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Shipment   
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L.  Page S 

(Purpose of."Lavestigation e  contd.) - 

conditioned 'with limo »  with 1.5 pounds CuS0a and 0.15 pound 

xanthat per ton, and with' pine 01.1. -it is then floated for 

el.nc. The rougher Concentrates  are  cleaned twicp 

It.wns deeirod by the mine management to,find 

out, regarding  the. ore  elipment, 

The Eeld and oilver recoverlos that can be made on 
each flow-sheot e  and whether any free gold will . 
be tied up in the ball mill ciroult by grinding 
in wator.. 

Zone  poosible means to reduce  the  fouling of  the  
cyanide solution. 	 • 

A method that will onsu:ce that the  arsenical content  
Of  the zinc concontratoS w'îll dot be over 0.05 per 
cent arscynic o  • 

On the zinc concentrate . sooples and the silver 

râneral samle the mine  manageulent is interested in:finding 

out the  nature of occurrence of the gold »  silver, ejad 

arsenic °  These occurrences ara covenA in  the  microscopic 

section of this report. 

.0 

Samplinfr and AnaJys5sg 

After crushinps cutting and'grinding of the ore 

sample by standard methods, 

obtained elich assayed?,  

a representative portion was 

0.4 Gold 
Silver 
Arsenic 
Copper 
Lead 
.Zinc 
Iron 
Sulphur 
Acid Insoluble 

0,05 
1.70 
0,08 
0,05 
0.20 
7.22 

17.00 
21.88 
47.09 

Oz, /t011, 

per cent, 
YP 

PP 

PP 

BB 



reveals that tho 

sphalerite e  gale 

- Page 4 

Characteristics of Oro » .  Zinc Concent.ratos ad Hand-pickod 

Ore - 

Microscopic study of polished sections .of the ore 

Silver-Speciler; 

following minerals are  pro 3n;  pyrite ° 

 la, chalcopyritee  arsenepyrite e  tennantite- 

tetrahodrite e  and native sliver'o : No  native' gold was,seon e  

but this is . to b D expected because of the very small amount 

. 	• of the -metal ln the'oro„ 

ryritels the most hiandant ore mineral; It is 

commonly fine-grained and disseminated along roughly• 

parallel bands, 

almost massive, 

In places, It is SO abuindant as to be 

SPhalerito - and galeila usually occur 

togother e  as irregular grains and small masses in  gangue

where thoy are associated also with pyrite they occur. as 

fillings interst .tial,to the pyrite  grains e  and they are 
0 

very often observed to enclose pyrite ° . Chalcopyrite ià 

distributed as small irregular grains fUa the quartz e and is 

loss often'associated with the galena, and sphalerite; some 

of the sphalerito Is entirely free from the small dots of 

chalcopyrite so common in sphalerites e  bUt  sons'  areas are 

oncountéred where the sphalorlte contain's  the se  characteristic 

dots of the Copper  minerai t,  , Oceasional crystals of arseno-

pyrite are disseminated in tho  ore;  it is obviously the 

oldest ore raîneral e  for Where the other sulphidos aro 

associated:with .  it thefencloSe It„ Tonnantite-tetrahedrito 

is present'as sma :t as and grains  e  usually associated 

with galena; mierochemidal analysis Indicates that it contains 

both arsenic and 

ing and honce it 

series nearer tho 

mtimohy with the former probably predominat-

Is thought to be a member .of the isomorphouS. 

tonnantite end,, 

(Continued on next page) 



(Characteristics of Oro s  Zinc Concentrates, and Hand-pckd 
Silver Specimsn e  contf'd) - 

Zinc Concoutrato 

Poli shed soctionn:or the• ,20.Jac conoentrates show 

the se to contain sph;alevite n  pyrit o  cheicopyritQ n  tilnan-

tIto-tetrahedrite s  rAexian  'eaUve gold, emd nanve silver, 

Xe arsenopyrite was aetectod e  The sphalerl,te n  which greatly 

predominates in quantity' s  is largely Proe; the pyrite &airs 

uSually have a small grain or sphalerite attached but aro 

sometimeS free; chalcopyrite is of 	attaChed to sphalcrite; 

tennantite-totrahodrite is semetimns attached te gaiona s' • 

sometimes frec e  Only ono grain of nativo gold was noen--an 

irregular particle about 15 microns in.longest dimnsione 

• free from attachment, Two small grains of free nativo 

L1, 1vor wore obsorvodo LI an attempt to detect the presence, 

of arsenopyrite in the zinc concentrete e  a polished section 

of a superpanner concentrate of Ukis product was examined 

an extremely small quantity of arsonopyrito was detected 

In this manner 

Spectrographic . AnalY-31.- of the Vine Concentrç-r- e 

A spectrographic analyslo . of the zinc concentrate 

was made with a view to determining the presence of any 

elements which might affect the treatment and subsequent 

refining of the zlnc The results follevn 

Present as major constituents - r/,n s  Si n  Po, 

u accessory 	 - Cun  rb, Ag e  As n  Sb »  
. 	 Mg., Al o  Od e  Ca„ 

Traces - Au »  Mil e  V »  

Nil 	- Bap Cb e  Ce »  Co o  Or o  Cs„ Ga o  Ge n  Hg e  in »  
L19 MO9 Ni p  pe  Pde  Pt e  Sc s  Sn s  Sr »  Ta, 
...p L). »  We  Yb e  Yt n  

(Continued on  next page) 



Yiii6eràle„ 

. (Cha:cacteritiQs. o • 0.1,, e',J '.?..,Inc flere,:curates 'pi ..uxd.  
Sliver Specim.,,n e, cont'dY-:-.:,,-: -..; . i  , , 	: ..,,,-:.. 	,, • 	: 	,., 

;311ver 

A%I .!.b.crôs'e;c:ii:):?..c.';''ou:Irà .à.: -. • ).;•,7:-.'t en'r- d•i" 
• _ 	, 

eneral eOnStiti:ients 

' - temnant.lte ,--torShùif.trito'.anf:i ù,„al'ena e  
, 	, 	. 	 .. 	• 
•C.', 	j..(tn.E.1 	 c epic .1:17. an) 	- 

