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Mines Branch Investigation Report IR 70-61

RECOVERY OF GOLD AND SILVER FROM AN ORE
FRCH MOUNT NANSEN MINES LIMITED, Y.T.
by

T.F. Berry® and R.W. Bruce¥¥

SUMMARY OF RESULTS

The shipment of ore assayed 0.415 oz Aufton and 17.405 oz Ag/ton.

A grind of 35% minus 200 mesh and a flotation time of 20 minutes
gave the best recovery by flotation. In Test 26 a final concentrate assaying
2.99 oz Au/ton and 149.38 oz Ag/ton was produced with a recovery of 72.0% of
the gold and 83.8% of the silver. The flotation rougher recovery in this test
was 90.4% and 93.7% of the gold and silver respectively. The cyanidation of
the rougher tailing gave an additional recovery of 3.8% of the gold and 3.5%
of the silver. .

Weight losses of over 30% were achieved during roasting by the partial
elimination of the arsenic, antimony and sulphur in the concentrate. However,
a high loss of gold and silver occurred particularly in those roasting tests
in which salt was used.

In no test in vhich cvanidation alone was tried on the ground ore,
on the flotation concentrate,or on a calcine, was the recuvery of gold and
silver sufficiently high to make this method of treatment an attvactive proposi-
tion.

el Officer and *icad, Non-Forreus Mincrals 8Seoo
Biviston, Mines Lranch, Geparusest of Energy, Nines an
Canada.

tivn, Mineral Processing
4 descurces, Ottawa,
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INTRODUCTION

Mount Nansen Mines Limited is a silver-gold property under develop-
ment in the Carmacks district of the Yukon Territory. The company is 66 per
cent controlled by Peso Silver Mines Limited.

The property at preseat consists of three main orebedies, twe of
which, the Webber and the Broun-McDade, are oxide and the third, the Heustis,
contains high-grade massive sulphides.

In 1967, metallurgical work was done by the Mineral Processing
Division of the¢ Mines Branch on a shipment of oxide ore from the Webber deposit.
The results of this work are contained in Investigation Report IR 67-59.

On February 16, 1968, Mr. B.S. Imrie, General Manager, Mount Nansen
Mines Limited, 420-475 Howe Street, Vancouver l, B.C. expressed some concern
with the high tailing losses shown in the original investigation. He felt
that a new approach was warranted and requested an investigation on a fresh
sample of ore from the property.

During a visit to the Mines Branch, Mr. Imrie indicated that a cyani-
datiaa plant would be installed at the-property to recover additional silver

2,

and gold from the flotation tailing.

-

Shipment

On February 23, 1968, three boxes of mixed sulphide-oxide, weighing
300 1b, were received at the Mines Branch. The investigation was started on
March 7, 1968 and was given the Project No., MP-OD-6803.

Sampling and Analysis'

The shipment which was all minus % inch was riffled into two fractions,

one of which was bagged for future work. From the other, a large number of hand
specinens were selected for a wmineralogical investigation. The remainder of
this ore was crushed to minus 10 mesh and was split into 2000-gram test samples.

One of the test samples was taken as a head sample for spoectrographic,
chemical and screen analyses. These results are shown in Tables 1, 2 and 3,



TABLE 1

Semi-quantitacive Spectrographic Analysis®

Si, Al - Principal constituent
As - <«2.0 per cent

Fa « <l.0 n m

Sb, Ca, Mg, Cr, Ti, Ni - <Q,1 n ®»

Cu, Ag, Co - <001 n n

*From Internal Report MS-AC-68-33.

TARLE 2

Head Sample Analysis®

Gold (Au)
Silver (ag)

0.413 ozfton
17.405 =» =

i

Lead (Pb) - 1.32 per cent
Zine (Zn) - D40 noon
Copper (Cu) - D08 v w
Antimony (Sb) - Q.43 n
Arsenic (As) - 1.91 » n
Iron {Sol Fe) - 62 o om
Sulphur {Total S) - 1.16 =n m
Inscluble - 68,32 n n

*From Internal Report MS-AC-568-210.



TABLE 3

Analysisvﬁiuﬁead Sample Screen Fracticns

P

‘ i We Assays® Distribution %
Product » ~ T ~

i R * Au Ag As Fe s Au | Ag As Fe 8

+10 mesh -1 - - - - - - - - S

=10t14 M 27.41 0.2657 12.645] 1.69] 3.80] 2.38} 18.3 ] 20.9f 21.8 | 21.5 | 20.4

=14420 m 20,01 0.2904 13.61 | 1.81] 4.00] 2.57{ 14.7 ] 16,471 17.1 | 16.6 | 16.1
1 -20828 n» 12,14 0,285} 15.435) 1.77) 4.10] 2.80 8.71 11.6] 10.1{ 10.3 | 10.8

-28+35 u 8.170.2704 17.03 | 1.69] 4.30] 3.19 5.5 8.3 0.5 7.3 8.1

"‘35‘-"'{53 " 518 002?5 19:;3() 1«77 &090 3_*-9 696 6*8 4-8 5‘9 f)-3
§ ~4B105 " 5.01 0.37 ] 20.48 | 2.12] 5.30f 4.01 4,7 6.2 5.0 5.5 1 6.3
1-65+100 * 3.810.525] 21.575) 2.62] 5.90] 4.51 5.0 5.01 4.7 4.6 5.4
1 =100+150 ©» 3.3]10.65 } 23.77 3.54] 6.80] 5.32 5.4 4.7 5.5 4,6 5.5

~150+200 " 2.840.85 | 25.48 | 4.58] 8.90] 6.40 6.0 4.3 6.0 5.3 5.6

=200 om 11.7 § 0.845% 22.2151 3.33§ 7.60] 4.18% 25.1 15.8 18.5 18.4 15.5
Head (calcd) 100.0 3 0.40 § 16.55 2.12% 4.83) 3,19} 100.0{ 100.0§ 100.0 §100.0 {100.0

" *From Internal Reports MS-AC-68-316, 68-324.
*Assays in this and all succeeding tables are in per cent except gold and silver which

. ‘are in oz per ton.

Mineralopy of the Ore .

The results of the mineralogical investigation of this ore were published
in Mines Branch Investigation Report IR 068-33 by D. Owens®*, June 10, 1968.

In summary, the ore consists of siliceous rock and breccia which con~
tains disseminated grains of a wide variety of minerals. The silver is present
in the form of freibergite, andorite, pyrargyrite and electrum. Electrum was
the only gold~bearing mineral found in the ore. Other minerals included
boulangerite, bourngnite, galena, pyrite, arsenopyrite, marcasite, pyrrhotite,
sphalerite, chalcopyrite, covellite, goethite, anatase, quartz, jarosite, scoro-
dite, mica, chlorite, feldspar and graphite.

The main silver- and gold-bLeaving minerals are shown in the following
photomicrographs (Figures 1, 2 and 3).

