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Mines Branch Investigation Report IR67-59
RECOVERY OF GOLD AND SILVER

FROM MOUNT NANSEN MINES LIMITED
CARMACKS AREA, YUKON TERRITORY

by
T B Bevry &

SUMMARY OF RESULTS

The gold-silver ore from Mount Nansen Mines Limited
assayed 0.4,2 oz Au/ton and 29.58 oz Ag/ton. .

A barrel amalgamation test showed that there was
virtually no free milling gold or silver in the ore.

A The results of batch cyanidation tests on the ore
ground to 77.6%-200 mesh and agitated at a dilution of 2:1 and =
a solution strength of 1.0 1b NaCN/ton and 1.0 1b CaO/ton |

were as follows; : ‘

-

Test Agitation Extraction %
No. time hr Au Ag
L 23 82.6 8L.2
7 b 82.6 | 86.8

10 72 B3.3 | 87k

Flotation, by itself, as a means of concentrating
the gold and silver was unsuccessful.

Attempts to recover residual gold and silver from
cyanidation residues by flotation were only partially successful
in recovering an additional 4.7% of the gold and 5.8% of the silver.

Desliming as a means of pre-concentration was
unsuccessful. :

% Technical Officer, Non-ferrous Minerals Section, Mineral
Procéssing Division, Mines Branch, Department of Energy, Mines

and Resources, Ottawa, Canada.
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INTRODUCTION

Mr. B.5. Imrie, Exploration Manager, Mount Nansen Mines
Limited, 420-475 Howe Street, Vancouver 1, B.C., asked the
Mines Branch to conduct an investigation into the recovery of the
gold and silver in the ore from their property in the Yukon
Territory.

Location of Property

The property from which the sample was taken is 29
air miles due west of Camaracks in the Yukon Territory. It is near
Mount Nansen on Webber Creek which runs into Nansen Creek.

Shipment

A drum of lump ore weighing 760 lb. was received at
the Mines Branch on May 10, 1965 and a project No. MP-0OD-6519
was assigned. '

Sampling and Analysis

A selection of hand specimens of the ore was submitted
to the Mineral Sciences Division for a mineralogical investigation.

The entire shipment was then crushed to 1/4 inch to
facilitate the cutting of an accurate head sample, A semi-
quantitative spectrographic analysis, and a chemical analysis was
done on the head sample.

The spectrographic analysis did not show any other metals
present in economic amounts.

The results of the chemical analysis of the head sample
are shown is Table 1.

Table 1

Head Sample Analysis*

Gold (Au) - 0.42 oz/ton
Silver (Ag) - 29.58 n n
Iron (Sol Fe) 5.83 per cent
Sulphur (tot S) 1.38 "
Insoluble e P e LU

*Internal Report MS-AC-65-929




Mineralogy of the Ore .

The results of the mineralogical investigation were
published in Mines Branch Investigation Report IR65-100 by
W. Petruk*, October 19, 1965. Only a summary of the results of
that investigation is included in this report.

"A mineralogical study of ore samples from the Mount
Nansen deposit in Yukon Territory shows that the ore is compose
chiefly of siliceous rock and breccia, and contains minute grail
of silver-bearing minerals. The silver-bearing minerals are
freieslebenite, acanthite and native silver. Other minerals in
the ore are arsenopyrite, pyrite, sphalerite, galena, chalcopyr
bornite, pyrrhotite, covellite, quartz, pyroxene, rutile,
calcite, arsenobismite, scorodite and goethite.”

OUTLINE OF INVESTIGATION

1. Barrel amalgamation to determine presence of free
gold and silver.

2. Batch cyanidation of ore at different grinds and
cyanidation conditions to achleve maximum extraction

of the gold and silver.

3. Gravity and flotation consentration of the gold and
gilver.

Gravity concentration, flotation and cyanidation. y

I

5 Cyanidation and flotation of cyanidation residue. |
6. Desliming tests.
7

. Settling tests.

e

—— P— s e e e -—

e e e P

%Senior Scientific Officer, Mineralogy Section, Mineral Scien
Division, Mines Branch, Department of Energy, Mines and
Resources, Ottawa, Canda.




DETAILS OF INVESTIGATION

Barrel Amalgamation (Test 1)

A 1000 gram sample of -10 mesh ore was ground to about

64,%-200 mesh and was amalgamated for 1 hr with 20 ml new

mercury and 1.0 1lb lime/ton.

The amalgam was assayed for gold

and the amalgamation residue was assayed for gold and silver, with

the following results.

