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Tli■de 

Shipments:  

Six separate sacks of ore e ‘having a total weight of 

393 pounds e  were received on October 29th e  1943. One other 

sack, weight 110 pounds, was received on January 14th, 1943. 

These shipments were consigned to these Laboratories by Mr. 

Dennis W. L. Fairbairn e  Emerald Tungsten Project, Salmo e  

British Columbia, at the request of Dr. B. S. W. Buffam, of,the 

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 Samples  were Taken: 

Dr. Buffamis letter of October 20th, 1942, stated 

that Samples Nos. 1, 2, 3, and 4 are all from the highly 

oxidized, high.grade North section of the main ore zone. 

Samples Nos, 5 and 6 contain low.grade ore from the skarn 

bands. 

Sack No  1, . Quartz ore . north end of ore zone. 

Sack  Nd. 	. Oxidized ore . from pit, over an average 
depth of 8 feet. 

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

Sack No'. 4 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 
stable. 

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

Sampling and Analysis: 

After crushing, cutting and grinding by standard 

methods, representative samples of eadh Sack Were obtained 

Whldh assayed as follows: 

Sack : Weight,: 	ASSAYS, per cent  
No • pounds • WO'5 	S 	• P 	: MD : Fe ' CaO  

• • 	. • 
1 : 	70 	: 2.92 : 0.31: 048 : 0,06 : 4,74: 
2 : 	97 	: 3.66 : 0.63: 0.07 : 0.02 :10.20: 
3 : 	64 	: 2.05 : 3.64: 0.20 : 0,05 :28.85: 
4 : 	83 	: 4,08 : 21.60: 0.17 : 0.02 :33,30: 
5 : 	39 	: 0.12 : 0.07: 0,065: 0.01 : 4.74: 
6 : 	40 	: 0.13 : 0.25: 009 : 0,09 : 4.21: 
7 : 110 	: 0.98 : 11,68: 0.08 : 0,05 	11.19 

• • 	• • • 	• 

-(Ccintinued on next page) 
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(Sampling and. Analysis e  contld) 

On Composite  Sample A, consisting of equal 

.quantities of SackS Nos , 1, 2 and 3, the analysià was 

as followsl 
Per  ,cent  

W0à . 	3.11 
2.,20 

. 	0.14 
Fe 	. 	13,35 
Mo 	0.04 

Characteristics of the Ore: 

Twelve polished aectictIN trip tram end,. ar am:am 110.11; ;I to 6 

were prepared and examined microscopically for the purpose 

ôf determining the charac ter of the ore. 

Sample No.  1 . 

Gangue material, which comprises almost the whole 

of the polished surfaces, consists essentially of milky. 

white to black fine.textured 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, under a 

"mineralight"1  fluoresce with the characteristic glow of 

scheelite„ The glowing particles range from mere pin-points 

of light up to grains about 	millimetres in size  and in 

places, they are roughly concentrated into email fluorescent 

patches several millimetres across. When examined by means 

of the binocular microscope) hoWever„ these glowing Patches 

are seen to be composed of individual grains which probably 

average about 150 microns (100 Tyler mesh.) in size. 

Metallic eneralization is very sparse and is 

l'iepresented by pyrite and "limonite" a.e.rare„ small, dià. 

Iseminated grains and crystals whieh are often associated. 

(Continued an next page) 
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.(CharacteribtiCs of the Ore, cont/d) 

SiLm2,1INp_22 - 

The polish.ed sections are composed predominantly 

of gangue which consists of milky-white quartz deeply stained 

with iron oxides, especially along fractures. When viewed 

under  ultra-.violet radiation it is seen to contain scheelite 

in the same modes of occurrence and grain sizes as in Sample 

No. l, 

'Limonite" is thé only metallic mineral visible 

in the sections. In addition to the rüSt Stain  b mentioneet 

gbove it is coMmon aà irregUlar'àains - and SMalI'Masses - in 

Sample  No ,  3 

The two polished sections representing' this  • 

sample are entirely different in appearance. One polished 

surface is composed of an intimate admixture of more or 

less massive pyrrhotite and pyrite with rare small grainS' 

of chalcopyrite. Scattered throughout the metallid mass 

are numerous inclusions of quartz, coarse to fine in Size. 

The scheelite content of this section is almost nill  as 

when viewed megascopically under a "mineralight" no 

fluorescence can be seen t  but by using a binocular micro. 

Scope five or six tiny points of light are visible. 

The other polished surface consists entirely of 

milky.white quartz with reddish brown stains of iron oxides 

along fractures. These stains, together with one small 

mass 'and a few irregular grains of "limonite" represent 

the only metq.lic Mineralization present. Under an ultra. 

idolet lamp one small patch, two 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, cont , d) 

group•of individual grains ranging in size from about one 

millimetre down to a pin.point of light. 

Sample No. 4  . 

The two sections of this sample are similar to 

the first one described under Sample No. 3. Although 

gangue for ms the minor amount of the polished surfaces)  

it is abundantly distributed throughout the massive 

sulphides as irregular grains and small patches. For 

the most part ii appears to be highly quartzitic but e  as 

in Sample No l e  it contains irregular grains and subhedral 

crystals of a softer  minerai  which fluoresces like scheelite 

under a "mineralight". The se fluorescent grains probably 

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

are abundant in one section, almost absent in the other. 

Sample No. 5  . 

Metallic  minerais are scarce and were observed 

only in one section where occasional tiny grains of pyrite, 

pyrrhotite e  and "limonite" occur in gangue. The latter 

material is composed of a fine.grained mixture of •ather 

hard)  rock minerals which contain abundant finely dissem. 

inated carbonate.•  The polished surface of one section 

presents a mottled appearance of white to almost black 

material, while in the other section it has a roughly• 

banded appelrance coMposed of alternate layers of different 

colours. 	 • 

comparatiVely small amount of sCheelite appears 

be present in thesectionà_When examined by Means 'cif a 

l!Mineralight% It .occùrSas small e  sCattered, ' fluorescent 

grains up '.to about-One.half millimetre in size. -  - 

.(Continued on next page) 
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(Characteristics of the Ore. conttd)

Sample_Not 6

P.ÿrrhotite and pyrite are common in one section

as small iritimatelÿ.admixed mâsses 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;. Thë latter is

essentially the same as in Sample No, 5.

When exainined in ultra.violet radiation the

section' in' ùvhich. no molybdenite was obs'ervéd shows

scattered grains of scheelite up to about ,, millimetre

in size. While, no fluorescence which the writer could

attribute to scheelite was visiblè` in,the other section#

spècks of fluorescent light of a golden yellow colour are

to be seen in and around the platés of molybdenite,, indii»

cating the probable presence of the secondary mineral

Powellite :(((. Ca(MojW)04 )Y,`*

Inyestigatiye Wôrkt

In his 1.ettér of Oct:ôber 20th,,L, 1942^*, Dr. Buffam

reque•stèd that a separate analysis of each sack be made

and st4tecl that Sacks Nos'. 1^; 2 and ,3 côùld then be combined

to form a composi te sample (Lot .A) for the test work.

Dr;, I3uf fam.alsô requested. that on .Sack No, 4

separate tests be.madë,; 'that. the ore in -Sack Noa. 4 be then

corimbined. with the compo,site ^san?.ple of, Sacks Nos. 13 2and 3,

in the Proportion of 5.per cent of Sack No"s 4-to 95 per cent

of the coinpositè• sample`,- to form a further lot for tè,st wor'k

(I;.b.t B); and that Sa,cks Nos;, 5 and 6 of the Skapn ore be

combined for- te-st 'w.or^c (Lot C).

