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Investigation No, 1376.

Concentration of a Scheelite Ore from
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Shigments:A

Six separate sacks of ore, 'having a total weight of
393 pounds, were recedved on October 29th, 1943, One other
sack, Weight 110 pouﬁds, was received on January l4th, 1943,
These shipments were consigned to these Laboratories by Mr,
Dennis W, L, ?airbairn, Emerald Tungsten Project, Salmo,
British Columbia, at the request of Dr, B, 3, W, Buffam,.bfuthe
office of the Metals Controller, Department of Munitions and

Supply, Ottawa, Ontario,
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Location of the Property:

The property of the Emerald Tungsten Project,
which is presently being operated by the Wartime Metals
Corporation, is situated near Salmo, in the Nelson mining

division of British Columbia.

Where Various Ssmples were Taken:

Dr, Buffam's letter of October 20th, 1942, stated
that Samples Nos, 1, 2, 3, and 4 are all from the highly
oxidized, highegrade North section of the main ore zone.
Semples Nos, 5 and 6 contain lowwsgrade ore from the skarn
bands,

Sack.Ng&_l. = Quartz ore = north end of ore zone,

Sack No, 2, = Oxidized ore = from pit, over an average
' depth of 8 feet,

Sack No, 3. - Soft oxidized ore = from two trenches
' o about centre of ore section, immediately
north of sulphide trench (Sack No, 4).

Sack No, 4, - From 10-foot sulphide trench,

Sack No, 5, = Skarn ore from above =~ Hedley Cottage.

Sack No, 6. - Skarn ore from road, 500 feet south of
S stable.

Sack No, 7. = South ore body = typical run=of-mine ore,

Sampling,and_Anaiysis:

After crushing, cutting and grinding by standard
methods, representative samples of each sack were obtained

which assayed as follows:

Saék

: Weight, + A § S A ¥ S, peor. cent
No, ¢ pounds ¢ WOz 2 S : Pt Mo '+ Fe : (a0
1 70 : 2,92 ¢+ 0,31l: 0318 : 0,06 : 4,74: =
2 3 97 - + 3,68 : 0,63: 0,07 : 0,02 :10,20:
3 64 :+ 2,06 ¢+ 3,647 0,20 : 0,05 :28,85:
4 : 83 : 4,08 ¢ 21,60t 0,17 : 0,02 :33,30:
5 s+ 39 :+ 0,12 ¢+ 0,07: 0,065: 0,01 : 4,74:
6 ¢ 40 + 0,13 ¢+ 0,25: 0309 ¢ 0,09 ¢ 4,21:
7 ¢ 110 : 0,98 ¢ 11,68: 0,08 ¢+ 0,05 ¢ « ¢ 11,19

{Continued on next page)
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(Sampling and Analyéis, cont'd) -

On Composite Sample A, consisting of equal
.quantities of Sacks Nos, ly; 2 and 3, the analysis was

as follows:

Pér cent
WOz = Sell
S -~ 1,28
P - 0,14
Fe - 13,35
Mo - 0,04

Characteristics of ﬁhe‘Qre:

Twelve pollished sectons; twy from sach ofSmiples Nokelto 6
were prepared and examinéed mieroscopically for the purpose
of determining the character of the ore.

Sa:mple NO; l i

Gangue materiel, which comprises almost the wholé
of the polished surfaces, consists essentially of milky=~
white to black finestextured quartz which exhibits a few
local, light-brown stains of iron oxides; especially along

fractures, Unevenly distributed throughout the quartz are

irregular grains and subhedral crystals‘Which; undér-a
"mineralight", fluorcsce»wiﬂh the charactcristic_glow of
scheelite, The glowing pérticles range from mere pin-points
of light vwp to grains about l% millimetres in size and; in
places, they are roughly cOncentrated.into small fluorescent
patches several millimetres across, When examined by means
of the binocular microscope, howeror, these gloWing patches
are seen to- be composed of individual grains which probably
average about 150 microns (100 Tyler mesh) in size.

Metallic mineralization is very sparse and is
. represented by pyrite and "1imoﬁite“\asﬁrare, small, dise

seminated grains and crystals which are often associated.

(Continued on next page)
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'(Characteribtiés of the Ore, cont!'d) «

Sampl's Yo, 2 -

- The polished sections areée composed predomihantly
of gangﬁe'which;consists of milky—whité.quartz'deeply stained
with iron oxideé, egpecially along fractures‘ When viewed
under ultra-violet radiation 1t i3 seen to contain scheelite
in the same modes of occurrence andngrain sizes as in Sample
No, 1,

"Limonite" is the only metallic mineral visible
in the sections, In addition to the rist d$tains mentioned
’gbove it is common as irfegular’gféiﬁs‘énd §ﬁéll‘masses“in
gangue, Ce

Sample No, & =

The two polished sections répresenting thi's
sample are entirely différeﬁt'in“apbéaranée; Orfe polished
surface is composed of an intimaté admikfuré“éf more or
less massive pyrrhotite and pyrite with rare Sﬁail grains’
of chalcopyrite, Scattered throughout the metallid mass
are numerous inclusions of quartz, coarse to fine in Size,
The scheelite content of this section 18 almost nil; as
when viewed megascoplcally under a "mineralight" no
fluorescence can be seen; but by using a binocular micro=
Scope five or six tiny points of light are visible,

| " The other polished surface consists entirely of
milkyawﬁite quartz with reddish brown stains of iron oxides
aldng fractures, These stains, together with one small
mass ‘and a few irregular grains of "limonite", represent
the only me%a}lic mineralization present, Under an ulbtraw
%iolet lamp one small pateh, twe or three millimetres wide,

fluoresces with the characteristic colour of scheelite, As

in Sample No, 1, however, when examined by means of a binocular

microscope, this glowing patch is seen to be composed of a
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(Characteristics of -the Ore,-dont}d) -

group‘of individqal grains ranging in size from sbout one
millimetre dowrn to a pin=point of light.

The two sqbﬁibns of this ‘'sample are similar to
the first one described under Sample No. 3., Albhough
gangue fofms theé minor amount-of the polished surfaces,
it 1s.abundantly distribﬁted throughout the massive

sulphides ds irregular gfains and small patches, For-

- .the most part ii.appearS'to be highly quartzitic but, as

in Sample No, 1; i1t contains .irregular grainsg and subhedral

~ erystals of a softeéer mineral which fluoresces like scheelite
- under & "mineralight", - These Ffluorescent grains probably

. -average. about 750 microns («28+20 Tyler mesh) in size and

axé:abuqdahtriquhe.sectiony almost absent -in the: other,

Samplé Noy 5 =

Metallic minerals are scarce and were observed
only . in one seption where occasional tiny grains of pyrite,

pyrrhotite; and "limonite" occur in_gangue;. The latter

‘material is composed of a fine~grained mixture of rather

hard,vbockfmineralqrwhich contain abundant finely dissemw
ipéted carbonéte‘,<The poliéhed surface of one section
presents .a nottled appearance of white to.almost black

maﬁeriél, while in theQOﬁher section it has_a roughly:

‘bended appearance compossd of alternate layers of different

colours,

A'compa?thVGIy small amount of'séhgelite aﬁpears
po:be presenﬁ iﬂ ﬁhe?sectiqné_when,examined by nmeans ‘of a
“mineraliéhtﬁiu It,ocguré‘a3‘smgll, scattered, fluorescent

grains up Io-about«onéahalf millimetre in size.-

*.(Continued on next page)
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(Characteristics of the Ore, cont'd) =

