run No. 8
Assay of Products:
Assay,
oz./ton
< 0-80
Rod mill discharge........vvveeinviinnin st einaaneaas 0-59
Blanket concentrate..........o..oovirt it 141-98
Blanket tailing......... e e e 038
Flotation concentrate. .........cverenivriiniiiniiiiiiniiiriiiiiiinins 41-46
Flotation tailing. .............c..ovune e e 0-05

Blanket Concentration:

T TN
Rod mill discharge
Blanket tailling. ..o vvvvrtrieerniierrerserosiirssciritorecniosiieens .

Gold held in mill — x 100 = 2625 per cent

0-21
Recovery of gold by blanket concentration —— x 100 = 2625 per cent

Possible recovery of gold in mill plus recovery on blankets = 5250 per cent;
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Flotation:
Reagents for Flotation:

B0da A8h. L. e s

Sodium ethyl xanthate... 0
Cresylic acid.’............ .
Barrett NO. 4u.vt .ot i e e i i e i e .

Gold in flotation feed (blanket tailing) 100—52-5=47.50

Grind 65 per cent minus 200 mesh.

Ratio of concentration of flotation concentrate 125 : 1.

Recovery by flotation 8729 per cent of the gold in flotation feed.
Recovery by flotation 87-29 x 47-50=41-46 per cent of feed.

Recovery by cyanidation 9714 per cent of gold in flotation concentrate.
Recovery by cyanidation 9714 x 41-46=40-27 per cent of feed.

Summary:
Possible gold recovery as bullion by blanket concentration........... 52+50 per cent
Possible gold recovery as bullion by cyanidation of the flotation cou-‘10 «
centrate............. .

{3

Overall recovery.
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Ore Dressing and Metallurgical Investigation No. 496

LOW-GRADE GOLD ORE IFROM THE YOUNG-DAVIDSON PROPERTY,
MATACHEWAN, ONTARIO

Shipment. A carload of ore was received from N. A. Timmins Incor-
porated, containing 38,458 pounds. The shipment was made up from
samples taken from the dump of the Young-Davidson property. The
dump consists of ore obtained from the development work carried on by
the Porcupine Gold Fields Development and Finance Corporation and
had lain exposed to the weather for about 9 years.

Sampling and Analysis. The shipment was crushed to £ inch and one-
tenth cut out as a head sample by a Vezin automatic sampler. This
sample was further reduced by alternately crushing and splitting in 2 Jones
sampler to obtain duplicate samples for assay.

Analysis:
0 1 0-11 oz./ton
S5 R 0-058
o 253 per cent
SUID UL, ettt i e e e e e e 1.60
L0703 )5 0-01 “

Characteristics of the Ore. Samples of the ore were selected for micro-
scopic examination. The gangue was found to be chiefly feldspathic
material with, locally, considerable white quartz. Small amounts of car-
bonate occur in fine fractures and in irregular grains.

Pyrite was the only important metallic mineral observed and is dis-
seminated throughout the gangue. Native gold is present in the ore both
as small grains and also as a coating on the surface of the pyrite. The
pyrite itself also contains gold enclosed within the crystals.

The grain size of the pyrite was determined and is approximately as
follows:—

Mesh Per cent Cumulative
i per cont

k=i
<
=}
=
=
@

—_

[
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OO RWODOO




82

It will be observed from this table that the pyrite is relatively coarse, |
and, therefore, comparatively coarse grinding should liberate it within an
economic range.

Purpose of Laperimental Tests. The purpose of these experimental
tests was to determine the most economic method of recovering the gold
from the ore. The fact that the deposit is large and of low grade was kept
constantly in mind in all the experimental work. The possibility of sorting
the ore was not studied because this can only be intelligently done at the
property and requires a long careful investigation extending over a period
of months on ore from development faces and test stopes.

ExPERIMENTAL TESTS

In 1925 a carload of ore from this property was received from the
Porcupine Gold Fields Development and Finance Corporation. This ship-
ment assayed 0-14 ounce gold per ton. A series of tests was made at that
time using a stamp mill with inside and outside amalgamation to recover the
gold. The tailing after amalgamation was concentrated on Wilfley tables
and the table concentrate cyanided. The crushing was through a 40-mesh
screen on the stamps. The recovery by amalgamation was 61 per cent
and the tables saved an additional 20-5 per cent, making a total of 81.5
per cent. By regrinding the table concentrate to minus 200 mesh 89
per cent of the gold contained in this product could be extracted, but at
150 mesh only 82 per cent was obtained.

The results obtained on the previous shipment, together with the study
made on the grain sizes and of the quantity of pyrite present in the recent
shipment, showed the possibility of combining a method of either amalga-
mating, trapping, or catching the free gold on blankets with concentration
by flotation at a relatively coarse size, and obtaining a high ratio of con-
centration, in the neighbourhood of 20 : 1. As such a procedure, if it
could be successfully accomplished, promised the lowest possible milling
costs the experimental work was commenced with this idea in view.

The first preliminary tests were carried out in a continuous unit at a
feed rate of about 100 pounds of ore per hour. The unit consisted of an ore
feeder, a small rod mill, amalgamation plates or blanket tables, and a 6-cell
flotation machine of the mechanical type.

Three series of tests were made—

A. Amalgamating the rod mill discharge on plates and concentrating
the plate tailing by flotation. Represented by Tests Nos. 1, 24,
2B, and 3. ‘

B. Grinding as in A but using corduroy blankets to replace the plates
and concentrating the blanket tailing by flotation. Represented
by Tests Nos. 4 and 5.

C. A series of cyanide tests on the flotation concentrates represented
by Tests Nos. 1 to 8 inclusive.
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Test No. 1

Feed rate, 100 Ib. per hour.
Feed torod mill................... et 0:110 oz./ton gold
Amalgamation (plate) tailing........oovvrviiininininnnrennns 0-06 ¢«
Recovery of gold by amaigamation....................cvues 45.2 per cent
Gold remaining in tailing........ovvienviiiniieiinrinnnnn., 54-8 “
Teed to flotation.......overviieeevrneneneniiiiriiiininenns 006 oz./ton gold
(01031 TT=3 131 72 - A 0-73 «“
R 15 T PN 0-005 «

- Recovery by flotation,..............ovvnsn ..92-4 per cent

Percentage of gold recovered by flotation. . .
Total recovery of gold by amalgamatmn and

concentrate...................... e 95.9 «
Ratio of concentration, 13-2 : 1.

.54:8 x 92:4="50.7 per cent

Analysis of Flotation Concentrate:

Copper

Reagents used for Flotatton: All reagents were added in a conditioning
tank after amalgamation.

B0da 88, . e e e 4. 5 b, /ton
Sod. xanthate......o.overiiiiiiiirii it 0-
Coal-1ar CTROSOLE. ¢+ vt tv vt erescronreonsneenrosioaenseseninsenscs 0-05 “
Pine oile.ov st e e e e e 0.05
Screen Analysis of Products
Rod M+l Discharge:
Weight, Gold,
Mesh per cent oz./ton
0-8
3-8 0-075
14.7 |
29-4 0-085
51-2 0.12
99-9
Woight, Gold,
per cent oz./ton
0.1
1.12 | 0-04
4.20
11-9
30-1 0-08
526 0-06
99-9
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Flotation Tailing: Flotation Concentrate:
Weight, Gold, Weight,
Mesh per cent o0z./ton Mesh per cent;
0-56 B DL L T 2.7
3-40 0-005 F100. . 6-4
126 F150. e 9.3
30-2 0-003 4200, ... 7-0
53:24 0:005 =200, .. i 74-5
100000 [oveeineniininannnns Total.oovieiiiiiiiinininin, 99.9
Test No. 24
The same flow-sheet as in Test No. 1 was used.
Feed rate to mill, 100 lb. per hour.
Feedtorod mill.... .. .. iiiiiiiiin i 0-12 oz./ton gold
Amalgamation (plate) tailing........ooiiiiiiininiiiinn, 0-06 #
Recovery by amalgamation...........oooiiion 50+0 per cent
Gold remaining in tailing........oovi it 500
Feed 10 flotation. .voe it ii it iii it i inaeas 0-06 oz./ton gold
[ 703 TeTe3 13 0 T 0.75 “
I o st vt ittt it et ettt it et et aieranans 0:005 “
Recovery by flotation.......oovvniiiiii i 92.4 per, cent
Percentuge of gold recovered bfz flotation................... 46.2
Total recovery of gold by amalgamation and in flotation con-
CENETALE. v vvver et veerrnreernannsrnennennnns e ..96-2 ¢
Ratio of concentratxon 13.5:1,
Screen Test of Feed to Amalgamation
Weight;,
per cent
................................................................... 0-08
........................................................... 0-48
.......................................................... 3:20
........................................................ 10-88
........................................................ 1946
...................................................... 13.42
................................................................... 52.48
...... AR (¢ Y 11}

Test No. 2B

This test is similar to Tests Nos. 1 and 2A, with the exception that the
flotation reagents were changed.

The 1eagents used were as follows:

I‘eed rate, 100 1b. per hour.

Feed to amalgamation.........
Amalgamation (plate) tailing
Recovery by amalgamation.

.0:12 oz./ton gold
0-08 ¢
..33+3 per cont

Feed to flotation......... . 0 08 oz /ton gold
Flotation concentrate........oovvviveivnnenennn, voe. 1450
Flotation tailing. .. ..cviiiiii ittt iieenienenns . 0 005 ¢
Recovery by flotation. .....ooovieiriiiiii i i 941 per cont
Percentage of total gold recovered by flotation.......... ... 62-8
Total recovery of gold by amalgamation and in flotation concen-9 L

227 T 6

Ratio of concentration, 19-9 : 1,
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Screen Test of Feed to Amalgamation

Test No. 8

This test shows the effect of finer grinding.
The reagents used were as follows:

Feed rate, 100 1b. per hour.

Feed to amalgamation... 0-115 oz./tri)‘n gold

Amalgamation tailing. ...t e 0-06

Recovery by amalgamation..........cocvvveiinenunernnnenss 47.8 per cent
Gold remaining in tailing...........coviivnviiviiinnnnaneenes 52.2  «

Teed to flotation.........cooviiiiiiinvii it 0-06 oz./ton gold
Flotation concentrate, 0:72 “
Tlotation tailing........ 0-006 “
Recovery by flotation

92-4 per cent
Percentage of total gold recovered by flotation.............. 48.2 “

Total percentage recovered by amalgamation and in flotation
CONCENEIAte. . o ottt i i i i, 96-0

Weight,
]\-Eei? per cent
G 65 1-4
+100.......00iiunn, 8.6
F150. .. 15-9
4200, ... 000, . 13-6
=200, .. e e 60-2

99-9

Tests Nos. 4 and &

These two tests were made for the purpose of comparing the results
obtained by the use of corduroy blankets with those obtained by plate
amalgamation,

The results of Test No. 5 only will be given. In this test the grinding
corresponds to the grinding used in Tests Nos. 1 and 2.

The flotation reagents were as follows:




Feed rate, 100 Ib. per hour.

Feed to blankets....ovvviiun it iiiiiiiiiiiiiineenneens
Blanlket concentrate
Recovery on blankets
Ratio of concentration

Percentage of total gold recovered in flotation concentrate

Feed to flotabion....covueirr ittt i e
Flotation concentrate
Flotation tailing. .. ..ottt it iv it iir e irnaans
Recovery in flotation concentrate
Ratio of concentration

Total percentage recovered in blanket and flotation concentrate
Combined ratio of concentration, 18-3 : 1.

It will be noted that two different grinds were used, one approxi-
mately 50 per cent minus 200 mesh and the other about 60 per cent minus
200 mesh. The results of these tests are briefly summarized in the following
table which gives a comparison between plates and blankets and the results
at the different grinds.

4:2_-4 per cent
5:1.

0-03 oz./tog} gold
0 006 “

0-12 oz./ton gold
4'32 [ -

537 per cent
...96-1 ¢

Recovery R | s
Tot | Guning by | Togovory | Reggrory | opey | Totio o
- No. amzzli%a;;ma- blankets flotation recovery tration
| T ~48 mesh......... 45:2 |l 507 95-9 13.2:1
51.2%—200 mesh........
2A..... — 48 mesh........ 500 ...l 46-2 96-2 13.5:1
52+5%—200 mesh........
2B..... 3-1%-- 65 mesh........ 333 {iiiiiiiinnns 62-8 96-1 19:9:1
52:6%—200 mesl........
3 1.6 o+ 65 mesh........ 478 foiiiiiiinnn 482 960 13-0:1
60-2 2—200 mesh........
[ TR 3:1%+ 66 mesh...ooo |loeiiviannn 42-4 537 061 18:3:1
54%—200 mesh..........
Screen Test on Feed to Blankets
Weight,

CYANIDATION OF FLOTATION CONCENTRATES

A series of cyanide tests was made on the flotation concentrates from
Test No. 1 and Test No. 2B. These tests were made on unground con-
centrate and on the concentrate ground to various degrees of fineness.

No. 1.

Test No. 1
This test is on unground concentrate produced from flotation Test
Assay of concentrate Used....ovvveerieriiirernerreneiraenns 0-88 oz./ton gold
Assay of cyanide tailing........ v eiiiii it 0-41 «
Recovery by cyanidation........coviviieniireiiriiinerrnnnns 534 per cent
Time of treatment....... N 48 hours
KON cOnSUMPHION. .o evvartveerreeennrsenseoneerenrnenariees 1.9 Ib./ton
CoO COMSUMPEION. ¢4ttt itrer i eeentrnesontinnsinrrerronsens 9.5 «

Dilution. s s saverinnnnas P 2:5:1
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Screen Analysis of Cyanide Tailing

. Assay

. Weight '

Mesh H gold,
per cent 0z./ton

111 275 1-095
=200, e Y e e e e 72-5 0-15
Total v 100-0 0-41
Test No. 2

This test is on concentrate from flotation Test No. 1 which was reground
in water, filtered, and then cyanided.

Assay of concentrate used. .........oiiiiiiiiiiiiiiiiie, 0-88 oz./ton gold
Assay of eyanide tailing............ .o i, 0-183 “
Recovery by eyanidation.........cocvvviviiiniiinnerainrenes 79-2 per cont

Time of treatment. .....oovviiiiii i 48 hours
KON consumpbion..oo. v s vrreinerrreeirrenesenioenoans 3:11b./ton
Ca0 COnSUMPEION. . .\t vuet et nrerrerneiteeensineissnonans 9.9 ¢
Dilution......covvvevnviviinns e veeren 24501

Screen Analysis of Cyanide Tailing

Weight Assay,

Mesh per cené ozgjlt%'n
+200.......... P e e e 6.4 1-32
=200, ...0000iiinn, N 936 0-105
Total.......... N 100-0 0-183

Test No. 4

This test is on concentrate from flotation Test No. 1 which was re-
ground in water, filtered, and then cyanided.

Assay of concentrate used. ... ... ve it iiiiiiieiiiiieiiais 0-88 o0z./ton gold
Assay of eyanide tailing.........oiiiiiiiiiiiii i 0.137 ¢
Recovery by eyanidation.......ovuvreiirrenenernieirarncons 84+4 per cent
Time of treatment.......ocvivrervrnirieeieirnreirneeneonss 48 hours

KON consumPEIOn. . ovversvireereeereenrreirinerieanenns 335 Ib./ton
Ca0 consUMPEION. .t vttt s ieninenennenreanrennnes 1.7 “
Dilution...ovverevrvveneenerneeeens e v 2-44 ;1

s Assay,
Mesh Weight, gold,
per cent oz./ton
3.7 1.35
96-3 0-09
100-0 0-137
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Test No. \ \
This test is on flotation concentrate from Test No. 2B.

Assay of concentrate used
Assay of cyanide tailing....
Recovery by cyanidation.. .
Time of treatment........
KCN consumption........
CaO consumption.........
Dilution

s Assay
Weight, !
Mesh~ per cent O%O/Ig(;n
11 G 28-6 0:33
L2 71-4 0-11
BN O 100-0 0-173
Test No. 6

This best is on flotation concentrate from Test No. 2B, which was
1eg10und in water, filiered, and cyanided at a dilution of 2- 8:1.

Assay of concentrate used (1) 00 oz, /ton gold
12

Assay of cyanide tailing.........
Recovery by cyanidation .88 per cent
KCN consumption.............. ... 3:11b. /ton

CaO consumption.....ooviiiiii ittt i i 119

Screen Analysis of Cyanide Tailing

Assay,

Mesh v ot | oS ion
200 e e e e 8-7 0-23
00 e e 91-3 0-11
Totaloove it i 1000 0-12

Test No. 7

This test is on flotation concentrate from Test No. 2B, which was
reground in water, filtered, and cyanided in a 2-51 : 1 pulp.

Assay of concentmto 7T R R 1-00 oz./ton gold
Assay of cyanide tailing. ... oot it e -119 “
Recovery by cyanidation..........ooiviiiiiiiiiiiiiiiien 88-1 per cent

KON consumpbion. . v vuu e er ittt ereenns, 3-4 1b./ton

Ca0 consUMPEION. « vttt ittt e i e 2.9 ¢«

Time of treatment....oovvvr v iir it i 48 heurs

Screen Analysis of Cyanide Tailing

Assay,
Mesh persont | of Jton
5-1 029
94.9 0-11
Total. v e e 100-0 0-119
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Test No. 8

This test is on flotation concentrate from Test No. 2B, which was re-
:ground in water, filtered, and cyanided in a 2-48 : 1 pulp.

Assay of concentrate used.........vviiiii i 1:00 oz./ton gold
Agsay of eyanide tailing......... 0o i 0-109 “
Recovery by eyanidation.............oovviiiiiiniiniinn.. 891 per cent
KCN consumMpPbion. ..o v eeeee et ereine s cinennnnenns 3:5 Ib./ton

Ca0 COMSUMPEION. . 1.\ttt e st ennernenas 14.8 «

Time of treatment............covvviiiiin i, 48 hours

Screen Analysis of Cyanide Tailing

Mesh Weight, 1};?1?:'
per cent oz./ton
200, L e s 3:1 0-395
200, e e e i 96-9 0-10
Total. vttt 100-0 0-109

Remarks

The results of the mill run tests using amalgamation and flotation or
‘blankets and flotation are excellent, and show a recovery of about 50
per cent of the gold by amalgamation and the balance to make a total of
93 per cent recovery obtained in a flotation concentrate. This concentrate
can be made to average better than 1.5 ounces per ton without increasing
‘the tailing loss. The ratio of concentration is approximately 20 : 1.

