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31 0  from Mr.  T.  J. Mateer0  Superintendent tor 

tines Ltd. 
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txperimental Tees on rewo  Sues of Gold Ores 
from The Reno Gold Mines Ltd., Sable, 

Nelson Meng Division, B.  C. 

ItiltelettO0Utt fl #11 

lelloont weighihg 86 Pounds and consisting 

equal 'weights of sulphide and oxidised ores ess received 

December 

The Reno 

Characteristics and Analyses of the Ore! 

•Both ea ple es. 



In the sulphide ore about 58 percent of the gold 

is free and amalgamable at minus 65 mesh. The remainder is 

associated with the sulphides which constitute about 37 per- 

cent of the ore. The sulphides present; in their quantitative 

order are  •pyrites zincblende„ •galena, perhotite, chalooPyrite 

•and arsenopyrite. The eangue material ie mainly auartz. 

In the oxidized ore there is a considerable quantity 

of free told In a. coarner state  •than in the sulphide 0reih 

Muoh of this tree geld is of a rusty nature s  which does not 

Iend itself readily to plate amalgamation. The remainder of 

the gold appears to be associated with deeply oxidized 

sulphides, which resemble limonite in appearance. The gangue 

is a hard rusty-colored quartz.. 

The analyses  •of the two ores are us follows: 

: 	: 	. * 	. 
Sulphide : 3.25: 0.06 : 3.30 : 6.05 ;  11.64 : 13.47 t 5e.le 
Oxidized . : 5.58: 0.15 : 0.48 : 0.84 t 6.83 : 0.41 •: 86.02 

4" 

e EXperimmtal Tests: 

:During the present year a number of experimental 

tests were made on a sample of sulphide cre front The Re10 

Mine. Mr. Mateers  •the present superintendent, requested that

•  E n additional test be made on this ore, as well as a series 

of tests on a cempoolte sample consisting of 50e50 mixture te 

sulphide and  •oxidized ore. The present mill feed consists of 

•ore In the proportlen of 3• oxidized to 1 sulphide. As the 

proportion et oxidized to sulphide  ore  is gradually> decreasing 

it was thought that with the Information gained from two years' 



Product e lilt.•:A•says tr% Value 
cf; :Au ozit : Au 

Cons. 
Tail. 

ea. 8.64 
90.9 04503 : 36.8 

63.2 

• 

3, 

milling of oxidized ore, the previous and present tests on 

sulphide ore and. the present work on the composite sample that 

the field would be fairly well covered and that mill changes 

of a permanent nature might be undertaken, 

ntal Tests  on .Sul 

SIVIIMETeaitte 
i'malgarnation at -65 me', fleta.tion of the amalgam- 

aton  tailing and cyanidation of the flotation tailing gave 

a recevery of 97,.-6% of the gold. The tete recovery was  made 

 un as followo: 8y aselgamation. 55.et by notatien. 40.3%; 

by cyanidation 

Amegamatione  elbtà.lami und OyanidatiOn et the fletatien Tailing* 

„ Two teets of the aboye type Were made :on .the sulphide 

ore. Tho ore in eaCh'teet was dey eruihed to .4-65 mee'before 

amal.gematien*  elé um41eingtielt tallInÉ was fleeted and thé . 

flotation: tailing: saepIed and -Cyanided. In teet #1 a emaller 

cluentity of notation concentrate was purpOsely remeved than 

in teat 	where ae mUchHof the sulphide• were floated as was • 

possible. 

Resets,  4. 

Amalgamation 	- Au 1.24 oz. ton. 

The flotation concentrate assayed Ag 26.68 oz. ton, 

I/040 



ton 

>Test NO. 2  

Itesults: 

Concentration' 

1  
duct z Vt. 

Cone. 
Tail 

.eteeeeys 	%• Value 
u °Zit 	Au a 

e 35.9 3.64 : 89.6 
: eta 	0.233 : 10.2  

4 

Pb 37.34%, Zn 18.17%, Cu  

A :temple or the flotation tallIng screened on 100 and 200 

meshes: 

e 	• 	. ...;, 
,e 	. 	. * Assays. * > Value' 

. 	" e 
t Au osite : Au 
1 

--e- lot> 	I 28.0 ; .0.58 ; 52.0 . 
-8-200 	it 37.1 e 0.51 : 37.6 

.m.r.e.00. .,......1.9.,_..,...2e15 .2.19 t4„.. 

