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INTRODUCTION

A
¥

"The_Kelowna Exploration‘Cohceﬁtrate consists principally of &

_ mixbure of Arsenopyrite (FeAsS) end pyrrhotite (Fe 8
‘ ‘ TG o X X

l) containing

x_‘from‘5‘% to 10 % of gangue (Siog). °In eddition the concentrate con--

f‘tains the follew1ng elements.
An 4—------ 1. l oz/tou (approx) :
Lg mmmeeee = 0. 25 oz/ton "

cu ----nnm-fo 6 - L.4 %

- Au +--—-~~~~1V1‘oz @ 55,00 —-;«L«---;-;

‘jco’;-—e-;s- 0. 6 % = 12#/ton @ 1,50 === -

o TR REREEEOT 0.6 % - 12#/ton Q@ ,12 =mee

4

: Gross'Va;ue of,Au plus N

~ Freight, Treatment“etc ;~~~~f-;-+-=;;_‘~

Net Return

Present Net Return

Therefors, value available for Treatment

38.50

18.00

1,50

58,00,
5‘Vf ;Returns when shipplng the concentrate to Tacoma."
f;40 00

16.00

24,00

'klmbw Gross value 1nclud1ng Cobalt mmmmmmeens 58,00

24,00

Thus in donsidering a treatment,meﬁhdd‘ it's cost including

: kept down to about $25 00 per. ton if a reasonable and certaln

profit is to be shown.

 :  Au and Co losses, overhead amortlzation, ete., should be
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’Thisfreseareh on the concentratesbwas undertaken‘uith the
following objects in'view. o ’ |
(l) to determlne Whether the Cobalt could be profitably
extracted in a marketable form. i
(2) to determlne whether a suitable reeovery of the Au
content could be obtained in the course of the Cobalt
extraction.; o
e The values contalned 1n silver and copper are’ of secondary 1mportance

and their recovery was cons1dered as llkely to parallel that of the -

other metals.

iTREATMENT OF RAW CONCENTRATES WITH SULPHURIC ACID

Prelimlnary work carried out in the ore dress1ng end metallurgical
laboratorles of the Department of Mlnes and Resources in Ottawa durlng
, July and August 1940 under the superv1sion of Mr, F.Af Forward;
'lndicated that.treatmentmof the‘concentrate directlyVWith hot‘strong
: 'sulphurlc acid might offer 8 suitable solution to the problem of
'recoverlng both cobalt and gold - from the concentrates. The flrst'
e five (5) testSfWere devoted tc this method'of treatment end their
fgeneral procedure and reasons are as follows* |
(l) Concentrate added to strong b0111ng H230

4

“RBASON: to convert cobalt -copper to water -
~soluble sulphates,at‘the same time
freeing the gold so that it mey be
cyanided. In atbeining this result

~iron was converted to an undesirable

Water soluble sulphate. :

(2) Fllter the“Quiescent Mlxtur while hot.
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REASON' -Arsenie 1nterferes with the recovery
. of ‘cobalt and ‘this serves .as. one:
s1mple method of eliminating the
‘arsenic because Arsenious Oxide (As 0 )
is soluble in hot acid,  Moreover the
acid is easily freed of the As 0
because it settles out on cool%ng

(5) ‘The Preclpitate is glven an oxidlzlng roast below ‘
725 C.s :

REASON' The unde51rable water soluble Aron -
- sulphate is converted to insoluble ,
iron oxide (Fegoz) between 600 - 7250.,
whereas the water soluble cobalt and
,,copper sulphates remain unchanged,
The best recovery from thls series of tests was 93 % recovery
of cobalt.’ Further Work on sulphating raw concentrates was dls-
‘continued because an experlment on roasted calcrnes performed by

N, Alfred G. Lyle proved sufflciently attractlve to warrant further L

1nvest1gation.e

~ PRELEEINAHY AROASTDIG

(AJ Low Sulphur, LOW'Arsenlc.f

,Low sulphur and low arsenic calcines were obtained by an
eoxid1z1ng roast of the concentrates. ‘These roasts were
~ cerried out under two different condltions. The first by
placing‘the concentrates in a moderately hot furnace

(500;550°C.) and gradually raising the temperature up to
kbetwee\n 750 and 850°C. The Second by placing the concentrates
'directly into the furnace at 750-850°C. It was7found’the’gradual
eraising of the temperature a&versely affected the elxmination
fof arsenic. ‘These roasts were contlnued at the hlgher temp-

eratures until»completely reasted.
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(B) High Sulphur, I.ow Arsenic. 5

‘ ngh sulphur and 1ow ersenic calciﬁes were obtained by a
reducing roast of the concentrates. “These roasts Were

: ’obtained by placlng the concentrates directly into a hot
furnace (750-8500 ) and cu’ttlng short the roasting time' -
’stopplng when the arsenlc flame died and cooling in a
coni’ined atmosphere.'k Thls type of r'oast may be properly
described .as a "reducing roast" because during the arsenlc
’ eliminatlon the concentrates are enveloped by an atmosphere
c._f" arsenlc vapor. Fozj a comparlscn of the res’ulting calecines '
from thi:s type of ‘I;oest ‘tc fthe foregoi'ng oxidyiz’ing‘mastf

_note the following ‘chart, |



(G) COMPARTSON OF CATCINES

‘Test No. Original TFinal %  Initial  Final = . Time = Assays | |

; ' W'b S Wt ~ Red.wt. ' 'I‘emp.‘ ‘ Tem.po N ;H‘rSo Min. AS - 804-8 S-‘S Remarks
l2 . 1000 565 43,5 750 820 < 1-0 0.64  1.08  0.86
14 2000 1155  42.2 550 800 . 2.64  0.72  0.25 o
84 1000 6060 . 39.4 500 700 5.6 0.8 0,10 3 hours.
198 1000 570 48,0 800 825 - 1-0 1,06 1.0  2.45

208 2000 1185  43.3 800 880 2-0 0.5 Total 51.18%

gla 3000 1683 43.8 - 750 750 1-15 0.3  1.87  0.19 i
©B0A 2000 1207 39,7 800 800 0 -40 1.95 10.86 11.3 ) Stopped when

= e T T R e T S e o o) Asoflemevdied-

344 2000 1270 6,5 750  ws0 . 0.61 12,57 ) Air cooled
408 2000 1165  41.7 800 810 0-3 0.5 0.8 21,52 Stopped when
, Lo o e s i : o : As flame died~
414 2000 1465 - 26.8 750 750 1-05 0.06 21,04 cooled in con~
424 2000 1180 4,0 7?5 795 0-855 0.1 19,39 "o
4BA . 2000 1185 4.3 800 800  1-10 0.1 17.09 v

44 2000 1180 41,0 . 825 835 0 - 30 0.2 20,98
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~ {C) Comparison of ealcines.

W

Sleryfoxidizing dead Toasts, started at low-

"jtemperature and finished at hlgh temperature.‘

These. roasts gave moderately hlgh arsenic and low

sulphlde sulphur. See Tests 14 and 18A;

: (2)'Rapld ox1dizing dead roasts entirely carried out

,at~h1gh temperatures, Thesewroasts_gave'very low .

arsenic and low sﬁlphide;sulphurs{:

Reducing roasts carried out at high temperatﬁre

and cooled‘in‘openfatmosphere. These roasts gave

elow arsenlcs and moderately hlgh sulphlde sulphurns

(12%). See Tests 304 and 54=A.. ‘

‘, (4)€Redﬁeing roasts~carried'outeat highetemperatures

and cooled 1n conflned atmosphere. Thege roasts

“gave low arsenic and high sulphide sulphur 21%).

See tests 404 to 44Aqinclusive.



TREATMENT OF’LOW SULEHUR LGW ARSENIC CAIGINES

(A) MAINLY‘WITH SAIE AND SUIPHURIC ACID

,Thls treatment in general was conducted as’ follows./_ e
,h”(l) Mixed the prellmlnary calcine with varying percentages
“of salt and sufficient sulphnrlc acid to thoroughly
wet all the calelne. N :

(Z)VRoasted this mixture at a moderate temperature (500-555b )
'i to allOW‘the sulphurlc aei& and salt time to react and -
3 form primary sulphates° | |

V(S)‘Ground these primary sulphates to pass through an

{‘tv80 mesh screen - and gave them an oxid121ng roast at

temperatures varying from 600" = 700 C. This would
} break up water soTuble iron sulphate«into water in=-
’soluble 1ron oxide (Fe 5)

- For further details of thls treatment method see the following tests‘

“No. 8 . No.9G2 No. 1401 ~ No. 141 . No.160 No.18B
. s 4D 14Jf“x i s
o 1oc~‘yi m 1w 167 20C
9E ‘fkloo, _ Lap 10 1 220

oF 1B 1w\ 165’ 173'

At first these treatments embodied the use of small percentages

‘ of carbon.whloh were thought to help in the ellmlnation of arsenlo

by redu01ng the stable arsenic compounds to the more volatlle arsenlous
Lcompouhds. However there Was not~suff;clent advantages galned by ;ts
usevand;eotits addition was disoontinued'in later treatments. Teets

14B, 14C, 14D, 14E, 14F and 141 show that goOd recoveries may be

6o -



- obtained by "thfts“treatment‘; For example in Teet 14c the use of 5 % |
salt and 80 % ’st'rong sulphurie acid“ande\r»oasted hot above 650 C. :

- gave 92 % water soluble cobalt, It ishoul& be noted that heatiing the
primary sul‘_phates :t‘rom 550 10 650 C. decomposed the water soluble iron
; sulphate., This decompos1t1‘on released sulphur trloxide which had a
Iﬁila_sulphating aetien‘f; ’increa’si»ng the recovery ef the cyobja\lt and

;« copperf by ;forming" additiyonaly':Water soluble su‘lphatesk of these metals.

