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OTTAWA 	Mine 28th, 1940. 

REPORT 

of the 

ORE DRESSING AND MÉTALLURGICAL LABORATORIES. 

Investigation  No. 862.' 

Gold Ore from the Santa Fe Gold Mines Limited, 
Mine Centre,  Rainy  River  Area, 

NorthWestern. Ontario. 

Shipment: 

A 'shipment of 3 bags of gold ore, grOsS 

weight 270. pound's, was received on May 29tht  1940, 

from George Stager, Mine Centre, Ontario. The shipMent 

was submitted at the Instructions of F. M. Little, 

Santa Fe Gold Mines Limited* 38 King Street West, 

Toronto, Ontario. 



Pyrite preponderates 
• , 

arid ccarse' disseminated grains: 

lets and  inclusions of gangue,_ 

gphalerite, g lena,- chalCopyrite„  native: golei lernite, 

chalcodite,  ad coVellite* 
. 	 y.  

largely as -small-ma s se e 

both forme cOntain,  vein- 

chalcopyrite,  
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Location of the Property: 

The property, àf ïthe  .nta Fe:Minee IiMitée1C ,  

ià4ocated.,eiX.miles pouth of/Mine Centre, in the Rainy , 
• 

riVer area of north.western Ontario. Part (4' the property 

formerly was owned by the British Canadian Mines Limited* 

Purpose- 'of the Investigation:  

The ahipMent ii+4; Made to determine 61.(lethod 

of milling:the ore, 

Characteristics of the Ore: 

Six polished sections were prepared and 

examined microscopically for the purpose of d etermining\ 

the character of the ore* 
1 

Gangue  

The gangue consists essentially of translucent 

white quartz which  j . 	by narrow sinuous cracks 
/ 

and bears local light j-brown stains of iron oxidei, 

especially along frgictures* - 	- / 
Metallic/ Minerals  . 

Sulphides form more than 50 per cent -  of the 

mineral content (of the sections and are very intimately 

admixed. In their approximate order of abundance, the 

metallic minerals present are: pyrite, pyrrhotite, 

.e 

and gglena The Àbillk  of the  pyrrhotite.otCui7e  in one - 
;; ••• 	 le 	• 	,",'" 

Zr 	 j 

■■■ 
■■■ 



âge 

t 	. 
2‘section as a medium coarse granular mass, vrhich.,•encloses 

*grâii-ii of » pyrite, :: chalcopyrite,  sphalerite, gal‘e*hki.'iând 
• • 

garigile;,: - A ,sMall percentage 6f this mineral is _ 

el 

' 
txfi 

.„•., 

'e1e6-iis:•'disseminatedi'grainS miied Nvith.',the -Other  sul-

:phide  s.  :sPhalerlte and :galena, which ,, are • of.  ten -a s 

Ciateçi 	. visible :largely: as small masses and.- irregular 

• aths nevenly disseminated throughout ;  gangue; - a:=isMe.11 

,:•pr6portion of-these two mineraià 	ia occrs also as: discontin‘ , 	. 

uous. stririgers .along• sinuous cracks in quartz: as -well 

yeinlets and inclusions in pyrite and pyrrhotite. 

'IS6st: of the  chalcopyrite  is diStributed with the: :other 

netsiiics  as :coaree to fine irregular  grains in :gân'iiüe. 

Aà'• eaready • Mentioned, however,  some 	, this . min eral 

oëlire as tiny 'inclusions in other sulphides, 	 " 

cularly" within Sphalerite. Practically negligible'. .aM6-tint s 
, 

Or'b6rilite; * -chalCOCite :and CoVellite..are vi sible  

:i sa.Ïes and'harrOw margin i3" • 1.1à  and  ‘:aro.Und.:ii1Co, 

• , 

• Ten gi»ains  of  native gold, ranging from 400 

Microns' ,_doWn. to .  24 microns in. Size, *  were, obseryé.c1 	the 

èeCtiOns.•. These  were  well scattered' bial:,were -deffiiit-ely 
- 	 • 	• El'eSoCiated: with  the  sulphides, particinarly with ephâlerite 

4fie galena. It  must  be-réMembered,': hipivever,:that .  this , 

•informati del': is deduced:: from  the 'Enliall;,iiumber  of grains  

by  the sections  'âncl may  not  be -truly 1.,epresentative 

of the ore as Ét" whole. ' 



-- 0.44 oz. 	 - 
Silver 
Càpper 
Lead 
Zinc 

- Iron 
Sulphur 
Arsenic 

'GOld 
, 0,75 

	

- 0.16 	per 'Cent 	• • - 
- ,- 0.35 	t! 