Sample No, 6 «

Pyrrhotite and pyrite are common iﬁ one section
as small intimately admixed masses and coarse to fine
grains disseminated in gangue, 'Molybdenite‘is visible in
small amount in the other section as small curved plates
(up to about 1 mm, in length) in gangue, Thé latter is

essentially the same as in Sample No, 5.

| Wheri examined in ultra-violet radiation the
sec&i;ﬁ?iﬁ which no molyﬁdenite was observed shows
séaﬁtefed graing of scheelite up to about £ millimetre
in size, While no fluorescence which the writer could
attribute to scheelite was visible in the other section,
specﬁs of fluérescent 1ight of a“golden yellow colour are
to beAseen:in and around the plates of moljbdenite, indie
Tcating‘the probéble presence of the secondary mineral

Powellite {{( Ca(MosW)O4 Wie

—me—————
Rt

Investigative Work:

In his letter of October 20thy; 1942, Dr, Buffam
requested that a separate analysis of each sack be made
and statedethat Sécks Nos, 1; 2 end & could then be combined
to form a composite sample (Lot . A) for the tést work,

Dr%~Buffam¢&1so requested that on Sack Nog 4
separate tests be made; that the ore in Sack No,. 4 be then
combined.wit§!phs composite .sample of Sacks Nos, 1; 2 and 3,
in tﬁe propé;ﬁiQn of § per cent of Sack No, 4 to 95 per cent
of thie composite sample, to form a further lot for test work
(Lot B); and that Sacks Nos, 5 and 6 of the Skarn ore be
corbined for test 'work (Lot C),.

On Sack No, 7, the shipment of January l4th, 1943,
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(Investigative Work, cont'd) =

separate mill tests were.made.

Sacks Nos, 1 to 4, incluslve, were all highly
oxidized and consisted mostly of surfacé material from the
North section of the main ore zone, Sacks Nos, 5 and 6,
consisting of Skarn ore, were also surface material, somew
what oxidized, Ssack No, 7 consisted of typical runsof-mine
material from the South ore body and apparently was freshly
broken underground and showed little oxidation, The North
End ore body (Sacks Nos, 1, 24 3 and 4) is quite small and
the bulk of the ore is reported to béﬁin the South end,

The Skarn ore body (Sacks Nos, 5 and 6) has a vast tonnage
of lowsgrade material,

The test work on the four different lots consisted
of flotation and\table concentrations on Lots A, B, and C,

and flotation; table and magnetic concentration of Lot No. 7,

Besults, of Test Work:

On Lot A; table concentration of the screened
products gave concentrates agsaying 60 per cent WOz, By
flotation“cdncentfation; concentrates assaying 60 per cent
W0z also were obtained, and a table concentration of this
flotation concentrate gave a concentrate assaying 72 per
cent WOz. Recoveries by table concentration gave about
40 per cent of total WOz in the concentrate and an additional
21 per cent in the table middling., In the flotation concenw
trationyg 69 per cent recovery was obtained ih the cleaner
concentrate with an(additionél 9 per cent in the middiing

product,

(Continued on next page)



(Results of Test Work, conttd) -

On Sack No, 4, a flotation cleaner concentrate

assaying 49,4 per cent WOz was obtained with a recovery of

89,3 per cent, 4,2 per cent of the WOz was in the middling
product,

On Lot B, a flotatipn*OOQéentrate assaying ‘56 per
cenit WOz was secured with = récovery of 82 per cent,

. On Lot G, a flotation cieaneryconcenﬁrate was made
assaying 7;58fper ceﬁt WOz giving a recOVery.of 55 per cent
with a further 45 per cent of the WOy ;emaining in tﬁe
middling product,

on Sack No, 75 a flotation concentrate assaying

36 per cent W05 with a recovery of 79 pér cent was obtained,
19.5-per cent of the WOz was in the middling product,  On

this lot ofﬁbréy{table concentration followed by flotation
of“the'tabié*tailings and megnetic separation and retdbling
of- the primary table concentrates gave overall recoveries of
about 90 per cent of the W0z, The grade of concentrates was
45 per cent WQg_in the final table concehfrate and 3lyper
ceﬁt'de,in the_pleaner flotation conceﬁ%rate. " When a super-
panner‘machine'replaced the table in the final cleaning oper-
atlon, the grade of concentrate was réised to 68 per cent WOz,

L

In the details of the test work which follow

Lot A = Composite sample of Sacks Nos, 1, 2 and 3,

Lot No, 4 - Sack No, 4.

Lot B %« b per cent :of Sack No, 4 and 95 per cent
- - ‘ of Lot A. . :
Lot C + = QComposite sample of Sacks Nos, 5 and 6,

Lot No, 7 =~ Sack No, 7.

St B 0 e, B e s




Details of Tests:

‘Te§t~Now Ty = Flotgtion and’Table'Concentrétion.”
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LOT A  (COMPOSITE OF SACKS NOS, 1,.2 AND 3),

‘In: this test a por%ion.ofAthe composite sample
was ground to pass through a - 28smesh screen and the pulp

transferred to a flotation machiney

A sulphide concentrate

wes then obtained; This conceritrate was cleaned in & smaller

flotationnmaohine; The flotation tailinQS'froﬁ the rougher

flotation concentrate were, then screened 1nto three parts,

plus 48 mesh, plus 100 mesh and minus 100 mesh, and concen-

trated separately on a Wilfley tabley

The - tailings from

‘these operations were then combined and floated

Results:

Sulﬁhide Flotationu.

Pro&ucﬁ; per

q

*:Weight;

cent

WO; :f_ S ::.','

Qf WO3}

. pér cerit.

Distribution Ratio of

concenw

tration

Sulphide cleaner con“«@
oo tailing
v rougher gong,

1,34
2,74
4.08

04491 38428
1.25 2,77

25 00 oo bs *oflss '-o. (2]

| 0,20
1,00

75:1,

.fot 09 o0 an ..' Ty

R T

L

oecen se 0s en oo’ o

Table Concentration. B

.fu,t 'oy s a0 -o_ (I

s 05 as o0 aolien e

+ . .\ s, . : .
Tgble conc., ﬁ48 mesh':10.48’ 1,&5:0,0 ¢ 8,2 : 208:1,
Soon L 2 +100- ™. : 0.98: -61 49- 1,97:0,08: 17,6 : 102:1.
LU aloo noTo o.vv s 3,20:0,05: 14,1 : 130:1.
Tableomiddllng, +48‘ 5“2356' T 8,28: 2,61: T 5.7
‘ n 3 ¥100 ¢ 1,82 : 8,24: 4,27:% : 4,4 :
" ", »100 . :~2,70. $14,18: 4,142 ¢ 11,2 :

Table Tailing.v

W0z cone, No, 1
B ] n No, 2
Final tailing, -

‘. ‘-o ap

(Continued on next page)

1,71
2,38
: sz,vzq

»Flotation of Combined
: .25 95.

L 08 1,812
1,97:0,46:
0. 45 0. 09‘x

5 .