On Sack No. 7, the shipment of January 14th, 1943,
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(Investigative Work, conttd) 

separate mill tests were made. 

Sacks Nos, 1 to 4, inclusive, were all highly 

oxidized and consisted mostly of surface Material from the 

North section of the main- ore zone, Sacks Nos, 5 and 6, 

consisting of Skarn ore, were also surface material, some. 

what oxidized:, Sack  No 7 consisted of typical run.of-mine 

material from the South ore body and apparently was freshly 

broken underground and showed little oxidatien.. The North 

End ore  body  (Sacks NOS, l 2 3 and 4) is quite,small and 

the bulk of the ore is reported to bein the South enct. 

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

of low.grade material. 

The test work on the four different lots consisted 

of flotation and table concentrations on Lots Al  B, and C, 

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

Results of Test Work: 

On Lot 4.  table concentration of the screened 

products gave concentrates assaying 60 per cent W03. By 

flotation - concentration, concentrates assaying 60 per cent 

W03 also were obtained, and a table concentration of this 

flotation concentrate gave a concentrate assaying 72 per 

cent W03,, Recoveries by table concentration gave about 

40 per cent of total W03 in the concentrate and an additional 

21 per cent in the table middling. In the flotation concen» 

tration, 69 per cent recovery was obtainçd in the cleaner 

concentrate . with an additional 9 per cent in the middlin 

product. 

(Continued on next page) 
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(Results of Test Work )  conttd) 

On Sack No, 4.)  a flotation Cleaner concentrate 

.assaying 49.4 per cent W03  was obtained with a recovery of 

89.3 per Cent. 4.2 -  per cent of the WO3 Was in the middling 

product, 

On Lot B,  a flotation côrieentrate asàaying'56 per 

cent WO3 was secured wlth a recovery of 82 per cent. 

On Lot .G.)  a flotation cleaner.  concentrate WEIS made 

assaying 7.38 per cent W03 giving a recovery of 55 per cent 

with a further 45 per cent of the W03 remaining in the 

middling product, 

• On Sack No, 7 )  a flotation concentrate assaying 

36 per cent W03  with a recovery of 79 per cent was obtained. 

19.3 per cent of. the WO3 was in the middling product, On 

this lot of ore $  table concentration followed by flotation 

of the table tailings and magnetic separation and retabling 

of the primary table concentrates gave overall recoveries of 

about 90 per cent of the W03. The grade of concentrates was 

45 per cent W03 in the final table concentrate and 31)per 

cent WO3 in the cleaner flotation concentrate. When a super-

panner machine replaced the table in the final cleaning oper-

ation)  the grade of concentrate was raised to 68 per cent W03 , 

* 

1p.. the details Of the test work which follow 

•Let .  A, 

'Lot No. 4  

Lot B  

,Lot. C 	- 

Lot No, 7 

Composite sample of Sacks Nos, 1, 2 and 3. 

Sack Nb, 4. 

5 per cent :of Sack  No 4 a"nd .95 per cent 
of Lot A. 

. Composite sample of Sacks Nos. 5 and 6. 

Sack No, 7, 
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Details of Tests: 

LOT A (COMPOSITE  OF SACKS  NOS. 1 ,2 AND 3). 

'test No, 1,  Flotation and Table Concentration. 

ti this test a portion of the composite sample 

was ground to pa.ss through a 28i.mesh. screen and the pulp 

transferred to a flotation machine,- A sulphide concentrate 

was then obtained This cOnceritrate waa cleaned in a smaller 

flotation machine, The flotation tailings from the rougher 

flotation conCentrate were then screened into three parts, 

plus 48 mesh, plus 100 meSh and minus 100 mesh,. and Concen.• 

trated separately on a Wilfley table, The tailings from 

these operatiOns were then combined and floated.. 

	

Sti4hid .& Flotation-, 	  
:Weight,- : • : ''44ey&; 	rDiatr,ibuti,on:Ratio Of 

Pioducit ,. 	. 	• pi#i 	.:*  per  Cent .. .  : dr Iter-ii, 	: concen. 

	

mei.,„ = 4iit  .. • ....,JC'ent. 	''... .5..::..:•:•,::: ',4..e.12:...e..  

Sulph.ide. cleaneP C.OnC,,,: 1,34 :, 00g:3 -8,28: . 4. .:• 	0,20 ,  : 75:1, 
'le-  ' -4iiirigt  .... 2.74 r 1425:- 2,77 •  - : 	. 1,00 

• 11 	.2.7ougher conc. : .4 Oâ 	• 	- 	• . 	
. . • 

, , 
Table Concentration.  

TàbIe conc. - :+48 inesh 	0 , 48  
" 	,M 	+ 100 e- •  0. 9  

"' " 	 :0.77  

: $8,07:- 1,45:0,06r 
:61,49.: 	 . 

14,1 

• • 
: 208:1. 
: 102:1. 
: 130:1. 
 . . 	 • 	• 	 • 	. 	 •  • 

. 	. , .. 	. 

	

Ta=e-middling, +48 : 2.36 : 8,22: 2.51:0.13: 	5.7 
e  +100 	1.82 : 8,24: 4,27:0.21: 	4.4 

	

: 2.70 :14.18: 4.14:0.25: 	11.2 
• • 	 • 	• 

• • 

• 
• 

notation,: of Combined  Table  Tailing.  
• • 	• 	• 
: 1,71 :23,93:2 ' Q; :1,81: 	12,0 
: 2,38 : 9,43: 1,97:0,46: 	6.6 
:82,72 : 0.79: 0,45:0,09: 	19.0 

W03 conc. No. 1 
CC 	CC 	NO ,  2 

Final•tailing, 

(Continued on next page) 



WO3 Float W03, 

• Grind 
Cresylic •acid 
Emulsol  •X.1 
Orso 
Orso 

=-100 mesh. 
if 0,b5 lb./ton. 
• .U.10 
if 0.30 	" 
. 0.10 	" 

WO3 
assaysi 

per cent  

61.1 
10,6' 
15.5 
0.8 

Distribution 
of W03, 

per  cent  

39.9 
21,3 
18.6 
19.0 

100,0 
e8.8 
8,9 

22.3 

: 27.8:1. 

The flot, cône, asSayed 0.17 per 
'- 

cent  Mo k  

• • . 	41. 
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(Test No. 1)  contld) 

Sulphide Float  

Grind -= -28 mesh. 
Amyl xanthate 
Sodium  Silicate 
Cresyiic acid . 

0,30 1b4/ton. 
1.00 

. 
 

025. 

.4,44yte!-; 	  

Summary Of  Test .  No. 1: 

Combined table concentrate 
" " middling 

Combined flotation cone, 
Tailing 

ore 

Test :b 	(,4,rii and :0,  if Flotation Concentration. 

1.n. this testi portions of Lot A were ground .in a 

bell mIll to ,different grinds as steted. As the pulp was 

acidï'it - was then, Well weShe4 filtered, end trensferred to 

a flotation machine. Rougher flotation scheelite concentra-  

tes were then ebtainedé These'doncentrates were cleaned in 

a smaller machine. 

• Resulti: - 

Ti 	 -  
Assays. 	:DistribUtiôniR.e.tio of 

: 
 

per 	per cent 	: 	of W03Ï 	concenif 
cent>, 	V1103 	 per  cent : tra.tion  

Produet 

Feed 	 :100,00 : 3.06: if : 
Flot. conc„ 	: 3.59 :58.70:1.021,04: 

" middling : 3,82 : 7.14:  
tailing : 92.59 : 0.74: if :1.03: It 

Calculated. 

' 	(Continued on neXt page) 



• 

Pine:Emulsol: 	. 
oil: 	XI, 	Oro: . 

