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fuzee of Tests: 

The test  work was done at the request of Mr,  A 0  D. 

Dickson, manager of Leitch Gold  Minas Limited. The ore  was 

treated by flotation to obtain  data on grade and recovery to 

be expected from  the  low-grade  scheelite  ore. 

Th 2 flow-sheat  and reagents used  for  the  tests on 

the sample of scheelite  ore  from Little Long Lee were use 

on this sample. This flow-sheet is sho  wn  on  Page  4. 

2112.1.21And 

The entire lot  cf  ore was crushed to  minus G mesh 

and sampled by standard methods. Analysis  cf the bosad  sample 

gave the . ollowing  results: 

,old 	- 2.1E) oz,/ton. 
V;03 	- 2, i.. per cent 
Phosphorus - 0.029 	to 
Sulphur 	- 0.30 	fî 

General Discussion 

Tm  these tests  th s  flow-sheet that was deve7.oped by 

the Unitec',. States Varta.ium (;orporaticn  at ttoir Pine Creek * 
do (California) plant was used This  Company, in oonjunution 

with the ?router and Gemble Company,  have  developed a  new • 

reagent, ''Oreo," t- b.at is a •psefic for schselite. It /3 

their work that is mainly rssponsible for the success of 

these  .tests. 

The reagent '01 . sc' replaces s•diu oleate in  the 

flotation of scheelite. 	17 Ïs less expensive to use  and 

gives .  more consistent resulo'ss o  It was found necessar;/ to 

make a 1 per cent  solution  cf  the "Orso,"  a stronger solutlen 

having  a  tendency to form a jelly„ Step addition of the 

"Orso"  was found to be bensi:Icial as It allowed  a  higher 

grade concentrate to be made, while tne addition  of the 
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(General Discussion, conttd) 

reagent in the scavenElag  'circuit improved recovery. 

The hardness of the water has  an effect on the 

flotation of scheelite as well as on the amount of reagent 

required. The hardness in  the city water was neutra'ilzed 

by  the  addition of a  small aeci(ent of  soda  ash; more or 

less of this reagent may be required at  the  mine. 

Sodium silicate Is fed to  the ball-mIll circuit 

primarily to act as a •Useierser.  It is . also used e  alonz 

with  the soda ash,  RS  a pH  regulator. 

Emulsol 	is  a  wetting agent  and i5  uaed in the 

scheelibe  circuit. 1he reagent also has  a  modifying action 

on the  froth and its  UE0  in this  respect is very critical. 

The use cf emell  amounts will  :ive a  cleaner concentrate 

but a  small excess will cauee e  decrease in recovery of the 

• scheellte. 

No particular attention was paid to  the  flotation 

of  the sulphides, as  it wae conel.dered that information 

already available woulU be more than ample to cever this. 

Cleaning followed by recleanIns ls cmsïdered necessary to 

reduce  the  amount of sehcellte remaieing  in the sulphide 

concentrate. 

The tallinge  from the scheelite circuit could be 

treated further, If deelred, for  the removal of  the  remaining 

gold. 

As it was the intention of Leitch Gold Mines Limite 

to mill their ores at tne le= of the  Little Long roac Gold 

Mines Limited, the tess were run pa ..ealleling thoss made for 

Little Long Lac. 

The head analysie of the oee was somewhat bigh and 

a  lower grade (15  per  cent W03) is te  be expected from  a  head 

of 1 per  cent W03. 
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Potassium  am71  Js,annate 
Creajlic acid 

.C7 0.05 
0.29 

-  ?age 5  - 

(Details of Mill Tests,  contid) 

The foregoing flow-sheet Is that used for T.ests 

Nos.  1  to 3 inclusive. In Test No. 4, the lest eight cells 
, 	 - 

of  the scheellte  circuit were used  as a rougher e  the tailings 

going to wate,  and the concentrate being cleaned in the first 

two cells.  'f;rie first tigo cells gave a finiened  concentrate 

and the tallIgs went t-,o  th c rouer  circuit, 

Mill Test  No °  1. 