12,0
6.6
19,0

P B0 05 e

58,5:1,
42

.y
=
*
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(Test No, 1y conttd) «
SulphidefFIQatA WOz,Float
U Grind  -= <28 meésh, | . Grind  =-100 mesh.
Amyl xanthate <« 0,30 1b, /ton. Cresylic acid -« 0,05 1b. /tan.
Sodium silicate = 1 00 N Ermulsol X=l e 0,10 "
Cresylic acid = 0.25 " orso « 0,30 "
PH* - 5,4 Orso « 0,10 "
i
Summary of.TeétQNo, Ls
WOz Distribution
8.858yS; of WOz,
per qent per cent
Combined table concentrate - 61,1 - 39,9
" middllng - 10,6 21,3
Combined flotation coney e 1545 18 6

Tailing

Test Nog 2 (A, B, end C). - Flobation Concentration.

.;1§”th13 test; portions of Lot A were ground in é
bgll'millfté»diffeﬁent grinds a3 stated, As tﬁe pulp was
acidy it was then well wasked; filtered, and transferred to
a fiotftion machiney Rougher flotatlon scheellte concentraw
tes were then ébtainé&;‘ These ¢oncentrates were cléaned in
a smaller machine,

Results:
o Test Noy: Zel,:-

Distribution Ratio oF

o tWelght,s Assays,"‘ :
Product : per 3 . per cent: . 3 of WO0%; & concenw
é‘cent“ 3 WO‘?f”PV”:?STQ:;:Ber cent : tration
Feed : :100.@@ : 3.06. -t s 100,0 ¢ \
Flot, coney t 3459 $58,70:1,02:1,04: 68,8 : 27,8:1,-
" middling : 3,82 t 7,14: = 12,462 8.9 :
" tailing : 92,59 : 0,74: » 11,03: 223 :

'The fldf;krdﬁC.'assayed O;17 per‘cenﬁ'Mo;'

¢ Calculated,

(Continued on next page)
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(Test No, 2, cont'd) -

HTest No. Q?BH

"?Dfstribution~Raﬁio of
concens
tration

Product

———" -
- R T A A e R e

Feed .

Flot, conc,
" mlddling
n bailing

o sajfor s

e
o
> O o -
V. ’:IA B
“~'O-ia..
P PP 20 25 S

29,6:1,

50 w0 00 S» o0 bo

*r PP 8 28 @

6P o5 00 o es saise o
) 4-“Jefn
1 (@]

&

921

; 4,
(0 00" 03 4o 5o siller so

_Test No, 2C.

T
.

1.0525.22
:l,.64:
3,22

.

- :-*'-.
« B
.

100, oo - 2,94®
3,64:60,00
5.45.-2.90

90, 91. 0,66

Peed
Flot. conc,

" middling
" tailing

o ad

27.5:1,

*h B oy .'.

g'v 2o 9006 00 05}’
%5 55.°85 as 5 »p
s 05 88 40 wp

d

«The flot.‘conc.'aséayed.okﬁo per\cent Mo.

® Cﬁlbﬂlatédy

( Reagents Added to Gell (lb /ton ore).
Griﬁa; S i

Test per cent - Sodu‘Sodium ‘Sodium * Pine:Emulsolw
.NO.‘QZOO mesh' ash'silicate “oil: Xwl &

0

*
-.

:cyanide
B7:6 112,08 1.0 &
62,0 -125,0: 2,0
62,0 30,0t 1,0

5 =P .’ . 29 8P
o o
) | 221
w
(o]

E'3 O 1

) &

A awe

‘ -:. 0‘. *9 o5 o

dise ss e s orjfes se s

o8P 29 o 3
O

- w e &

# GYO,

- oawn

"P 29 $9 B0 @

(0}
*9
(3]
A ®
; oo :
;h »y ;
=
+
o

A microscopic examination of the tailing showed

free grains of scheelite over 100 microns in diamster,

Zest Nog 3¢ - Isble Plus Flotabion Concentrations
A portionwéf“thefcbmpqsite gample at minus 28 mesh
grind was concentrated onva:Wilfley table;“»ﬂggntable tallings
were filteredj sampledngepulpedg-and trgnéfgﬁfgd to a flotas
tion machine, The resultant rougher flo%atién concentrate

was cleaned on a amaller'mgchine;

(Continved on next page)
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Bupnary of Test No, Bt

Lod nge 12 -
{Test No., 3, contt'd) =~

Eifzfiiigﬁizgis

P ‘ Table Concentratlon L L ,

S 'i:Welght,. - WOg™ D;stribution' Ratio of
per 't agsayy of WOz, coneens

cmmA}¢ercam . _tration

'

Product

5,15’
25,40
17,98

0430

Table cone, 7457
R middling 3 5,42
" tailing 87,01

Feed ' 'éloo.oo‘

* By A‘.

... " 6 9 o .0 (1]
- HO
O i
OV 1 18
*®
O

[e)
(o]
L ® e
O O
o0 o0 o0 39 o5 ailes o

1
iﬁ

\

The table concg assayed O 17 per cent B,

Flotaticn Concentration of Table Taillng.f

Oy 59‘
32,80
2,37
0, 11

Feﬁd C .100 .O\
Flot. conc, 0,69
“middX ng ¢ 2.49

" talling 96;82

100,0
57,8
15,0
27,8

1

340 e o5 89 29 By

14511,

s se w8 06 8h By

i- . 5e oo
v;p.q LT T Y Y Y 3 ,g"n

“The Tiob, concentrate assajed 5,00 per cont T,

Caleulated,

0 _Flotation (lbi/ton ore).“ .
3 Pine. Trulsol .5 R
' X*l 'Qf=

fieoéf

. .
R S T

A séreen test on the flotation talling gave 2746

- per cent ﬁinusiQCO'meSh. A micfoscqﬁic’examination of the

flotation tailing showed no large particles of ‘scheelite,

Per cent

h W05 recovered by table concentration . 017
o " " flotation " - Byd-

Ty this calcul&tion 'all the table middling ‘and 50

per cent of the flotation mlddlings were 1ncluded in the

recoveries,
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(Details of Tests, cont'd) -

Test Noy 4, = Flotation snd Tsble Concentration,

~A~eompaﬁatively-1arge<poﬁti®n~bf the ebﬁposite
sample was crushed to pass mimis 28 mesh and the scheelite
concentratéd by flotation as in the preVious tests, This
concentraﬁé was then passed over a Wilfley tabley with the

following resultss

Weight,.” W@ 3
per assay
cent per cent

Pﬁoduet

per cent

T R T I

Feed
Table conc,
" talling

62 11*
72475
59,63

1@0 00
18,93
81,07

10040
22,2

» o0 »o o0 /6'6 "u » -'g

a3 o0 57 o ng go K2
e o5 s 0! [ 0.’»

.o

LB S SSS an
®

Calculated,

LOT NO. 4.