• iTbo miGrosoopic oxsmimatle-o,'ef tho ore and_oon-. 	_ 

centrate 	 cortain,,foatureS:which_may be :suicimarized 

Trb.:esàocic:tion Of thee'Sphalerite w5,..ft: galena 
and with p7 rite mayi  be Ç3xp 3 cted to carry sene; of thes 
minorals , into the•.2.iinc .coneentrrixte o  „The-s&etions sheff'that 
an appreciable prolJortion cf tho pyrite In tho concontrato 

, ...1s.due to 'fiphE.,,leritd «ttech(A•to'the psritograins'„ •--, 

, 	 Arse)yilo 	 bytwominc,rais m •ersmnopyrite 
and tennantite-totrabodrita o  The latter elso contains anti- 

• yneny-, :it is astimE • d that IlloSt of . -U-10 arsenopyrite haà boon' 
eliminated from tho concentrate, since none was detected 
untiI'a 	 ccintra. 	'On'•the- other 
hand, the tennantite-totrabodrito seemo to report in the con-
centrate »  and this  jr  aceount for more ,arsànicin thIs'product 

• than, does the arsenopyritc. 	•addltion D  thls_mlneral Intro- 
• &aces mtimony,. whialso 'may have 'the effeet of fouling 

solutions and of interfering with subsequent,refining of the 

. io ProbapI;y- >âbalCopyrite is •responsible for the 
largor  pc>,ru  of  t4v) c.QPPor  In.  t;h0 concontrate, but :1,t  ii  
thought'that'tennantte -tctrahedrite is also . responbiblo for 
an appreciable  • quantity,;- 

0  The Oply native gold soon was É-12 single froc 
grain„, This would :rx.ndicate that at least a part .of the gold 
had eSCaped dibSolu'Uon'àlng the cyanld'ation  of the ore„ 

- 	•Thc 4stribution df the .  sliver:in tho ore is 
nOt 	 )OWii! 	Two am.U1 grains of native silver 
•ere observed in thi3 concontrate o. .It  I. oulte.safp to aS .8UM.Oe 
however, that both tho'galona and tennantitetàtrahodrito 
carry a certain,quentity of the.siivr in solid solutIon, as 
this is all:cot, inwzrrably thocase.where both of theso min-
erals' and nati%i*e.:Siiverlare, présent, in the  seiite  ore  



- 

Investiati ,ye Wo.Pk  on Ore Sh_fipP.n!..; 

Tho test woek on. the ore shipment shov.i.the b~1;t

rores of the gold and silver ean•be offected.buSing .  

the ' .,pr.(.w:e.Loi.- 0 	 of . stralght cyanidatiPn•folLowod 

by  flotation of the .2.dne„ As 'ràgarde the possibilities Of • 

fri;W:AbldSbïng tied'uP In the ball mill circuit,. this appears 

prdbb;J:a 4;: .o.s the m5,oroscop Showed .sOme ef.yee :gold in' the.zin:c 
• 

concentre„..although. it . was not nossîble to aseortain from 
• , - 	. 

the . teatw9r1.i.: anything definite in thie.1 respect owing •to the - 

low ae,e3ay velué (0 0 05 ounce geld•por ton) ,and'tho small 

• •.(.1Uantlty oi:"the shipment. 

Regardth.g the fouling e ule cyanide. selutiofis e, 	- . 	. 	. 

was.  fou:::  1;:hat the addition of oluble•lead salt (PhY05).to 

•be g•nd lowered the reducing power fro3 . 230 to. 15G in the • 

case Of ebcaight oyi.nidation and f•om 520 to 100 in -ene oyani-

dation of -th pyrite concentrates, C.J-Inding:in water e . followed 

by -aoration• In a limo pulp prior to cyanidation, was'al() fo.und 

to be beneficial in reducing the fouling of the•cyanee'... 

oiutione„ 

. 13etter regmlte ie.. obtained through'loweDlei.th: • 

arsenical contents of the nne concentrates, by using the.. . • 

, prpvioup. ,  flow-shoot w5..th à pa of 8,1 . to  6 „5 inatead .  of  10„,6 

as uSed In the mill practice, "In the epreentii fiownheot, 

It ugs found.tht whIle the aracniCal .00àtent Of the ene 

concentrate muas satieuctory„ the overall recoverlaS .  of gole„ 

afilver/.uy.à.d gin() wore 

 

•• 	 • 	• 	• 
1owe.Dr than...in • the , :p.'Èovious f.i. 6w- pho e 

in this connection the u'se, of sodïum uulphldo .wae•triéeta 

tb.o flotatien of . tha.z.1,nc coneent.raton„. Thl -o•reei,›nt.  doprpse-en 

.thti.araenopyrj..te .  And eve , zinc uoncentratookhich'Were up te'. 

It•also tendoeUto deprees - the zîne„ however',;-eld:.the 

quantit'r.uad in conjunetionw:0-1:.the:-Other. reagants >Would 'ir'e

careful handling 	fietablori oicult o • With the compara- 

tvoly.small iimountf the shipmant avallabl .o it.ve18 n.ot 



05 

at 

Oyanidation.> (roodg Au„.. -0.05 oz oiton:1 
, 

Test.  tion 9 g %200 g 	of?.: 0 /ton 
No. .g hoUrsu mosh ;g 	Au 	. •, 	Ag, 
.T.,,,u2z.,,:,,:fw-•-:;::,..ï,,...v,-:-..r---,.,,,,n--,.-=«,-..yr-„--::.;-;,,•,:•-c,,e,;.--7--,•---rz,-.-,c-z-=,••-z. ..•,,xzf;-._••-I 	. .› 	 • 	' 
1.-A g 	16 . g 	09 ° 0 .,: 	0 0 015 	•; 	0,59  

1 — B g 	04 	g . 63,, 0 g : 	0,015 . g 	0 5, ... 	: 	70 0 0 
1-C g 24 g• 85.2 g 	•0 0 015 e 	0.52 .?, 	70,0 
1-D : 24 g 85.0 ,,; 	0,015 g 0,79 g 	70,0 

g 	g 	 ° 

	

„ 	. 

gAgita-g GrInd e g Tailing 

0 0 52 'g 
0,79 g 

er 1.70 :Lb /ton) 
Reooverie  

per cent 
Ag 

. 	 -."..r:re,-,....V.,=:unw,u,..-,7z-Zernw:-.,ez:`:,r,•.M.:-:n:-.-2_,22,ArerC 

• 

g - 	65,3 
69,;4 
69 0 4 
55 0 4 

0 0 5 
0.5 

- 	8 - 

(IpNestigative WOrk 

possible to work  ou  

DEUILS' OF TESTS  

on Ore Shipment e  cont)d) 

thene adjustmonts0 

to D)0  , 	
• 

_  

In this tsst tho 9 provious" flow -sheet was followed„ 

The fore wp.s ground in .cyanide solution to  pan;  from 

to 89 per cent minus 200 mesh, Tho' pulp -itra  then agitated 

n 2g1 dilution for 24 hourn e  and wàs filterod„ waShed e  and 

sm 	
1:1 

aplod. .The .ayani o talling mas then transferred to g Denver 

flotation machine e  onditioned with various. reagents 9 ;  and a 

zinc concentrate floated. This concentrato was cleanod once 

in a smaller machine.  

