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Shipments:  A Shipment Contained in 36 bagO *  groSS weight 

3590 pounds was received,by freight'at theOre Dressing 

and MetallurgiCal Laboratories on Sept, 6, 1930 *  conegned 

by James  G.  Cameron from Connaught Station *  -Ontario, The 

Callihah 11nF1on Mines Limited* Mount.juliah P.O. Ont,* 

Jno,W, Callinan *  President *  are also interested* The 

shipment was made up'of tWo  lots  #1 and,#2 *  of approximate 

ly equal weight!, 	 • 

,Characterietics  of the Ore: - This material consisted of a 

rPod porphyry containing small crystals of iron pyrite free 

from oxidation* 



purpose of,Experimental Tests;  The shipment was made for 

the purpose of determining the value'« the ore, the amount 

of tree gold present, and the best method to apply for the 

recovery  of the  contained values. 	. 

Sampling and 'Analysis:  Bach lot was orushed to pass-511  inch 

soreen and qUartered. Oneuquarter was t ien crushed to pass 

mesh - and again,quartered. , By fu.rther grinding to finer 

sizes and cutting through a Joies  riffle sampler, a represent- 
', 	 ' 
atiye portion passing 100 mesh was finally seoured. Fire 

assay . shOwed . the following; 

Lot #1 • Gold .m 0.17 oz/ton, Silver 0.07 oz/ton. 
Let #2 ' Gold 0.14 oz/tOn. Silver 0.03 oz/ton. 

experimental 'Iésts;  Due to the similarity of the two lots, 

all tests were made on Lot #1. The  inoluded amalgamation, 

amalgamation and concentration by flotation, flotation, 

cyanidation„ and flotation and cyanidation- of the flotation 

-cencentrate, , 	 - 	- 

ighe • investigation discloses that approximatelY 

80% of the gold is free with a Probable reoeVerY of 58% bY 

standard  amalgamation 15ractice. Flotation gives a reoovery 

of 94% with fineiirindit. :Amalgamation followed by flotation 

recovers 96.7% of the gold.' .0n cyaniding theSe concentrates, 

the indicated reoovery . drOPSÀO 81%. Cyanidation Of the raw 

ore gives an extraction of 97% of the gold. 

The tests unless otherwise stated were made on 

representative 1000 gram portions of the ore ground in 

'percerain mills oontalning iron balls, 



4 1000 gram sample  of the ore +14:ffiesh Was greund to 	• 

pass approxiMately 94% +200 mesh and amalgamated. 

Heads 	 • 0.17 oz, gold- 
Amalgamation Tallinà +0.035 g.Z. gold 
Reevery 	 -79.4% - •  

Thls Indicates that oVer three+qUarters Of the gold - 

in the. pample_is free, 	- 	. 	_ 

Teat  e 	 • 	 Abalgamation andFlptatlon 

.A 1000gram Sample of the Ore was grpund ln •Waterwlth 

4.0 poundà seda ash per ton to pase,94%, through 200 mesh and 

then :amalgamated. After remoVing •  the amalgam, the pulp Wae 	• 

traneferrod - to'a laboratory size.MchanlcaIly. agltated 

flotatlon machine. A concentrate•was . removed after adding 

0.101miinds potaesium xanthate and 0.04 pounds pine 914 

% 	Assay 	% Values 
: Wt. : Au oz/ton ; 	Au Prod 

+ 3$  

• 

Heads 	 :100.00: 	0.17 
Flotation conc. 	 3.13: 	0.48 
Plotation tail. 	 96.87: 	0,01

• 

Recovered by amalgamation 	,• 

• 100.0 
8.8' 
5.7 

85.5 

• 

• 

These results show that 85.5% of the gold is recoVered . 

by amalgamation at this finenees.of grinding and . an  addition+ 

••  8.8% in a notation  concentrate assaying 0.60 a ton, or a 

total recevery of 94.3% of the gold. tach 100 tons of teed ' 

produces 543  tons  of flotation concentrate. 

Tet,.#3 	 Fletatien _ 

In this test concentration witheut amalgamation wae 

applied. . 

. A repreeentative•1000 gramportlen of the ore' +14 meeh 

was ground in water containing soda ash equivalent to 4.0 
-• 

pounds per ton or  ore.  • After grinding/946 +200 Mesh, the 

pulp was traneferred te the,flotation mgehine where 0.10 



100.0 
94.2 

5+. 8  

Product : 

wt. : An oz/ton 
alues 

• Au 
Assay 

Heads 	 :100,00: 	0.164• 
Flota.tion con.c.; 3.18; •  4.10•
Flotation tail.: 96.82: 	0.035 

79.4 
?0'.6 

pounds potassium xanthate and 0.04 pounds pine oil per 

tOn were added and a conoentrate reÏoved. 