The results of the cyanide tests made on the flotation concentrate
:show that it must be reground and that the finer it is ground the higher
the extraction. The highest extraction shown was 89 per cent. If
this figure is applied to the results of mill run Test No. 2B, the following
results are obtained . —

Gold recovery as bullion by amalgamation............c.vevenrernn... 333 per cent
Gold recovery in flotation concentrate. ...........cvvveeeiernnnnennn. 62.8 ¢«
Gold recovery as bullion by cyanidation of the above concentrate

828X B0ttt e s 55-9 ¢«
Total gold recoverable as bullion... ... ..ooiveiinvrinerrreeennreenss 89.2 «

LARGE-SCALE CONTINUOUS TESTS

It was decided to follow the series of tests just described by larger
scale continuous tests. These tests although reported as individual ‘“‘runs’’
can be compared to the actual operation of a small mill for a period of 14
days because no clean-ups were made between runs. The ball mill, clas-
sifiers, conditioning tanks, and flotation cells were shut down and started
up again without draining out any of their accumulated charges. This
was purposely done in order to settle definitely the question in regard to
‘the possibility of free gold building up in the circuit and then passing
through the flotation cells and reporting in the tailing. The results of
these runs show that this did not occur. Keeping in mind the necessity
-of low milling costs on this ore, these tests were made with the additional
-object in view, that of determining how coarse a feed could be sent to
flotation without causing too great a sacrifice of recovery.
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A brief outline of the flow-sheets used now follows: The ore crushed
to $ inch was fed to a small ball-rod mill. In the first of these tests rods
were used in this mill and in all the later tests balls were used. The size of
the mill was 24 by 48 inches and a ball load of 750 pounds was used. The
ball mill was operated in closed circuit with a Dorr classifier and when
plates or blankets were used they were placed between the ball mill and
classifier so that they received the discharge of the ball mill and conse-
quently the circulating load. When a gold trap alone was used this was.
placed immediately under the ball mill discharge lip so that it also received
the circulating load. In the last series of runs a Hummer screen replaced
the classifier. The overflow of the classifier or the undersize of the Hummer
screen, as the case might be, was conditioned in a Denver conditioning tank
for 10 minutes with the flotation reagents before flotation. The overflow
of the conditioner then was floated in a 9-cell unit of a mechanically
agitated flotation machine; the first three cells making final concentrate,
the six successive cells making a rougher concentrate which was returned
with the feed to the head of the machine.

Summary of Flow-sheets Used in Each Test

Runs Nos. 1 {0 3. Rod mill discharge to amalgamation plates, plate
tailing to classifier in closed circuit with rod mill. Classifier overflow to
conditioning tank where soda ash, xanthate, Barrett No. 4, and part of
the pine oil were added. Conditioning tank discharge to flotation cells.
Additional pine oil added to cell No. 6.

Runs Nos. 4 and 6. Ball mill discharge to blanket table covered with
special corduroy. Tailing from blankets to classifier. The rest of the
flow-sheet as in preceding runs. The pine oil used in Run No. 1 was
changed to cresylic acid in order to control more closely the frothing con-
divion in the cells.

Run No. 6. Ball mill discharge to amalgamation plates. The balance
of flow-sheet was similar to preceding runs.

Runs Nos. 7 to 10. Ball mill discharge to gold trap similar in design
t0 one used at Siscoe mill. Trap overflow to Dorr classifier in closed circuit
with ball mill. The balance of the flow-sheet was similar to the preceding
runs.

Run No. 11. Ball mill discharge to gold trap, overflow to 35-mesh
Hummer screen, oversize of Hummer returned to ball mill, undersize to
flotation conditioning tank as in the other runs.

Runs Nos. 12 and 18. Similar to Run No. 11 with the exception that
28-mesh screen was used in the Hummer.

Run No. 14. Similar to Runs Nos. 12 and 13 with the exception that
pine oil was used as the floating reagent in place of cresylic acid and that
1 pound copper sulphate per ton of ore was added to cell No. 6 in order to
lift any tarnished pyrite.

The results of these fourteen runs are now given in detail together
with screen tests showing the size to which the ore was crushed for flota-
tion.
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Run No. 1
Feed rate, 276 1b. per hour.

Teed torod mill......o.vvvviiiiiniiin i, 0-110 oz./ton gold
Amalgamatmn ((i)late) tailing. .o 0-045 “

Recovery of gold by amalgamation......................... 59-1 per cent;
Gold remaining intailing............ocoveviiiiiiincinnenn., 40-9 “
Feed 60 1otation.....o.vvvvivrerevirii e riiresnrennns 0-045 0z./ton gold
CONCENtIAte. .o vvr ittt et 0-83 “
B 117 0-005 “
Recovery by flotation............oovii i 89-8 per cent
Percentage of gold recovered by flotation, 40-9x 89-8.........86:7 ¢

Total recovery of gold by amalgamation and in flotation con-
COMETALE. .o\ v et et ere e nernenraeenanerreneeonsaonns 95-8 ¢
Ratio of concentration, 20+6 : 1

Reagents used for Flotation:

Pine oil........
Cresylic acid,,

Screen Test of Flotation Feed:

Run No. 2
Feed rate, 276 1b. per hour.

Feed torod mill.............ooviiiiiiviiiiinnnnans. e 0-110 oz./ton gold
Amalgamatmn ((i)late) tailing. oo 0:045 “

Recovery of gol by amalgamation...............cov0vunin 591 per cent

Gold remaining in tailing..........oiviirrieiii i 40- “
Feed to flotation 0+045 0z./ton gold
Concentrate......... 1-06 “
Tailing (8alted).......ovvviirinrririi i eriinenrens 0:05 “
Recovery by flotation.............ocvvnvnnnn e ?

Run No. 3—Amalgamation
Feed rate, 441 1b. per hour.

Feed torod mill......cviueiriiivrininiiniereerninninens 0110 oz./ton gold
Amalgamatlon ((i)late) Ballng. oo e 0:05 “
Recovery of gold by amalgamation......................... 545 per cent

Gold remaining in tailing...........oviir i 45.5

Teed to flotation.....oovvv i iirin i eanrnnennns 0-05 oz. /ton gold
Concentrate. ... ... 1.18
Tailing....... . 0-0075 “
Recovery by flotation. .............. e 856 per, cent
Percentage of gold recovered by flotation, 5x85-6= 39:0

Total recovery of gold by amalgamation and in flotation con-~
TS S 935 ¢
Ratio of concentration, 27-6 : 1.

Reagents used for Flotaiion:

008 B8N, 1ttt e e
Sodium xanthate.................. .

Barrett No. 4.....
Cresylicacid,....oviviiivniinrineniionenes e
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Screen Test of Classifier Qverflow:

Weight,
Mesh per cent
48 11-0
11-7
12:9
11-8
11-6
41-0
100-0
Run No. 4—DBlanket Concentration
Treed rate, 475 1b. per hour.
Teed to ball Ll . euee i ir it in e s eenennas 0- 110 oz./ton gold
Blanket concentrate.........viiivieiiiiieiiiietieiiieiiaena, 67 “
Blanket tailing. . ..o ottt i i i 0 05 “
Recovery of gold on blankets......o.ovivi i 54+ 5 per cent
Gold remaining i tailing. cooverr ittt e 45 “
Feed to flotation. .. ... iiiiiin i 0-05 oz./ton gold
L0 TeTc) s - 1:29 “
B3 3T 0-0062 “
Recovery by flotation.......ooviiiiiiiii i i 88-0 per cent
Percentage of gold recovered by flotation, 45+5 x 88-0= 40-04

Total recovery of gold by blankets and flotation concentrate..94-54 ¢
Ratio of concentration, 29-3 ; 1.

Reagents used for Flotation:

Soda ash....ovviirr i
Sodium xanthate.............
Barrett No. 4................ . .0
Cresylic acid......c.oovvvunn e e e ..0:27
Screen Test of Classifier Overflow
Weight,
per cent
12.9
12-4
14-2
124
10-3
37:8
100-00
Run No. 6—Blanket Concentration
TFeed rate, 400 Ib. per hour.
Feed toballmill.....c.ooiii it cii i iieeaee 0-110 oz. /ton gold
Blanket concentrate............ L. 6-74
Blanket tailing................. . 0-055 “
Recovery of gold on blankets.. 150+0 per, cent
Gold remaining in tailing......... . 50 0
Feed to flotation................... .0 Oo5 0z. /ton gold
Concentrate....oovuvvr i iiienninins v 14
B T ... 0 0062 “
Recovery by flobation. .....cov i 90 2 pel“cent

Percentage of gold recovered by flotation, 50-0 x 90-2=
Total recovery of gold by blnnkets and in ﬂotatxon concentrate 95 1
Ratio of concentration, 29-2 :

Screen Test of Classifier Overflow

s

Weight,
per ceni’é

a T e
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Reagents used for Flotation:

Run No. 6—Amalgemation
Feed rate, 367 lb. per hour.

Teed toballmill......c.ovvrirviniiiir i iiennnnenenns 0110 oz./ton gold
Amalgamation (plate) tailing................ 0-04 “
Recovery of gold by amalgamation 63-6 per cent

Gold remaining intailing..............0ovuvl. 36-4

Feed to flotation............coovvnennnn.. 0-04 oz./ton gold
Coneentrate. ....oovvvuvrrrnerrnenenonenans 107 «
Tailing. . v everi i 0-0062 «“
Recovery by flotation. .........c.ooviiiinininineinnann.. 84-9 per cent
Percentage of gold recovered by flotation, 36-4 x 84.9= 30:9 “

Total recovery of gold by amalgamation and in flotation con-
[ 13 2 - 94.5 «
Ratio of concentration, 31-5 : 1.

Beagents used for Flotation:

8048 BB, .. s
Sodium xanthate 0.1
Barrett No. 4..o.ovoviiiiiiiiiiieiiiinans

(00172 T U .

Screen Test of Classifier Overflow:

Run No. 7—Trap ot Ball Mill Discharge

Feed rate, 393 1b. per hour.

Teed toball mill.......oovvniiiiniiieiii i iiaieen s 0-110 oz./ton gold
Trap elean-Up. . .o.ovvvvrviiernernerenienneenns 0-49 “

Classifier overflow.........c.oeviiivniiiiinnn,
Recovery of gold intrap............coovivninans
Gold remaining in tailing...................ovvt .
Teed to flotation..........oovvnivivnivrvninieinens e Ogg Oz./to?‘ gold

... 0:04 “
..63-6 per cent
364 «

.. B |
Tailing............... . 0-0062 “
Recovery by flotation..........c.ovvviviiieinnaan,. 84:8 per cent
Percentage of gold recovered by flotation, 36:4 x 84. 30-9 «
Total recovery of gold in trap and in flotation concentrate....94-5
Ratio of concentration, 29-5 : 1.

Reagents used for Flotation:

B0da 88h. ..o e e e e e e
Sodium xanthate 0-15
Barrett No.4..ovvoitiiiviiieninirnriinanninnans .
Cresylicacid,....oovvniiieineniiriesrrisnearniiannnss Cerereirenaes 027 «
75719—7
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Screen Tests of Classzfier Overflow:

Weight,
Mesh per cent
4.6
13-2
11-6
15-3
13-7
416
100-0
Run No. 8—Trap at Ball Mill Discharge
Feed toballmill...covviiiiiiiiiiiiiiiiiiieiierienan 0-110 oz./ton gold
Trap clean=up. « oot vt iiireeiiierecreerersneensaersronss
Classifier overflow...........ooviiiiiiiiiniiniin 0 04 “
Recovery of gold intrap.........o.ovvieeiiiiiiiiiiiiinn, 636 per, eent
| Gold remaining in tailing....ovvviv i it e 36
Teed 0 flotation...vvveevvin it it ii ittt ians 0-04 oz./ton gold
‘ Coneentrate 1-10 «
LAl o v e et e s e etiaianserretseneiraenroerraaaeananns 0-0075 “
‘ Reeovery by flotation......ooviiiiiiiiiiiiiiiiiiiiiiiiiinn, 81 8 per, eent
‘ Percentage of gold recovered by flotation, 86-4 x 81-8=
\ Total recovery of gold in trap and in flotation concentrate. . 93 4 “
i Ratio of concentration, 33:6 : 1.
| Reagents Used for Flotation:
| Soda ash............ Cerieraees PP FS PN 3.0 lb./ton
| Sodium xanthate...... . 0-15 «
Barrett No. 4........ . “
Cresylio acid.......... «
Screen Test of Classifier Overflow:
Weight,

Run No. 9—Trap at Ball Ml Discharge
Teed rate, 301 1b. per hour.

Feed toball Milliiueniiiii it iirnrnenniennnrenees 0-110 oz./ton gold
Trap clean-up.......... .. 1.0 «
Classifier overflow. ... 0:05 ¢
Recovery of gold in 6rap..c..cvvvviiiieeiiinerennnnns . 54 5 per, cent
Gold remaining in tailing.....oviiuiiiiiiivi i 55
Feed to flotation 0 05 oz. /ton gold
Concentrate........ .. 1:32
LailIn . oo v it it rieneerenrnenennrrreaenentonnenns .. 0:0062 “
Recovery by flotation.......cooveiniiiiinriiiiiiiieiineensns 88-0 per cent
Percentage of gold recovered by flotation, 45:5 x 88-0= 401
Total recovery of gold in trap and in flotation concentrate...94.6
Ratio of concentration, 30 : 1.

Reagents Used for Flotation:
Soda ash............ ceeaane Cereeeeeens Cevereees [ 4.0 lb/ton
SOUTUIM, XANEBALG. o rrnrvrnrrnrnrns vee 0°22
Barrett No, 4........ Cenes Crerereaereeeaes Creeens “
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Screen Test of Classifier Overflow:

Run No. 10—Trap at Ball Mill Discharge
Feed rate, 386 1b. per hour:

Feed toballmill...ooovuiieiiiiiniiiiiininiiiannens 0-110 oz./ton gold
TP CleAn-UD. . otv vttt tinr i eeiiierernrnrnernnns 1.50 “
Classifier overflow.........c..ooiiviiiiiiii i 0-055 “
Recovery of gold intrap. ......ovvevriiiniiirinneernennns 500 per cent

Gold remaining in tailing.......o.oovvrviininrniiennnn. ...50:0 “

Ieed to flotation.............cvvvevivennnns, . 0-055 oz./ton gold
Concentrate...... . 1:96 “
Tailing....... . 0-0062 “

Recovery by flot:

..88:9 per cent
Percentage of gold recovered by flotation, 50 x 88-9= 44.5

Total recovery of gold in trap and in flotation concentrate....94-5
Ratio of concentration, 40 : 1.

Reagents Used for Flotation:
008 B8R .4ttt e 4.0 1b./ton
Sodium xanthate ...0:2 “«
Barrett No.4.ooevoniinineinnniiiininennnn, .0:12 «“

Cresylic 8. v vuesire et i e s 0-27 “
Screen Test of Classifier Overflow:

Run No. 11—Trap at Ind of Ball Mill
In this run a Hummer screen, 35 mesh, replaced the classifier.

Feed rate, 341 1b. per hour.

Feed toballmill,,....ovvvnveinnvninennnnnnnns [P 0-110 oz./ton gold

Undersize from Hummer 8CEe0N. v\ vvvuvrs s nernnrnrensnns 0-055 “

Recovery of gold in trap....... .50-0 per cent

Gold in feed to flotation. ... 500 ¢

Feed to flotation.......... . 0:055 oz./ton gold |
Concentrate..... . 1.41 “

Tailing............... ... 0-0066 “

Recovery by fotation....o..vvurireerereerrnreeeernennns 88:4 per cent

Percentage of gold recovered by flotation, 50 x 88-4= 44.2 “

Total recovery of gold. . .o.vvviviiiiirereenrnenenns P 04-2 ¢

Ratio of concentration, 29 : 1.
Reagents used for Flotation:

Barrett No. 4.
Cresylic acid

7571075
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Screen Test of Feed to Cells:

Weight,

per cent
1.6
11-8 |
9-6

Run No. 12

In this run & Hummer screen, 28 mesh, was used and the trap placed
at end of ball mill.

TFeed rate, 505 1b. per hour.

Teed to ballmill...oooouiiiniiiiiii i i 0-110 oz, /ton gold
Undersize from Hummer sereen.........ooovvvennen. 0-058

Recovery of goid in trap.
Gold in feed to flotation
Feed to flotation

: 50.0 per, eent
..50:0
. 0-055 oz./ton gold
1 7 {3

Coneentrate....oovv it . 1.3
Tailing.....ocoovvvinins TP DN 0-0074 “
Recovery by flotation....... FS RN 87.0 per cent
Table Coneentrate. . ovuerviier i iiieeerincierorsrens 0-04 oz./ton gold
Table tailing........ooviiiiiieinnineas e, 0-0066 “
Pereentage recovery of gold by flotation, 50 x 87= 43-5 per cent
Total recovery of gold.......... e o085 ¢

Ratio of concentration, 286 : 1.

Reagents Used for Ilotation:

B 10T O 3:5 1b./ton
Sodium xanthate.. 0-20 «
Barett No. 4...., .
(03137 L X3 T N .

Feed to Flotation Cells: Flotation Concentrate:

Mesh Weight, Mesh Weight,
per cent per cent

«
13

Run No. 13

Screen and trap as in Run No. 12.
Feed rate, 466 1b. per hour.

Feed to ball mill....ovi ittt iii i ecnanenens 0-110 oz./ton gold |
Undersize from Humimer Sereen. ... v..uveeveeernnereniennns 0:05 «
Recovery of Zold in tIap. ..ot vvvvireiriiiiiiiiiiieaae 54+5 per cent

Gold remaining in tailing.....oov ittt 455 «

Feed t0 otation. ...ovuvt v i e iir e iiriienasaaens 0-05 oz./ton gold
(01631 1c1c3 80 27 1.43 «
117X 0-0083 u
Recovery by flotation. ... .....ooiiiiiiiiiiiiii i 838 per cent
Percentage recovery of gold by flotation, 45:5x83.8= O

Table concentrato. .cooouivireiiiniiiirieroriiarersirsinenns 0-045 oz./ton gold
Table talling. . veer ittt it e 0-0066 «

B v 061 Y 1 S AP 5:20 “
Total recovery of gold in trap and flotation concentrate...... 926 per cent

Ratio of concentration, 34 : 1,
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Reagents Used for Flotation:

T 1 V- s 3-51b./ton
Sodium XANthate. . cvee . vuuute i i e 0

Barrett NO. 4. . it iiet i ittt ittt 0-1 “

Oresylic aCid. ..o unverreeireenn ettt i, 0-15 “«

Screen Test of Products

Feed to Flotation: Flotation Concentrate:

Weight,

per cent Mesh
15-5 + 48
15-7 + 85
10'5 100
15-0 +150
11-8 +200
315 —200
100-0
Run No. 14

Screen as in Run No. 12.
Feed rate, 448 1b. per hour.

Feed to ballmill.......ooivuiiii i iriin it eiiriaanas 0-110 0z./ton gold
Undersize from Hummer screen............cvvvivvvrniennnnn.s 0005 “
Trap clean-up (Runs 12-13-14)....0uviiin e iiiieeennnnns 5-20 «
Recovery of gold in traD. . .ov vt irrireriirriiiiririnineanan. 40-9 per cent

Gold remaining in tailing...........coovvrririiiiiie i, 591«

Feed to flotation..........oovuveiiiiiiiiiii e 0-065 0z./ton gold
ConCENEIAte. .o ovs et iin e i, 1.57 «
TallIng. .. ettt rs e area e 0-0066 “
Recovery of gold by flotation..........vovvriniiinenrnnnnnn 90-2 per cent
Percentage recovery of gold by flotation, 59-1x 90-2= 53-4  «

Table concentrate...........c..coviivirieeinerereiieieneeranns 0-065 oz./ton"gold
Table taIlng. ...ovrr e i, 0-005 «“
Total recovery of gold in trap and flotation concentrate...... 94-3 per cent

Ratio of concentration, 26-7 : 1.

Reagents Used in Ilotation:

Screen Tests of Products

Feed to Flotation: Flotation Concentrate: | Flotation Tailing:
Weight, Woeight, Weight,
Mesh per cent Mesh per cent Mesh per cent
448, 158 | 4 48............... 8- 48, 5
65 148 | - 85......eun.... 19-8 L AR 17-3
4100.......0euinn. 128 | -100............... 21.7 4100, 15-1
4160, e, 1341 | F150.............l, 5.5 +150... i, 11-4
4200, ... 1047 | 4200............... 747 4200.. ... 00inann, 9-9
=200.... 0 etrrnnns 328 [ —200............... 36-7 —200...0eiininn 31-8
Total....... 100-0 Total....... 100-0 Total....... 100-0




98

The following screen analyses were made on the products from Run
No. 14.