Tegt Noy 5 (A and B), « Elotation Concentration,
‘Portions of Lot Nog 4 were ground in a ball mill

to-different degrees of fineness, The acid pulp was then
well washed, filteredy end transferped to a flotetion
machine, A rougher flotation concentrate was obtained,
This concentrate was cleaned in a smaller machine,
Resulbs:
| | Test Noy S=he

“Assaysy
per pent

“Distribution:Ratio of
of W03, CONnCen
. per cent : tration

K Welght,
per
cent

Product

28 &9 -’ .9 e

4y . 050, :
45134 110,573

: 100,0
7,40 1 -
e

70,3
13,8
15,9

16311,

Flot. cone, 6,26
" middling @ o Va54

Feed ' +100, OO
" tailing s 86,20

-
-
s

0,75

ws o9 02 o5 a0 saller o

LEd

e
f’,- os ss o9 sp sillen ap ws’

gm s ss o

The flot* concentratﬁ éS§ayedibgiaﬁﬁé§ﬁéeﬁt V6.
¢ Calculated,

(Continued on next page)
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(Test No, 5, cont'd) =

Test Nol;SQB
‘Assaf ¥

iDistribution: Ratio of
_ of WOz, concens=
m:ierwsent . tration

T iWeight,t
Product per

\ R S
—— e et

s 89 o

’D .o

Feed

Flot, CONCy.
" “middling
" tailing

44 8,5811,42
B 78z 7,61:21,75: w
N 251 0,371 « 1 =

1l:1,

4 e o PO 45 NI I eR
= flowg
o flo o =
: 900 '
e
o
5
L1

5e 35 se #Y B ¥D
s 5% o #P s )

Q . 3 (\ . *

’Thé*flet. concentrata assayed O 17 per cent Mo,

Calculated,

. Reagents to Flotation (lb,/ton ore).
Grin&; B ¥

per cent Soda Sodium\

0. : ' ; i ';jfcianide-ww

-Sodium -Pine Emulsol‘ ,
. ' QKSQ

o0 00 no sifler »p e

‘In Test No, 5=B; 0,2 pound of NaCN per ton was added

|
\
|
| to cleaner ecell,
|

LOT B (5 PER GENT OF SACK Nvaé AND 95 PER CENT §F

‘Lest Noy 6 (A and B)y - Flotabion Conceritvation.

Portibns ofthe ore éf"ﬁbth’weféngréumd"&n“a’bail
m¥1$;=bh§~&§id pulb was washed ana(fiitefedgvénd a roﬁgher
concentrate ‘was obtained by flotation; This concentrate was

cléﬁﬁed,in a émaller flotation machine;

Results:

Test No, GmA
3 rSs Distribution‘RafIb ot
of WOS, concens

‘ »»per=cent tration

o ——————i
Flgt, concy
P *niadilng
" talling’

Qe
-

28:1.

eosser solue we ii

s W

H 379

&

_-. ‘ee ey on wn snls

O'l ..
:',S g' 25 20 B B ‘)o’o (1]

“""—ﬂ

lot, cOncentrate assayed T;49“per ce
and O¢ 15 per cent Mo,

® ~Calculétéd.

"'bf" weas os me sefae ae sef

(Continued on next page)
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(Test No, 6, cont'd) =

Test Noj,. GQB.

}Wéightjf“ "Adsaysy :lDlstribution. Ratio of
Product ¢ per :_per cent of WOz, : congcenw
t.cenb.. s WOR Li S s per cent 2 tration_
Feed 100,00 : 5,16%: s 100,0
Flot, conc, t 4,63 : 55,95 ¢ 6,00 81.8 : 21,5621,
" middling : 3,78-: 2,11 s 3,103 2,5 :
" tailing : 91,59 : 0,54 : : 15,7 :
® 1l ted.
Calculatedy
N Reagents to Flotation Cell (1bi/ten ore)
“Grind,. : K :
Test per cent Soda- Sodium ~Sodlum :VPine~Emulsol- :
No,.uBOO mesh~ ash*sxlicate c\anlde:, oil- an : Orsos: pH
Gwh + 68,0 154,01 1,0 i1 0,50 : 0,05: 0,15 : 0,65: 8,9
6«8 62ﬁ0 27‘0' 2,0 : 0,40 : 0,15: 0,20 : 1,30: 9,1
“A:”;J““ it : L A : PO N

LOT C (COMPOSITE OF SACKS NOSs 5 AND 6).

Test No, 7 (A; B and C), - Flotation Concentration.

Portions of the ore of Lot ¢ were grouhd In g ball
mill to pass 77,2 per cént minus 200 mesh. The pulp was
then transferred to a flotatiﬁn machine and a rougher fiotaw
tion concentrate obtained, This concentrate was cleaned in
a smaller machine,

In Test Noﬁ 7«B, a preliminary sulphide concentrate

was made,

T Welghty: Asoays -Distribution' Ratio of
Product : Dper : WOz 3 ¢ of W03z, : concen=
t. cent ‘:_BGP cent ¢+ per cent : tration
Feed : 100_00 s 04 12° : 100,0  :
Flot, coric, : 0,94 : 738 : 54,9 «+ 10631,
" middling : 6,08 3 0.94 s 45,1 :
" tailing : 93,00 : None : - :
s : detected : H
e .

e ]
The flot. concentrate assayed 1,65 per cent P
' and 1, 52 rer cent Mo,

® Calculated,

(Continued on next page)
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(Test No, 7, cont'd) =

Reagents to_Cell (1b./ton ore).

Grind, s : B : t
per cent ‘Soda‘ Sodium 3 Sodium :Emulsol: :
aPOO mesh- ash*silicate: cyanide*A Xl : Obso: pH
7.2 s 5§o§ 2,0 : 0420 : 0,10 : 0,40: 9,6
_e s N it s :
Test Noy 7~B‘
: Weight,: - 'Assaysy ':Distrlbution'Ratio of
Product t Dper :. per cent _ s of WOz; : @&ohicenw
M cent i WO%,. S Ty P& MOt per cent ¢ tration
Feed | 2 100, 00-16*136& “te 1é 1. 100,0 i
Sulphide conc¢, 3 O $84 10404 15,361 ~ 11,29 ¢ : 119:1, .
Tungsten s 2;787}4;50 10,8031 33:0,06 90,1 s 3631,
" middling B3e37 §0,38 :10445:0,17¢ Traces 946 :
Final tailing s 93, 01 HEES 20,08 & : - H H
. NIV . | P, | 4 3. :
| Test No, 7=C,
Feed : 100,00 w - fe :om : : - :
Sulphide cone, @ 1,82 30,87 ¢ = ¢ = :1,07 : - : 82:1,
Tungsten " 4,95 10,98 : « 1:0,49:0,05 : - : 20:1,
Final tailing : 95,85 ) t e Iwm 1w H - :
Calculated,

Reagents to Grind (1b.[ton ore).,

Test ¢ Amyl 1Sodium ¢ Soda & Coal
No, . xanthate*sillcate:”"ash s oil
ST - e

H O @B “X 1‘,00 $ - s é“
: \0,08°F 1,00 : 2,0 : 0,10
: i L ./' L .o

Reagents to Coll (1be/%

Sulphide Flotatidns.

Test Noy 7«B Cresylic acid. 0,09

Test No, 7~C w Pine oil 0,14
_ . Tungsten Flotatlon.
ﬁTest"‘& Soda v Emulsol ¢ 7 '

NO% = ash s Xal‘ .t Orso
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(Details of Tests, cont'd) =

e LOT NO, 7 (SACK NO, 7, FROM SOUTH ORE BODY).

