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2:21:22Ae of Vets: 

These teute were  conductod  to find a conven5ent 

method  cf c.oncentratin all  f the  eulphides in  te 	‹).1t7ler 

in bulk or separatelyç 

E7,ampl1ncL and  Assaïlre 

The ore shi-e:enta  w-.;r1 sampled, assayud e  ai  

as follows: 

sifirlii;mT NO 1 ,  y 	SHIFLLINT  Nf."  2, 
00.UVi.20 	 UPT.  •D  'r'  

JUL': 11T.f. 
ne-Xickal HiCopper 

Gold, oz/ton 
Silver,  ”. 

•  Platinum and 
palladium,  cz./ton 
Copper, por cent 
Nickel ?  
Iron, 
Sulphur, 	" 

em0.1101... 

3xperimenta1 r.Jets. 

A series of flotation tests ww:q conducted on those 

ore samples and  be3t  reuults  rare  obtainec: In a hiËh-z-kcil 

circuit, i,e,, after the .addition  of 9  to  11-pounds cf eulphwfc 

acid per  ton cf  ore.  Th-3  nickel assays  of  te  flotatipn 

ins bocamo  proeieseively hlijher as  various quantitiaa  of  acid 

were added up to 7 pounOs  per tm„ followed bl  a  vc:ry  shacp 

drop when the acid Ima inorf)ased to  D  pc:unds per  tom  for a  pir 

Y,....:.edinL,; of -1.i  and  a  further slight improvsment  at 11  poundr. 

por ton.  Tho  next  best  results wore cbte.ined or  the aIalins 

olde,with about 6 poun.:1 of  soda asti  need per ton cf or  :J  te 

eve  a  ; 7m1ue cf around e. 
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COW:WS:IONS: 

Tho sa l es suhmitteJ were r.pparently taken  from 

a zone of oxidation  somewhere near  the surface, This accounts 

for the  presenae of  vlearlte In  th a camp:len submitted for 

test purposes, Viclarite lc  a sui:erene replacerent product 

of  pentlandite or  pyrrhetite  aad was hot  found in the drill 

cors  samplo::; taken from  deptts  of moro  tian  300 feet,  It  is 

therero:e not Ukely that the oro of  the type (-.11beitted  will 

constitute  Inert) than  e snall  fraction of the  oro  to be treated e  

and its behaviour will  Le a  natter  of  secondary  importance in 

designing  a mdll to treat this ore, 

The roaults of tests conducted on the samples  sub-

mitted indicate thmt heSt rc ' it vi11  be obained  by ficta-

.tion In  an  acid circuit, They also stow that ths vp.lue of 

tha pulp  does  not vary  in (Areot  propertion 	th  o amont  of 

acid aded e  since some of it reacts wIth  pyrrhotite  and  evolves 

hydrogen sulphide  uac,,  The telts  conducted indleate that at, 

lease  P pounds of acid ehould  bo used for each ton  of  c›re and 

that bette' results. 011 be  obtained . eith  1...àrger ml!ounts. 

If  thin circuit be  uned c  30Met 	 C  controlling the hydrfi- 

een  sulphide gas will have to be used. A hood  paid  ventilating 

systen over  the e.,rindinL;  circuit elould be evoub if  all  of  . 

the acid is added at this  point, 

In an alkallhe  circult o  using soda ast to p7, 8e4, 

a niceel tailing of D325 per : cent can  bsc p.,a;v ,_,  but  the 

tota2  ,.:“lphur  In  the tail.irf.:  be  oyitshigh,  .)erhaps 3 or 

per  cent n  

Howeer, -uven  ore  ffolli  depth  'is to be trear.ed  trio 

foregoing  is  not  to  be considred 	 tc  It  and furthr 

tests  shoulc  be conducted  on  ite 
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CHARACTEU OF TIL; 

Ora ReceivcA Julî  10th, 1941, 

From a representative sample of the July 10th 

shipment, six polished sections were prepared and examined  , 

microscopically for the purpose of tut,:clinc the (...-haacter 

of the ore. 