(B) MQINIIY WITH SUI.PI—IURIC ACID

‘I’his treatment method was carried out 1n genera.l as follows‘ ‘

(1) Added sufflclent sulphurlc acid to thoroughly m01sten
the prelmlnary calclhe. ;
s (g) Reasted the m:x_xture at & modehete temperature ’(500 - k55’0%.)
| to allow formation of prlmary sulphates. ’ | |
: (3) Ground these primary sulphates to minus 80 mesh and gave ‘
| them an oxidlzlng roast to break up iron sulphate to
Water 1~nsolublef iron ox:.de (Fe L 5) . ”

For details and results see tests: ,

No. 0B No, 14B
1m0 148
©E oz

10F
The best recovery that Was obtained by this method was 82 % of the

cobalt in Test No. 20D, :

7.
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(c) MAINI-Y WITH SATT

r

This treatment method in general was:ﬂmply &8 ohloridizing
"roast. The tests were carrled out” at varylng temperatures

from 550 C. up - 40 650°C.  For results and details see’
tests: o

No. & . Noﬁ.y 21D
: ;913"":‘ . 2B |

" The best rec§very]obtéipediby;this'methéd was 72 % in'
‘\TesthQ‘,éiD;" Where the“chloridiZing'rOAstS‘Were.qérried

dutwat tempeiatﬁres1exéeeding 456’61‘£he recoferyFWaS'very 
‘poor”becéﬁse:thewcobait chloride was broken down to water

insoluble cobalt oxide.' ‘

(D ) MAINEY‘WITH HYDROCHIDRIC ACID
o ,This trgatment~1n generalfwas~ca:ried/out.as'follbws:
',(1):Galcine'wa5»mixed withJsuffiéient,hydrochlo?ié“aéid
‘ to molsten it thoroughly. :
'(2) This mlxture was slowly drled at a low temperature
‘i andfroasted below 450 C. At this temperature any
water soluble iron. chlorlde formed is broken down
:"to waterwinsoluble 1ronwoxide Fe O ) while water
'S@iuble'cobalt,and copper remaln unchanged.

5 Fpr*reéﬁlts and details see tests:

k‘ NOO 21B ’ ’ Nco 22N . g NO’.’ 51B o
- 210 2an 0 BIC

gec 240 32B
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7»This‘treetmentegave fair recoveries of copper and cobalt
espeeially ineTestho.~24A,iWhere enly‘lo % hydroehloric
acid was~used, gave a 72‘%.recovery~ef cobalt, This treat-

kment 1s partlcularly aﬁtractlve because of its simpllcity

.end the lOW'temperatures 1nvolved.

TREATMENT OF:HIGHfsUiEHUR,'LckaRSENIc CALOINES

(4) MAINLY BY:SULPHATIZING ROAST AIDED BY SULEHURIC ACID

This. treatment in- general‘was a. sulphatlzing roast making ~K
use of' the hlgh sulphlde sulphur content of the calcines
'augmented~byvsulphurlc“acld.‘ These“roasts'were carried out
at~mederetely‘lOWwteﬁperatures‘(550'6 45@’0') When ﬁ
‘Jsulphating actlon was complete the temperature was raised to
e650 C. to break up any water soluble iron sulphate.
- For detallS‘and3results see~tests:_

ES No, 40D .  No. 406

It sﬁould be«noﬁedithaﬁ‘the final rOaStfng at the hiéher~”
:temperature to break up soluble iron sulphate reenlted in
vhigher cobalt recoverles as experienced in the treatment

of lew’sulphur,elowfarsen;c'calcinesfwith'salt and
sulphnricvacid.' See‘pagere.,’ ‘ ’ ’ |

The best recovernyaS‘Test~No. 4bEewhich gave 74 % water

soluble cobalt.




(B) MAINLY BY SULPHATIZING ‘ROAST ATDED BY SALT

. r.?

This treatment in general Was as fol1ows':

(l) Galclne mixed with small percentage of salt.r
(2) Galclne glven a sulphating roaet at low temperatures
350 - 450°C. Ll
(5) Calclne glven an ox1dr21ng’roast at higher temperature
_(625 C ) to decrease soluble 1ron ‘and 1ncrease soluble
cobalt. | |
For detaile:and resultsesee:teets:'

. No. 80C  No. 41B  No. 44C No. 45F

- 40H 428" ap oase
son . 34:3}»3,  . am 45B

The best recovery was in test 4ON Wthh gave 20 % recovery
of the cobalt w1th but little interferlng Water soluble iron,

k(C) MAINEY BY. SULPHATIZING ROAST AIDED BY HXDROGHLORIC ACID

Thls treatment in general Was carrled out as in- foreg01ng
: sulphatlzing roast alded With salt excepting that salt is /
| replacedfby Hyﬂrochloric,Acid., For summary of results and
| ;ﬁetalle see tests. BOB 540 34D, |
The best recovery was obtained in Test No. BOB which gave
;82 % recovery of the cobalt. Howeverfan~excessive amouqt
of hydroch;oriccacld was required to attain this high

recovery.
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(D) MAINEYZBY SUIIEAIIZING

'This treatment 1nvolved only the use of the hlgh sulbhide
‘,sulphur content of the prellmlnary calcines to effect a k
I;sulphatlng roast. ThlS roast was “earried out at a low- ,I‘
”temperature (550 G ) under a closely controlled atmosphere.
YWhen the sulphating action is complete the temp, is raised
V(625 C. ) to effect the decomposition of water soluble iron
sulphate,taking advantage ‘of the released sulphur trlox1de
to 8ive a "secondary sulphating" action.~ For,detalls and
results see testS"“ s | ‘v B
| To. 408 Yo, 4F  No. 4% :
1400, T \i IA 45E . co

The best test;'45K;‘gave‘68 % recovernyf thevcobalﬁ.~‘

7I4, PRECIPITATION OF COBALT FROM IEAGH SOEUTION

The recovery of cobalt from the water ledach solutions is easily

obtalned by standard practlsea ~In~ev1dence,of thls tests No. 25

, _25B 250 were run. and gave in the order of 98 % recovery of the
| cobalt as cobalt carbonate. Thls is eas1ly converted into a

‘marketablefcobalt oxlde'product by calqgng, There iS‘nothing to

: indiCaﬁé that this phase of the work will present any difficulties.
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- SUMMARY OF RESULTS' o

?

(1) Alxhough good recoverles were indicated by treatment of

raw concentrates with excess sulphuric acld the complex1ty

(2)

'of‘thlseoperation in comparison~to the'simplicity of treatments

of foasted~cencentrates'made this~methoafveryennattractive.

In the,treatment‘cf'low sulphur,;low arsenic calcines;~the

: best recoveriesfwere;Obtainedibyvthe use of‘salt~and sulphuric

- aeid., However,‘in sﬁite of the cher»reeoveries obtained by

‘e'the use of hydrochloric acid alone, this treatment was more

(8)

'attractlve than the salt and sulphurlc acid treatment because

of 1ts comparatlve 51mplicity.

In the treatment of -high sulphur 1ow arsenic calclnes the

:;best recovery was obtalned by the use of salt in aiding the

;sulphating actlon. However, in spite of the lower recoverles
ehﬁaéaa&aﬁg sulphatlng the calcines ‘with the omission of any .

: reagents is favored because’

,(A) Simplified treatm‘ent. |
' (B) Elimination of gold loss by chloridization,

The best treatment of the high sulphur low arsenic caleines

by Sulphating«acticnielcne, is preferred to the'best,treat-

ment of ﬁhe lowvsﬁlphur low arsenicicalcines with hydroehloric

. acid becauses

(1) Slmpllfled treatment.

(2) Ellmlnatlon of gold loss by chlcrldization
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(5) Recovery of the cobalt from the leach solutlons is standard

o practise>and w1ll offer no difficultles as shown by test
,”NQ. 23,

,(é,‘) Preliminary work on cyanidatibn'of:leac};e@ residﬁes;, iﬁdicat'ed -
 that no diffiéultj will be encountered in obtaining,good‘

' gold recoveries. -

,CONCIUSION

From annanalys1s of the results embodled 1n this research 1t may

L . be concluded that by a combination of reducing and sulphatlzlng roasts

a practleal and s1mple method of extractlng the cobalt from the -~
 concentrates,‘at the same tlme freelng the gold s0 that 1t is amenable

 ; to cyanidat1on,'1sfposslble. ‘“‘ B




TESTING PROCEDURES

Pictured below is a 13 K.W. electric resistance furnace which

has sutomatie temperature control.

Exhibit No. 1

Nearly all the roasting baoth
preliminary and sulphatizing
was carried out in this
furnace. Note the hole in
the back of the furnace
through which the pyro-
meter is introduced.

The silieca tray commonly
used is sitting on top of
bricks but unfortunately
both are difficult to
distinguish in this

picture,

The picture to the left
shows the usual position
of the door when either
preliminary or sulphatizing
roasting was being carried

Onle

Exhibit No. 2

14,
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The high sulphur low arseni.c roasts were usually carried out in
an open gilica tray placed in the furnace‘ as per sketeh below, The
tray was immediately covered with an asbestos board when withdrawn
from the furnace, This gave the so-called "confined-gtmosphere™ to
the cooling caleine,

Sulphatizing roasts on tﬁe calecines were latterly carried vout
in a silica tray which was partialiy covered by an asbesﬁos board

as shown below in the sketch.

Cross Section of Furnace .

I
B

N

3‘;

PrrOrMETER

Y

Door

NMINN
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The leaching of caleines was carried out in a beaker as pictured
in the left of Exhibit No. 3. Note the heater that the beaker is
setting on and the mechanical stirrer used for agitation of the pulp.
Conditions employed for
leaching were:

Dilution - 1-3 gms cobalt per
litre of solution.

Time - 20-30 minutes.

Temperature - 80-90 C,

No 3.
The electric furnace pictured to the right in Exhibit No. 3

might be noticed, This furnace was used for igniting the final

precipitates of the cobalt and sulphur assays, the procedures of

which shall now be given in detail.,

ASSAY - PROCEDURES

It is felt that a complete exposition of the assay procedures is
not justified in this report so only the bare outlines are included.
For further details on preparations of standards ete. any textbook
on assaying may be consulted.

\ There is in many textbooks on assaying an alternative electrolytic
method for the assay of cobalt., It might be worthy of note that this
method was tried, but because of the interfering effect of manganese,

it was found unsatisfactory.
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comsrr
‘~"Weigh out i or 2 gmstre'or calciné.

: Add 10-15 c.ce. HCL ~ digest untll oxides in solutlon.

Add 3-5 c.c. chlorate mixture, - slowly evaporate to dryness and bake.
Add 3=5. CsCo HGl again take to dryness and bake.
Add 1-3-c.c. HCL,
AddleO,c;c; HeO.

& Garsi wit;lﬁgo for 5-10 minutes.

Bringfjust:tb boil. | )
' Ges el with HgS for 3-5 minubes.

