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ORE DRESSING AND_METALLURGICALLABORATORIES. 

Investigation  NO  906. 

Gold Ore frôm the Hoyle Gold  Mine,  LiMited, 
Pamour Ontario. 

Shipment: 

si;:  bags of Oret-Otal net weight 460 poilnds, 

were reeeiVed On April 3rd, 1940, from the Hoyle Gold.  Mines,  

limited, PamOur, Ontario. 	The .shipment was slIbMitted by 

J. M. Q.  Dunlop, Mine Manager, Hoyle Gold Mines, Limited, 

Ipamour.,  Ontario. 	 • 
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Location of the Property: 	 • 

. The property is situated in the Whitney and 

Cody townships, in the Porcupine area, northern Ontario 

It adjoins the Pamour Porcupine Mines Limited on the east. 

Characteristics of the Ore: 

Silt polished sections were prepared and examined 

under a reflecting microscope for the purpose of detenw 

mining the dharacter of the ore. 

Gangue  e 

The gangue is composed of fine-textured, 

greenish-grey rock containing rather abundant, fine, 

disseminated carbonate which gives a moderately strong 

microchemical reaction for iron. The rock also contains 

small patches of white quartz and is crossed by narrow 

veinlets of the same material. 

Metallic Minerals  

Metallic minerals are rather sparingly and 

erratically scattered through the gangue and, in places, 

are very intimately admixed. In their approximate order 

of abundance those present in the sections are: pyrite, 

pyrrhotite, arsenopyrite, chalcopyrite, sphalerite, and 

magnetite. 

Pyrite preponderates as small masses and coarse 

to fine irregular grains and cubic crystals disseminated 

in gangue. Besides numerous inclusions of gangue, it. . 

contains snail 'grains of the other sàlphides, especially 

perhotite  and chalcopyrite. The greater portion of , 

Pyrrhotite, -  however, occurs in gangue as coarse to fine 
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(Characteristice of the Ore, cont Id) 

irregular grains. ,A ConSiderable quantity of .arseno 

pyrite IS ipresent in gangue ,, largely as  Medlum_to fine 

subhedral crystals Small amounts of chalcopyrite  and 

Sphalerite are  -visible as àmall grains in gangue; these 

•tirdminerala are:often,closely assoCiated., Tiny grains 
, 

of magnetite, are\ aodaIlyPreSept'but itstôta1.:aMount7 

I 

- . SitiCeneithérnatiVespld nôr gold mineralS 

were obseredinthe Sections nothing waS eariedaS to 

this metal mode of occurrence.  

Sampling andfAsgaYin .R: 

, The ore was crushed -and saMPIed ,bY standard 

methods The sample assayed as follows ,: 

Gold 	0.185 oz./ton 
, bilVer' - 

Iron . 	- 	6.27 per  cent 
SulphUr. 	.1490 
Arsenic 	0.18' 
COPper., , 	0.02 

_Resultà ofExPerimental Research:: 

The experimental Workconsisted  of  

(1.) .  Straight cyanidation of the ore; 

(2) Plptation and 'qyanidation of the reground concén-- 
 - 	tratea.; 

( 3 ) _Concentrétion-Of th&-ore: ,by:tabling; folloWed , 
 CyanidatiOn  of  reground table Sands and table 

Yand 	- 	 *: _ 

gationsontheflotatiowitaiiing to_deter-
mine the cause Of the high gold values in the 
flotatiohfitailing. 	 7 

(1) e  Straight cyanidation of the. ore ground 

(C::›ntinUed on next page) 
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(Results .of ÈxPerimental Research>, .cont Id) - 

to•86 4 per -cent minu.s 200 mesh . Dive , gold •extracti on. 

of 82:.1 per,  cent. The. cyanicle 	Ïi 	aS'sa.yed':0.035 

otince of gold per 'ton. , 	 , 	 , 

(2). •- Concentration of 'rthe 'ore 'by' flotation 

(Test,•Nd. '3) Save‘fld -tation tailings -WhiCh a.Ssayed ,0.015 

011/iC e b f g(5 id per ton of solids; a gold. recovery of 93.1 

per  cent. The f1 àtion -  con Centrat a s sa -yed 3.05 ounce s 

•of gold. per, •ton. The -ratio of 'concentration was 17..0 into 1. 

Cyarii datfoi  of thé flot a ti on concentrates, ground 

, to 98 per cent minus 325 mesh', gave cyanid.e tailings of 

0,87 and 0.65 ounce per ton after agita.ting the pulps for 
.. 	 • 	 .• 	 . 

, 24 and 16 hours respectively. The higher gold content in 

the 24-hour cyanide tailing indica.tes that reprecipitation 

of gold takes'pla.ce during •agitation. -  The reducing powers 

of the 24-hour •ancl 16-hour cyanidation solutions .were 

950 and 710 millilitres -of N/10 KIVIn04 per litre, respectively. 

Regrinding the above cya.nid.e tailings to 58.2 

per cent minus 10 microns and cyaniding for 24 hours 

gave cyanide tailings which assayed. 0.22 and 0.24 ounce 

of gold per ton.« 
• _ 

COpper in the cyanid.e solutions a.fter the first 

stage cyanida.tion was high., namely 0;34 (and -  0.:28 pound 
, 

per  ton of , sollition for 24-hour and 16..hour agitation, 

respectinely. .,‘ 	 ' 

• -This method of,treatment gave gold recovery of . 

about 86 per cent. 	The Overall ta.lings contâined from 

0.0275 to 0.0263 ounce of gold per ton of ore. 