TFlotation Feed Flotation Tailing *Appl;oxi-
mate
Mesh . Assay, N Assay. recovery
We’ghtt!’ gold We’ght{l gold’ from sizes,
per cem oz./ton per cen oz./ton per cent.
2 JS N 15:3 0-02 15-1 0:01 50-6
— 484 65... 15-8 0:005 15-3 0-0075 ?
— 65--100.. 12:0 0-110 11.3 0005 95-7
—100-4-150.. 172 0:080 18:6 0-005 93:3
—150--200 85 0-075 8.8 0:01 863
=200, .. .0 31.2 0-075 309 0-0066 91-4

*These figures are only approximate because the ratio of concentration has not been allowed for. However they
should be correct to within 8 per cent.

The accompanying table, page 99, gives a summary of the results of the
fourteen large-scale tests. The results show conclusively that the ore can
be concentrated at a very low cost. There should be no trouble duplica-
ting and perhaps improving these results in practice provided the proper
equipment is used.

In Runs Nos. 12 to 14 the gold trap was not cleaned out between runs,
this was for the purpose of watching the effect on both the trap recovery
and on the flotation. It will be observed that in Run No. 14 the trap had
evidently become loaded and the recovery dropped from 50 o 40 per cent,
but it is very reassuring to note that the flotation took care of this; the
recovery by flotation j jumping from 43 to 53 per cent.

There is only one other observation and it is in connection with the
grinding and classification. The ore crushed and ground fairly easily. This
may be due to the weathering of the feldspar. Classification of the ground
ore in the Dorr classifier operating in closed circuit was difficult. It
settled very fast in the classifier which resulted in a large amount of
fines being returned to the mill in the rake product. This fact should be
considered in connection with the selection of the classifier equipment.

LARGE-SCALE CYANIDE TEST ON CONCENTRATES

A large-scale cyanidation test was made on 4 composite sample of the
flotation concentrates representing the fourteen runs. A sample of 250
pounds was cut from the mixed concentrates by a Jones riffle sampler and
the test was made on this sample.

Lime was mixed with the sample in the proportion of 16 pounds to
the ton of concentrates and this was fed into a small rod mill in closed
circuit with a classifier at the rate of 20 pounds per hour approximately
where it was ground in cyanide solution of strength 4.7 pounds KCN per
ton. The mill discharged into a eclassifier, the overflow from which was
sent t0 a Pachuca tank, the oversize being returned to the mill for regrinding.

The pulp was agitated for 72 hours, the solution strength being main-~
tained by additions of sodium cyanide and lime from time to time. Samples
of the pulp were taken out for assay at intervals.

Screen analyses showed the rod mill discharge to be 91 per cent minus
200 mesh, and the classifier overflow to be 94 per cent minus 200 mesh.

., -



Summary of Large-Scale Tests

Run Grind Re%);ery Reco;;ery Ret%g;’rery Rec]g;ery Total Ratio of Gr:(gs of Ass_a_y of
No. With With amalgama-| blankets frap flotation reccz;rery con‘é:%zﬁ:ra- centrate | 5. ta;hlﬁon
classifier Hummer S tion % A % A o 2 Au, oz./ton | U 0%

1 { 9-75%+ 48 mesh} ................. 53 R A P P 36-7 95-8 20-6:1 0-83 -005
36-67%—200

3 {11-0% + 48 mesh} ................. L5 S S R PP 39-0 93-5 276 :1 1.18 <0075
41-0% —200 “

4 {12-9% + 48 mesh} ............................. 545 |i.oiee 40-04 94.5 29-3:1 1.29 +0062
37-8% —200 *

5 { 5-29, + 48 mesh} ............................. 50°0 Jeeieeiiiien. 451 95-1 29-2:1 1-42 -0062
39-5% —200 *

6 { 2-7% + 48 mesh} ................. [ 28+ H DR O 30-9 94.5 31-5:1 1-07 0062
49-59%, —200

7 { 4-6% + 48 mesh} ......................................... 636 30-9 94-5 29-5:1 1.39 -0062
41-6% —200

8 { 1-5% + 48 mesh} ......................................... 63-6 29-8 934 33-6:1 1.10 0075
50-4% —200

9 { 5-3%, + 48 mesh} ......................................... 54-5 40-1 94-6 30-0:1 1.32 -0062
45-4% —200

10 { 5-8%, 4 48 mesh} ......................................... 50-0 44.5 94.5 40-0:1 1.96 -0062
45.6, —2

11 { .......... o[ 1-6% 4+ 48 mesh\ ... e, 50-0 4.2 94.2 29-0:1 1.41 0062
....... ..145-20, —200

12 fi....... L 12:4% 4+ 48 mesh{\. .. ...l iieiiiiats 50-0 43-5 93-5 28-6:1 1.37 -0066
....... ..[35-0% —200 “

13 { ....... ..15-5% + 48 mesh} ....................... 54-5 38-1 92-6 34:0:1 1-43 0083
.................. 31-59%, —200 *

14 [leeeiiiiiiiiinanns 15-8% + 48 m‘?sh ............ 40-9 53-4 94-3 26-7:1 1-57 0066

32-8% —200

66
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Summary of Cyanidation Results
Feed sample, Au—1-02 oz./ton

Tailing R
Period of agitation assay, ecovery,
-1 Au, oz./ton per cent
b 1T T T 0-14 86-3
A8 i e e et et e e, 0-19 81:4
2 0-115 887

This cyanide test indicates that after the solution has been in contact
with the concentrate for a certain length of time, reprecipitation of the
gold takes place. In this particular test the same solution was used from
the start to the finish of the test, the strength being maintained by the
addition of dry cyanide. If more samples had been taken at closer intervals
undoubtedly a time would have been found after which very little additional
recovery could be obtained, and after which the recovery would fluctuate
slightly, in all probability in acecordance with the additions of fresh cyanide.
The apparvent correction for this condition is to thicken or filter and re-
agitate in a fresh solution. The necessity of thorough aeration of the
barren solution before it is used again is also indicated.

SUMMARY

The following table gives a summary of the results of all the large-
scale tests—column one, the test number; column two, the gold recovered
before flotation; column three, the gold recovered by cyanidation from the
flotation concentrate using the maximum figure of 88-7 per cent; column
four, the total recovery.

Gold
Gold
recovered by
Run No. regoyered cyaidation ronotal

s of flotation

flotation concentrate
591 32:5 01-6
545 34:6 89-1
54.5 35-5 90-0
50:0 40-0 90-0
636 27-4 91:0
63:6 27-4 91-0
63:6 20-4 90-0
545 35-6 90-1
50-0 30-56 80:5
50-0 39-2 89:2
50-0 38:6 88-6
54:5 33:8 883
40-9 47-4 883




101

Ore Dressing and Metallurgical Investigation No. 497

GOLD-SILVER ORE FROM DENTONIA MINES SYNDICATE, GREENWOOD,
BRITISH COLUMBIA

Shipment. A shipment of two sacks of ore, net weight 170 pounds, was
received February 27, 1933, from Nelson S. Smith, 313 Lancaster Building,
Calgary, Alberta.

Characteristics and Analysis of the Ore. Three types of gangue are repre-
sented in the samples studied: (1) “chloritic” type, (2) vein quartz, and
(3) calcite. All three may be present in a single hand specimen. The
““chloritic’” type is apparently altered country rock, it is the oldest, and
is traversed by either vague zones or well-defined veins of grey to milky
quartz containing some sericite. The calcite occurs in fine veinlets that
usually cut the ‘“‘chloritic’”’ gangue, but at times are observed to cut the
quartz. In the specimens, the quartz type predominates, and insofar
as can be determined microscopically in this laboratory it contains all of
the precious metals.

The metallic minerals present in the area are pyrite, chalcopyrite,
galena, native gold, hessite(?), and an unknown grey mineral. Pyrite which
forms about 94 per cent of the metallic mineral content of the ore is dissem-
inated as irregular grains and well-formed cubes. It is most abundant
in the “chloritic’’ gangue, less abundant in the quartz, and absent from the
calcite veinlets.

An average analysis of the ore is as follows:—

0:73 oz./ton

L4188

..0-15 per cent
.0-37

ExpERIMENTAL TESTS

Test work on the ore was confined to concentration tests. In all cases
good grade concentrates have been produced with a good ratio of concen-
tration in each case, but recoveries were slightly low.

On the sample submitted over 90 per cent of the gold, silver, and
copper can be collected in a concentrate amounting to not more than
7 per cent of the weight of feed, and this concentrate will assay about
10 ounces per ton in gold and 60 ounces per ton in silver.
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FLOTATION

Test No. 1 ‘

The ore at minus 14 mesh was ground for 20 minutes in a ball mill,
the charge being as follows:—

L0 T 2,000 grammes
777 1,500 “
B P00 4 “

The pulp was then transferred to a flotation machine and floated with
the following reagents:—

Potassium amyl xanthate.....vvvivreiariierreiiiiinerereernananes 0-10 1b./ton
Pine ol oo s 0:05 «

The concentrate and tailing were assayed for gold, silver, copper, and
lead.

N

Summary: |
Weight, Assay Distribution of metals, per cent
Product &e;:t Au Ag Cu Pb Au Ag Cu Pb
oz./ton | oz./ton |per cent|per cent
Concentrate........ 4.9 12.86) 73-84 1.30 7-0 880 89-0 35-8 092:7
Tailing............ 95-1 0-09 0-47, 0-12 0-03 12.0 11-0 64-2 7.3
Feed (cal.)........ 100- 072 4-06 0-18 (V2.1 PR O Y P

Screen Test:

. Cumulative
Weight, :
Mesh per cent ;‘;’%E&’;
O N 123 12-3
B 2 (N 15-8 281
B L ) N 18-7 46-8
B0 200, e e e e e, 17-6 644
00, e e e e e e . 35:6 100:0
Total. ot i ettt 100:0 [..ovnininennns

Test No. 2

In this test 8,000 grammes of the ore at minus 14 mesh was ground for
30 minutes in a ball mill and floated with the same reagent combination
as was used in Test No. 1, except that 0-05 pound per ton of Tarol No. 1
was added to the cell to make the froth more consistent.

The concentrate and tailing were assayed for gold, silver, copper, and
lead. A sample of the concentrate was also treated by cyanidation and the
cyanide tailing assayed for gold and silver,
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Summary:
Woight Assays Distribution of metals, per cent
Product per ' A
u Agp Cu Pb
cent oz./ton | 0z./ton |per cent{per cent Au Ag I Cu Pb

Concentrate........ 7:1 9-14| 56-18 1-16 3:95 92-1 92-7 90-0 99:0
Tailing. ........... 92-9 006 0-34 0:01| trace 79 7-8 10-0|........
Teed (cal.)........ 100-0 0-70 4.30 [{10¢] PR FACRDRNUY NP Y P
Concentrate

cyanided........ 7.1 0:70]  26:63]...vveiifivinieiiiinniiii]iriniiii]iireianiforinanes

Per cent total gold recovered by cyanidation of flotation concentrate:

9-14—0-70
—_——x 92:1 = 85-04
9-14
Screen Test:
: Cumulative
Weight v
Mesh H weight,
per cent per cent
B 1> 7 0-05 0-05
= B5F100. . e i e i e e 1-50 1-65
L0080, e et e e e 1060 12-16
= 1504200, c0niiten i e Ve 22-90 35-06
=200, i e e . 6495 100-0
Total.veuveervivirnininiaenn eeerieas veees 100-0 §.....

FTLOTATION AND BLANKETING
Test No. 3

The ore was ground for 30 minutes in a ball mill and the pulp
floated with the same reagent combination as was used in Test No. 2. The
flotation tailing was run over blankets with the idea of producing a clean
tailing.

Summary:
Prod Weight, Assay Distribution of metals, per cent
roduct per
cent | Aw [ Az [ Cu g Pb | 4y [ Ay [ cu | PB

oz./ton | oz./ton | per cent|per cent

Flotation concen-~

trate............. 6-9 9-80 { 56-90 1-16 427 90-0; [*1212:1 DA F
Blanket concen-

trate............. 2-3 0-70 0-54 0:02 0-05 2.1 (21| S (N
Blanket tailing..... 90-8| 0-065] 0-038 0:02| Trace . . AP

Teed (cal.)........ 100- 0-75 3.97 0-10{........
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Test No. 4

In this test Aerofloat No. 25 was added to the grinding circuit to see if
1t would bring about an increased recovery in the concentrate and produce
a clean tailing. The ore at minus 14 mesh was ground for 30 minutes in a
ball mill, the charge being as follows:—

17 TS 2,000 grammes

R 3 O ....1,500 “

Na2COs..... P vov. 4:01b./ton

Aerofloat NO. 25, iii ittt iiitt ettt te i aaans 0-07 “
Reagents to Cell:

Potassium amy] xanthate. .. oo iiiiiiiieiieiiniiienaiains 0-1 Ib./ton

Pine oil 0:06

B o) AT 0:-05
Summary:

Weight Assay Distribution of metals, per cent
Product per ' A A
u g Cu Pb
cent oz./ton | 0z./ton |pe1' cent|per cent| Au l Ag I Cu Pb

Congentrate........ 6-6; 10.70 60-80 1.24] 5.07 93.2 93.7 100-0 93-2
Tailing............ 93-4] 0-055 0-29f nil 0-026 6-8 6:3]........ 6-8
Peed (cal.)......... 100-0{ 0.76 4.28 0.08) 036 L....... ...l

AMALGAMATION AND FLOTATION
Test No. &
Having in mind that the high tailings from the foregoing tests might

be due to free gold, a sample of the ore was ground for 30 minutes and
amalgamated before it was floated.

Charge to Ball Mill:

L 2,000 grammes

7R 1,500 “

\

Reagents to Cell:

N2 08kttt yautieir e tnnainaetiaetsasasnseessnoasisonesinerssaenss 4.0 1lb./ton

Aerofloat No. 25, . vcvi i iiieiieririiesrenerieenns 007

Potassium amyl xanthate.........oveivananrnnnn 0-1 «

50T | O N 005

Tarol NO. Luuiiir ittt riie it ieeetiaaninnenraesonsasians .. 0:05 ¢
Summary:

prod Weight, Assay Distribution of metals, per cent;
roduet per Au A
g Cu Pb
cent oz./ton | oz./ton |per cent|per cent Au ‘Ag ‘Cu ‘Pb
Flotation concen-
trate............ 6.1 8:62 62-04! 0.84 5:06 90-3 01.6 01.6 92-7
Tlotation tailing,. .. 93-9, 0-06 0-37] 0-005 0-026 9.7 8.4 84 7-3
Amalgamation
tailing (cal.)..... 100-0 0-58 4.131  0.06 (1211 2 AN PV TR I
Recovery by amalgamation 0—73;7.;—58- ............... Ceeeerieae =20-5 per cent
Per cent total gold in flotation concentrate (100—20-5) 90-3......... =718 ¢

3

Net 1eCOVeIY . ouettiiivtrarrieiinaritonrsseesaansson 02-3
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FLOTATION
Test No. 6

This test was made to find out whether finer grinding would liberate
any more of the gold-bearing mineral and make pOSSIbIe its recovery in
the flotation concentrate.

The ore at minus 14 mesh was ground for 40 minutes in a ball mill
the charge being as follows:—

L 2,000 grammes
Water...oievereninnneninins ,500 “
Na2C0z2. . cevireenirnieaenns 4-0 Ib./ton
Aerofloat No. 25, uu. ittt ittt ittt 0-07

Reagents to Cell:

Potassium amyl xanthate 0:1 1b./ton
Pine oil,.voveeenerineniiinnns 006
Tarol NO. Luuuisrie v intinienonrainnesucarersseisnrosonrarsnrnses 0:05

The concentrate and tailing were assayed for gold and silver only.

Summary:
Distribution of metals,
Weight Assay per cent
Product gat,
per cent: Au Ag
oz./ton oz./ton Au Ag
Coneentrate....cooevuvirieniinsns 6-3 1076 6092 92-9 93:6
Tailing....vovvreriieinvnniaenins 93.7 0-056 0:28 7.1 6:4
Feed (cal ) PN 100.0 0-73 L5 [ Y N
Screen Test:
: Cumulative
Weight,
Mesh ) weight,
per cent per cenb
7S 0-0 0-0
= BB 100. 1ttt e, 0-2 0-2
1004180, v et e 7.2 74
e L1 1 1 A N 13.7 211
200, st e e e e e e e et e s ety 78:9 100-0
B0 7 I 1000 [ooeerinnannn

SUMMARY AND CONCLUSIONS

The consistently high tailings produced in the foregoing tests may,
perhaps, be explained as follows:—

In the ore, some of the pyrite crystals are enclosed with a shell of
secondary limonite resulting from alteration of the pyrite. Flotation tests
indicate that most of the gold is closely associated with the pyrite, either
in solid solution or as small grains or films precipitated on the crystal faces.
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‘When the alteration to limonite takes place the gold in the pyrite so altered
will remain with the limonite formed. Microscopic examination of the
flotation tailings showed that the fragments of these limonite shells had not
been floated. It therefore seems possible that the high gold content of the
tailings may be largely accounted for by the presence in the ore of these
shells of limonite around the gold-bearing pyrite and their appearance
finally in the tailing in the mill.

If the above be true then this difficulty should not be encountered
when ore from greater depth is being milled because the limonitization is
undoubtedly a surface feature.

In looking over the results of tests it will be seen that the tailings in
Tests Nos. 2 to 6 inclusive are practically uniform in gold in spite of finer
grinding, amalgamation, or blanketing,and this seems to lend support to
the above explanation.

If further work on the ore is desirable it is suggested that a sample
from greater depth be sent to see if a clean tailing can be made from ore
free from limonite.
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Ore Dressing and Metallurgical Investigation No. 498

INVESTIGATION OF THE PRECIOUS METAL AND VANADIUM CONTENT
IN SAMPLES OF MINERALIZED ROCK SUBMITTED BY DELTA
MINES SYNDICATE, WORTHINGTON, ONTARIO

Shipment: A carload shipment of mineralized rock, consisting of three
lots, was received January 5, 1933, from the Delta Mines Syndicate, Worth-
ington, Ontario.

Lot No. V-1 consisted of 6 boxes, weight 2,410 pounds. This sample
was supposed to contain an appreciable quantity of vanadium.

Lot No. V-2 consisted of 5 bags, weight 545 pounds. This sample was
also supposed to be vanadium ore.

Lot No. 8 consisted of loose rock, weight 53,355 pounds. This lot was
supposed to contain an appreciable quantity of gold and of the platinum
group metals.

Purpose of Investigation. The investigation was conducted to con-
centrate the ores into products containing the vanadium in the case of
the V-1 and V-2 lots, and the precious metals in the case of the large lot,
No. 3; and to determine whether the sample lots and concentration products
contained the high vanadium and precious metal content claimed by the
Delta Mines Syndicate.

Ezamination of Lots Nos. V-1 and V-2. The polished sections examined
exhibited similar characteristics with respect to both metallic and non-
metallic minerals. The metallic minerals observed were ilmenite, magne-
tite, pyrite, arsenopyrite, chalcopyrite, and pentlandite. These were pre-
sent as small disseminated grains in the non-metallic mineral aggregate,
consisting chiefly of dark silicates and quartz. Contained in the dark
silicate rock material was an appreciable amount of brownish-coloured mica.