FPechnical Officer, ¥
fopartment of Encrgy, Mines ﬁﬁd Resources, Uttawa, Canada.

{ineralogy Section, Mineral Sciences Division, Mines Branch,
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Figure 1. - Photomicrograph (in cil immersion) of a polished section

showing galena {(white) and pyrargyrite {light grey) combined
in gangue (black).

Bonh
mierons

Figure 2. - Photomicrograph {in oil immersion) of a polished section showing

numercus small inclusions of bdoulangerite {grevish white) and
& fow grains of arvsenopyrite {(white) in gangue (Black). The
large graia in the upper left portion of the photomicrograph is
freibargite {modium grey)d, sontaining inclusicrs of toth galena

B
et ;
end houlavgerize,




Figure 3. - Photomicrograph (in oil immersion) of a polished section
showing a number of grains of andorite (?)(dark grey) in
gangue {(black). The andorite {?) contains a few prains of
electrum (el). 7The other greyish white grains are arsenopyrite.

DETAILS OF INVESTIGATION

Grinding (Tests 1, 2, 3 and &)

To determine the grinding characteristics of the ore, four samples
were grourd for different times and a screen analysis was carricd out on ecach.
The results are shown in Table 4. Curves showing the size distributions and
the reduction rate to minus 200 mesh are shown in Figures & and 5.
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TABLE &

Screen Analysis of CGround Ore

Test Wt Assays® Disen %
No Froduct =
* * Au Ag Au Ag
1 +65 mesh §.1) 0.185{ 3.725 3.7 2.8
‘ 1‘5 “’ii‘i “{)3‘ iﬂ'{) " 11 uﬁ Ouiq 8;35 5.5 -5;?
{grind ~1G0¥150 » i4%.6 G.24 12.57 8.7 10.9
: -150+#200 » 11.38 0.385 16.385 11.3 11.5
-200 " 53.9 0.527 21.633 70.8 H9.1
Head (calcd) 100.0 ] D.40 16.86 1060.0 100.0
! 2 +100 mesh 7.1 0125 1 5.625 2.3 2.4
20 min ~-LO0+1I50 13.0 0.213 $5.527 7.1 7.4
grind -1504200 w 15.1 0,295 14.045 11.3 12.6
-200 " 654.8 0.48 20.10 79.3 77.6
Head {(calcd) 160.0 0.3%9 16.79 190;6 100.0
3 +100 mesh 3.6 - - - -
25 min “1%1 SO i 9-8 0*2‘* 811“ 3.3 6m5
grind 1504200 » 2.8 7 0.245 12.95% 8.7 10.6
"200 ” 72«8 OtM 19423 83~B 6219
iead (calcd) {100.0] 0.39 | 16.88 | 100.0 | 100.0
4 +150 mesh 8.0 ] 0.25 7.53 5.2 3.6
30 min -150+200 12.8 0.225 11.8% 7.6 9.0
grind -~ 200 " 79.2 Q.42 18,71 BT .2 87.4
Head {calcd) 106.0 .38 16.94% 100.0 1 1060.0

*From Internal Reports MS-AC-6B-311, 68-316.
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Figure 4. - Size Distribution of Feed and Ground Ore.
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Figure 5., - Rate of Reduction to Minus 200 Mesh.



'UteiimimaryaFfotgtiéﬁff?ésisjg;;6, 7 and 8)

b ,Brélimina:y:fle:aiion'tests‘weré'carrieé out on 2000-gram samples
thq~e:£fat;ﬁputjdifferent grinds. The flotation scheme used is shown in
rable 5. 8lipght varfations in-the amount of frother used were made with in-
‘creasing fineness of grind. The results of these tests are shown in Table 6.

TABLE §

Flotation Scheme Tests 5, 6, 7 and 8

oo . Reagents ~ lb/tem
Operation ;;ﬁe é pH
‘ NasCO3 | CuSO4 | *%301 | ***p.0.
Grind 65 5.0 - - -
Condition 10 35 7.9 2.0 1.0 - -
Condition 3 0.1 0.02
Flotation 21 0.15 0.08

*Reagents were stage added over the flotation time with brief

conditioning at each stage.
*%30]1 ~ Aero Xanthate 30L.
***PtOn - Fine Oill

TABLE 6

Results of Tests 5, 6,h7 and 8

Test Grind*%* Product We Assays* Distn %
v y _
5 65.0 Flot conc 28.7 {1.06 54,53 79.5 89.7
® o rail 71.3 §0.11 2.53 20.5 10.3
Head (calced) 100.0 10.38 17.45 (100.0 | 100.0
6 70.0 Flot conc 26.6 11.185 ) 57.93 81.1 90.6
o pail 73.4 10.10 2.185 18.9 9.4
Head (calcd) 100.0 {0.39 17.01 100.06 | 100.0
7 85.0 Flot conc 35.5 (0.921 54,34 83.5 93.4
W tail 64.5 |0.10 1.785 16.5 6.6
Head (calcd) 100.0 §0.39 17.24 }100.0 §100.0
8 90.0 Flot conc 40.2 (0.837 | 39.74 83.6 93.8
. " tail 59.8 {0.11 1.75 16.4 6.2
Head (calcd) [100.0 {0.40 16.94 {100.0 |100C.0
“From Lr. - .al Reports MS-AC-68-31il, 68-324.
wiie screen Lest was done on any of the flotation tailings. The finenesses
of grind were determined from the graph shown in Figure 5.
®




. Flotation Rate (Test 9)

silver minerals.

This test was done to determine the flotation rate of the gold and
The flotation scheme is shown in Table 7 and the test results

A size

in Table 8. In Figure 6 these results are graphically illustrated.
analysis of the flotation tailing from this test is shown in Table 9.
TABLE 7
Flotation Scheme Test 9
o . Time 9 . Reagents - 1lb/ton
peration p
Min | Solids Na,C03 | CaSo, | 301 | e.o.
Grind 40 65 10 .5 - -
Condition 3 35 8.2 0.5 | -
Flot No. 1 1 - & 0.04
" No- 2 1 - 0.03
" No. 3 2 . -
Condition 3 3.4 0u02 -
Flot No. & 4 - 0.03
" NOO «5 " L -
Condition 3 8.4 0.02 ; 0.015
Flot No. 6 8 - -
Condition 3 8.5 0.04 -
Flot No. 7 8 - 0.03
TABLE 8
Results of Test 9
We Assaysk Distribution %
Product %
Au Ag As S Au AR As 8
Flot conc No. 1 3.4 F 1.95 1235.49 2.47 | 22.02 17.2 47.9 14.8 24.3
" L 4,21 2.31 70,98 § 13,71 | 25.34 25.1 i8.1 26,3 36,0
w woom 3 4.1 4 1.78 49,39 9.86 | 14.91 19.0 12,1 18.6 19.4
t LU A 4.7 1 0.84 27.38 4.04 542 10.2 7.7 8.7 8.5
Ll " L 5 “.6 0@38 10.89 1.“6 1.60 lt.5 300 301 2v{¢
" woonf 7.51 0.26 7.26 1,12 0.96 de2 3.2 3.9 2.3
" L | 7.6 0.20 4.30 1.00 0.65 3.9 2.0 3.5 1.6
Flot tail 63.91 0.09 1.57 Q.71 0.32 14,9 6.0 20.9 6.7 1
Head (calcd) 100.6 | 6.38 16.72 2.17 3.08 11060.0 J100.0 {100,0 j100.