Feed rate -  300 pounds  por hour ,  

rer cent  solids: Suipiaide flotation 	-  33 
Scellte  flotation - 29 

Time of run -  6  ho-irs. 

Rean:ent_ConsuluIicn: 

Gr1nd171a: 	 ":112.222con 

Soda ash 	 - 	-  0.27 
Sodium siIicat 	 1.33 
Potassium amyl  xanhate 	 0.12 
Reagent 206 	 0.18 

Conditioner: 

Scheelite flc4,aticn: 

Emulsol X-11. 	 0.09 
Orso 	 0.09 

	

Scavenger fosd ;.-2es.y,.1c ald  - 	0.12 
Scavenger Cell  Uo ,  4. Orso 	- 	0.07 se 	 el 	tr 	 ..- 	•-•. ie: t,rso 	- 	0.06 

Screen  Analvs!!.s  of  Classifir Overfloit . . 

'Sere= size . 	Weirb wpr cnt ' 	- 

4. 53 	 2.0 
-  65+100 
-1004-150 	 13. 
-150+200 	 13.4 
-200 	 65.9 

(Continued on next page) 
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(Mill Test  No. 1, contid 

Per cent 
Product •  • 

	

Gold • • 
oz  /ton : 	WO 

-  ...;:iMIICZIMMISOCCICZerWX/F-2.7=0.93We..erer=rir..3s:.ue,="•er -eastelliemularementle",,,weratileriéeineeeerame,..=eràcasWeieietrt•exekeeet.eanueeSkewessaneir 
• e 
• 

use.VIMmorn.M. 

Flotation feed 
Pyrite concentrate 
Pyrite flotation tailing 
Scheellte concentrate 
Scheelite 	avenger colleen. : 
Final tallin£ 	 • 

1.50 	: 2.46 	: 0.0b 
76.34 • 0.27 

: 	•.50 
0.20 	 :  27.78 	: 	. • 	0.13 

	

: 11.35 	: 	 : 

	

0.U,5' : 0.22: 	 . 	0,06 , 

: 0.14 

wirer, 

• a 
• • 

•••••••••••••• ■•••mucaummulteeoulseew.••• ..ere  wer-leaKar.,er,,,,mtm,•■•• ■•roens  ,strer.eirw..,-,..-nuotœ.: ,•■■•••••■•,,ea,smobreve•e••••sre.e.-••■•ar.eme•cmounsampamoss  e•gem".‘, 

Pecoveries: 
Weiga 	RecoveFres, 	: Ratio or 

recovery,: 	r cent 	concen- 
• cer 	 g  tration 

Product 

• 
Flotation feed 
ilyrite concertrate 
Pyrite flotation tailin?, 
Scheelite  concentrate 
Final  iiiîfl  

	

1C)O.0 : 100 0 0 	190.0 	: 

	

1.8 . 	90.9 	0.2 	: 5b 0 87:1, 

	

98.21  : 	9.1 	; 	99.8 

	

0.1 	: 	1.1  , 	91.7 	:  12.321. 

	

90,1 	: 	E).0 
• • 

==tiellie==="7:Xtre.-3.- '"'t 	 lit:USMUIFF 

this,  as  well  as successive  runs, there was a 

considerable tie-up  cf i„:old  in the grinding circuit. This 

would not apply In  continuous ope:ation. 

Conclusions to Test  No  1: 

This ore is weene_ble  to coacontration b7 the use 

of uOrso"  even at  the  low  gyind  shown here. Thc. run was quite 

steady and.  no  difficulty should be experienced 	the  handling 

of this ore An increesa  iv  the  i'DrSo should be followed by 

an increase In reovery and a decroase in the rade. 

Mill Test  Yo. 2. 
— 	_  . 

The flow-sheet used In this test was the 1,3 -;rie as  in 

Test  Ne. 1. The only difference in  the tests was that  the "Orsc" 

was Increased Iri an attempt to improve recovery. 

