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SUMMARY OF RESULTS

The major constituents in the ore sample, received for this investi-
gation, were silver and copper with bismuth, lead, zinc, nickel, cobalt and
uranium as minor constituents.

Currently the Terra concentrator recovers in saleable products about
95 per cent of the silver, 90 per cent of the copﬁer and about 30 ber cent of
the bismuth by applying jigging and flotation methods;

A laboratory procedure, consisting of jigging, slime~deck tabling

of the fines from the jig tailing, and flotation,wés developed by which
similar silver and copper recoveries to those of Terra's concentrator were
produced with about 557 bismuth recovery.

The investigation showed that it was not economically feasible to

recover the other minor consitutents in the ore.

*Research Scientist and **Head, Non-Ferrous Minerals Section, Mineral
Processing Division, Mines Branch, Department of Energy, Mines and
Resources, Ottawa, Canada.
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INTRODUCTION

Location of Property

The mine is a silver, copper and bismuth producer located in the Great

Slave Lake region in Camsell River area south of Port Radium in the North-
west Territories.

Current Mill Operation

Terra's concentrator, treating about 170 tons of ore per day,
recovers silver and copper, and a small amount of bismuth.
In brief the mill flowsheet consists of the following main steps:

(a) jigging of minus 28-mesh ground ore to produce a jig
concentrate and jig tailing,

(b) separating the jig tailing by cyclone into cyclone
underflow and cyclone overflow,

(c) the cyclone underflow is returned to a ball mill for
further grinding and cyclone overflow is treated by
flotation to produce a flotation concentrate; the
flotation tailing is discarded.

The operating results of September and October 1971 are recorded

in Table 1.

TABLE 1

{ Heads Jig concentrate 1 Flotation conc
Metall Assay Assay Recovery Assay Recovery
September,1971
Ag 26.3 oz/ton 1999.0 oz/t! 56.8% 253.6 oz/t 37.5%
Cu 1.05% (3.36)% (2.4) 24.17% 91.1%
Bi 0.192 2.73% 21.6 (1.18)7 (47.0)7%
October,1971
Ag. 66.7 oz/ton 3863.0 oz/t 69.27 897.6 oz/t 26.67%
Cu 0.397% (1.3)% (4.0)% 16.8% 82.97
Bi 0.12% 3.58% 37.8% (1.8)7 (27.3)%

*Company's more recent results were not available,




The figures in brackets are meﬁals recovered, bpt not paidvfor
based on the present smeltet schédule. The company, therefore, does not
receive financial benéfits for the copper contained in the jig concentrate
or for bismuth coptained in the flotation concentrate;

Ore Shipments

(a) Two ore sampleés were received for this inVéstigation. One
samﬁle, consisting of ore specimens, was designated for mineralogical
examination; 4the other sample Wéighing aﬁoﬁt 300 1b, representing 30 days
of ball mill féed, was used fof this investigation.

The'chgmical'analysis of a héad sample cut from the samﬁle of ball

mill feed is shown in Table 2.

TABLE 2

‘Chemical ‘Analysis of Head Sample

Silver (Ag) - 55.98 oz/ton
Copper -(Cu) . - 0.86 %
Bismuth (Bi) - - 0.12 %
Lead (Pb) - 0.16 7%
Zinc (Zn) - 0.13 - %
Nickel (Ni) - -0.07 7
Cobalt (Co) - 0.09 %
Arsenic (As) - 0.44 7
Antimony(5b) - 0.12 7.
Uranium (U ) - 0.016 %

These assays show that fhiSIOre has a good silverwcoﬁper‘grade;
of the minor constituents only bismuth aﬁpears to be of economic interest.
(b) About 100-1b sample of jig tailing from Terra édncentrator was
received in June 1973 and used for test work related tovthe impfovement of

the bismuth recovery.




The chemical analysis of the sample of jig tailing is recorded in

Table 3.

TABLE 3

Chemical Analysis of Jig Tailing

Silver (Ag) -~ 9.00 oz/ton
Copper (Cu) - 0.12 %
Bismuth (Bi) -  0.031 7%

Nature of Investigation

In a letter of December 2, 1971, Mr. C. A. McLeisch, Mine Manager,
said that the chief problem was to recover as much of the minor minerals as
possible‘in saleable products without major changes in their milling operation.
Later, in a letter dated October 9, 1972, Mr. M. G. Stoner,.General Manager,
stated that the major concern was an improvement in bismuth recovery while

maintaining the present high silver and copper recoveries.