A sample of drill core containing this mica was selected by Mr.
J. B. W. Hughes, Chemist of the Delta Mines Syndicate. A spectrographic
analysis of the mica was made to ascertain whether the mineral was roscoe-
lite, the vanadium mica, as supposed by Mr. Hughes to account for the
high vanadium content in this type of rock.

The results of the analysis were as follows:—

MOENESIUIL . 4 s vt veneieranraonnsareaneassanrnorosasonserans essential—strong.

1S 18 o5 AN essential—strong.
Potassium...... e ... .essential—moderate
AJUmInium . o v e ve it vt inerieenarerenirrerierareerean essential—moderate.
o trace.

(8315163 1131 S trace
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The composition and physical properties are very similar to phlogopite

mica.

Sample Lots Nos. V-1 and V-2 were carefully crushed, sampled, and
analysed with the following results:—

B Lot No, V-1 Lot No. V-2
per cent per oent
(07 1) +1c) s N Cu 0-05 0-20
Nickel Ni nil nil
Sulphur Ve 0-60 0:35
3 VS 5-60 565
Arsenic 0-02 002
Vanadium oxide traces traces
Titanium oxide.....covvvivnivieriines Coverneneraaenss i 0-05 0-05
0z./ton 0z./ton
€753 1 . 0-004 0-007
Platinum group metals traces nil

This partial analysis shows these lots to contain only traces of vanadium
and of the precious metals. Both lots were concentrated by flotation and
the tailings from flotation concentrated on a table. The rifiles of the table
filled with the mica so that a fair-sized sample of the mica from each lot
was collected, which on chemical determination gave only traces of vana-~
dium. This was also checked by spectrographic analysis, confirming the
spectrographic analysis given above of the mica from the drill core, that
the mica contained no vanadium, and was not roscoelite but ordinary
mica, probably phlogopite.

The table concentrate from each lot, representing a very small pro-
portion of the weight of the lots and consisting mostly of magnetite, ilmenite,
and chromite, was sampled and analysed for vanadium and chromium with
the following results:—

_ Lot No. V-1 | Lot No. V-2

per cent per cent
Voanadium oxide—Vo0s, vveeeerrreenrriariisenierreiiiririiennees 050 0-22

Chromium 0XIde—Cro03. . ccvvrreenisiieenrieniienenirariieienons 860 4.07

The trace of vanadium in these sample lots is no doubt in association
with small amounts of ilmenite. Most titaniferous magnetites and ilmenites
contain small amounts of vanadium. Some of the rock formations of the
Sudbury area, with which the ore-bodies are associated, contain as high
as 1-50 per cent titanic oxide and most of them will contain smaller amounts.
It is, therefore, to be expected that traces of vanadium will be found in
association with the titaniferous magnetite and ilmenite of these rocks.
An analysis of the tailing from the concentration of the Falconbridge dis-
seminated nickel ore showed it to contain traces of vanadium.

Examination of Lot No. 3. This lot, consisting of the bulk of the
carload shipment and weighing 53,355 pounds, was reported to contain an
appreciable amount of gold and the platinum group metals. The metallic
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minerals observed in the polished sections were ilmenite, magnetite, pyrite,
pyrrhotite, arsenopyrite, chalcopyrite, pentlandite, and violarite. They
were present in small amounts of quartz and dark-coloured silicates,
disseminated throughout the gangue rock.

The whole lot was crushed, carefully sampled, and analysed with the
following results:

Copper.. Cu 0-10 per cent
Nickel.. Ni 0.10
Sulphu: S 0-86 ¢
Iron.. Te 6:58 ¢
Arsenic...... veee cees As  traces
Vanadium oXide....ovveereereerrenreranrroriresarennans .. Va0s traces
Titanium oxXide. . ...vvveeiierenrirriierriernireanrnes TiO: 1.00 per cent
L) G PPN Au  0-003 oz./ton
Platinum groupmetals,......ovvve i it traces

The whole lot, after crushing and sampling, was ground in a ball mill
in circuit with a classifier to 750 per cent minus 200 mesh and concentrated
by flotation. The flotation tailing was concentrated on a table.

The flotation concentrate obtained weighed 1,100 pounds, 2-08 per
cent by weight of the lot, a ratio of concentration of 48-5 : 1. The analysis
of this concentrate was as follows:—

[ 03 T3 S N Cu 2.74 per cent
A5 3 = Ni 2.70 ¢«

LS LR 53 £ 1 3 .17«

L5 Fe 30-87 ¢
ATSENIC. ... viyviierreiiraiieeieiioans ey As 0-02 ¢
Vanadium oXide. .ueeviurererreriernerorioreietniioarsiieens V05 0-02 ¢
Titanium oxXide......vverrirenttn e ierieiiaeetaeearioees TiO: 0:-55
Lo PN Au 0-083 oz./ton
Platinum group metals, ...o.veerieier e iiereiieieereerariessnenes <040 “

The precious metal determinations were the result from a furnace
assay of 2-5 pounds of flotation concentrate.

Duplicate determinations for gold following the methods used by Mr.
Hughes of the Delta Mines Syndicate, but omitting the addition of gold
as practised by him, gave 0-085 ounce per ton in the flotation concentrate.

The table concentrate obtained weighed 230 pounds, 0-43 per cent
by weight of the lot, a ratio of concentration of 234 : 1. The analysis of
this concentrate, consisting chiefly of iron oxides, wags:—

(0703 =3 N Cu  traces
A T0Y =) R N Ni 0-09 per cent
) .. Teo 44.50 ¢

A

V05 0-26
TiO; 1742 ¢

Au 0012 oz./ton
Platinum group metals.........covivviineiieininns e ieereeaeaen nil

The analysis of the tailing from the concentration of the lot, represent~
ing by weight 9751 per cent of the lot, was as follows:

L0703 ) T3 R Cu  0:015 per cent
5 ) Ni o0 “
Vanadium oxide....vovuneerireererrrnrveinonseerieeanaanss V205 nil
Titanium oXide....ovveer e iierieririerioeenrianracnenas TiO2 0-40 “

0] N Au  nil
Platinum group metals, . o.o.vieiierieriiiriiieerreetriietenineniaes ni

76719—8
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CONCLUSIONS

It is evident from the analysis of the concentration products that the
precious metals were concentrated to a large extent in the flotation con-
centrate with the copper, nickel, and iron sulphides, and that any vanadium
was concentrated to a similar extent in the table concentrate with the
oxides of iron and titanium.,

It is also evident from the analysis of the three lots of mineralized rock
and the concenfration products therefrom, that the rock material repre-
sented by these lots contains no commercial amounts of vanadium or the
precious metals.
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Ore Dressing and Metallurgical Investigation No. 499

ARSENICAL GOLD ORE FROM THE BLOMFIELD PROPERTY, MARMORA
TOWNSHIP, HASTINGS COUNTY, ONTARIO

Shipment. A small shipment of arsenical gold ore, weight 50 pounds,
was received from W. E. Leonard, Lakefield, Ontario, on March 23, 1933,
The shipment consisted of 18 samples, taken from the Blomfield property,
Marmora Township, Hastings County, Ontario.

Characteristics of the Ore. The predominant sulphide mineral is arseno-
pyrite. The other sulphide minerals observed are pyrite and pyrrhotite.
The gangue mineral is chiefly silica with a small amount of carbonate.
No gold was observed in the polished section examined.

ExPERIMENTAL TESTS

Bach sample was crushed and a laboratory sample assayed for gold.
The remainder of the ore was mixed, sampled, and assayed for gold, copper
and arsenic. The weight of the combined sample was 41 pounds. The
mixed ore was used in small-scale amalgamation and cyanidation tests.

Assays:
Assay, Sample Assay, Sample Assay,

Sample No. Au, oz./ton No. Au, oz./ton No. Au, oz./ton
P 0-04 Toverivinns 0-01 13.......... 0-58
N 0-535 || 8........... 0-41 4.......... 0-12
. J N 0.01 N 0-47 ) T 0:03
TN 0015 | 10.......... 0-945 | 16.......... 0-32
2 N 0-01 i.......... 0-96 170000000 0-83
B 0-015 | 12.......... 0-365 | 18.......... 1.17

The assay of the feed sample of the mixed ore was

GOl et e e e e e 0-855 oz./ton
BN T T 11-6 per cent
(0703571 trace

i Representative samples of the mixed ore were crushed dry to minus
48, 100, 150, and 200 mesh for the following tests.
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AMALGAMATION

A representative sample of minus 100-mesh ore was amalgamated.
After removing the amalgam the tailing assayed 0145 ounce gold per ton.

Results:

TPECA BBBET ¢ v e vt eererenerenneesasiensosesosssanenesssanssacssnanss 0-855 oz./ton Au

AN A8 e vt v verreeenenreseeassnnrerueronsvesssressscasnssotsres 0-145 “

Recovery ” x 100, ..000niininn eesieiesnaseatiensieneissenssnanes 83-04 per cent
CYANIDATION

Representative samples of the ore —48, —100, —150, —200 were
agitated in a sodium cyanide solution containing the equivalent of 1 pound
of potassium cyanide per ton of solution, andlime equivalent to 12 pounds
per ton of ore was added to give a protective alkalinity. The pulp dilution
was in the ratio of 1 part ore to 3 parts of solution.

Results:

The results of the 24- and 48-hour periods of agitation are shown in
the following table.

Assay, Reagent consumption,
%‘ime, Mosh Au, oz./ton Extracti%n, 1b./ton of ore
ours per cen
TFeed Tailing KCN Ca0
24 — 48 0-865 0-115 86+56 0-84 8.70
24 —100 0-855 0-04 0532 0-99 930
24 —160 0-865 0-03 96-49 0-99 9.51
24 —200 0-856 0:02 97.66 1.14 10-11
48 — 48 0-855 0:04 0532 2:70 9-90
48 —100 0-855 0-02 97.66 2-70 10-20
48 —150 0-855 0.02 97-66 2:70 10.65
48 —200 0-855 001 98-83 2-85 11.10

N.B.—Prolonged agitation increases the consumption of oyanide for only slight increase in recovery.

Tests were made on minus 200-mesh ore using a minimum and maxi-
mum of lime, and agitating for 24 hours in a KCN solution, 1 pound per
ton. The lime consumed in the minus 200-mesh ore was 10-11 pounds.
In the first test lime equivalent to 10-8 pounds per ton of ore was added,
and in the second test, 21-6 pounds per ton.

Results:
Assay, . Reagent consumption,
CaO Au, oz./ton Extraction, 1b./ton ore
1b./ton per cent
Teed Tailing KCN CaO CaO
10-8 0-855 0-02 97-66 0-99 9-97 (Minimum
21-6 0-856 0-065 92-40 1.59 19-95 [Maximum

This test indicates a better recovery of goid when a minimum of lime
is used in the cyanide pulp.



113

Ore Dressing and Metallurgical Investigation No. 500

NICKEL-COPPER ORE FROM THE GERSDORFFITE PROPERTY,
NEAR WORTHINGTON, ONTARIO

Shipment. A shipment of two bags of nickel-copper ore, net weight -

200 pounds, was received February 27, 1933, from J. T. O’Connor, Sudbury,
owner of the property, which is located near Worthington, Ontario.

Characteristics of the Ore. In general pyrrhotite, chalcopyrite, pent-,
landite, and violarite are the important minerals. The presence of violar-
ite, which is regarded as a supergene replacement of pentlandite and
pyrrhotite, indicates that the material represented in the shipment has
suffered considerable surface alteration.

Pyrrhotite is the most abundant metallic mineral and occurs both in
the massive form and in small grains. Chalcopyrite, second in abundance,
is likewise present in massive form and as a portion of the filling of irregular
stringers in the quartz gangue. Pentlandite ( (Ni, Fe,)S) is common as
irregular veinlets and grains in the pyrrhotite. Violarite ( (Ni, Fe); S,) is
less abtindant than pentlandite, and occurs in the same manner as this
majterial.

No cobalt minerals were observed in the microscopic examination.

ExprrIMENTAL TEsTs

The ore was sampled by standard methods and a sample crushed to
minus 14 mesh was used for the test work. Analysis of the feed sample
was as follows:—

............................................................. 266 per cent
ve..1.28 ¢
....0-16 ¢
............................................................... 0-05 oz./ton
0-42 “

..................................................... 0-404 ¢

Flotation tests were made to obtain a bulk concentrate of the nickel
and copper.
FLOTATION

The ore was ground in a ball mill for 15 minutes with the reagents and
then floated.
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Charge and Reagents to M7ll:

[T V) o 2,000 grammes
7175 P 1,000 c.c.
[ e e F T T PN 3:01b./ton
Potassium xanthate......oooviieiiiiiiiiiiii i - «
Pine 0t e i ueeiiiie ittt i e e 0-:0751b./ton added to cells
Test No. 8
Distribution of metals,
Product Weight, Assay, per cent per cent
per cent
Ni Cu Ni Cu
Concentrate. . e 9.901 2-78 9.32 10-1 71.4
Tailing. . ovvvieeenvnnn 90-09 245 0-41 89-9 286

The first three tests showed a poor recovery of nickel and only a fair
recovery of copper in the concentrate.

Two other tests were run using the same charge to the mill; 05 pound
pI(:,r tolrll copper sulphate and 0-125 pound per ton pine oil were added to
the cell.

Test No. &
Distribution of metals,
Product Weight, Assay, per cent per cent
: per cent
Ni ] Cu Ni ) Cu
Concentrate............ 17-68 5-86 6-00 42-6 87-4
alling. . ..ovviiiiiinnns 82-32 1-70 0-19 57-4 12-6
Screen Test of Tailing:
Weight,
Mesh per cent

0-4

oo
WD
O oot

100-0

The addition of copper sulphate resulted in an improvement in the
copper and nickel recovery, although the latter is still low.

Test No. 6
In this test the charge of soda ash to the mill was doubled and 0.25
pound per ton additional of copper sulphate used in the cell.

Charge and Reagents to Mll:

QOre —14 mesh. ., 2,000 grammes

Water.......... .1,000 c.c.
Soda ash......... ...6:0 lb.{‘ton

Potassium xanthate. .. .veveiiiiiniiiiiiiiiiiirinrniiiiiinenens 0-1
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Addition to Cell:
Copper sulphate........... et RN ..0:75 1b./ton
ine oil...... N e e e raaeen 0-1 “
Distribution of metals
. Assays, per cent 4
Weight, ' per cent
Product per cen’
Ni Cu Ni Cu
Concentrate. . 13.44 6:64 9:35 36-7 93.4
TN, v verrerninnsinnsinns 86:56 1.78 0-10 63-3 66
Screen Test of Tailing:
Weight,
per cent
0-1
0-0
12
9-1
10-9
78-7
100-0

The altered condition of the ore appears to prevent the nickel-bearing
sulphides from floating. Further tests were run increasing the xanthate
addition to the mill and extending the time of grinding to thirty minutes.
The results showed a decided improvement in metal recovery.

Test No. 7

Charge and Reagents to M1ll:

Ore —l14mesh......coovvevevenrnenenns, e e “e0e2,000 grammes

Water........... e et e et e e e e e, ...1,000 c.c

[ 1076 F: - ) VN 6-0 1b./ton

Potassium xanthate. ..., veueeerivenrerrnnirerisrererinecarsnees 0-2
Reagents to Cell:

Copper SUlPhate. .. ovvvvri ittt ey 0-75 1b./ton

565 Y- 3 PP 0-075 “

X Assay, per cent Distribution of metals,
Weight, ' per cent
Product per cent
Ni Cu Ni Cu

Concentrate .. 15.2 10-27 7-86 60-6 90-2
Tailing.........o000 84:8 1:20 0-15 394 9.8

Screen Test of Tailing:
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Tests Nos. 8 and 9

The xanthate was further increased to 0-4 pound per ton, all other
quantities and conditions being the same as Test No. 7.

Test No. 8
Distribution of metals
Product Weight, Assay, per cent per cent !
per cent
Ni | Cu Ni Cu
Concentrate 19-9 9-88 602 808 93-7
Tailing.......... 80-1 0-58 0:10 192 6:3

Ratio of concentrationis 5 : 1.

Test No. 9
"| Distribution of metals,
Product ’ Weight, Assay, per cent per cent .
per cent
Ni Cu Ni Cu
Coneentrate. .oovvvurivinerenne. 215 10-19 5-56 86+6 04.4
Tailing...oooviiiiii i iiiiienins 785 0-43 0.09 13-4 56
Ratio of concentration is 4.6 : 1
Screen Tests of Tailings:
Test No. 8 « Test No. 9
Weight, Weight,
per cent Mesh per cent
-8 I 1 T .
09 B R 3 Z PN 0-6
0-4 100 e 0:2
3.2 A1B0. . e 2:0
67 I 411 2.2
88:0 =200, . e 89.9
100-0 Totalieeeisevavannns 1000
CONCLUSIONS

The alteration of the nickel mineral renders it difficult to obtain a bulk
concentrate high in nickel. The best results were obtained by using a dis-
tinctly alkaline pulp, increasing the potassium xanthate and grinding to.
have 90 per cent pass a 200-mesh screen.

The products from Test No. 9 were assayed for platinum group metals.
with the following results:—

Concentrate...... Cevees Cerraeeanieas it reerir et aresanes 1-49 oz./ton
Tailing.ooovvvenen. e et eaar e e ter i enaeraae Cevesrreerranin, 0-10 “

Palladium is the major metal of the platinum group present in this ore..
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Ore Dressing and Metallurgical Investigation No. 501
SILVER-LEAD ORE FROM QUEENSBORO, ONTARIO

Shipment, A shipment of 40 bags of ore, weighing 2,600 pounds, was
received January 28, 1933, from D. S. Baird, Queensboro, Ontario.

Characteristics of the Ore. A sample was examined microscopically and
was found to consist of grey, smoky quartz containing metallic minerals
disseminated in small grains in the quartz and also as small, irregular
stringers.

The minerals consist of chalcopyrite, tetrahedrite containing silver
in solid solution, galena which does not appear to be intimately associated
with the other minerals, and a small amount of sphalerite and iron pyrite.

The shipment was crushed, sampled, and assayed and found to contain:

ExpErRIMENTAL TESTS

Concentration by flotation and blankets was undertaken to note what
recovery of the minerals would result.

FLOTATION
Test No. 1

A sample of the ore was ground minus 65 mesh with 70 per cent minus
200 mesh. Six pounds soda ash and 0-14 pound Aerofloat No. 25 were
added to the mill. The pulp was then transferred to a flotation machine
where 0-20 pound sodium xanthate and 0-08 pound pine oil were added.

Assay Distribution of metals, per cent
Weight

Product N Au | Ag | Cu | Pb | Zn
per ceny oz/ | oz./ | per | per | per | Au | Ag [ Cu | Pb | Zn

ton | ton | cent | cent | cent
Feed (cal)..o.ovu.nn. 100-0} 0-20| 7-85\ 0-70{ 2-20{ 0-15{ 100-0{ 100-0f{ 100-0; 100-0{ 100-0
Concentrate.......... 9.4 2.00( 72-60( 6-04| 21-29| 1-09| 87-4| 87.0| 88-8 00-6| 69-3
Tailing...ovvvevninnns 90-6{ 0-03| 1-13| 0-15| 0-23( 0-05 12-6| 13-0 21-2| 9-4 30.7
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These results show that 874 per cent of the gold, 87 per cent of the
silver, and 90-6 per cent of the lead are recovered in a produect assaying
21-3 per cent lead, 72-6 ounces of silver, and 2-00 ounces of gold per ton.