Superpannér tests , on the.:'fflot,ation tailing (Test 

• (Continued: cbn next page) 

•_ 
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(rrit u s of EXperimental. Research, cant' td) 

No 	phowed':  p1-1 .0 pone e 	 Si.iperPanner 

côneentrateulphideialiPiUY bel".iititeaS 

thro.u.gh ,:inagnetic-r-Separator , a.nc3,. the maÈnettc product 	' 

(pyrrhetite Was :2ama1gamart ed. ,  tô ;'.:reinove 

The , amalgamation 	 :aSsay0d.  0.265 ounce of  gold pei' 

ton. 	 •', 

pf -the ore,2,be2tablingï.•:;- 

fOlOredbY,eyaili:dationo gy.,ree'ioUnc.Itab.sandsflO/' ,24»r 

hours, then vb.O/p12,inng the t4.11.6,11àel,tagpilip.#14J rogrduirid - 

t able 	 4 

' 

dunc 	r g0.10.er 	ThefOciipper: 	he  O. T,anic1.0 - , êQ1Ütt on 

*gs Q..04,1aQurePtOnôfpolutiOn;, 	 1 

The  eesgrdiandtelp,leban4à , ,and 

yere:slow-j_netn .1418p ettereteIWaeepp... ,2 6  

et per  npui-o.ttbo pulp 4434.0= 

per cent solids 	 • • • 	 , 

Investitations,; : on,;-: the.:•,flOtationailing 

shoiivd .preàence , of :free„ gold 	Soine. 	partIcles- were 

flaky and, some ;-,elongated. The latter appear to have been 

rolled into :elongated. form, 	obably during,srinding. 

: The :sulphides in . the f 1 ot ati 	tailing ar,e • 

es s en t lly py-rrhe tit é , 'with _small amoUnt s of pyri te and 

a.rsenopyrite 	(Superpanner Test No. 6) 

4* saiiipiQ of flotation :bailing (Au, 0.03 ,-ounce 

pr.: t orf)* was treated by :aqua: 	 remove the:, siilphides 

' 	 . ,(Continued ,onext.  page )' 	• 
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(Results pf Experimental .  Research,. cont 'd) 

and the gold associated with them, also the free.gold. 

The aqua regia residue assayed 0.005 ounce of gold per 

top of flotation •tailing, This would ind.icate that•, 	, 	 , 

appreci,able, amount of', gold. in the flotation tailing,is 

pot a.ssociated wi'th the insoluble gangue. 

Flotati on tail.ing ,(Aur 0.015 ounce Per ton) 

cyanided for ,24 hours gave , a,cyanide tailing assaying. 

0.015, ounce of gol.d per ton. 	 T T , , •  

EXPERIMENTAL".TESTS; 

The 'data of thd'experimental test work follow 

d.eta.i1: -  

, 	Straight Cyanidation -of the Ore. 

, 	 „ 	 • • 

Test No. 1.0 
„ 

A Èample of ore  was ground with sodium cyanide 

'm'id lime at 57.  per cent solids to 86.1 per cent minus 200 

mesh. The 1.51.ilp was agitated 24 hours at 1.5:1 liquid-solid 

ratio. 

Resul.ts  o11 Cyanida.tion:  
, 	Assa.ys„ :Extraction:Final titration, :

T  Reagent s 
Au oz./ton: of gold, : lb./ton of 	• . 	consumed, 

Feed : Tail-: per cent :  solution 	:  lb./ton solids 
: ing : 	 • NaCN : CaO 	: NaCN : CaO  

0.185 0.035 : 81.1 	: 0.96 	0.04 : 1,06 	3.1 

RedUcing power of the cyanide solutiOn: 

130 ml. of N/10 KMn04 per litre. 
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:Di stribut Lori 	' 
: Of golçl, 
	 pèr,  Cent 	 

: 85 ; 5  

4.4 
10.7. 

'Flo.tatiOn and CYanidation of Flotation Concentrates. 

• - 
Test No. 2, 

samPle'  of ore  was ground to  about : >66  per cent 

•Minus 200 • me,sh With 1:5-pdgncis 'of pda:  ash t and, 0.033- 

•Pdund: 	,!Iie:agent 	301,,  poi' tonof. Ore . 1 	fOlioWing 

1›.eage1S Were adcled-Lt'o„,-thè Denver flOt'a.tLdn. 

Lb.iton Of, ore  

0.(5b-p:or; sulphate 
4Pàe', 11t No.301 	 0..067 

The 'rougher concentra.te was cleaned by refloating; 
_ 

no additional reagents were used 

Re suits of , Flot 	 on‘:  
:VVeight,: 	.A.ssay, 

“ Product.. 	: per 	: 
: cent 	oz ./ton 

Feed 	:100.00 
Concentrate : 4.12 
Middling 	• 2 72 
Tailing 	93.16 

„ 

Ratio of concentration = 24,3:1. 
, pH  of  flotation solution 	9.,3..  

s  

A pôrtion of .  the flotatiOn, 	 *à.à CânCen- 
- 

-trated. by means Of the Hau7_ta.in sUperpanner. No a.tternpt 

Was made, tô - recoVer • 	thê:is:Ulphidge;:. -Thi4e‘e;'pa.rti,C:Ies''" , 	. 	 . 	, 

'wasa Mo"Stly pyrrhotite. Thi S.-  cônbentrate Was 'put'»threbu.gh —  ' 

a Dings mag'netic separator.  The  magnetic' cOnCentrate, 

which weighed. 2,22 gra.ms, was amalgamated to remove any 

free gold which might still remain in the product. The 

amalgamation residue aSsaYed ." di' 265 dünce gOld per ton.  

( -Continued on next page) 

• 	 ".;,•• 	 ,• 

:0.:7285 
' 

0,30 

Au 
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t .  

( Terne No 	cont.  t d 

Four hUndred grains of flotation tailing was 

screened. throUgh 	 Sereeri. :  The  minus, 200  mesh 

product (2é5.1 graMS.):: lea's Siz,ed -bY—inearfs Of'the 
.. 	• ;. 

infrasizer. The infrasiZer WaS'Operated:``fOr . '5 .hdUrS' and 

15 minutes, at a dieferentiiil pr'eaSU.re . 6fr  1 €3' -'in-Clï0S 'Of 
.• 

water , . 	,ConeS, pcippëd -froâ 	 - 5/1::e• inch at 

a rate of, 6 3  drops per, mi.nute 	The:.:Cônes. Were- clamped 

to thecone rack. Standard 	 W: erTe ,  used. The 
c  

, 

analysés Of the SIz'ed prOduCts -were as f011OWs: 

:Weight:É:* 'As sa.y, :D12,Stribtitic5b 
'1.4,sh;.„9P-; microns 	per 	Au : .of golçl, 

* 	 :Cent .,:i:'15z3./ton.: .--jOer cent, 

+2:00 ' mesh•`:•- • 
+200 c,mesh +56 microns  
-e5 6  H-40 microns 	, 

+28 	 • 

-20 ,:,+14 	,": 	• 
"14 - ',+10' 
'1Qiiiic±on 	r.  