Heads 	 ;100.00: 0.168 
Flotation conc. 	3.68: 4.42 
Flotation tail. : 96.42; 0.01 

• 

Flotation at this fineness or grinding gives 

cOvery Or 94.2% of the gold in a. concentrate 

gold per ton. 

•A siiing test on. the tailing show 

+100 meal; * 0.2% 
+100-0,50 	 1.9 

*200 	 ••• 94.1  
.0 

Test 04, 

Flotation of ooarser ground mateiral was ther 

Grinding in this test was: 	• • 

+05 Mesh • 

«•63+100 	• *, • 8,0 
*100-F150 	• * 

• -1504.200 •
*200 	 ••60.6.• 

100.0 • 

Flotation was conducted as in 

tbis size or material,. 60% -200 mesh ,  the recovery 

Of gold is 79.4% as against 94.2% as in Test #3, 	- 



"Value e 
Au 

ASPaZ, 
Au. oz/ton 

the :tail A screen 

where : the unre 

;1000,00i: 
Otation cone., 	3,40. , 

FlOtation tail* 

0.198 
414 
0.94 

10000 
79.È 
20.‘e 

as  

nade to note 

+65 
-65+100 

-100+150 
-150+200 
m.200 

12çet e  

This tes 

Test #4,>, 

as made  >la material even coarser than in 

°en analysis of the tailing ShOws tha: 

+150 meàh portion is of much higher value ,than the e4160 

Thi the 

on it mesh part. To secure maximum recoveries by flotat 

is apparent  • that the o"  Zi  should  be  ground. to PaPs 

mesh. 

Test ee  
' In this 'tes 

and agitated for 

solution. Lime 

added. 

The tailing after this:treatment 

be raw-Ore was ground:to pass 100 mesh 

8 hours 10 dilution with a 200,pound KOH 

the rate,  of .2 pOunds per ton of ore was 

had a, gold content 

of 0.005 ez0 per ton rePresenting an extraction of 97.0% 

of the gold. Reagent consumption was 0.54 pounds cyanide 

and 1.7 pounds lime per to,n of Ore milled 



% 	g Assay e % Values 
: Wt. 	Au oz/ton: 	Au 

Product 

Test le7 
This test was made on ore ground to pass 150 mesh 

treated in the same manner as In Test #6 

Tailing 	- 0.005 oz *  gold per ton. 
extraction - 97.0% 
Consumption - 	. 0.60  lb. per ton. 

CaO *.1.7 lb !  per ton. 

These tests  ,show that the raw ore is amenable to 

cyanidation. No benefit is to be derived by. grinding finer. 

' than 100' meeh. 	' 

Test #8 	 COncentration and C/anidation*  . 	• • 

- 1n this • test,* a flotation concentrate was Made as 

In previous teste. The concentrate wae then regrOund: and 

cyanided. 

The ore.was grOund . with water and soda'ash equivalent 

to 4.0 pounde of Ore* A concentrate was 'then removed by 

the addition or 0:10 pounds potassium xanthate and 0,06 

pounde pine oil per ton, 

, 

Ileads 	:100.00: 	0.17 : 	100.0 
Flotation cone: 6.83: 	0.08 	83.6 
Tallinq 	: 03.17: 	, 0' 03  : 	16 .1'  

This concentrate with an assay value of 2,08 oz, gold 

per ton was reground and then agitated for 48 hours, 1:3 

dilution with a 2.0 pound KON solution and 4 pounds lime 

per ton of ore .  

This treatment left a residue containing 0.05 oz ,  gold 

per ton representing an extraction or 97.6% of the gold in 

the concentrate or a recovery of 81.6% on the original feed. 

A cyanide consumption of 9.0 pounds KON per ton or concen-

trate Is indicated, 

O  



A sample of the concentrate was first amalgamated and 

then cyanided as above. 

By =algal/lotion the gold in the concentrate was re-

duced from 2,08 oz. to 0,38 oz. per ton, The residue atter 

cyaniding for 48 hours had a gold content of 0.02 oz. This 

represents a recovery of 68.3% of the gold in the original 

feed by amalgamation with an additional 14.4% by cyanidation, 

a total reCovery of 82,7% by this method. 

Test a 	 , 

In this test aPProximately 700,pouuds of  the  ore was 

fed at the rate of 100 pounds per hour to a small rod mi11, 

the discharge of which passed over an amalgamating plate .  

The pulp after passing the plate was eleVated to a classifier 

the oversize from which was returned to the ball Mill, The 

classifier overflow at approximately 36% solids flowed to a 

conditioning tank where about 20 minutes contact was obtained 

and thence to a six cell. Denver Sub A flotation Machine. Cells 

Nets 2. and 3 were use4 rougher celle, the concentrate from 

these flowing to cell NO. 1 where the finished concentrate 

was removed, Cells Noss 4, 5 and 6 were maintained ue scaven-

ger cells, the concentrate from these being returned tO  oeil 

 No. 2 together with the middling from cell No. 1. 