Average f1otat1on tailing Au 0.503 oz/ton 

Cyanide:non of the 
Tailing 

.otation 

The flotation tailing was 'cyanided for 30 hours 

in 2:1 pull.), UN eflaXISIOM 

The cyanide tailing was screened  on  100 and 200 

meshes"; 

• 

* Assays 	Values 
eroductt Wt. % t 	°rite _ Au,.  

cf= 100  1 29.2 : 0.77 	61.8 
+200 	34.4 e 0.30 : 28.3 
— 200 z 36.4 t 0.10 e 9.9 

7 -77-7-77 

Average cyanide talline Au 0.364 oz/ton 

Heada to oyanidation, flotation tailing MO 

extraction 27.6z 

Amalgamation tailing  An  1.46 oz/ton 

The flotation concentrate assayed Pb 8.74%, Zn 30.57%, 

Fe 19.23%. 

• 



1 

• 

A sample et the flotation • 

and 200 mesh«. 

Average flotation tailing Au 0.233 eziton 

C- •idation• of the Plotation, 	 • 

The details or-  t!1is: part of the test were Bien-

ar • to those in the corresponding part in test NO*  i. 

The • cyanide tailing was screened on 100 and 200 meshes. 

• 

: 	! itsealrg 	- fk  
: efu. 

e 	. 	 : 
PrOductt Iiit. % : Au_ozitont 

+ 100 : 30.6 : 0.26 : 65.0 
+200 : 37.9 : 0.08 t 24.4 
- 200 : 31.8 . , 0.04 4'  10.6  

Average cyanide,tailing Au ,0.123 oziton 

Heads t• cyanidation*  notation tailing - ku,0.235 

Extraction 47.2%. 

eiL,rattrz.z.,,T,Let.I.41,1tan 

eagg -  - 

1.240.503 
: 1.46:0,233 

csiton 'e Re coyery g l'otal 	:Ratio e: Reagent a -Cons  td 
* 	*." 	k 	 k 

Cyan* 	Plot t Cyan 	Cone  
t 	 : . 'r 	 z 
:0.364 61,9: 24.1: 3.9 :89.9 :11,0:1 : 4.06 : 8.04 
:0.123 : 55.1: 40.3: 2.2 :97.6 2.8:1  t 2,67 6,90 

COneitiniOna  
e 

1 Zulphide Ore: 

The test-work on this ore may be considered ea 

• complementary to that done previously during the present 

year and these tests are thietly concerned with the *yen 



datien of •  the rtotutten tailing* 

The  reaults .oethe .  teat work>  toit. 2>  show. that 

:45.9e of the :tettili old in:the:head sample was  recovered: 
■ • 

by cyanIdation of ,the flotation tailing. ir')n a head samPle 

mesa-erg 3.2b ezitort sueh 4", 3te"  wou10, pro  ve profit-•

•able aa the operation could be carried • oUt • ell  •within  •the•

economic limit of  3.9%• of 3.25 , ounces  • (EC' gold per ton ot 

•ore, roughly 42.10'0 >  but we are not in ,, et position to State 

just whore the line of profitable , operation would be. 

Un*  r the circumstances it la almost essential 

that the flotation 'concentrates be:treated at the property 

and that cyanidation apPears to be  the  'moat 'practical 

method of treatment* Am it le proPoned 'to cyanide bo th  the 

fletutIon concentrates and the tailings _,re •are under the 

imp•esaio••the injection of flotation into the tlowaheet 

would bo superfluoue >  or that the introduetion of flotation 

•ehould only be attempted •  it it alone or followed by table 

conoentratton• be sufficient  th redute the gold content of 

the ore to • such a point as to permit the discarding of a 

final tailing at the B aie time aecuring a ratio of concen-

trat • on of at least 

eirir,_sent ,leate on Cort„......zo.aMeilzep.` Iota" 

• For the following teats • the aulphidc; and oxidized 

ores were mixed in equal proportione to make the cemposite 

sample  • which aasayedp gold 4.52 oz/ton. 

late: 

By amalgamation and cyanidation ot the amalgam 

tailing a recovery of 96.9% of the gold wag obtained. 