Tôtal  

5425-  ') 	 •ry •- 
' 	„"`‘..;‘' 	 tvu 	i 

12.15' 12,4 

	

0.02 	' 	9.9 - 
10.10 *-0401 

"2  0.01  
640 0-.01 

3.1  17 :,;42 	0.01  ,8.9 

- : 10 Cii0 00 	0.02 	106.0 

• Test, No. 5. 

Samples of ore were ground to '6 '6,1 per  cent  
. 	 • 

minus 200 meSh with.  1 .5 poungià  of soda  ash aiid -  0.055 

pound  of  Reagent No. àbi per  ton o ore. The following 

reagents'. Were added  tb the n Defer .  eell  

CopPer sulphate 	 - 	0.50 . 
Reagent:No.,-  :301, 	 :0 

- Pine oil 	 0.021 - 

The rougher concentrate was cleaned by 
• , 	• 	, 	„ 

(Continued on next page) 



:Weight, : 'Gold :Distribution :,Other assays, 
,prod.Uct: 	•  per 	: assaY=, r: of  gold, 	(per cent)  

: cent 	oz ./ton 	ber cent : Cu : As  • S 

" • 

- - 	- 	, .pH , 	- 
coli ce  

• 10. 0 . 
 tration 	17,0 1,  

was odhsuiriedi'dbriri \eji 

w. ee 

f\iltered and portions of the sample 

x ter for cyanidation. 

-aniciation - 1st Stage. 
YO)41,#t444'tie 

Testi4e4Ue.14.:À 
No.:  b1.04,..t. 

Zk-A : 2 4, 
3.B : 	16- -,.Hb 

: 

62' :f0 :487 	71.5 	1,06: 0.0,9 	7.17 	24,0 
78.7. . y 0.88 0,13. 	5.35 	22 :4 

	e.•0,on  of  tion,lbilton, :g1Mcil:dflUrag 
solution   :110.7tan,  

peL  Ipér. ,cent: NaCN: Ca0., • : NaCN:, Caro  

dux. cyanide tailing was higher in gold 

(Continued on next page) 

• 

' 

,/ 

-= Page 9 

refloating.- , The imiddling prodUct '(,ta.iling ;from cleaning 

, circuit) ' .was,, combined with  the  second ,  mill" di charge 

and_ the 'Combined prdduct treated ,by flatatidn using  the  

above 'rea.gents 'a.nd amounts'. 	'operation was repeated 

for  the  3rd, -4th and 5th 'charges ,: ' 

Results  of 	Cycle Flotation 	• ' 	' 

, 	, . 
n >,...:. 2 "..-:: 	 1.-:: 	::.) 	', 	.::» : 0,.915'-' 1,,  n 	 " 	..i e. 	93 ,29. 	 , , -;.... .'..:.',.', , 6.9,,---,...-J---Q -* ..., t ,..., ,., --.,,,,,, " ti, .. 	b. .,.:::) 	. 	cy.b.40 , 
m... - 	_ ...- 	e 	,.., E 	:4 	.....,,, :,;.(j.,,,,,05 ”.,....:, . 	_ 	 . _  

Feed 	 :100.00 	0.195 	100.0 	: 
Flot.: :canc:„ '''' ... ''' : :i. '5.8e/ .: ' .3,05 -2 	'' ' : '92,0 ":',' :0.16 2.88 24.40 , 
Flot. middling 	E. 	0,84 	0,25 	141 	: 

Fildt'. 'tailing ..,. A‘, ':) 

' 	'The -, _flcitat 'on. ,, concentrate w' asfil ter.ed and ground 
,.,, 	,,, 	, 	 ,... 	v.•.,:,..• 	:;..,'", 	:'"„.."'..-", 	: 	',.,,: 	.-- 

at 66 per  Cent, ,soli 's: ta  98.0 per  Cent, minuS, 325 mesh, with 

11.3 pound.S" ot-‘).;:à.à.é kt:ià-i- -  '- an . at concentrates. All the lime 



' ,Einldation"2nd .,,,Stake  

• • • ' • 

3.13 	.1. 	24 
48, 	 0,10. 5.03 	19.3 

• • 

' 

r 
A 

(Conti:nued onnext page) 
, 

- 
	

Oy  
 - 

oontnt-than ti;le 16hOur":PYani(4 ,ta11d,ng. Tappears .• 

thatrepreolpità.tiOn-of,gOld,.takes„p1aàedurngagitation.' 

Ihè reduoing-pOWerSof , the  :oj-ande„:s.b1utiOns. frOm_the, 

24:+13Our and161Tibilr..agitationwere  950 and  710 /114-11ilitres 

OfWIQ KgnO4,pef.litre repPective1Y., 

, ,The  eyanidatfot puipà from ,t4è abOve  tests  were 

fliteredand thorough1y,WaSlied:and 

• -; 

( agitted - fôr''24 and4O'boUrS , 
ti 

: 
tion, 

Cyanide:. 
tailing: hoUr 

'AegaYs 	•Extrac-.Final-----71-faits consumed- 
:tion of:titratibn,:(grinding and 

oz./ton 	: gold, :lb./ton of:'cyanidation), 
Feed :Tan - : per :  solution 	lb./ton of 

ing : cent : 	 : 	solids  :• 

3-A • 24 :2:804:'-'087 	 12 0 05.-'336 	11.1 
: 48 a.80:1: 	 7447 ';:'12.' 00 	4.29 	19.1 

„ 	 , 	 „ 

•':. 	' 	0y nidation  3B , e
iSt:Stdge 	2nd  Stage •  1,  . . 
"f'Final.gyanj,de'So ution  

