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— THE CYAWIDATION OF A SULPHO-TELLURIDE ORE,-

The problem considered in this work, is the deter~
mination of a suitable scheme for oyaniding a low grdde
Cripple Creek ore, ¥Yor several years many attempts have
been made to solve the metalurgical problem presented by
such ores. . .: '-.Z:-":Ii o

Shipping to Colorsdo ity costs 31 00 par tun a.nd
roasting cogts $0.76 per ton. The - traaﬁmm i"sllmd an:
the high grade ores which is chlorinat-i@ﬂ m: p'klm‘imtim
followed by or by cyanidation alone, each of which processes
is precludéd by commercial comsideration.

The process followed at the Independence Mill at
Yiector, Colo., is that of fine grinding followed by
cyanidation, '

At ths Golden COyole Xill at Colorado City, & roast
is glven the ore pravious to cyanidation. A flow gheet
is shown herewlith.

Flow sheet Golden Oycle Mill,
Ore-unloaded from R. R. cars.
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The Portland Mill of Colorado Clty glves a roast
to the ore followed by chlorination in barrels and
eyanidation of tailing from chlorination.

A flow sheet follows:
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Flow sheet Portland Mill.
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Many solutions of the problem presented by these
low grade ores of Cripple Creek have been suggested
and the failures are equal in number to the suggestions.
The reason for failure seems due to the difference be-
tween the action of KCy., 4n gold and on the telluride
of gold.

In our experiments we attempted to determine
the extractitn attalinable by the following methods of
cyanide treatment.

(1) straight leaching on raw ore of different
degrees of finess; (2) Fine grinding in tabe mill
followed by agitation; (3) concentration with
eyanidation of tailing and of concentrates; (4) Roast~
ing the ore followed by (a) straight leaching; (b) Fine
grinding and agitation; (c¢) Classification of material
with leaching of sands and agitation of slimes.

THE ORE.
The ore upon which these experiments have been
made i a typlcal low grade ore of the Cripple Creek
district. It is a lot of 50 pounde received from the
Rexall Mine of Viector, Cols,
The values are contalined in the telluride of gold
sssociated with pyrite and fluorite in a phonolite gangue.



Tho

The analysis of the Ore is:

810, -~ 57.00
Ca0 2.82
Fel 3.54
KX

20

8 3.59
Au. $7.00
Ag. 0.22 o0z,

Acidity~ (1) Bolution acidity - 20 gms ore made to pass

a 160 mesh scrcen were agitated with So coc water 15
mirmtes and filtered?l?iltrate'was titrated with(N¥)

NaOH solution giving a trace of soluble acidity (2) Latent
acidity— 10cc (¥)NaOH were added tof;;;sidue from (1)

and agitated for 15 mimates and tiltred:n§&1trate was
treated witﬁ*ﬁﬁgégn golution giving latent scidity 10.8
1bs Ca0 per tom. (3) Total acidity- 20 gms of ore made

to pass a 100 mesh soreen were agitated with 10 oc(¥)
NaOK solution and 25 coc water for 15 minutes and filtered.
Piltrate was titrated with(¥)H,30) solution giving total

acidity 22 1lbs of Ca0 per ton. This inorease of total

_5..



acidity may have bren due to some action of NaOH on

soluble salts associated with the gangue.

Leaching and Percolation:-

The object of this series of experiments is to
find the extraction attainable by simple leaching or
percolation. Three samples of 3 A. T. each thru 20, %0
and 60 mesh respectively were put into 3 beskers and
100 cec of KCN solution consaining Yo 1b. KCN per ton were
added, @fter standing 48 hours the substances were filtered
and washed., The KON was determined in the filtrate and
the residue assayed for Au., The results of this series
of experiments are given in the following table.

Table No. I.
Screen mesh 20 %0 60
KCH consumption 9.1 9.6 9.5
#bs per ton
Assey before 9.6 5.60 6.80
Asssy after 9.6 5.60 6.80

# No lime added.
The XCN Solution under the conditions used, has accord-
ing to these tests, no ection whatever on the gold eof

this ore.,



The next experiment wa; ﬁdeterminei whether fine
griﬁding would make the gold amensble to KCN solution.
A sample of ; 1lbs was put thru 100 mesh screen previous
to dry grinding in e tube mill., Three campsigns of 1
hour, 10 hours, and 24 hours duration in the tube mill
were made, & sample being taken after each campaign.

A screen analysis and an extraction test were

made on these sample: with the res:lts shown In Table Fo.2

Table Xo. 2.
SCREEN ANALYSIS, =
:Feed to Mill : sample 1 } 3 _say
Sereemn Wi, gms.:h i wi.: . R S H
mow el @i oo e a6 i i e
Zotad 329 :99:160 :99 162 ;98 783 : 99
Less i % 1 12 1 i 3. 2 .8 3

On the extraction tests the resmlis of which are
shown in Table Ko3 3 A T of pulp were agitated with
12 A T of 0.5% KCN solution for 2% hours. The high
sawple

gold content in this smepde is due to the spotty nature

of ore.



Table No. 3.