;ion 



not aealgfimate. 

2.03 oriton• 

liecovel7 by mu; 

Thi,s bringe tliamalgâmation tallIng tO 

.gamation 

By amalgamation* flotation and tabling the 

tation tailing el% of the gold was recovered.* The ratio 

of co/laceration was. 244t1-.• 	 . 	• 

--.1.4y algaMation*  flotation and (eyed:eat:ion 
„ 	 . 

thé flotation tailing''a :  total recovery 'Oe se:sq% 	t,40 •' 
• 

was made. 

Cyanidation ot the eograued flotation 

trate extracted. 98i3g ot the gold* 
• 

"..maleamat 	1 e44-1.i4ipt1oei...T*1.1.1nie' 

lii th.ls tent  th ee ore ene dry.  ertzeitid  -6  meh 

before axnalgamatiOn* :  .!.2he amalgamationtaiUn wae sampled 

and then cyanided in two parts* 11_ 1. B. 1 In Éart . 4*-,:the 

amalgamation tailing waS: cyanided :direet. XX& pat  B*  the 

• malgesation  *•i1 1n  was regrOuwd.  betOre agitatiOn* 

Resultst.  
The amalgamation tailing *ate .0éreerie on 100 and goo ineehes• 

. 	 . , 
e` Assays ; >t Values 

	

Me  sh t, \It* re • 	 os/ton 	Az.  

1-100 t 	 .2e0 	e..8 
1-  200 t 29.e 
- :200 , 	44..9 	 26•5, 

Amalgamation tailing Att :.1:4.6I ose/ton 

In addition to the gold in, the amalgamation tail- . 

ing there IWO ruety e;'old oquivalent to 0‘..42 o z/ton that wôuld 

" 



• 

1en, adE 

	

1-  000 	18.8 	0.14 

	

.200 	8144,1„ 	041 
2442 

eart J.  no amalgamation tailing wae cyanided  .tor 46 

hours; in 2,6;1 pulp*  Ime maximum 0.07e0 The cyanide t 

ins wa •  screened on 100 end 200 mcches4 

+100 :2I.2  ; 	0.03 s 34.2 
• 1!-200 • t 09*/ 	0.16 	251e9  

200 	041 	0417 	39.9 

Average cyanide tailing Au 00183 oz/ton 

nead sample to cyanidation*  amalgamation tailing*  Au 1.61 

oz/ton. Extraction 88,7%. 

130  

l!he amalgamation tailing waa regroUnd in OYanide 

eolution *  XON  0005g*  then diluted to 20611 before agitation* 

 ECU etrength maximum during agitation was 0.076% and the 

time was 46 houre. 

The cyanid° tto.ung wu  screened on 200 mesh* 

Average cyanide tailing Au 041 otiton 
Head *sample to cyanidation *  amalgamation tailing Au 1.61 oz/ton. 

Extraction 9309%0 

• 



The  I flotation concentrate *sealed A •  .36 oxiton e  

titon* •  

and the table concentre.te atutayed  A.. 2 48 oztton• 

The amalgamation tailing ante:tied Itu 109 

0471_et 

4 ample Au,  • 4052 oz/ton 
30Very by amalgamation 5706 
*very by concentration Is 92 

f:;ttal Recovery' Mt g 9700, 
,4% 

ir.00t„3: 

eitità '' 

was amalgamate • 'Me atialgemation teriling write floated and 

the flotationtL4,2i2j4ntabled* 'e.he runty gold that did not 

amalgamate •wae United  2  th2 	ble concentrate* The 
 22 

2 

table tailing wee *•rooned on 100 and  2200  meohenle 

Rejetats2, 

Product.  

Motet ton COnc • 
Table Concentra 
Table Tail+,100 re 	el elm% 

T e‘eLe 

Itnee '  

.10141104fe.0,1 

$ 04.8 
1566 

t  254  
t 1607 
t 13.0 

't. .1400 
e•wiemmememwm0010.• 

Aru cen/te)n,i 

4,08 	52.7 •  
4•96 	4001 
0030 	t 044 
0019 	

2j 
 2 1•6 

0•17  2  2 1,2 
21 2.22Q 2 .  