	

er; 1.27 	" 
- .3.96 	n 

" 	3.28 	- 

	

0 . 02 	n  

	

Insoluble' -; 	 " 

• 

1 

: 

Straight flOtation reaovered .81 per.  cent: 
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Sampling  and  Analysis : 

	

The' Shipment W aà 'Crlished and Steiplect by 	' 

'standard methods and Was foxirid` to -cOntain-' ' 	" . 

•. 

,Investigative Procedure and Results: 

„ The. ore was :treated by concentration .by jigà 

;and flotation followed by amalgamatiOn of the -jig .:concen,e 

.1*ate and oyanida.tion of the jig tailings. À jig ta,iling 

wets, „cyanid.ed. for different period.s Of titne.., , 	. 	„ 

ging ,and ams.lgamating the jig concentrate, ,and 
•

- 

additional. 40 per cent recovery was obtained by, cyaniding 

,the, jig tailing. The overall recovery, wa,s 98,6 .per. cent 

of,the gold within 72 hours' agitation, with a final 
_ 

tailing of 0.005 :ounce gold  per ton. 

The  to the presence  o, 	in the ore the„ 
. 	, 	 . 	- 	, 

consumption of cyanide was high., the sol.ution containing 

copper s.nd ,nickel. 

, 1 

58,6 per. .cent . of the gold was recovered. by - 

„the gold. COarse free gold 'vitiS fo 'ia.rid. „ 	„ 	. . 	, 	 ..,„. 	e 	 . 	 • 

44. ad.ditidenal, 16.£k per .  cent- !rite recovered. by jiggini 
, 	 . 	. 	, 	.  

this flotation tailing .  

Jigging fol»Wed by flotation gete. a 'tailing 

of 0,01 oUnete gèld per ton at a grind of 70  per cent.  

minus 200 mesh..  The  ratio of concentration  Of the 

",; C 
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Reault  

Proeuct 

• 

. ,.. 	,‘ Continued on next pesa) , 

e 

' 	 . 
do-Mbfiied Co-n-Cen-tratei -Was 	 conCen4. 

trate contained 4.15  ounces  gold per ton. 
, 

DETAILS OF THE TESTS: 

Test No ,  1. 	Concentratiàn by Jig followed: bi- 
- Cyanidation of the Jig Tailing and Aznalgamited  

,iResidué  4 
" 

A sample of the ore was ground in water at '.. 

a"d.iIution . of 4 parts solids to 3' parts of water to 	. 

give a product 73,per:cent minus 200 mesh._ .The grol#44), 

ptilp wa.s 'then jigged in a Denver Laboratory`Minéra.1::.J;i. 

The 2jig: concentrate was barrelams.lgam'ated. The - mercidy 

and»amalgam was. separated and ,assayed. The amalgamated 

residue was:returned to the jig tailing which.was 'then 

fg;bered and sampled. 

of the jigtailings.were .thenrePuli)e4 

3.1"52,Tcyanide Solution at a dilution of 1 part soltdsto.,, ,cïil 

2cparts of 'solution containing 1.0 pound Nà.CN 

and.agitated for periOds ,  of 24,48,:  and 72 hours. The 

cyanide tailings were Sampled and assayed; 

: ; 

Jig Concentration.  
:Weight,: Assay, :Distribution:Ratio of 

per 	Au 	y : of gold, y- '::,coilceri- 
: cent : oz./ton •: per cent -: tration  

Feed 	 :100.00 	0.44 	100.0 
Jig concentrate: 0.22 131.97 	66.0 	455:1. 
Jig tailing 	: 99.78 	0.15 	34.0 



- 	131.97 oz ./ton 

	

117.19 	". 
- 	14.78 I t 

solution'  — 

ft 
• et 

Se - ; ,6 

Amalgamation of 'Jig 'Concentrate.. 

--coric.entrate 
VI 	It • " amalgam; 
"left  in amalgamated. -  residUe.. 

Extraction of gold. 	.117.19  
131 	X 100.97, 

. 	. s' • 
Gold remaining in  the tima.L. gamated reaidue 	11.2.-:-Ipereent. 