Trom each 100 tons of ore milled 9-4 tons of this product is obtained.

Test No. 2

Tn this test a flotation concentrate was taken off as in Test No. 1 and
the tailing passed over a blanket to see if any additional saving would

result.

Assay Distribution of inetals,
Weight, per cen
Product per cent| 4o e -
oz./ton | oz./ton |per cent] Au Ag Pb
Teed (Cal).oovierieiiniinnieeenananas 100:0]  0-245 7-75) 251  100-0f 100-0| 100-0
Tlotation concentrate................ 8.5 2.24 78-02| 24.74 776 855 83.7
Blonket concentrate.......ooeiueien 3:3] 1:00 308 1.72 184 1.3 2.3
Blanket tailing..cooveviiiiiiiiiniias 88:21 0-025 1.16] 0-40 90 132 140

A small amount of coneentrate was recovered on the blankets, raising
the total recovery of gold to 91 per cent. The recovery of silver is the same

as in Test No. 1.

QOther tests were made using different flobation reagents. Higher grade
concentrates were made but the recovery was lower.

Test No. 3

A sample of the ore was ground with 8 pounds soda ash per ton, and
floated with 0-30 pound “Minerec A” per ton, and 0-08 pound pine oil
was used to produce a froth.

Assay Distribution of metals,
Weight, per cont
Product per centf e h
oz./ton | oz./ton per cent| Au | Ag I Pb
Feed (eal)evvirivnnns e 100-0 0-21 7.38 2-40]  100-0| 100-0| 100-0
Coneentrate. ..oovvereeersrveririnns 5+9) 2:88] 103-24| 33-56 81-9 82:6 82-4
Tailing. . oo vrrrrereninnieiennenons 941 0-04 1.37 0-45 18-1 17+4 17-6
CONCLUSIONS

The results secured in this investigation show that 90 per cent of the
gold, 87 per cent of the silver, and 90 per cent of the lead can be recovered
by flotation with a ratio of concentration of about 10 : 1. As a safeguard,
the flotation tailing could be passed over blankets to recover any coarser
particles of gold not caught in the flotation circuit.
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Ore Dressing and Metallurgical Investigation No. 502

LEAD-ZINC ORE FROM THE MARSOUINS MINING COMPANY, LIMITED,
MARSOUINS, GASPE, QUEBEC

Shipment. A shipment consisting of two samples of ore was received
February 18, 1933, from the Marsouins Mining Company, Limited,
Marsouins, Gaspe, Quebec. These samples were submitted for test work
by Arthur Cote, General Manager, Marsouins Mining Company, Limited.

Sample No. 1 weighed 120 pounds.
Sample No. 2 weighed 100 pounds.

Character and Analysis of Samples. The ore in both samples contained
galena, sphalerite, and pyrite, with which were associated gold and silver.
The analyses of the shipments were as follows:—

Vein No. 1 Vein No. 2
0-08 oz./ton 0:08 oz./ton
7-38 « 11.72

. 0:20 per cent  0-58 per cent
12.0  « 12-48 ¢
4.60 5:35 ¢

ExPErRIMENTAL TESTS

Three concentration tests were made on these shipments. The only
method of concentration applicable to this ore is the selective flotation
process.

Vein No. 1 Ore
Test No. 1

A sample of 2,000 grammes of ore previously crushed to 14 mesh was
ground in a small ball mill with the following reagents:—

Cyanide......coviveeerininnenns
Zine sulphate
Aerofloat No. 25

After grinding to the following screen sizes the charge was washed into a
laboratory flobation machine and a lead concentrate removed by the addi-
tion of 0-06 gramme of Aerofloat No. 25. After removal of the lead, the
zine was floated by the addition of the following reagents:—

Copper SUIPRAte. covvevivrnieeiieiiirerie i iei et iireaiaaas 1-0 gramme
X ANERAEC vt e senrenseneennasesassasonssresssoseionssansassnes 0-15 «
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Screen Test:

Mesh Per cent
L 2 7S PN
— A8 BB i e beaneaettateitriitassiatanssanss 50
B 3wl 1S S 3-4
1004160, .0 e it P 11.3
—150--200. . P RN e e .. 16-3
—=200.....0000 . ceeees ceves NN e 63-8
Total.evvivenaans P 1 1Y (]
Woiaht Analysis Distribution of metals, per cent
Product elght, X .
per cent| Lead, | Zine, | Gold, } Silver, . .
per centiper cent| oz./ton | oz./ton Lead | Zinc | Gold | Silver
Lead concentrate. . 12-4 [ 62:95 1.55 0:-04{ 27.70 89-4 5.7 8:0 622
Zine concentrate. . . 4.5 4.60 | 509 0-18 | 26-92 2:0 55-2 10-6 17.8
Zinc middling..... 2-0 8-72 1 1418 0-10 | 10-34 1.6 7:0 2:6 3.1
Zine tailing........ 76-1 1-01 1.78 0-08 1.53 7-0 32-1 78-8 16-9
Total...... 100-0 10-9 4-2 0-08 6:9| 100-0} 100-0} 100.0| 100-0
Test No. 2
Weight Analysis Distribution of metals, per cent
Product o, - :
per cent| Lead,| Zine, | Gold, | Silver, N .
per cent{per cent| oz./ton | o0z./ton Lead | Zine | Gold | Silver
Lead concentrate. . 14.6 | 67-02 0.-52 0:05 | 25-40 79:7 1.6 9.5 48.3
Zine congcentrate. . . 8.9 15-81 | 38-09 0:09 | 29-96 1.5 76-0 10-4 34.7
Zinc middling..... 3:1 6:28 8:78 0:09 7-0 1.5 6-0 3.6 2:8
Tailing.........0v 73-4 1.22 0-99 0-08 5.87 7-3 16-4 765 14.2
Total...... 100-0 12-3 4.5 0-08 7-7| 100-0 | 100-0 [ 100-0 1000
Vein No. 2 Ore
Reagents used were the same as used in test on Vein No. 1 ore.
Test No. 1
Analysis Distribution of metals, per cent

or et Tend, | Zine, | Goud, | S1
per cent| Lead, | Zinc, old, | Silver . ;
per cent|per cent| 0z./ton | 0z./ton Lead | Zine | Gold | Silver

Product

Lead concentrate. . 16-8 65:7 1.10 0:27 | 45-46 85:8 3.2 57.2 65-8
Zine concentrate.. . 5.9 3-85) 50-2 0-05 | 28-00 1-8 550 3.7 14.2
Zine middling..... 20 8-45| 22-12 0-04] 174 1.3 8-2 1.0 3.0
Tailing. ..ovvennnes 753 1.9 240 004 2:62 1.1 336 381 17.0

Total..... 100-0 12-9 54 0-08 11-6 | 100-0 | 100-0 | 100-0 100-0
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Test No. 2

Reagents used were as follows: ore 2,000 grammes, water 1,500
grammes, ground in laboratory ball mill with soda ash 38 pounds per ton,
zine sulphate 1 pound per ton, cyanide 0-2 pound per ton, xanthate 0-1
pound per ton, and the lead floated with pine oil; the zinc by the addition
of 1 pound copper sulphate per ton and additional pine oil.

Analysis Distribution of metals, per cent

Product Weight,

per cent| Lead, [ Zine, | Gold, [ Silver, . .
per centiper cent{ oz./ton| oz./ton Lead Zine Gold | Silver
Lead concentrate..| 22-13 | 530 3.47 0-21 | 47-14 96-9 14.3 50-0 91.8
Zinc congentrate...| 7:04 0-31 | 54-06 0-04 1.76 0.2 70-9 3.0 1.1
Zine middling..... 248 2-11 | 17.76 0:05 3.70 0-4 8:2 1.3 0-8
Pyrite concentrate.| 23-93 0-52 1-10 0-14 2:12 1.0 4.9 36:1 4.5
Tailing............ 44.42 0-40 020 0:02 0:46 1:5 1.7 9:6 1-8
Total......| 100:0 12-1 5.4 0.09 | 11-35| 100-0 J 100-0 | 100-0 100-0
Test No. 8

The only change in the reagents used was the use of Minerec B to
replace xanthate. The amount used was 0-08 pound per ton.

Analysis Distribution of metals, per cent

Weight,
Product per cent| Lead, | Zinc, | Gold, | Silver, Lead

per cent|per cent|oz./ton}oz./ton Zine Gold | Silver

Lead concentrate,.| 22:1| 51.22 4.21 0-20 | 47-86 95-7 18:0 54-3 94.2
Zine concentrate.. . 8:3 0-31 | 42-66 0-04 0.78 0-2 68-7 4.1 06
Zinc middling..... 2.7 0-90 8-02 0-07 1-70 0-2 4.2 2-3 0-4
Pyrite concentrate.| 27-7 0:52 0-92 0-08 0-82 1-2 4.9 27-3 2.0
Tailing. ........... 39-2 0:79 0-54 0-025f 0-80 2:6 4:1 12-0 2:8

Total...... 100-0 11.8 52 0-08 11-2 99-9 99:9 | 100-0 100-0
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Ore Dressing and Metallurgical Investigation No. 503

GOLD ORE FROM LITTLE LONG LAC GOLD MINES, LTD., BANKFIELD,
ONTARIO

Shipment. A shipment of gold ore weighing 2,210 pounds contained in
42 sacks, was received February 2, 1933, from S. J. Fitzgerald of the
Sudbury Diamond Drilling Co., Ltd., Sudbury, Ontario. This consisted
of two lots, 20 bags containing mostly quartz and 22 bags containing
schisted material.

Characteristics of the Ore. The quartz shipment consisted of milky vein
quartz containing some oxidized matter and small disseminated crystals
of arsenopyrite. Very rare, irregular disseminated grains of iron pytite
were also present.

The schisted material consisted of a fine-textured, greenish grey schist
with fine quartz stringers. A considerable amount of arsenopyrite was
present as disseminated fine crystals. Iron pyrite was very rare and a very
small amount of chalcopyrite also was present, usually in the quartz
stringers.

ExPERIMENTAL TESTS

The consignment was made to determine what recovery of gold could
be obtained and by what method of treatment.

Both lots were sampled and assayed as follows:—

Lot No. 1, Quartz = 2.35 ounces gold per ton.
Lot No. 2, Schist = 0-84 ounce gold per ton.

The tests show that 94-9 per cent of the gold in the quartz sample
can be recovered by straight cyanidation at 100 mesh and 91 per cent by
amalgamation and flotation.

The tests also show that 86 per cent of the gold in the schist can be
recovered by cyanidation at 100-mesh grinding.

_Both lots were treated separately. This investigation included cyani-
dation, amalgamation, blanket concentration, and flotation.

e A, .
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Quartz Ore
CYANIDATION
Test No. 1
Samples of the lot were ground to pass various meshes, and cyanided,

1 : 3 dilution, with a XCN solution, 1 pound per ton, and 7 pounds of lime
per ton of ore.

Reagenltbc%:mnption

s Agitation, Feed, Tailing, |Extraction, -/ton

Mesh grind hours Au, oz./ton | Au, 0z./ton| per cent KCN I Ca0
24 2-35 0-145 938 0:6 6.7
48 2-35 0-125 94.7 0:75 6-6
24 2:35 0-135 94.3 0-6 6-6
48 2-35 0-12 94.9 0-75 6:6
24 2:35 0-14 94:0 0-6 6-7
48 2-35 0-12 94-9 0-75 6-4
24 235 0-12 94.9 0-9 6-7
48 2-35 0-115 951 0-9 6-7

Practically the same recovery is made from minus 48-mesh material
a8 from minus 200 mesh.

AMALGAMATION AND CYANIDATION
Test No. 2

A sample of the ore ground minus 65 mesh with 71 per cent minus
200 mesh was mixed with an equal weight of water and 10 per cent by weight
of mercury. This was rotated in a jar mill for one hour. The mercury
and amalgam were then removed and the residue sampled. Part of the
amalgamation tailing was cyanided with 1-0 pound KPCN solution, 1 :3
dilution, together with 7 pounds lime per ton.

Results:

TFeed...ovvrvivinniniennennes P 2 350uncesgoldperton
Amalgamation tailing. ... ...ovvvisnsrecsnancrieiiinssniin. 0-46

Recovery by amalgamation....... JR N 80-4 per cent

Cyanide tailing 24 hours’ agitation....... i 0-15 ounce gold per ton

“ “ 48 “ e, 0-125 “ “
Recovery by amalgamaiion and cyanidation............. 94-7 per cent
AMALGAMATION AND CONCENTRATION
Test No. 3

A sample was amalgamated as in Test No. 2, and the amalgamation
tailing concentrated by flotation using 6 pounds soda ash, 014 pound
sodium xanthate, and 0-06 pound pine oil.

: Distribution
Weight Assay
Product ! H of gold,
per cent Au, oz./ton per cenb
2:35 100-0
046 {...0ovivinnins
.............. 806
7-07 7.8
0-28 11:6
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Test No. 4

A sample was ground minus 65 mesh with 72 per cent minus 200, and
passed over a corduroy blanket.

R Distribution
Weight, Assay,
Product per cent Au, oz./ton gérggégi
T« S P 10000 235 1000
Blanket concentrate 505 27.12 67-6
Blanket tailing 94.95 0-69 324

Test No. &

A representative portion of the ore was ground 72 per cent minus 200
mesh with 6 pounds soda ash per ton and floated with 0-14 pound sodium
ethyl xanthate and 0-08 pound pine oil per ton.

. Distribution
Weight Assay,
Product per cent Au, oz./ton girggég%
T DN BN 1000 2:35 1000
COnCENEIALO. 1 vt vt vvvrvrvevrneerererneneoienenareenns 3.31 5134 78:9
B3 11T S P - 96-69 0-47 2141

Mill Run No. 1

The ore was fed at the rate of 100 pounds per hour to a small rod mill
where it was ground minus 48 mesh with 62 per cent minus 200 mesh.
The mill discharged over an amalgamating plate into a conditioning tank
where the pulp was conditioned for 15 minutes with 8 pounds of soda ash
and 0- 11 pound sodium xanthate per ton. The tank discharged into the first
cell of a 6-cell flotation machine where a finished concentrate was taken off.
The rougher concentrate from the last five cells was returned to the head of -
the machine; 0-14 pound pine oil per ton was required to froth.

Assays:
Au,
0z./ton
T 2.20
Flotation Coneentrato. .o vvvussssiviiiiviiisssisnssnssssrnsiesssissiessenns 15-68
Plate taIlINE. .. v vrtr ittt ettt e e e e e aaraaas 0-88
Flotation tailing. . cvuveiiiiiieriariiisisrnseriissiiossssesssnissorninnnes 0-21
Results:
Per cent
Recovered by amalgamation..... et ieeeeereriraraes 61-6
Recovered by flotation..... e 2947
Total recovery.......... . 91.3

Ratio of concentration, 2
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Mill Run No. 2

A run was made substituting blankets in place of amalgamating plates.

| Other details were similar to the preceding run.

Assays:

T«
Blanket concentrate........

Blanket tailing..............

Flotation concentrate .
Flotation tailing. . vovveuevrerrieunrnnirirnnieninroiniieorteonviennens

Results:

Recovery on blankets. ..o vvuvrirerirrrerrenererrinsneenirecrreerivenins
Recovery by flotation
Ot TECOVEIY e e vttt tsrenns v ttnerseuennsnsisonsnenssniosssvsesnionvesns
Ratio of concentration, blankets, 89 : 1; flotation, 31-4 : 1,

Schist Ore

Test No. 1

Samples of the ore ground through different meshes were cyanided

1 : 3 dilution with a 20 pound KXCN solution and 7 pounds lime per ton ore.

Reagenltbc(/)nsumption,
. Agitation, Teed, Tailing, |Extraction, ./ton

Mesh grind hours Au, oz,/ton| Au, oz./ton| per cent KCN Ca0
— 48 24 0-84 0-12 857 09 5.7
— 48.... RPPT 48 0-84 0:12 85:7 12 7-8
—100..........0. 24 0-84 0-115 863 0-9 57
el 11| SR 48 0-84 0-12 857 1.2 7-8
—150...... ceveen 24 0-84 0-105 87:5 0-9 6.4
B 11| OO 48 0-84 0-105 87-6 0-9 9.7
=200, i 24 0-84 0-135 839 1.2 6.4
—200...000iinnns 48 0-84 0-11 86-9 0-9 9-7

Test No. 2

A sample of the schist was ground with 11 pounds lime and a 2-0

KCN cyanide solution until 97-7 per cent passed 325 mesh and agitated
48 hours, 1 : 3 dilution, with a 2-pound KCN solution.

Reagent consumption,
Agitation, Feed, Tailing | Extraction, 1b./ton
hours Au, oz./ton | Ay, oz./ton| per cent KON l Ca0
Mill discharge 0-84 0-62 262 (1 B A
24 hours 0-84 0-09 89-3 2:2 10
48 hours 0-84 0-08 90:5 2-3 10

Mill runs similar to those made on the quartz shipment were carried out.

75719—9
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AMALGAMATION AND FLOTATION
M:ll Run No. 8

Assays:
Au,
0z./ton
TFeed....oocovvvvennn 0-85
Amalgamation tailin; 0-50
TFlotation concentrate 1434
Flotation tailing 0-245
Results:

Recovered by amalgamation
Recovered by flotation............. cene

O8] TECOVETY .+ttt teiersuransesrnennasaneasesesonsnaseseansnsesnransnes
Ratio of concentration, 55:9 : 1. '

BLANKET AND FLOTATION CONCENTRATION
Mill Run No. 4

Assays:
Au,
oz./ton
Y« 0-89
Blanket cOnCentrate. c.ovuovnenretneniiereeiierieateteererieieeaaaas 48-48
Blanket talling. .o vvvveie ittt ittt et 0-67
Tlotation concentrate. .. .vvuenriienenentreeriiennseenreasareensnrenens 28-92
Tlotation BRI, . v evertit et ii it irer it nvearenararerarnornronsns 0-305
Results:
Per cent
Recovered by blanKets. . .ovvriurinieririreenieiieerearnsineneersenans 25-1
Recovered by Hotation.......oveitiruiireeniiieernrerrneeniearrnssssnnas 40-7
T otRl TECOVEY . v vt v evttvv et cinrsnenecsascnonnnsssonnaens 65-8

Ratio of concentration, blankets, 218 : 1 ; flotation, 78+4 : 1.

SUMMARY AND CONCLUSIONS

Approximately 80 per cent of the gold in the quartz sample is free, as
indicated by small-scale amalgamation tests. However, this recovery is
not obtained in continuous runs, dropping to 61:6 per cent as shown in
Mill Run No. 1;41 per cent is recovered from the schist by this method.

Blanket concentration does not give high recoveries. Amalgamation
followed by flotation results in a total recovery of 91-3 per cent of the gold
in the quartz and 70-1 per cent in the schist.

Blanket and flotation concentration gives recoveries of 89 and 65-8
per cent on the quartz and schist. Small-scale flotation tests show lower
recoveries. Straight cyanidation of the quartz ground minus 48 mesh gives
a recovery of 94-7 per cent of the gold in this grade of ore; 85-7 per cent is
recovered from the schist. When ground exceedingly fine, the recovery is
slightly higher, 90-5 per cent of the gold in the schist being recovered.