Wt of : Pulp ¢ pulp after: extraction: KCN : %
Sample : oz ton; treatment: Lon ons sextread
Pulp : : : : : :
lor 162 ame.- Q.46 - 0,2W 0.22 17.5 : 48

10 hr, :165 * : 0.50

-

24 hr, 791 " : 0,48

0.25 (1,5 50
Q.2 1322 54

0.25
0.26

oo safor o
IEOIE I TR
»

e s »

This shows that fine grinding furthers the
extraction obtained, The results, however, do not show
a commercial practicability for such a scheme since the

tailing still contains 50% of the original value.

Concentration with cyanidation of Concentrates eand
of tsiling,~ In this test a smmple of 880 grams of ore
was crushed to passas a 30 mesh screen., This product was
concentrated by panning with an ordinary gold pan.

The concentrates and tailing from this concentratien were
cyanided seperately using a 10 1b KCN solution for tailing
and & 40 1b KCN smol for concentratey with the ieuults given
in the tables % and 5.

Table ¥o. 4.

Material : wt, gms. . assay , Wt of Au. : Percent of
- 0z tom o Q{0 i _total An.
Original : : : :
ore 880 s Q.64 -~ 001931 —100%
Concentrates § : :
Tailing . :

809 ' oo .01193%  _61.84




The loss of gold equal to 16.6% was due to the
loss of slimed sulphides in concentration. The ratio

of concentration is 16 into eme,)

Table No. 5.

:Screen : wt of : Au oz : extract.,: % : KCXN
smesh ; sample :  ton ;. oz/ton jextract : Cons
Tail - : : : : :
ing - Thru 200 5 AT : D.M8 i Be072 15 : %.5
: Thru : : : :
]_-_DO 5 v 1 0.28 s OQOM . 165}+3: )"'-O
On : : : : :
1100 2 " 0.26 ;. _0.02 i 16,6 ;4.6
: Thru : : : : :
Conc : 200 : 1 n .22 1080 ;18,18 : 20

This process is not suitable on the ore giving only
a low extraction of the gold therein.

The ndxt sxperiment was to determine the effect of
roasting the ore previous to cyanidation on the extraction
cbtainable. Roasting makes the ore more permeable to
solution, and also freewe the gold from combination with
sulphur and tellurium. A sample of 908 grams of ore)all
of which was thrua a 16 mesh screen was roasted in an assay
miffle. The content was lowered from 3.59% to 0.2 8,
The temperature at the start was less'than 600° ¢. and
then rasied to 1050°C at the finish. The fritting
temperature as determined by # Mack & Scibird on a
gimilar ore was 109000. The sample of the roasted ore

was tested thus with a 0.5% KCN solution, according to

e



the following schemes: {a) 3 A.T. leached by lCOcc

gsolution in a beaker for 48 hours, (b)2 A.T. ground

thru 200 mesh and agitated with 6 A.T. of solution.

{c) % A.T.oclassified sands leached~- slimes agitated

with 3 times as much solution.

The results of the roast are given in the Table No.6.

Thickness Time

of Ded : hours

Table No. 6 .

e o ¥

+ inch . 11

LR 2 2% 2 J hl s

0z Au per ton * Final
before : after : Temp,
044 . 0.5% : 1050°

Roasting of & Telluride ore,
Yol. 95

#ME& AS.P.

The results in the extraction are given in Table No.7.

:Treatgment:Ore A.T.

glven :

3

Table Mo. 7.

-
-
»
»
2
-

KCN :Assayore :Assay : ext. : %axt,
Cons,1lb: oz ton : talls:ioz ton:

er ton: 0z ton;

1.4 _C_0.5% 70,27 0,27 : 50.0
2,0 . 0-51‘- . 0126 ; Oo23: 51.8

b : sgitation’ 2

¢ - combination: 4

slime

3.7 slimes were very small
sand 1.5 0.54% in amt,-tails combined
| o b *




The extraction obtained is only 50% leaving 50%
of the value in the tailing. The small additional
recovery in case (b) does not warrant the addad. ccat of
sliming and agitation. In case (¢) thc rec"overy is
comparativedy small. The reason for wh::&is::mﬁhm
as the trestment given sands was exe.ctlar -?hehs__af-llg‘;'ééﬁ}t‘ii' ]

case (a).

GENFRAL CONCLUSIONS:-

In general & roast gives approximately the same
extraction of gold as fine grinding. The low value of
the ore would hardly warrant either of such processes
as the changes for milling would exceed the values
recovered. With & recovery of 50% or $3.50 in the
roast cyanide schemes the changes of $%.76 apportioned
between # freight to Colorado Springs $1.00 roasting $0.76,
mining $2.00, general expensze $1.00, would ceuse a deficit
of §1.26. Fine grinding is as expensive ez roesting but
would decresse the deficit as ore could be credited with
$3.85 for a 55% extraction. It follows that (1) & cheaper
scheme of treatment is neocessary in which (a) the roast
is eliminated (b )agreater extraction is obtained (2) The
mill sust be near the mine to save transportation charges,
(3) the output of mine and mill m:st be large to lower
the item of gemeral expenses.

-11-
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