Table 2

Results of Barrel Amalgamation Test

Product Au Assaysoz/ton* ‘Distribution % (3)
Amalgam 0.145 0.0042 L,0 A
Amalgamation residue B O.41 28.37 99.0 . 95,9
Head == 10142 |29, 582 | -100.0- ] - 100.0

%*Internal Report MS-AC-65-905, 65-1068

(1) Calculated.
(2) Head sample assay.
(3) Calculated by difference.

e T e e e

A series of cyanidation tests were carried out on samples
of the ore under various conditions.

results are shown in Table 3.,

The test conditions and the
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Test 26

The results of the straight cyanidation tests made it
desireable to determine the gold and silver extractions obtained
at the different size ranges. Accordingly two 1000 gram samples
were ground for 20 minutes and one of these samples was cyanided
for h% hours at a solution strength of 1.0 1b NaCN and 1.0 1lb
CaO/ton and a dilution of 2:1. The results of this test are

shown in Table 4.

Table I
Calculation of Au - Ag - Extraction from Sized Fractions Test 26
Particle Feed + Head Assays* Head Distn Residue Assays* | Residue Distn Fract Ext
Size Res oz/ton (A) % oz/ton (B) % g
Av_;ra.ge *
t
% Au Ag Au Ag Au Ag Au Ag Au Ag
+ 65 mesh 6.0 0.07 5.52 1.1 1.3 0.06 2.49 2.4 3.2 .3 | 54.9
+100 " 15.2 0.13 .| 10.22 5.3 6.1 0.08 3.54 8.3 11.8 38.5 | 65.4
+150 " 15, 0.20 | 15.68 8.3 9.4 0.12 4.39 12.6 14.8 LO,0 | 72.0
200 | " 8,6 0.27 | 21.33 6.2 741 0.145 5.25 8.4 9.7 46.3 | 75.L
+ 56 m 2.8 0.385] 56, 2.9 5.1; 0.29 11.68 5.4 7.0 25.7 | 79.4
+ L0 " Tia 0.29 | 21.10 a7 9.2 0.18 5.37 13.6 131 38.0 | 74.6
+ 28 " Fa 2 0.342) 25.58 6.6 7.1 0,20 5.39 9.7 8.4 k1.5 | 78.9
+20 " 5.8 .3 29.71 6.0 6.6 0.215 5,46 8.k 6.8 ug.g 81.6
2 b.5 0.50 | 36.10 6.0 6.3 0.21 5.39 6.3 5.2 58,01 85,1
+10 ! 3.3 0.54 | 29.25 =7 5.0 0.18 4.99 4.0 3.6 66.7 | 87.3
=heTHo i 19.5 0.85 | 47.65| 44h.2 | 35.8 0.16 3.89 20.9 16.4 81,2 } 91.8
Total 100.0 0.38 | 25.93 100.0 |100.0 | 0.15 | 4.64 100.0 | 100.0 | 60.5| 82.2 |

*Internal Report MS-AC-67-519

Y 100-—4~
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entration

_Oravity and Flotation Goncentral

A LOUO gram sample of -10 me
by jigging. The jig tailing was groun
was tabled. The table tailing was flo
infrasizer analysis was carried out on

The operational data
are shown in the following tables.

(Test 27 and 28)

sh ore was concentrated
d to 6..0%-200 mesh and

ated.

A screen and
this flotation tailing.

and the results of Test 27

Table 5 ~a
Flotation Scheme Test 27
: Operation Reagents 1b/ton Time pH
feed min
Grinding - - 20
Conditioning soda ash 4.0 7.9
copper sulphate 0.5 10
Aero Xanthate 301 0,05 2
1" " 350 0.15
Aerofloat 205 0.05
Flotation* £ 25 0. 075 18
pine oil 0.090 7olp

*reagents were stage added as needed during flotation.

-

Table 5D

Results of Test 22

Product Weight As; ysozlpbn* Distribution %
% u Ag Au Ag
Jig conc 3ol 0.55 196.36 2.0 9.8
Table " (1) 1.0 - e 379.15 B 13.58
Flop 4 77 Lolyh 206.39 29.9 57.3
g Vine 89.9 a2t 6.03 64.9 19,40
Head (calcd) 100.0 0.374 28.01 100.0 | 100.0

(1) jig bed added to table feed
Internal Report M5-AC-65-1076

ale
P

1
i
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Table 5-c¢

Screen and Infrasizer Analysis

Flotation Tailing Test 27

Particle Weight | Assays oz/ton™ Distribution_% .
Size %F A Aé, Au Ag
+65 h 1:8 0.090 2+53 0.6 L, 0
00 " oot 1 ozege. . 3009 3.2 6.0
+150 " 177 45k Oells 4.93 Qe 14,0
+200 " 8.0 0.190 5.82 5.6 e
+56 microns 5l; 0.29 7469 . 5.8 6.9
+40 " T2e6 0.235 5493 10.9 12.0
+28 " Db 0.270 5.54 95 8.7
+20 " T ol 0.300 Bl 8.2 6.6
L A T it 5.0
+10 " L) Ue3 10 5487 5.4 3.9
2315l 19,5 0.480 9.12 A O 28,2
Head (calcd) 100.0 G. 271 6411 100.,0 100.0

%Internal Report MS-AC-65-112l

Test 28

73.8%-200 mesh and was floated.