(0ontinued  on next page) 
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654,10C• 

 -100+150 
-li)0+200 
-200 

2.3 
b.2 

17.0 
13.2 
30.4 

r? 11 	e 

0.27 
1.33 
0,12 
3.7_8 

aCID 

CI> 

<Pa 

- 0,12 
- 0 ° 18 

0.16 
0.05 
0.05 

4-D 

• 1-AnT. 	 ier rent  . 
‘oz oiton Trr°  	  

1■11■11.* 

Product 
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(Mill Test . No. 2 s  cont/d)  - 

Feed rate  -  300 pounds psr hour. 

• Per cent solids: 

Sulphide flotation feed 
Scheelite 

Time  of  run  -  6 hours. 

Screen Analysis of Classifier Overflow. 

Screen size 	• 	WEneht,  per cent 

Reagent  Cor.p.umption: 

Geindinu: 

Soda  ash 
Sodium silicate 
Potassium ar,y1 xanthate 
Reagent 208 

Conditioner: 

Potassium amyl xanthate 
Cresylic acid 

Scheelite  flotation: 

:jkLulo:L  :l  
Orso 

Scavenger feeds Gresylic acid 
Scavener Cell No. 4: Orso 

6: Orso 

- 0.05 
- 0.31 

,...11VEt..1621=2:41.74 

0.97 
112,32 

0.16 
0.25 

0.15 

Flotation  feed 
Sulphide  concentrate 
Sulphide  flotation tailing 	• 
Scheelite  concentrate 
Scheelite  scavenger concentrats: 
F:-nal tailing 

a • 
1.70 : 

: 0.31 : 
:  1.71 : 0 .034  
:19.78  :  0.25 
:10.51 
;  0.06  :  0.01 

: 	0,40 

: 	C.08 
: 	0.1Z 

0.06 

(Continued  ,:,11  next  page) 
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(Mill Test No. 2, col)tîd)  - 

Recoveries: 
. 	 . 

	

Reooveries, 	Ratio  oI 
Product 	 :recovory,: 	Eer cent, 	concen- 

	

_uper cent  : 	Au 

	

W0,5 	tration 
• • • 

Flotation feed 
Sulphide concentrate 
Scheelite concentrate 
Final tailing 

	

: 100.0  : 100.0 : 	100.0 : 
D.7 

 
83 0 6 	0.1 	: 

8.3 	2.1  : 	96.7 : 
91.0  : 	14.3 : 	3,2 

138.89:1. 
12.03:1„ 

LEMIUMFUllirie:i-a ■Xe;L:ellerre:errekel:eir-eeeàesh-7=•••'...VrérinrantZreare ".",1■1=..W.::::Weer..liet  r-vg 

Conclusions to  Test No ,  2 

There appeared to be a distinct improverlant in the 

recovery obtainec by increasin the (-)rso°,  This was also 

accompanied by a drop  in  the  grade of the  concentrate obtained. 

This drop  in grade  may  be  due s  to  soue  extent at least, in 

the drop  in  the grade of  the scheslite  in  the  head. 

el:11  Test  No :5 
e  

In  this  test  a  finer  grind was used and  an addition 

of Emulsol X-1  to  the  soavenger  circuit was used.  The  flow

sheet used was similar to that used in the previous  tests. 

Rate of feed  -  300  pounds per hour. 

Per  cent  solids: 

Sulphide flotation  feed  -  35 
Scheellte 	 -  31 

Tire of  run:  6 hours. 

11.2aent Cosumptiou: 

GrindineCircult 

Sodium  oarbonate 
Sodium  silicate 
Potassium amyl xanthats 
Reagent 208 

(Continued on next page) 



Lb./ton 

0.27 
0.05 «et 

Emulsol X-1 
Orso 

0.09 
0.13 

0.12 
0.05 
0.05 

0.05 

VbiS  of Classifier Overflow. 