“From Internal Report MS-AC-68-324.
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TABLE 9

',;,ﬁespltsscf?Size’Analyses of Flotation Tailing Test 9

.

S ‘ We Assays¥® Distribution %
Product <
o ’ Au Ag As S Aun Ag As s
{#100  mesh 2.6 | - - - - - - - .
-100+150 0 3.0 10.0657 1.395}1 0.37 j 0.22 2.6 5.0 3.0 4,1
=150+200 " 12.5 § 0.05 1,57 0.50 § 0.20 6.6 12.6 10.3 9.4
=200+56 microns 4.2 1 0.097 2,935 1 0.81 | 0.32 4.3 7.9 5.6 5.0
o} =56+40 u 18.9 | 0.07 1.53 0.50 § 0.21 14.0 18.6 15.5 14.9
o} 4028 " 15.0 10,085} 1.335{ 0.57 ] 0.23 13.5 12.9 14.1 13.0
-=28+20 n 12.1 {0.10 1.30 0.61 | 0.22 12.8 10.1 12,1 10.0
-20+14 n 7.6 | 0.10 1.33 0.65 § 0.22 8.0 6.5 8.1 6.3
“1“"‘“10 " 6.5 0;129 1-41 0.69 002& 6;1 in 5.1 asl
-10 " 19.6 | 0.155] 1.77 0.81 ] 0.45 32.1 22.3 26.2 33.2
Head (calcd) 100.0 } 0,095 1.55 1.55 $0.26 {100.0 | 100.0 1 100.0 | 100.0 |
*From Internal Report MS-AC-68-339.
19 Cumulative Recoveries
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‘»?ié:atiﬁn?éleaning (Test 10)

-1 -

TABLE 10

Flotation Scheme Test 10

e This test was similar to Test 9 except that somewhat heavier reagent
additions ‘were used. - The grind was approximately 90% minus 200 mesh and the
rougher and scavenger concentrates which were floated were each cleaned twice
‘using sodium silicate as a gangue depressant.

S T o :
Srroam dnternsl Report MS-A0-f5.3797,

Reagents - lb/ton
Operation Time % pH
B Min | . Solids o3 | cuso 301 | P.0. Soc
| Nagly | Cush, Si1
Grind 40 65 10.0 0.5 - - -
Condition 3 35 8.1 0.05 - -
Rougher Flotation¥ 12 0.04 { 0.10 -
1st cleaner 5 0.50
2nd cleaner 3 0.50
Scavenger Flotation
Condition 3 0.06
Flotation® 16 0.02 | 0.09
1st cleaner 5 1.0
2nd cleaner 2 1.0
*Reagents were stage added during flotation.
TABLE 11
Results of Test 10
Assays¥® Distn %
Product ft
o Au Ag Au Ag
Flor conc 8.7 2.44 144,92 57.1 75.9
2nd ¢l tail 3.2 0.965 38.4%2 8.3 7.5
gt ¢l tail 8.7 0.365 G 29 8.6 4.9
Scavenger conc 1.0 0.72 33.09 1.9 2.0
e | 2nd ¢l tail 3.1 0.375 5.85% 3.2 1.1
Ist <t tail 1.2 .15 3.68 5.4 2.5
Flot tail L BALL 0. 1.60 15.% 6.1
ilvad {(calcd) we.n ! 07 16,61 100D 100.0




;romocer 40& aad 425 (Tests 11 12, 13 and 14)

) 'Pramntcr 40& and 425 were investigated in these four tests at
~0” m1nus 200 mesh and 75% minus 200 mesh.

TABLE 12

Flotation Scheme Tests 11, 12, 13, 14

? . Reagents - lb/ton
Time b
Min Solids{ PH Grind a2 0 Aero |Aero | Aero
222 1406 |425 | 242
Gri 40 65 90% -200 mesh 10.0
‘Grind 26.5 65 75% -200 mesh 1C.0
Condition 5 8.2 0.10 0.10
' Scavenger flot 7 0.10 0.05
Grind 40 65 90% -200 mesh | 10.0
Grind 26.5 65 75% -200 mesh 10.0
| Condition 5 8.2 0.10 | 0.10
Ro flot . 15 0.10 { 0.10
‘Scavenger flot 7 : .10 ; 0.05




: TABLE 13
f: Results of Tests 11, 12, 13, 14
‘ Test We Assays¥® Distn %
No. Product o
. ) Au Ag Au Ag
Ro flot conc 26.8 { 0.83 50.60 75.2 91.7
11 Scavenger conc 5.2 1 0.20 3.76 5.5 2.3
Flot tail 64.0 | 0.10 1.38 19.3 6.0
Head (calcd) 100.0 { 0.33 14.79 | 100.0 | 100.0 |
Ro flot conc 24.9 1 1.04 38.30 76.0 90.8
12 Scavenger conc 8.2 1 0.22 5.09 5.3 2.6
s Flot tail 66.9 | 0.095 1.57 18.7 6.6
i Head (calcd) | 100.0 | 0.34 | 15.98 | 100.0 | 100.0
Ro flot conc 25.2 1.23 62.1 78.4 91.5
» 13 Scavenger conc 7.2 1 0.245 5.00 4.4 2.1
re Flot tail 67.6 ] 0.10 1.61 17.2 6.4
Head (calcd) 100.0 { 0.37 16.95 { 100.0 | 100.0
. . : Ro flot conc 23.1{ 1.26 66.09 78.1 90.1
i 14 Scavenger conc 8.2 0.24 5.34 5.3 2.6
y Flot tail 68.7 | 0.09 1.81 16.6 7.3
Head (calcd) 100.0 | 0.37 16.95{ 100.0} 100.0

*From Internal Report MS-AC-68-327, 68-355, 68-363.

Flotation at Natural pH (Test 15 and 16)

In all previous tests the ore was ground with soda ash to provide
an alkaline pulp with a pH of about 8.0. In these two tests, the ore was floated
at the natural pH of about 6.6 after grinding to 75% and 90% minus 200 mesh. In
cach test the rougher flotation concentrate was cleaned three times.




