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£ INTRODUCTION

A representative sample of goli-silver ore Irom the Keystone mine,
Menhattan, Nye County, Nev., was submitted for these tests. The ore was en
‘altered diorite rock with very smell amounts of sulflde minerals of copper,
lead, zinc, antimony, and arsenic disseminated in fine grains throughout.
As indicated by test results, much of the silver content of the ore
apparently vas associated with these sulfide minerals. . The gold probably
occurred with iron oxides in the ore., Assays showed 0.16 ounce of gold and
2.8 ounces of silver per ton of ore. =

This investipgation was made to study epplication of activated carbon in
the cyanidation trcatment of the ore. The treatment proposed for use et the
mill is as follows: The ore is crushed to' minus-10-mesh size und separated
into plus- and minus- €5-mesh portions. The minus-10, plus 65-mesh sands are
cyanided by leachlng and the minus- 65-mesh slimes by agitating. After L8
hours of agltation the slime pulp is thickened to about l:l water:solid ratio,
end. part of the pregnant solution is recovered. The pulp is then diluted
to a 2:1 ratio, apd the remaining dissolved values are extracted with the
activated carbon. The barren pulp then can be discarded. This procedure
ellminates the necessity for further washing the slime pulp and also recovers
most of the exccss sodium c¢yanide required for extracting the optimum amount
of silver from this portion of the orc.
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CRUSHING AND SCREENING

The sample was crushed in the laboratory rolls to pass o 10-mesh screen
and the ‘minus-65-mesh portion was scparated by further screening.

Assays showed the plus-65-mesh portion contained 0.09 ounce of gold and
2,46 ounces of silver per ton, which represented about 50 pcrcent of the gold
. and 70 percent of the total silver in Ol percent of the original weight of ore.
This was the portion to be cysnided by percolation leaching. ’

The minus-65-mesh portion amounted to about 19 percent of the original
‘weight and contained 0.4 ounce of gold and 4.0 ounces of silver per ton,
representing about 50 percent of the gold and 30 percent of the silver in the
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entire ore, This portion was to be ¢

yunided by agitation ang glven sdditicnal
treatment with activated carbon to re

Cover part of the dissolved values,

PRELIMINARY STANDARD CYANIDATION LESTS

| les
Standard Cyenidation tests werpe nmade on both the plus- and minus-65-mesh ! g}ﬁ
Dortions of the sample, In each test 200 grams of' ore, with GO0 m1, of HxQ, 1 o
0.9 gram or NaCN, and 0.6 gram of Cad were agitateq in a 2-liter mottle on the | 3
laboratory r0lling machine., The rcegents useq Corresponded to 9,0 Pownds of i 'Y,
NaCN and 6.0 pounds of Cal prer ton of ore op 5.0 pdunds of NaQN ang 240 pounds’ [ C¥
of Ca0 per ton of solution, Thig standard laboratory cyanidation test has §
been found 1o indicete very closely the Cxtractions that may- be éXpected, i
whe ther leaching by percolation Or straight cgitation of slimes is Proposed ‘ :
for a given ore. : . P . |
‘ : : | ca
After 2L hours treatment & percent of the gold ang 49 percent of the - !' gl;;
silver were extracted from the Plus-05-mesh Portion of the ore, Consumption ! )
of cyenide was 0.9 pound per ton of feed, and lime Conswiption was 3,8 Pounds, !
The cyanidation residue assayed 0.015 ounce of &ld and 1.40 cuwces of silver o
Per +ton, ‘ P : ‘ the
A perallel test on the minus -65-mesh portion shoved zhout 9% percent | }ri
eXxtraction or gold and 55 percent extrection of silver in 2k hours, Reagent | 5é5)
consumption was 2.3 pounds Of cyanide ang %5 vounds or line per ton of feed, e
The cyanidation residue assayed 0,02 ounce of gold and 1,85 ownces of silver | i
rer ton, ' ' ' 103