- 
anidation  

• hrsi, : hrs 

• 



Extraction of gold in the 
qdric en tr a t e per cent 	: 9248 , 92,8 	: 92.1 	92.8 

Gold in the ore e  oz./ton ,, 	0.195 	0,.195 	0.195 	0,195 

Ove]  tailing. Au oz ./ton 	: 0.0263 0,0263 	0.0275 .0.0263 
_ 	• 

Overall gold' recovery, per cent : 86.5, , 86.5 : 85.9, 	86.5 

NaCN -;consumea, 1.12'4/torj. 
11  Ore : 

2 	 =le e; 
tt 	tr 	 " 	" orè 

±3 6 94. 	10.38 

	

0;62: 	0;67 	0.-52 	0.61 
46.4 	54.4 	47.7 	53.0 

	

7. 	: 	2;80 	3.11 

' 

, The . à4.-hour and 484h01,1r_', - cYànid.e tailingS of '= the . 	. 

e Pag, , 	• 11 	, 

(Te_Pt No. $,, cont'U) 

SuPliâarY, of, Resülts: _ . •  
-24411our 1st 	16.1101# 1st Stage 
Staee,  Cyanidation: 	Clyanidation,  

:24hr. • :.4i,34hr. 	 :'48«.hr.  . 2nd 
. 	 . 	„•; 2nd 	2nd Sta 	2,nd , 	: stage oy. 

- 	:Stage  Ci.:;CVan dne Stae  

, 
2nd stage agitation test No. ,34A -Were -coMbined, , and  310  grams 

Sried-bY- Haditain Ihfraeiter -. - The-,infraetzer - • 

was operated  for  6,hour band:12:.râihutesat-•.. a  differentigr/, 

pressure  ,of  18  inches  of'" Wet r 	The• Cones droppeo. , from a ; , - , , 
height_ oe...5/16. inch:at a.,rate of 63 drops ;  per  minute. The 

conep were clamped to the eone rack. Standard golf balls 

were 'CI:ded... 

	

Gold Assay of Sized, Products.  	, 
:Weight, : Assay,. : Distribution  

• - .. ' Microns -  . ''..: per 	: 	Au 	: 	of gold, , 

	

cent - oz' /ton • ' per cent 	• , 	 , 

S. 	
.56 +4 	: :3.88 	 -u**u  8 

• • 	 -48 +28 • . 	- -28 +20 

+10 

> Total, 	: -100.00 	0.236. 	- 100,0 

+56. wayS, vomt, 
, 

, 

: -9.26 	0.45 - 	17.6 - 
'Ï0445 

: 10451 
410 : 58.25 

	

0.24 	10.7 

	

0.10 	24.6 
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• 	'Table Concentration and Cyani..dation, 

,. 	 , 	 . , 	. 	_ 
A ,SanipTe  of ore  inia'e::grOUnd,Ht.O':' 66: per cent . 	., • 	 . 	2nd - 

200 mesh in a solution ,:of sodium': cyade 	 The :'; 	C'Yt 

thàP'...0Oncentrated 	:tablin.g.', The table 

-'sànéle were i",p'e.bun-d.' in a,  cyanide  and Lune solution ;  and  
; 

agitated 24 .  hoiîi.'à, 	After 24 	aeeation tb.é.i: >pulp 

	

-. .' • •,AsAs:. 	.1.. .2 ".:•'."" , 	:_'.. 	,..‘: , :• 	 ;*. 	 , 	I— 	.J: :: '' 7. :' '':- –, 	»- 	„ 	-•,, 	,',..:---;-):::-33 
(regrOund sanO.s- ); _tyàs-  'e.o.inl'bined ii.vie13. • .:4.. 'r-wi*..à 'tall:I:fig and Iii& 

'combined pplp ii±/a-d: :cyan.-  ided 24 Ii3Oifz-i .,'p at  a 	of 	- ifi'tit) 
„ , y, , T, 	a.",:,.. 	-. ..,,.!., 	:'., .,• 	,.,:••.. 	u  •" 	•:::. ---1..., 	:: 	:,.. 	::.*‘:..>, 	>!.,'.'.:,,••••'.•;`, 	: 	: 	,., 	:0 ,.'1 • 	,,, 	 ,, 

1"'>::1  
....:,. 	,,, 

iThè  ratio • Qr Pribbiltr,eibri. 1D .-  ::tabling.1•Ara's' ,7.3 ,. .. ‘ . .,A .3. 

Results  
Screen 	At' dh  th Final Cyanide Tailing .•  

md sh 	 pèr .dent 	•  
: - 

'4150' " 	:•;••••• 	d'44'• 
, .4150. 4200— 	• 4.6 • ' 	" 	 " - 	 ' ' 	' 	sà 	 ' 

:Primary :Cyinn. :Cy Inn. of 
;'-‘ :reground 

: ing 	:reground:sands and 
: sands : slimes 

Dilution (l'iquid to solid) 	 :0.75:1. 4.30:1, 1,5:1, 

SOlutiOn, titration': ` 1,00 
_ 	 020 	0,42. 	0.05 

• 

	

1 s 	 Reagents Consumed:. s -Ilapl\r„, lb./ton solidg: .0. 3 	-2 ,..4-3 
... •--- 	7 

 

CaO, 	2 	it  C: , :,) 	" ) : 	:.-4- 8 ,:. k 	16.3 

	

. 	 Reduclng -to,Wer:j,, MI.  of  ,N/.10., Emb.04/.,11,tre  
: 	 . 

'llit '''• KCNS, 	gni; , 	, ,re., 	. • „, .‘ 	C,:' , .;: • 	. 	1 .'_',.r ,  

Coppor e  Ib,./tôn' of SolutiOn 

0,34 

120 

0.20 
0,04 

* r; 

(Continued on next page) 



' 
tailings* 

- • 

Tte ,e 

wOre . : 

; 	 . 

, 	. 
Pa;ge. 

"cont'id). 	- 
(Results., bont7 jd.)' 