0.05: 0.10 : 0.50: 7.2 
0.07: 0 .15 : 1.10: 8.1 
040: 0.20 : •1.20: 8.5 

a . 

4 	 a • 
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(Test No, 2, conttd) 

. 	 Test NO4._ 2.B.  
" 	':Weight: 	Assays, 	eiStrIbUtiOn.:Rati75775T 

Product °, 	Per 	; 	lper cent . 	of W03 	: cOnéen. 
- 	 lig%5 	 _per: cent. .: tration  

Feed 	 : 100.00: 3402 : 	:  

Flat. conc. 	: 	3.3762,91 	:3.69: 	70,3 	: 29.6:1. 

	

" middling : 	3.11:  4.18 : 	:2.16: 	4.3 

	

" tailing : 93.52: 0,82 : 	 25.4 
a. 	 • 	 • 	• 

: 	. . 	: 	. . 	. 

	

. 	 • 
Feed 	 : 100.00: 2.94* : - : 	: 	100.0 	: 
Flot. conc e 	: 	3.64:60.00 :1 05-3 22- 	74.2 	: 27.5:1. 

" Middling : 	5.45: 2,90 : - :1.64: 	5.4 	: 

	

n  tailing : 90.91: 0,66 : . :3.22: 	20.4 	: 
. 

• . 

..The 'flot. conc. ae-sayed 0,60 per 'cent  

* CalCulated. 

Reagents Added to 
:'Griudt 

Test:Per cent :Soda:Sodium 
No.:.200 mesh: ash:silicate: 

s. 

2 ,A : 	87.e :12.0: 	1t 0 	Ot 25  
2.B : 	62.0 :25.0: 	2,0 : 0.35 
2.0 : 	62.0 :30.0: 	1.0 •: 0.20 

, 	• 	, 

Cell  (lb./ton ore), 

:'$OdiUm 
oYanide:- 

A mIcroscopic examination of the tailing showed 

free grains of scheelite over 100 microns in diameter. 

Test No -,  $.- '. - Table Plue Flotation Concentration. .„, 

1 portion- of -•he - cOMPosite SamPle at minus 28 mesh 

grind was concentrated on a;Wilfley table. Thp -  table tailings 

were filteredi sampledji r Ppulpedï and transËèrred to a flota. 

tion machine. The resultant roueer flotation concentrate 

was cleaned on a smaller MChine 

(Continued on next page) 
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100e0.  
60.9 13 2.1 • * • * 
30.8 	• • 

• 

, e 
• • 

• • 

145:1 *  

.f.101t,,".-dcjaîèeritrate‘ aSsayed r cent f. 
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(Test No, 3, contld) 

	

WO3 ' 	- Distribution: 
: per • 	: assayy 	of W03 * 	: 
: cent, : Per ,cent  : 	per cent 	:  

Restate: 

_ 

bduct 
Ratio of 

concen•• 
tration  

Table CoricentratiOrr 	 _  _ 

Feed 	 :100,00 : 
Table conc. 	: 7 * 67 : 

tf  iniddlirig 	6.42 : 
"tailing r 87 4.01 : 

.3,e15." 
?5*›.40, 
17,98  

O * 34 

The table coriC* asSayed 0 *-17 per cent - 

. 	t1oe400\: 	0>ie ne  Plot,  COne:. 	 32 4,80 	• 

tt 	 :  

.10-0;0 
57,8 ' 
1540•' 

- 2 7. * ë 

• 0,,alCuIated • . 

Ëea•entà to Flotation (11 . ton  ore). 
'W11: 	.Pine- : 'Erhulsol 	 , , 

ashsilicate 	c  anide • oil- 	XP•1 	•  Orsd:  : • . • 	• 	., 	 •  

' 29e0I -IÔO - ï- 1,  Ô 20 -  4_ 	: Ô 2  t‘IÔ: 

	

.6, 20 	: .' 1* 	• -0- 	' 86 , 	 • 	.. 	, 	. .. __. 

A sCreen: tee  on  the fleat1C4 tailI4i  gave  27'e 

Per cent minus 200  meSh„ A Microscoiiic'examinat104 cf the , 
flotation tailing-showed no large:particles 	sCheelite. 

nminary of  Test No.  
Per, cent  

, 
W03  regoVered by table  concentration  . 9147 

Yt flbtation' 	 54,4 

- 

In 	s calculation all the table middling  and  50 

per -cent Of the flotation Middlings were included in the 

recoveries, 



22.2 
77.8 • 
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(Details of  Tests e  contId) 

Test  No 1  4 . Flotation and  Table Concentration 

A,comparativeIy large 'portion of the cOmposite 

sample Was crushed to Paes minus 28 mesh and the scheelite 

concentrated by flotation as in the previous tests. This 

concentrate was then passed over a Wilfley table with the 

following results': 

Table ACOncentrati.On oT :riOtgtiOn t  oncentrate,,  
---- ':: -Weightl- -*WCY3 ---- :' --Diatrbutiân- 

Product 	: per 	: 	g 	 cir .àSay 	: 	
._, . . 
- INOàï 

, , . ....,....... . -..,1 ,„ . cent_ ..:, -per . cent . 	: ,. ,.  per cent  

	

. 	. 	_ 	. 		
Feed 	: 100400 : 

	

Table  cOnc, : 18.93 : 	12.75 

	

tailing: 81407 : 	59.63 

Calculated *  

LOT NO, 4, 
- 

TeSt_No4 , 5_(11_and 13:). ,wFl,otatiOn  Concentration. , 	 . 

Portions of Lot No4 4- were -ground-in a ball mill 

to-different degrees of fineness4 The acid pulp was then 

well WaShede-fiItere&i -and tranSfOred tb à nOtatïkii. 

machine. A rougher flotation concentrate was obtained. 

This concentrate Was cleaned in a smaller machine. 

ResUlta: 

Test No 5.A  
:Weight e : 	Assays; 	: Distribution:Ratio of 

Product 	: Per 	: 	per  cent  • of W03, : concen- 
:,cent : 'W03 : $ : 'P, : „per cent : trat•on 

. 	. 
Feed 	 :100 400 : 4.05.: 

	

100.0 	• • 
Plot. conc. 	: 6,26 :45.34 :10.57: 	: 	70.3  

" middling : 7 4g 54  : 7 4 40 	: 	: 	13,8 
" tailing : 86420  : 0 1, 75 	= " 	15.9 	• 

• • • • 	• • • . 
The flOt. cônéentrate àseayed' 0,10 ri-et cent 116. 

CalcUlated. 

(Continued on net Page) 



.4 Pace 14 4. 

• 

• • 

* 
• 

11:1, 

(17) 
(Test NO. 5e  conttd) 

Test No 543, 
:Weight,: 	' Assays, )! 	:Distr but on: 

Product 	per 	: 	per cent 	: 	of W03, : 
: cent : WOm : 3 : 	: per cent 

Rati7Te"-- 
 concen. 

tration 

Feed 
Flot c ono, 	• • " 	 : 

: 

100 i 0(51  -44.b.e>  , 	i4 1 	100-.9 

	

9,00:49,44: 8,58:1,42: 	7:890.3 

	

2,15: 7,6121,15: 	: 	4.2 

	

8.25: 03/. 	- 	1 • • 	 6.5 

The flot, concentrate asSayed 0,17 per cent MO 

Calculated. 

Reagents  to FlotatiOn (lb./ton 'ore ) 4, 
Gr in • 

Test:per cent ;Soda:Sodium :Sodium :Pine:Bmulsol: 
No,;44200 mesh.: ash:silicate:cyanide: oil; X.41 	Orso 	pli  

	

634 	;21,0: 1,0 	: 0,5 :0,05: 0,20' :" 0 	: 8,9 

	

54/.13 : 75,4 	:25,0: 2,0 	: 0,0 5 :0,1C); 0,20 	1,2 	9,3 

in  Test No, 5.4Be 0,2 pound of NaGN per ton was added 

to eleaner:Oell. 