;JFilter - Precipitate tofcopper aSsay.

’ B@al flltrate to ellmlnate st gas.
Ada 10-15 c.c. 3 % Hzog. '
Pour into 500 c.c. volumetric flask.

<Add Zn0 emuision tp'pfecipitate,irqn -#cool,
.Aﬁdd’ﬁéb tb’506 c.c. mark,

‘Filter off 250 c.c. into 250 c.c. vol. flask.

'5~Transferfto‘400;c.c, beakér. . | |
Aﬁdrs CeCoa Hﬂl. |
- Boil until all\02 expelled. 2
| 844 25-50 c.c. HAc.

4434 Nitrosobetanaphthol (lO CiCo of 10 % solutlon for every
‘ ‘ 25 Mg Go present).

. ﬁilte‘x- - Ignite precipitaté {700-900 c.)
 Welgh as 60504 D |
‘Welght x O. 734 = weight of cobalt.
(Nitrosobetanaphthol solution must be freshly prepared by

dlssolv1ng the right amount of Nitrosobetanaphthol in glacial
: : ' acetic acld ) ‘




18, .

- WA‘I‘ER SOIDB.T_IE COBALT .s. Co)

)

‘Welgh out 5 gns calelne.

244 100 c.c. Hg0 emd boil‘l‘O minutes and filter
Add 3-5 c.c. HOL to filtrate -
- Gas with HoS gas etc."

" Proceed as in C,obalt»assay' of .ores. See i .’

ACID SOLUBLE COBALT (A S, Co)

. \‘Weigh out o) gns calclne.
| 283 100 c.c. O |
’ Add 1 c.c. conc. H2804 = Boil 10 minutes
Filter : |
448 3-5 c.ei HOL to filtrate
,Gas‘ with HpS: gaé“ ste.

- Proceed as in Cobalt assay of qres‘i' See & .

'
S | ; , |
“ ‘Wash copper"v‘prekcipitate" from fcobalf,‘ assay infb ‘B‘e‘aker usiné ‘as‘ | il
1ittie water as jpoSsible.' | |
B Ada 55_;219}.0:. BNOB'\” UL - ; R g |
 Add 35 c.c. Bromine water C
E,v‘a’por'até i;ziXtufe fdown,tda'vql\ume of 2-4‘c,,.c‘.’ b ’, : | 4
Add 25 cec. HgO. 7 . | | |
44 NH40H until just néutral ‘
B01l off excess HH40H
Add 1 c.c. Hac |

Addlgm(approx.)KI ' ‘ - ' kN AR IR E
‘ LTt rate with sta:adai?d sodlum theosulphate solution. o ‘
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SUI.PHIDE SULPHUR (8-5)

;

_Weigh out % to 1 gn of ore or calsine
o add ,5-10zfcf.c.' HCL - digest until oxides in 'sdlution -
Add 3=5 c.c‘. 'ni‘trir‘c‘chlorate,mixtur'e, evaporate,to‘ dryness ‘iand‘bake.'; |
Add 5—5 CeCs HCl - evaporate to dryness and bake,
Add 3-5 c.c. HCl
A4d 25-50 c.c. HyD e
Filter‘:snd”‘Wash precipitate well,
& ';VDiluﬁe tiltrate to 300 pr 400 c.c. - boil. - 7
| A4d ‘sufficient i)oi;iggfsaclz‘ to precipitate all the sulphur.
AliOW t0 ‘set on Wé:*rn'plate. Filter and wash prec:Lpitate
5 or & tlmes Wlth hot 5 % HCL solutlon and :E'lnally 2 or 3
‘ tJ,mes with hot water,; ‘ |
Ignite - Cool  — W"elghas BaSQQ&

Weight BaSO, x 0.1513 = weight of ‘sulphur

| SULPHATE SUIPHUR(SOA-‘-S) "

‘Welgh out 1—2 gns calclne :
Add 50-100 c.c. HgO = boil, filter and wash pre01p1tate well.

, Proceed as in Sulphlde Sulnhur. See & &
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" IRON .-
: 5

Weigh out L to ~—:-L«fgm of calciné or ore,

’.Add 5-10 CeCo, HCL = digest untll ox1des in solutlon.
'Add 3—5 Ce c. nrbrlc chlorate mlxture, take to dry‘ness and bake.
Add 5—-5 c.c. HCL, take to fdr'yne’ss; and balce;
Ada l5—°0 c.c.;HCl and heat.
ﬁ /Add Stannous chlorn.de solutlon drop by drop until all 1ron
e reduced a‘nd‘ ;Qne drop ih excess, ~,‘;Dilute t07400 e.c. volume.
Add ;19;1'5 c.c Mercuric Chloride solution |
844 10 c.c. “ ‘I'Vitrka;t"_ing”f soiuti»éxi -
Titrate with standafa permangénate solution,
i Tit‘ik‘ati‘ng 86 ;uti'onxconsistskof:‘ |
| a0 gns MnSO,,
- 165 c.cs HzPOy
160 o0, S0,

850 c,c.[Hgo

WATER SOLUBI.'E OR ACE"’SOLUBIE IRON (W S. I‘e or A.S. Fe)
‘ Welgh out 5 gms calcine . ' ’
| ‘Add 100 c.Ce water |
Add 1l ¢.c. HgSO4 (only for A.S. Fe)
 Boil for 10 minutes - Filter
'Evapora‘ce +o alznost dr’yn'ess ,
434 10-15 c.0. HOL | |
‘Add‘ Stannous ‘c,hloride‘ solution drop,by drop

 Proceed as in Iron assay. See & .
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ARSENIC

» 5
>

’“Welgh out 4 gms calcine (2 gm ore)
J.Add 5~10 c.c. HCl - dlgest untll oxides in solutlon
- Add 5-5 Co c. nltrlc chlorate mixture - evaporate to drynesa and bake ‘
ﬂl Add 3-5 CaCa HC1 - evaporate 0 dryness and bake
tAdd 5—5 e.Cy Hﬁl and warm untll dissolved. Transfer to a pyrex
flask With ‘the aid of HCl. Add gm of NaBr and gm ;

E hydrazine sulphate. Connect flasL with a distillatlon column.
Have a thlstle tube entering 1nto, and- continuing to the bottom
of the flask through which 25—50 CsCoe of HC1 may now. be added.~

’ Dlstill -*catchlng dlstlllate in a 250 c.c. beaker 1/5 full :
of cold water w1th tip of condenser Just below surface of waten,~
When volume in the flasL has been evaporated down to about
20 CeCe add 25 ¢.c. more HCl and contlnue dlstlllatlon until

‘ volnme;1n~flask,ianagain:about~20rc'o. “Wash~out condenSer
intotbeaker. Transfer contents of beaker t0'a 500 e.c. flask.

Add g few drops of methyl orange = EE
w,.Add:NH OH untll Just alkaline
Add HCL untll Just acld - cool completely
Add 5-10 gms NaH005
Add:lo CeCo staroh‘indicator solution.lf,
Titrate to stanaara color eﬁaepoint‘with standard iodine

solution.




TESTS

'rmmxglff

115O,gms conceksere eddedfte an~eXCess~ofestfoﬁg boiling
sulphurlc acid to convert everything to sulphates. The mixture
was flltered hot. The preclpitate was, roasted at éOO C. to 650 C.

“until all. actlon seemed complete. The resulting calcine~we1ghed

97 ems. _
Go in ealcine : ;f , : ’e“ : = 0.5 %
Co in water leach’ residue -4--4’ = O;ll %
Result. H
' 78 % Cobalt, water soluble.
‘;TEST No. 2

90 gms conc. were added to b01ling Hgsoé left over fram :
“;Test No, ; (The~hot acid from Test No. 1 was - oooled and the re-'
sulting precipltate of Aszos flltered off. ) The~mixture was
“flltered,hot. The precipitate'was roasted at 650 C. to yleld

104 gms calcine.

Total Go (Cal ) - e - = 0,76 .%’A
Co 1n'water‘leach~re51due s é w0.0BBw%’

Result: = . T .
89 % Cobalt, water soluble.

| TEST NOo ' ‘
2000 gms eoney were added to sufficlent boiling strong‘
HQSO4 %0 convert everything into sulphates. The hot mlxture was

E filtered. The residue was spliteinto,three parts, each part roasted

separaﬁely until all action seemed complete; as,follows:
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kcALGINE"’%k S T R 5 .3
' \Temp.,kof roast -;-H---‘-V-e--i-- Voo“ck.'-‘---'-;'s‘ésfc. el ‘66’5 C. o .
Total G0 mmmmmmmmmammmmeeen 0,46 % =mee 0.85 % ~o-= 0,50 % (Cal)
WeS: Co memm 0015 % === 0.22 % == 0,18 %
BB 00 St e 0,20 % mmem 0,24 % —mmm 0,19 %
do in tails =mm---- e 0,24 % --{-{’0,09 % come 0,11 9

Max, Co recovery S '45'%i——-- 73 %'-;-5 63 %
&.200 gms portlon of No. l calclne was mlxed with 80 gus salt and

given a chlor1diz1ng roast.

[kr_rotal CO =mmmmm 0.55%,’
W.S. Co ==- s 0249
85, G0 cemmmemees 0,30 %
Co in tails —mmmmmm—is J‘O,‘er %
Result: ER e - | :

54% Cobal‘t acid soluble. o

TEST No. 4 |
- 1350 gms conec, were aﬂded to an excess of strong boiling !