TABLE 14

. Flotation Scheme Tests 15 and 16

Reagents - lb/ton 1

wies 1 o . Fineness
D Time %
T} . Operation | | . U pH of
o : PO ”u?ﬂ So0lids Grind 301 Z-6%% P.O. 1
CGrind 26.5 65 75% -200 mesh | 0.10 | - -
Grind 40 85 90% -200 mesh | 0.10 - -
Condition 5 35 6.6 - 0.10 -
Flotation¥® 20 0.10 { 0.30 0.16
lst cleaner 7.5 6.1 - - 0.04
2nd 4
3rd © &
~ *Reagents were stage added during flotation.
| %%Z-6 - Potassium Amyl Xanthate.
TABLE 15
Results of Tests 15 and 16
st | Assays* Distn %
:est Product gt says stn
NOs e Au Ag As Sh Au Ag
Final conc .5 2.67 145.83 15.09 2.33 64.3 81.4
3rd ¢l rail .7 0.955 24,56 1.7 1.0
2nd M " o7 0.52 15.57 2.2 1.6
15 ~isp ™ n .9 1 0.235 5.165 11.9 6.0
Flot ft 68.2 0.115 2.495 19.9 | 10.0
| Head (caled) | 100.0 | 0.39 | 17.02 100.0 | 100.0
Fimal conc 8.6 | 2.76 [164.0 15.631 2.431 63.0 | 83.7
3rd ¢} tail 1.0 0.915 26.81 2.4 1.6
2nd v i 3.6 0.36 7.95 3.4 1.7
16 kst ¢ n 25.8 1 0.195 3.835 13.3 5.6
Flot i 61.0 0.11 2.06 17.9 7.4
Head (calcd) 100.0 0.38 16,85 100.0 100.0

*From Internal Report MS-AC-68-392, 68-472.
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S e ‘In‘this test the ore was ground to 75% minus 200 mesh and was floated
- at the natural pH of 6.5. The rougher concentrate was reground, floated,

and the concentrate was cleaned four times.

¥ _ggfin&ihg;of Rougher Concentrate (Test 17)

TABLE 16

Flotation Scheme Test 17

Operation T%me x. ol Reagents - 1b/ten
‘ Min Solids 301 2*6 P.0.
Gl‘ind 26..’ 65 0.10 - -
Condition 5 33 6.5 - 0.10 0.10
Flotation® 19 - 0.20 0.10
Regrind 10 0.05 0.05 -
ist cleaner 10 6.6 0.05 0.06
2nd " 5
3rd 2.5
. 4th 2
*Reagents were stage added during rougher flotation.
TABLE 17
Results of Test 17
Assays¥* Distn
Product
Au Ag As Sb Au
¥inal conc 2.78 158.25 16.25 2.45 66.5 o7
4eh ¢l tail 1.165 64.93 1.6 .9
3rd @ " 0.73 28.62 2.8 5
2pnd " v 0.375 10.00 0.4 2
Isg 1t n 0.17% 4.02 i2.0 0
Flot $.098 2.025 16.7 7
Head {caled) 0.36 16.84 100.0 .0

*From Internal Report

%“:\{:"68‘5&72 -




«Fictation at a Coarse Grind‘(Tasts 18 and 19)

5 Thcqc tests were done to determine how the recovery of gold and silver
fﬁwould be affected by grinding the ore coarser than in previcus tests. The rests
\Q,were carried out ar the natural pH of the ore. The rougher concentrate was
_cleaned three times.

TABLE 18

Flotation Scheme Tests 18 and 19

Test |- . Time % Fineness of | Reagents - 1b/ton

i Operation . PR pH ‘

No. Min Solids Grind 301 2-6 P.O.
18 Grind 21 65 65% -200 mesh { 0.10 - -
i9 Grind 16.5 65 55% -200 mesh | 0.10 - -

Condition 5 35 6.5 - 0.10 -
Flotation* |19 0.10 | 0.20 | 0.22
l1st cleaner | 7.5 6.4 0.04
2nd " 4

3rd " 2.5

*Reagents were stage added during rougher flotation.

TABLE 19

Results of Tests 18 and 19

Assays® Distu %
:est Product gt y st
o Au Ag Au Ag
Final conc 10.0 2.46 132.85 64.1 80.8
3rd ¢l rail 0.6 1.248 46, 58 2.0 1.7
2nd ™ © 2.0 1 0.49 11.37 2.6 1.4
18 st m 0 20.3 § 0.23 5.195 12.2 6.4
Flot " 67.1 0.11 2.38 i%9.1 9.7
Head (calcd) 1006.0 G.38 ¢ 16.44 100.0 le0,0
Final conc 10. 4 2.29 128,54 63.4 | BO.2
3rd ¢l tail 0.7 1.17 31.25 2.2 1.3
3nd @ " 2.7 0.43 16.65 3.1 2.7
19 s © " 18.1 03.255 5.7% 12.3 6.2
Flog " ] ﬁﬁ.l § U105 3.3&5_ 1%.0 Gl |
I Head {calod) 10G.0 ’ (3.38 16.648 JGG.0 100.0

*rrom internal Beport MS-AC-G8-49%,



Cyanidation of Flotation Tailing (Test 20)

; The results of all of the preceeding tests show that the amount of
gold and silver remaining in the flotation tailings is too high to be dis-
carded.

Table 20 shows the results of cyanidation tests on the flotation
tailings from Tests 15 and 16. For comparison purposes the results of cyanida-
tion rtests on th: ore ground to the same fineness and cyanided for the same
time are also siown in this table.

TABLE 20

Results of Cvanidation Tesés on Ground Ore and
on the Flotation Tailings from Tests 15 and 1t

*
Orind Agitation fg;:usziOS Assays* oz/ton Extraction®X
Feed ° time on tee Feed Residue x
=200 m hr
’ NaCN | Ca0 Au Ag Av, Ag Au Ag
Ore 75 24 1.58 § 5.60 {0.40 16.84 ] 0.242 | 8.8% 39.5 | 47.2
" 90 24 1.04 | 5.62 10.40 16.75 | 0.225 | 8.645 | 43.8 | 48.4
" 75 43 1.74 } 8.02 ]0.40 16.84 | 0.23 8.285 | 42.5 | 30.8
" 90 48 1.40 | 7.78 {0.40 16.75 | 0.22 8.15 45.0 | 51.3
Flotation Tailing Tests 15 and 16
15 75 24 0.56 |2.40 }0.115 {2.495 | 0.04 0.92 65.2 | 63.1
15 75 43 0.9%4 | 8.20 {0.115 | 2.495 | 0.04 0.90 65.2 | 63.9
16 90 24 0.50 17.62 10.11 | 2.06 0.04 | 0,965 § 63.¢ | 53.2
16 G0 48 1.62 {8.14 {0.11 2.06 0.04 .82 3.6 § 602

*From Internal Report MS-AC-68-3%92, 68-396, 68-472,
**Calculated by differcnce.
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. Flotation and Cyanidation (Tests 21, 22, 23, and 24)
= o In Test 194t was seen that sufficient liberation of the minersls to
l'wgive an op:imu:a recovery by flotation qu achieved at a grind of about 33%
_ mlnus 200 mesh. The following tests siiow that the gold and silver recovery
' increases with flotation time and the overall recovery is enhanced by the

Ry _ cyanidation of the flotation tailing. The results are contained in Table 20
and are present.ed grapnrically in Figure 7.