A  PLB 

TeSt No 6 (A and B ) 	FlOtation Concentration. „ 	 , 

POrtiOns of'.'the ore  of  46:t" B were ground-  In a bail  

tr-4114 the acid  pI was washed and filterede  and a rough.er 

oonc -entrate - was obtained by flotation, This 'câncentrate was 

clet4ie4 in a smaller flotation machine, 

Restilts: 
, 

TeSt No- 64.A.: 

	

, 	. 	
WOI.ghti':‘AsSayS 1. • - il._)1.StribUti•on'iRatio Of . 	 . . „ 

Product 	:  per 	:  pei...cent 	; 	oÉ •W03e : concen. 
,1 . -.,'COnt —:' :111/0 -- -' • . •S .- : 	percenet .: tration 
. 	-'--. 	.. 

P600: 	' 	: 	I00 '4 06: ; 	3, 32 	't, 	•+, 	: 3._(,- -...1:00 ;,0 -, 	: 
Frietb 6:deic ... 	.,:' 	àr.v.58: 64.-:,10. - t --,,.1e, 	60,e 	: 	213:1. 

	

ti 'Inid411#e; , : 4-1_6.: 	e-4.8..; 	:: -,e:= 	2,. 7 	: 
' I 	tailing'. : ,, 	93 , 27: 	l,0u, ';•- - 	' : 	- 28,1 

miemeiMmi 
The 	'Côneentrate 'as$.6.Yed 	 t 

and .043 per cent 

Calculated. 

(Continued on next pagel 



• • 
• • 
• .• 

100.0 
81.8 
2.5 
15.7 

21.51. 

* 

	 Lt on .ore). „ Reagents to FlOtation  Cell 

Product 
—,===.boroffliciaguli 

Fee 
Flôt. •ônc 4  

* middling 
" tailing 

100.0 

	

54.9 	: 10611. 

	

45.1 	: 
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(Test No. 6, cont , d) 

,. Test No 5.B.  
14.s.ssIeï . 4  Distribution: ReiTrcif 

: per 	:  per. Cent 	: 	of W034 	concen. 
t per cent 	t tràtion  

Product 

Feed :100.00 : 3.16 : e : 
Flot, conc. : 4.63 : 55.95 : 6,00: 

" middling :  3.78: 2,11 : 3.10: 
" tailing : 91.59 : 0,54 : 

:91111=1=111111 lemmiummàmmil 

Test:per cent :Soda: Sodium :Sodium : 
No,:*200 mesh: ash:silicate:cyanide: oil: X.1 	Orso 

64eA t 62 4 0 	:24.0: 	140 : 0.30 : 0.05: 0.15 : 0.65: 8,9 
6.B : 62.0 	:27,0: 	2.0 : 0,40 : 0,15: 0,20 : 1,30: 9,1 

• • 

Pine:Emulsol: 
oil: X.1 	Orso: pH 

LOT C -(COMPOSITE_OF SACKS NOS. 5 AND 6).. , 

Test ecli  7 (Ai B  and C) 	FlotatIon Concentration. 

PôrtionS Of the Ore of Lbt .0 were grOund in a ball 

mill to pass 77.2 ',per cent minus 200 mesh. The pulp was 

then transferred to a flotation machine and a rougher flota. 

tion concentrate obtained.• This  concentrate was cleaned in 

a smaller machine. 

In Test No. 7.B e  a preliminary sulphide concentrate 

was made. 

Test No, 7.A,„ 
AbsayS .  :Distribution:  Ratio of 

: per 	: 	W0j 	: of 	 concen- 
:., cent 	,t .per Cent 	Per cent 	tration 

: 100.00 : 	0.12*  : 
: 	0.94 : 	7.38 	: 
: 	6.06 : 	0.94 	: 
: 93 4 00  : 	None 	: 
: 	 detected : 

• • • • , 	• . 
The flot ,  concentrate assayed 1.6 

and 1.32 per cent Mo. 

Calculated. 

(Continued on next Ipae) 

per cent P 



12)  

••••••••■ 

Product 

100.0 

90.1 
: 119:1. 
: 36:1. 

9.6.  • 
• • 

Test no 

: 82:1. 
: 20:1. 

■•• 

.4k 

, •   	
I 	• 	• 

Tungsten  Flotation. 
Test : Soda : Emulsol : 
No. : ash : 	X4 	: Or. 

• • 
7.13  
7.0 : 

0.10 
O.05  • • 
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(Test No, 7 3  contld) 

Reagents to Cell (lb./ton,  ore), 
Grind, : 	1 	 • . 	- • • • 

	

. 	• 

	

per oeàt. :Soda: Sodium : Sodium :Emulso1: 	. 
.200..inesh: =2.....1- : Ot'so: Ti 

77,2 	: 5 •0: 	2,0 : Ô,i20 : 0,10 : 0.40: 96 
* 	• 	 . 	 . 	. • . •. 	• 	i 	. 	„• 	4 

Test  NO; 
-Distribution:Ratio of : Weiet,: 	Assays,' 	 . 	,, _ 

n e en.» 
_ 

• of WOà, : C O : per 	:ete...,22e.--------, 6  .: cent :'INO. : 'S' ': P : Mo :  per cent . • tration 

Feed 	 : 100 00 	• . 	4 	: • , 	• 
Sulphide cone : . 1 	0484 : 0 ..04 	- :1.29 : 
Tungsten " 	t 	2 .76  14.30 	 : tt 	middling : 	3.37 .0.38  :0.45:0.17iTrace: 
Final tailing 	: 93,01 	:0,08: 	• 

7.C .  
1.00 
1.00 : 2,40 : 0.10 

t=. 

• • 

Feed 
Sulphide oonc. 
Tungsten ° 
Final  tailing 

: 100.00 : 	: 
: 	1.22 :0.27 : 
: 	4.95 :0.98 : 
: 93.83 	: 
. 	. 

■•• 	• • • 
: 	:1.07 : 

. :0.49:0.05 : 
: 	 : 

Calculated. 

Reagents to Grind (lb./ton ore).,  
Test 	Aniyl 	:Sodium :  Soda  : Goal 
No, :xanttiate:silidee: ash : 	Oil 

: (0..00 
7.0 	: \0.02 

(£.4==.... ton ore ): 

Test No. 7B 	CresyliO acid 0.09 
Test  No. 7»C . Pine oil 	0 .14 
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(Details of Tests., .cont'd) -

,LOT N0, 7(SACK NO. 7,..FROM SOTIT H.ORE BODY).
^ ,. . t .

Test No; 8(A.and B,),,.,,= +Flotation. Côncentration.
---------- «, ___.

,Stràight ^flotation of Lot No:7R 74. In T6 st No. 8-Al

no quebrAcho was used, InTest No„ 8o4B, quebracho was àdded

to the cell. The ore was ground in a ball mill.i the pulp

floated, and the rougher concentrate eleaned as in the

previous flotatiôn tests,

I

:Distributiôn:Ràtiô O)T
; Of W034 s çoncen.^-entper . .p.er cent'

: trat.ion::... er cent. . . f^^

Pro duc t

T est No B4A
: 'Weigl^t^ . AAsays'i

^ . . .. .. a. . : .
Feed :
Flot,,, c one*

" midd] ing
" tailing :

100 6,0.0 : 0 .,86* : -*
27s88 : 2„88- : ^•

63,02 : 0.06
• a

Test No;, 8••B,
. . . :

Feed 100+00 0666
Flct* conc.: 1,89 :25.70 40.0,,53 :

» m.idOlitïg : 5.89 : 2.62 :3,,55
'r tailing : •92,,22 : 0..02

.
'
.
. .. . ♦ . . .