Yinerals  - 

In their order or decreasin abundance s  Z;he eetalli 

minerals observed in the six polished surfaces are: pyrrhetitu. 

violarite e  chalcopyrits, pyrit e  pentlandite e  and ' 1 11mon1ten. 

Pyrrhotite e  the most abundant metallic mineral e  is 

dissemdmated through go.ngue 	coarse te finu irregular grains 

and small =8563 !a, association with the other sulphides 

A nickel-iron mineral, identified as violarite 

((ingFe)3S4), is the next most abunC.art motallie 	it occurs 

as tiny hazy veiniets and  aînall  masses  of  grains in pyrrhotitc. 

The area of  soins of these e*anulsr masses  is almost a square 

millimetre; the average size of the grains composi% them lc 

about 7C,  to 75 microns (approxbnately 200 mesh), iCany graims 

exhibit minute branching fractures or voiniets which eve then 

a characteristic crumbly appearance. This minerai  contin s 

occasional w.nall inclusions of 6anGue and &rains of pyrite end 

chalcopyrite (ace Pigure 

Ohalcopyrit  and  pyrite are dissminated us coarse 

to fine jrs, ins and snail ma:ises  in ganGue and ln pyrrhotite and 

violarite. '.Pho  ion  sulphide is often well crystalli?ed and. 

encloses rnther numerous mall grains of the copper minere.. 

:Centiandite (Ni e ra)S) in present ln small mount„. 

larrely as tinye  rawed e  elengated parU.cles in pyrrhotite, 

A small qua-It:ay of nlimenite" is visible  GS tiny 

crains and sinuous ve.J1nlets in  gangue and  against pyrrhotite. 

(Oontinled  et  next p.,16). 



ello.01.1.1••••■■■••■■■••■• 	*Ye. 

i'age b - 

(Character of te Or 	contld) - 

2MEM2: 

In  the polished  sections danFue is  composed  of soft, 

dark, fine-Gruined rock  with  occasional small patches aad 

needles of  tard  mineral. In hand  specimens  (the sample  was 

received crushed  to ab:yot one..half  inch size) it  appears  to 

be basic in nature, probably rcleritic, and  shows rather 

numerous, local, oxidr.tion sta.Lno. 

Conclusions  from M1cro12.5221a_enipation - 

The raicroscopic exanination of the six polished 

sections shows  -,yyrrhotite, viclar:Lte e  chalcopyrite and pyrite 

te  be  the  chief ore  minerals  and,  in genern.1, the 	occur in 

intimate assoclition with  each ether. .nowevsr e  the grain  2.120e . 

are 'ieh that noderately fine i;rindino  should release  the bulk 

of them for cençentration purposee e  but  80MQ Eine particles  of 

each will  likely Iemein 'O.ed up  with  the  others.  ?rem  the 

crumbly appearance  of the  yip:It:rite already  mentioned,  this 

mineral  may  pewUer  (slime)  easily uring  grinding. 

If it  is  true,  as ',Wart° says e  that  viclarite iv 

usually a aupercene  replacement product of 7...entlandite 

pyrrhotite e  the relatively lari;e amount cf thin minsral preaent 

!,n the seutions ex-ImiarC  would inMoate that  the  sample  rec.eived 

has undergone extensive surfer 

i7U17F-FFM6,;;J;) 
on Pt'  6 	 } 

- 	c 
( Text cerv,int.es 
■ 	or Pug:: 

•••••*.. 

Short,  k.  N., Microscopic tetermination of  the Ore  Minerals, 
po 123. 

Bulletin 914 (1940J, U.`2.0 Government rrintint; Office 
Washineon. 
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(01-zsarater of the Ore s  cont, , d) 
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A  2M--inesh  openin le superDrapc-ed 

Pyrite 	 Py ? 	hîgh relief. 
Pyrrhotite 	 - 	?lit,  very  if.Eht Ë;rey e  smooth erarfeifle. 
Violarit?) 	 Vi e  lit_;ht grey s  Granular mas, 
GhalcD2yr1te 	 Qp,  ligt zrey e  smooth surfece; here 

large4  cksociatad with pyritoe 
Gamsue 	 (tark zricy 
Fitn 

200Xe 

••■■••■••■••11.11M9.10.1...i.O.P.J., 



(Character cf  te Ore s  contid) 