Si
Calculated over-all extractions were 91,8 percent of the &ld in the “
whole ore and 51.8 percent of the silver, Combined reagent consumption

was l.]l pounds of ¢yanide end 3.9 bounds of lime ber ton orf ore, Combined

: 1 e
residue assays were calculated at 0,016 ounce of gmld ang 1.49 ources of | cI))n_'
silver rer +on, Further tests for longer beériods of treatment showed no t i .
8rpreciable increases in extractions of gold and silver puy resulted in higher | the
Cconsumptions of toth Cyanide and lipe ., , ' } po.
In treatment or most ores containing silver, it ig Hecessary to use an ’
€xcess amount of Cyanide during leaching and agitation to extract the silver s
satisfuctorily, on the other hend, @vld can ve extracted, Satisractorily by . _ B
using only tinc amount of cyanide actuall; consumed during treatment. R i
: | 6
A further test Yas made on the minyg ~GU-mesh bortion of the ore. Using 5 Jéo
only the amounts Of cyanide ang lime cshown to have becn consumed in the | £
s tandaxrd test, which wes 2.5 pounds of NaCN and L5 bounds of Cen per ton of | g1
solids, This Arovided only a-very slight EXcces of cyanide, The puly was ‘ un;
agitated for ok hours as before, Gold cxtraction wes about tho samnc, 95,5 .
Percent, but silveyr extraction dropped to 7.8 percent, The residus assayed
0.02 ounce fold ang 5.15 ounces of silver per ton, Po:
il
tal
}f Like -2 - bl
i
|
{
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ACTIVATED CARBON TESTS

In other investigations where ectivated carbon was used in-simultaneous
leaching and extraction of dissolved values, the use of excess cyanide and
lime adversely affected extrections. When the use of excess cyanide to
extract silver was necessary, better results were achleved by applying thc' -
activated carbon to the pregnent pulp after cyanidation was completed than
by conducting simultaneous leaching and extracting operations during . ... .
cyanidation. 5 -

In the present investigevlon it was proposed to apply the activated carbon |
to~the pregnant pulp after most of the pregnant solution had been removed £
and the remeining portion had veen diluted. - This-converted the use of the:
carbon to a clean-up {function eand eliminated the use of'equipment for filtering .
and washing the pulp. It also permitted recovery and re-use of most of the
excess cyanide and lime present in the pregnant. solution that was:removed.

A cherge of the minus-65-mesh portion of the.ore was agitated for 24 hours
and allowed to settle briefly; about helf of the clear preguant soultion was
then dccanted. The same amount of water was replaced,enough lime and cyanide
were added to maintain a slight excess ol each, end agitation was continued
for another: Ph-hour perilod. The pulp was sottled again, end cnough pregnant
solution decanted to rcduce the water:solids ratio to l:l. The pulp was
then diluted with plain water to 2:1 watcrisolids retio., A charge'of
activated frult-pit carbon wes sdded, end the pulp was agitated for 2L hours
morc. The carbon was then removed, and the several test products were
assayede. : -

In the first 2 houwrs agltation, 9%.% percent of the. geld and 17.3
percent of the silver were dissolved. In-the second 2l hours agitation,
only 0.7 percent of the @ld and 5.7 percent of the silver were dlssolved.

In the third 2b-hour treatment, 0.) percent of the gld-and 7.6 percent of
the silver were dissolved. The total gold dissolved from thls minus-65-mesh
portion was 94,3 percent, and the total sllwer dissolved was 50.6 percent.

The seme results, expressed in enother manner, show that 46.2 percent
of the gold and 8.5 percent of the silver were removed in the first pregnent
solution, and 32.0 rercent of tho gold and 9.6 percent of -the silver were
removed in the second pregmant solution. The activatcd carbon. extracted
16,0 percent of the gold and 11.T percoent of the silver, 0.5 percent of the
gld and 0.7 percent of the silver remained in the barren solution after
treatment with the carbon, and 1.9 percent of the mld and 69,5 percent of
gilver remalned in the tallings, which assayed 0.0L6 ounce per ton of gold,
and 2.20 ounces per ton of gilver. b

The calculated over-all eXtractlons from both plus- and minus-65-mesh
portions of the ore were 9Yl.7 percent of the ¢old and W7 percent of the
silver. Data of the activeted carbon test are also shown in the following
tables:
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Cyenidation of minus~65-mesh ore including use of activuated cerbon