MINERALOGICAL EXAMINATION

Separate mineralogical examinations on each ore sample, as well as
on some laboratory jig concentrates, were done by Dr. D. C. Harris, of the
Mineral Science Division (Mines Branch Investigation Reports IR 72~37 and
IR 73-27). Only pertinent mineralogical results, related to the concentration
of the minerals, will be recorded from these reports.

"Two distinet mineral assemblages (zones) are evident in the Cu-Ag
ore, namely a sulphide and an arsenide assemblage. The sulphide zone

consists of pyrite, chalcopyrite, sphalerite and galena, whereas the arsenide




zone, which is more complex, consists mginly oflniccolife, safflorite,
skutterudite, rammelsbergite, arsenopyrite, native siiver, native bismuth,
mathildite, and bismuthinite'. N

The minerals identified in these ores and jig concentrates are

given in Table 4.

TABLE 4
Minerals Identified
Chalcopyrite* ’ ' _ CuFeS2
Pyrite#® , Fe52
: Mgrgasite* o FeS2
Sphalerite#* . _ ' ZnS
‘Galena* ‘._ . PbS
Tetrahedrite® - - S (Cu,Ag,Fé Zn)lz(sb,As)4813
Bismuthirnite : - -BiZS3
Native Ag Ag
- Native Bi Bi |
" Pearceite ' QAg,Cu)l6(As,Sb)zsll
Acanthite , 4 S AgZS ‘
Niccolite , NiAs with minor Sh
Gersdorffite . NiAsS with minor Sb
Rammelsbergite -NiAé2
Safflorite _ ‘ (Co,Fe)As2
Sgutterudite, (Co,Ni,Fe)As3
Arsenopyrite FeAsS .
Cobaltite . ' CoAsS
Métilditg | o AgBiS2
Pavonite ' AgBi385 |
Unknown AgPbBi sulphosalt AgZszBiSS22
Magnetite ' _ Fe304
Siderite FeCO3 N

*Minerals which occur in the sulphide zone.
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Galena

Galena is not too abundant in the ore and, like sphalerite, it is
associated with chalcopyrite.

Tetrahedrite

Tetrahedrite is rare in the ore and occurs as minute inclusions in
chalcopyrite.
Sphalerite

Sphalerite is the principal zinc mineral associated.with chalcopyrite
either as inclusions or irregular grains in gangue. The mineral varies in
grain size between 1000 and a few microns but is generally minus 300 micromns.
The sphalerite contains numerous inclusions of chalcopyrite. (Figure 4).

Pyrite and Marcasite

Pyrite and marcasite are the major constituents of the sulphide zone.
The pyrite is more abundant than marcasite and occurs as masses of several
millimeters in size to finely brecciated fragments of micron size. The
marcasite generally occurs as small stringers or clusters of grains in
chalcopyrite or within large masses of pyrite. Some of the ﬁyrite has been
highly brecciated and subsequently replaced with chalcopyrite along the

fracture planes, at times completely enclosing the pyrite (Figures 1 and 2).
OUTLINE OF INVESTIGATION

The first part of the investigation consisted of develoﬁing a
laboratory procedure which would give results similar to those of Terra's
concentrator.

Despite the low uranium content in the ore (0.0167 U) the concentration

of the uranium minerals was investigated.
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Due to low lead, zinc, nickel, cobalt, arsenic and antimony contents
in thlie ore (Table 2) no testwork was done on the recovery of these metals
But the products from éne test Were‘assayed for lead and zinc.

Bécause Terra concentrator.récovers about 307 of the bismuth in the
ore (Table 1), a specific request was made by the Company to investigate the
possibility of improving thé bismuth recovery. As a result, an extensive

investigétion was done towards this objective:
' DETAILS OF INVESTIGATION

Laboratory Procedure

:After a few pfeiiminafy tests;a 1aboratory,pfocédﬁre, consisting of
jiggiﬁg and flotation, was developed. This procedure gaﬁé similar resultg
to tﬁosé of Terra concentrator.