H2504 to convert everything 1nto sulphates. The mixture was

"‘f flltered hot. 470,gmsfof the preclpitate plus 25 gnms salt (Nacl)

| were roasted at 650-C, JA 52 em sample was cut from calclne and ,
callédkh.' The balance was mixed with an. additlonal 25 gms of

salt and given a further chlorldizing roast to yield 405 gms

s ‘calclne B.,
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 CALCINE* S oA B

" Total Co - memame 0460 % —memmmae 0;76 %
‘ W&‘S+‘G°‘_ = ‘,   w’ & ;0;5éf%"f?5*“f* 0.55’%,
‘Eotal Fe. ::T s ,22.5‘i%,-~+4—--—é 27;2 %.
’w.s. Fe i ‘ 5.1 % mmmmmmmmm 41 %
'insols' - -;; '”§f ;7; 3t5w;% f—~—~—4—~ '3,5f %
o RIRERAE %A, S
TotalAs il BL5 G avemin Bik
Cobalt recovery —------—~-1 f 93 % —;5--9---~ 93 %
TEST No. 5 r

1800 gms conc, were added to a: large exeess of boiling strong
 H‘SO4fto'convert everythlng,1nto‘sulphates. The hot mixture was

flltered and the precipitate assayed as follows.

o i 4%  AS e 0.3 %
QU mmmmmemm 36 % S = S meems 2,0 %
. Fe R 241 % 8048 mm=m= 22,0 %

W.S. Fe e 20 4. %

: No further Work was done on this test.;

o TEST No° 6

' 416 g&s conec, weie given a prellmlnary roast in a tray at
. en inltial temp of 550 C. and final temp. of 850 C. end yielded -
;  250 gms ealcine. The 250 gms plus 50 gms of salt plus 12 gms '
|  pyrite were . Toasted for two hours at 600 C.;~F1nal welght =290 gms

Result‘ ‘
Trace Gobalt water soluble.



r;ijT‘No. 7;J? ;

Sbmersﬁlphated concentrafe frOm Test‘N6.,5 was roasted with
'5~% éarbon'and‘again with 5’%rcarbon~ét 650 Ce  Itwwas then givep
a chloridizing roast with 3% salt at 650 C. | |

‘Result:
75 % Cobalt, water soluble,

TEST No. 8 ’

v 100 gms of cone. were. glven a preliminary roast at an 1nit1al
temp. of 550 G‘ and flnal temp. of 822 C. to yield 63 gms caleine.‘
50 gms of thls calcine plus 25 c.Co strong sto4 plus 1 gm carbon
‘;;'plus l gm salt roasted at 650 C., '

Result. :
80 % Cobalt, water soluble,

| TEST No. 9

2000 gms conc, were- glven a prellminary roast at an inltlal tempe.-

: of 550 C. and final temp. of 800 G. and- yielded 1190 gms calclne {9a).

Result.

TEST No. QB

250 gms QA.plus 30 gms salt plus 12 gms pyrite roasted at 625 C.‘

‘~f? and. ylel&ed 290 gms calclne (9B).

v Result' ‘ o
: ‘ Trace Cobalt, water soluble.f‘h
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_TES’I‘ No. 9G .* 3
lOO gms 9A plus 5 ans. plus 2 gms carbon plus 50 c. e. s’crong
‘Heso4 roasted at 650 C. and yielded 124 gus calcine 9C..
Result: . ' ‘
90 % Cobalt, water soluble.
lf' TEST No. 9D
’ 100 gms 94 plus 5 gns salt plus 2 gms carbon roasted at’ 650 C.
| ycalcingcoole;’d,f screened, mixed with 50 C.Ce k»strong H28,04 and re-
| roastedfat.ézs;c,l ' | |

Result. S ‘
' 93 % Cobalt water soluble.

l~'TEST No. 9E
100 gms 9A plus 5 gms salt plus 5. gms carbon plus 50 e.c%
H SO4 roasted for 22 hours at 625 C. to yleld 12'7 gns calcine 9E.

Result. ; : ‘ EIREE S
90 % Cobalt, water soluble.

TEST I\To. 9}? ; = o ’
100 gms 94 plus 5 gms salt plus 25 ¢, c. H2304 plus 2 gns G,
'roasted for 2 hours at 640 C “to yield 109 gms Calclne 9F. ’

Result‘ - :
‘ 62 % Gobalt, water soluble.

TEST No. 9G—l

100 gms Calcine 9A plus 2 gms carbon plus 50 c.Co Hgso 4» Toasted '

for-6 mlnutes at 550 C. to yield 148. gms.
Potal Co —mwm---= 1,15 %  Total Fe -~;~—-;- 52 %
‘W.S; 00 mmmmm———— 1,06 % W, S. Fo m=mmmmeme 6.7%

Result. : ' '
92 % Cobalt, Water soluble.
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| TEST No. 9G2° i

140 gms 9G1 plus 5 gms salt, roasted for 15 minutes at 630 C.
to .yield 140,55 gms calcine,

Total 00 =mmmm—em 1,16 %  Total Fe =—--wmm - 8 %

W.S. Co -—--;e—-— 1.15 *% W.S. Fo mmmmmmemm B

Resul'b. e e '
100 % Cobalt, Wa‘ber soluble.

‘ TEST NO. 9G13

150 gms 9G2, roasted ab 640—-650 Cs to yield 92 enms calcine 9G5.

Total Go =—m-e—= 1,46 % . 8. 00 =mmmm—mm 0,99 %
" Te 4--54‘-—-55 .7 % - A.S: Co _—------5 1.3 %
" A cmemeeem 15 % WiSe Po moommmctr,
LSRN ¢ 1Y R 0.59 % ’ |

Resul’b‘ o ‘
87 % Cobalt water soluble. :

90 % Gobalt, acid solub_le.; .

- TEST N6.~ 10

1000 gms conc. were given a prellminary roas’c at an 1n1t1al temp.,

e

‘of 550 c. a.nd final temp. of 625 C. to yleld 616 gns caleine’ 10A. -

Tota.l Go(cal. % --——-—--' L 56 %

w Z'Fé,',_______'_-.;-_-‘.,  Bl. 4 &

a7



© 7 CTEST No. 10B * 3

1100 gms 104 plus 50 c.c. H,S0, rossted at 625 C.

Total Co(Cal.) =-~ 1.32 %  W.S. Co. ——=— 0.65 %

" Fo mem—memam 49,8 % AS. 0O mmme= 0,73 %
: " Cu ";""""""""_',""" 1002 % W.S. Cu ----- o 0028 % g
A.S. COu —;—‘-—-5—- 0,40 % |

Result. « ' e : .
50 % Cobalt, water or acid. soluble.

 TEST No, 100

lOO gus ‘of 10A plus 50 C.Cs H SO 4 plus 5 gnms. sal'b 5. roas‘bed for |
'_1“* hours at 625 C. " ‘ ‘ |
Total Co(Cal ) === 1,09 | % 'A.sﬁ.‘c'q --,-} 0.66 %
n Fe —-—--an—; 43 % w.,s, Cu =-— 0.10 %
| ws | Co. ,--4~-—,- L 0.25 B¢ "A.s. Cu "-L--‘- o.4ol %
‘ Results. “ | o L
25 % Cobal'b, water scluble.

60 % Gobalt, acld solu,ble;.'

‘TESTNO. lOD

’ 100 gms lOA plus lO c.c. H2804 plus 25 CeCe HZO, roasted at 650 C.
| Total Co(Cal, ) —— 1, 54 % B4S. G0 ==== 0,37 %
# Fo cmmmmmeee 507 % 'w.sf'. Cu —mnm 0.02 %
WS, ‘co'--'-k-i-n-,'--é-' 0.04 % A8, Cu —mm 0.51 %

Result.
27 % Cobalt, acid soluble. -



TEST No., lOE

100 gms of 10A plus 4:0 CoCo H2504, roasted a'b 650 Co
“Total Co(Cal, ),--'- 108 % ;Wx.s. co;---—: 0.83 %
" ,;Fé,--,--'-,-*—-; 0.8 % ‘A;S.‘Co —— 0.87’6 %
e As~»--5---_~--- 47 % WS, Fe-——m 6.6 %
WS U mommcmemm 0,48 % AuS. OU ~—me 0,56 %

: :B‘e»sults" : ‘
: 76 % Cobalt, water soluble.

80 % Cobalt acid soluble.

‘I‘EST No. 10F -

100 gns oi‘ lOA plus 40 CsCs strong H SO were mixed and allowed |

2 4

: to react at room temperature untll they formed a- hard cake.
= | 'I'otal Co(Cal ) w0475 %

" Fe -;;--5-—- ‘28 5 %
W S Oo’ —=—m=emmas 0,56 %

o Re',s’ult: > R ' S
‘ 75 % Cobalt, water soluble,

5

TEST No. 10(; | . | |
50 gms 1OA plus 25 c.C. H2S04 plus 1 gm of earbon plﬁs' 1 gmof

- salt, roasted at 650 c., | |

Total Go(Cal. ) ce 113 % W.S. Co —--= 0.91 %

W o oemmeae--m 42,8 % A.5. Co (7)- 0.81 %

| “- AS e A S Boo % ' WOSQ Fe wmwe 4:;0 %
Aosi Cu "",,"".""""-—'f'-“ O 61 % W.5. Oy = ’ 0.49 %

Resul'b.
.80 % Gobalt, Water soluble.

‘ 290



TEsr‘fi\ro,lm‘ 5

- 1000 gms conc. were given a prel1m1nary roast at '750 G. to yield.

600 g;ms of 114,

TEST No. 11B

100 gns 11A plus 10 gms carbon plus 10 gms salt plus 10 ems

| prrite, roasted at 700 ¢., cooled and 50 c. c. H2804 added and further

o roasted at 725 ¢. to yleld 120 gms.

Result.
90 % Cobal'b, _water soluble.

'k*’_“TESTNo. 12 » ‘

- 1000 gms of conc, were given a prellmnary roas’c at 750 Ce -820 G.
for one ‘ho,u‘:c'.; Welght of calcine 565 gms, k ‘
D  Total Fo —=mm-—mm 54.8 % 5-8 ;-----,-- - 0.86 %

Total AS ==m----= 0, 64% §0y = § —m—m— 1,08 %

by'TESTNo. s G
400 gms calcine from test 12 plus 8 gns carbon plus 200 cace
2SO 4; roasted at 600 C‘ for 10 minutes.‘ Sulphates welghed 595 gms.
kSulphates ground through 20 mesh plus 20 gms salt, roasted at 640 Co
| ‘« :fo'r 12 hours to yield 537 gus calcine. '

‘Re'sult:.‘
80 % Cobalt, water soluble.




L.

- TEST No, 14 -
2000 gms of conc. were given a prelimlnary roast at 1nit1al temp.