Straight cyanidation of the raw ore gives the most satisfactory results.
Coarse grinding is indicated as there is but 0-01 ounce a ton difference
between the tailing from 48- and 200-mesh grinding.

- - .
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Ore Dressing and Metallurgical Investigation No. 504

COPPER-NICKEL ORE FROM CALUMET ISLAND, PONTIAC COUNTY,
QUEBEC

Shipment. A shipment consisting of 52 bags, net weight 5,830 pounds;
was received on February 27, 1933.

The shipment consisted of a nickel-copper ore from Calumet Island,
and was submitted by W. S. Barnhart, Campbell’s Bay, Pontiac County,
Quebec.

Characteristics. 'The metallic minerals observed are, in their order of
abundance, pyrrhotite, violarite, pentlandite, chalcopyrite, ilmenite, and
pyrite.

The gangue, although not determined, appears to be peridotitic in
nature and to have been considerably altered. Veinlets of serpentine
traverse the gangue and sulphides alike, and are apparently due to supergene
alteration.

Of the nickel-bearing minerals, pyrrhotite and pentlandite are hypo-
gene, whereas violarite is regarded as a supergene replacement of pentlandite
and pyrrhotite. It is, therefore, apparent from the large proportion of
violarite with relation to pentlandite that the material represented in the
sections examined has suffered extensive surface alteration.

ExpERIMENTAL TrSTS

The shipment was sampled by standard methods and a head sample
cut for analysis and test work. The head sample analysed as follows:—

B 5 10) ) TR N 0-88 per cent
Copper. 0.17 ¢
3o | 18-8 “
S 100 o115 9.-87 «
Insﬁuble ........................................................... 54-9 B

0-02 oz./ton
-055 ¢

FLOTATION
Test No. 1

A sample of 2,000 grammes of the ore was charged to a ball mill with
soda ash, sodium sulphide, and potassium xanthate, and after thirty minutes’
grinding was fed to the flotation cell.

7571993
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Charge and Reagents to M1ll:

L = N 2,000 grammes

7 O 1,000 c.c.

Joda a8h. o e e e 10:0 1b./ton

Potassium xanthate......cooviiiiiiiiiiiii ittt 01

Sodium Sulphide. v v e e e, 1.0 «

S TC o3 o Y 0-075 «
Results:

. Welaht. Assayst,‘l Distribution Oft metals,
eight, per cen per cen
Product por cent
Ni l Cu Ni l Cu

Concentrate. .....oooevieiianaens 9.4 3:11 1-54 33:6 79-5
Tailing. ...ovveviiinneiinniaannn, 90-6 0-65 0-04 664 205

Screen Test:

Weight,
Mesh per cent

The results indicate that the nickel was difficult to float.

By doubling the quantity of soda ash in the pulp the nickel was further
suppressed.

Two tests were run discarding the addition of sodium sulphide to the
mill and adding copper sulphate to the cell. The results were not satis-
factory. A concentrate of 3-27 per cent nickel and 1:90 per cent copper
was obtained, containing 36:2 per cent and 77-2 per cent of the nickel
and copper respectively. The tailing was 87-6 per cent minus 200 mesh.

Test No. 6

A test was next run increasing the potassium xanthate in the grinding
cireuit.
Charge and Reagents to M1ll:

OBttt e et ettt et e ee e rata et e e e et 2,000 grammes

573 1,000 c.c.

Soda a8l i e i e e e e 10-0 1b./ton

Potassium xanthate.......coveer it iiriiinii i, 0-4 «

S0dium SUIPBIAe. v ve vt it iv e i i e, 1.0 “«

Pine oil to coll. i vt v ieieiii it i i i e e 0-075 «
Results:

: Assay, Distribution of metals
Product Weight, per cent per cent ' Pe_f cent
per cent - mesh
Ni l Cu Ni l Cu

Concentrate. el 10-15 4.92 1-36 60-0 2 I
Tailing.............. 89-85 0-37 0-06 400 277 86-6
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Test No. 6
In this run a change was made in the reagents added.

Charge and Reagents to Mll:

Amylxanthate............coeriiiiiieiiin .
Sodium pyrophosphate..............coveuiuinns 0-6
Grinding time, . .........ooiicviiiiiiaiien, 30 minutes
Addition to cell, amyl alcohol 0-11b./ton

“«

Results:
Assay, Distribution of metals,
Weight, per cent per cent Per cent
Product per cent —200
Ni l Cu Ni Cu mesh
Sopgontrate......... 107 5-30 139 66-5 780l
ailing.............. 89.3 0-32 0.04 53 -0 o
CONCLUSIONS

The extensive surface alteration of the ore, particularly in the case of
the nickel minerals, accounts for the low nickel recovery in the concentrates.

The use of increased quantities of xanthate improves the nickel recovery
to a limited extent.

The ratio of concentration on the last two tests averaged 9-5 : 1-0.




130

Ore Dressing and Metallurgical Investigation No. 505

MOLYBDENITE ORE FROM PIGEON LAKE, GLOUCESTER COUNTY,
NEW BRUNSWICK

Shipment. A shipment of 700 pounds of molybdenite ore was received
on April 6, 1988, from The David Taylor Company, Inc., 52 Broadway,
New York, for Peter Bourque, Dalhousie, New Brunswick.

Location of Property. The property from which the ore was taken is
situated near Pigeon Lake, north half of Block 18, Range 14, between
Papineau River and Little River, Gloucester County, N.B., on Claims
Nos. 397-1, 397-2, 397-3, and 397-4.

Characterisiics and Analysis. The ore is the typical flake molybdenite
variety. The largest flakes observed were about § inch across.

The shipment assayed 5-02 per cent MoS,.

Purpose of Experimental Tests. The purpose of this test was to con-
centrate the ore and produee a molybdenite concentrate that would be over
85 per cent MoS, and that did not contain impurities in excess of the
amounts specified by The David Taylor Company. The specificationg
were as follows:—

Per cent

85-00 minimum
8-50 ma,xiglum

EXPERIMENTAL TEST

The ore was concentrated by flotation in a manner similar to that
described in Mines Branch ‘“Memorandum Series No. 22,” with the excep-
tion that mechanical cells were used in place of the Callow pneumatic type
and that a sloping stationary screen was used instead of the Callow belt
screen. The Callow belt screen is more efficient than the one used, but in
this case the capacity of the belt screen was too great for the small amount
of material to be concentrated.

The result of the test is summarized as follows:

Weight of ore concentrated.............oveeninnn,
Content of MoS2 at 5:02 per eent....cceveneiiiiiiiniisirriiirinaineenss 34.64 1b,
Concentrate recovered. .......oovviiiiiinenennenas
Content of MoS; at 88-1 per cent...

Talling made.....coovvr e eiinernriioenraeenns . .
Content of MoSs at 0-183 percente. . ..oeveevunienrnrernaennns
Total Mo8S: accounted for in products of test................. 28.81 1b.
Loss of MoS; due to spills and remaining in eircuit after com-
Pletion of teSt.eseer v et it e e, 5-83 1b.

34-641b, 34:.641b.
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Theoretical recovery %‘Ore(covery equivalens to that obtained in actual mill opera-
[

tions—by formulg ——————— = 970 per cent

H(e-—-T)
Actual recovery from weight of concentrate recovered 27-96 x 100
————— = 80-7 per cent
3464
Analysis of Concentrate:
Per cent
Molybdenum sulphide . 88-1
[070)1751:) A Ve 001
Bismuth.... 003
5 007303 Vo5 (T 0:02
71171 nil
7T 0-03
i 0-01

CONCLUSIONS

Molybdenite ore of this type can readily be concentrated by flotation -
with the production of a high-grade concentrate assaying 85 per cent to
90 per cent MoS,, with high recovery of the molybdenite content of the ore.
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Ore Dressing and Metallurgical Investigation No. 506

GOLD ORE FROM THYE COLUMARIO GOLD MINES, LTD., USK, BRITISH
COLUMBIA

Shipment. A-shipment of three sacks of ore, weighing 200 pounds, was
received March 28, 1933, from the property of the Columario Gold Mines,
Litd., Usk, British Columbia, with Head Office at Room 507, Confedera-
tion Life Building, Toronto, Ontario.

Characteristics of the Ore. The ore was examined microscopically and
found to consist of magsive sulphides of iron in a white quartz gangue.
Iron pyrite is the main sulphide with rounded grains of chalcopyrite en-
closed in the pyrite. No ifree gold was seen under the microscope. How-
ever, the spectroscope showed gold in the pyrite crystals.

ExrEriMENTAL TEsTS

The lot was crushed, ground, and sampled, and found to contain:—

The test work included amalgamation, concentration, and cyanidation,
the results of which showed that approximately 13 per cent of the gold can
be recovered by amalgamating minus 48-mesh material.

Cyanidation recovers 89 per cent of the gold, but owing to the copper
in the ore a large amount of eyanide is consumed.

Straight flotation gives recoveries of 95-8 per cent of the gold, and
92-8 per cent of the silver, with a ratio of concentration of 2-2 : 1.

Flotation, with a ratio of concentration of 23 : 1, followed by cyanida~
tion of the tailing recovers 93 per cent of the gold with a reasonable cyanide
consumption. '

AMALGAMATION AND CYANIDATION
Test No. 1

A sample of the ore was ground to pass 48 wmesh and amalgamated.
The tailing from this operation was cyanided 48 hours.
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Results:
T e Au 1. 44 0z /ton
Amalgamation tailing,........coviiiiiiiiiiiiiiiinn voveAule25
Recovery by amalgamation................... e rr e 13:2 per cent

Cyanide tailing,..........
Recovery by amalgamation and ¢yanidation

..... Au 0:25 0z./ton

....... 826 per cent

Au 1-44 oz, /ton, Ag 3-51 oz. /ton
1.23 Ag

3:35

Test No. 2
A similar test was made on a sample ground to pass 100 mesh.
Results:
Feed. .. oveii i e e
Amalgamation tailing..............ovviiinenan, Au
ReCOVeIY .t i vt vt er e ininiienns

Cyanide tailing.,........cvveviiiininrinenennn.
Total TECOVEIY .. .vvir i i s virnearsnsaeiesnsns

ided for 48 hours.

CYANIDATION
Test No. 38
Samples of the ore were ground to pass various sized screens and cyan-

Au 146 per cent; Ag 4.5 per cent

Au 0-23 oz./ton; Ag 1.05 oz./ton
Au 84-0 per cent; Ag70-1 per cent

The solution was maintained at approximately 1 pound

KCN per ton. Protective alkalinity was maintained with lime.

i Reagent
s Feed Tailing Extraction, consumption,
Agita- per cent 1b./ton ore
Mesh grind 1:ion, i
ours
Au Ag Au Ag
oz./ton | oz./ton | 0z./ton | oz./ton Au Ag | KCN | CaO
L SN 24 1-44 3.51 052 (........ 639 f........ 6:3 10-0
8. 48 1-44 3.51 020 276 861 21-4 9.2 12.7
100.......00000nee 24 1.44 3.51 041 (........ 718 ..., 6.4 10-3
100,......0000ene 48 1.4 3.51 0-16 2-54 88:9 276 9-5 12.4
150, .00 cvivivinnns 24 1.44 3:51 0:38|........ 736 1........ 7-3 11.0
150, .ccoiennnnens 48 1-44 3-51 0-17 2-64 882 24-8 12-1 13.5
200, ... i, 24 144 3.51 034 |........ 764 1........ 7.9 11.2
200.......00000ut 48 1.44 3-51 0-20 2:75 86-1 21-6 13-8 14.0

Copper in the ore is a strong cyanicide, resulting in an excessive con-

sumption of this reagent.

pine oil per ton.

FLOTATION
Test No. 4

A sample of the ore ground to pass 83 per cent minus 200 mesh was
floated with 6 pounds soda ash, 0-20 poundsodium xanthate, and 0-08 pound

Results:

Weigh Assay Distribution of metals, per cent

Product eight,
per cent Cu, Au, i
per cent | oz./ton | oz./ton Cu Au Ag

Feed.. cerinne..| 100400 0-48 1.45 3:78 100-0 100-0 1000
CONCENtTato. . verrr .. 44.52 1:04 3:12 7-88 96-5 95-8 92-8
Tailing......cocovenns 55-48 0-03 0-11 0-49 35 4.2 7-2

Ratio of concentration, 2-2 : 1.
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Flotation recovers 95-8 per cent of the gold and 92-8 per cent of the
silver in a concentrate assaying 1-04 per cent copper, 3-12 ounces gold
and 788 ounces silver per ton. The ratio of concentration is low. The
tailing contains 0-11 ounce per ton in gold.

FLOTATION AND CYANIDATION
Test No.
An attempt was made in this test to remove the copper in as small a
bulk of concentrate as possible and then to cyanide the flotation tailing.

The ore was ground with 8 pounds lime per ton of ore until 83 per cent
passed 200 mesh; and floated with 0-20 pound sodium ethyl xanthate and
0.08 pound pine oil per ton.

The flotation tailing was filtered and cyanided for 48 hours with a
2 pound KCN solution, 1 : 3 dilution; 6 pounds lime per ton was added for
protective alkalinity.

Results:

Weiaht Assay Distribution of metals, per cent

Product e1gnt,
per cent Cu, Au, A
per cent | oz./ton ozftbn Cu l Au l Ag

Feed.....oovvvvnnnnnnn 100:00 0-42 1-44 351 100-0 100-0 100:0
Concentrate........... 4.31 10-16 2062 49.20 90-1 60-7 58-1
Tailing,...........v. 9569 0-05 0-60 1:60 9:9 39-3 41.9

Ratio of concentration, 23+2 : 1.

Cyanidation of Flotation Tailing

24-hr. agitation:

N, vt i i e i e Au  0-115 0z./ton; Ag  0-31 oz./ton.
Reagent consumption.....ovvvevrivsverrrenenees KON 1-81b./ton; CaO 4.0 1b./ton
Total recovery, flotation and eyanidation........ Au  92.0percent; Ag 91-1 per cent.

48-hr. agitation:

8 1 Au  0-10 oz./ton; Ag  0-30 0z./ton

Reagent ConsumpPtion. . . v.vereeervernerrenvenns KCN 1.95 Ib./ton; CaO 4-3 1b./ton.

Total recovery, flotation and eyanidation........ Au  93.0 per cent; Ag 91-4 per cent.
Test No. 6

A flotation test was made to note the effect of copper sulphate on the
recovery. This test is the same as Test No. 5, with copper sulphate added.

Reagents:
Lb./ton
iIT180 s st 4 vsars e tuesteanesasssnaneenensonsenetocsssssersisaserssnasnen 8-0
(0703 47723 =111 3] 10 - 1.0
Sodium ethyl xanthate. . voveeeiii i iiiinii i ireieiiiraeereannans 0-20
52 1= ) R 0-08
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Weiaht Assays Distribution of metals, per cent
Product eight,
per cent, Cu, Ay, Ag,
per cent | oz./ton | oz./ton Cu Au | Ag
Feed.........oocovnens 100-00 0-50 1.51 3-63 100-0 100-0 100:0
Concentrate........... 5:94 7-64 17-12 41.00 90-6 67-5 67-1
Tailing............... 9406 0-05 0-52 1.27 9-4 32:5 32:9

Ratio of concentration, 16-8 : 1.

Copper sulphate does not increase the flotability of the copper. The
same amount remains in the tailing. The recovery of gold and silver is
increased with a lower ratio of concentration.

SUMMARY AND CONCLUSIONS

No free gold is visible in a microscopic examination, only 14-6 per
cent being recovered by amalgamating ore ground minus 100 mesh.

Straight cyanidation, owing to copper in the ore, is not practicable.
A consumption of approximately 10 pounds XCN per ton is indicated in
Test No. 3. A tailing of over 0-15 ounce per ton is also shown.

Cyanidation of amalgamation tailing gives low recovery.

Concentration by flotation, Test No. 4, gives a ratio of concentration
of 2-2 : 1 with a tailing of 0-11 ounce per ton, a recovery of 95-8 per cent
of the gold. Owing to the large amount of sulphides in the sample furnished,
t}ﬁ low ratio of concentration makes shipping of concentrate impractic-
able.

Removing a small bulk of high-grade concentrate, containing as much
of the copper as possible, makes possible the cyanidation of the flotation
tailing.

A recovery of 60-7 per cent of the gold, 58 per cent of the silver, and
90 per cent of the copper was obtained in a concentrate assaying 10 per
cent copper, 20-6 ounces gold, and 49 ounces silver per ton. The ratio
of concentration was 23-2 : 1. This makes a shipping product.

Cyanidation of the flotation tailing which has a content of 0-60 ounce
gold reduces this to 0-10 ounce, an overall recovery of 93 per cent of the
gold, 91-4 per cent of the silver. Cyanide consumed is 1-95 pounds KCN
per ton of ore.

Microscopic examination of polished sections shows no free gold, but
spectroscopic analysis shows that the pyrite contains gold. The presence
of 010 ounce per ton in the final tailing is probably due to the sub-micro-
scopic gold in the pyrite, liberated only by extremely fine grinding.

The process indicated by these tests on this class and grade of ore is
fine grinding to free the grains of chalcopyrite enclosed within the pyrite,
flotation in a high-lime circuit to produce a high-grade copper concentrate
for shipment to a smelter, the de-watering of the flotation tailing, followed
by cyanidation.

Care should be taken to be certain that the ore-body to be milled is
of the same nature as the shipment tested. A material reduction in
sulphide content might make the operation purely a concentration pro-
position with shipment to a smelter.
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Ore Dressing and Metallurgical Investigation No. 507

HIGH-GRADE GOLD ORE FROM SWAYZE-DENYES GOLD AREA,
NORTHERN ONTARIO

Shipment. A shipment of auriferous quartz ore, net weight 101 pounds,
was received May 10, 1933. The sample was from Claim No. 22044, in
Denyes Township, Sudbury mining division, Ontario, and was submitted
by P. A. Dyment, President, Dyment Mining and Investments, Limited,
245 Carlaw Avenue, Toronto.

N
Characteristics. Gangue—milky quartz, locally stained brown by iron
oxides.

Metallic Minerals. Pyrite, galena, sphalerite, native gold. Pyrite is
common but not abundant, and occurs as disseminated cubes and grains
in quartz. Galena and sphalerite both occur in irregular grains and patches,
and in irregular veinlets in quartz. Native gold occurs in small grains and
irregular veinlets in quartz, in some places intimately associated with the
galena and sphalerite.

Purpose of Experimental Tests. This shipment of ore was made for the
purpose of determining, first, if a high-grade product could be hand-picked
from the run-of-mine ore, and second, provided the first operation could
be performed, should this product be shipped to a smelter or could it be
treated to better advantage at the property by some method such as
barrel amalgamation.

ExPERIMENTAL TESTS

The ore was crushed to minus 14 mesh and sampled by standard
methods and assayed for gold and silver. Tests by barrel amalgamation
and blanket concentration followed by amalgamation of the blanket con-
centrate were carried out.

The assay of the ore was as follows:—

Gold. ..t iiiiiii it 18:25 ounces per ton.
3_08 [ ({3

BARREL AMALGAMATION TESTS

Three tests were run on charges of 1,000 grammes minus 14 mesh each.
The ore was ground in 500 c.c. water for 15 minutes, 30 minutes, and 45
minutes, respectively. Amalgamation was carried out using 50 grammes
of mercury, and sodium eyanide 1 pound per ton for one hour. The amalgam

S —
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was recovered in a hydraulic classifier. Screen tests were made on the
tailing from each test. Assays for gold were made on the amalgam and

the tailing in each test.

