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The RecoVery of Gold and Silver from the Ore 
of the Gem Lake  Mine, East Central Manitoba,  - 

By  A.  K. Anderson 

. 	 M.* 	 ■■•■ 

Shipments;  65 baga of ore, greSs weet 5700 1.4'..4 were reCeiVed at 

.the Ore Testing Laboratories on April 11,:1929,':from the.Gem  Lake 

EastOentral.Manitoba e  near the ManitOba..Ontario Boundary, The -

shipment was submitted by the eem  Lake Mines 	252 Fort  Street, 

Winnipeg, , Manitoba, Dr. ViCtor.james of Wright, Boyden, James and • 

ASSociatés, 310 McKinnon .  Bldg.', Toronto, is ConsultinÈ Eneneer• 

,CharaCterielcs of  the  Ore;  The ore  Consisted Of-White and-blue 

quartz carrying a -low percentage:Of irôn sulphides,: Fine  free  gold .  

Was visible,. Approximately . 15% Of the shipment was barren schist -

wall.roCk. 

eose of  Ex erimental Tests; . The shipment Waseade-fer the pur, 

pose of deeming the assay value Of the ore.  in gold and:sillee; 

-Whether any:refractory minerals were present -, and by test .work, tp 

find the most sultablebetallUrgical process to aPPlY  for the re- .  

.0pvery of  •ontainéd values, 

Sampling & AnalyeiS:  The  ore as rece4re.d was crushedbyeawBreak, 

ers and Rolle until'allwas redUced to 1/à".' •Orietenthef . the total 

weight was  out put.by an automatic sampler... :This portion, was then, 

crushed to pass 10 mesh and passedl.,hrough à Jones  • Riffle Sampler, 

The half  portions wereagain cut.  The  quarter lots were then  erush. 

to .35 mesh and cut in_half then crushed tO-.65 mesh and Cut twiee.. 

2■11 The resulting samples were then ground tça ‘100 mesh, '-and samplec 

r4  prepared for the assay laboratory.. 
. „ 



The duplicate samples gave the r011owing values: 

Gold •.m 3.23 ozs per to 	3.26 Ose/ton • 

Silver 0.35 	" 	ft; 04 35 P 	n 

Arsenic, antimony, bismith and copper are absent e 

 Experimental Wests: Four classes Or test Work were undertaken, 

Firs•, grinding in water and amalgamating with mercury: Second, 

grinding in cyanide $olution and amalgamating, tollowed by cYan.4., 

 idation of the residues: Third, concentration by flotation foll-

owed by cyanidation of the residues, and Fourth, straight cyanid,. 

ins at dleferent sizes of grinding. 

Amq-en,t4)in . 

1000 rans ot or  p ground to p mesh and amalgam- 
, 

ated with 10% by weight of mercury. 

Heads 	 : 3,24: 0.35 
,4maleamation Walling: 1.22: 0.19 
Recoveri=s 	:62.e:45.7e  

This show$ that at 48 me•h, a high recoVerY or the  gold an 

silver is not obtained, 

t  

1000 gras of 'ore was ground In a porcelain mill containang 

iron ballS with 1000 gramS of Sodium cyanide solution equivalent 
' 

in strength to 2.0 lb KON per ton. Lime was added at the rate 

of 5.0 lb. per ton of Ore. Atter grinding, the puIp was tilter. 

ed and the solution retained for following cyanide agitation. The 

Ore was then amalgamated and after remoVal of the amalgam was 

agitated  for 48 hours in ea dilution with the original cyanide 
solution retained after grinding. Whe streneth of this was 

brougbt to g.o lb. KON per ton by the addition of• fresh sodtum 

Cyanide. 	 ' 



eroduo t sue oz,fiton  r  % Values 
Au : Ag 	AU 

Tailing +150 meshil 4.9: 0, 88e. 042: .  :0.8: .4.9 
. n 	+200 mesh: 13+,8: 0,56; Q.12: 1$.2; 1548 

.000 mee:42.2e3 t 0,4ee. 	 70.1 
•;100.0;• 

Reads :::: Amalgadtion W at ling e 0.49 : 0,12:  
Cyanide To.iling 	 :0.11: 0.0577.6;68, 
ReCoVery on original Peed : 	': 	: 	; , 

: 

. 	 . 