: " of 550 C, and flnal temp. of 800 C. to y:.eld 1155 gms ‘calcine: 145\.o

| T'ot‘alfC\o --,-,--—-‘-—-_;' 1.50 % 504- S mmmemmmm 0,72 4
M Fomemeeem 54,8 % S = § mmmmmee 0.25 %
M AS mmce—— 2,64 %  Au(Cal.) =—we= 1,83 oz/ton
LA ¢} R 1.40 % f

~ TEST No.g1413 | | |
100 gms 14A plus 2 gms carbon plus 40 C.Ch sto 4’ réasted, at 550 .Cs
for 15 ;mmutes, ‘Weight of calcine 150 ens,

\ Tot.al 00 —mimmmmm 1,06 % WL €0 mim 0.98 %
" e .;;f.ff-_'n I S R — 105 %

" ,A‘s';-;-'---—'- 1,33 % T.5. Fe memmmm 704 %
" Gu—eem 0,69 % AS. Fo -—- 15,2 %

50,5 e 12,40 % WeSe O memmmm 6.;62  %

55 - 0.2 % ;n;.,s'..cu ———— 0.65 %

Result. : S ‘
87 % Cobalt,. water soluble. ‘

- 89 % Cobalt; acid soluble.

TEST No. 14C

100 gms 14B plus 5 gms salt, roasted at 650 C. for 15 minutes.

Weight of celcme = 96 gns.,



 » Total G0 =mmmm—mm 1.06 %  W.S. G0 =mmes 0,98 %

MBS mmmmmem= 183 % WS, Fe —mem= T4 %

" meeemeem 0,69 % AS. Fe ————= 13,2 %

804§ mmmmmene—em 12040 % W.S. Ou---m 0,62 %

Resulbssy i R
: 92 % Cobalt, water soluble.

'97f%7Cdbalt; acid soluble.

| TEST No. 14D S
B0 gus of 14 C., roasted at 680 C. for 1% hours to yield 36 gns

. calci;ney .

| Totel €O =—-m=-== 1.45 %  W.S. GO —=m-= 0.84 %

M Fe cemmeene 49,5 % A.S. €O mm-—m  0.83 %

M AS mmeeeeee 1,74 % W.S. Fe ———-- Trace

M Quemme——m= 0,92 % A.S. Fe mmmmm  0.80 %

80 of mmmmemmcmee 4,0 % WS, CU =--—-  0.45 %

4

§-8 mmcmmmmmmmene 0.1, % A.S. CU =—=== 0,80 %

' Resulti S T RIS :
‘ 58 % Cobalt, water or acid soluble.

" Fe memmm-em B7.2 % A.S. 00 —-——=  1.03 %

§-8 mmmmmmmmmmmm= 0,60 % A.S. OU m=m—m 0,65 %
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‘TEST*Nd:T14E~”

100 gms léA plus 2 gms carbon plus 7—

sto 5 roasted at 650 C. for 15 mlnutes to

Total Co - 102 %
HOAS eesee "V"l.zlsf%
WGy s 0.67 %

50 48 == 1,23- 70 % |

88 memen 00 %

Result'

‘TEST No. 14F

gms salt plus
yieid 149 gms
’W-S?‘
A,

WQSQ'

A-.'OS.‘

WeSs

. A.S‘o

90% cobalt, water and acid soluble.

: lOO egms of 14E, roasted for 11 hours at 688 C.

: Total €O Smemm 1‘45 %;
i ; Fe ;_____ ~'49,;,O' . %
 531~As _____ 1.68 %

L 0.94 %
80,5 —nmemeee s

88 —mm-mm-— NIL

~Results: - e '
' "~ .81 % Cobalt, water soluble.

‘ esa%fcobalt,‘acidksoluble._

- :’W.S‘o

Aoso

WéSo"

o :AQ‘SD

WeSs

B.S,

‘Go

Co

[k e e s o

1,01

ot > qm iy e

P

to.yield 73

i e ¢

1,01 -

0.88 -

40 c.cq
sulphates.,

4

%

%

%

%

%

aus.

,, %‘
4

35"
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TEST No. 14(},

600 @ns 144 plus 12 ‘gms- carbon plus 240 c.c. H 804:, roasted a’c

550 C. for 15 mlnutes. Weight of sulphates =895 gms.

Total Co (Cals) ==—m—--= 1,02 %
8.5, 00 mmmmmme g,‘ - 0.81 %
R SRR, : ,k,"’ 1.19 oz. /ton :
Au (C&l~~) . . : . ;l.25oz'./'bo'n ~

Results:
80 % Cobalt, acid soluble.

37 % Gold loss.

. 'TEST No. 14&
823 gms of 14G plus 4-_1 gms salt, roasted a'b 650 C for 13 o

 minutes, Weight of calcine = 837 gims.

Total Co (Cal ) gt l.@ ~:% .
ALS. Go - S e o ¢
Au (Cal;".:)  f : l Bl 0z /ton
_Au‘,' : ‘ i 1.08 0z /‘bon
Result' ) . : . . : ;
‘ 86 % Cobalt Water soluble.

lO % Gold loss

‘I'EST No. 14 I

'7'7 5 gms of lth, roasted at 680 C. for l—— heurs to yleld 660 gms

~ Total Co (Cal.) ’*"'f”’ 1. 18 %

A.S. Co mmmmmmmmen 1,02 %
Au (Cal,) ==m-=s-mmm==== 1,41 0z./ton
AU =mmmmee mmmmeee 1,20 0z./ton

Resul‘b. ‘
85 % Cobal'b Water ‘soluble.

14 % Gold Loss.
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TEST No. 14J i

596 gms 14I, roasted for 2 hours a'b 680 C. to yield 530 gms.

Total Co.(Est.) === 1.40 % *w 8. Co == 1. 2l %

Total Fe ~m-mmm-mn= 47,5 % AuS. Go —== 1.26 %
‘To‘ty‘a.l Cu -1;__-;.’--9 0.90% : “W.S. ”Fe o 'I‘race |
WS, Ou—mee—eeee 0,65 % AuS. To —m= 1.15 %
(A8, -Cu,;’“%;“’;“ 0u69 % A —omeeme 1,37 ozfbon

: Au»r(Cafl.‘) "’"""*"‘“,'""“ 1.59 oz./ton

. Result., o ’ :
86 % Gobalt Wate:c soluble. :

- 14 % Gold loss.

"]ZES‘I‘ No. 14K

200 gms of 143 were water leached. Approximately 10 gm ‘sample

cut from wa'ber 1each tailse B

\‘ A\i ' - ——em= 1.60 oz./ton

'msm No. 145

: Water leach tails from 14K Were cya_nlded in approx. O. 05 ‘percent

: ~»o$fanide~ solution with ppotectlve ‘alkalin‘ity kept at 0,04 % Ca0.  Period

o ‘agitation was 43 hours. Oyenide tails weighed 142 gms.

fu =-0i25 oz./ton

. Result: o o R—
84 % Gold recovery.



| TEST No. 14M

VlOOfgms,14A plus Bﬁgmsqcarbon plus«40,c.c. HESO4,'roasted at

,550’Ck for,l5.minutes; Cooled, screened and- further roasted for

13 hours at 680 c.kand vielded 100 gns.

, Total”Co (Cal, ) —= 1,50 % W, S._ O m=mem ,1.15, %

 W.S. Fe R 0.0 %  AS. Co —=- 1,26 %

‘Resulbs -~ ‘
76 % Gobalt, water soluble.,

84 % Cobalt, acid’ soluble.

TEST No. 144\1

40 ‘gns calelne 14M plus 3 gms salt roasted at 620 Ce for 15
¥ xunntes to yield 42 gns ca101ne. o
Total Oo(Cal.) === 1.45 % W.S. Co mmmm 0,17
o W.S. Fe ‘;;sef—-—; Trace ' A.S. Co ==m= 1.19 %
‘Résixlt‘: S L e e
12 % Cobalt, water soluble.
83 % Cobalt, acld soluble.

TEST No. 140

40 gms 144 plus 3 ems salt plus 2 gns - primary sulphates 148,
roasted at 620 C. for 15 mlnutes to yleld 44 gms
| Total Co(Cal ) - 1.4l % W.S. G0 ==mn 0;35 %
W.S. To —mmmmmmm=m Trace f~A,s,, Go =omm 1.;17 %
88 Te e 14 SRS

Result: s
' 23 % Cobalt, water soluble.

83 9% Cobalt, acid soluble.
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s caleine.

TEST No. 16

2000 gms conc., roasted at 750 G, to yield 1202 gns caleine l&A.

~Total Co(Cal. )

“n

:_A..._..--f‘-"-‘-‘ : 1.46 ,%

AS mmemmmememeee 47 %

" s: 3

 TEsp No. lGB

i 600 gms 16A plus 500 c. c. H 804, roasted for 15 mlnutes ab 55@ G.~f
o to yleld 900 gms of sulphates,”

'ground - 28 mesh and roasted at 600 c. for 25 mlnntes.

' equal 955 gms. g

ﬂ‘ Fe ..;._..,_;- L

-W'QS. ' Cu i

Aosyo Cu ;‘;‘”;‘*

Result.

| TEST No. 160

875 gms 16B roasted at 640 C. for two hours to yield 827 gms

Total Go =--==
;1" ' Fe ;--;;
o " Cu ""'"'"’“k
R —
‘ A;S;  Gu‘-—-;-
: Resuit§ : R

Totel Co =mmmm

90 % Cobalt, acid

. g 1.5 %

0.96 %  W.S. Go

—— s

5506 ' % AoS.CO = o as o

0.70 %  W.S. Fe

0.64 %  A.S. Fe

0.5 % ¢

82 % Cobalt, water or acid soluble.

1.00 %  W.S. Co

0.66 %  W.S. Fe
0,60 %  A.S. Fe

0.63 %:,,‘

or‘watér‘soluble.

o s

9 i o o S

i i o e

B5.4 %  A.S. Co -

0.79 %
0.79 %
5

These Sulphates plﬂs 90 gms‘salt were

‘Final welght



TEST No. 16D

250 gms of 16C leached w:.th 1000 c.c.‘ of 3,50 % stoé solution

for one hour at 80 C. Res:Ldue welghed 111 gms.

'”;Totalco emmmeee 1,00 %

S AS. G0 —es e 0,72 %

Result. . ' ~
72 % Gobalt acld soluble.

TEST l\To. lGE

250 gms 160 ground in a pebble mill for hour at. 50 % solids.

,Pulp acld leached with 1000 ¢.¢s 0f 3,5 % solution H SO for l1 hours ~

2
at 76 C. Residue weighed 115 g:ns;

Total Co "--‘-f-;-—j--—--"'—'-"‘ L loOG % "

B8y €O mmmmmmcmmmmae 072 %

Result: '
72 % Gobalt, a01d soluble.