Reapent Dete 
Reagents 	T 	UtraMee 	g Reduclive 

Testg lb /ton ore 	glb o lton 301U.G:»QP 	M1 c, Ni10 i■-.11n04 
No.. FaCN g CaO 	 g NaCN , .  Ca() . • per;litre 

230 
240  
130 
125 

1-A u 1,2 • g 2 0 5-g 
143 g 1,1 g 2 0 5 g 
1-C g 	1 0 1 g 2,5 g 
1-D g 	1 0 1 g 2 0 5 g 

u 2.7 	,025 g 
g 	2.8 " g 	0,24 	g 

2„8 	0,20 g 
; 	0 0 9 ' 	0,30 g 

In Toot ND„ 1-D the ore Was ground In water and 

aerated,in a lime pulp -priw.,to cyan:Ldation„ 

In Teste  1os , 1-A e  1-13 and 1-C, the strE-.m.gth of 

'cyanlde solutions used was 5,0 'ooi,:inds NaCY per ton, In Test 

No °  1-D it wai, 1 pound NaCIN per ton, 

(»Jontinuedon;,:w:c.ut page) . 



Pag.: 9 .- 

(Test No, 1 (A to f.J) ciynt'ld) 

lt ic appnront 	.1,.:115 above rosulto that th 

addition or PbW03 roduceo th.o fouling of tho cyanido solutionn. 

' 'Nhon the i„;trongth of cyanido solution was roducod 

to 1.0 pound per ton in Test No the  silvor extvaction 

fell off. 

- Flotatiou ?S  ,Ç 	
• 

- - - 

W 00 	bile 	oul ph a t6 	t-33-161:1 t 0 	0 11 	.rJ iLc.. 	pP 

1-A 0 2. 	„ 	 ra a 	0010 	? . 0005 ',u: 	 g 80 Io° 	. 
1-13 g 2.0 	1 r ,a 	e 	0 7K.) 0 . , 	,07 g 	1.5 	8.1 e 

l''C A 	1.5 , 	1.5 	, 	0.10 : 0.05 g 	1,2 	g 0„0 
. 1-D 	3 0 0 	1  ,:: 

,e. n  ‘) 	 . . 	010 e 0.07 „ 	1.0 	g 900 t. (t 

	

.• 	 J 

Flotation Resulto: 
. 	Test No. 1-A. 	 , 

gii&; 	J ASAYb 	1Dlstr_ u,,t.ngAe. lo or 
rroduct 	„.por- 	Oz./tou 	g Por cent „ of ,41.nc e  „coucou- 

. 	 g cont „ Au 	„ Ag g Zn e Aa 	par cont 	gtr.e.tion 
=7ZOI..n-Plrin-C....';:;T.',.:2=filInl.,:i.;7:1,....,-;,:= ..:V1,=: ..,.trAY=7.,...UUT: ■:-ZO. ,,. ..,,,,, r.t.' ,  V.;,..3O.::::, ........................................................................................................................................................................................ 

	

c 	 o 	 a 

Feod 	 g100.00 g 0.012 	00 59°2 7,64° „ 	g 	100.0 	e 

Zinc con°. 	g 11,50 g 0.02 „ 1.54 „52.09 „0 0 015e 	78.4 	g 8.7s1. 

	

middling g 12,35 „ 0,02 „ 0.94 g 7.6$  „ 	. . 	12.3 	. „ 
Talling 	e 76.15 g 0.01  

E.r.,:c!9.7.7.Y.T., :ib,a.W.;:r.riZCZ..:Ci*C.1,7 ,, e;7■ L'.ra'A•e`.'1".: .,"'. er,..%,,`Z. ,;f47,eCr.V. ,,,,4,17.,e,W. 5 .,,,,,,,,le:•,va ,..•:.,u,r,......».•., :,,,  ... ,•., e_.71:-...,,roz..x.eaer,ure;,,,;,,,,,,-:..1 IV, 71:1,7,,,:;/ iS, A,-.11.,,,,,,C1r i-,-,:.m.,7_,Iir,,rc'7,-,'::',G.,,,L.,.;,...,,z-,.., i7,A,.,v.,,7Le.e.,,ue 
* 	 r• 	 ,.■ 	 e 	 a 

Food 	 ‘;100„00 g 0.015 g 0.52 g 6,..0feg 	' 	 n 

	

c 	 100.0 	. „ 
Zinc conc, 	g 4,47 g .- 	g - 	g56 0 94 :; W11 g 	.3705 	„ 22g1 0  
Zinc middling ,, . 	.., 	., 	'-'' 	08 	'., ,,,,,, , 	4 	f 1-,1 	n 

n 	
‘,..1 	 :21 0 48 g 	. 	9.7 	n 

n 

g 93,55 g 0,01  003 	 , 
■ Ta5.1ing 	 g 0.44 g 	g 	. 52,8 

	

. 	 a 

n .7 é. 	
u 

o 0 	 e 
■,..r.d,>;,:z7.-inul.,..,:',trivs .are.,c,:::* --,A., ....- ■ r.,,,,,o.r..,:e:2,, ,,,,,,,  ,....,,,,,,,,,,,,,,,,e...,,,,e,,,,, ,,,,,. il, 0 _I-,,,,,,,,,,...,..-oer.,,,!er,,,,,,,,, ,, ,,,,,,, r1,-.-.,,,,,,,,.....,,,,a=wet,,,,,,,,o-ca.,,,,,,,,,, .-.::,t =3,7 

Toi..3t Wo. 1 -0 0  
r...rin r7.-e.-,,,r,:z.,,,t -e,,,,,,,z2.,_,,,,,,,,  r_zu ,x,,,,, ,,F.....,  mu: 0, -,,,- a r, r• ,-,•14,,,, ,,,,,,,,,,,  e.r.,,,,,,,,,...,,,,,,,,,,,,,,,,inve,-,1,,,,,,,,,mr..,,,,,,o,,,,o.e, 	 . 