" 	" 	000 



. 10 . 

l'Ost No. 

Amalgamation. PlOtation and UYonidal - 

A *ample or the ore, dry crushed to pans 65 mesh, 

was amalgamated, the amalgamatImn tailtn8 wan rionteed and 

the flotation tailing was sampled. The remainder of the 

flotation tailing divided'int0 two parte and each part was 

cyanided. In part A the flotation tailing was cyanided 

without regrindihg. In part e the flotation tailing wan 
reground before agitation. 

Reøult  e:  

When this  is  added to 

sgmilt 
rt. 	; 	csiton 

rt 

cono, 	: 20.6 	7,28 
2 79.4  

Amalgamation tailing from produota A 

Recovery by amalgamation  5e.7%. 
Ruati gold amoUnting to 04,44 oz/ton that did not 

amalgamate wee removed at this stage. 

the amalgamation tailing ,  the aosay value is  Au  2.83 othcmi 

and the recovery is 

A eemple of the flo • ation tailing wae screened 6n 

100 and 200 menhon, 



11 

cuits  e. Par 

;was ficreened on 100 • 200 ml The  97.444.a:tag 

4 
1- 100  t $1.8 $ 0.54 
9r$~~  $ 31.0 $  0.1.8  
• 20Q 	37*0 $ 0013 

Resultst 
m.eme,mieomeer...rowe 

• 

: 

	

+ 3.00 g 22,0 4 	3..84 	.54.4 

	

'F200 e 32.8 I 	0.81 	22.6 

	

evo t 454,2 ; 	0,38 	; 03.3 

Average assay of flotation tailing Au 0.14 Os/ton 

The recovery of the gold to this stage lei 
411 	 By amalgaination 	 444,1›; 

By flotation 11.8.X  58.9 404% 
Total 	 e4. 2e4 

idation of.tWrlOtatiOn 	 Waili 

In parts A iuld e the dilution .during aeltataon wao 

2:1 and the cyanide strength was KOli, maxisaun, 0.05% and the 

time was 29 hourn in mart A, 42 houra in part  13 4 

Average assay of oyanide tailing - Au 0.27 os/ton 

Part B.. 

ranide 'rho flotation tailing was reground in 

tion KON  0.050%  before agitation» 

The cyanide tailing was soreened on 200 mesh. 
t 	  

1038U73 	Value 

0.40 
0.015 

• Average assay ot cyanide tallin$ eueae oo/tte 

Froduegel  

eoce 	25 .1 
zoo 	74.9 
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4,62 4.62 
84.1 •84.1 
0.74 0.74 
0.27 0.167 
63.6 78.7 
10.1 12,6 
94.2 96,S 
1.37 1.89 
4.7 8.3 

os/t 

11 	flt  
Au os/t 

rue ta 

ng _and 0Yanida* 

Summary Test No. 3.  

need sample 
Recovery amalgamation and notati ,  
need to cyanidation 
Oya•tdation tails 
Extraction s2 of gold in notat: 
Extraction %, of total gold 
Total recovery 
XUN coneumed %/ton 
CaO consumed /ton 

Test No. 42  

emali 

• 

Ph, /4.!114:111,1Mt 
the 	Flotation Concentrates: 

Because of the high freight and smelter charges, 

amounting to 000. * $264 per ton of e0noentratee it in  almost 

ensential„ that any eoneentratee that may be obtained either 

by flotation  oz' t.abling, be treated at the mine. 

Thin teat was made at the requeet or Mi. Mateer, tor 

the purpose or obtaining some Information on the behaviour of 

the flotation concentrates from the amalgamation tailing, when 

subjected to cyanidation. 

A quantity of the composite sample was drY cruebed 
to ..S6 mesh, then amalgamated. The amalgamation tailing was 

floated in bate lote and the flotation concentrates were 

conbtned. Two eamPlee of the concentrate were cyanided. In 

Part A tbe concentrate was cyanided direct, in part Bp it was 

reeound in cyanide solution before agitation, 

As in all previous testa on the composite sample, 

a quantity of ruaty gold ttet eould not amalgamate was removed 

before flotation. 