• Drill  Cor s ;Aecelvel October 6t11, 
emagetainntoeste.metacarAassatter=ittatn=eftun.leener.===e-e-=seamar,= 

The four plit drill eoree received from the 

Lakemount Mines property were designated as follews: 

44 - Zei0e 
44 	362e 6" 
36 - Z221  4n 
36 - 320 1  4" 

The drill  cors eiere firrt  examined and compared 

with lurms of the bulk sampleo by meane of a binocular  micreecope 

and witheut the aid cf  a ease. Then four pelishcd sectiens,  one 

from each specimen, vere  prepared  and examined under a reflectinL, 

microscope in order to  checx  the metallic minorais, that Is e  to 

• ee if they were the  same as descrited above. 

Binocular  and  Meeecenie e:xamination 

The rock in  tho driil  tores  is quite dark in  coleur 

and In solid and fresh-looking compared tc that in the lumpe 

of ore pravior_sly received fer test work, In  the latter  the 

 rock is lighter in ocleur, has a leached appearance e  and  is 

more cr  le  ss friable and crumbly,  The  main difference appar.ent, 

however, is that in the  drill  cores the sulphides, whore ebowin3, 

are clean and eright„ whereee In  the test ore they ara  tarnished 

and  atained0 

It 	 eeleeobaele tut the alteratien of  tàe 

peridotite,  noted by 	',oleou  in thin-  eectlena, has  u  etrie 

mental  affect lea  tice_tin  tILe rre  minerale. It  might  eaue•  sere 

slimng if  the elteration  preeet  io  aoft  but,  as  previously 

stated ;  wo believe that flotation will cause  little or  no e_iffie 

culty when fresh  ore is reached  and  the sulphides  are  not 

oxidiged, 

Mineraeraphic Zxamination - 

In the four polished  eurfacee  prepared  frem  the  lei.11 

cercs,meetall5.zatlon  IG proeably not  luite o strons  ae  In 

sections  made  from  the  ore  sa7y4ele. fn teir pproxf_mate ceder 
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(Character of the Ore„ cont 7 d) 

of dececasing abundanee the metallic minerals  are: pyrrhctite, 

pentlandite, chaleopyrite, magnetite, and ilmenite. 

Pyrrhotite  and  chalcopyrite occur in the same manner 

as already described, Pentlandite is comparatively abundant 

as small masses  and  tiny needles  or elongated particles  in 

pyrrhotite. In size, ranging up to almost one millimetre  in 

diameter,  and in associations,  the nasses of pentlandito cor-

respond to the  mineral previously identified as violarite (see 

Figure 2 and compare it with Figure 1)0  The surface of  almost 

all of the pentlandite and much of the pyrrhotite has a broken 

or checked appearance, probably  due t• numerous small inclusions 

of gangue whieh  have pulled  out in relishing. 

Magnetite  and one cr two  grains of limonite, ranging 

from about 420 microns  .(35  mesh) down to only a few microns in 

size, are common  in gangue, in some places closely associated 

with sulphides, No violarite, pyrite,  or "limonite" was 

observed  in the sections, 

Conclusions from Idcroscenic  Elzamination 

Tho fact that no violarite is viaible in four polished 

sections prepared frcm drill ocres is in accordance with Llhertes , 

 statement that it la usually  a  supergene replacement product of 

pentiandlte or pyerhotite, Uenec, if they are truly representa-

tive of the ore bodv  at  dept ,e, the microscopic examination 

indicatee that; 

3„ 	The nickel eilreral eill bo pentlendite below the 
zone of aztive emidation. 

2. 	Pyrite s  which is present  in the first ore'sanple ;  
appaare to be  absent in the drill ceree 

- 

.3. 	Magnetite, a vineral not noticed in the sectiens 
prepared from.the ore eample,  is quite commen 

Short, M.  N., Microscopic Determination of  the Ore Minerale, 
p. 123, 

Bulletin 914 (n40), U.S. Government 2rintine 
Washineton, 
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(Character of the Cre e  cortsd) - 

.  .1n those pmpared from the drill corse. 