O +1 g 	 g 	 g 
. 	 .,, 

Food 	 „100 0 00 g 0.015 g 0.52 g 7000°: 	„ 

	

a 	 100.0 	, 
Zinc cono. 	g 4.89 g - 	?, LUI 	 6 0 033 „0 0 009„ 	- 42.2 . 	„ 20„4„1, 
Zinc midd:11.3-.1g g 	3 0 36 e 	- .1 	J. 	 :22 0 30 g 	. 	1O7 	 n 

o 

Tai.ling 	g 91,75 g 0,01 g 0.42 g 2 .56 „ 	i,  „ 

	

. 	 0 

r..1,_=.•,,O7UrOr.-..., ,,,,,,,="Cilr...-  . r.-U1,1,141;ro.,..mur,r1.,,,,,,, torre'.,tia,.....:,1, :11,,,,r ,,,,,,e,',.., ..O.tri,  ,., r nrus,..,11 ,  el,. ,1,,,,,,111.:,-14,7,:,,11.,:"...';7"›,,,,,,..l.X .r..,,,,,,,,Z,....,17,..--,,,,,,I , :f.. '-',,,,,,,,,,,,,,■,,,,,,, 

Test No. 1-D. .................................................................................... .............................................................................................................................................................................................. ....................................................... 

Food 	 ' 1100.00 g 0.015 g 0.79 g 6,22'eô„ 	. . 	100.0 	„ 
Zinc conc. 	g 	4,062 g - 	g - 	g59 0 25 „0 0 009g 	44 0 0 	:.; 
Zinc middling g 	3.57 g 	- 	. ‘, 	e.e 	,,„12.97 g 	. 

	

. 	9,6 	„ 

Talling 	„ .91.61 f. 0.0I 	; 0./.17 g 3.1'1 „ 	. 	46.4 	g 

	

. 	n 

0 • Ualculated. 

(Continued on next pàgQ) 



.washode and sampled, 

the first flotation 

•ffld the cyanide todling Was udded.to 

:tailing.: A zinc .concuatratev,/9.s then 

- 	10 - 

(Test No. 1 .(A to D)„  cent d )  

'F rom.  the  forageIng figures the ,fect of sodium 

eulphido, in-loworl.ng the arsenic content of the gine, concen 

trates while at thd,  sumo time reducing-the sine rcCovery„ is 

}I apparent. ,Also,.t e pH of  the  .pulp„ running from 8.0 tG 9.0, 

was not high enoue to float . '.any largo amount of arsenic. 

efi,est .o. 	(â. und '13) , 

In this  test  the pro° Li?; durg follows the 	a 8 an 

flow-shoet. 

The ore 14s ground in water in a bal J.  min  end  a. 

' 

Pyrite concentrate prodUced by flotatdon. This concentrate 

was agitated in  cysnids olution for 24 hours e  filtered, 

floated from this product. - This cmcentrate'Was cleaned once 

. in a smaller flotat Ion machine, 

Flotation of Pyrite Goncentratesg 

, 	- 

 

. 	 , Tes t   N o „  
: IV 3 I chat— A -'i ,-) P 't_ › 	. ,, ISISGrîbUtiOn» g. datio of 

Pro duct 	: per 	g - (..);..:,. /ton 	:,› e7n,12-...2eg 	per cent 	. . . concon- 
. 	 g cent , g ' lu , g: A" .p. ‘: c ont -„' Au. 	Ag, 	,. 	7,n z 	tration. 	. 

* 	. 
Feeel 	 g 100 0 00g 0,05 21.70'i 7 0 22g100„0g100,Ug100 0 0g 
Pyrite conc. g -33'0 50: 0 0 1g4 0 58g11 0 07g 86 0 0g 86.3g 51.6g 	3 • 1. 
Tailing 	g 66,50g 0,01 g0.35g  525:  15i2g'13.7't 40 0 6g 

a e 

Test - Wo, 2-B„ 
• IçÇ  1z:   

- 
Feed 	• 	g 100.00g 0 0 05il.go,; 7,22a00 0 0100 0 otl000 
Pyrite cone. g. 33.00g - 0,12, g4026g10,43g -  7000g 823 40 	3] , 
Tailing 	g 6700g 0,015t0,44 ,.‘ 60 54g M.Og• 17.4g 52 0 5g 

a 
G 

o 

ReacPents to Flotatl .,m'ïLb /ton fe,,,3d)g 	 . 
Tost g 	g• 	1.; 	, 	‘' r-, 1.11- TrI 	' km-v.1 	g Pine g 	-, 

	

. , 	1-> ..'e ei,  

2-A 	: 40. 0 '7: 	- 	, 	1.0 	•.?,0 0'5 0 	''.. 	 a 

	

0 	 g 0,05 g 	•8.2 
2:B 	. 0 	c. 	a 

n 	I). 0 
..... U 	

4, 	
lç,0 	

a 

	

,., 	ci 	 a 

	

o 	0 0 0$  g 0,05 'g. 	0,2 

	

. 	 I 

' ' 	
a 	 O 	 4 	 • . 	 . 

.1 



o u1 on e  
C. 0 TU: 

Ag 

2-A g 
2-B g 

Z' 
	 0,10 	• 	g 

0 0 10 
g 	6 „I 

- 0 0 10 	g 	B5  
„ 1,0 1,5 2,0 

r 4, 0 ,7 

- Page 11 - 

(Test No, 2 (A and B) e  cont g d) - 

C yan .3. da 1;1 on _of' 3,),yr 1 t e, 0 on c,o3„i„tv tr.x .tz 
ri a y E3 e 	rf.h3' a 	- 

Test 	t ori g 	/t on 	 .v,or 
No 	hour s Au. 	e fi. g g A.u. 	 Au 

=ru, 	 -• • • 	 ••••• " • 	 • • •?"  • • 	 '•••••• 	 •";' ' 	 -su-  7 
C 	

: 	
f ■ 

2-A . g 24 	0 0 13 g 4,58 g 0,02 .,1 2,10 g 84 „ G 	g 52 0 1 
24:4 	g 	2 ,( 	0 0 11 	él,„ 25 ‘,: 	0,02 	2,20 	G1 „ 8  