Soda ash at the rate of 3 pounds per ton was added to 

the grinding mill, 0.10 pounds amyl xanthate to the conditionin 

tank and 0,04 pounds pine oil to the flotation machine,' 

The concentrate was then cyanided in small  sosie  apparam. 

tUS .  



As:3 8e ' 
: Wt. : Au oz/ton 

% Values 
AU. 

Product 	: 

100.0 . 100.0 

: 
Heads 	 :100..00; 
Amalgam tail, 	e 
Flotation conc. : 7,96: 
Flotation tail.•: 92,04: 

	

0,17 	:•100.0 

	

0,07 	: 	58.8 recovery in amalgam 

	

0.81 	: 	37.9 •  

	

0.006 	: 	• 3.3 

, These'results show that • amalgamation followed by 

flotation results in a recovery of 96.7% of the gold in 

the ore. A concentrate containing  0.81 Oz.  gold per ton 

la obtained in a product 7.96% of the weight of ore milled. 

This concentrate was rather pure' pyrite containing 43. 8%. 

46.8% sulphUr.* 

The  following screen tests'made on the umalgam 

plate tailing and flotation tailing or classifier overflow 

' are of interest, 

Mesh 

+65 
-.65+100 

-100+l50 
-150+200 
-,200 

Flute Wailing 	Classifier Overflow• 

8 4. 6% 	 ' 	C4 0% 
17*7 	 2.1 
10.3 	 1,7 
22.1 	 6.7' •  
41•3 	 89:8 

• 

The flotation tailing Was filtered andrepresentative 

.200 gram portions were reground and agitated for e hoUrs, le 

dilution with a .3 pound per ton Koe solution - and lime eqüival 

ent to  5 .poleds.i)61- ton of ore. It was found that thé Solutions 

became foUl from the,presence of soluble sulphides. ,The 

ltion of 4.pounds lead acetate per tOn'corrected this condition'. 

Very pôor results were obtained however, only 20% or the gold 

being extraCted. It was felt that,'.owing to oxidation Of-the 

concentrate prior to cyaniding and to  the: possible  contamination 

with carbon from other operations-being carried  on  these re.* 

suits are - not concluSive, especially as in:TeSt # nô trouble 

was experieneed in securing a good extraction from the concen.. 



trates. Tt. , will: be necessary„ therefore., tp .c onduct further 

large scale flotatien tests to seaure a coneentrate or adde• 	• 

itional cyanide investigations, 

0enc .11.1.Sions;;  he  greater part 	the  geld in the  

iS preserit ü trée gold,' When :greu.ncl. 'Very fine 'aS 

Test #1, aPPreximately 80% of the g,old is reeevéree by 

geation ., ileweVer a.s th.eSe -  cenditionS: watild net be'dUplicated. 

in  pré.etice,. thé req.:fait Shown in TeSt 	.68%'recevered by 

*amalgamation' is  more 'neari'Y 00Éilec 'ts. 	- 

Coneentratien by fIetation .. Call.''be' depended on te 

yield Ei recoVery ot well over 90% ôt the geld in the or. 

 Pine grinding IS' becessarY t'a seaure this. Amalgamatieri and 

flotation as hovin  in TeSt #9 giveer a recaverY et' 96,.7%' 

the 'Cold.. 

Gyanidatiorr of the  ere ground to pasS 10 Meèh re-

suits in' an extraction  of  57% of the gold, witt( a cyanide Con.. 

munition. of 0,60 peunds Kte, per ton  oe orie 
Flotation followed by eyaniclation' of the concen.- 

trate resultS in a recovery of 814%  ô . 	gold as indicated. 

in Test #8. With a ratio et concentration of 14.6,11, the ey.. 
• 

anide censumption of 9 pounds per ten .of concentrate figures:, 

out. to:0.62 pounds per ton of origina,1 -  ore, closeli aPPreaching 

that indicated, in the cyanide tests on the raw ore.. 

Cyaniclation of the raw ore gives: highest:, recoveries. 

Ilowever„ due to the lew gold content ofthe ore, e3.40 per: toi,., 

 and the esse with which, it is concentrated, the:deeiding tac.. 

tar,  in the  adoption of the =tiled to apply will be largely one 

of costE4 the initial at of installation .and subsequent  opt- 

oration, Th.ese can be determined only by a dettgled study el'• 

each type oe mill, cyanide  or  amalgamation and flotatien to 

determine if a lower tinal return by flotation will effect tbe 

higher costs of a cyanide'plant. 