40 	No nliimonito" or othar sign of oxidation is 
visibie in the four polished economic 

Flom() 2, 

OT  OM  I Cis °GRAPH  Q  P  CI)  52-I 	CTIOr  MD! . 
Fitelei  MILL 	F 	S.Atia:-.GU!C  L2NJ& D  

icw  c•  PL',IITLAn1T2. 	enraEOWTE. 

Pontlancdte 

Pyrrhotitg 
regnetite 
Ganges 
Pits 

• Flp  ver  y light 
vinite 0  

- Pht e  
- V •e  mnci-am 3rey. 
- dark grey. 
- 	black. 

tilaé,Inifluatiou, 200X. 



memellts  to Cell - 

Amyl xanthate - 
Pin oil 

e  ee lb /4-- e.ee 	,en. 
0.10 	et 

4.1 

«mama. 

InIMIIIIIMIKM•el  11  ILI • le  II  I.  MOM  X•C 	 $0 re "...U..  •  re•IMINISIc 	 41i•CC 	 el  • I  et I VI I  11  e  b  I ea I le 

:Weight,: 	îez.: 72 ?  
Product 	: per 

: cent 	Ou 	Ul • 

-,1su1te of Test  o. 1: 

• • 	• 	• z 	or  ee•n 4-  
cont  ;15IgUr!..bufl_n;-  - 

Feed (cal.) 	 0067:-=7:17795-  
• 1 	• 	 • . 	 . 	. 

• „ 	 . 

. 	 . - 

Ir 
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LETelle or 2eF1IRIMErnl. TESTS: 

Test ro.  i. 	'1ctatIon in  Alkaline  Circuit, 

Thie test was conducted on the oempls  cf  ore receiee 

on  july 10th  and is  the best of a series. 

The following cil mixture was prepared  and usee 

the  complete eries cf tests: 

V:ater  gas tar 
Goal  tar creosote 
Oresylic acid 

- 60 per cent . 
- eDr) 

- 20  

Carve  te 2a11  IT111 - 

Ore 
Water 
Soda ash 

mixture 

- 2,000 grams. 
- 	1,500 	° 

8 lb,/ton. 
- 0.30 	n  

scrcen  test  of the  flctation tailing  showed the 

sample  to  be 82 par cent finor than 200 mesh. 

. 	 . 	• 
Flotation  conc. 	:  1924. 	:  3.34:  4.48 :3266 
Flotation tailinG : 80.76  ; 0.04:  0.24  ;  5‘,83 

• 
:25.52  :95.%1 	81 .e 

4.1e 

• • • 
Y-11011 

' 	 • 

The addition,  cf l*nelscl X -1  te he  cell Inceeasee 	 - 

the recovery  eu-' pyrrhrrAtc 	7iado  rr  dïrfcrnce 	n!_cq;c1 

the pruct3  cf 	 c•t: 

under E, binecu'ear microeopc  '.:12f:6  to trr.711cnt9 U:2-t 

mlnrals were L .:,most entira17 Prec fren  .tho  pyrriPt 

of p .:;:rrhetite rocover 	ii:vtc. oonce.: -;tratir 

of fleteioe'tefeUn  eeee 	te" 	 • 

• 

4  senr,14e of thD .nctlt!on tallir was 



f'c_ 11 - 

(Zetuils ei 2x.per5.cienta1 Tcs .us, t.ontid, 

to 200 Ince;‘ and tile fraction fin.er Lau' 200 nessa wns inera31zed 

'rhe 	frncticnr wem . ussayed for coppar, 	ei anf.-1  sulphur, 

na  fellcwae 

"nt 
SIze 

•■••••••■••••■••■•■•••••• 

+ 61; mesh - 00065 	0.10 	0.63 
- Gb+100 " 	. 0.0Z, 	0.1'3 	0.31 
-100+150 " 	- 0.02 	0.19 	1.57 
-150+200 ". 	- 0.31 	0.28 	1.95 

.200 meoh +56 nierons 	- 0.01 	0,3Z) 	6.20 

. 56 " 	+40 	n 	- 0.1 	0.10 	0,67 
- 40 " 	+28 	it 	- 0.1 	0.11 	0.35 
. 20 " 	+20 	It 	 -  0601 	0.10 	0.Z;3 
- 20  n 	+14 	a 	 -  0.025 	0,23 	0.31 
- 14  " 	+10 	if 	