TABLE 21

Flotstion Scheme - Tests 21, 22, 23 and 24

Test Time ” Reagents - 1ib/ton |
, Operation H

No. P Min | Solids|{ P 301 | 2-6 | P.0.
all tests | Grind 16.5 65 0.0 - | - |

21 Condition S 35 6.4 - 0.10 -
o Flotation¥® 6 - 1 = 1 Q.02

22 Condition 5 35 1 6.4 - 0301 =
Plotation* 10 . 0.05 | 0.10 | 0.18

23 Londition 3 35 D% - 0.10 -
Flotation* 15 0.10 | 0.20 1 0.24

24 Condition 5 35 Sole | - 0.10 -
Flotationk 20 0.153 | 0.30 | 0.30

*#Reagents were stage sdded during flotation.

Regrinding and Cleaning Stages

21l rests | Regrind 10 - 0.05 -
lse cleaner 5 - - 0.04
2ﬁd " 3 - - -
3!"& L 2 - " } -




TABLE 22

Results of Tests 21, 22, 23 and 24

L Test; " ) We Assays® Distn 7. |
kel 1 Product » —
. ) Au Ag Au Ag
Final conc 6.2 | 2.59 174.76 43,0 67.2
Jrd ¢l tail 0.6 2.08 38.51 4,5 1.4
3 Znd i 1.2 1.405 27.715 4.5 2.0
21 tse 0 o on 3.5 0.95 9.70 8.9 2.2
Flot " 88.5 0.165 4,95 39.1 27f2
Head {(caled) 100.0 0.37 16.17 100.0 160.0
L. Ro cont 11.5 1.98 103.29 60.9 72.8
2. Pregnant soln®¥ 0.100 3.35 23.7 17.2
Overall recovery (1 + 2) B4, 6 90.0
Final conc 7.2 2.60 167.72 47.6 71.0
3rd ¢l tail 0.7 1.58 47 .60 2.8 2.0
2nd v i 3.0 1.35 38.80 16.3 6.8
22 tst 1 " 7.2 0.44 6.465 8.1 2.7
Flet " 81.9 0.15 3.64 31.2 17.5
‘Head {(calcd) 100.0 0.39 17.01 100.6 100.0
1. R0 conc 8.1 1.49 77.56 68.8 82.5
2. Pregnant soln¥* 0.10 2,37 20.8 1) 4
Overall recovery (1 + 2) 89.6 93.9
fFinal conc 8.3 2,69 150.55 | 57.6 74.9
drd ¢l tail . 0.8 0.56 37.57 1.2 1.8
Z2nd © i 4,7 0.595 17.27 7.2 4.9
23 1se ™ o 12.3 0.32 7.955 10.2 5.9
Flot r 73.9 0.125 2.84 23.8 12.5
Head {calcd) 100.0 0.39 16.68 100.0 100.0
1. Ro conc 26.1 | 1.13 55,92 76.2 87.5
2. Pregnant soln¥# 085 1.80 16.2 7.9
Qverall recovery (1 + 2) 92.4 95.4
Final conc 8.2 2.88 154,29 59.% 75.2
3rd ¢l tail 0.6 1.52 64,61 2.3 2.3
| 2nd 1] 2.8 G.70 28 .08 5.0 4.7
24 lge " 26.5 0,245 6.325 16.4 10.0
Flot " 61.9 0,105 2.145 16.5 7.8
Head (calcd) 100.0 0.39 16.83 100.0 100.0
1. Ro conc 28.1 1.17 51.61 B3.5 92.
2. Pregnant sola¥®% 0.070 9.120 11.0 4.2
Overail recovery (1 12 G4 .5 Ge L6

%From Internal Keport MS-aC-06-530.
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Flotation with Lower Reagent additions {Test 25)

lhe optirwum recovery of the gold and silver appears to occur at a
4nsrandxof about 55% minus 200 mesh and a rougher flotation time of 20 minutes.
e iberate attempt was wade in this test to reduce the amounts of flotation
© ‘reagents which had been used in other tests. Additionally, Dowfroth 250 was
- substituted for pine oil. The results of this test, in which successive con-
centrates were removed at 1, 3, 6, 10, 15 and 20 minutes of flotation time
are shown in the following tables and are graphically illustrated in Figure &,

TABLE 23

Flotation Scheme Test 25

Reagents - lb/fton
, . Time %
Operation Min Solids pH 301 2-6 D.F.
‘ 250
Grind 16.5 65 0.05 - 0.04
Flotation No. 1 i 35 6.5 - - 0.02
" No. 2 2
Condition 3 0.05 0.05 0.02
Flotation No. 3 3 . "
Condition 3 0.05 0.05 0.02
 Flotation No. & 4
" No. 5 5
 Condition 3 0.05 0.05 0.04
Flotation No. & 5 ‘ '
TABLE 24

Results of Test 23

Wt Assays* Distn %
Product o
Au Ag Au Ag

Flot conc No. 1 2.9 1.36 248,90 10.5 444 .0
L " No. 2 3.2 1.60 108.73 13.6 21.2
#0M No. 3 5.6 2.30 372.35 34,3 { 11.0
noon . No, & 5.3 0.71 17.60 | 10.1 | 5.7

LU L ' Y 6.0 0.36 10.63 5.8 3.9

" " No. B 5.0 0.28 4.30 3.7 2.5
QFiot tail ‘ 72.0 G.115 2.665% 22.0 11.7
éﬁﬁﬁd {calced} 100 .4 $5.38 16.41 J 160.0 106.0

I¥rom Ilaternal Hepove HS-AC-08-369,
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"*IFIOtatidnvwith Cyanide and Lime (Test 26)

In an operation invelving flotation and cyanidation it is sometimes
advantdhcoua to grind in cyanide solution. This is particularly true where the
gold particles are tarnished and slow-floating. In this particular test,cyanide
~and lime were added to the grind in anticipation of the cyanide acting to clean
the mineral particles, thus making them more amenable to recovery by flotation.

The rougher concentrate in this test was reground ard cleaned four

times.
TABLE 25
Flotation Scheme Test 26
) Reagents - 1b/ton
Operation Time: “ H
p Min Solids P NaCN Ca0 301 z2-6 D.F.
250
Grind 16.5 65 1.0 1.0 - - -
Condition ) 35 8.4 - - 0.05 - 0.06
Flotation¥* 20 - - 0.10 § 0.30}F 0.08
Regrind 10 - - - - -
Condition 3 7.8 - - - 0.05] 0.04
. 1st cleaner 8 . 0.05] 0.02
2nd " 4 7.3
3rd 1 2 7.1
| 4th n 2 6.8

. *Reagents were stage added during rougher flotation.