.====..,=-=,,,,=,,,,:1-,cc.,L,,,,,,,,z,,,,=-,e,,=-,;-.1.,,=7..= 

Reoo'ont Consumptions and Titrai:J..0ns: 

	

P ,, ourratq e on cmmea(fl ,., 	q 1 rrz,:d-  ms . 	'.z : 0 uc....ng power 

	

o 	
e 

N 	. 	e. 	
/ , 	 ••, 	 te 1 

	

lb d t on e one 	-1 o Gon 	 m A olu ti okm i °  U/ 0 1 KLL 04 
z NaCN g 	Ca() g Pb:110:-...,, g 	Nat:1. 	g 	Ca0 	g , per litro ......,,,,......,..,,,....,,,,,,mi,-..v..;,.%,,,re.,,l.:7er:r,;:e.t...17,.,,.=.',7:: tz;",.7e,-,--...,:e.13t=e;;; •,; ,rr.:Z.7.=7,"L.C .,;111• 7.,-.CA'Uit=7,-,77-47;:;,;;;.',..!.'r,..=';'1.':=; , 1::-. ,,,,,z,,:.:;',:-rez„;:rtt;1-,.-= 

	

2-A 	g 2,9 	3,50 g 	--› 	, 	(D ry 

	

. 	t,.. a  i 	 ' 	0 3 0 0 g  ...., (..., ,..• 
2-B 	g 2,0:',5 0 4.5 g 0,5 g 	2,9 	0,55 g 	. 160 

In. Te s t -No 0  2-13 .Uhe pyrite pulp was acrated and 

pound of rbwo,5  per ton was p,dded prl or to oyanIdution„ . 	. 

Thls mothod o e sonedtho consum 	on of. .eyan1de and al s 

rodueod the , fouling of the eyanldo s oluti on . 

Flotat1cin of 1st, Flotation •Tailing plus .  Cyan:tao Resldue 

..,__,_....______,‘...._,____,,,_,,,,•,,,,_.,,Tes,t,,,..«,09_,..2-A e,,,L,*_„.....„_,, ,..„„,_,-,., ,,,.."---,:-...---,,-- -r 
g 'Wei. gh t 9  g 	D 1 S t r 1 bu tl. on z ri a t 1 o  of  

1'r e du a t 	z per • .,.., 	 po:2 J.: o:/:.1,t 	g o:if' z 'lue & 	4 n 0 On C en- 
g cent g Zn ..,„ 	A„s g per ont 	g tr at 1 On 

86„ ec-c:. 1 0 71 g 	g 	21 0 4 86„ 	1 0 71 g 	g 	21 0 4 	4 
e 

LA 	er-eSeen.,:r., neeet:11,,, eclume..7,:,,..11,4,...11 	 •";•-' tr 	 er,ean.,,,Met 

• 

:•••." • • ,•.- .7:1•:•1:frl...•Z • • • • 	 ■ 

0 , r. 

Food 	 . 
`,_; in c c on c , 	. 
zinc  m iddling ,,; 
Ta 1 1 ing 	z 

g 

100 00 ,  P,  c-m 3 e 100,0 
Y 0 3 ,1159 0 57 10,004 g 	62,8 
6 0 171V 0 65 	2 	15,8 

. 	 ., 
Food 	 : 100,00 g 6 0 91g 	g 	100,0 	. „ 
Zinc con c 0 	g 	7 0 54 z 60,00 Trace  
Zlno mIddlfingz 	60 400.0 0 06  
Talling 	• 	g 85 0 98g 1, 0 Z)5 z 	g 	16 0,5 

0 

13,5g 1, 

C 	oul. 	I 

Tout g 	: 	z Ail 	. . 	J: ..1 te 	g 
bi 0 Q g 	02-.1.0 	g 	Ou .504 	•1 th 2t .;: :4..e.!. 	.. t 	8 	-„, 	ol.1 	: 	pH 

r. 	 t;,::::7.;:Zi-il ;:n?;.7tr.;;,:,1; -...: ■;•.;;-., ..7.,:revszeez:tz,-,z..;t:riP::e.e£ u.::m.r..,-,:lvy,;;;,:.•:;,;: !.ytmces-.t.r.:,-,:'z. ,,,...;.r....zr:.;;. -r;: -.1 u.-.-41rzererinveux,:ttr.-.7.:,:-.9mr:itzu. ,,;70,`:::1.-:+::17:":r.7.1 

.(ContInued on next page) 



57 0 5 
42 0 6 
74 0 6 

73 0 4 
45 0 -6 

100,0 
36,7 
5$ ,3 
4 0 5 
3,5 

(Test No, 2 (A and 

Summary of Test No, 

- Pago 12 

3) D  coniOd )- • 

- 
Toï.-..;t No, 	Test No, 

2-A 	• 2-13 
Per dont - 

Gold recOverod h:T.Oyenidation. 
, 	(.1 

• Zinc 	n 	fl ot ati on : 

. 	 . , 	. 	 . 
Yho-low arsonical.00ntent,.of the. nne concontratos 

' 
, 	. , 	 › 	 . 

is•:probablY due -to tho 8,1 and, 6.5 pli used In flOtation, 

1n thiS tst the Ore was groilnd in water t2 paso 

85 per . cnt:minus 200'mOsh, The 1-4,7Juip wàs thon  tranâforrod to 

a DonYer fiotàtibn cell'ànd  pyrite  dOncentrate obtalned, The 

puip was thon reCOrditlôned'énd a'zinC -condentrate flOated. :off. 

This latter doncontliate,was.dleaned.oneq.ina,smaller-machine. 

• ri) Sllit S  

ont .No 3-A . 	. 	. 
.._ 	/7-.......)•tre. .....e, 	 ... 	 -, 	 ce or 	 .a. ....e.vrceccevecc nov.. . 	g.  VI, 0 eIgne d ri 	A, S 	S A -  '1 - b 	: 	D.Istr -lblit:Ian. 9  

	

- Produc;t" 	' g par ', : 6,4c. /ton 	: .P03? C Ont • 2 • 	 DCe:1? 001:1 1:: 
e vont - 	'Itr ' . A g ° 'ln 	' Ar ° • Au  

. 	 -.-,- _ 

Food 	' ' 'u100 0 00 g0 0 07g1,7e 
Pyrite conc. g 29027 :00 20  4 . 3e 
zinc 648 g0G04 g1.34 
Zinc mlddlingg 6,13 t0 0 016 g1,78. 
Talling 2 58.42;0 0 0r1 g0 0 50 

a 

!Tb t.No 0  3-13 0  
. 	