. „Oyatildat"lion*, ,,  
,reagents• 

Au oz./ton  
'Feed, 	 Ib,./t9p> .  oïié  

, 	• 04;18,5 

< 

•• 	- • '..';;T .e.S:t  

Settling tests were barried. out  On_ the  fi  cÿ.nide  

R.eet4t,s - bf 0yan4datiôn, 4  , 	 ,  

oti:Fie41 	 Tptalï , re,agent-O 
Test :1Ails.ôÉ..Itôn  •  ds go.34 	Ibs../tC5h 	• dOnstiined _ , . 

No* ":Feed 	];litiC;) — 	, 	. 	 , „ • ;:, " . ..Stl'.NP,::C1\1":'  I 

5»,.A 	0.185. 	 140.8:: • 	•-5'.4 
5.B  •0 -4:85, 0 -* 0I5 	 ,1 -4, 10 	5'.*3 
5.0 	 0406" 	1400: .• , 

• 

> 	 . 	 . 

5 • 5 
, 

j 

Additiciris„bf, ,Reaent 	„ 	 -• - 

P•5 	cyanidepulp: .0 60 
Sulphate•.per ton of Solidà. 

To 5.0 cYgnide pulp e  2.0 poUnd.à  of lime per ton  
of SOlds. 	 _ 

.4fter the .aboVe re.agent.s. -Were: 'add.ed  the  ii.tilÉe -, • . - , , -- 
-:. • --. 	 ,-::,.• 	 ,,:, 	 :.-.i:::•-•:,, 	 - 	 .:: 	 '.-:- 	 : 	 '.'.:,,-.':''',.: 	 - 

were ag -tarbed. 1)àeore bônducting  the  •settlitià ' tests.  
'.",.j'..../.,:,q,15 	, 

.. 	..., 	.: 	..... 	, 	.. 	.... 	.... 	. 	. 
:ogytliti-p-,t1,6.lie,:',0e, tb..0.-éolti.. 	bës±bpé,-,bettiià-  

Test No. 5.A:Ca0, 0*Q9 - .1:4/ton,of —sOlUtion. , 	, 	 , 
u  n 	 CaO, 0.04 lb./ton of -SolUtion befôre 

ammonium sulphate wasiadded. 

CaO,  0.75  lb s /ton  of solution,  

(.C. onued.. , ôn" 	 ,•,-- • 



Q 90Q 

0•..063‘ 0.075 

0.122 6445 

0.180 0 .212 

:238 

 

0,2V7  

.340 

(Test No* 5 , oont Td) 

SiLng  Tt . " l'd-at • 	•• 
,:enbtelt::» -dr 

Time i• 	 • ':;,» 	 . 	 „ . 	 . . • .. 

minut es  

1■1' 	 . 	. 	, 	• 
stet  •»-:•••60 -u'r 

• , 	, 
•15 	:•6407.0. 

30 	-; 0.067 '04- 659: 	0.076 0•437 

•45 	:6.063 6- .058 . 	 . 

60 	0•;.062 • 058,  

75 	;doe 	 23 

90 	0.063 0.061 	0.065 0,36  

0.•0,62 . 	±2 4 . 4 .5.0 - 	42.2' 	0.465  

" 	0.065 •; 0,•063 	.064 	 ; 

165 	::0j 0 6• 	- (4-t'',46 b, i, - '1:-  	''-'''';-.. 	'  , ,..,., 	7, .,-5„ i. 	o.ssp,.. - -0,.'7,79 - • , , ,.. 	....... 	. 	‘,.• 	,•.:- ,,, . 	. 	. , 	, • 	• •: . 	.,.,. - 	, 	, 	... 	. 	.,.. 
180' .  ''' " ':..4. 70  . . --,cy,;:é..s 	or; ■ ,:.•, 	o..;:l..:?...' -'»,:p.74.s.; »-- ,-.61.. 77e 

195 	; 0.065 	0.053 ,0 .850 .  6.812 	0.825-  

210 	:0;.•062:: 0.953 	04055; 0, 912 	•0 . 8ç',5 	,e 88. Q 

225 , 	• 0' 060 : 0 .060.> 	050  0,972 	0,925- 	0,940  

240 	:‘ O.', 	"à 	0 40$4  1.019 » »04:»90.. 

.255 	0.048 1.045 	1.038 

270 	0.041 0.040 0.042 1.108 1,085 1.080 

285 	;6 ..030" 	 • 4».:› 

300 	0.029 0.030 	0-.035  14.67 .1.150 • 1.155  



, 

.
4O8 	e0:e 40.9 

(t1t4:,t, k dCntle 

'--àèttItriÉs''rete 	.:Fer  cent  so11ds ' 	 - 

 5-B 	5-C  

Start 

- -P'age 

, 

For 1  hour 	0.268 '9'a4  0.277 	44.5 	46.3 	44.8 

!, 2 hOUrs 	0,257 	0.242 :. 0 * 2e..4. 	48.7 	50;è 2 	49.0 

le' 3 	M 	é 0.262 	0.248. 0 2.57. 	54-1 	55-5 	53.8 

"4 	: 0.255 	0.247  0':+'2.4$ 	59.8 	61.5 	59.0 

6 	I.! 	oase 	04230 , 	 ee.0- 	63.5 
• A ,2 	 , 

• 

, 	<„,'„',:Screefï:::2Teetà,: ,;(5ü:',Cyaf0:de'Se -S3': .tiee.„  
. „ 

- 

±100: , •-:.,.-.;,- ,.().:4u,A' -, 	.:10--9:.4: 	,.'-: 	:y.:::..0,-...7. 
...l0.0-2.150 	'e 	'1 .3'. 	-e,..,  , 	.1„./e 

 —150 +200 	5[.:2' .:', '-::., 	- .'', 6:43:::‘ 	:::' ., ', „:, ..„'e 4 
7 	' ' 	+, ,200i : 	j.. ' ',03': 4 	91.e .-e,'- . ,. 	.. 	-à:eci' 	- 

• 

Total 	100.0 	100.0 	109 - 40• 

The solids in the final cyanidation pulps 

e6ttl0 ratber.7.elOi 

jjpod Tbe' ..aniin.Q„iïiruM'-eiik44te nOr 'Tbe 1440:-41`:":`' 

:t 

Investigations on Flotation Tailing. 