.

. ^a

10040
93.0 : 3;, 6 :1,t
2.6
4,4

:

;

10a;:0 :
73.9 :. 53:1.
23,:4

2,,,7'
.

Thé. flôt^ ç'oncentra.te assa^récl l46. per coet 'P
ana 0:*14 per- cent' Mo,,.

Calculc..ted,

-Reagints..to Cell ('1bj,/ton ore). QUe^
.. Grin,^, . . . . . .

Test .:per-.cerit : Soda:So.dium. :Sodium :Efnulsol: :bra-:
Nô :.:!200.mesh: ash:silicâte:ç anidë: X^1 : Orso:cho : H

. . . . :. ., : . .. . , , . . . . .. ^. .

. . . . ,
77.4. :10"0 : 2,0 0RJ50 : 0,20 : 1.], 9,0

8^B : 77^,4 :11,,.0 : 2,0 : 0,50 : 0,,'20 : 047 :042-0: 9,3
: . . . : . i . . . : . : . . i' .: -

In Test No, 8-B an additiona1 0j!20 Pound N.aCN.and

0,05 pound quebracho per ton were used in the cleaner ce1l.



ProdUCt 

12:1. 
64.5:1. 

• - • .„ • . 
•• 

. , 
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(Lot No. 7 0  Contld) 

- 	 . 	 , 	• , 	 . 	 _ 
:',Test No  9. (A  and  BY. .m FlOtation  ,Concentration*  . _..,..,,  • ,. • 	 _ 

In theSe tests , a sulphide flotation 'Was• made 

priôr to the flotation of the scheelite. ' Conditions other-, 	 - 

wiae were as ixi the preyiouà 

Test 	9.A, , 
Weight, 	As says 0 . 1 Di stributi on0 Ratio of 

	

: per -  :,È2/1tf.nt', : 	'Per cent.. 	concen. 
..cent 	:. 'WO . • ,.S 	: 'W.0"' 	 tration 

- 	-,-.. 
Feed 	 : '100.00 : 0.1e: 8*-95'.: 100.0: 100 ,4,0 : 
Sulphide - Conc4 	16*90 : 0,09 :14.65 : 	2,0: ' 27.6 : 5.91 4  
Scheélite' 	 1.16 : 21,96 ,  0*77' 	33.3: 	0.1 : 	86:1. 

*Middling' : 	6.98 	3481 : 1.63 	35,1. 	1,, 3  : 
Final tailing .• 	74.96 :„  0,30  ' 4 8 . 48 * 29 6-' '71.0 ; • * 	• 	* • 

. 	 Test No  • ,  

Fëèci 	 : 1b0.00 	0,72w:12,73w : 100.0: 100.0 : 
Sulphide' cone; • 	8.34' : 0.02 :33,57 : 	0,2: 22.0 : 
Scheelite. 	/ 	.1,55 : 36.60 	0,65 :. 	0,1 : 

'iniddiing : 	5 4,91 	2,39 , :  4.92 : • 19.71 ' 
84.20 :  001 '11,44 	,75.6, 

The sulphide -  conb. assayed 0.02 per ,cent  P. 

'''CalcUlated„: 

e 

Reaments,t6‘qéli (11i 4 /t6r1 ore ) :.  

SUlphide Flotation.  
: -Grind:, 	:  , 	, 

..:Test  :per cent :`Soda .:Sodium  :Amyl 	.:Pin.e 
' 	No*   ':.200 mesh •  ash :silicatetxanth.a.te: oil  

	

: "2.0 	0.15" 0.10 
- 	'àeB 	58 6 	4 . 6 	2.0 	010,  - :0 . 07 

_ 

' 	' - - . 	• 	' 	Sdheelite FlOtatiOn, ,  
Test 	Soda:  : S. odii„un 	 àbl 

X41 .: Orso'bracho:pH  

9'A 	3,0 ,• ' 	 04 40 : -0 '035 : 9.1 
9:413 	3.0 : 	 0,20 	 : 0..80: 0.20 : 943 

„ 

•••• • 

In  Test No,: 04Ae  0 4,10 potind quebracho per ton was 

added to cleaner cell. 



••••■•■••■••■■■•••••111 
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(Lot No, 7" conttd) 

Test No 10 . Table and Flotation Concentration. 

The ore was ground to minus 35 mesh and concentriuted 

on a Wilfley table. The table tailings were.filtered, sampled, 

and the remaining scheolite concentrated by flotation. 

Table Concentration of. Minus 35 Mesh  Ore. 	 
: 	 : Distribution: Fiatio of 

Prod.uct 	: Per 	per cent  : 	Of Wk, 	: concen. 
: cent. : - W037 	 per cent 	: tration  

Feed 	 : 100.00 : 1.02é: mi : 	100.0 	. 
Table conc. 	: 	5.54•: 6.88 :35,10: 	37.3 	: 	18:1. 

	

middling : 	9.36 : 2.30 : 	• 	21,1 	. • 

	

" tailing : 85.10 : 0,50 : 	: 	41.6 	. • 

	 FlOtation'COncentration of Table Tatline.  . 	., 	_ 	. 
: 	: 	• 	: 	•: 	 • 

Feed 	 : 100.00 : 0.284e: . : 	100.0 	• 
Flot. cone , 	: 	2.76 : 5.92: : 0 040: 	59.2 	: 	36:1, 

	

it middling.  :'- 6.73 : 1.00 : -??.52: 	24.4 	. 

	

tanins : 90.51 : 0.05 : -. : 	16.4 	. 
. 	. 	.,. 	. 	 ,.. ..... 

Calculated. 

It 

• 
Reagents to Flotation (1b./ton orel, •  _ 

'Grind, ':' ' 	': 	• • - . 	• •
--,

• . 	. , 	•  
per cent : Soda: Sodium : Sodium,: eMuleol : 	: 
.200 Mésh•  ash• silicate- cyanide:— X»1 . : Orso : PH  

: 1(40: 	2.Q 	• 0.40 •: 	0,,10 : 0.50 :  •9.3 
• 

0.10 pound NaCN per ton wae used in the cleaning 

of the flotation concentrate. 

Test No. 11 (A, B and C). » Magnetiel Tablé and  
Flotation  Concentration. 

TheSe teàts combined magneticeoncentration of the 

pyrrhotite in the ore With table and flotation concentration. 

In all three tests the ore was ground topass minus 35 mesh. 

Test No. 11A, 

The ore at. minus 35 Mesh wes concentrated on a 

Ball»Norton magnetiemadhine and a pyrrhotite concentrate 



Peed 
Flat. cone, 

11  middling 
" taiiing 

ID(r  cent  

2 4 2 
7P -e4  

- 
 

• 16,8  
10.6. 
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(Test No  11.4 conttd) 

obtained. The non.magnetic portion was concentrated on a 

Wilfley table and the remaining seheelite in the table 

tailings  was  concentrated by fletation, 

Ma Lim.c Conceitra_Ltiol_:u 
Fyi nstributibnoRatio of 

Product 	: per 	:  per 'cent  :  yer   cent 	concen,. 
: W0 	:  S 	: heation 

• • • 
Feed 	 -loo-ou 	 1Ô00: 100,0:  
Magnetig . conc : 22:12 : 0›.0 t30.371 	2.2: 61.71 4.5:1. 

" tailing : 77.88 : lsie : 5 1,36: 97.8: 

Table Concentration of tion+Maznetic. 