. 	 ., 	 :  
Cl 

	
,e)?. 	lb ° 	 . 0" 	. 	0 	 , . . 	 , Food 	g2.00 0 00 .  g 00Œt5  gl.?.1 : 7.22 : 	' g100 0 0g 100,0u 	I.00„0: 

Pyrite 02nd0 : 32„53 g0 0 10,g4 0 24 .  g 9,61 g0 0 -15g 60 0 0u eo.04,. : 	43,3 
Zinc donc.' 	g 646 u0 0 05 g1„67 g56 0 21 ,ffl,.28 3 .5 0 5g 	 • 6,0g 	- 464 
Zinc middlingg .  7,40 :0 0 1p 	: 5,U g ' g 24 054.. , 7.9g 	5,2 . 1 Tailing 	g 53,89 u0„01. A0,18 g 0,46 g 	, f 10 0 0g : -5,7g., 	3,4 . 

. 	
. 

. Ualculated 	 • - 	 . . 	0 

(0o34Inued on nowt page) 

60 8.&g 	g100.0g 100 0 0g, 
u 6,53 u0„15g 65 0 1 ' 78.7g 
260 0 06'u0,53'.' 	306g 	4.0: 
g 5,00 g - • g. 5 0 1g 	6,3g 
g 0.41 : 	g 8„2g 10 0 2g 



,.a P'rl'.gtJ 13 °

(Test 3 r (A and :^:^), c ^j^^ i; ^7, -^ ,7

. .
tiqag^;xb't;s a1.41^^?od ta t,îYi1 0 Jco2i . -.,.. ^.^.^, . ..T`^ ^._r ,^?7^,

i ..^ fJ^t..^ F
,. .y.._.. . . ^-..,._,,.^.. .,_.. ,.._^. .......

Test:
tl., ^

Myé .^.`a....Co"^'ÿ:l.o .,.,}^..ô....
7%1 ... a 11 W: Final

Nc7oô CaOQU(!C)A,..caxai:,}:-1F1tet ,4•.1.c1 aCaO>CztSOA,<r,.anth:atOv ca7.`i..° PH,•^-: ^._^,:-s.:::.,-.n.,.^:a,r,., .^^_^:z-_..1:. :ry,x^:,s`:^.R,:^^:Ar.r.n^:^.,.::_v:.,-w.^ •..,_..:,^:_,,,.:^_..,...:^„-::s.,-._=a:._,.,::.::•._F-^;:-.:,.^:^_^^,,,r....::,...-_.--^:..::..,.::.^..._n:,P.,::,:.,,.^:._ .^. .,._>.,.....___._r
a o n
.f U O D f A A V •f

,

VA : 210ë r' v %05 û 0J+^^ n r.^i ,^^ < 1,1 ë i..% ^ -1.1 ô ^Jp_^^^ v° ^i ^ f•.

S7`^ V . `., û .^ p\J' i \^ p^JC^ n ^.1^..?.W :2 ,0; 1j a Oç, 10 a V j%.l n :l Q5

0 0 > U t, o P
c o 0

].^praxti tkio>3^.1 tests it appoc-^rrc 1:i.k;.ly that the

cYC)mparai,I•ve:i.y hin.;h final used and the ? acs.t: of c:Ytt.rEARMc,xz

tend to float •i:,}.).:•5 arsenic F1lof7.G wi'{;h the `I'.,7.13n

TU Ÿ^'t. ^ (?y ^? o..... ,..._ ..,.. ^, . U..,,.

The ope was grat,t;.td In a p^.^,:Ll zzzill In a :L i.no pulp

to pt^sn t.^5 per cent minus 200 msho The p•wt.lp wz s •i:hofn

•uransfe3ra. od to a f:•i.otJatiosa machine a,:ad a pyrite concentrate

was floated off as W Tor41Cr Nop 5^ A zinc '+4r1nveS.i{.fralre was

Wn cbt; a:i..xlct ci. o The Initial pyrite c oneen'c;rate was •ti;han

z1.g_s tatoc} In c:yan:}.d(3 solution. for 24 how"s and the cr jY.1do

rooiWé3 fl©a1,:Ef^ for zir1c n

Rc. o1.1ltsô

A
prl)ci.1.1.at

A--s-s '2,...A. W^ ;' UlsL} .À.bt;it;,...c)n^,
ô ^^i u 'c^JÂÀ

.a :ÿ
C'7rn.,. cent Pop ^^ntô per

t _ S . •} (t }' -.z .^n .:,

^ (i ^'^ Î, j ^V

A ^..,,.:.
.^^5.1:^.t

_. ^ . U ,. ,,.. ..=^(^â•. ..,^-..^ e ^_.^ : ^C.fl^;.,^

.....5'}.,^.^ c d'^.t-^ ^

..-_ ,.^a,,., so,v^' ô t.. ^^^',.

o •;,^>i ;!. P _ :•.Va ,^^^ Q :o::4px..r^,:y^..i.:S':.TiL'1.L'a_^,p:LCF:y^•LT.;ir.L',cr.•^^3:ü^:;xreir..,x.-. ..n.ip.S•PS:aO:e;r.LS,: ...^.(^,.t_.rK.Ua:.c4C•+ .-_.__u.•a•`̂'ro .^C,â._...,R - .'.,>_v.....:a':`.¢.':"._._-_ .^^.a-.cu. .^,Ln,-^a«L4'..t....._::.::f

a Food $ 1t.}0o0tJ° 0,•,0G ° 47{}
Pyrite conc o 2 34, 790 0,10 ^ 4^100
I:l.x^ t. C^ G^Y? t^a :, ô 5,27 a «a03 1„81 "'

Z+,nC, middling a COO 004 D1,26
'.!?al .i.in6 ri 53p 30 û Oo 02 a 0p18

é 7p 22o : 10% 021000: t,M1J

N.L1o6fic n 70M a082 56A
05 ^ 5S,° 0oC7J; 3 , r•a^,.D" 5 , 6 n p w7:^çr

b 7o9r`s 1 5o2o 4o9â 7,,3
e 3 q N O `^ ;, :^_ô ^^^:9c^?^ o ^:1.^` " ô.)p %° ^.o

0 0 ô . o n

/` s..^.^cn•^>_;•x^-s...._..t

l94'^.•^ 1^^+1^.C.t

W...... . .a:-,=._r.sm^;ca^_r_cu:r_.s^.r,ra^.r•...:ca..:ss.-ra:c•r_'°sr.........r:f:cM-: ^^..:.a^^•;x^u^^cc•.:^•:,xs,.:^. ^•Ws.rn _^-.-az, ^•..r.rna_.r:::?