Test  

This test vla. 0,P4P.Qted ,eth, the object of 

recovering some of the gold in the flotation tailing. 

Samples of ore were ground to  65= per cent minus 

(Continued on next page) 



Ut'.ébt: 

er'e 

•;Paàe 	• 

. 	
. -,... 	 .. 	. 

..?Pg....41:.P.Pla......W.:4,...„b.4:'1!!5..I5-Oiii10:e.. Of sbeà.7,,esb. , .-,---ge, ).(5:40Zia gïii.d,.:. of' ................... 	,...... 	...... 	— 	....... 	..  
'2Y 	e 	Y 	 s,  Y ' Y !/ ' 1. 	 • 	 '' , .,,t ■ * Li y•1 	 ›; 	 -' • 	› : ... 	'' 	' ''. ',. 	Y 	 , 	 ' 	: ' 

	

Re agent . NO'. 301. per ton  Ç'J,e,,,-,, , oe,,és4•- The pillp wa:à trans4 	.., 

	

. 	•;„_, .,.,......„, 

ferred to , a Denver ' ,fIota.tiOn irfachine and Vieià condita.oned ,  _ 	„ 

r•Cr-'16 Minut e'S* : 'sâth,  0„50 'p‘ OUnd o  oppèr àyilpirio.te-...per`- 

ton.  1 :T11:64  0,067 	 ,Of ,Reagent`:,e ,.  301 and  

phuaid 	 tôn,.b.f.:`,ore„:Were added -i'and the 

froth taken off' fOr2'.12 ,,  mintiteS, „‘',Thé bughè,t. ,conopw,', 

trate wa..à elea.ncécrID .  refloatipg:; - , nOC.reagentrs were , :geed 

in the cleaninËj. Operation .".2....,11he, - Mrd-d-Ingl -Prsoduçt 	 5 
• 

from .oleaning cir, cult was -combined with the 'eec9nd „, 

mill discharge and  thé.  CoMbinett 	 tr.eated 'by 
. 	 / 

notation. 

4 .th and 5.th Mill charge!. 	; 

Re stilt s of Flotation 	_  
Distribution:Other ' ,.assays 	- 

Produc.t 	 of 	•  per ,;cent  
Cent :oz iton.--per,:berit 	 • , S 

Feed 	 ;100,•99- 	 100.0
Flo t conc. 	0, ol 	2 • ow - 	87. 1 	0* 1 6  2.73 22.18 
Plot. middlingw:  0,84 0. 84 	2.8 
Flot. tailing : 93,15 	0.02 	1041 

44. 0 

V., 0 

„.,8 

-.7. :Cleainer-:ft ailing,  fr.:0m,, the: , 
" , CalcUlated  value. 

 _:. 	 .,,,2, -  i 	.! '.! - r,, ,1 . 	,.- y— •.--- 	•L-: 
'The. rat io  Of '.'or,i- e.itrii--.t.i '16.-6, into 1 

A portion of the flotation tailing'was deSlimed 

by meàna Of a hydraulic, 'classifier, The classification 

HIa.raulib 'd..a,,,s -Sifil:idati -on of ..FlotatiOn  
- — 

I' 	 ' cent 

' 	 '0.02 	-100,0 

• 69,06 	0.02 	69;1 • 

. (continu,ed on next pa:Ée) 

Class. sands Class*,.;sands 	 304:94, 	• .4.02 . 	• 	30.9 
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*(Tast 	6'.,, '*•,çoant .td.) *4. 
1' ,Aeke.•&• ,  

A few particles of free coarse gold were, present 

in the glassifier sands. 

,The classifie,r ,sands were treated by cyanidation 

ear 5 	and .I7Yhottrs 	The cyanide reeidüe*s assayed 

0.02 ounce of gold  per  ton  in 	case.  

Another, par,tion ce,'f,latation ;tailing ;  was put  

oyer. ,corduroy, blanXet, Strakee:. 

- 
, ,F1'04c ..b 	 • ,1) 011 	• 

cent 	
- 

St' in'aké"'Ëè'à .d; 	',tailing') :1 00;00' 
Straker, Concentrate 	, 	9,49 
Strake'-* 	 ' ' • 	90.51' 

0;02100,0 
0.02* 	, 9 0 5 
0•02  " 	90.5 

Calculated, yalue, 

- -A 5Q0-gram samPle of the flotation, tailing. was 	- 

screened'thraUgh  65, 100, 150  nd 200  mesh screen.  The  

minus ,200 mesh Pro,d1,1etwas  , sized by Means  of  a- Haultain , 	. 

in .frasiZer, Each siZed procrtiCt was cOnoentrà_ted by  a —  

•„Th:e ,cone,entrat es.- frofli superparining- of eaCh, 

product Were'« cOmbin'ed  for  às'ea.y. The superpanrir tailings 

from minus 56 rillcro# to  plus 10 micron  'p'rodticte werà combined; 

and the plus 56 micron  to  plu 65  mesh Prod.Uct.C -,WeredaMb:ined. 

Superpanning- sUlt•s 	 ,  
' 	' 	" 	• 	' 	 aààays, 

- Product 	_ 	- 	per 	: Au 	of  gold, :  per cent.  
: cent 	on ;per cent -: . *As :Sulphide S „  

Feed (flat,' -taif±pe' .100.00 0,024 	100,0  
Panner concentrate. s. • :„; 	:  2,94 0 .22 	27.0 
Fanner tailing, - 	micrdris.: 37 4 àè  0.02 ,* 
Panner tarrlifg';''; 456 ebranàï '3944  0.02 	33;3 • 	0 .24 
Irfrasizer iroduct.10 micron • 19.36 ' 	 - 8.1  • Nil' 0,25  

e!..Calculated va1ue. 

(uonl_nued on next page) 
, 



+14 4-..2CY  

+2Q  28.  