Wele.t." 	cent 

Screen Analvz 

Screen size 

ounw••001•••••••••10 

•••-•• 

+100 
-100+150 
-150+200 
-200 

0.9 
6.5 

13.4 
79.2 

Recdiieriee,  -7 
ter  cent 	• 

u . 	1A0e, 
• • 
• 

fféio  of'  
concen-
tration eer  cant : 

=mmm«.--m.0...evamme» ,...,..t.•reareserse-aruerrissetsiasomems9 

• 

• 
• Product recovery,: 

- Page - 

(Mill Test No. 3, àontid) - 

(Reagent Consumption, contld) 

Conditioner Tank: 

Potassium amyl .ranthate 
CresylIc acid 

Scheelite Flote.tion: 

Scavenger feed  - Cresylic acid 
Scavenger eircule, 2nd cell:  Orso 

‹-th  cell:  Orso 
&Lb. cell; 
Emulsol 

0001 

Analysis  of .?oduts.  
ÉPF-EM 	  

.Product 
r,zrzemataire 

: 	1.40  :  2.35 : 0.037 : 0035 
;  61.32  :  0.54 : 
: 	0.08  .  2.39 : 0.021 : 0.05 

0.20 : 30.91 : 0.23 	: 0 0 12 
: 6.27  . 

0.07  :  0.24  :  0.01 	0.04 
• • 

• • 
ssursuriareern aiseesaememeta ware. 

itecoveries 

Flotation feed 
Sulphide concentrate 
Sulphide flotation tailing 
Scheelite  concentrate 
Scheelite  scavenger concentrate: 
Final  tailing 

Flotation feed 	• 

	

. 	100.0  : 100.0 : 100 0 0 : 

	

Sulphide concentrate : 	2,2  : 	94 05  : 	0.5 : 

	

Scheelite  concentrate : 	e.9 	0 .9  : 	90.2 : 
Final tailing 	• 

	

. 	90.9 : 	4.6 : 	9.3  : 
• 

46.30:1. 
14.58:1. 

• 0 
• 0 	 • 	 0 

..............■.•••••••• 

(Continued on next page) 
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(M111 Test  No  3, contid)  - 

Conclusions to Test  No. 

In this test  the  finer grind allowed a sliàhtly 

higher grade of  concentrate  to be made rith a good recovery 

of the schsollto.  The  addition .of Emulsol X-1  to  the 5th 

call of the  scavenger circuit  C“)es not  appear to  be of any 

benefit.  An  increasu in the  "Oro"  to  0.20 po-Ind per  ton 

to tha  ..àeed  of  the scheelite circuit would most likely have 

increased recovery at very little loss in grade. 

Mill  Test  No.  .4. 

In thls  test  tke sulphide flotation tailing wes 

sent te  a  rougher  circuit  of e .Lght  cells and  tae rougher 

concen'trate cleaned  In  two cells. The rouher  tailings were 

discarded  and  the  cleaner  tailings vera  sent to  the  Lead  of 

the rouaher  circuit. 

Feed  rate - 300 pounds per  hou:c. 

Per cant so.7.1d; 

Sulphie fletetf-on fead 	54 
Scheelf.te 	?? q 	- 29 

OtL 

Cr -'ndin.0 

Sodium carbonate 
Sodium sill.:!ate 
Potassium  aràyl xanthate 
Reageut 208 

Conditioner 

Potessum akriy1 m.anthate 	. 	0.05 
Cresyllc  cid. 	 0.27 

C:ontinued  on  next  pagr:? 



0.00 
0,13 

0.12 
0.05 
0.05 

+100 
-100+150 
-150+200 
-200 

0.1 
4.6 

10.9 
&4.4 

4.441144444,MMIIIIiriMP4.4244.147,144.14,,,,l4F1444-431141.1•1,44,44.444144~M, -.4W4494111 34.4414,1 

C.: 

4.444fflre101111141141.424444,14110414.411444.14',43401111111141441."4.42447,11 ,414,,, ,e4F1444-4311,446,414,14.44.144.41,4.4144PLIZIG440144414.1$..,4441,4444442  ‘71.9.0i4,190,11,  .444,14444•04.4,444,1M0141444141,à414.4.,,i,r74.e.'4.,  
I 

9 

Ana2yel8  of  Products. 
GO£Q, : 	er  ce:It 

Pr. oduct 	 (..);L 	L.cla• WO,r. 