040: - H .:. 
icut 0 4 01.4t00*Q.:92.o 

.-4m,o1 ,4„6 
• 

+ 200 mesh:20,5: 042: 0.03 

200 mesh:79.5: 0.,03; trade  Au. 
Recovery by grineng in eYanide n -aution & Amalgamating 
RecoverY bY Ondin

Toal Reo0VorY •  

"e577% 
0 6 	31.6 
ree mem 

' 	 • 

aoluti 

S. 	 C.24:0•35: 
Amalgamation:0.49:0.121 

e 	- 	e 

Recovery Gold 84.9%; silvee ee d er 

• Screen analysis of' residue after grinding 

n.and amalgamating. 

Xeads, 
Tailing trot 

de 

grir141ng• 40N : 
Ti 	KON 

agitation KON 
KON 
0a0 

•I.  

•2. •  lb /ton 5  0 
2.0 
1.55 " 	" 

•
.2 
.4 • Ibieton ore 

7.0 , " ,." 
the following: 

Strength of • Solution at start of 0 	" 
 

n 	einieh " 
n 	" start Of , t 	. 	0 	0 	0 .e.i,r.4.1.011  

Total Gon4umptton 

The, 	teôin  the ,48  

101■1, 
0a0., . 

-showed 

. 	An examinatien of thiS test Shows that grinding to 79% 
minUs 200 mesh in cyanide solution and amalgamating, leaves a 



Produet 
* 	;4eeea 

•• 

Vt, 	• . * 

ton; % xoe:• 

. 	; 
1.28el92.06:19.82:8642: 
A-rige. (1.40! 0.12±13.St 

8.2 elotatiOn ;One. 

; , 

reaidue containing 0049 oz. 801d and 0.12 oz ,  silver per ton. 

The 150  me  sh portion of this assaYe 0.88 Oz. and the 450+200 

Mesh part, 0456 oz. gold. , 

These reaulte confirm'the conclusion arrived at 

from Test ea. 1, a high recovery by amalgamation alone le 
not to be expeeted. 

Oyanidation or the residue shows that ugh rec( 

ean be obtained by  th  is method. 

9Pncentration, an4,0yanidatiaq 

Test  O.  

1000 grams of the Ore was ground in la pulp with 

water and soda ash equal to 6.0 lb. per ton or ore. Pletation 

was performed in a Ruth meehanically agitated machine. 0.2 lb 4 

 per tôn Amyl Xanthate and Pine oil Sufficient tO froth were 

added to the cell. Atter removing 4 Pirlte coneentrate, the 

flotation tailing wae passed over  4 small wilfleY table. A. 

complete recovery of the sulphides by flotation was indicated. 

as no concentrate was secured by tabling. 

The tabling from the table'Was cyanided for 24 and 

48 hours. 2:1 dilution with cyanide solution equiValent in 

• trength to 2.0 lb. nn Per ton.  • Lime was added at the rate or 

8.0 lb. per ten st> ore., 

Plotation  

r. 	,* 



Reoovery by Flotation 	/Me' 
Recovery by Oyanidation  

Total Recovery ,08,3% e9.4% 
of the tailing from the 48 be' cyanide  •test sho 

% 	Assay 

Wailing +200;18*5:0*11:0.08e 
0m20081.50,0410*Pee , 

fl  

'anidation of Flotation Walli 

; 

EÇO.A 	iduatonWal1ir,IeLC44Q;0.124' . 	; 0440: 042:' 
ie.)yanitie Tuning 	410,190).09e5e*ZeeMa :0* 05 : '0,04187*Z; 438.7: 
Recovery  on  Original eeede 	'; 	 e e - 	eleiil; 21 *2; - 

A bieh reco•ery or the  values can be secured by this eetbcd* 

No testa were made on the Very high evade concentrate which assays 

192,06 oz* per ton. The redue atter cyaniding the tailing trom 

flotation again Shows a marked difference between the +200 and 

mesh PortlouSe Fine grindin8 to secUre maximum recoveries is indi 

cated. 