, 

1-1771,M1.7, 77 , 

,‘c:Ont I CI> 

•:Ti-)1ç,i,','-req:-64ii:41;Q),,i.- 	 Q:402; punë,e - 

'',13etween the  .,c>.0.10:41ated \ra1.te per ton, The  differehce

and the a.., ,é.say'ed.''-'lia1#4. , 	 4 

Ekamiriatibn or -the .P.a.nner dOncentrates 

ProduOt- 
• , 	• 	L ., 

+10 i014 micron 	 Mostly :pyrrhotite  and gangue.  

+28 	 • H. 1--?rrrli6tite 'an4:ganguei pyrite 
'  and  arsènôpy'rite "present . .in small 

-,a/gounts4,  

; 	 and,›;•:angne; pyrite 
_ 	 and  ar.,,aenopyrite, ,Preéent  in  âmall. 

:à#1,6-elt  s.  
• 

+56 micron ..,200 ,,meSh., (.0 	Most 	.pyrrhotite and 	 gi.:3:e; 
1e4,4 than alcove; 

• !: 

'"4--à00;  aés'j 	 aàiiÉti2J 
aréenopyrite ,  1,0* 4 

+180, -,100 'I 	 PYrrhôtite and. ig.,:pg•go. ,:a.:penbpyrite 
, 	 ,  

_ 44'06 	- 	,:" 
+ 65 riie  àh, 	 „ 

. 	 - 

,- 

oroosote  per  ton *  The Pulp .was -Conditioned_ 6, Triintit -, 

0 .15  Pound 'di' Reagent !NO - 301  per  -bon' bf ore and  the  frOth. ,  , 

(Continued: on„ next page) 



P-ae ,  

c;. 
( > 119,etetTo, 75.'re 	p n 

retinOtree .  f o 	0 'fninUte.Siw. ,-"::' 

per3  td/Y -WaS.7 2addiscr..'ane , Cdridititoned 	 û 	p.ogrkr.• 

of Reagent  NÔ 301 per tOn WaS a.çlded sp'd e ,seçàrid. froth 
„ 	. 	, 	.„... ç „._  

Was taken  off for  7  minute s.  

A Fagergren flotation ,machine was uS ed. in this 
, 

test. 
1 

ResUlts of Flotation:  
i': , 	 -:`›i 	", :Weight  :"' .G0 Id ,  -  

ÉrodUct 	: Per 	: aSSily — Of gold- ''  per cent  

	

;'-•;.::: - ‘>:'. 0 	'' 	1  cent   	:, o Z ./t,6n, :',:',,• :pe r•;' • cent; 	': `:,..'•S '., ,'',  îtr:::-Ae 

	

: 	 . 	 , 	 . 	 .. 

• '.:: 	;. 	- .:::, 	,,.,.. 	::,-, 	::-,-..,,; 	,T.  

Feed 	 :100.00 	0.192 	, ..,, , 190.40 	 . , 	, 

	

1St• cone , 	• 7 83 	2 .“-.)?. 	82. : 

	

e 	,, 	• 	• 

	

2beCOnd... 	- 	: 	2.80 	- 0,2*;::,... -- ) 	 3i,67,:,,Q -:',1'?,:',, ti,,,!.n',.i,,, - ; , 	, 
Flot . tailing : 89.37 	0.03 • ;7. ;,,.,., .-: .'. •.{.14,;•Q‘.. _O.;•,.3'.7.. -.. .,.. 0,102‘:;:,1 I „ • 

•• 	;,., .; 	r : ,..., -.. - ; ... 1 	- ‘. ;.' •.' ' 	. c., .s ›....:.;. 	..- -, 	..."..• 	, ;. -....;•,_:;:- 	:,•-...,-,',.-;•'; 	..., I :;;....., '...: 	: , -. 	 ..: 	-::: -.,. „; -J. : 	; 
pH of eiôt'atipri '..'Sà1-Ut,idn, -: -.: :,,...:;-:' ew2..'i;; , 	:',:;. ;';'; 	''„ --,::::,. 	;-,::, ;11,.c; 
Ratio  'pf. ,p'OI,I.centratiôd-,',.(Tbt, and  _2ild 

Condentra.teS'COmbi néd)j-:' ' 0'44 intè 1. „ . -!. : 	..‘,...,‘, 	--..'„ 	.:'',,',., 	' 	. 	; ' ,. 	- 	i.•(-. '''.. : :,--,.. 	,j -, -..,;,-,...-:cs.,.,, ,:„, ,, ....-. 	;-,,,, -.;.„2.,-, 	; ,,,,,. , 	,..:,,..-., ,,. 

potion  Of the flotation tailing WaS Concen 

	

. 	 - c,  
trat eçl by j ig and pariped; l . W-4.11:d„ for Mil-orb:So:61)1'0 examina. 

tior 	c On cent r.s.t ed- prod-U.6'G "f: Obt-ained,:. - Was5-.111O stly 

'pyrtttwïth some pelt e pre seht. .Seïieral partiClês 

of 	gp]4.  :r  eP1S

The 	

, 

latter 'appears to have  been  rolled into elon.fgated form, 

probably during grinding ., 

Another .1.5ortiOn , ./of :'.f3.:,Otti.tion 'tailing was treated 

by aqua r e 	• ailiiis;:itress.tme;pt 	rein&iie' =thee' ;.SuIphid.eSt 	- 

and the fgOld'.,  seiS crat 	:rtherti; 	the.. -free 

• he',,,raqUS2 re gia , 	 Sa.yed. :04,'00.5., ,OlinCe.,  • Of  gold ;per 'it'd/IL 

	

7flotati ori 	 c*1cd±ditø - that •!• ,- Iiiii.4ppii.!4U1, 

ciable amoUnt of  tl gold in the flotation tailing is not 

as  so ci at éd with 	 garigUé:. 