Test Nog 8 (A:and BQ,mqlplotatipn_COncentratipn.
Stratght flotation of Lot Now 74 In Test No, Swi,
no quebracho was used, In Test No, 8sB, quebracho was added
td the cell, The ore was ground in a ball milly the pulp
floated; &nd the rougher concentrate cleaned as in the

previous flotation tests,
' i

Test. NQ:L Baly .

o ) 3 Weight;.‘ Assaysy :Distrlbution Ratio ST
Product : per :__per cent : of WOz, : concene
.3 .cenbt :ﬁWGs :1 S : per cent ¢+ tration
Feed : 100,00 : 0,860 t e 3 10040 :
Flot, conc, : 27,88 : 2,88 ! e : 93,0 : 3i6:1,
" middling @ 9,10 ¢ 0,25 1 = : 2.6 ¢
" tailing : 63,02 @ 0,06 H : 4,4 :
_ Test No, 8eBy _
Feed : 100,00 : 0,66 : « : 100,0
Flots conc, : 1,89 125,70 10,53 : 75*9 s 53:1,
" middling : 5,89 : 2,62 13,55 : 23,4 :
" tailing : 92,22 : 0,02 : = H 2,7‘ :

"LTflotq concentrate assayed 1*46 per cent P
arid ‘0314 per cent Moy

® Calculated,
Reagents to Cell (1b¢/ton ore),

B Grind R R ¥ 3 T sQuess
Test :per: cent ¢ SodasSodium -Sodium -Emulsoiz tbra-:
_N¢;.:¢2oo mesh:ﬁ ash*silicate-clgnide. X«1 ¢ Orso:cho HE,
BuA : VT4 :10.0 : 2,0 t 0450 3 0.20 $ 1.1 ¢ = & 9,0
B8aB ¢ 77,4 :11,0 s+ 2,0 : 0,50 ¢ 0,20 ¢ 0,7 :0,20: 9,3

In Test Noy 8«B an additional 04,20 pound NaCN and

0,05 pound quebracho per ton were used in the cleaner cell,
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(Lot No, 7, cont'd) - I

Test No,. 9. (A and BY, . Flotation Concentratlon.

! | s " In these tests, a sulphide flotation was made

prioﬁ to‘ﬁﬁe flotation of the scheelite. Conditions other-

wise were as 1n the previous test, - :
S Test No, 9=A. . ‘
.t Weight,: Assays, Distribution;, Ratio of
Product i per :__ per cent t_. per cent _: concen=
S cent s WOg —5 " :"WOA WA:AK.stf% tration
e i —— mew T T
Feed :*lOO oo_: O;?G‘: 8495%: 1 : 100,0 :
Sulphide” conc. ' 16490 ¢ 0,09 114,65 : t R27.6 ¢ 549:1,
Scheelite Moot 116t BL,96 ¢ 0977 1 83,3: 0,1+ 86:1,
L middling : 6,98 &+ 3,8l : 1,63 1 B5,1: ° 1.3 ¢
Finel tailing = ¢ 74,96 : 0,30 i 8,48 : 29,6: 71,0 :°.
T f,"auu_f"an:.'p;wssi;.j R ,
L A‘f . Test No1 9~B - s
Fasd’ S0 2 100400 1 Oy 72’.12 73® :.100.0: 100,0 3 '
Sulphide conc, - 3 . 8,34 : 0,02 :33,57 : ° 0,2: 22,0 : 12:1,
‘Scheelite.- ™. .. .1,55 :x36,50 't 0,65 ¢ 78,9 . 0,1 : 64,5:1,
i middllng : 5,91::‘ 2,39 1 4,92 ¢t 19,7:" 2,3": '
. Final tailing . 84,203 oﬁoi $11¢44° 5 1,28 5.6 5
i PR T RS T S o R L ‘e o :_ K «"

S The sulphide conc. assayed O, 02 per cent P,~-

@&
-‘Calculated

;;3;%4¢u:,‘~ - Sulphide Flotation

.o A ,l . Sl ;:Vf Grind, o . . v " ‘ :
RS ;Testw'per cent ‘¢ Soda :SodiumA °Amy1 »'iPiné
T AN0?2,~20O mesh*.ash ~silicate~xanthate:

0, 15 :o Io
0.10 . :o“oz»

79 O

TASEN

2.0 :
:4Q®‘:

AV)
SR AL
sz‘ BoNeN
> 59 ‘. ..

0.
i . t .
s o0 »s -n

=‘-}t [/ oY NN

CD
‘Hve 401 Yy

N O'l
. 03

eelite Flotation.".. SR
- Sedium:'¢ Emulsolt Que~ LY
cyanide‘; X&l o Orso bracho g

== T,
'

}_'S
Sodium
-sillcat

~§P Of -

ATest

U‘m PR Sk

*s np_oe 'cp se op

3,0 - 0&20 o¢05 “-30 40 0,55 9.1
340 O, 20 9.6

-

B PO r
me w97 sw sefler »e
“Ales or we 0- 99 h; :f

% om »p o0

0,10‘ ; 0,803 0,20

‘..

f{ss o» ‘qo ..'

»*

In'Testho.'Q@A; 0,10 pound quebracho per ton was

added to cleaner cell,
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(Lot No, 7, cont!'d) .

inTQst No, 10, = Table and Flotation Concentration‘

The ore was ground to minus 55 nmesh and coucentrated
on a Wilfley table. The teble tailings were.filtered; sampled,
and the remaining scheelite concentrated by flotatidﬁ¢

Table Concentration of Minus 35 Mesh Ore,
Weight,.““ Assaysj’ & Distributiont Ratio of

Product : per T, Aper cent. s of WOg, '+ concens
:‘ cent 2 WOz u‘JSH:”gper cent :  tration
Feed . : 100,00 i 1,028: - 00,0 :
Table CONc.y t 5,54 t 6,88 :35,10: 37D : 18:1.,
» " omiddling @ 9‘56 t 2,30 @ : 21,1 :
t&lling : 85,10 ¢t 0,50 : 41,6 :
Flotation Concentration of Table Tailing‘
Feed : 100,00 : 0,28%: = :  100,0 :
Floty cone, T 2,76 1 5,92 & 0,40: 59,2 :  36:1,
" middling ¢ 6,73 : 1,00 72,521 24,4 ¢
" tailing ¢ 90,51 : 0,05 3 «= 3 16,4 :
Calculatedy
Reagents to Flotation (1b /ton ore)
Grind, & : B B B
per cent : Soda- Sodium : Sodium. : Emulsol : :
#»200 mesh:‘,ash~ 81110ate: xanlde:u; X-l . Orso : H
361 s 10,0t 2, o 0,40 & . O 10 & :

0.10 pound NaCN per ton wag used in the cleaning

of the flotation concentrate,

Test No, 11 (A, B, and C), = Megnetic, Table and
Flotation Coneentration.