Results:
Test No. 1
Crinding Assay, oz./ton Recovery, per cent
Product im
me Au Ag Au Ag
Amalgam.........cooviiininn.. 15 min, 16:95 |............ 91.2 88
Tailing...oovieviininininnnnn., “ 1:63 0.-37

Screen Test on Amalgamation Tailing

Test No. 2

Per cent

Product

Grinding
time

Assay, oz./ton

Recovery, per cent

Au Ag

Au Ag

Amalgam
Tailing....

30 min.
({4

1728 {............
0-81 0-20

95-5 93.5

Test No. 3
i Assay, oz./ton Recovery, per cent
Produet Gl;l_ndmg / y.p
1me Au Ag Au Ag
Amalgam...oooveiiiiiiii i, 45 min. 1849 |............ 96-9 95-1
Tailing. ..ovvevverernivninennnnn.. “ 0:59 0:15
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Screen Test on Amalgamation Tailing

i
SRLB0. L T
) PR 10-7
e | 814

B 1000

The results of these tests indicate that fine grinding is essential and
show that barrel amalgamation on high-grade ore will yield a recovery of
over 96 per cent with a tailing around 0-5 ounce per ton. This tailing
should be adaptable to cyanidation.

BLANKET CONCENTRATION

Three 1,000-gramme samples of the ore were ground for 15-, 30-, and
45-minute periods and the pulp run over a small corduroy blanket. The
blanket concentrate was washed into a pebble jar and amalgamated for
one hour with 30 grammes of mercury. The amalgam was recovered in a
hydraulic classifier. The blanket tailing and amalgam tailing were filtered
and assayed for gold and silver. Sereen tests were made on both products
and the amalgam from each test was also assayed for gold.

Test No. 4
Distribution of metals
Product Weight, Assays, oz./ton per cent ! Grinding
per cent time
Au ' Ag Au Ag
Blanket tailing...... 705 643 1-09 32:5 [oviiiiiins
Amalgam tailing,. ... 29-5 2565 0:52 130 fooviiiiinne 15 min.
Amalgam......oooonfoveinnoennnnnn oo, 54.5 477
Screen Tests:
Blanket Tailin Amalgam Tailin
g g g
Mesh Per cent Mesh Per cen
B e RN 0:8 B i T 0-1
B kL TR 5.7 B [ T 1.3
AL00. . e 19.7 A100. . e e 10-0
B o L P 20-2 150, e e 20-9
A200. . i 105 F200. . e 14.6
=200, et ieeanas 43.1 =200 it 531
Total..cooviveviiianians 1000 Tobal.iveiieiviieininnen 100-0
Test No. 6
Distribution of metals
Product Weight, Assays, oz./ton per cent ! Grinding
per cent time
Au Ag Au Ag
Blanket tailing...... 82.8 1.80 0-37 10-1 ..
Amalgam tailing. ... 17-2 0-68 0-18 40 |ieiiiinienns 30 min.
Amalgam....veieen i iiiiineeiiiin i feree e 85-9
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Secreen Tests:

Blanket Tailing Amalgam Tailing
Mesh Per cent Mesh Per cent
100 ........ues Serheaee e 18 F100. .. 0-9
F150. . e 10-2 F150. .. e 65
F200. ... 15.7 F200. ... 9.3
=200, .0t iiiiiaie e 72-5 =200, ... i 83:3
Total.verereiiierinnns 100-0 Total.ovreneurviennnns 100-0
Test No. 6
. Assays, 0z./ton Distribution of metals, o
Weight, ! per cent Grinding
Product per cent time
Au ) As Au ) Ag
Blanket tailing....... 88:7 175 0-37 96 .
Amalgam tailing..... 11.3 + 0:966 0:25 5.3 [+ 45 min,
Amalgam.......ooveforiieriinndieeiniiiiidiiin i 85.1
Screen Tests:
Blanket Tazling Amalgam Tailing
Per cent
0
1-9
4.2
93:9
1000

Results of Blanket Concentration Tests

Fine grinding, about 90 per cent minus 200 mesh, shows the best results.
A high-grade blanket concentrate is obtained from which over 85 per cent
of the gold is obtained by barrel amalgamation. The blanket tailing is,
however, high.

CONCLUSIONS

The best results are obtained on straight barrel amalgamation with the
ore ground to 80 per cent minus 200 mesh. The tailing from either the
straight amalgamation or the blanket concentration eould be treated later
by eyanidation.
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Ore Dressing and Metallurgical Investigation No. 508

GOLD ORE AND MILL TAILING FROM PARKHILL GOLD MINES, LTD.,
WAWA, ONTARIO

Shipment. A shipment of one bag of ore weighing approximately
100 pounds and a bottle containing wet mill tailing was received May 10,
1933, from the Parkhill Gold Mines, Ltd., Wawa, Ont. The shipment was
made to determine the effect of various strengths of cyanide solution and
time of agitation on gold extraction.

ExPERIMENTAL TrsTS

MINE RUN OF ORE

A series of tests was made on the ore ground minus 200 mesh, agitated
for 12, 24, 36, 48, and 72 hours with 1-0 pound and 3-0 pounds KCN per
ton solutions, 1 : 3 dilution.

Reagent consumption,
Agitation, Teed, Tailing, Extraction, 1b./ton ore
hours Au, oz./ton | Au, oz./ton per cent
KCN l CaO

1-0-b. KCN solution:

1.14 0-05 95-6 0-6 35
1.14 0-035 96-9 0-75 3.4
1.14 0-04 96+5 1.06 3.6
1.14 0-065 4.3 1.05 36
1.14 0-035 96-9 2-59 5-3
1.14 0-03 97-4 1.05 3.4
1.14 0-05 956 1.65 3.4
1.14 0-055 95-2 1-20 3.4
1.14 0-04 96-5 1:65 35
1-14 0-015 98-7 1-68 5.4

A test was made on the ore ground minus 200 mesh, agitated 72 hours
with a 3-0 pound KCN solution, 1 :3 dilution; 1-5 pound lubricating oil
per ton was added to the test to determine if this substance affected
extraction.

T 1.14 ounce gold per ton
DRIl s v vevvnerenerenesasnnsasansonesasssreacsensenssnnons 0-015 « “
I ETRCEION. v v enrnreraeraeeressssnsnaresnsnssenssssanesan 987 per cent.
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MILL TAILING

The sample received was filtered and the solution assayed. It con-
tained 0-6 pound KCN, 0-3 pound CaQ, and 0-15 ounce gold per ton.

After filtering, the sample was water-washed and assayed and found
to contain 0-025 ounce gold per ton.

A screen analysis showed that the mill tailing had the following grind :—

Weight,
Mesh per cent
151 AP 1
= L0200, .t e e e e e e 6:0
Fen L1 929
100-0
Test No. 1

Samples of the water-washed tailing were agitated with 5-0 pound KCN
solution, 1 : 3 dilution, and 4 pounds lime per ton for 24 and 48 hours.

Reagent consumption,
Agitation, Teed, Tailing, Extraction, 1b./ton ore
hours Au, oz./ton | Au, oz./ton per cent -
KCN l CaO
. S 0-025 0-01 60-0 0-6 3-0
L S 0-025 0-0066 73-6 0-9 3-1
Test No. 2

Samples of the tailing ground to pass 200 mesh werc agitated for 24
and 48 hours with 1-0 pound and 5 pounds KCN solutions, 1 : 3 dilution,
and with 4 pounds of lime per ton of ore.

1-1b. KCN solution

Reagent consumption,
Agitation, Teed, Tailing, Extraction, 1b./ton ore
hours Au, oz./ton | Au, oz./ton per cent
KCN Ca0
. 0-025 001 60-0 0-3 3-b
2 T 0-025 0-0066 73:6 0-3 36
2-1b. KCN solution:
o . Reagent consumption,
Agitation, Teed, Tailing, Extraction, 1b./ton ore
hours Ay, oz./ton | Au, oz./ton per cent
KCN [ CaO
. 0-025 0-008 68:0 0-45 35
L 0-025 0-005 80-0 0-45 35

7671910
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5-1b. KCN solution:

Reagent consumption,
Agitation, Teed, Tailing, Extraction, 1b./ton ore
ours Auy, oz./ton | Au, oz./ton per cent
KCN Cal
L S 0-025 0-008 68-0 0-9 3.5
. 0-025 0-005 80:0 0-9 3.4

As the sample furnished was in contact with cyanide solution from the
time it was taken at the mill until it was filtered, the gold in the residue is
probably lower than in the original sample when freshly taken.

The tests on the mine ore indicate that some precipitation of gold from
solution takes place during cyanidation.
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Ore Dressing and Metallurgical Investigation No. 509

GOLD-SILVER-LEAD-ZINC ORE FROM THE YANKEE GIRL
MINE, AT YMIR, BRITISH COLUMBIA

Shipment. The shipment consisted of a sample of ore contained in
five sacks, net weight 491 pounds, and wag received February 25, 1933.

The sample was submitted by . P. Crawford, Yankee Girl Mine,
Ymir, B.C.

Characteristics of the Ore. The ore represented in this shipment consists
of milky to greyish quartz through which the sulphides occur as discon-
tinuous stringers and fine disseminations. The metallic minerals present
are pyrite, sphalerite, galena, pyrrhotite, chalcopyrite, and an unknown
cobalt-bearing mineral.

Spectrographic analyses indicate that the pyrite contains an appreciable
quantity of gold, and as no free gold was observed, it is present in this
mineral in either so finely-divided a state as to be sub—mlcroscoplc or in &
condition of solid solution. A sufficient number of specimens were not
examined to determine whether or not a portion of the gold in the ore
occurs in the native state.

An average analysis of the ore was as follows:—

0-625 oz. /ton
3.00
. g 14 per cent

ExpPERIMENTAL TESTS

A series of small-scale cyanidation tests was made on this ore to
determine the feasibility of this process for extracting the gold. By cyanid-
ing the ore direct the maximum gold extraction obtained was appr ox1ma,tely
87 per cent, but by first grinding the ore with lime and washing it with
water and then cyaniding the extraction was raised to 95 per cent. Unfor-
tunately, however, a cycle test showed that the solution fouled rapidly and
the tailing assays mounted steadily with each contact of the solution with
a fresh lot of the ore in spite of prewashing with lime. It will, therefore,
be necessary to discard a large portion of the solution, as much as 40 per
cent of it, each time it passes through the circuit in order to prevent too
great a drop in extraction.
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CYANIDATION
Tests Nos. 1, 2, 8, 4, and 11

In this series of tests the ore was ground in jar mills to the following
percentages through 200 mesh respectively, 62-1, 73-2, 86-5, 90-0, and
94.3. In each case the pulp was agitated for 48 hours at 25 : 1 dilution,
the solution strength being 2 pounds per ton in KCN. Protective alkalinity
was maintained by the addition of linde.

Summary:
TFeed sample, Au 0:625 oz./ton
s Reagents consumed.
Tailing . 4
Test No. N ussa};% E)];iél;&gé:;%n, Ib./ton
u, oz./ton
Th KCN ‘ Ca0
0-165 73:6 1-36 6:15
0-09 85.6 1-38 6-30
0-09 85.6 1-62 6-50
0-085 86.4 1-63 6-75
0-08 87-2 1.88 6:75

FLOTATION AND CYANIDATION
Test No. 6

In this test a sample of the ore was floated and the flotation concentrate
cyanided.

Charge to Ball Mill:

18- TN 2,000 grammes
%73 P ,600 “
B 71T O T A AP 3:0 Ib./ton

This charge was ground for 25 minutes.
Reagents to Cell:

Potassium amyl xanthate.........cooiiiiiiiiiiiiiiiiii i, 02 1b./ton
Pine 01l . iuiri it i i i e e e e s 0-1 “

A sample of the concentrate was agitated in cyanide solution, 5 pounds
per ton KCN, for 48 hours.

All products were assayed for gold, silver, lead, and zinc.
Summary:

. Assays Distribution of metals, per cent
Product Weight,
per cent| Au Ag Py Zn Au A Ph 7n
oz./ton | oz./ton {per cent|per cent g l
Concentrate........ 36-3 1.77 8:66 9-02 | 14.68 | 98-05 97.2 97.3 97-8
Concentrate cyan-
ided...ounvninnnn 36+3 0:36 571 012 1478 Looonvii e oot
Tailing............ 63-7 002 0.14 0-14 0-19 1.95 2.8 2.7 2:2
Feed (cal.)........ 100- 0-655| 3:23 3.36 545 oo e e

-




Ratio of concentration..,.......
Per cent total gold extracted by cyanldatlon

silver

0 2:72:1

A screen test of the flotation tailing showed the grinding to be as

follows:—
: Cumulative
Mesh Vlilggfé weight,
p per cent ‘
4+ 65 01 0-1 ‘
— 654-100 1.7 1-8
—1004-150 7-0 8:8
—150-4-200 15-0 23-8
=200, . e 76-2 100-0
100-0

Tests Nos. 7, 8, 9, 10, and 12

Believing that soluble sulphides might be responsible for the low extrac-
tion obtained in Tests Nos. 1, 2, 3, 4, and 11, this series of tests was made
under the same conditions but with PhO added in the proportion of 1-0

pound per ton ore.

Summary:
Feed, Au 0-625 oz./ton
Tailing . Reagents consumed, lb./ton
Test No. assay, Exg‘agglc;n,
Au, o0z./ton p KCN Ca0
ettt e e 0.-11 82.4 2.13 5-46
< J N 011 82.4 2.11 5-60
Dt 0-12 80-8 2:11 5:67
N 0-12 808 2+36 6-24
1 e 0-16 74-4 1-88 6756

Tests Nos. 14 to 17

This series of tests was made to determine whether or not re-precipita~
tion of the gold was taking place. The samples were each ground for 30

minutes in a ball mill and then agitated for varying periods.

The tailing

assays dropped steadily as the period of agitation was increased and this
is reliable evidence that re-precipitation is not taking place.

Summary:
i 3 Reagents consumed, 1b./ton
Period of Tailing . '
Test No. agitation, assay, Eth;‘agg“%n.
hours Au, oz./ton per cen KCN Ca0
16 0-15 76-0 1.88 6:25
20 0-13 79-2 1.88 6-20
24 0-125 80-0 210 6-50
32 0-105 83-2 2-10 6-26

75710—11
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Tests Nos. 19 to 27

In this series of tests several different schemes were tried, including pre-
washing and the addition of oxidizing reagents.

Particulars of each test will be given in detail in the following para-
graphs.

Test No. 19. In this test the ore was ground in water for 30 minutes
in a ball mill and then agitated in an open vessel for 48 howrs at 2-5 : 1
dilution. The solution was kept at 2 pounds per ton KCN and protective
alkalinity was maintained by the addition of lime. It was hoped that the
more thorough aeration resulting from the use of the mechanical agitator
would destroy the reducing power that was found by chemical determina-
tion to exist in pregnant solutions from previous tests. This did not take
place, however, and the tailing assay was high. The results of this test may
be summed up as follows.

Resulis:
Tailing 8880, Al .ttt iii it iiriiiearieeanerensnoneronenses 018 oz./ton
Extraction RN ....71.2 per cent
KON consumed. ... ..vviuiiiiriiiiiiiiininenriennsesnerensenns 2-9 1b./ton ore
(OF: 10 JNTe3 1111 U1« W N 86 «“

Test No. 20. In this test 1,000 grammes of the ore was ground for
30 minutes and then agitated for 24 hours in cyanide solution. The pulp
was then filtered and washed with fresh cyanide solution. Then it was
repulped in more fresh solution and agitated for another 24 hours.

Results:
i lInE 2880, Al s vt erreerieir e e enrransreneneroneroneananss 0035 oz./ton
g Y 1o | SN 94.4 per cent
KCN consumed .vv. 2:11b./ton ore
Ca0 conSUMEduee v evnerenseieriernrerierensereoreannseenenseans 65 «

Test No. 21. In this test a sample of the ore was ground for 30
minutes and agitated in cyanide solution for about 18 hours. Then sodium
peroxide was added, 0-5 pound per ton ore, and the agitation continued
for another 30 hours.

Resulis:
Tailing 8588, Al . .iiuniiiiriiiiirisiinesrarssesnnesrsonenans 0-09 oz./ton
g YT e | 85+6 per cent
KON consumed. . ...ouiunieineensiriiesinieraerieenssranenans 2.7 1b./ton ore
Ca0 consUMEd .. s evuiue i tvesrasiearasareersaensernseennns 625 “

Test No. 22. In this test the ore was ground for 30 minutes and washed
with water before treatment with cyanide solution. The pulp was agitated
for 48 hours in solution containing 2 pounds per ton in KXCN.

Results:
T ailing 0SS0y, Al . .utier it iirevaranseererenaroranes 0-09 oz./ton
Extraction.......... e ....85-6 per cent
KCN consumed. .. .ovvervierenernernernenns . vevess 2:251b./ton ore
Ca0 CONSUME. 1o vvuttten ey ererenneenserereennsrneerneraneenens 6-50 «

Test No. 23. In this test lead acetate was added to the ore while it
was being ground in the ball mill. After 30 minutes’ grinding the ore was
agitated for 48 hours in cyanide solution, 2 pounds per ton in KXCN. Lead

P
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acetate, being soluble, was used in place of insoluble lead oxide in this test
to see if it would more effectively precipitate soluble sulphides and thus
increase extraction.

Results:
A N AB88Y, Al st ttee e ieretterevttnenrensnenreneenennsses 0-095 0z./ton
Extraction......... e . ....84:8 per cent
KCN consumed. , . ... 2:25 1b./ton ore
(07T O I TS 1 T« F 6:60 “

Test No. 24. In this test the ore was ground for 30 minutes with
caustic soda, 6 pounds per ton ore, added. The pulp was then filtered and
washed with water and repulped in cyanide solution 2 pounds per ton
KCN. The pulp was agitated for 48 hours.

Results:
Talling A888Y, Al eeuunvrerireierneirtneeenensorersenseeneannns 0-11 oz./ton
Bxtraction. .. ..o i i 82-4 per cent
KON comsumed. .. ...oovvviiiiiineieinrienenernennrieearnenns 1-80 1b./ton ore
Cal consumed. . o..uv ettt i i e, 55 “

Test No. 25. In this test the ore was ground for 30 minutes in a
ball mill with lime added at the rate of 8 pounds per ton ore. After grinding
the pulp was filtered and washed with water. The cake was then repulped
in cyanide solution, 2 pounds per ton KCN, and agitated for 48 hours.

Results:
Talling a888Y, AlU..\eursrereirerrinrerereineeserieisneenneenns 0:03 0z./ton
Bbraction. .. .o vt e e i e i e 952 per cent
KCN consumed......oourvuirinriiiiininiriiiienrerirersiniis 1:40 1b./ton of
pre-washed ore
Ca0 comBUMEd. . vv ittt eee ettt iieeierrrrsnrerieenns 1 “ “

Test Nos. 26 and 27. These two tests were made using strong cyanide
solution, 5 pounds per ton KCN. The ore was ground for 30 minutes in a
ball mill and agitated for 48 hours in cyanide solution without any pre-
washing,

Results:
Test No. Tg,:si};,i;g Extraction, Reagents consumed, lb./ton
Au, oz./ton | Dercent KCN | Ca0
T 0-055 91-2 4.07 6:00
N 0-04 93-6 3:32 6-00

Tests Nos. 28 to 30

In this series of tests the ore at minus 14 mesh was agitated with lime
water for 40 minutes, then filtered, washed, and ground in water for 15,
20, and 30 minutes respectively. The ground pulp was then agitated in
cyanide solution, 2 pounds per ton KCN, for 48 hours. This was done to
see if the prewashing with lime could be effectively done in the coarser
sizes of first-stage grinding, thus allowing the finer second-stage grinding
to be done in cyanide solution.