Thg main stepé and conditiens éf this procedure‘wgré‘as folléws: )

(1) A sample of the ore, crushed tQ minus 10 mesh was ground to minus
28 mesﬁ‘in:a 1aboratdry rod mill. The size.analysis of this ﬁrimary grind
is given in Table 5: |
| TABLE 5

Size Analysis of Jig Teed '(Primaty Grind)

Screen Size , "% Weight
+ 35 mesh . 19.2
+ 48 " _ 15.7
+ 65 " .. ' 12.3
+ 100 " 10.2
+ 150 " 6.8
+ 200 n» 6.3
+ 325 " 5.9
~.325.. " 23.6

Total ' 100.Q
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(2) The ground ore was fed to a 1M Denver laboratory jig and a jig

concentrate and jig tailing were produced. The jigging conditions are

recorded in Table 6.

TABLE 6

Jigging Conditions for 28-mesh un-sized ore

Jig:

Supporting screen

Speed
Stroke

Ragging:
Type
Size
Weight

Water:

Top ,
Bottom

Feed Rate

1M Denver laboratory jig

20 mesh
250 rpm
1/8 inch

Steel balls Tlmenite
1/8 inch ~10 414 mesh
100 grams 67 grams

350 cc/min
600 cc/min

22 grams/min

(3) The jig tailing and the jig bed were ground to minus 65-mesh and

used as flotation rougher feed. The screen analysis of this secondary grind

is given in Table 7:

TABLE 7

Size Analysis of Flotation Feed (Secondary Grind)

Screen Size

65 mesh

+
+
+
+
+

100
150
200
325
325

Total

"

% Weight
Nil
13.3
15.4
14.5
13.5
43.3

100.0
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(4) A rougher and two séavenger concentrates were fioated at a pH of
11.4 and 11.3'pespectively using lime as an alkalinity régulator. Methyl
visobutyl;carbinol (MIBC) frother was used in all circuits. TIsopropyl
xanthate (0.32 lb/toﬁ of ofe) was added to the rougher conditioner and
potassium amyi‘xanthate (0.36‘lb/ton sf ore) was addedAto the two scavenger
conditioners. Conditioning time was about 8 mihutes and the flotation time
was 4lminutes for thé'rougher float and 3 minutes for each scavenger float.

(5) The rougher coricentrate and the two scavenger concentrates were

combined and cleaned with small amounts of lime, MIBC frother and collector.

The pH of the cleaner float was 11.9 and flotation time was about 3 minutes

(6) The cleaner concentrate was re—cleaned at about the same alkalinity

as in (5) with the‘addition of 0.008 1b of NaCN per ton of ore:to produce
a final concentrate. The flotation tiﬁe ﬁas about 3 minutés. No,othér
reagent was requifed in tﬁis final cleaning stage. |

The results of this procedure are recorded in fable 8.

TABLE 8

Laboratory Results from Jigging and qutgtidn

.

‘ ‘ : Assays- - - oo o -;-.~»~AADistribution
Product % Ag Cu | Bi |Pb Zn U* Ag - Cu Bi | Pb | . Zn U
Wt oz/ton Z1Z 1Z 12 1% 1z 12 Z_ i % 1 Z Z

Jigging: : : , ' : : ‘ . _
Jig conc 1.5 |2656.0 | 3;90|3.30{1.5 |{0.22 {0.24 | 66.1| 8.1} 52.0} 21.3} 3.3} 32.2
Jig tail 98.5 '20.0 | 0.70/0,05{0.09/0.15 {0.008] 33.9]| 91.9f 48.0{ 78.7| 96.7| 67.8
Flotation: : . ’ L .
Re~cl conc 2.1 | 553.6 [20.2710.72{1.76{1.46 {0.046f 22.1| 58.2} 15.0{ 34.5] 21.9} 8.7
Re=cl tail, 1.8 183.22 7.3810.3210.62{0.96 |0.034] 5.7| 18.0 6.0 9.7{ 11.3| 5.2
ClL tail 1.7 84.3513.70/0.48/0.67|0.69 |0.034| 2.4 8.2 8.0 9.7{ -8.0f 5.2
Scavn tail | 92.9 2.3510.06{0.02[0.031.0.09 |0.006] 3.7| 7.5| 19.0{ 24.8| 55.5| 48.7
Feed(caled)|100.00 | 58.22 | 0.75(0.10 0.11{0.15 |0.012{100.0/100.0{100.0{100.0{100.0{100.0

#To obtain U308 assay, mﬁltiply U assay by 1.179.
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(1) Silver and Copper Concentration

If it is assumed that by recycling the cleaner and re-cleaner tailings
about half of the values from these tailings would be recovered, the silver
and copper results from Table 8 would be similar to those of the plant
operation (Table 1).