TEST No, 16F

227 gms 160 roasted for four hours at 640 0. to yield 185 gmus

N caleine, : ; - ’

| Toﬁal-CO_ -:----Q 1."29 % “‘W.S'.,,Co” ——— ’ls‘OBi %

M e emmme 425 %  A.8. Co L '_1.‘04. %

M Guemmee 079 % W.S. Fe mmmmm b.:lo' %

Cm s B % AS.TFe--—- 19 %

WS, ‘Cuk,-,-,r--f '\0,64 % 50,5 --Q--f—- 6.7 %
A.8. cu,-;_..g; 0.68 % 5-5. --v\—j-‘—k---- 0.1 %

Result: - | " ’ | |

- 86 % Cobalt, water or _aeid soluble.



TEST No, lGG

125" gms 16F leached With 600 c.c. of 3.5 % H 304 séiutioﬁ
- one hou:c a'b 84 C, Residue weighed 90 gms;,
| ;Total‘ €0 mmsmmmmmmeee 1,20 %
AS _co' -,;754;----- | o.si %

Result' ' T ,
67 % Gobalt water soluble. ~

' ‘TEST No. 16H

500 gms calclne 169. plus 10 gms earbon plus 225 c.c. sto

for:

roast ed

,y‘a’b 550 C for 15 minutes, Cooled, ground - 100 mesh plus 372 gms

salt » reroasted for flve hours at 650 C. Fmal weight = 670 gms,

-Total op ---,~-5 1 09 % fw.s. €O —mmmm . 0.93
o Fe--...._ % A S.,f_ S 0.94
M Ou———em 070 %  W.S. Pe -f--;; R

w.s. Cuw--‘f-- o, 61 % AMS. Fe m-mem 118

s, Ou —emmm 0,65 % T R

S0 4.;-3 e 11,3 %

‘Result: ‘ | ;
85 % Cobalt, acid or water solubles

TEST No . 163'

5% gms 16H rer04sted at 680 C. t0 yleld 282 -gms calcine.

.Total Co ————— 1,28 % WeSe GO =mmme 1.04
17 . Fe ’_—;6-3 45.6 % : A_eS{’ CO  =evmmens 1004 :
M U mmeee 084 % W, s. Fe === 2.9

WS, O =me==  0.68 %  A.S, Fe ==--- f 0.20

Result. ‘
‘ 81 % Cobalt wat-er or acid soluble.

%
*

,%.

%
%

% <

4
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L TEST No. 1'713.

| 2000 gms cone., roasted at 850 .Cs for one hour., Cooled; sbmewhét,
tl_'added 50 gms of carbon and reroasted at 850 C. for 15 minutes. Cooled
| ‘added 57 gms salt and 7850-c.c¢ sto and roasted for six hours at

680 C. Final weight = : 1845 gus.

Total co(Cal,‘)f wmmmmee 1,31 %

TEST No. 178

L 500 gms l7A rereasted at 680 C. for two hours to yield 450 gms ' 
7".ealcine l?B. 250 gms 1VB leached for one hour at. 800,

Total Co (Cal ) (TSI S 5 1.45 %

WeSs €0 mmmommmmmmememe 1,30 %

WeSe OU mmmmmmememmemem 0.6 %

WeSe Fe mmmmmmm—iicmmem  G,07 %

Result"
' 90 % Cobalt, wa'ber soluble.f

 TEST No. lSA

~1000 gms conc., roasted at 500 to 550 for three hours. Then

~ temp. raised to 650 c. for 1 hour and Pinally to 700 G. for 15

" minutes, Final:Weighx =~606'gms./

ﬂ ‘A TotalkCo(0al;) --~;-~——‘ 1,45 % S-S _,-._; 0.1 %
M AS cmmmmmmememeem 5,6 % W.S. As -= 0.08 %
B J- p—— eeee 0.8 % BA.S. AS == 1.42°% b



;TEST No. 18B

100 gms lBA plus 6 gms ‘salt plus 50 c.c. H2804 roasted for -
| 20 minutes at 330 G. 10 minu'bes at 550 C. and finally 4 hours at
690 - 700 kC. ’ Flna,l,‘x&yelgh’c = 108 gms.
' Total o —mmmmmmeeee L84 %
WoS. €O mmmmmsmmmcse 0,88 %

Result.
: 15 % Gobal'b water soluble. -

'I‘EST No. 19A

1000 gms conc. roast.ed at (800-;,-.825;0.) for one hour and yielded

. B70 gms calcine lQA.

‘I‘otal Go(Cal. ) ceem 154 % 5-5 mm-m 2,43 %

" As;_..;.;_-_-_}' 1,06 %  W.S. As-- 0,05 %

304-‘-8"““" -—== 1.0 %  A.S. hs-- 0.60 %

A ,TEST No. 19B

lOO gms of 19A Were treated exactly the same and at the same tlme

1 as 100 gms 184 Were treated in Test No. 1BB. :E‘inal welght 112 gns.,
“Total Co(Cal.) -—‘--‘--'-—-“, 1.37 %

WS €O mmmmmmmmmmeem= 01021 %

. Results: R S ; ,
- 88 % Cobalt, water soluble.

TEST No. 19C ; |
100 gus 194 plus 45 c.c. HCL, roasted gently for one hour and
‘finished at 350 C. for one hour. Final weight = 100 gms

Total Co(CaJ. ) —mememem 1,54 %

W.S. Co == 5065%

~Result:
42 % Gobalt, water soluble.



il TEST'NO; 2QA -

4
2

2000 gms CONCH ;- roasted at 800 Co for ~hour and at 830 C. for

_ lé-hours. Weight of calcine = 1155 gms

Total Co(Cal. ) ST 1.’55‘

'f‘ﬁ A$, ”:‘ ; . ,  . 0°56‘

- Ferrous FG;*f%ﬁ#-"ﬁ-—éf ‘;2;5~

TEST NOo ZOB

j%

%

P

» 900 gms calcine EQA, roasted at 850 C. for 20 minutes and’ at

850 C. for 10 minutes. Final weight = 888 gns.

Total Go(Cal ) mmmmmcee 1457

[ A v o 0.58
Mg emanlileliie 1018

‘] Eefroué Fe —--fywree~——; 0,20

rast o, 200

'SOOfgms of calcihé 208 ground dry Tor 15 minuteé_pluS'lso CeCos

Ho90
' 10 nunutes._ E;nal welght = 480 oms .
. Totel Co.(Bst.) =—-- 1.36 %

- 'Fé —--a-;-____ f49'5 N}%

ﬁ “Cu -~—~ﬁ~—-;4~ ‘0998 '% :

S AS mmmmmemeem 0,43 %
WS, U memeeemmen 0,90 %

jRésult:

%)7

%
%

4

91 % Cobalt, acid or water soluble.

W.S. Co

Aoso COVV
‘W.8. Fe
,A.S. Fe

A.S. Cu

o v

- e

- &

4. plus 135 gms salt plus 10 gms carbon, roasted at 550 Co for

1.26

1.23

0.15
1.14

0.95

%

#
*

%
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| 'I‘ESTI\TO 20D '

300 gms 20B ground dry fTor 15 mlnutes plus 150 csCe H 804, roasted

'at 550 Cs and flnally at 700 C. for 14 hours. Final weight = 506 gms.

Total Go === 1,85 %  W.S. Co =——= 110 %
" Guen 0.8 %  W.S. Cu-—m—-  0.59 %
" Te --;5,f55;é~ % V.S, Fe --—= 0,03 %
" Aéy;;é—v 0.43f“%

Result. : ’
- ‘82 % Gobal%, water soluble.;~

gmﬁmmzm fkf~ SRR ot D e | : ‘g

5000 gms conc. roasted at 750 Co on floor of furnaee fof'li

'hours to yield 1683 gmse -

~ Totel Co(Cel.) ==mm—mw=  1.57 %
MRS mmmmmmm—————— 0.6 %
NS e m———— 2,06 %

TEST No. 21B

100 gus calcine 214 plus 5 gms pyrite plus 15 CsCo HCl plus

15 CQCQ H

20,‘roasted at 550 C. for g hour. Weight calclne = 10 4 gmso, :

Total coccal ) oo 1. 51 %
wus; ;Co’-;—-;---—~;;—4 L %

:‘ Result‘ By |
’ 74 % Gobalt water solubles




TEST No. 210 :

52 gns o:f‘ caleine 21B heated in beaker at 550 C. for one hour

: to yleld 52 gms

| Total Go(Cal ) e 1,51 9%
WS, Go -;--,V-—e‘-----=------t--1 1,05 %

Result.
70 % Cobalt Water soluble.

J TEST No. 21D

100 gms calclne 21A plus 5 ans pyrite plus 15 gns salt, roasted
,?gﬁ'fsso o. for 1% ‘hours. Weight of calcine = 119 gms.
Total Go(Cal,) mmmmmmmm 1.27 %
‘W.S. " Co PR LR s Q;§4 %

Result. S e -
’74 % Cobalt water soluble.

| _TES‘I' No. 21L

- 400 gms 214, roasted for one hour to yield 581 emss

Total Co(Cal ) —;—f-_,.f--‘)' 1.65 %
MRS e 0.40 %
" v 8 s S ) i ) 1013 %

- TEST No. 21M

100 gns 21L plu‘s 10 gms pyr'ite §1us 15 c.c. Héo plus 15 c.cs
Hcl roasted at 400 C. for one hour. Final Welght 114 gms.
Total Go(Cals) mmmmmmmm 1,45 %" |
W.S. Co -e—-—~'-~—'—-,--=‘-'-g: 0.85 %

Result: ; : PR
58 % Cobalt, water soluble.
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”TEsmzlp g

lOO ens 2113., ground dry‘ and leached fer one hour with 5 %
sulphurie acld solutlon. : : |
Tota.l Co(Cal ) ____f._,___, 1.57 %

. AoSe Co *—ﬁf—"—*;—~--~ | lso %_ .

Result. S
o 64%Cobalt acid soluble.

| TEST No. zzA

4»000 gms conc., roas‘oed at ’750 C. for one hour and five minutes

on furnace floor w:.th pyrometer in the calclne. Final weight = 2284 gms.

thal c,o(oal.k) mmmmemee 1,54 % , S

TEST No. 22]3

’ 500 gms 298 ground dry plus 50 gms salt roasted for one hour
at: 590-600 C. to y:Leld 538 gms calclne. |
Total 00(0&1.'), i 1,43 4 A8, Go —iem 0,25 %
" ‘AS"_..A'..,.'_'...‘-—.-V ,O.él % ‘W;S. C\i'-éé—; 0.48 %
WS, Co ------——5-  0,15 % A.S. Cu -=—= 0,80 %

Result.
10% Gobalt, Water soluble.