These tests combined magnetic-concentration of the
pyrrhotite in the ore with table and flotation concentration.
In all three tests the ore was ground to pass minus 35 mesh,

Test No, 11sA,

The ore at minus 35 niesh was concentrated on a

Ball-~Norton mégnetie;maohine and a pyrrhotite concentrate
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(Test No, 1l-A, cont'd) «

obtained, The nonsmagnetic portion was concentrated on a
Wilfley table and the remaining scheelite in the table

tailings was concentrated by flotation,

Magnetic Conce‘ntrationL .

o ' 'Welght,. - Assaysy Dfstrlbutioquatlo of
Product H : per cent N per cént : concene
2 ¢ - “j:IWD N bration

Foed | Qv E> 110,898 100,01 100,01
Magnetic conc"} : 280,37 2.2 61,7t 4,5:1,

" taili;g" : 3 t 5,38: 97,8t 38,5:

}} - Téﬁle Clncentration oleoneMagnetlc, -

Feed $100,00 : 1,16%: 5,368 10040: 100,0:
Table conc, s 4,47 :12,87 129,41t 49,7: 24,5: 22,5:1,

" middling : 7.81 : 3,30 115,681 22.5- 22,81

" taillng T 87,72 1 0437 :~5.25: 28,0t 52,7

- L Flotation of T&ble Tailing. 4 ‘

Feed 100400 = 0 25 T B, 51 100 O 100,03
Flot, conc, 2 0,88 111,49 & 2,668 40,9 0.7: 114:1,

" middling t B.17 3 1,57 3.16 20,3: 2,8:

" tailing  t 95,95-3 0,10 : 5,56. 38, 8 96,51

® Galculated

Reagents to Cell (lbt/ton ore)

Grind ;. s s Ey
per cent : Soda Sodium -So&ium *Emulsol: : Quebraw:
w200 mesh: ash'silicate~c=anide- Xml . .2 Orso:;\chﬁ. : _pH

4ey4 : 4;0.5 240 :'@;go '§ fO;IQi: 1,0t 0,30 : 9,6
Summary of Test No, 1lsA:
' ' T Per cent
WOz in magnetic cono. - 2,8
WOz in table concy plus mlddling - 70.4
W03 in flotation cong, plus middling « 16,8
WOz in flctation tailing - 10,6
100,0



,fﬁc;fj . -
NS - Page 21 = f

(Lot Noga 7, cont!'d) =

Test NogwlleB.

In this ﬁest, a portion of the ore at minug 35
mesh was passed over a Wilfley table and a rough table
concentrate obtained, This concentrate was roasted and
the calcine concentrated on a BallaNorton magnetic
machine, The nonemagnetic portion was re<tabled and the
primary table tailings concentrated by flotation,

. First Table Goncéntrat&dnx, ,
“tWeightys  Assaysy; ¢ Distribution

Ratio of

Product { per :+ _per cent s of WOz, : concens
, e .. .3 cent : WOz + S 2+ per cent : tration
S e e s S T e S S = e S =i
Feed :100,00 : 0,98 K 100,0 :
Table cone, 1 31,50 : 2,48% : : 79,7 s 3,2:1,
Table tailing : 68,50 & 0,29 :5,11 : 20,3 S

The table concentrate was roasted at a temperature
of 800° Gy The calcine showed a 440 per cent loss in welght,
This calcine was then concentrated on a BalleNorton magnetic
machine with a result of 353 per cent of the weight reporting
in the magnetic concentrate and assaying 0427 per cent.WOS.
The non=magnetic pértion was then restabled; as foilows:

_.Second Table Concentration,

Feed :100,00 : 2,23% : : 100,0 :

Table conc, $ 11,00 11,60 :0,62 : 57,1 :  9:1,
" middling : 22,00 : 1,92 :1,55 3 18,9 s
" tailing : 67,00 : 0,80 : 2440 :

e

'le” c¢oncy

assayed 0415 per cent P.

—— TR
- 7. Calculated,

The primary tdble tailing was concentrated in a

flotation machine, as follows:

Feed £100,00 : 0,20% ; : 100,0 :
Flot, conc, : 0,28 315,32 12,86 : 14,8 . 257:1,
" middling : 92,12 : 4,45 :3,96 : 32,5 :
" tailing + 97,60 ¢« 0,17 s 52.7 :
The Tlotation conc. assayed 0,60 per cent T. ”

® Calculated,

(Continued on next page)
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(Test No, 11l«B, cont'd) =

it

Reagents Added to Cell (lb,/ton ore),

- [ -

B
(14

GI’ind, . LY . ., - -
per cent SodasSodium :Sodium :Emulsol:

ézaoc) nuaskl :Qvigllixie \.‘}C?J:.

: _ Quebra-
t_.ashisilicate

_cho,

Q.

QOrs

ja ]

2,0 6405 10,60 s+ 0,30

¢e o5 seiies o0 »

1

‘ee »» wolley
‘oo op woilee

5140- 3 440

s o0 &

0..30

v »e
©
.
w

How oo

0410 pound guebracho and 0;10 NaCN per ton were

added to the cleaner celly

Summeary of Test Noy 1lsB:
R e Por cont

WOz in magnetic cone,

W03 in. table coney plus middling

WOz in table teillng

WOz in flotation conc, plus middling.
WOz in flotation tailling

044
80,3
19,0

9,6
10,7

t ¥ 423

10050

7943
23()5?7

-”- i S

100,90

WOz in rougher table concentrates
W03 in rougher table tailings

¥

Tost No, 11-C,

A portion of tﬁ;MOre ground to minus 35 mesh was
passed over a Wilfley table and a nough teble concentrate
0b£ained$ This table conéentrabte was concentrated on thé
BallsNorton magnetiC-maehine and the magnetic portion dis=-
carded, The‘nongmagnetiES‘were re«tabled and the resultant
teble concentrate roasted, The pfimary-fiétation tailing

was concentrated by flotation,

(Continued on next page)
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(Test No, 1l=0, cont'd) =
e Rougher Table Concentration, L '
’ ~ iWelghtys  Assays; :Distribution: RAatio of
Product ¢ per :_per cent  : of W03, : conceénw
; . cent 3 ]EJ.SF,'; per cent s tration
Feed $100;00 : K i loo.oc s
Table concy + 25,88 ¢ . : 84,9 s 4:1,
n tail;ng t 74,15 @ s 4,83 ¢ 15,1 :
| » Magnqtic ancentration of Qable‘goggenﬁnate; \
Feed $100,00 1 2,16% 1+ 100,0 s
Magnetic cone.: 70,70 : 0,05 37,34 1.6 ! 1,4:1
Nonsmagnetic : ¢ t : * -
tailing t 29,30 + 7,25 @ : 98,4 ¢
» e Table Concentration of Non-oMagnetlcs_l )
Feed 100,00 7,25% 1 i 100,0 :
Table CONCy, s 25,21 22,74 128,65 @ 79 10) :
4 middling s 2&;86 : 4,10 :24,26 ¢ 14,1 : 4:1,
" tailing t 49,93 : 1,00 117,49 6.9 :

The above table concentrate was roasted; the calcine

produced, assayed 28,10 per cent WOz; 0,84 per cent S, 6,77 per
cent Ca0, and 0,1l per cent P,

,,Flotatlon of Primary Table Tailing.