;yanidatioe 

est No. 4 

Ove ground to paps 46 mesh with  4%  through le) mee wae 

agitated with sodium eanide solution meo lb/ton KidN4 1:2 dilution 
rOr 24 and 48 hours, Lime WetS added at the  rate or 6,0 lip'* Per ton 

of ore* 



.48 lir.' , afi:i:ttiteçiia 

e 

neads 	 e 	e3g.Z4e 0.35 
150 mesh:50.60.49: 044 

- 180 meshe43.40018: 0.03 e 
Average Tailing 	: 	:0.34: 0.09 e8 

e, 

:3.24 	0.38: 

	

;;b3.6:0.38 t 0.09: 	: 

	

e46.4e0.11 (me: 	: 

	

4 .$:; 	:0.25 e 0.08t 	02 . 3 ; 82 . 8  
; 

z. e: 
Solution at start 1b/ton:2.0 	;0.0 ; 

mniieh 	" t 1.90:0.9511:1.00:0.88 
ConsumPtion lb/ton ore :0.20 :3.1 -  

*ith • 	th t:i 	 1.pstead 

48 . Mesh. 

24 be. 

e 
neads 	 :3024: 0.38 
Talling +lee moshre.0:0#23: 0 .08 

 Wellng ,.150 meih:72.0:0.10; 0.04 t 
Average Taillzig 	 0.08 :98. 

24 be* 'tt8itg,11 '' 4811r. eg1tation t 
Otte 	xole ! CAO 

SolUtion at Start 41b/tont 
ti.rjesir 

OonsumptIon'llvtote ore 

:3.24: 0.35 : 
1;29.9:0.24e 0.06 
; :70.1:0.07: 0.03 e 

:85.7:: 	:0.12: 0.04 

iéeb 

28.6 

Th ie test shows that vith coaree grindipg ›  48 mesh, 

of 	ø g;éàdi 	.e.o% 	 e 	»ed. tiiÉj.orli 

■ 

West Ile.  
14 , # 

‘1;he same procedure'*as jz  



. 	. 	Th 	est  hws bht wth 	 WS.ti  

75%  pasing thxQuh  1O  m~ah,  96.3% of the  ù1d aid  8B,  qf  the 

 •ii'v 	.S In  s~iutin wthin  42  houi 	Oyani4e nsuthptsx  .e o  

ib pr t ~n  f  Orè,. 	.. 	 . . , 	 .  

00!  	
: 	

: 	1 	 . 	 . 	r 

h1  tt wt.s flade with ra  round th  ass LbO 1fl212. 

Other e.Mition were  the  sam 	rkTeet$4 aM  

24h,  itaton :8 	 - : : - -  f 

$y  ;i 
-f  

* 	-- 	- 	; 	 - 	;-- 	 - - 	:'' - 	 - 
: 	::7,2;042  

	

- 	 -* 	.- 

Heads. 	. 	: 	j:  : 
TaiU.0  +200  mesh;I4.O:O.]6 ;  0,04 
I1A 2Q0 mesi86,O;O.O * OO2 

Avexaje tai1i 	:0,06: 0.02  

_f  . 	 * 

;- -0:*pe :- 	- 	 *- 
*_ ~-,0 , t_  

-  04Q4  : 

a 

et41i-ojani -tion,, -  

. Iwx" Qa 
: 	-,  
f;'  

jtii 	at ba 	 *2 	: 
8otti at inih  48  ws.7Q,8O 
Corisuri  on lb/trn ore 	Q,6,$  

Th;th teAt indiate3 that with  ne grindri 86% 
 - 

 200 meah, 

an  extraotlOn - -  _~ 9 	 94  -~r  the  siïr is *b1Urt 

w:Lt;:i4n  24  hQ'U'$ No  sdvnte ia aiied by po1onin tiie tne ci 

itat1on1  a the  rninus OO mesh portiou  of  tho two  i-ot*, zg1tated 

Thz  24 	d 49  hc,urs -  espetivIt 	no dfferenpe., - - 

The reauts of fin r1nd1n ad 

Qomp!iou 	tOt  4,- 	$c 6-,. 	• 	. - 

:Mosh  
8t 	: Grinding : Au : g 	:  Au 

	