TABLE 26

Results of Test 26

Wt Assays¥ Distn %
Product *

Au Ag Au Ag
Final conc 8.5 2.99 145,38 72.0 83.8
4eh ¢l tail Q.5 1.49 55.72 2.0 1.8
Jrd v A 1.2 G.71 17.14 2.4 1.4
¢ 2ad " 3.5 0.38 8.87 3.8 2.0
isg " 18.9 0.195 3.77 16.2 &7
Flot " 67.4 0.05 1.41 9.6 6.3
;aze;uz {caled ) 100.0 0.42 1 1515 i 100.0 100.0

T rom
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,nidatibn of Flbtacion Tailing {Test 26)

A Sampleb of the rougher flotation tailing and of the lst cleaner tailing
re cyanxded for 24 hours at a dilution of 2:1 and a solution strength of 1.0
“NaCh/ton and 1.0 1b Ca0/ton.

TABLE 27

Results of Cyanidation Test (Test 26)

Consumption Assays oz/ton* Extraction¥®¥
Product 1b/ton feed 1. Feed . Residue T
| NaCN Cao Au I Ag Au Ag Au Ag
‘Ro flot tail 1.0 2.1 0.05 1.41 0.03 0.625 40.0 55.7
l1st cleaner tail 1.6 5.75 0.198 3.77 0.11 0.875 44.4 76.8

*From Internal Report MS-AC-68-573.
**Calculated by difference.

a

Cyanidation and Flotation (Test 27)

The preceding work has been concerned primarily with the flotation
. recovery of a saleable grade of concentrate. This method of treatment was
augmented by the cyanidation of the rougher flotation tailing to e¢nsure maximum
recovery of the silver and gold., An alternative method of treatment was tried
in which the ground ore was cyanided at a dilution of 2:1 for 24 hours ard the
cyanide residue was then subjected to flotation concentration, regrinding and
cleaning.

The test procedure in this test is shown in Table 28.




TABLE 28

Scheme Test 27

Cyanidation and Flotation

iv;”f'ﬂpé§;£iona Time % ol Reagents lb/ton |
o hr-ming Seclids NaCN {Ca0 | 301 | 2Z-6 | CuSQ4 { DF-230
© 1 Grind 26.5 65 1.0 (1.0
| Cyanidation(l) | 24 33 4,72 {5.0
| Condition 12 35 10.1 0.05 | 0.05 1.0 ‘
1 Flotation(2) 18 : 0.025] 0.15 0.10
Regrind 10 9.1 0.02 | 0.02
Ist cleaner i 8 0.025} 0.025 0.02
2nd n i 4
! 3rd u 2
| 4th n |2 |

(1) The cyanide pulp was filtered and washed and the pregnant solution was
The L:S ratio of the pulp was 2:1.

reserved for assay.
(2) Reagents were stage added during rougher flotation.

The results of this test are shown in Table 29.

TABLE 29

Results of Test 27

Wt Assays¥* Distribution %
Product 9
Au : Ag Au Ag

Pregnant solution¥® - 0.102 % 2.654 43,2 33.0

Final concentrate 7.7 2.48 | 114.29 40.5 54,7

- 4th cl tailing 0.4 1.742 54,358 1.5 1.4

3rd " 0.5 1.039 26.386 1.1 0.8

2nd v M 3.0 | 0.441 | 6.552 2.8 1.2

Ist v A 23.2 0.11 1.845 5.4 2.7

! Flotation tailing 65.2 0.0& | 1.53 5.5 6.2
iﬁead (caled) 100.0 ; 0.472 { 16.08 100.0 100.@}

¥Assays expressed in oz per ton of solution.
*%From Internal Report MS-AC-63.



and 1.0 1b Ca0/ton.

:Fléﬁgg}o#}andﬂcﬁanidatipn,f$e§u 26)

TABLE 30

, - Following the flotation scheme outlined in Table 22, 28000 grams of
ore was ground and floated in two batches in a large Agitair cell.
concentrates were combined, reground, and cleaned.
‘was used to obtain sufficient final concentrate for roasting tests.

e ‘The flotation tailing was sampled and cyanided in an open agitator
for 48 hours at a dilution of 2:1 and a solution strength of 1.0 1b NaCN/ton

Results of Flotation and Cyanidation Test 28

Assays¥

Distn %

Product We
% Au Ag Au Ag
Final conc 8.8 | 3.21 141.15 67.7 83.6 |
4th cl tail 1.3 | 0.615 14.89 1.9 1.3
3rd v 2.3 | 0.415 8.83 2.3 1.4
2ndm ® 4.2 | 0.425 9.085 4.3 2.6
lst m ® 8.6 | 06.29 4.89 6.0 2.8
Flot " 74.8 | 0.10 1.59 17.8 8.3
Head (calcd) 100.0 | 0.42 14.85 | 100.0 |100.0
Cyanide residue®® 0.04 0.795 10.7 4,2
Overall recovery % 92.9 895.9

*From Internal Report MS-AC-68-769.
*%Calculated by difference.

A complete analysis of the final concentrate in Test 28 was as follows.

2

TABLE 31

Analysis® of Final Concentrate Test 28

Gold {Au)
Silver {(Ag)
Arsenic (As)
Antimony {Sb)
Lead (Pb)

Zinc {Zn)
Copper {Cu)
Sulphur {(Tot S)
Insoluble

- 3.21 oz/ton

- 1l41.15w ¢

- 16.86 per ¢
- 2.1
- 6.40 ¢
- 3.80 n
- 0.80 ©
- 26.94

- 13126 n

ent
"

i1
"
1
n

1

*From Internal Report MS-AC-68-70o7.

The rougher
This large amount of ore




‘fo;Roaséing_(Tests 29, 30 and 31)

4 A series of roasting tests was carried out on samples of the concen=
- trate produced in Test 28, In all of these tests a hairpin muffle-furnace
was used. Rabbling of the charge was done by hand.

Test 29

N L 3

A 100-gram charge was placed in the furnace which had been preheated
to 300°C. The temperature was raised to 400°C with the door ajar, the fan on,
and with intermittent rabbling. The temperature was held at 420°C until the
As20; formed had disappeared. The temperature was then raised to 650°C and
held for two hours during which time the charge was rabbled every five minutes.
The charge was then withdrawn from the furnace and ceoled. The roasting time
was 3 hours.

Test 30

Test 29 was repeated. In this case the charge was removed from the
furnace when the As:0; formed had evolved. The roasting time was 2, hours.
Test 31

Test 29 was repeated. 1n this test the charge, after the evolution
of the arsenic as As:0;, was held at a temperature oi §50°C for 1 hour. The
total roasting time was 3% hours.