(ii) Uranium Concentration

The results from Table 8 showed that this ore sample contained about
1/4 pound uranium per ton of ore. The jig concentrate obtained has an
acceptable uranium grade - 4.80 1b U or 5.65 1b U3O8 per ton of the concentrate -
but the uranium recovery was only 32.2%, or about 1/8 of a pound per ton of
ore. At the present price of about $8.00 per pound of uranium, it is doubtful
that leaching of the jig concentrate for uranium fecovery would be ?rofitable.
The other ﬁroducts from the test were too low in uranium to be of
economic interest.

(iii) Lead and Zinc Concentration

The products from the test were assayed for lead and zinc. As can
be seen from the results in Table 8, no significant concentration of these
metals was obtained.

(iv) Bismuth Concentration

The results from Table 8 showed that the laboratory jigging of the
un—-sized ore, ground to minus 28-mesh and fed at a normal feed rate under
closely controlled laboratory conditions, recovered 527 of the bismuth, while
the Terra jigging operation recovers between 21.67 and 37.8% of the bismuth

in the ore, i.e.,an average bismuth recovery of about 30 per cent. (Table 1).




- 18 ~

Because the bismuth minerals are brittle and are;easiiy grouﬁd to
fine.siéés, and as Jigging is not very efficient in recovering the fines
from the un-~sized feed, it can be expected that some of the bismuth-bearing,
silver—Beafing and other fines, Woulé remain in the jig tailing. This is
particularly true if the jig is operated at é ﬁaximum cabacity-whichzis
usually the case in moét operating blants. |

-To observe blsmuth distribution in the laboratory jig tailings
obtained from the jig feed ground to‘minus 28-mesh and to_minus.48-mesﬁ, the
jig tailings of these two grinds were sized, each size fraction assayed
separately and bismuth distribution Calquléted._ The results are’recorded
in Table 9.

o TABLE 9

Size and'BismUtthiStribution'in'Jig’Tailings'from'Varidus Gtrinds

Grind Product, yA | % _Bismuth
Mesh Sizes. . ... Weight  |. Assay. . ,;.Dis;n_
Jig tail,; Test T-7 - o L
+ 48 mesh 33.1 0.03 18.0
+ 65 13.5 0.03 - 8.0
+ 100 11.9 0.04 8.0
+ 150 8.6 0.04 6.0
+ 200 4.8 - 0.05 4.0
+ 325 6.5 0.07 10.0
- 325 21.6 0.11 |  46.0
-28 mesh | Total Jig tail (caled) | 100.0 0.05 © 100.0
Jig tail, Test T-8
+ 65 mesh 13.9 0.03 8.0 -
+ 100 21.7 0.03 . 12.4
‘ + 150 .. 15.6 0.03 9.3
' + 200 - 8.2 0.04 6.3
+ 325 9.6 0.06 11.0
- 325 31.0 | 0.09 53.0
1 ~48 mesh | Total Jig tail (calcd) 100.0 0.05 . 100.0
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As expected, most of the bismuth in the jig tailings was in the
minus 325-mesh fraction. This was particularly so with a finer (minus
48-mesh) grind, confirming that jigging was not efficient in recovering
fines from the un-sized feed.

ﬁuring flotation of the jig tailing, most of the bismuth fines are
concentrated in the flotation concentrate. As the company presently does
not get paid for the bismuth contained in the flotation concentrate, this
bismuth is therefore lost. As a result it was decided to try to recover the
bismuth~bearing fines from the jig tailings prior to flotation.

As the bismuth-bearing and silver-bearing material has a high specific
gravity (6 to 8), concentration of fines from jig tailing was done by a
gravity method applying slime~deck tabling. As chalcopyrite has a specific
gravity of 4.1 to 4.3, the fine chalcopyrite present in the jig tailing
would respond less to the gravity concentration and thus only a small amount
of copper will be lost in the table concentrate.