«48 	:025:006:923:828  

	

.  -100 	•  0,12  :  0,04 	96.5 	83  

	

. :  -150 	
: 

o.o6 	0.04 
 : 

 98.1 
 : 

 83.6 

showx  -n  

5 
6 

4ie 	11ii 	13&bulati ~fl -siws  te  • es;Lit ~btaj 	b  

-- fc•U 4terent---2rste 	~t- -te  at w~ k enip1ored1 - 	- 	. - 

1  

'the  



• 

.1 

Test No. ; 

1 	:Grinding in water and amalgamating:  1,22 e ' 
2 	;Amalgamation and cyanidation 	; 045 

' 5 ' tOoncentratien and cyantdati on 	0.05 - 
4 	tAlloyanidation 	 0.05-:  

e• 	. 
0.10e'e5e4ee 
0..01e - 9$.64e.5 
0404eSE1.5189,4 
0..04t 9801-;88.6 

In test 3, concentration by.flotation relieved by cyani-

dation of the flotation , tailing. the recoverieï3  r000reed 40  not take 
into censideratton the additional treatment neCeseary to recever the 

Geld in the cencentrate. AS this product to worth over el.90 a, pound, 

it would no• be practical to recover the gold by cyanidation, and 

wOuld best be sold•to 4 smelter. This would raiàe the total milling 

costs.  • 

: Fine grind/ne in cyanide oolutiOn teat leaSt Bee through 

200  meelle followed bY amalgamation and agitation Gives the highest 

recoVery,98.6% of the gold. and 97 • 3% of tbe silver as against 98 •1% 

and 88.6% respectively secure4 bY allA.OYaniaatiOn. Against this 

woul4 be the extra cost of amalgamation ana retorting of the 

!;ara, and and the danger  .of 10s$ by theft._The alliwcyanide Plant woula 

haVe in ttis'faveur a sliGhtlYlower oPerating oOat aue to tbe ab. 

nonce of emalgamatien Plates and of the higher elates labour necess. 

ary to attend to them. Againet this'there would:be a-slight increaSe 

in refining charee4, due to the greater bUlk of .  Precipitate produced. 

It 54 reoemenaed that amalgamation and cyanidation be 

adopted. Mil 	rindine the ore in cyanide Solution :to, preduce a 

claasr overflew at least aq% .200 mesh will give a preduCt 
aufficlently fine. Amalgamatien platéo placea betWeen the ban mill 

dishcarge and the classifier wi4 catch much  of the tine gold previded 

. 	the dilution of the PulP is Iewiï 

The nature of the grinding Circiat te be installed will 

dePend largelY on the tonnage treated. If Iows  aînee otage 

ing would be suffiCient. /f lue, double Stage ertnding with inter. 

• ,) 



r 

Mediate classieiers will afford an efficient easily enteolled 

installation. 

- 	.• *,Over a period of •time the benefits,.4f. , any-,Yderive 

trem,the presence of amalgamation.platesleaâ'be'eStablieed,.' 

and . g.found necessary, oan be removed-without erreOtine the 

flew sheet. 

.The .classifier overflOw, adJusted'to the required' 
n rineess of Grinding and pUlP dilution should'be given,from 

36-'40  hou  rs agitation tø  Secure tbe higheet recovery. 'Senn... 

ent lime should be added to the grinding circuit to eneure oper4, 

•ation of the thickeners tollowing the agitation system. Yo ad.4  

'vantage is to be gained by an exoeSs. A cyanide'solntion or 

'from 14 lbe. Koe per ton will be found to Yield results.' 

QfillttfinfifilellUttnifnm4Wit 

r• , 