A 2000 gram sample of -10 mesh ore was ground to
A 1000 gram head sample was

ground to the same fineness and a screen and infrasizer analysis

was done on the ground pulp and on the flotation tailing.

The following tables show the results which were obtained.

Table 6H-a

Flotation Scheme Test 28

Reagents 1lb/ton feed

Operation Aero Xanthate|Aerofloat| Aero Pineh 5p. |Iime| PH
A J0I1 350 1208 L5 LL0L i (P22 PVY3 dMin
Grind G - 0.1 TO.02] - - - 302]LR
Condition| 0.02 - 0.02) - - 0.02 - 5 -
Float 1 - = - - & & 16.2
Condition| 0.02 - 0.02]0.02| - 0.02 3 -
Float 2 - = = - - = - 65 15:9
Condition| 0.02 - 0.0210.02 0.02 - 3 =
Float 3 - - - - - - - & 156
Condition - = = - - 1.0 3 5.9
Condition 0.05 - - Q.05] 0,02 - 3 -
Float 4 | - -~ - - - 6 57




Table 6=<b

Results of Test 28

Prod Weight Assays oz/ton* | Distribution .
roduct % ) -~ i T
Flot Conc ﬁg % 7.2 1.30 1251.06 23.5 1 .63,5
" 1 .N 5' 0 79 45.05 10.9 8.7
s T s 2 t.g 8 g 29.33 6.3 il i,
. = . L5832 6.6 20
Efgglgedlconc 2Lo5 0. 890 100,18 L7 .3 78,3:
Hoad Tealod] e 0.2751 7.81 [ 557 1213
calcd) 100.0 0.0 | 28.86 1 100011600
*Internal Report MS-AC-66-109
Table 6-c :
Screen & Infrasizer Results Test 28
Flotation Feed Flotation Tailin |
Particle Weight | Assays oz/ton Distribution % [ Weight Assays oz/ton* Distribu )
Size % Au Ag Au Ag | % Au Ag Au Ag |
+65 mesh o.u“}_ 0.355 7.70 6 e 2.9 0.190 | 6.18 2.0 2.3;
+100 " 4.8 8.0 0.100 | 4.76 2.9 L.8
R e b e B e B O O R
+756 microns | 1212 0.330 | 32.67 5.8 1524 12.9 0.320 | 11,28 15.1 | 18,6
+ 40 " 10.3 0:285 | 2047 Folke Rk [l 3) 0.260 | 7.41 11,6711
+ 28 - 11.4 0,340 | 24.38 9.4 10.1 9.8 0.290 | 6.77 10.4 8.4
0 8.0 0.370 | 28.03 7.2 L] 0.330]| 6.89 9.2 | 6.6
SR O O I
ot ) . . . o . . De .
SR 22.4 0.755 | 4h.76 41,0 36000257 0.430 | 10,00 2.6 | 20.0
Head (caled) | 100.0 0.4l . | 27.62 . |100.0 |100.0 | 100.0 0.270 | 7.86 | 100.0 |100.0

*Internal Report MS-AC-66-109



Cyanidation followed by Flotation (Test 29)

In all of the foregoing tests between 25% and 40% of
the gold and silver remained in the tailing. The screen and
infrasizer analyses of the mill products showed that a large
proportion of the unrecovered values were concentrated in the
-10 micron fraction.

Bulk cyanidation followed by flotation of the
c%anidation residue seemed to offer the best prospect of reducing
the losses in the disposable tailing.

To test this theory, a 16,000 gram sample of -10 mesh
ore was ground to 64.0%-200 mesh and was cyanided in an open
agitator for 24 hours at a dilution of 2:1 and a solution
strength of 1.0 1b NaCN and 1.0 1b CaO/ton. The pulp was then
filtered and washed to remove the soluble gold and silver and
excess cyanide.

The cyanidation residue was then repulped and wet-
split into eight test samples for flotation.

In Table 7 which follows, the results of these tests
are shown with the reagents which were used.
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Desliming of Ground Ore

round ore.