Feed 
Table éonc. 

" middling 
" tailing 

: 	• 
a 	

à 	 à 	 4 
à 	 6 

4 

	

lb . 	Ag :100.00 : 1,16 : 5.3o-: 100.0: 100 . 0 : 
: 4,47 :12,87 :29,41: 49,7: 24.5: 22.3:1, 
: 7 , 81  : 3 . 50  :15.68 : 22.3: 22.8: 
: 87 . 72  : 0.37  :3,23:  28.0: 52,7: 

• • 

Flotation of Table Ta.ilinp;.. 
.• 	. 

• e  . 	 . 

100.00 : O,25:  3,51: 100.0: 100,0: 

	

1 0.88 111.49 : 2466: 40.9: 	0,7: 114:1, 

	

: 3.17 : 1.57  : 3. 16 : 29, 5 : 	2 . 8 : 
95.95-: 0.10 : 3 4,56: 38,8: 96,5: 

* Ca1culated. 

Reaents  to Cell.  (lb./ton  
Grind,  

Per cent  • Soda:Sodium :Sodium :Emulsol: 	QUebra: 
e00 	 C11 	:Orao:cho:11.  

2.0 	: 0,20:  0.10 : 1,0 : 0.30 : 9,6 
4 	 • 	• 	 • 

. 	 . 	 , 

Summary of Test No 11.A,: 

W03 in maenetic cOnc. 
W03 in table eOne, plus middling 
W03 in Életeical côn, p1US middling 
W03 in fletation tailihg 

44. 

4.44■4,1-414444.... 

100.0 



• • , 

:100.00 : 2.23*  : Feed 

24,-0 

• • 
• 
• 

100..0 
14,8 
32.5 
52.7 

257:1„ 
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(Lot No..7, conttd) 

Test No. ..11B. 

In thia test, a portion of the ore at minus 35 

mesh was passed over a WilfIey table and a rough table 

concentrate obtained. This concentrate was roasted and 

the calcine concentrated  on a BallNorton magnetic 

machine. The noné:magnetic portion was rewtabled and the 

priMary table tailings Concentrated -by flotation, 

• First Table Concentration.  
:Weighti:' Assays, 	: Distribution : Ratio of 

Product 	: per 	:  per . cent 	:, 	of W034 	: conceni4. 
I_Ceht : WC# 	 per cent 	: tration 

•• 	 • •• • • 	 • 

Feed 	 :100.00 : 0,98 :: 	100,0 	• 
• Table conc. 	: 31450 : 2.48* :• 	79,7 	: 3.2:1. 

Table tailing : 68.50 : 0,29 :5,11 : 	20.3 	• . 

The table concentrate was roasted at a temperature 

of 800° Ce Thé calcine showed a 440 per cent loss in weight. 

This calcine Was then concentrated on a BalleNorton magnetic 

machine with a redult of 343 per cent of the weight reporting 

in the magnetiC concentrate and assaying 0427 per cent W03 , 

The no/I.:magnetic portion was then retab1ed4 as  follows: 

,SeCond.  Table  ConcentratiOn.. 

100.0 
Table conc. 	: 11.00 :11.60 :0.62 : 	57.1 

	

middling : 2200..: 1.92 :1,55 : 	18.9 
" tailing : 67.00 : 0.80 : 

: 9:1. 

. 	. 	. 	. 	 . •  
 The 'table conc aàsayed C4.13 per cent-P; 

Calculated, ... 

The. primary table tailing waS concentrated in a 

flotation machine as follows: 

Ite • Feed 	 :100.00 	0,29 	• 
Flot. conc. 	: 0.28 :15.32 :2.86 : 

tt middling : 'z)2.12 : 4,45 : 3 : 96  : 
" tailing 	: 97,60 : 0.17 : 

• •  • 

The flotation conc. assayed 0,65 per cent P. 

* Calculated, 

(Continued on next page) 
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(Test  No 11.13 4  conttd) 

Reagents Added tO 00.1 (7...b.Lton  ore). 
Grind)  : 

per cent : SodalSodium :Sodium :EmUlsoI: 	Quebra-: 
+200/08.1u 	 cho, : pH  

. 	• 
5i0 	4O : 2.0 	: 0.30 : 0.05 :0.60 : 0 430 : 9.3 

• • 	 4. 	 • 

0410 poUnd bluebraoho and 0410 NaCN per ton were 

added to the cleari. 	ce114 

Snry . of 
Per cent 

W03 in magnetic conc. 
W03 in table conc i  plus  middling 
W03 in table tailing 
W03 in notation conc., plus middling 
W03 in flotation tailing 

0 44 
. 	60.3 
. 19 4 0 

9.6 
• 10.7 

0111111.11NM..••••••••■■•• 

100 >0 

- 79-3 3 
. 	20.7 

1004'0 

W03 in rOugher table concentrates 
W03 in rougher table tailings 

.41.• 

A portion of the - ore ground to minus 35 mesh was 

passed over a Wilfley table and a rough table concentrate 

Cbtaine4 ThIs  table condentrate Was oonoentrated on the 

Ball*Norton magnetie Machine and the magnetic portion dis. 

carded. The non.magnetics were rewtabled and the resultant 

table concentrate roasted. The primary flôtation tailing 

was concentrated by flotation. 

(Ccntinlea on next Page) 



. 	 . _ 

ProduCt 

Feed 
Table  con .  

" tailing 

• 
• • 

• • 
4 :1  

• 
4. 

• 
4.  

4. 

4. 

• 

4. 
4. 

4. 
4. 

4.  

4. 

4:1. 

• • 	• 
6 , 	 • • elr===========M 

Calculated. 

ReagentS .Added to Cell (lb.  ton _Ore)* 
• 

Soda:.80dinm :Sodium : EmPasol: 	_ 

, 191 • • 
Orso: _ ciu› 

QUebra.: 
1 Orso: chô : H 

• • • • 

• 

4. 4. 
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(Test NO. 11.Ce  conttd) 

-Roue  r Table .COncentratione 	  
IvIreghtie: 	AsAftep',i. 	 - Ratio of  

per 	:  per cent 	:  of  W03, 	: 	oonoen.4  
S. 	1: percent . 	tration 

:100.00 : 0.98 : 	: 100.0( 
: 25.85 : 3.29' : 	. 	84,5 • 
: 74.15 : 0.20 : 4.83 : 	15.1 
• •   	* 	' 

Magnetic Concentration  of Table Coneentrate, 

	

. 	. 	. 

	

. 	. 
Peed 	 :100.00 : 2.16' : 	. 
Magnetic conc.: 70,70 : 0.05 :37.34 : 

	

Non.magnetio : 	• . 	: 	: 
tailing 	: 29 e 30 : 7.25 : 

	

. 	. 

• 
100.0 

1.6 

: 	98.4 

Tabla ,CeneentrUllel_2132richemlip 	 
• , 	• 

Feed 	 :.100.00 : 7.25 : 	: 100.0: 
Table cene. 	25421 122.74 128.65 : 
" middli4g 	 : 4.10 124.26 e 
" 	 49.93 	1.00 : 17  •49 e 	6.9 * 	• 

, 	. 

The above table concentrate was roasted; the calcine 

produced, assayed 28.10 per cent W031  0.84 per cent S e  6477 per 

cent CaO,, and 0.1:1 per cent P. 

Flotation of Pr if  Table  
• • 	 • 

Feed ;100 00 • 0 19.  * 	4  * 	 100,0 
Flot' conc 	: 0.55 : 6,60 : 3,29 : 	19.4 

	

" middling : 3,75 •2 23 • 4 04 • 	44 7 • . 	• 	• 

4.  