To observe the effect of various fineness of grind on the bismuth
recovery from the ore, three ore samples were ground to minus 28 mesh,
minus 48 mesh and minus 65 mesh. FEach ground sample was jigged under closely
controlled laboratory conditions at a normal feed rate. The jig tailings
were screened on a 325 mesh~screen. The minus 325 mesh fractions were tabled
on a Deister slime deck. This procedure produced jig concentrates and table
concentrates as well as plus 325~mesh fraction of the jig tailing and a
minus 325-mesh table tailings. The latter two were combined to form the
flotation feed.

Details of the laboratory procedure developed are presented in

Figure 14, and jigging and tabling results in Table 10.
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TABLE 10

Results of Jigging the Ground Ore and Tabling Fines from Jig Tailings

q Grind KA Assay Distribution
. Mesh Weight >
Product :
roue oz/t | 72 | 7z |z |7 %
e . -
Ag Cu { Bi Ag Cu Bi
Test T-2 %
Jig comnc, -28 mesh 1.5 {2656.0 {3.90 | 3.30 | 66.1 8.1% 52.0
Table conec, ~325 mesh 0.1 |[1516.0 }(4.43 5.49 2.1 O.4§ 3.0
1
Comb Ag—-Bi conc 1.6 {2468.0 {3.93 3.45 68.2 8.5i 55.0
Table tail, -325 mesh and '
Jig tail, +325 mesh (comb) 98.4 18.8310.69 .| 0.05 31.8% 91.5¢( 45.0
~28 Feed (calcd) 100.0 58.2210.75 0.10 1100.0|100.0 100.0
Test T-8
Jig cone, -48 mesh 1.1 {2917.0 |3.15 4.82 62.8 3.9t 50.4
Table conc,—325 mesh 0.2 423.0 {8.73 2.20 1.7 1.9 4.2
|
Comb Ag-Bi conc 1.3 {2530.0 [4.00 | 4.41 | 64.5] 5 8I 54.6,
Table tail, =325 mesh 26.9 15.3 |1.03 0.07 8.1 31.1; 17.9
Jig tail, +325 mesh 71.8 19.5 [0.78 0.04 27.4 63.1{ 27.5
~48 Feed (caled) 100.0 50.97(0.89 0.105/100.0!100.0i100.0
: : i
Test T—6 5
Jig conc, ~65 mesh 2.3 |1644.3 [5.56 2.00 66.7{ 14 7§ 44,9
Table conc, -325 mesh 0.1 }11149.3 {2.50 5.82 2.0 ,3‘ 5.6
1
Comb Ag-Bi conc 2.4 |1625.0 15.36 2.16 68.7] 15. O: 50.5
Table tail, =325 mesh | 35.4 20.5011.05 0.09 12.8 43.5[ 31.2
iJig tail, +325 mesh 62.2 16.7110.57 | 0.03 | 18.5{ 41.5} 18.3
1 1
-65 | Feed (calcd) 100.0 56.71{0.86 | 0.103{100.0 lO0.0IlO0.0
; —— !

These results showed that an additional silver-bismuth concentrate,
similar to the jig concentrate, was obtained from the jig tailing by tabling
the fines (minus 325~mesh fraction) of this tailing.
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The table coﬁcentrate produced can be combined with the jig concen-
trate to form a final silver-bismuth concentrate and thus increase the overall
bismuth recovery from the ore with little.br_np increase in the copper loss.

. The results in Table 10 also showed that jiggiﬁg tﬁe minus 28-mesh
and minus 48-mesh-ore Waé slighrly~better‘than.jigging thefminué' |
65-mesh ore, the latter giving a ' bismuth recovery slightly lower but the
copper loss considerablyAhigher thaﬁ.in the other two coarser grinds.

| As mentioned earlier, the jigging results in Table 10 were obtained
under closely controlled laboratory éonditions aﬁd at a ioriidl feed rate.
To observe the:efféct'of an inéreased.jig’feed rate a jigging test was, 4
conductéd'iq WhiCh ore was ground ‘to minus 28-mesh and the.jig feed-rate 
increased by one third’of that in Test T-2, Table 10. Iﬁe'results of this

jig test are given in Table 11.