Feed © 1100,00 : 0,19% : : 100,0 :
Flots conc, : 0,55 ¢ 8,60 1 3,29 19,4 : 182:1,
" middling : 3,75 : 2,83 : 4,04 : 44,7 :
" failing : 95,70 0.07 : 4,85 3 3549 :
S S 3 PN S S —
® Galoulated.
: o Reavents;Added to Cell (1b, /ton ore),
Grindy; ¥ Y B 0 st
per cent Soda’Sodium -Sodium ¢ Emulsol~ + Quebras:
5200 meshs "“hwesi%gcatﬁxcyanide: le L3 .Qrso: cho )
39,4 1 3,03 2,00 1 0,30 : 0,10 : 0,80: 0,20 : 8,7
'iéi N - ,;_ .;_ .; .,.§ — — {

0,10 pound quebracho and 0,10 NaCN per ton were

added tb cleaner cell,

(Continued on next page)
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(Test No, 11lwC, cont!d) =~

Swfmary of Test No, 11wG:

Per cent
WOz in magnetic conc; . = 1.4
WOz in table conc, plus middling = 7.7
, WOz 1in table talling = 5.8
WOz in flotation cone, plus middling - 9.7
WOz in flotation tailing . - 5.4

100,0_
WOz in rougher table concentrate - 84,9
WOz in rougher table tailing - 15.1

100,0

Test No, 12 (A and B).-sMagnetlc, Table, Superpamner
' and Flotation Concentratlien,

= In this test, an attempt was made to determine the
amounts of high~grade and lower-grade concentrates that could
be shipped direct to a steel plant of,&ooﬁemhemichﬁemraamment
plant following‘the.oréwdressing procedure, A portion of the
ore was ground through & set of rolls to pass 100 per cent
minus 35 mesh, The pulp was then transferred to a Denver
flotation céll and a pyrite concentrate obtained, The
flotation tailings were then passed over a Wilfley table and
a rougher table qonoentrate secured, This concentrate, which
still contained some pyrrhotite, wés then concentrated on a
Ball-Norton magnetic machine and the magnetic portion discarded,
The non~magnetic portion was then reconcentrated on a Wilfley
table, in Test No, 12«A, and on a Haultain superpamner, in
Test No, 12«B, The tailings from these operations were then
combined with the original table tailings, reground, and
floated, This flotation concentrate constituted the material
to be shipped to the chemical treatment plant, while the table

and superpanner concentrate would be the high=grade portion for
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(185t No, 12 (A and B), cont'd) =

shipment to a stee;*pianti In order to remove the excess

'phdsphgrus, both of these final concentrates were subjected

to 8, leaching operation wiﬁh miristic acid, The solubion
used was made as follows: 318 grams. of 20° Bd muriatic’

acid was‘mixed.with 682 grams of water, Two parts of

solution were added to one part of concentrate and the

mixture agitated in the cold for 45 minutes, It was then

filtered, washed, and assayed for phosphorus,

Test No, 12wA:

Pyrite Flotation, .

T - tWeight,: WOz “tDistribution: Ratlo of
Product : per : assay, : of WO5 i coneenw
. - ,:‘cent 2per cent“:“pér;Cent : _tration
L = S T e =
‘Feed +100,00 ¢« 0,98 100 0. :
Pyrite conc, : 16,76 ¢ N.D, : ¢ 6:1,
Floti talling : 83,24 ¢+ 1,18 s lOO 0 :
. _ X 4 : &

\ " Table Concentration of Flotation TalliAg‘
Fesd .ioo 00 :+ 1,18 :  100.0 : o
Table conc, : 11,95.: 8,23 83,4 + 8/4:1,
n tailing : 89,05 : Oi22 : 26;6 ¢

Magnetic Concentratlon of Table Concentrate;l.

Feed rlOO.QQ : 8,23 : 100.,0 : .
Mag, coric, t 77,08 ¢+ N.D, H = s 1,541,
Non-mag, tailing: 22,92 : 35591 H 100,0 -

Table Concentration of NonuMagneticsp

Feed :1ooyoo : 35,91 ¢ 100,0 : .
Table conc, s 28,19 ¢ 45, 72 : . 35,9 :+ 3.8:1,
" tailing : 71,81 : 32,06 64,1 : ‘

' R Y i e N

This table concentrate assayed trace of phosphorus.
In“ﬁractice, the table tailina, which is a middling product

containing 37.5 per&ﬁ@ﬁﬁl%@@%hény@iﬁ st iﬁothe original feed,

. would be recirculated with aﬁ-estimateﬁfadditional recovery

of 14 per cent, or a total recovery of 53 per.cent,

(Continued on next page):

R
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(Test No, 12-4, contr&) L

[
gl

" Flotation of Combined. and Reground Table Talllqg,

+ Weight,+- WOz t Distribution: Retio OFf
Product ‘+  per ¢ asgsay, of WOz, t coneenw
_ .t  eent 4: per cent :\“par oent ¢ tration
m\ famae - AN — ":‘.2" l: . . : : - : N -
Peed ' 100,00 : 0, 51 y lOO 0 :
Pyrite conc, : 3,62 : N, D .2 t 27,631,
Scheellte conc L 0.29 '+ 31, 64 : 20 2 : 345:1,
" middling : Te35 “5§OO : 48,5 :
Flot, tailing ¢ 88,73 : 0416 H 31,3 ot
¢ This scheelite flotation concentrate assayed
0,03 per cent phisphorus‘
Reagents added (1b,./ton feed):
- To_the Grind -~
NaCoz - 3,0
To the Pyrite Concentrate =
Amyl xanthate =~ 0,10
Pine oil - 0,15
To.the WOq Concentrate =
NeCOz - 2,0
Quebracho. = 0420
Emilsol X=X - 0,10
Orso - 0.80
Flnal pH, 9,5,
Time of flotation, 8 minutes,
Grind = ‘
Mesh Weight,
, Eer_ﬂent
+ 65 - 1,0
& 654100 - . 449 -
~100+150 . - 12,7
«1504200 - 16,7
=200 - 84,7

Summary of Test N'ot‘fi:g.,A‘ -;é_.

Per cent

WOz. recovered as hlghagrade table CONcC, = 53,0

0z recovered as low~crade flotation

i concentratg and” flotatlon middling = 32,3 .
A

WOz - remainlng in final. flotation tailing = 14,7

cwma Y

100,0
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(Lot No, 7, conttd) -

Test No!'12eB,

In thié.test ﬁhe Haulfain éuperpanne? replaced the
Wilfley table in the concentration of the nonemagnetics,
Conditions otherwise were similar to those of Test No, 12-A,
The initial pyrite concentrate and the magnetie concentrate
were assayed for WOz and reported as "rnone detected" in
each case, |

The‘panner concentration of the non-magnetics was

as follows:

e

o :Weight,: WOz r Distribution : Ratio of
Product : per T agssay; ¢ of WO, ¢ concen-
: t cent & per cent i er(cene :  tration
. . » I ' t :
Feed. £100,00 ¢+ 48,56 100,0 :
Panner conc, s 22,00 v 67,91 : 30,8 + 4,5:1,
" tailing : 78,00 ¢+ 43,10 : 69,2 ¢

This panner coricentrate assayed, traces of phosphorus.
Phis-pannen..concentrate. assayody‘trqoes o f-phosphorus,
The middling disposition.will be similar to that in Test No, 12~A.