The notation concentrate *  head gimlet to oyanidatiOn ie 

aseared An . 4.92 0,04 Ag 8.00 oz/ton, Pb 6.66% 0  Zn 20.83%, 

Pe 19,38%, end cu 0.21%. 

tion Of 



ce cyanide tailing 

conceemat 

oaeg, than diluted tc 
(max) eau 0•100 

ant 
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;0 Minu 

that two *tag. ke 

Used* 

,.%11:e „are ielpreacion 

ample the ore el• 

number  of 

«mut5,0n he 

4 

ot  the. 

lphides proeont which weed tend to 

phi.tieei A tadatly steepelope to- the 

the Amalgemet 

oxidize. 4o. ruet 

'ample 

recUltei Whe average 

approximate these obtatoW 

practice tieing plate am 

e emelfgum0 

athor than hlankot L euege 

quant 

Pore 

el 

Po 

experienced In get 

:~t  thone obtained shoe 

the 

keep the eulphides to 

otation: • 

lingo Chewed the 0: 

*selections, roe the t 

otation toete on the amelg 

dde 

at  part of the notation the foll 

■11 



• 
1 

!reagent° were Used: NagOe 000 0z/ton *Meese:4 tae A 0400. 

lb/tone Sae 040 3b/ton,, Amelt Xanthate  Q.  lb/ton and 

raeoe'»Uue oil 0008 . 1b/tonli -  on the cOMPletiOn oe' •hem eloate 
the .addition 'et Cuà0.4 0,0$0 lb/ton and mnyI Xanthate 0006 lb/ton 

te..hoh wee inan3r ,zincblendee ,pyrite 

and pyrrhetité0  The  addition et „oueige in the ,prebence  ot 

>iuntliate  made' the  i oeU rOre dit1oiAt toerotli,. réquirine‘J 

additiOnal 040=.1b/tOn et nieoe pine oil0 81ould tlotatien • be IntrOdUeed on this ore and air cells be shoeen  it 

•0uFgcOted that - thellotatien be'done in tWO Otages 

contact tank betWesn otages tor 1-1e1/4)elnï oe efifi liteena 

ebup ot:reagent°0-' While the 4Uantite-of ii.q4 4114,d0P Setioved: 
in the 00Cond'etage is leas tbAn In the tirste the• sUlPhides 

are elower to reaped and hence the otages °holed be ot equal 

capneit10 witb' anetolieetool: oolle 	 civé.i.‘oepeotty' 

tho toleetWwectuetItY o. 	e~  is suggested» Zt this 

tee of maelne the second group of reagents could be adeoa 

about hal• Way down the 000mo4 

• Cyantdatlent OyanIdatien la etteot•ve one the free  

H. 	coareersOld is eeelo#04t. Whee coneentrates senile qUIW 

readily atter'regrinding4' ,;ehe rongent° consumptien IS'tairly 

.high but; eke possibly• be out do. by ehortederig the time. 

hetutien uSing  u  plentieul supply ot air would probably . zave 

cyanide at the expellee Of linter* be oxidieng some of,the-sOlu‘ 
able o•lphleen to t4o iiulphmte state' 	• 

Oonorellythoee ppour to be.twO reot4ode pt  ta  

14e ffieh 4n 017e no thli.,0 ele* nneele two Otage grinding In 
cyanide solution with blanket Aealgamntion a#(1; oyanldatiOn ce 

• 
„ 
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the amalgardation 	 Tr. leingie ;stage greindlmg ehoue be 

practise4 it. to suggooted that an agitation period of 	, 

ours should ;  precede the thickening Operatione The 3,econ1 

zethod to plateas).  algatnetion followed by rlotation. and-tabling 

the flotation tailing': r4.1..hts latter; operation will; catch the „ 
imoty fejold and the ,oXid.i#ed gold bearing s'alphideo•`2,1he table 

concentrate could be treated in enpanYamalgatnator with mercury 

ands cyanide" rehi, oyantde oolUtion and„ the oulphicieeoxide 

satterial coed then be panned. tø  the cyanide circuit. tor treat. 

mole rith the flotation concentrates«. 

The  extreeen.zr high gold content of the composite 

ample  an th  greatdittorenceo in the nature of the tWo 

oreo that cOnstItute the sample makes the rastallUrgy, at boot ie  

somewhat complicated,' 

e e 

e 