TABLE 11

Jigging Results From High Feed Rate

. : : Aésays : Distribution
Grind, " Product %
. oz/t | 7% 4 yA yA yA
ﬁes?l ' | Wedght |, cu | Bi | As | cu | Bi
Test T-9 ‘
Jig conc | 0.8 | 3342.0 |4.00|4.57 | 55.6/ 3.1 | 35.5
Jig tail 99.2 31.0 | 0.82{0.07 Lt4.41 96.9 64.5
-28 Feed (calcd) }100.0 58.13{1.04]0.103/100.0{100.0 |100.0

Comparison of these results Chigh feed rate) with the results of
Test T-2, Table 10 (normal feed rate) shows that, as éxpected, the high jig

feed rate resulted in lower silver and hismuth recoveries in' the jig
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concentrate but also a lower copper loss. The silver and bismuth recoveries
in the jig concentrate, as well as the copper loss of Test T~9 (Table 11)

are similar to those of the Terra's concentrator.

(b) Jigging of Sized Ore

As an alternative method to jigging the un-sized ore followed by
tabling of the fines from the jig tailing, a method consisting of separating
the 28-mesh ore into plus and minus 100-mesh fractions and jigging each
fraction separately, was investigated. The objective of this procedure was
to find out if jigging of the fines from ground ore would recover the fine
bismuth-bearing materiai produced during the grinding operation and thus
eliminate the slime-deck tailing of the fines from jig tailing.

The jigging conditions are recorded in Table 12 and the results in

Table 13.
TABLE 12
Jigging Conditions for Sized Ore
Operation Conditions
Plus 100-mesh fraction Minus 100-mesh fraction
Feed rate: 25 g/min. 10 g/min.
Jig:
Type 1D Denver lab jig 1D Denver lab jig
Supporting screen 20 mesh 48 mesh
Speed 250 rpm 250 rpm
Stroke 1/8 inch 1/8 inch
Ragging:
Type Nickel balls Tlmenite
Size -10 mesh -20 +28 mesh
Weight 150 grams 77 grams
Water:
Top 300 cc/min. 250 cc/min.
Bottom 500 cc/min. 400 cc/min.
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TABLE. 13
Results from Jigging Sized Ore

Grind, Z Assay - Distribution

Mesh ’ Weight ' »
Product oz/t 2 1 % % a1 . % -

. } Ag. . }Cu..| Bi | Ag, .Cu Bi
Test T-10 ' . 4

Jig conc, + 100 mesh| 1.1 | 1,780 3.6813.28 | 43.8] 5.4} 35.5

Jig conc, - 100 mesh| 0.9 1,814 2.63]8.00 6.3 0.6 12.5

Comb jig comnc 1.3 | 1,786 3.54]13.84 | 50.1] 6.0 | 48.0

Jig tail, -+ 100 mesh| 70.0 23.3 | 0.58]0.04 { 35.3| 53.3 | 27.0

|Jig tail, ~ 100 mesh| 28.7: 23.0 | 1.10{0.09 | 14.6| 40.7 | 25.0

Comb jig tail = | 98.7 - 23.4 ] 0.73]0.055] 49.9] 94.0 { 52.0

~28 mesh|Feed (calcd) 100.0 46.22 0.78|0.104|100:0[100.0 | 100.0

'Comparison of these results with those of jigging the 28 mesh un—sizedA

ore (Table 10) shows that jigging of sized ore did not improve bismuth recovery.

(c) Bismuth Recovery from Terra's Jip Tailing.
To verify'the laboratory éeéults and to find éuffwhéf poftion:of the
jig taiiiné from Terra's coﬁcentrator Shouldlbe taﬁled,.if thié érocedure_is.
2applied:in Terra's operation, about 100-1b sample of jig%tailing from Terra‘é
éoncentfator was feceived, sized and each size fraction éssayed‘sebarately.