Flotation of Combined and Reground Table Talling
. and Panner Talling,

g ‘ “tWelght, WOz : Distributlon : " Ratio of
Product ! per :+ assay, @ of. W05, ! concens
¢ cent. : per cent per cent :+ tration
Teed +100,00 1 0,48 : lOO 0] :
Flot, conc, r 2,06 ¢+ 19,10 H 80,8 T 48,5:1,
" middling . ¢ 9,60 0,10 : 1,9 :
: 88,34 0,09 17,3 :

" tailing -

'ThisAflotation concentrate aSSayed; trace of phosphorus,

Reag ts added (1b,/%on feed):

" To the Grind -

Soda ash - 3,0

-To;the_gbncentpate -

Soda -ash - 2,0
NaCN - 0,80
Quebracho - 0,20
Emulsol Xel » 0,10
Orso - 0,80

{Continued on next page)’
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(Test No, i2~B, cont'd) =~

Summary of Test No, 12~B:
‘ ' Per cent

WOz recovered as high-grade panner conc, = 49,6
W03 recovered as low~grade flotation

concentrate and flobtation middling - 41,7
W0z remaining in flotation tailing ) 8.7
100,0

SUMMARY 2

On the shipments from the North Ore Body, which

consist éf badly oxidized material, it was not found possible
by straight flotation of the ore to produce a flotation
tailing that,could be discardéd. By table_concenpraﬁion,
followsed by flotation of the table tailings, a final flota-
tion tailing of 0,11 per cent WOz was obtained, with an
overall recovery of 97 per cent of the W03 in the ofé, ‘ » S ;
(Test No, 3). The grade of concentfates pfoduccd:;és as :
high as 62,9 per cent WOz in flotabioen concenbtration (Test
No. 2~B) and 62 per cent in the screened table coricentrabion
(Test No, 1), When the flotation concentfatesvwere passed
over a Wilfley table, a grade of 72,7 per cent WOz was obtained
¢ (Test No, 4>), These different table and fiotation concentrates
were generally high in sulphur and phosphorué. If, as in Test
No., 1, a sulphide flotation is made prior to the scheelite
concentration, the bulk of the molybdenite in the ore should
report in this sulphide concentrate, In all the flotation
tests on these North Ore Body shipments it was necessary to
wash theVﬁulpgwelllprior to flotation, because of the acid

AR
condition of’'the badly oxidized ore,

On the tomposite Skarn Ore shipments, assaying
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0.12 :per cent WOz, a cleaned flotation concentrate was obtained
assaying 7.38 per cent WOz at aratio of toncentration of
106:1. This concentrate contained 54,9 per cént of the WOz

in the ore with an additional 45.1 peér cent in the middling
product.

The shipment representing thé South Ore Body, from

which the main ore supply will be obtained, assayed 0,98 per
cent WOz. On this shipment, cleaned flotation concentrates
were obtainéd assaylng 25,7 per cent and 36,6 per cent WOz
with sulphur contents of 0,53 and 0.65 per cent. The
recovery of WOz was over 90 per cent in each case (Tests Nos,
8-B and 9=B). In thése tests the use of quebrgghéﬁreagent
proved effective 1n depressing the calcite. By table concenw=
tration prioer to flotation of the table tallings, a recovery
of over 90 per éent of the WO5-Was obtained as a lowwgrade
concentrate (Test No, 10). In Test No. 11:§—it was shown
that 70 per cent of the rougher table concentrate can be_
discarded, with a loss of only 1/6 per cent of the scheelite,
by magnetlic separation of the pyrrhotite in the concentrate.
However, the concentrate obtained by retabling the non-
magnetics still contained much sulphur in the form of pyrite.
Similarly, in Test No. 1ll-A it was shown that magnetic separa-
tion will permit 22 per cent of the ore to be discarded, prior
to concentration, with a loss of 2.2 per cent of the WOz in
the ore.

As regards recovering the small amount of molybdenite
that is present in the ore, it was not possible to determine
definitely in the small-scale test work whether thils could be
accomplished in the form of a molybdenlte concentrate.

The grade of concentrates produced from these dif-

ferent lots of ore was generally lower than the 65 to 70 per
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cent’ WOz required for shipment to a steel plant, These
results, however, were considered inherent to the smallsscale
test work and it was shown in Test No, 4 that a 72 per cent
W0z grade can be made from the 62 per cent WOz feed used in
that test,

An examination of the results obtained in Tests Nos,
12~A and 12-B discloged the following:

Flotation of the pyrite followed by teble concentration
of the flotation tailing recovers 83,4 per cent of the W65 in
the feed, The table tailing is high (0,22 per cent WOg).
Microscopic examination of this product showed that most of
the losses weré in péarticles of fine scheelite freed from
gangue, As the test was made on an unclassifisd table feed,
imﬁroved recoveries in practice can be anticipated when the
flotation tailing has been sized in a hydraulic sigzer prior
to table concentration, Also, it wdas not possible with the
laboratory-size table to obtain a clean concentrate, owing
to the small quantity of scheelite in the product and also
to the large amount of pyrrhotite remaining after flotation,
With a full-sized table a much better cut could be obtained,

Magnetic separation removes this pyrrhotite, raising the
grade from 8,23 per cent to 35,91 per cent with no recorded
loss of WOz,

Microscopic examination of the non=magnetics showed that
the greater part of the scheelite was freed, the impurities
consisting of gangue and some pyrite,

:More efficient flotation at the initial stage of treatment
prbbably'would remove thﬁ§ﬁpyri@é;

A retabling of this product raised the grade to 45,72 per

cent WOz in Test No, 12-A, and 67,91 per cent WOz in
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Test 12-B where the superpanner waé used, These results
show that a grade of-65 per cent or better can be expected
when full-sized equipment is used, and when a circulating load
of free scheelite-gangue middling can be bullt up on the teble,

The table tailing, 32,08 per cent WOz in Test No, 12-A
and 43,10 per cent WOz in Test No, 12~B, congisted mainly of
freed particles of scheelite and gangue, This again shows
the inefficiency of the laboratory-sized equipment on a
product of this nature. | “

In practice, with a primary flotation rgmoving pyrite
and considerable pyrrhotite, followed by wet magnetic separa=
tion to remove byrrhotite prior to hydraulic sizing, followed
by table concentration, a product of 65 per cent WOz or better
should be obtained by table concentration, U

These two tests (12-4 and 12~B) indicate that 50 per cent
recovery of the WOz can be expected with a grade of concentggfe
acceptable to Atlas Steels Limited,

Leaching of fhe concentrate to reduce the phosphorus
content also ié indicated.

The tests also indicate that if the table tailing is of
a grade to warrant 1t, a further recovery in the form of a
low=grade dohcentrate can be obtained by flotation, TUnder
laboratory tes} conditions an additional 40 per cent is

recorded.,

e

'The in§es£igation shows two possible methods for
the treatment of the ore from the South Ore Body, Thé first
is outlined above (see, also, suggested Flow=Sheet No. 1 in
the appendix to this report)%k The second method (see Flow=
Sheet No, 2 in the appendix):would congist of a 65~mesh grind

with flotation of the pyrite and most of the pyrrhotite
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followed by a scheelite flotation., This flotation concentrate

can then be followed by a further removal of pyrrhotite by a

magnetic separator and a table concentration of the none

magnetics, Thiéltgble concentrate then could be leached to

< 3

remove phosphqpﬁéﬂand shipped to Atlas Steels Limited, The

lower%grade bfo@ucts would be treated chemically,

Hoﬁever, the results obtained from the present
investigation are such that no conclusion as to the proper
method of treatment can be arrived at from the small-scale
laboratory tests, A pilot-plant run on from 20 to 40 tons

is indicated, in order to obtain data on the performance of

the ore under investigation,
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REPORT OF INVESTIGATION NO, 1376.

Pyrite and Molybdenum Flotation Cells

FLOW~SHEET NO, 1.
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