,1'7 % Cobalt, acid soluble.



TEST No.~220'-

100 gms 22A plus 40 CaCo solution roa.sted at 450-500 Ca for

2 h’o.u:csr. Fmal Welght = ’110 gns (‘solu’oion': 35 ‘c.c.‘f water plus. 6 c.Ce.

,.HQSO plus 5 gns salt)

Total Co(Cal ) ==== 1.40 %  W.S. Go =m-= 1.00 %

w.s. »Ee“—f—-;--;--'rz.sg % A.8.Co === 0.77 %

Total Fe —;-e-s-—e;'49,o’ % AS. Cu —mem 0.62 %

Result' ”
e % Cobalt Water soluble‘, B

’TEST No. 22G

100 gms 22A plus 4(3x c.c. of solution and evaporate to dryness at

550 Ce plus 20 c.c. more solution a_nd roas‘o :t‘or 2 hours at 350 Ce

(solutlop:, 4 coCo ,HQl plus 2 .q.c., H2804 ‘plus 52 c.C HZO t0 ‘last
18 cgl.'f::.‘ pbrt:ioi; édded 2 G.C, MOTE stoé) F:Lnal welght = 104 gms
>"TotalaCb(Oal.)n-;5f 1. 48 % A. s. Co e o 92

Total Fe --e;-;;—-; 52,@ % K. Fo —mn- 43

Result s : ‘
62 % Cobalt acid soluble.

TEST No. 22N
lOO gms 22A plus 50 CoCo HCl roasted for 2 hours.
| Total Go(Cal.) =m=m-—= 1.54 %

W.8. Co mmcmmmmieeme= 1,01 %

£.S. 00 cmmmommne 1.00 %

65 % Cobalt water or acid soluble.

%

#



- TEST No, 23

200 gms Csgleine 20 C,

" water leached .

Filter

Ppt. to waste —

plus. & gms Ca.CO5 ~

Filtrate made up to 1000 c.c.

200\0,0; portion - : Heat
Stir

otahs

Filtrate - 5 ¢.c. 5 % H0,
o plus 1 gm 08005, hadi Stir

Filter

Heat

PptoB ——

25 e}é. ﬁortioh
for assay

. Filter

 Filtrate made up to 300 c.cs

375,050; Filtﬁate = lean CaCOB-—_Heat,

H" Ppt,c; , :

, ,‘Filter:

- TFiltrate - 1 gm Ne(00,— Hest,

Ppt.D -

__TFilter

Filtrate - 1 gm Na,C0, | —— Heat,

P_ptoE —— - \7

Filter

- Filtrate - 13 gn Nagcos -~ Heat,

Fiiter

PpboF ——

_TFiltrate

sbix

sti?

stir .

stir

e



e TR

Product

Heads

Ppt.A

Ppt.B
Heads
Ppt.C
Ppt;D
Ppt.E
Ppto.F ‘

Filtrate

Results:

Additions

= e

2 CaCo
e 3

1 gn CaCo
-

98.5 % Cobalt recoverable from leach solutions.

1 em Nazco5 will ppt. 2.0 gms Cobalt,

0,87

0637

Tr,

Assays

0.90
0.27
0.39
0.24
0.19

Tr.

o

Te
0.15
0.07?

Tr,

e con e



TEST NO. 253

e , S S e o B
o 200 c.c. portion of 1eaohed treated simillar to Test No. 23 with the

'exception of additlons whiech: are shown below.' :
‘ Assgys

Product Addi’clons G  cu  TFe
Heads. L Cil 126 10,90  0.15
3 Eﬁt.A | | ;1lgm{05005 e ‘ ;0.65,‘ 0,482
nB 5k gn 02005 ——-  0.90 =
.  0 ? 2 gmNazCOS | 1.26  Tr. o

o Result’ ‘ :
£ 100 % Cobalt recoverable from leach solution.

TEST No, 250

50 gms of calclne 17B were treated similarly to test No.23 Wlth the

' exception of the addltlons whlch are shown below.

SR D
Product Additions - .Co .. .Cu .. -Fe.
Heeds === 130 076  0.07
‘Ppt.d B gn CeCO, ——— 0,72 Tr.

"B - zgula CO. 1.26  0.08 —
Filtr&te ’ i i ’ S ‘ : e e -

Result' '
98 % Cobalt recover&ble from leach solutlon.
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IEST No. 244 '
100 ams ealclne 22A plus 9 c.c, HCL plus 30 Cole Hzo, roasted :
at 450 for 1 hour to yield: 100 gns caleine.

Total Co(Cal.) --f—--;--'- 156 %
" Fe mmmmemeae- 5.0 %

A W B
",‘W-,s; 00 cammmommmeeee 11 %

Resul’c.. : '
72 % Cobalt Water soluble‘

kTEST Mo, 2413

50 gms of 24-1; plus 23 c.c. Hzo plus 2 (3 c. HGl roasted at

‘350 Cs to yleld 50 gmsa flnal calcine. :

Total Co(Cal ) -f-;+~-~ 1.54; %
A, Co e 1,07 %
; o VA.;s Fe —=--n il 1’;.%11 %
“Result‘ | U e
69 % Cobalt, acid soluble. ’
'msm No. 240

100 gms calcine 22A plus 6 csc. HOL plus 2% C.Cs H250 e roasted
ka'b 550 'C, for hour to yleld 104 ams calcine., 4 k

= Total Co,(Gal.) ‘"'5"“ ' 1 48 %

W.Ss 00 =mmmmmmmmmmme= 1,01 %

 Result: |
68 % Cobalt, water soluble. :



5,

TEST No. SOA“ 3

7 2000 gmns cone., roasted at 800.C., for 40 mlnutes to yleld

1207 ng'calcine;‘

Total Go(Cal.) SNSRI TR
: < ";  Fe ”, e 620 9

B e ‘1.95 K
W S s 12,2 %

| ;TEST o, SQB

lOO gms SOA plus 50 CeCo strong HCl roasted at 550 c. for
: l honr. F:Lnal Welght 10:3 gms. k

Total Go(Cal ) mmmemmee 1,48 %

. s.' 60 mmmmmmmmimeme 1,17 %

Result*~ o
82 % Cobalt water soluble.

| IEST No. 500 ,l : g
100 gms 5OA plus ‘15 gms salt (:aéded in agueous solution)

o roasted{at 550600 C. for 1} hours.

Total CO[Ests) m—mmmm=m-  1.87 %
| : WeSe CO> _ : 0,,94: %‘

~ Result‘ ' 4 :
: '74 % Cobalt, water soluble.



400 gms 30A rossted at 650 C. for % hour. Final weight = 380 gus.

Total Co(Cal.) ---- 1,55 %  Total § --=- 2.62 %

WeS. GO Smmmmmemem 0,31 % 50 =8 —=emem 1.05 %
WS OU mmmmeeeee ',0;18 %

o 20 % Cobalt, waber solubles

TEST No. 1B

100 gms calclne S1A plus 50 . c. HCl drled slowly and roasted
at 8560 G,\for hour. Flnal welght 102 gnms,

 Total Co(Cal ) e 1,52 %

7.8, 00 mmmmmmmmmmmmam 0,75 %

.. Result: , , SH
o 50 % Cobalt, water soluble.

"I'FEST No. 310 ,

100 gms BlA plus 15 c.c. H20 plus 15 e.c. HCl roasted on hot
plate at 550 C, for hour. Flnal welght 101 gms.

Total Co(Cal ) mmm——meee 1f.54 %V

WS, o e . 0.6¢ %

Result‘ s ' '
A% Cobaltx Wa‘ber soluble.

TES'I‘ No. 31D '

‘: Same as test 31C except roasted in furnace 1nstead of on hot
‘plate. Flnal welght - 101 ng.
| Totel Co(Cal.) =-mmmmme  1.58 %
WS. G0 mmmmmmmmcmmmmn 0,92 %

Result. v el e ;
60 % of Cobalt, water solubles

- 52
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o TEST No. oA - -;

110 gms ealc:.ne SOA, roasted at 600 C. for 6 mlnutes. Final
‘ weight lOngms. .

TEST No. B2B

90 gns of 328 plus 15 c.c. HCL plus 15 c.c. Hy0, roasted for one

‘hour at 400C. Final Welght = 92 gms.

~Total Co(Cal ) ---—-‘-'-—e 1.8 K3
W.S. Co —= 75 0.88 % \
8eS. 00 mmmemmmmmmmen 0,94 %
'Br,i,n‘e ;%1. 'Go?' --"--d--f?---,fk" 091 % ;

Result' : ‘ ‘
60 % Cobalt, water, ‘or ac1d or brine soluble.

; ‘I'EST No. oy
2000 gms conc., roasted at '750 Ce Roasi;, stopped syhort‘]‘-y after

W.arsenic flame died —down. F:Lnal Weight 12';’0 gms,~

Total 0O —m=c—m-=- - L. 59 %
50,~8 —m-m-- ~~==== 0.61 %

TEST No. 34-_'8

500 gms Z&A roasted at 650 Cs for 16 minutes to yield 480 gms
caleine '34B.

'IEST No. ,54:0

100 gms ZAA plus 15 c.c. HCL plus 15 CsCe H20 roas’oed at 550 G,
 for one hc)ur. R lﬁ‘inal weight = 99 gms‘._u

 Total Co(Cel.) =—--=--==- 1.40 %

Result‘as % Gobalt, water soluble.



TEST No. 54D

7

50 gms 54B plus 7 B HCl plus 7, 5 c.c. H 0, roasted at 550 O.

2
for 35 mlnutes. Flnal Welght = 50 gms.

| Total Co(Cal.) .;.;;.;.____ 1.2 %

,‘,w.'s. _coff s - 077 %

Result. '
‘ 55 % Cobalt Water soluble.

TEST N’o‘. BS54

2000 gms conee. roasted at 825 ¢ for one hour and a further two

hours at 750 C. Fiualvwelght 1126 gms

B8 00 mmmmmmmmmmeee Nilf

TEST Nb. S7A -

300 gms conc., rOasted at 750 € on furnace floor untll arsenie

flame dled. Approx. 30 minutes.