	

tailing :  95,70'  • 0 07 : 4 à5 ». 	35 9 	: * 	• 	• 	 • 

182:1, 

'Grind.; 
per cent : 

me  sh: e0.0 

39.4 340:; 	 : 0410 : 0.80: 0,20 : 8.7 

0,10 pound 'quebracho and 0.10 NaCX per 

added tO cleaner cell,. 

(Continued on next page) 

ton were 



WO3 in rougher table concentrate 
W03 in rougher table tailing 

84.9 
15.1 
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(Test No. 11.C, 

Saffimary of Test 

contld) 

No. 11.C: 
Per cent  

W03 in magnetic conc. 	 1.4 
W03 in table cone, plus middling 	77.7 

1 W03 in table tailing 	 5.8 
W03 in flotation conc, plus middling - 9.7 
W03 in flotation tailing 	 - 5.4 

100.0 

100..0 

Test No. 12 (A and B)..Magnetic, Table, Superpanner  
and Flotation Concentration. 

- 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 or,tochemhemlcUctiteabilent 

plant following' the ore-dressing procedure. A portion er the 

ore was ground through a set of rolls to pass 100 per cent 

minus 35 mesh. The pulp was then transferred to a Denver 

flotation cell and a pyrite concentrate obtained. The 

flotation tailings were then passed over a Wilfley table and 

a rougher table concentrate secured. This concentrate, which 

still contained some pyrrhotite, was 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 superpanner, 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 



100.G 

100..0 

Feed 	 .:100.00 	0.98 
Pyrite eonc. 	16.76 : N.D. 
Flote tailing : 83.24 : 1.18 

- 

; 611. 

4  4 	 4 

10Ô'4, 0  

: 	100.0 
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(TeSt No. 12 (A and B), conttd) 

shipment to a steel' plant. In order to remove the excess 

'phosphorus, both Of these final concentrateà were subjected 

to a.leaching Operation with muriatic aeid, The Solution 

used was made as fo11ows: 318 grams,of 2 00  BEe muriatie .  

acid was mixed . with 682 grams of water. Two Parts of 

solution were added to one part of concentrate ehd the 

mixture  agitated in the cold for 45 Minutes, It Was then 

filtered', washed, and assayed for phosphorus.. 

Test No, 12.A.: 

. Pyrite Flotation. .  
:Weight - WO . 	:Distribution:Ratio of — is 	 . 

1?.rOc:ItlOt 	t Per 	: asSay, : of W03 , 	: concen. 
. . 	•: cent  :per cent.: per  cent 	: tration  

'Table Concentration of Flotation Tailing,_ 
. 	. 	. 	 . 

Feed 	 :100,00 : 1.18 	: 	100.0 	: 
Table conc. 	: 11.95 : 8.23 	: 	834 * 	: 8;41. 

" tailing 	: 89.05 s 0 22 	• • . 	. 	26,6 	• • 
. 	 - • • 	 4 	 • 

Ma.gnetic  Concentration  of Table Concentrate.  

Feed 	 :100.00 : 8.23 
Nag. cone* 	: 77.08 : N.D. 
Non-mag.tailing: 22.92 : 35e91 

Table ConceritratiOn•  of  Non.MagnetiCS._  
. . 	• . 	: 	 . 
: 

• 
Feed 	 100.00 : 35.91 	: 	100.0 	. • 
Table oono* 	: 28.19 : 45.72 	: 	35.9 	: 3.5:1 * 

" tailing 	: 71.81 : 32,06 	:,- 	64,1 	• 
. 	.  . 	• 	• 	 • 

N,D. Ndne detected, 

111-11.a. table concentrate aSbayed,  trace  of phosphorus. 

Tn'i)ractice the : table tailing e,  which iàa. middling prodUct 

cOntaining 37,5 pereheil@nVeU4sPU-P .'the original feed, 

.vKjUld be recireulated with an eà -Umgted additional recovery 

of 14 per cent,: or a total recovery of-'56 per.ent. 

(Continue on next  page)  
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• 
• • 
• • 
• 
• 

100.0 

20.2 
48.5 
31.3 •  

• 
27.6:1 ,  e 	• 	e 

: 345:1, 

To 

3.0 ,  

(•• 

411 

0,10 
0.15 

Weight e  
per. cent  

1.0 
4.9 

12.7 
16.7 
64.7 

+go 

44 

Per cent 

53.0 

32.3 . 

'14.7 

100,0 
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(Test Ifo. 12.A1  contld) 

Flotation  

Product 

of:Combiped..and Reground  Table Tai  
Weight.:. W0. 	Distribution: 
per 	as, 	of W03. 

: cent 	per cent : per cent 	trat 

' 	Ratio o 
concen. 

• tration 

Feed 	 : 100.00 	0.31 
Pyrite conc, 	: 	3.62 : 	N,D. 
Scheelite conc.* : 	0.29 : 31.64 

" 	middling : 	7.35 : 	3.00 
Flot. tailing 	: 88,73 : 	0.16 

This scheelite flOtation conCentrate assayed 
0.03 per cent phâsphorilà., 

°n fed):  
the Grind  . 

NaO03 

To thè Pyrite Concentrate  n. 

Anyi 5tanthate 
Pl,he en= 

To-the .W03   CônOentrate  

NC 03 
quebracho. 
Emulsol X41 
Orso 

Final plis, 9.3. 
Time of flotation. 

Grind  - 
Mesh 

+65 .  
w* 65+100 
-.100+180. 
.150+200 
.200 

2 , 0 
0420 ' 
0.10 
0.80 

8 minutèS. 

Summary of Test No ,  12-A: 

WO3 recovered às high.grade table conc. . 
W03 recovered'as low.grade•flotation 

conCentrate•and'flotation middling 

W03:remaining in final  flotation tailing . 
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(Lot No. 7, cont#d) -

Test Not 12»B,

In this. test the Haultain superpanner replaced the

Wilfley table in the conceritratiôn of the non»magnetics,

Conditions othérwise were similar to those of Test No, 12-A,

Thé initial pyrite concentrate and the magnétic concentrate

were assayed for W03 and réported as "none detected" in

each case.

The^panner concentration-of the ndn-magnetics was

as follows;

:Wéighti: W03 : Distribution : Ratio of
Product : per assay, : of WOgr çoncen.

cent _per cent _*:, per, . cerit. :. tration

Feed..
Panner cônc„

it tailing

:100,00 : 48,56
: 22,00 : 67,91

78:p00 : 43,_10
.

.

:

100,0'
30-98 : 4,.5:1.
69,2 :

This panner concentrate assayed... tr.aces. of phorphoraas-.
`lrl^i.s.=.pann.E.r =c.o_neen-tr.^.t.e::=.a-s-s^^.ed.y--. t.r-•aces.. oi.-.pltios_p^^.or^as,

The middling disposition, will be similar to that in Test No. 12_,..A.

Flotàtion of Combined and Reground' Table Tailing
and Pânner TaiZin g,,_

:Weight,: W03 : Distribution. ;-Ratio 0
Product : per : assay; : of. W03r côncen-

: trationcérit. ; per cent .-: per-cent

Fo e d :100 ,00 : 0;,, 48
Flot, conc, ; 2,06 t 19«10

Ii middling 9,60 ; 0'10
It ta.iling : 88, 34 : 0.09

100,0
80,8

1*9
l7,3

.