6{ edd

Poagonts c Açïdod to Fjnr,aj....KQaAas fle,d3
A^^c^^y

-y1. G.^^^:,^^rti''Lc^;; p^^^o
C}aC^ ^`Y^.SQ^ g Cao ^r.^^r.?.•t;^:i^3.i,c:^ , :^.(ftrt.c^. ôr,^O^ ^l^?.^ryC)^!. ^.a^^t.Z t(^ é€a:S.:^,; }a^^

._^.....__..._..::.. . ,._^r,_^,yti-as:^Jr.:.n..e-._, ^t.:..,..._.....:,^z:i^acr._^..,... - ..a......._.^.:cÿ,:.._^.^erv.:......_t';......,.^........".ts'..:'as. ..^_a..._....,^,....t:ar:.tr.x...,.,.W.rr.a:_ :.....a^T:^3..«
U

U
0 l 9 O D O ^

} oC3 ^ 1o0 t. o é o1
V
O 0 A

6
i

:.:^G" ^•.^.^:_:l^_t:':.:T:,^1.•:.5::1f::::`^.::5):^t:.t':.t!".i::i':: ^.t•.,Sti'..3:.:_.`:L::e^:T.'.tf:G:f:::1.J:^.'_!1:!.ltSarC^Y_1^i:`^:^5'T .̂.iLS^^^.^r:.._S::_:.T.::S.Gvï.-.`.t'.t'.,;1^'L'J.^c:!^;:'i-;l!"

{Gc;1atirltaod on nsaxt iteg*}



, 
Aeuuoing powoe 9  
m.1, N/10 - 7,Ui4pag4 

.litre • 

190 

Product; 

zinc. concentrate was floated off by the 

Percent 

• 56'0 2 ' 
45,;5. • 
'74 0 6 g 

/ILLS. 

for 24 

both tho 
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(TOOt N o„  4»  c orit cl) 

î ." 1  t 	Gonceyit -oe..te,-) 
c(7wIsrunocke, 

/ 0 C 
, nby) 	riD 	CO -at 	, *lb „/ 	Op.° 	, L  O'f:1 e 	 ••—• 	 ‘-f r? 0 Au 	 fatv 	 CaJ 	. J1' 00 hour g 	 - — 	• , 	„-, 

„ 	 • 	 .; 
24 , g0„02: • 197 80 . '; 52 .:4 0 20: 5 0,60 g 0,50 

.  . , e 	 . ,, 	: 	,..... . 
. 	.  E e 	 . D 	 . . 	 . 	 . 

The strength of solution was.3 0 0 pounds NaON and. 

0 0 30 pou'ind limo per •ton„ 

' 	:Wol..ght, D  .` 	Assays„ . 	gDfIstribi..- , 	- ‘pl:I of 
g per 	:.• 	per cen.t 	2. tj-Crl di.".' k>,'.; ,..?.r;:,-;.: 
g cc.:.)nt 	: 	'DD. 	: As 	z por e,$):).t r, 	. 	• . . 	 , 	• 

• I 0 	 0 

• pulp 

o 	 o 	 o 	 , 9 

100,00: 1.0 0 .50° : - 	100.0 g 
Zinc conc. 	: 12 841 54,57 %0 0 06 g 66,7 
Pyrite tailing g . 87 0 16: '4,01 g0.18 g 35.5 : .8 0 9 • 

Ca:i.cu.).at;ed„ 

Tho zinc flotation  vas  Conditioned with 2 0 0 pounds , 

'of lime'e  and tho 

addition of 1 0 6 

• 0 0 05 pound wine 

?ounds 0uS0,1_ e  0 0 05 pound 9..e.tyl xanthato ,  and 

311  per ton .   

Summary_ of Fi0 »Test, No 4.: 

'Gold re cOverc:,,,d '1)y 'oyanfi.dation 
is 	• 	PS 

Zinc 	 flotatlon. 

Test Wo, .5 

A -portioi  of theore at Minus 14. mesh WaS-grOund 

In a ball  na ii t pass. 84 per cent. minus. 200 mesh, A pyrite 

concentrate was then:Obtained oild agitated In cyanide 
_ 

hours °  The cyanide residue was' floated fer eno. 'In 

IT), 1 .1;10. flotation  and the  flotation of the  zinc from tho 

pyrite concentrate e  the  lime was. :kept comparatively hi,ghe  



2,() 

ea 0,05 
- 	0,05 

Pao 15 - 

(Test NO„ 5 e  c )nted) 

with a pH ,of 9,5  and  9,4 for the pulp. 

Resuitog 

-- 	r, We lg h b 9  ; ‘ ,,,,,,.,,2..„ .,) , i 	l..) 	 . 	 • 1) 1 S t nt OU 1,+ 2. Oil 0 pr  °duc t 	
,
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." ' 	 .4  ter" -----......--P e':'7 «;::P .r.:A:,—.:<-„---. 

fl 
...„ g cent 	.;,, ---..e,nr---7-7--- goant, : 	Au_ 	Ag 	: 	.,,,.e.e, 

;•;..Y..,:e::•.=,:."=.71:-..ri..:;:.=.•"-Tk===e:',==.*erlrA7..;7.7.7,t-,::::=5::::::=Ire.'•!,,,...1':=,-,•`e.., IC;le.:-.;•!4`,.•7.11:f:V=C- .:1====:17e,e.="et:,.C.it-=`.7.,%=-ra;.'",:•!JegreCel;::: e 	 é• 	 é 	
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Feed 	g100,00 g 0,05 g 1 0 70t 7,22t 100 0 0 g 100„0 g 100„0 
Pyrite conc.: 39,30 ; 0,10 ; 5„.88g111. 0 54g 8108 : 	89,6 2 	62 0 9 
Talling 	,:, 60,70 g 0 0 015g 0 0 29; 4„42.,.• 18,2 g 	10,4 ; 	57,2 

it'apparn e  frag the ehovo 0 .that a high pH '(9 0 k5 

tonds to throw the zino into the pyrlto conoontrate„ 

Roavents Add0 to Flotat'ion  (Lb /ton Ore) 