..*  0.02 	0.W 	0.37 
- IU 	 rt 	

«.  03 .j0 	0.57 	0.71 
.111.1111....111011 

These rasvlts indicate that 'there  is  .rn) definite 

relationship '‘ntween the total sulphax  and tither  the  nickel 

or the  copper. This condition  la  probably  ,.:uo to the weather-

inG and leachini:  to  hic. the 	n11fs  ays  been  subjected., 

the 7:! ..1coserpic e:Kanination cf thf) drill  coro samples haviné; 

inL-.1cato  a  somewat cloner a.scciation of 2Ant1andito with 

pyrrhetite  in them. 

Tonta Mot, 	!Ivlotaticn  in an  Acid Circuit. 

à barie s of tents  wr,2 conductei_t  In acid  ,-;ircult, 

startin  with a  -:,aturol .cuit  at rH 406 ard going through It 

sclqe.= in  wt1 ,17 1 	 f sulphuric ucld were addi.:)1 

to the !Atlp. 	.:',.;EU*2 3 	 ten  cr  c r 	f 	 wao 

added  te  the ;Allp s 	 ïas 1:.77ts 2iberr1t3d in 

:quantifier;  nlifficient to cause an  offenlve 

. 	 tin 7.!nct1on tat resull./>à  In  ie  liberation 

cf 	un 1-A:nr .,evod ylantit 	uciJ rulf_e(J, tc The  pulr)  w 	n(-) 

accompanied by -a ccicred:tn c17.anu.e ln pU valu

The followil/ 	e.)11)3 the  tailinG 	 ca(;r1 



0.6.7 
0.61 
0.75 
0,83 
1.09 
0.18 
0.17 
0.11 

0.49 
0.48 
0.37 
0.27 
0.24 
0.31 
0.22 
0.16 

:100.00 ;  100,00 
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(Details of .0xperlJlent1 Tests, contid) - 

set of conditions: 

H2130 , 	PH 
	 readIag 

Tailing Assays, 
per cent 

N 1  - 1.) 

Nil. 	4.60 
1.8 	4.50 
3.6  • 	4.40 
5.4 	4.40 
7.2 	4.40 
9.0 	4.30 
0.0 	4.30 

10.8 	4.10 
••••••••■■•■••••••••••110•Neembeeeeemleme...............e. 

In the last test cf this series the results were 

113 r011OWS: 

I'roduct 
	 Distribution, 

: par 	• • • pr cent 
:  cont • Cu 	Ni : S 	 ref- 

orreeeeeeNeme.......•■••■• e•weregremee•  e.....•-••• ■••■••••••■S 
° - 	 e 	 • • 

Concentrate 	: 21.55 : 1.08: 4.94: 	: 18.60 
Cleaner sailing 	: 7.68 : 0.07; 0.63: 
Flotation tailing : 70.77 : 0.01: (11: 0.16: 

• 
ell..1•■••■•■ •■■■• 41.1.1*.1.11 

: 94.92  :  6u 3 97 
: 1.04 : 	4 .04 
: 	• .14  

Peed (cal.) 	:100.00 : 0.25; 1.20: 
• • • • 

6 • 0 

Uecoveries in this tost are the Idghest yet obtained 

and the tailing assays aro the lowest yet obtained in copper, 

nickel and sulphur. '  Ublio this circuit 	promise cf  the 

bast resuits eche high acid liberates oncuh hytirecen  suphide 

gas to cause an offensive odour and it would be necessary to 

build  a  hood with ventilating fan over the  frindine 1.11-t  to  . 

carry the sas  away if this circuit is to  b; 	fn prLctica, 

This  s  couic, only srplio to the oc›;.ielized ore frm 

near  the surface.  .ben cre from  dopth In  being treated furtL-7 

test work should be :0h.3ucted on samples  cf t but It le hi,7hly• 

probable that  the present  dl.fficulty  will cl,leappear. 

oob000nc000 
ococf>oe 

0 
31)J;GRB. 