: 48*5:1,
:
:

This flotation concentrate à.ssaÿed,r trace of phosphorus,

Reagstits added .(lb./ton feéd):

To the -Grind

Soda ash

Tô :the Unc,èritrate ^

Sodâ. ash ^ . 2 ,0
NaCN ^ . 0,30
Quebracho 0,20
EmülsQl X-1 0,10
0rso M .0,80

(Con.tinued on next page)



Per cent  

49.6 

41.7 
8.7 

100,0 

Page 28 - 

(Test No, 12-B, contld) 

Summary of.Test   No .1243: 

WO3 recovered as high,grade panner conc. 
W03 recovered as low-grade flotation 

concentrate and flotation middling 
WO3  remaining in flotation tailing 

SUMMARY: 

On the shipments from the North Ore Body,  which 

consist of badly oxidized material, it was not found possible 

by straight flotation of the ôre to produce a flotation 

tailing that could be discarded. By table  concentra't'ion, 

followed by flotation of the table tailings j  a final flota-

tion tailing of 0,11 per cent W03 was obtained, with an 

overall recovery of 97 per cent of the W03 in the drip_ 

(Test  No. M e  The grade of concentfgtes pfoduced wgs as  

high as 62.9 per cent WO3 in flotation concentration (Test 

No. 2.B) and 62 per cent in the screened tabla concentration 

(Test No. 1), When the flotation concentrates were passed 

over a Wilfley table, a grade of 72 e 7 per cent W03 was obtained 

t.,/(Test No, 4)1, These different table and flotation concentrates 

were‘generally high in sulphur and phosphorus. 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 the pulp ,well prior to flotation, because of the acid 

condition of'the badly oxidized ore, 

On the composite Skarn Ore  shipments, assaying 
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(Summary, conttd) 

0.12 :per cent W03, a cleaned flotation concentrate was obtained 

assaying 7.38 per cent W03 at a - ratio Of éoncentration of 

106:1. This concentrate contained 54.9 per cent Of the W03  

in the ore with an additiOnal 45.1 pér cent in the middling 

product. 

The shipment representing the §_outh_Ore_5_21/, from 

which the main ore supply will be obtained, assayed 0.98 per 

cent W03. On this shipment, cleaned flotation concentrates 

were obtained assaying 25.7 per cent and 36.6 per cent W03 

with sulphur contents of 0.53 and 0.65 per cent. The 

reooverY of W03 waS over 90 per cent in each case (Tests Nos. 

8-B and 9-B). In thèse tests the use of quebrache reagent 

proved effective in depressing the calcite. By table concen-

tration prior to flotation of the table tailings, a recovery 

of over 90 per cent or the W03 was obtained as a low..grade 

concentrate (Test No. 10). In Test No. 11-0 it was shown 

that 70 per cent of the rougher table concentrate can be 

discarded, with a loss of only 	per cent of the scheelite, 

by magnetic 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. ll-A it was shown that magnetic separa-

tion will permit 22 per cent or the ore to be discarded, prior 

to concentration, with a loss of 2.2 per cent of the W03 in 

the ore. 

As regards. reCovering the small amount of molybdenite 

that ià préSent in the Ore, it was not possible to determine 

definitely  in the small-scale test work whether this could be 

accomplished in the form of a mo],ybdenl.te concentrate. 

The grade of concentrates produced from these dif-

ferent lots of ore was generally lower than the 65 to 70 per 

91' 

.°1 
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(Summary, conttd) 

cen1'W03 required for shipment to a steel plant. These 

results, howeVer, were considered. inherent to the smallscale 

test work and it was shown in Test No 4 that a 72 per cent 

W03 grade can be made from the 62 per cent W0 3  feed used in 

that test. 

An examination of the results obtained in Tests Nos. 

12-A and 12-B disclosed the following: 

Flotation of the pyrite followed by table concentration 

of the flotation tailing recovers 83.4 per cent of the W03 in 

the feed. The table tailing is high(0 422 per cent W03). 

Microscopic examination of this product showed that most of 

the losses were in particles of fine scheelite freed from 

gangue. As the test was made on an unclassified table feed, 

improved recoveries in practice can be anticipated when the 

flotation tailing has been sized in a hydraulic sizer prior 

to table concentration. Also, it was not possible with the 

laboratory-size table to dbtain 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 

less of W03 . 

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 flotabion at  •the initial stage of treatment 

probably would remove  th  is pyrite, 

A retabling of this product raised the grade to 45.72 per 

cent W03 in Test No. 12-A, and 67.91 per cent W03 in 
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(Summary, contid) 

Test 12-B where the superpanner was 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 built up on the table, 

The table tailing, 32,06 per cent W03 in Test No, 12-A 

and 43 *10 per cent W03 in Test No, 12-B, consisted 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 removing pyrite 

and considerable pyrrhotite, followed by wet magnetic separa-

tion to remove pyrrhotite prior to hydraulic sizing, followed 

by table concentration, a product of 65 per cent W0 3  or better 

should be obtained by table concentration. 

These two tests (12-A and 12-B) indicate that 50 per cent 

recovery of the W03 can be expected with a grade Of concentrate 

acceptable to Atlas Steels Limited, 

Leaching of the concentrate to reduce the phosphorus 

content also is indicated. 

The tests also indicate that if the table tailing is of 

a grade to warrant it, a further recovery in the form of a 

low-grade concentrate can be obtained by flotation. Under 

laboratory test conditions an additional 40 per cent is 

recorded. 

_ 	- 
The investigation shows two possible methods for 

the treatment of the ore from the South Ore Body, The first 

is outlined above (see, also, suggested Flow-Sheet  No 1 in 

the appendik to this  report), The second method (see Flow-

Sheet No, 2 in the appendix) would consist of a 65-mesh grind 

with flotation of the pyrite and most of the pyrrhotite 
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(Summary, conttd) 

followed by a scheelite flotation. This flotation . cancentrate 

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

magnetic separator  and a table concentration of the non. 

magnetics. This table concentrate than ceuld be leached to 

remove phosphorus and shipped to Atlas Steels Limited. The 

lower.grade products would be treated chemically. 

, 
HoweVer„ 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 Œa the performance of 

the ore under investigation. 

00 0000 00000 
0 00 00 

HLB:AKA:GHB. 
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APPENDIX 
en,s1 

FLOW-SHEETS OUTLINED  IN THE SUMMARY OF 
REPORT OF INVESTIGATION  NO. 1376. 

FLOW-SHEET NO.  1. 

Ball JVIi11 

35-Mesh Screen 

(Oversize returned  O. 

PM- 

Pyrrhotite 
Concentrate 

yrite and Molybdenum FlotationCells 

le 
Tailing 

19_1_gn.21.12._q2PAr.21 0r 

Non,Magnetic Tailing 

Pyrite and 
Molybdenum Concen- 

trate 

Hydraulic Sizer 

Tables 
-1, 	 -1, 

Concentrate 	 Tailings 
q. 	 .l, 

Phosphorus  Leach 	 Regrind Mill 
4/ 	 .1, 

Residue for Shipment 	 Scheelite Flotation Cells 
to Steel Plant 	 4, 	 4'  

Concenbrates 	 Tailing to 
- 	 Shipped to Ch'emi'call 	 Dump 

Plant 

(Continued on next page) 
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FLOW.-SHIEET NO. 2.

Ball Mill^

Classifier, 65 Mesh

(Oversize return Lgd to ball mill)

Conditioning Tank

1^

Pyrite and Molybdenum Flotation Cells

Pyrite and `3
Molybdenum Tailing
Concentrate

I
Scheelite Flotation Cells

I-) Tailing to Dump

Scheelite Concentrate

I
Magnetic Concentrate

Magnetic Separator

I
to Dump Non-Magnetic Tailing

I

Table Concentrate
-4/

Phosphorus Leaching Plant

I
Residue Shipped to Steel Plant

June 10, 1943.
NLB:GHB.

A/
Table Tailing

Shipped to Chemical Plant

Wilfley Table
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