The calcines from these tests were weighed, screen tested, and analysed
with results as shown in the following tables.

TABLE 32

Screen Tests on Concentrate and Calcines

Particle Concentrate Calciue Calcine Calcine
Size Test 28 Test 29 Test 30 Test 31

+48 mesh 4.3
+65 W 6.7 2.6 2.9
+100 » 0.4 4.4 3.6 3.1
+150 " 2.6 8.8 6.8 8.4
+200 " 4.3 14.6 13.6 14.3
 +325 0 1 23.8 25.9 ZR.2? 24 .6

: ~325 ® £8.9 f35.3 S Y 46.7

r 3 T

| Total . 100.0 L 100,60 | 109.0 10G.0
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TABLE 33

Analysis* of Concentrates and Calcines

Concentrate Calcine Calcine Calcine

Element Test 28 ! Test 29  Test 30 Test 31
10¢ 774 76.7 76.3

Au oz/ton 3.2 [ 4015 4.09 4.20
Ag " n 141,15 o 184,565 ¢ 193,48 190.28
| As per cent 16.86 ! 3.5 | 4.08 3.21
i Sb t2.10 i 1.86 1.68 1.74
tfor § B o1 26.94% § 4,55 ‘ 7.73 4.21
fsols m - 328 . 1.53 2,38

*Frcm Internmal Report MS-AC-68-76G.

Roasting (Test 32)

In order to obtain sufficient calcine for cyanidation tests, a 1000«
grar charge of concentrate from Test 27 was roasted in a hairpin furnace at 200°C
with excess air. The temperature was raised to 500°C with almost continuous
rabbling. When the As;0; had evolved, the temperature was raised to 750°C with
limited air, rabbling every five minutes, and held at that temperature for %
hour. The roasting time was four hours.

Roasting (Test 33)

The roasting procedure outlined above was repeated with a 200-gram
charge in which 20 grams of sait had been mixed

The results of these two tesis were as follows:
TABLE 34

Analysis* of Concentrate and Calcines

4 ] ]
: 1 . " 2
Calecine | Calcine
El ement Concentrate i
| Test 32 | Test 33
] Y
" Au ozfton 3.21 ? 4%.39 3.686
;Ag LI 1431.15 % 148,88 172.1
TAs per cent 16.8% : 1.52 1.77
Sb " " 2.10 i 1.16 0.99
Tor & ™ » 26.94 N 4.0
Weight loss in calcines 28% 207%




TABLE 35 -

Results of Cyanidation Tests on Ground Concentrate and Calcine from Tests 24, 37 and 33

Reagents to Grind

Cyanidation Conditions

Assays, oz/ton

f

: Extraction®k
Solution Reagent 9
Charge 1b/ton charge Strength Consumption Charge Residue® ’
1b/ton Sol § 1b/ton charge
Na(¥ {Ca0 | NaCl | Po0O | NaCN | Cal |Nam Cath | Au Ag Au. Ag, Au 1 Ag
Conc ]
{(Test 28) - - - - 5.0 1.0 {35.8 59.4 {3.21 §141.154 2.38 GI.601 25.8 130.8
Calcine ' ' 1
(Test 32) - - - - " "1 42.0 108.0 {4£.39 1198.88 4 3.57 TRBLGE T IR.T t31.4
" - - 10 - ” " 40,0 1000 § n 386 ] 184,250 9.8 ) 7.4
" 0.25§ - - - " # 136.0 8.0 |7 " 2,085 130,761 38.8 (34,2
" - - - .05} v " 140.0 100.0 § » ¥ 3.42 162,85 ) 22,1 (28,4
" 0.25§ - - 0.05; v ® L4D.0 100.0 | » A 2204 1 125,821 42.1 13%.,7
" - lo.25¢ - - " » 1380 | 1000 |» ™ 3.42 1 135000 2201 laza
Calcine L
(Test 33) - - - - " " 156.0 1 100.8 §3.6% ;172.11 3 2.94 LY.3LE 19,7 171.3

*From Internal Report MS-AC-68-818.
**Calculated by difference.

Note: Orinding time was 20 minutes resulting in a grind of 99.1% minus 200 mesh.
Dilution was 20% solids and the cyanidation time was 48 bours.
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Roasting and Cyanidation Test 34

A second series of roasting and cyanidation tests was carried out.
As in Test 28, a 28000-gram sample of minus 10-mesh ore was ground and floated.
The finmal gold-silver concentrate assayed as follows:

TABLE 36

Analysis¥® of Roa.:er Feed

Silver {(ag) 158.69 oz/ton
Gold {(Au) 3.372 v ow
Arsenic (As) 17.43 per cent
Antineny (Sb) 1.6 ©n n
Iron {sol Fe) 29,49 n n
Sulphur (tot S) 28.56 " 0w

*From Internal Report MS8-AC-70-102 and 70-138

The roasting tests were done in a large ceramic tray in a hairpin
muffle furnace. The door of this furnace was opened sufficiently throughout
the tests to permit almost continuous rabbling of the charge and, with the
exhaust fan on, a sweep of air was provided over the surface of the charge.

In an attempt to overcome the detrimental effect of antimeony on cyanidation,
varying amounts of salt (NaCl) were mixed into the charges. The roasting con-
ditions and the results are shown in Table 37. The results obtained from
cyaniding the calcines are shown in Table 38.
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TABLE 37

Roasting Conditions and Results Test 34

' i Weight weight| Time at Temp | Total

t igsté in grams Loss °C, min time Remarks

: Wl e i o

; {chargeNaCl]calcinel *  1450!550]650]750| nr|min

1

{34 ! 200 |concentrate - I -1 -

" 34-1; 10 143 31.9 { 55} - | = 2 {15 fafter Asz0, evolution

{ 34-2; 0 141 29.5 | 55 - | ~ 2 {15 yraise temp to 750°C and
34-3; 20 153 30.4 | 70 - | - 2 130 Yrhen pull charge
34-4 10 149 32.7 § 551 - | 35 2 150 gSame as above except hold
34-5 ¢ o] 146 27.0 | 55} - | 35 2 {35 ¢at 650°C then raise to 750°C
34-6; " 20 148 32.7 { 601 - | 80 3 }120 gand pull charge
34-7 " 10 144 31.4 55{ 604 - 2 {25 {raise to 330°C - 1 hr - puill

‘ 34-3 " 10 142 32.4 55) - 60 2 145 {NaCl added after As;0,

Calcine Analysis¥ Gold-Silver Balance
Test % Gain(+)
No. oz/ton Per cent Units % Loss (-)
Au Ag As Sb Sol Fe{ Tot S Au Ag Au Ag

34 3.372 158.69 17.43 1.64 29.49 28,56 { 674 § 31738 0 0
34-1 3.88 181.62 1.48] 0.39 38.70 3.26 355 25972 -17.7 ~18.2
3422 4,76 220.40 1.52 1.04 40.14 2.57 671 31076 «0.5 -2.1
34-3 1 3.34 214.10 1.461 0.92 38.44 3.35 511 32757 ~24,2 +3,2
344 1 3.65 176.05 1.481 0.86{ 39.68 3.06 544 26231 -19.3 -17.4
345 ' 4,76 213,40 1.63 1.13 40,25 2.26 695 31156 +3.1 -2.9
34-6 ? 2,18 166,75 1.48 0.86 39,22 3.%90 323 24679 -52.1 -22.3
34-7 4 67 225,867 0.96 1.11 39.10 2.66 644 32496 4.5 +2.04
34-8 i 3.20 195.35 0.97 1.49 40,52 2,63 454 27740 -32.7 -12.6

*From Internal Report M$-AC-70-143, 70-158, 70-214, 70-210.