*Gold extraCted.from. the Jig Concentrate,. 
• '66.0. X-  0.8880 	mg 58,6'per.•'.cent 

Gold reMaining in . the -,. ,jig concentrate, 2 
• 66.0 •X 0.•1120 	3g 	7.4 • 

H. 
 66.0 per cent. 

Cyanidation of the jig Tailing and'Amalgama.ted Residue.  
: • 	: Assa.ys, :Extra.cr: Final 	:Reagents :Reducing 
:Agita-:Au oz./ton:tion of:titration,:consumed, :power of • 

Test  . ,tion,: 	 •:  gold, : --lb./ton : lb./ton :•solln, ml. 
No. : hours:Feed:Tail-: per :  solution  :  ore 	:N/10 KlinO4 

in g : cent :NaCN : CaO:NaCN: CaO:per litre 

88.8 per cent. 

Pt  

1"-A 	'724 - 0.15 0.015 90.0 	0.7 	-0.3 3.6 ..4.5 
lrB 	48 	0.15 0.01 	93.3 	0 •9 , 0.3 4'3..4o6 
1.,C 	72 •0.150.005 96,7 	0.9 :0.25 . 4.9 4.7 

416.0 
-490.0 " 
- 475.0 

Summary of Test No. 1: 

Per Cent  

ecovery by ,  anialgamation 	 58,6 

GOld - remaining in cyanide feed, 
34+; 7.4 41..4 

n 

cent. 

The maximum  extraction  was 'obtained witiiin",„'12 

,hours and : Was 96.7 X 0.414 e 40.0 +,58.6 	98.6 per 

The solutions from the three tests were combined 

and show the following analysis: 

Reducing power 
NaCNS 
Copper. in 
Nickel " 

487 ml. N/10 KMn04 per litre. 
0.56 gram. per  litre. 

0.003 " " 	
II 



' 

'• 	âleight, 
Product _ per . 

• 
Feed 	:100.00 
Concentrate: 9.77 
Tailing 	: 90.23 

(Continued on next page) I . . -  
,!; 	» 
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' 

, 
' Te st NO. 2. - Straight Flotatien followed by Jfp;ginn 

the Flotation Tailing axe _Çyanidint the Jig 

'ilample  of  ore  was  'ground tO 60  per  .,eitnt  minus  

200 mesh with 2.0 potues soda ash'per ton. The p. ulp was 

transferred to a flotation  machine and  conditioned for 

10 minutes with 0.2 pound of potassium amyl xanthate per 

'ton, .and after.  adding 0.05 pound, of pine oil per ton and 

removing , the resulting concentrate a further,addition of 

reagents', 'was  made. The..., pulp-  Ws. /L., ceriditi ôned..Wie 1.0 

Pound - of copper  stilphate and: . 0.1- pOund :.. Of inaY1 ixailthate 

per 	
-• 

ton.  .After". adding ...0.05.`; . p ound..; of  pine oil  per ton,  

an  additional .8m6unt of -2:eeilcentrate - ,waa, 

The' .fletationsi,-tailing.„:.wai.examined•ror . free._ke; 

Ie.s;pliesing 'it:thrOUgh.: :  it, Denver's-Laboratory ,Ilinerielr ,:.:Jii"::.-=',w,:, .. 	-. 	. 	 . -,,.... 	-,_ 	. 	 •- 	....  line ' examining the -.jig-- concentrate."'::--:. This...coneentrate -. 	:::::-.-- f-i-,.,-: ., :_, 

-Ocintained , ' -ooar se -: .  Particles 'of  gold and,rwats:iaasatyed; „ 

The  -jig. tailing - -Was.cfurther ›treated. - by..repulping; 

aiaiimPle of  it  . in cyanide  solution, dilution 1  tO*1.,5, 

in a'11.0 pound NaCN  per ton  solution,:ancV • 
. 	. 