75719113
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Results:
Teed sample, Au 0625 oz./ton
Tailing . Reagents consumed, 1b./ton
Test No. assay, Extx;agtl%n, '
Au, oz./ton ber cen KCN . ] CaO

TR 0-105 83:2 4.2 25
2 P 0-095 848 4.5 2:6
B0ttt e it e 0-055 81.2 4.2 275

Cycle Tests Nos. 31 to 86

In this series of tests the ore was ground in lime water for 30
minutes, filtered, and washed. Fresh cyanide solution, 2 pounds per ton
KCN, was put on the first lot of ore and the pulp agitated for 48 hours.
The solution was then filtered off, and made up to proper strength and
volume and used to treat the next bateh of ore. This was continued until
six batches of ore had been treated with one batch of solution. This was
done to test the fouling properties of the ore after prewashing with lime.

Results:

Tailing .
Test No., assay, Exgag:;%n,
Au, oz./ton p

Owing to the nature of the tests accurate figures for cyanide and lime
consumption could not be obtained, but it remained at approximately
1.5 pound KCN per ton of ore and 1.0 pound lime per ton of prewashed
‘ore.

Test No. 37

In this test the ore was ground in lime water for 80 minutes, the
pulp diluted to 2-5 :1 and agitated in a closed container for six hours
without cyanide. At the end of six hours the solution was made up to
2 pounds per ton in KXCN and agitation continued for another 48 hours.
The eyanide tailing was then assayed for gold.

Results: ,
Tailing 0S30Y, Al vs'uvreiresarerorroeseorasensaessisesaves 0-13 oz./ton
B g 141 o - VO N 79+2 per cent
KON consumed. . .vvvvrierseneneerseenresertosnersenssonsns 1.15 1b./ton ore
Ca0 consumed 6-75 “
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Test No. 88

In this test the ore was ground with lime in a ball mill for 30 minutes.
It was then diluted to 6 : 1 and transferred to a flotation cell and agitated
for six hours where it was very thoroughly aerated. The pulp was then
thickened to 2 : 1 dilution and agitated for 48 hours in cyanide solution,
2 pounds per ton in KCN.

Results:
Tailing 8887, AU, .\ .vvvreierneoeronrnenenencissinsiesrsians 0-045 0z./ton
DG YL o) 92-8 per cent
KCN constmed, .o ovvnrereirnerrorerreniecooiiososionssns 1-8 1b./ton ore
Ca0 consUMEd ..\ uuvyernenerernerrnononenaniorisieiiaariins 18-8 “

CONCLUSIONS

The results of the foregoing tests show clearly that this ore will have
to be given a pre-treatment with lime before it comes in contact with the
cyanide solution. The most effective method as shown by the small-scale
test work is to grind a mixture of ore and lime in water, then filter and
wash the pulp with water and treat it with fresh cyanide solution. Perhaps
this cannot be economically carried out in detail in practice but a flow-
sheet approaching the above conditions as nearly as possible, in keeping
with practical economy, is suggested here below.

Haler
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to smelter table
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TFigure 5. Proposed flow-sheet for cyaniding ore from Yankee Girl mine, Ymir, B.C.
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The ore mixed with lime will be ground in water in a ball mill in closed
circuit with a classifier. Two-stage grinding can be practised if desirable.
The classifier overflow at about 5 : 1, or 6 : 1 dilution will be passed over
concentrating tables where a lead concentrate will be taken off and at the
same time the ore will be given at least a partial wash. The table tailing
will then go to a thickener, the underflow from which should be at least
50 or 60 per cent solids. The thickened pulp, with sufficient lime added to
maintain alkalinity, will then be agitated and thoroughly aerated for 6 hours
in a Pachuca tank from which it will discharge into another Pachuca tank,
where the cyanide will be introduced and agitation carried on for 48 hours
. or as long as may be found necessary. The pulp will then be filtered in a
Merrill frame filter, the pregnant solution going to a Merrill-Crowe pre-
cipitation unit. Enough barren solution will have to be discarded to
compensate for the water coming into the agitation circuit with the thick-
ener underflow. The remainder of the barren solution, a portion of which
will be used to wash the filtered pulp and reunited with the main body, will
be made up to strength and returned to the first cyanide agitator. A pres-
sure filter is recommended because it will give maximum washing with a
minimum of solution, and this is important when the volume of solution
has to be kept within limits with water constantly being added. The lead
concentrate will be sold to a smelter and treated for its lead content.

The success of this method will depend chiefly on thorough washing
and aeration of the pulp before it comes in contact with the cyanide solu-
tion and on the absence of fouling matter in the cyanide solution. If no
other means of getting rid of the fouling matter can be found, the solution
will have to be wholly or partly discarded at regular intervals. The
amount to be disposed of will have to be determined by experiment, the
minimum being the equivalent of the water coming into the circuit with
the thickener underflow.

This method is virtually the same as that now in use at the Dome
Mines, South Porcupine, Ontario.
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Ore Dressing and Metallargical Investigation No. 510
GOLD ORE FROM ALCONA GOLD MINES, LTD., AT ALCONA,
ONTARIO

Shipment. The shipment consisted of two sacks of ore, net weight
approximately 200 pounds, and was received March 23, 1933. The sample
was submitted by Chas. A. Richardson, Manager, Alcona Gold Mines,
Ltd., Alcona, Ontario.

Characteristics of the Ore. The gangue is chiefly white quartz. The
metallic minerals present are pyrite, chalcopyrite, sphalerite, galena, and
native gold.

The pyrite is commonly disseminated as comparatively coarse grains
in the quartz. The remaining sulphides form relatively fine stringers in
the quartz and are mutually associated. The chalcopyrite, which is not
abundant, is associated with rare sphalerite which contains numerous tiny
dots of chalcopyrite. Galena is likewise comparatively rare, and is asso-
ciated mostly with the chalcopyrite and sphalerite, but may occur alone
in the quartz.

#: 1 The only native gold observed was present as small irregular grains
enclosed in galena. Its behaviour with etching reagents was misleading,
because it was not attacked by KCN; the effect on the polished surface was
only to form an extremely thin yellowish film, which was perhaps respon-
sible for protecting the metal against attack. Subsequent miecrochemical
anc}l spectrographic analyses, however, prove these grains to be impure
gol

An average analysis of the sample was as follows:—

7o 1 2:94 oz./ton
1 1< 10-01 “
L0703 =3 0+43 per cent
7 R 310 “

“
113
«

ExPERIMENTAL TESTS

A series of small-scale tests was made on the ore to determine the best
method of recovering the gold and silver from it. The work included tests
by cyanidation, amalgamation, and concentration. About 20 per cent of
the gold is recoverable by amalgamation, and from 10 to 15 per cent by
cyanidation but with a rather high consumption of lime and cyanide.
About 86 per cent of the gold and silver can be recovered in a high-grade
flotation concentrate with a ratio of concentration of 6 : 1 or 7 : 1. The
flotation tailing will assay about 0-5 ounce per ton in gold and this cannot
be appreciably reduced either by amalgamation or tabling, although a small
amount of high-grade table concentrate may be produced. Details of the
tests follow.




152

AMALGAMATION AND FLOTATION
Tests Nos. 1 to 4

In this series of tests four lots of the ore at minus 14 mesh were ground
in jar mills for 15, 20, 25, and 30 minutes respectively. The pulp was then
amalgamated with mercury for 30 minutes and the amalgamation tailings
were floated with the following reagents:—

A 0 1 TN 10-0 lb./ton .............
Potassium amyl xanthate “
Pine ofl.seeriiviiir i e e .

The flotation concentrates and tailings were assayed for gold and the
amalgamation tailing assay was calculated back from these.

Results:
Teed sample, Au 2-94 oz./ton.

13

: Recovery by | Recovery in
Test Weight Assay y by :
Product 4 ! ! amalgama- | flotation con-
No. per cent | Au, oz./fon tion, per cent centrate
Flotation concentrate......... vee 13.7 12.71
1 {{Flotation tailing......... . 863 0:71 20-1 591
Amalgamation tailing (ca 1000 235
Flotation concentrate..... 12.7 12.87
2 {|Flotation tailing....... 87:3 0.845 19-4 55-3
Amalgamation tailing (ca 100-0 | 287
Flotation concentrate....... 10:9 13.98
3 {|Flotation tailing....... 89-1 0-94 19-7 51-8
Amalgamation tailing (ca 100-0 2.36
Flotation concentrate..... 14.8 11.42
4 {|Flotation tailing........ 85.2 0-81 18.7 575
Amalgamation tailing (ca 100-0 2-39
CYANIDATION

Tests Nos. 6 to 8

In this series of tests four lots of the ore were ground in jar mills for
the same periods of time as those in Tests Nos. 1'to 4. The pulp was then
agitated for 48 hours at 2-5 : 1 dilution in cyanide solution. The strength
of the solution was kept at 2 pounds per ton in KCN by additions of the
- salt from time to time. Protective alkalinity was maintained by the
addition of lime. A screen test showed the grinding to be 52-9, 67-0,
71.0, and 80-4 per cent minus 200 mesh in Tests Nos. 5 to 8 1espect1vely

Results:
Teed sample, Au 2:94 oz./ton; Ag 10-01 0z./ton

s Iixtraction, Reagents consumed,
’II'\tTast Tailing assay per cent Ib./ton
0.

Au, oz./ton I Ag, oz./ton Au | Ag KCN I CaO
| T 257 7:10 12-6 29.1 8.6 169
6... 2-50 605 15:0 3046 9.6 17.0
7. 260 7.02 11:6 29:9 9:6 172
R 2:70 7-08 8:2 29-3 91 17.2
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The high consumption of eyanide is no doubt due to the copper con-
tained in the ore and the high lime consumption is due to its oxidized
condition.

Failing to obtain any worthwhile recovery by amalgamation or cyani-
dation, an attempt was made to concentrate the ore by flotation. A series
of small-scale tests was made for this purpose using different reagent
combinations and different grinding. In one case the flotation tailing was
tabled, and in another case part of the flotation tailing was amalgamated
and cyamded and part of it cyanided only. Selective flotation of the
sulphides, tried in Test No. 10, proved a failure, so the concentrates were
mixed together and assayed as a bulk concentrate.

FLOTATION
Test No. 9

The ore at minus 14 mesh was ground for 40 minutes in a jar mill,
the charge being as follows:—

[0 T 2,000 grammes

2% 73 ,500 “

LS 1o P -1 A 20:0 1b./ton

Aerofloat N0, 25...0viieiiieiiirniiieiiier it 0-07 ¢
Reagenis to Cell:

Potassium amyl xanthate........coveeieeiereniieniiiniiireens 0:01 1b./ton

Pine 01l ... e e 0-05 “

The produets were assayed for gold, silver, copper, lead, and zine.
Results:

Assay Distribution of metals, per cent
: Weight,
Product pert Au Cu, Zn, A N o j .
cen ! per per per u g u n
oz./ton | oz. ﬁ,on cent | cent | cent

Concentrate...... 16-2{ 15.-82| 57-08| 2-80 11-7! 2.80 84-8| 85.9| 87-1 63.5 91-5
Tailing........... 838 0:55 1-81] 0-08 1-30] 0-05{ 15.2 14.1| 12.9{ 36:5| 85
Feed (cal.)....... 100-0 3:02f 10:76{ 0-52f 2-98] 0:80]......0ceeusufovuriefoveeasfovnnns

A screen test of the flotation tailing showed the grinding to be as
follows:—

Weight,

Mesh per cent,
e L 0-2
——-100-—}—150 ............................................................... 3:3
Bt 1511 1 9:9
L1 L0 866
0 7 N 100-0

FLOTATION
Test No. 10

Selective flotation was attempted in this test but did not prove success-
ful, so the concentrates were all united and treated as a bulk concentrate.

The ore at minus 14 mesh was ground for 40 minutes in a jar mill,
the charge being as follows:—

O L. st v es e ansnnenessnsranrsetenenensasaossnesassruessosessacnras 2,000 grammes
7770 1, 500
02008 e tsteteereetetntrareneesaasisinesnosarsaseersaesnonns 30-01b. /ton

aCN
Aerofloat N0, 25...vuuvriiertivnreeienererinarnisenssiressiorsies 0-07 “



Reagents to Cell:

Cu, Pb float—Cresylic acid........ et etee ettt 0-07 lb./ton
Zn float—CuSO04.cevvvueii i, Cererhrenereeaes 1.0 ¢
Sodium Aeroflont ....oiiiiiii i i i 0.1«
Cresylic 8010, ettt ineee e renreetesrorseensorasasnsoosnss 0-07 ¢
Re-float—Potassium amyl xanthate.......oovevviiiiiiiiininens 0.2 «
Pineoil..ooovvnvienennnnns N 0-05

The products were assayed for gold, silver, copper, lead, and zine.
Results: )

. Assay Distribution of metals, per cent
Weight,
Product pert Au Ag Cu, | Pb, | Zn, A A o e | 2
cen ' ! per | per | per u g u n
oz./ton | oz./ton cent | cent | cent
Concentrate...... 13-5 17.32| 65-18| 3.26/ 13.81} 3.30| 86-5| 87-3| 92-7} 64-2f 91.2
Tailing........... 86:5 0-42 1-48] 0-04| 1.32} 0.05( 13.5( 12.7| 7.3} 35-8 8.8
Teed (cal.)....... 100-0 2:70(  10-08] 0-47| 2:91 0:49]...... ... ]eviiiifieeniifiinnn.

FLOTATION WITH CYANIDATION AND AMALGAMATION
Test No. 11

In this test the reagent combination was the same as that for Test
No. 9 except that 1-0 pound per ton CuSO, was added to the cell near the
end of the operation to see if it would reduce the tailing assay.

The ore at minus 14 mesh was ground in a jar mill for 40 minutes as
in Test No. 9, the charge being as follows:—

[0 - ettt e bt a et et e ey 2,000 grammes
Water. . cooeniiiiiiiiniiinnes “
NEZCO3. et erenrenenneneniriananes

Aerofloat No. 25.....

Reagents to Cell:

Potassium amyl xanthate
Pine oil.eieeirvvieinnneniiinenns
L1110 S O R . “

The concentrate and tailing were assayed for gold and silver. A sample
of,the tailing was cyanided and another sample was amalgamated and then
cyanided, the tailings in these three cases being assayed for gold only.

Summary:

Distribution of

Reagents
s Assay metals, '
Product W(Ia)le‘:gl}‘t’ per cent tb.fton
cent
Au, Ag,
oz./ton | 0z./ton Au Ag | KCN | CaO
Concentrate..... e reeere e 20-3 | 11.82 | 46-86
Talling. .ot eeieiiiienieeiaernenens 79-7 050 1.78
Teed (Cal)..vvvriieienenniinenninnens 100-0 2-80 | 10-93
Amalgamation tailing............... 79-7 0-38 |........
Cyanide tailing..............ooveel 79:7 ( 0-205 |........
Amalgamation tailing cyanided..... 797 0125 |........
i . Per cent
Net recovery of gold by amalgamating flotation tailing.................. 3.
Net recovery of gold by cyaniding flotation tailing, .............ocovenit, 84

Net recovery by cyanidation of amalgamation tailing.................... 7-3
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FLOTATION AND TABLING

Test No. 12

In this test the flotation tailing was tabled to see if its gold content
could be reduced in this way.

The ore at minus 14 mesh was ground for 40 minutes in a jar mill,
the charge being as follows:—

£ Y 2,000 grammes
7 Y ,500 “

B -7 6] 6 T N 20-0 Ib./ton
Aerofloat NoO. 28, ceee e iiie it ie e ie et ieeieeareereenn, 0.07

Reagents to Cell:

Potassium amyl xanthate.............cocoiiviiiiiieineninenen., 0-01 Ib./ton
o 1T Rt 0-05 ¢

All products were assayed for gold and silver.

Results:
Distribution of metals,
Product Weight, Assay per cent
per cent
Au, oz./ton l Ag, oz./ton Au l Ag

Flotation concentrate............. 15:9 15-93 55.52 84-6 84-1
Table concentrate................ 1-8 7.36 11-18 4.4 19
Table sand tailing................ 657 0:376 1-36 8.2 85
Table slime tailing............... 16-6 0-50 347 2-8 55
Teed (cal)uvvvvrenninnninn., 100-0 2-99 10-50 100-0 100-0

FLOTATION

Test No. 18

Extremely fine grinding was tried in this test as a means of obtaining
a clean flotation tailing.

The ore at minus 14 mesh was grournd for one hour in a jar mill, the
charge being as follows:—

[ =Y 2,000 grammes
i 7 ,500 “

B L 6 200 Ib./ton
Aerofloat NO. 28, ueeier ittt iee i e e s 0-07

Reagents to Cell:

Potagsium amyl xanthate.............ccooiiiiiiiiiiiiiinnn. ... 0-01 Ib./ton
Pine oil..eeieeen i i e e e e e 0-06 ¢

The flotation tailing was screened on a 200-mesh screen, the plus and
minus along with the concentrate being assayed for gold and silver.
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Results:
Distribution of metals,
Weight, Assay per cent
per cent
Au, oz./ton I Ag, oz./ton Au Ag
Concentrate....oovveeerienennnn 15:0 15:6 63-62 781 839
+-200-mesh tailing................ 2.9 7.1 275 6.9 0.7
—200-mesh tailing,.,............. 821 0-65 2.14 15-0 15-4
Teed (eall)vveiinirerniieniinen,s 1000 3:00 11-40 100-0 100-0
Screen Test, Flotation Tailing
Weight,
Mesh per cent,
200, 1 sttt e e 3-4
200 s e e e et et e e bt a e e e aa ey 966

CONCLUSIONS

The ore, as represented by the sample submitted, does not respond
readily to any ordinary method of treatment. The sample is highly oxidized
and therefore consumes a relatively large quantity of lime during cyanida-
tion and owing to its copper content consumes an abnormal amount of
cyanide. Extraction by cyanidation is very poor, as may be seen from the
results of Tests Nos. 5 to 8. Some grains of free gold were panned from a
sample of the ore and although they appeared to be clean and of a nice
bright yellow colour they showed no reaction whatever other than the
formation of a thin yellowish film when treated with cyanide solution.

Maximum recovery by amalgamation was 20-1 per cent of the gold
and this dropped slightly with finer grinding to 18-7 per cent at 80-4 per
cent through 200 mesh.

High-grade flotation concentrate can be produced with a fair ratio of
concentration, but it has not been possible to produce a flotation tailing
lower than 0-5 ounce per ton in gold. This is probably due to the presence
of limonite resulting from alteration of the pyrite and containing the gold
originally in the pyrite from which it was formed,

A good recovery was obtained in Test No. 11 by floating the ore and
then amalgamating and cyaniding the flotation tailing, The final tailing
assayed 0-125 ounce per ton in gold, which is high, and there still remains
the problem of treating the flotation concentrate to recover the gold from
it. Although the overall recovery in this test was 96-5 per cent, this figure
might be greatly reduced if ore of the same characteristics but lower in
grade were being treated. :

1t is, therefore, suggested that another sample of ore, taken from depth
to avoid the oxidized condition, and more representative of the grade to
be milled, be submitted for further test work.
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