, 

' 

Teet. No..4  

g±ouad to .à.bo‘trt . 72 per cent minus 200 
• 	7. , 	, 	1' 	 — 	' 

eleÉhï, wae. Conee'n'tra).ta by jigging.  The  jig tai1ing iArp,s 
c 

treated py 	 ai eagergrren; :,,Aell as  :fb1oWs': 
- 	 • 	 - 

-CorlditLoned  10 Irii. ntit0a; With  0422, p.otind •,df ,13arrett 
' 	 • 

NO:.. 4 -Coal '»tar 'cr'eosÉ5-":»e, p9r, ,  ton, 
 , ,413,On 	0 Ï- 15 pound 

of Reagent -1■1,o.4  301 4tha  0.03  pound O,t .pinè Od4  per ton 

of orei., Aftr  f  1oatn  g  for  19 rninites,  „tliej '15111P w4â 

conditi:oried with  l.0  pound`of copper sulphate per tori4 y 

for ten minutes,  then  005  potnd  of  Reagent  No. 301 

- ceïrid 0 .03 Pc511/14:-k)e -ÏS#P :6:14:ee.d1  
, 	 • 	 „ 

11,0:th»:roelOVOd 	 corr 
. 	C 	' 

3,6 ,pound a. ofsülpli-i.eiO 	 #aeng, .Q;k0e 	 . 

Reagent. No:...:3011,-Ï-peOn'Ofj.15i,i'è ,..41-, r,=:(j 	 . 

was. ,,,,arnalsarnat.ed* 
f 

Res:tilts  of Flotation  

cent 	oz,/ton per cent  

Fè.0a 	 100.00 	04à85'. 

1st  flot.›c.04à., 	11.35 	1,05 	64.5  

Flot.  tailing 	•  82.73 	0.--.;01 	• 	44;6-  

ta3,14ng 	2.85 	0,225 

,:b.4722 	• 	 f„ 

J;tY,' 

-,é:pbom'A#ete. 

::Joeceon'brtratI;(.5xf,'67f 

c; t 	 ' ' 
- 	 • -

• 

1.2j, 

■•■■ 

.• "• 



elnSabd- 

cEo- > "ÉTrree 

2 

, 	 ' 	 ' 	 • 	 ' 

7:77.4W-Mr.7' 

flotatibli -;dOnc'  en-tra.t.e 
„ 

The  jig 	

• 

en - rate 

ta.i1ing ires,a - "p,bneentrated .  by jig 

`ai.id. hand 

HItiëWN0 „,  

cent  

tâning was treated byflotation  in a Dép. ,  notation 

Conditioned  10 minutes  with 0,22  -;.pOund,o.f..13arrett 

' No: :4 '- ..qh4.T ta.t/7 'c reosote  per ton,  thenaddéd  0 .10. pound 

of Reagent No. :208,,, ,0 , 40 pOund of  Régent  No. • .301 

'and' 0:.:0 3  pound  01  pine oi.I'i per ton Of Ore, and the 

frOth.1'.‘ waS taken. off for 10 minutes.  Then 1: 0 :pound 

— of'copuer sulphate 1D9r ton- of ore-waS-addedl-after 

. 10 -minutesl coxiditioning,,- the ..eÈoth,_ Was-removed for 

• 	 , 10 minutes; 
- 	 ,i; 

(Continued on next page) . 

, 	 , 	 • 	 : 



'

Çet  o. 9' Contud) 

sIQQ. 0 

7.5 

7r ee7M 

ipâe 22  4 

, 	 • 	 • 	 „ 	. 
,1,P -4>>iblit ion' 

of gold, 
 per cent  

_ 

RéeUltà:'92âFi9tât9n::--  
- 	' 	 C-old - D 

' -PI"bdi19:47 por 	saY: • 
: 	Oz*/ton.,  

I 	 :19 .Fee 	' 	
, 
0.00 	. Q.- 18î 

'‘Coricentieate ' ' ,: - I 72.44 '''." 2'.. 30  , 	. 
.... Flot‘,. 'tailing : '92.56 	0.015 

,- , 	, 	• 	, 	 . 

Calculated  value. 

Ratio of concentration 	13,4 into 1. 

A portion of the flotation tailing (Au, 0.015 

ounce per ton) was 9Yani,ded 24  hours? The 9Yanide 

tailiIg assaye4 	O15 	±è 92.  e91.c1:15,er: 'ton.  

SummabY  :an  d ,C9n9lUèibnè. . 1„ 
, 

traightcyanidàtiOn-of the O'règrolind to 
„ 

86.1 per  cent 'ildinU:s  200 mee.Hgave  a  gOld reCoVery of 

81.1  per  dent, . 11'he dy.anide tailing aSSayed 0.05 Ounce 

92 ,.gold  per  t9n. (Test ,  N9. 

Plotationof the Ore )  foliOèd: py twd+etago 

grinding, and cyanidation .dr  the  ooncèntrates, gave 
, 

oVerall gold r,e9overy Of -86.5 per cent . The  overall 

tailing wa• 0.0263,  -ounce gold per ton or ore. 	lie  

flotation tailing ,,sb.'Oed, ',pre'4.ence., >ofcOaeOe  free  gold, . 

By placing a jig in  the 	 Classifier Circuit A 

thé .  coarse  •0)34 woilid be removec.1.9, thUP lài'Vonting it 

(Continued on net page) 
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(Summary and Conclusions, cont , d) 

from going into the flotation tailing. 

Cyanidation of the flotation concentrates 

will result in high copper content in the cyanide 

solution. This will give high zinc dust consumption 

during gold precipitation, and also high copper content 

in the gold precipitate. 	Fouling of' the cyanide 

solution may also be encountered but with the adoption 

of countercurrent decantation, where about 40 per 

cent of the solution will go to waste, the excessive 

fouling may be eliminated. 

The highest recovery of gold, 89.2 to 91,9 

per cent, was obtained by table concentration and cyani-

dation of reground table sands and table slimes, the 

cyanide tailings assaying 0,015 to 0,02 ounce gold 

•  per ton. The fineness of grind was 94 per cent 

minus 200 mesh. The pulp is slow in settling. The 

settling rate was about 0.26 foot per hour at the 

pulp densities from 40 to about 55 per cent solids. 

0000000000000 

00000 
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