~ The size and metal distribution are recorded in Table 14.
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TABLE 14

Size and Metal Distribution of Terra Jig Tailing

Terra jig yA Assays Distribution
tailing, Wedlght
mesh oz/t yA 7% A % yA
Ag Cu Bi Ag Cu Bi

+ 48 1.0 6.75 0.07 0.006 0.4 0.5 1.9
+ 65 3.8 6.75 0.04 0.007 1.4 1.2 8.7
+ 100 11.9 7.50 0.05 0.013 4.9 4.8 4.8
+ 150 15.1 9.50 0.10 0.008 7.8 12.1 3.8
+ 200 11.1 1 17.50 0.08 0.020 10.7 7.2 7.0
+ 270 6.1 23.20 0.10 0.020 7.8 4.9 3.9
+ 325 5.5 35.50 0.16 0.015 11.0 7.3 2.9
+ 325 (cum) 54.5 | 14.68 0.086 0.019 44.0 38.0 33.0
~ 325 45.5 | 24.20 0.17 0.046 56.0 62.0 67.0
Jig tailing 100.0 18.12 0.12 0.031 100.0 | 100.0 {100.0

These results showed that:

(i) copper and bismuth contents in the Terra jig tailing (0.127Z Cu

and 0.031% Bi) were considerably lower than those in our

laboratory jig tailing (0.8%Z Cu and 0.17 Bi);

(ii)per cent weight of the minus 325-mesh fraction in the sample of

the Terra jig tailing was 45.57 as compared to 14.27 given in

Mr. Ed Schmidt's letter of February 23, 1973:

(11ii)67% of the bismuth in the Terra jig tailing was in the minus

325-mesh fraction (fines) assaying 0.0467 Bi; which is less than

one-half of the bismuth in the minus 325-mesh fraction of our

laboratory jig tailing.
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The results obtained from tabling the minus 325-mesh fraction of the

Terra jig tailing are given in Table 15.

TABLE 15

Results firom Tébiing Fines of Térra Jig:Tailing

‘ ~ % ' Aséay L Distribution

Product Weight on/t 7 7 7 7 7

' Ag | Cu Bi Ag Cu Bi.
Table conc, =325 mesh 0.1} 2,691]1.47 4.56 13.1] 1.2} .17.2
Table tail, =325 niesh 44.5117.08 1 0.18 | 0.032 ! 36.9| 66.4 | 53.0
Terra jig tail, =325 mesh 44.6]23.10 [0.19 | 0.042 | 50.0{ 67.6 | 70.2
Terra jig tail, +325 mesh 55.4{18.46 | 0.07 | 0.014 ! 50.0| 32.4 | 29.8
Total Terra jig tail 100.0{20.49 }0.12 | 0.027 }100.0/100.0 |100.0

These results show that, desﬁite the 10W'bismutﬁ content in the
“minus 325~me$h,portion of the_jerré'jig'tailing, the slimewde;k tabling ofv
ithese fines produced a‘silvefvbismﬁth concentrate of shitable bismuth gradé
(4.56% ﬁi), containing 17.2% of bismuth in the jig tailing as?well.aé a ‘
‘suitable silver grade (2,691 oz/toﬁ). This table concentrate, therefore,
:gan be combined with the’jig concentfaté.and thus imbrove the over—ail
pismuth recovery from the ore.

As the.metallﬁrgical results from Terra concentrator for the day
when the sample of the.jig tailiﬁg was taken are not known, the over;all
improvemént-inAthe bismuth recovery which might be expé@téd by the above
procedure cannot be calculated. If it is assumed,‘howevef,lfhat'an'average

bismuth recovery in Terra concentrator is 30% (Table 1), a 17}22 bismuth
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recovery from the Terra's jig tailing represents an additional bismuth
recovery of about 12%Z. The bismuth recovery from tabling the jig tailing

will vary depending on the bismuth content in the tailing.
CONCLUSIONS

The laboratory procedure developed in this investigation and
illustration by Figure 14, recovered about 557 of the bismuth in the ore
while maintaining normal silver and copper recoveries.

Although uranium content in the ore was low (0.016% U) a jig
concentrate with marketable uranium grade (4.8 1b U per ton of conc) was
produced but the uranium recovery was low (32.27). At the present uranium
prices the uranium recovery from this ore would not be economically feasible.

The lead, zinc, nickel énd cobalt contents in the ore were too low
for economic consideration. The improvement in bismuth recovery was confirmed
by applying the laboratory procedure on a sample of jig tailing from Terra
conceﬁtrator. This resulted in about 17% of the bismuth from this tailing

being recovered in a marketable bismuth-silver concentrate.
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