Table 8 shows the results of desliming tests on the'

In each test the ore was ground for 20 minutes

64.1% -200 mesh) and was deslimed in a Wade 7 in. by 'y it

hydroseparator.
Table 8
Results of Desliming Ground Ore

Test | . Weight| Assays oz/tomx | Distribution % | pat

No Froduct % Au Ag Au Ag %/%in
Underflow Tieh 0.19 2335 60.4 67.2

30-A| Overflow 22. 751 70,4.25 38.88 39980 32.8 04575
Head (caled)|100.0 | 0.24 26.88 | 100.0 | 100.0
Underflow 6l .6 0.20 22.00 L6.,5 e

30-B | Overflow 35wl e o2 3h.45 b3 55 46,2 1.140
Head (calecd)|100.0 0.28 2641 1000 | 1000

_ .| Underflow SR AR N L e 21.66 21 e85 %45, 3

30-C | Overflow T W e Y I e ] 1.725}
Head (calcd)| 100.0 0.30 2 fail. 100501 LOB,0
Underflow Vsl Ol 19.46 22..5 7%

30-D | Overflow lu2ai3 0.56 35,96 ot lg 5745 230
Head (calecd)| 100.0 U.31 26 L, 100, 04 100.0

*Internal Report MS-AC-66-984
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Settling of Cyanidation Residues (Test 31)

Cyanidation residues from tests ground for the same
time were split into fractions for settling rate determinatio:
with and without Separan NP-10 added.

Taole ©

Results of Settling Tests

Initial Separan Final Settling Thickener Aret
Density NP-10 Density Rate 1.333 (I-F)
() lo/ton ore (F) (R) ft/hr o |
o  feon/2L hy
1% L nil (62551 1.66 Sa
i 0e01g5 0, 65210 2.00 279
L 0.020 & 2650 j Wit <)
Y 0.025 i ) L.34
& 0.040 i 20 LE%s
" 0.080 (G} S 5.83 Gatfly
2zl nil 0,525 0.83 .81
4 05 0125 B, 25980 deske5 2uR2
i 0.020 0. 5831 1.66 1.G4
v 0.025 i 2425 Lsls
v 0.040 @575 2,50 1529
& 0.080 Queif 5k 5400 0.60
2. nil O, 595k 0.50 3570
¥ 00125 by ©.75 Rainl
4 0.020 ! 0.84 2.2l
7 0.025 § 1.00 1.88
¥ 0.040 0. 58%1 1.25 18
4 0.080 06731 227 0.78




CONCLUSIONS

The shipment from Mount Nansen lMines Limited was a highly
oxidized siliceous rock and breccia containing a number of fine-
grained silver<bearing minerals identified as freieslebenite,
acanthite and native silver. Mo gold bearing minerals were
identified.

A conclusion of the mineralogical investigation was
that very fine grinding would be required to effect complete
liberation. This conclusion was borne out in the test work in
which a large proportion of the gold and silver is present in
the -10 micron fraction as shown by the results of the analyses
of the mill products. (Tables 4y 5-c, 6-¢)

The almost complete absence of amalgamable gold and
silver coupled with the fine state of sub-division of the gold
and silver minerals made straight cyanidation of the ground ore
an obvious starting point in this investigation. In Table 2
the results of 25 Straight cyanidation tests done under varying
conditions are detailed. While no explanation is advanced for
certain anomalous results, it appears that with the conditions
which prevailed in Tests Ly, 7 and 10 (Table 3) in which only
the agitation times were changed, the best recoveries of about
83% and 86% of the gold and silver respectively were obtained.

In Table 4 is shown the amount of gold and silver extracted in
each screen and infrasizer fraction. The extraction of gold

and silver increases from the coarse to the fine size range.

These results are a measure of the degree of liberation required
to obtain the highest recovery. If it were economically possible
to grind this ore to all minus 10 microns the recovery of gold and
silver might be 81.2% and 91.8% respectively.

The amount of gold and silver remaining in the final
tailing was of considerable concern. A series of flotation tests
(No. 29 A-G) was done on cyanidation residues in an attempt to
find a reagent combination which would concentrate these residual
gold and silver minerals. These tests were only partially successful
as an additional 4.7% of the gold and 5.8% of the silver (Test 29-G)
was recovered. This still left 3 tailing of 0.09 oz Au/ton and
and 4.09 oz Ag/ton.

Flotation by itself as a means of concentrating the gold
and silver was unsuccessful.




in lable 7 attempts to- deslime the

As may be seen
re unsuccessful.

ground ore Lo remove barren material we

expected with highly oxdized material the

settling rate of untreated solids was relatively slow, Tests
showed that the settling rate could be increased appreciably

by the addition of a settling aid.

As might be
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