To Grine 

Lime - 4,0 
ZnSO4 - 1 0 0 

To  

Mme 
Butyl xan- 

thatc 
Pin oll- 

cyan  
Aglta-glallIng assays, 

on 1;1 	oz .,ton 
- e 	 — — 

hours g Au 	Ag •••.,,:re.inzile».•;:e0.1.U.e•geO•Zo.1,51 e.•eem•re=1.‘,..re'ios.2,•••.e>.:•em 

idation of Pyrî.te Concentrate, 
consumed e ::,eLuo.mg power e  , 	. 	 . • -9 	- ,•••"••• , ,w 

per cent g lb,/ton cono, 	;mi, N/10 KMn04 
g Aug At„,P 	WaGNg CaO PbN05 	pvr litre 

24 g 0,02 ; 1 0 79 2 80 0 0g 55„9: 4 0 00::.7. 0 »; 0„5 	g 	190 
tr 	 9 	 ,, 	 n e 	 1 	 Q 	 U 

c....,,,,..........,...,-...,,,,,ax.,-, o .-.,-..,,,,,,......,...-...,....n .ntsta..e ,...u.e,■ Pr. 2,1 r.r.K.a,sattu.,,,r.e.t2uc. lat■eree. ,s........tut.e.,..,,,,,a-.2,...ec.ar.nt L.lezee,ne.re--.efl...1 -......../..t...er-s,t.,,,,,,,,,,ee.-..-en-axs•-t-mv,t,e-rm  

Flotation of Vanicle Ta1ling0 
---------- !-------- 7--r-7.  : '.J .: Ut C., p a 	• e.-, 0 0.,)? tl ,;1 	Ô . J. ci tr J. ill ., 1 OU '0 

Product 	. ,--,,,,r 	, por cont 	g of z f4.1:1 0 a 	:: o 	 pH 
t. 
	

g Zn 	g' A.s g pe,r cent 	. 
, 	I 	. „ 	 „ 	: 	 ï 

Foad 	 - 	.1.> 	. g 100„00u0,64 . g 	. 	100 0 0 	• (The pH of the , 
Zinc oono, 	: 10,5457 0 64 ffl001':. 	57„1 	g ( puIp was 9,4 0  
Zinc midditnp . 10 00-?i3 e-le: , 0 1 4 , 	27,2 	g ( 
TallitE 	° 	7.9 M..=>.  2q10  ; ' 	. . 	15 0 7 	- 1 ' . 

' 
? 	 .e 

Zu.,..,,,e•-s,,S1......C.•.•• ••gi.e_mnerzun...•72.1.1ao,r2..•!.••vir.•2A,±1...t.uvearivA;,:e.•one,•,,•••,:•elo?•e.kelotvorelry:oir..M ,...,.,•:...,-.. r..ÇA•nieer.t.zer,e.e;zielr:Zsaun-calree.r.7•tr•rMéle ..•717,1..e....r.kelmICzre.6-.17.1,--,ze ■ se•X',=.,•;IrAa-es ,  • 
, 

Calcu•eted, 

(Con'Unued an Ymxt page) 



Limo 
CuS 
Arne ..F.a.nthate 
Pine oil' 

1.7 
0.10 
0.10 

- Page 

(Post No, 5; . .coni 

Reap'ents Added to Ce:IÙ 
Lb / etor none 

ud ) 

• 
Summar-o.  of Re  eultkd  Test lqo 

ct■ Gold recovex 
Sliver 9 
Zinc 

ed by cyanidation 
PD 	 PD 

" rlotatlon  

Per cent.  

65,4 
4.8 0 3 
44 0  4 

SUMMARY AND CONCLUSIONS 

Reqardîng the Extraction of the 
Gola and Sliver In the Cie). 

In the cyanidation,of both•the pyrite concentrate end 

the mill feede  it 

reduces the foull 

was*shown that the addition 'of a load salt 

a,g of the cyanide Solutions. It waà also 

shown that the pleoviou0 flowshoot 9  consisting.  of stralÉht 

cyanidation of the  gold.  and  sliver.°  gives a better extraction 

than  does tho.Qemy . flov-sheet o  1..e. 9. agitation of the 	. 

pyrite concentrate. This . recuit  is partly due to the initinl h 

losses  in the  flotation tailing  end  alào to the added loss In 

the cyauldo residue of the pyrite concentrate 0  ïncreasing the 

strength of the.cf anide solution from I0:0 to 3.0 pounds NaCN 

per ton gave a small additionale of the silver v  as 

i 

shown in Test No, 

strong a solution 

1„9 .  although it le questionable whether SO 

is necessary in the qproviouse flow-sheet, 

Continued .  on  n'ext page) 
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(Summary and Conclusions, Cont/d) 

Y•PI:Y..„'Dfs:„,.1,2:10...7 4:..V),,,322_,:n 	el_PA 
the Aenunt of Arsenic ln the Zinc Concentrate., 

Tb')  test work dhows a higher recovery of the zinc 

by the , previou,sq method whon the flotation of the zinc le 

made  from.  the  cyanide residue of the mill feed, The arsenical 

contents of the zinc cencentratos are shown to be lower whon 

a cyanide tailing is used for the flotation of the zinc, In 

this connection, the test work indicated that both In the 

âmaypeuÊflow-sheet and In the .piresel2I!f1ow-sheet the pH of 

the pulp used for the flotation of the pyrite and zinc con-

centrates is Quite important, In theiprevieus 9 flow-sheet, of 

straight cyan:Wet:ton followed by zinc flotation of the cyanide 

tailing, a comparatively low pH, 0,0 to 8,5„ is advisable In 

order to depress the arsenic o.WhIle in theepresaht ,  flow-shoot„ 

whore a pyrite concentrate is obtained prior . to flotatim of 

. the  zinc s  the pH should be raised to 9 0 5 ln order to float 

off the arsenic along with the pyrite, 

• 	 In the test work, the quantity of material available 

was too small for any'extended oxamination of the results. 
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