;TEST No. 4Qﬁ

2000 gms eonc.; roasted at 810 C for 55 mlnutes - removed and |

'cooled away fram open. air. Flnal»weightj 1165 gms ‘
| | Total Go(Cal.) ——mm 1,50 % 88 S 21.%2 %
RS P —— 0.5 % 80,-8 —mmm- . 0,18 %

VQEST NO. 40B

200 gms 4OA, roasted in open tray at 450 C for 50 minutes.‘
Final weight ‘= 190 gms.,

| Total Co(Cal.) =m=---=- 1.59 %

WeS. €O mmmmmam—e- S 0.62 %

Result' :
39 % Cobalt, water soluble.
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TEST No. 40C .

100 gms ,of 404, roasted in,partially‘ covered tray at 450 C.
for one hour. Final Weight 97 gms.,

Total Co(Cal.) =mmmmmmm 1.56 %

w&,%_"/;ﬁ',“m%%,‘

Result: 5 . &
: 54 % Cobalt, water soluble.

TEST No, 4OD

‘ lOO gms 40A plus 5 ceca H SO4 plus 10 Co c. H 0 dried at 250 C. '
'for one: hour a.nd roa.sted in- partially covered tray at 450 C Tor
- one hour. Flnal Welght. 105 gms.

Total Co(Cal.) mmmmmemm 1.44 %

f ' R ‘ ) ! Wos.« Co ._ plogerd. E 094 %

‘Result: -~ I
. 65% Cobalt water ‘soluble,

‘I""ST Nos 4:OE

90 gms 40D reroasted at 650 C. for 40 minutes in open trayo
_Final Weight = 87 gms, ‘
Potal Co(Cal.) =--w==== L1.51 %

WCS‘ Co o e e i i 2 l.ll %

Result 3
7% % Oobalt, water soluble.




BB

TEST No, 40F,

100 gmséOB reroasted at 625 C., for 40"minutes in open tray. ‘a
Final weight = 98 gms.

_ Total Go(Cals) m=wmmm—==  1.62 %

W.S. Co ——eeeee= 0.82 %

 Result: ‘
‘ 50 % Cobalt water ‘soluble.

_TEST No. 406

100 gms 4OA plus 15 ciCe H2504 plus 5 gms Hzo, roasted at 450 C.

i‘or 1—— hours in covered tray. Final Weight 115 Zns .
Total /Co(Gal.) f.....-...,.,..; 1, !34 %
; Ws 00 “ommmmmcmemmmmm 0,60 %

Result' | : | S

45 % Cobalt, Water soluble.

- PEST No. V40H

100 gms 404 plus 15 gms salt, roasted at 450 C. for 1F hours

 in covered tray.  Final weight = 122 gms.

Total Go(Cal.) =m=m-=-= 1.24 %
Total § —mmmmmmmmmmm=ne 686 %

‘Result'
81 % Cobalt, water soluble.
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TEST N‘o."401%

lOO gms 404 plus 40 ams pyrite roasted for 2 hours at 450 C.o
Flnal weight = llO gns.,. : |
Total Co(Cal.) mmmmem 1,37
' W.S. Co —-'-‘-y--~—‘~‘-----,-'—‘-~' 0,83 %

Result‘ :
60 % Gobal'b Water soluble.

TEST No. 403,

100 gms 40A plus 5 gms Na 804, roasted at 450 Ce for l—- hours,/
vFlnal weight 105 gms. ; e
Total co Cal ) mmemmmme 1,47 %
. S. Co 7-‘--—"-;--—---'----‘ 0,95 %

: Resul'b' SR L '
' 65 % Cobal't, Water soluble.

‘IEST No;‘ 40K :

50 gms of 40G, reroasted at 625 C. for 40 minutes. Final

weight = 43 gms,

Total Co(Gal.) =mmmmme-  1.56 %

WS, G0 mmemmmmmmmmmem 1,12 %
e et L - 0.32 %

. Result: RN
72 % Cobalt, water soluble,



TEST No. ‘40L

'15,0;gmsiof" 401 \relroiast’ed at '6'25‘ C. for 4’=Otymki‘1’1utes. ‘Final
weight = 48 gms. ) o
| }Tdi;al Co(Cal.) ~=— 1,43 % 80,8 —mem 1.1 %
kfw_.s, do'-f—;;----e‘ 0.86 % S8 coemms 0,15 %

k ) Result. ‘ =
L 60 % Cobalt water soluble.

'IEEST No. 40M

50 gms 407 reroasted at’ 625 Ce for 45 m:.mrbes. Final

Welght 48 gmso

‘ Total Co(Oal ) e 1,52 % 80,=8 =—== 2,64 %

.5, ‘,co demmmmmmem 118 S-8 ——==—= 0,30 %

Results | |
74 % Gobalt water soluble.

TEST No. 4:ON

50 gms 40H reroasted at 625 C. for 45‘minut.es.r Final
welght 48 gns.,.

Total Co(Cal.) =—===-=== 1. 29 %

WeSe 00 mmmwmmmmmmme 1.16 %
80 -5 , .14

5 ; e %
Total As ====-=n 0.40 %

Result: ; ; L _
: 90 % Cobalt, water soluble.




’EESTTNG. %1A;

2000 gms of conc., roasted in the tray at 750.C. for 65 minutes.‘ '

Flnal weight 1465 gms.
80,8 ~mmmmmm 0,06 f%
| 88 mmmmemmem 21.04 %

TESTNO. 413

100 gms 41A plus 15 gms salt roasted at 450 C. for one hour ‘

" and 20 mj.nutes. Final weigh'b 102 ens.

Total Go(Cal ) mmmmm L8 % 80 5 - 357 %
w.s. co e 0,18 % S-8 =mmmciem 0,47 %
Result; o | : | -
L 15 % Oobalt water soluble.
*,IEEST No, 428

2000 gms o:f conc., roasted at “775 T, for 55 minutes. Final

weight = 1180 gms.
§oS mcmmmmmmem 19,39 %

'I'EST No. 423

lOO gms 42A. plus 15 gns salt roasted for 1% hours at 450 Cs
_,Final weight = 120 gns. - | S
Total Co(Cal ) ----’ l2e % S0 S == 6,00 %
W.S. 6 s mmsiiions 0.91  % P R : 0.32 %

75 % Gobalt, wa‘ber soluble.
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TEST No.’484
2000 gus conc., roasted at 800 C. for 70 minutes. Final
weight = 1155 gms.

| S=8 mmmmmenmee 17,09 %

TEST No. 4_-53 i

100 gms 438 plus 15 gms salt, roastea for 80 minutes at 450 G,
' Final weight = 121 gms.

| Total Co(Gal.) ~=== 1.26 %  §0,-S === 5.90 %
| WS, Coli-—----‘----‘-'-" 0.0 % s '—k--~—r‘-;--, 0.25 %
Ryesuit‘: T Lo S |
: 72 % Cobalt, water soluble.

TEST No. 444

QOVOOTng' conc‘., rbasted on furnace floor at : 825 . for 30

: minutes.f F:Lnal Weight 1180 gns.

_TEST No. 448

| 500 - gms 444, roasted at 450 C. for 80 ninutes.
Total Co(Est ) mm=- 1,29 % SO -s m—— 3,98 %
W.s. Go e 088 % 58 ;—--—,—-’ 0.17 %

‘Resulb:
88 % Gobal’c, water soluble.
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msr o, 440

500 gms 44B plus 25 gms salt, roasted for 60 minutes at 450 C°

and for a further 2 hours at 725 Co
‘,.Total Co(Cal.) mem= 1425 % 80,5 =~m- 4.20 %

WeS. 00 =mw-mmmmem Trace . S-S —=m-=- 0,27 %

TEST No. 44D

. ,SOO,gme,ééA plus 25;gms‘ealt, ?oasted,in,ﬁuffle for 2 hours,
: Final weight = 580 gus. ; | -
Total Oo(Cal ) e 1.29 % sg 4.5' La 5,21 %
. s. Co i 0.97 % f-% - QT 0,05 %

Result‘
75 % Gobalt, water soluble.

| ImST No. LUE

400 gms 44D roasted at 600 C. forg50 minutes. Weight of
caleine = 287 ems., k ‘

Result, L : ; ,
"~ 43 % Cobalt, water soluble.

"I’EST No. 450

4000 oS conc.,‘ roasted at 800 C. for 35 minutes. Welght of

célcine ;~3570 gns,

TEST No.- 45B

400 gms 45A plus 60 gms salt, roasted in partially covered tray

i\for 1—1~ hours at 550 c. and 1% hours at 400 C. Weight of caleine =

524 gms .

Result.« e
, 41 % Cobalt water soluble.
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TEST No. 450

400 gms 45A plus- 55 gns Nazco s roasted in partlally covered k
; tray at 350 T f‘or 3 -hourss, Welght of calcine 4.85 gms., |

~ Result: : k
‘ 18,5 % Cobal'b water soluble.

51 % Cobalt, aecid soluble.

| TEST No. 451)

400 gms. 458 plus 71 @ns Na,S0 4‘7320, roasted in partially .

' c'overed"tray for 3 hours at 350 C. Weight of "\célcine = 462 gms.,
CResult: |
24 % Cobalt, water soluble.
46 % Cobalt, acid soluble.

TEST No. ASE.

400 gms 45A, roasted in partlally covered tray for 2%; hours
&t 350 C. Weigh'b of calcine = 400 gms.’
Result:
49.3 % Cobalt, water soluble.

, .TEST No. 457

lOO gms 458, roasted at 620 Ce for 45 minutes. Weight of
calcn.ne 90 gms.

- Result: ;
89 % Cobalt water soluble. ;

"I'EST No. 456

375 gms 458, roasted a“b 625 C. for 45 minubtes. Weighfl;‘ ‘o';f ,

,calcine = 552 gms

Result: - B
86 % Gobal‘b, water soluble,



TEST No, 45H

400 ens 45C, roasted at 600 C. for 50 minutes. Weight of
calcine = 397 gms,

Result:
85 % Cobalt, water soluble,

TEST No, 45

400 gms 45 D, roasted at 600 G. for 50 minutes. Weight of
calcine = 392 gms,

Result: - ,,
86 % Cobalt, water soluble,

TEST No. 45K

350 gms 45E, roasted at 600 C. for 50 minutes. Weight of
calcine - 330 gns, |

Result: - : ‘
68 % Cobalt, water soluble.
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