'7> 
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(Mill Test  No.  4,  conUd)  - 

(Reagent Consumption,  contid) - 

Scheelite  Flotation: 

Emulsol X-I 
Oreo 

Soavengei• feed: Cresylic acid 
Scavenger circuit, cell No, 4:  C22.0 

If 	No. ôe 	tr 

Screen fulaivsis of Classifier Overflow. 

:".jicreen  size
.  

o‘ietu: per ce5.,t 

Flotation feed. 
Sulphide concentrate 
Sulphide flotation tailing 
Scheelite  rotOler  concentrate 
Scheellte cleaner 

if 	 tailing 
Final tailing 

1.42 	2.13 
116,62  :  0.37 

0.125 ; 	2.17 
.  25.02 

0.20 1 -)1.56 
70 

0.12 	02)  

0,39 

; 	0.07 

0.06 

"=.9*=....fs.reet--=-es•ee 

Roc.71veres: 
er: Recoverf 	;  Uatro  sr 

2roduct 	 :  per 	per cent 	: concen- 
cent g 	tcld : W0 ,5 	tration 

acammaasavemeresserm nrurewcgmerorease-e-a ee-assre:r.stgtaerreemsar-uuomwmg.,œut--eg  seveme....qtaez.i..u7- 4,gimmiate 

Flotation feed 	 : 100, 0  :  100.0  ; 100.0 : 
Salphide  concentrate 	 • . 	1.1 : 	91.3  : 	0.2  : 90.09.1. 
Scneelito  c.7.caner  concenty.a:s  . 	6.(4  : 	0.9 :  91.2 : 16 0 1;1 

II 	roujoe:,  tailing 	 ;  92.7 : 	7.8 : 	8.6 : 
• 	 • 	 • e g 	 s 	• 

IffleimenlIMewcwirmexuma*.antalersesence«  r**--..****Jagerame ,...e.c 41414.7iti1i4,144,ealeour  _7*.  muiate,-.fflonter***.er*.minor awmane.....lesligt..brermaresiamiulmaimmulaliffloraMell*ei, 

Conclusîons  to Tect  No,  4; 

This circuit was used to  5$6  whether higher  grade 

coucentrate  could be mede br  cloaninz a rouher concentrate, 

Although. there was  a slight improvement in grado this could be 

because of the slightly finr uind. This circuit dces not 
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(conclusions  to  Test Uo. 	contld) - 

• ppear to contain any advantage over the circuit used  in the 

previous tests. 

11•11Mellapammems 

Summar and Re co)menda tions 

No difficulty should be found  in obtsJ.nin a grade 

of  concentrate suitable for chemical treatuent from this ore. 

A high recovery of the schsellte visas readily obtained at high 

grade for thl.s type  of work. 

It is recommended that thc ,  cluantiJ-Jy of Emulsol  X-1 

be kept below 0.10 pound per  ton an à  that  if tàe  ore  grades 

over  2  percent  '40, the "Orso'' used  t the  head of  the  circuit v .  

be 0,20 to 0.25 )ound. per to  of Original  feed, 

Test No. 3 g,D.vt:: the best results p  but  an Increase in 

the 'Orso  from 0.13 to 0.20 pounds  onr  ton would be benefi-

cial. 

A uind of 70 to 75 per cent minus 200 meh aopears 

to  be ample for this ore. 

The use of  a  rouelor circuit followed by me cleaning 

of the  rougher cencentpates did not offer any advantages over 

the standL±rd  circuit aF., kiven. In  th  c  flow-sheet.  • 

004D00000000 

03000 
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