TABLE 38 '

Tewnt Conditions and Results of Cyanidation of Calcines

| Reagents
Jend v} ceiaht ta
Test Le1@§§ Weigh Grind | Dilution Agif«;ion Soln , Consumption
No. in grams L?$S min wls Time | strength 1b/ten
% hr 1b/ton
Calcine ! Residuo NaC¥! Ca0] NaCN | Cal
34-1 100 87.4 12.6 20 571 48 2.0 1.0 24.0 2?.0'
342 " 92.6 7.4 " it n " " 41.9 4% 30.0
34-3 § - 82.8 17.2 " H " " n 23.6 14,0
364 1 87.7 12.3 b " n " " 15.0 ] 23.0
3445 i " G2.8 7.2 " ‘ n " " " o41.5 1 30.0
36-6 § " 84.1 15.9 " " " P " 16.0 15.0
P 34T 8 " 89.0 11.0 n " " " i 16.8 22.0
%3&-8 ! n 88.0 12.0 | ©» " n f " 18.1 ] 19.%
Cyanide Residue Analysis® k Welght Loss Extraction
Test . ; ®
ﬂo? oz/ton per cent Correctitn | e
Au Ag As Sb | Sol Fe{Tot S| Au { Ag Au Ag
34-11 3.093 40,98 1.487 0.89 38.70 3.26 2.705 35,82 30.3 § 80.3
316"2 i 2.025 94'4{}5' 1".52 liotﬁ ?*()'1& 2;57 1&375 8?@'{’}-9 60%6 6003
34~3§ 1.28 10.125 1 1.447 0,921 38.44 {1 3,35 1.06 8.383 ] 68.3 1 96.0
34-41 3,125 | 37.%45 | 1.481 0.856 (39,68 |3.06 2.741 32,927 1 24,9 81.3
34-51 1.97 122.06 1.63] 1.13 40.25 2.28 1.83 113.83 Bl.H§ 6.7
34-6 7 1.605 23,415 11,48 0.86 1 39.22 3.90 1.35 19.692 {1 38,11 88,2
34-7 1 2.84 37.33 1.46) 1.62 | 42,53 1.21 2.53 33,22 43.41 85,3
! 34-8 1 2.38 18.02 1.10§ L.65 { 45.77 0.23 2.10 15.80 | 34,41 91.9

*From Internal Reports MS-AC-70-158, 70-160, 70-214&, 7G-216.
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CONCLUSIONS ARD DISCUSSION

Electruvm, an alloy of gold and silver was identified in the ore using
an electron probe analyzer and was the only gold-bearing mineral found in the
ore.

An assessment of the results of 3ll of the tests indicates thar the
final flowsheet should include a combination of flotation and cyanidation.

The optimum flotation recovery of the gold and silver was obtained
at a grind of between 53% and 60% minus 200 mesh and a flotation time of 20
minutes. When this was augmented by the cyanidation of the rougher flotation
tailing an overall rccovery of about 94% and 96% of the gold and silver res-
pectively was obtaincd. The results of such a treatment are illustrated in
Figure 7, in which lhe recoveries and the concentrate grades, of Tests 21 to 24
inclusive, for gold and silver are plotted against the flotation time., The top
line in each graph represents the overall recovery after the cyanidarioa of the
flotation tailing. In Test 24 (Table 22), a rougher flotation recovery of 83.5%
of the gold and 92.2% of the silver was obtained. Cyanidation of the flotation
tailing increased the recovery to 94.5% and 906.6% of the gold and rilver res-
pectively, Almost identical flotation results were obtained in Test 25 {Table
24) in whbich drastically reduced amounts of reagents were used, The rougher
concentrates are of course rather low grade and the necessary flotation cleaning
stages required to increase the concentrate grades to marketable levels result
in reduced recoveries in the final concentrate.

An alternative method of treatment involwves the cyanidation of the
ground ore followed by washing, repulping, and the flotation of the cyanide
residue. For comparison purposes, a summary of the results of the zwo methods
of treatment are shown in the following Table. In Test 26 flotation was followed
by cyanidation and in Test 27 cyanidation was followed by flotation., 1In each
test the final concentrate was obtained after four cleaner stages.

TABLE 39

Comparison of Final Recoveries Test 26 and Test 27

Recovery % f An Az |

Test 26 Final flor conc ' 72.0 83.8
Cyanidation ol Ho flot tailing 3.8 S

Total 75.8 87.3

Test 27 Cyanidation ¢f ore 4.2 3.0

: Final flot conc aD.5 54,7
i Total £3.7 1 6447
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A large number of roasting tests were done with and without the
addition of salt. In every case a weight loss of about 30% resulted because
the arsenic, antimony, and sulphur were volatilized. The operating conditions
and the results of the reasting tests detailed in Table 37 show that when salt
is vsed during reasting large losses of gold and silver occur. OGreat care was
teken during rsasting 20 avoid mechanical losses and this leads to the conclusion
that gold and silver chloride which avre formed during the roasting arce volatilized,
The largest contributing factor to these losses appears to be the amount of
salt added rarher than the temperature of the roast,

Cyanidation of the ore ground as rine as 900 minus 200 mesh {(Table 20)
yielded entracvions ¢f only 43% of the gold and 31% of the silver. Extractions
were much lower when a concentrazte was cyanided (Teble 35). Ia Table 38 in
which the vesulis of the cyanidation tests on the calcines produced in Test 34
are tabulaved, poor extraction of the gold and silwer was obtained. These figures
rocane euch worse when one comsiders the large gold and silver losses which
cccurred during roasting.

The results of the investigation indizate that neither cyanidation of
a concantrate nor roasting follewed by cyanidation of a concentrate would be
econcmically feasible. The flowsheer for the treatment of this ore should be
ane in which a marketable flotation concentrate is produced. 7This process should
include a cyanidation circuit either before or after flotation to provide maxi-
mum recovery of the gold and silver.
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