• ". • 	• 	 - 	- 

Results: 

: Assays, :Distribution: Rattle of 
: Au 	: of gold„ : concen- 

oz•itou 	per  cent : tration :-k  

0•44 , 	100.0 	 , 
3«55 	 81.1 - 
0.09 _ 	18.9 

Flotation; 



' 

j'e 	 8 04  
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(Test No. 2, contld) 

Results, cont  

Jig Concentration of the Flotation Tailing.  
;Weight, 	: Assays, ;Distribution 	;Ratio of 

Product :  per cent 	: Au 	: of gold, 	: conclrf- 
: In 	:In 	:oz./ton :  per cent 	: trat.i.on 
: test :feed : 	;In test:In feed: "‘  

. 	. . 	• 	. 	. 
Feed 	:100.00:90.23; 	0.09 100.0 : 18.9 : 
Concentrate: 0,29: 0.26: 29,17 : 89.4 : 16.9 • 
Tailing 	99.71:89.97; 	0.01 : 10.6 :, 2.0 : 

Cyanidation of the Jig  
Assays, :Extraction: Final 	: Reagents , :Red.ucing 

• Agita-:Au  oz./ton: of ,gold,:titratioiii: consumed, :power''Of' 
tion, :Feed:Tail.: 	per 	: lb./ton : lb./ton : solu 
hours: 	• ing : 	cent 	•  solution   • 	ore 	:m1. , 	0 KIVIn04 

• ; : 	 :NaCN :CaO : NaCN 	CaO:  per itre  

24 	0;01 0.005 `. 50.0 	0.72 0.08 1.20- - 3.6 	; 

Summary of Test No, 2: 

Per cent  

Gold recovered in the flotation concentrate 	
_ 

 
:- 

‘" 	It 	" fl jig concentrate 	- 	16.9' ' 
- „ 

cyanidation of 'jig 

	

ta.iling 	 1.0 

99,6 

	

'Gold remaining in cyanide tailing 	 1.0 

Total 	100.0, 

Analysis àf the flotation concentrate:. 

Gold 	 - 0 3•55 oz./ton 
....::-. 	 Silver 	- 	8.50 	n 	" 

CoPPer 	- 1.59 per cent 
Lead 	 -  4.79 . 	

II 	' 

,, , 	 , 	 , 

Zi.nc 	- 15,56 	If 	- 
Arsenic 	- 0.1.5 	rt 

, 

1•••• 

111111•11■10i 



Itynr- 	 • 	. 	 - 

'•••40 Pound of.. : copper sulphate 'ind'..0.1,pOund  of  amyl. ir.143+A 
. 	 . 	 „ 	 . . 

: e 
: - Per 

cent 
Product 

•.100.0 
75.2.- 

 24.9 
_1 :3e5 

■■■ ■■•■■ 
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Jigging folloWed by FlotatiOns 

A sample of ore waS ground 70 Per cent Minuà 

200 mesh and-, ,jigged in a Denver Laboratory Mineral Jigs. 

The  jig concentrate was barrel•wamalgams.ted; - Thè ame.1:yir'S 

game:ted residue was . added ., to the flotation . concentrateel 

•-• 	- The jig tailing wa.s flOat ed by c onditi oning the7-"."' 

pulp  in a flotation machine for 15 minutes with 2.0,-`poundi 

of  soda_ ash' per ton. .Amyl .  zanthate, 0.2 pound per ton,  

was then' added and given 5  minutes'  contact. .After 

ddin  0.05 pound of pine oil per ton, a concentrate.:',Watir...': 

that°, per tons, After adding 0.05 pound of pine oil per 

.,,ton an additional: amo:unt of concentrate was removed and 

added 

Concentration. • 	-  
: Assay, :Distribution:Ratio of 
: Au 	: of gold, : concen- 
:Oz./ton : per cent 	tration  

. 	 . 

Fee 	. 	o.00.00 	0;44 . 
Jig Concentrate: 0.26.' 
Jig tailing • '; 99.74 	0.11 

Amalgamation of the Ji  .g -..Cdncentrate.  , 

ld recovered in the conCentrate • 	lit  121.03 oz./ton 
" = " 	, amalgam 	. 	-,105,22 	n 

' remaining in the a,malgam reildue ge 	21,81' 

Recovery ,of gold,eer.A X 100 III 82.8 per cent, or 62.2 
-"*"'w  - per cent of jig feted. 

Gold remaining in the'reaidue 11111  17.2 per cent, or 12.9 
per cent of jig feed. 

(continued on next page) 

to the first Concentrate obtained., 



" in iusalgam residue in flot. ; 

n  in flot9tifononeentrat,e 

Gold remaining in flotation tail.ing 

conc.- 

23.0 

98.1 

1.9 

Total 

Analysis of the 'Flotation Concentrate: 

' Go] d 
Silyer 
Copper-
Load 
Zinc 
Nickel 

1.03 oz./ton 
• 6.74 	" 
-•1.60 per eent 

5.64 	"•  

• 16.66 
.Traoe. 

-(Test No. 3, cont!d) 

Results,:eonteds.  

- Flotation of the Ji4  
:Weight,: Assay,:rdstribution :Ratio of 
: per : • An . :  of reld,Propt  : -Cora:en-
: cent :oz./ton:In teettin feed  :'  tration  

....2 Product 

	

100.00 	24.9 

	

92.14 	23.0 	1: 9.8  
7.86  

Feed 	 :100.00 0.11 
Plot.  cône. + âmal-: 

gamated residue: 10.23 1.03 
Plot. tailing 	: 89.77 0.01 

Suaunary of 'Test No. 3: 

•Rik:ovary ,of gold by jigging 

Reciovery of gold as amalgam.. 

75.1 per cent. 

Shipping Grade of Concentrate, in gold • 

From 100 tons of mill feed. 
0.26 tons of jig concentrate • 127.03 

10.23 n n flot. concentrate  5 1.03 
10.49 n n combined concentrate to 4.15 

By amalgamation of the jig concentrate 
ship 0.26 X 127.03 X 0.8283 at 27.36 ounces gold 'as :bUllion. ,  

Ship residue, from 100 tons of mill feed, 
0.26 tons of jig concentrate amalgamation residue 5 21.81oz 1/ton 

10.23 " n flotation concentrate 	 5 1.03 	n 
10.49 " " combined COncentrate 	 5 1.54 

Ratio of concentratioe:ft, 1:9.5. 

Il  



e • 

The investigation Shows that part of the 
. 	 , 

---go144.0 coarW'and,that 75 .per cent ofYit'Canbe -

a4)Coimmle by jigging at. - a'grindfof,70per - cent'minuà 

200,mesh. 

ApprOxiMate1y 89 per  cent of  the -gold: in 

.:.theAig'Concentrate Was recOvered:by-barrelaialgamation. 

-Oyanidation of the amalgamated residue—and' 
" 	• 	- 	• 

Aigtailing .  gave a:minimum tailing  of 0.005  ounce - gold 

per ton within72 hours of agitation, eth  an  oVeral 

Séole.eey Of.98.6per. Cent ee  the  end. 
notatic;n of  'a jigged feed gave a tailing, 

of 0.01 ounce of'gOld  per  'ton.' Sixty+twOper::.Cept"ce 

:theSold was recoviil,rd'a4  bullion and 92 per cent  of  

the remaining gold. reported in a concentrate assa.ying 

1.03 ounces' gold per ton and containing 6.74  ounces of  

silver per ton as -well as copper, lead, and zinc.  

,Only a trace of nickel  was  found in this concentrate. 

OonclusiOns:_  

The resultS_obtained from these_preliMinary 

tests indicate several methods of treatment, whiCh are 

totreatment-of the.  or 	repi.esepted by 

- the Sample under investigation.- ..,.• 	-.•,. 	 • 

: For  a'aàài]:da'ilytôbrglei e -ConéentreIon by 

egi'; :011OWed'hYefiether . ConeentratiOn'hy 2 tables-

or.by. blanket eitïnïïès'*itb barrel  amalgamation of the  

resul -gng cOnentiqtés,,wili. recover  a. fair .  quantity 

' 

ïz: 

• -t-eyeb,. 
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of the gold as bullion. The amalgamation residues 

could be sold to,a smelter. 

Jigging followed by flotation effects a 

high recovery of the values. The installation of flota-

tion cells constitutes a more elaborate flow-sheet 

than the preceding simpler system. The resulting 

concentrates could be amalgamated or shipped to a 

smelter. 

The flotation concentrates contain appreciable 

quantities of copper, lead, and zinc . For this reason, 

cyanidation of a flotation concentrate would not be 

practical, due to excessive reagent consumption and 

fouled solutions. 

Cyanidation, with removal of coarse gold by 

jis, yields a recovery of over 98 per cent. Cyanide 

consumption Is high and a large part of the sglutions 

would require to ne discarded daily. 

Removal of a high-grade copper-lead  efaelfele 

trate by flotation followed by cyanidation of the flota-

tion tailing would reduce the consumption of cyanide. 

This would require an elaborate plant. 

The gold in this sample is readily soluble 

in cyanide and also is readily recovered by concentration. 
totiota.in 
iipeee  - 	 The choice of methods depends largely on the 

size of ore body, the daily tonnage to be milled, and 

the capital expenditure anticipated. 

• 	1,;01 
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