Extraction, percent

: Time of agitation,
Gold | Silver | hours
9530t ., y o A3 ; 2k
7 547 . ; | 48
) | 1:6 ) : 12
| Di:stri'bution, percent
Product Gold g -2 Silver
|
First pregnent SOIUEION ¢ 4 wwidlsiominin g oo | k6,2 , &5
Second pregnant SOLULION. se vt vonneesy, | 32,0 5.6
Loaded CATDON«s s s vevnestsainnensnsane | 16.0 | 11,7
Total values reccover ‘da.-qouconoo--nau II ) 9)';'02 '} : @08
B&flen solutiol-l'.-.ll.lll..llill‘l'!.. E I:} F ’ l?
T&ilingscnuulvuluccluoonoc-ooaoaolon.c j _L)-b , 69.5
100,0 ' 100,0

The preceding test was made as follows: A charge of 200 grems of the
minus-65-mesh portion of the. ore. was pulped with 600 ml. of HpO containing
0.25 gram of sodium Cyanide,. corrcsponding to <45 pounds per ton of ore, and -
045 grem Of lime, or 4,5 poungs Per ton of ore., 'The rulp wes rolled in g
2-l1iter bottle on the laboratory.‘mllin;g machine Lfor 24 hours and 295 ml, ot
Pregnant solution was removed. Titrations {or lime and cyenide showed that
240 pounds of NaCN and 4,0 pounds of Cu0 hed been consumed,

The pulp was brought back to the originel voiume by adding 295 ml. of
H20 and 0,05 gram each of NaCN and Ca0 were added to retain a slight excess
of cech-in the Pulp. It was then rolled for another 2 ~hour period, - At this
point, 400 ml. of bregnant solution was removed, Titrations for lime and
cyanide showed that 0.25 pound of NaCW and 0.6 pound of. Cad had been consumed,

The pulp was then diluted with 200 m1, H-0, and a charge of 2.0 grems
ol activated carbon was addeds ' This carbon ; ¥hilch was manufactured from
fruit pits and crushed and sized between 10- ang 2h-pesh SCreens, is usually
referred as 1CX24 carvon, No more lime or Ccyanide was added. %o the pulp, but’
it was agein rulled for ol hours, - - .

The ¢arbon was thon removed by screening and wes washod, dried, and
assayed. The barren solution was tltrated for lime and cyanide and showed
traces of each, The total consunmption of reagents was 2.25 pounds of NaCN
and 2,6 pounds of Qa0 per ton of nre.

Culeulated cong waption of reagents for both plus
portions of the ore was 1,2 pounds of NeCN
OIG. : .

- and minus-65-mesh
end 4.0 pounds of Cu0 ber ton of.
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GRAVITY CONCENTRATION OF MINUS-65-MESE CYANIDATION TAILINGS"

The tailings from the cyanidation of the minus-65-mesh portion of the
ore werc pamned, and small amounts of heavy minerals were recovered., These
vere examined with the binocular microscope, and some sulflide minerals were
seen, including some comparatively coarse grains ol Jamesonite. Analyses of

the pan concentrates shoved:

GOldesaasneroscsreneaasOds PEr ton 0,268
SilVveressesassvesscsone do. 16,30
APEenNiCesees s sunaceses porcent - 1.18
Tt veteisia s & & sadonae s ¢ do. 9
Teadoesenasranaonnnoases do . o[
Antimuny.u......-..'.-. do . 055
do. 25

COPPE:‘I'.....--.oo_---ooaol

These concentrates represented 1.9 percent of the gld and 135.1 percent
of the silver in the minus-65-mesh portion of the ore. This corresponds to
1.0 percent of the total @ld and 3.0 percent of the total silver in the

whole oxe.

Lo Apparently, additional small amounts of gold and silver could te recovered
"by passing the minus-0)-mesh cyanidation tallings over shaking tables. The
same results might be achieved by use of a gld-type Jig in the grinding
circuit before the ore was separated into plus- and minus -65-mesh portions.

SIMULTANEOUS LEACHING AND EXTRACTION OF GOLD AND SILVER FROM
MINUG=-64~MESH ORE WITH ACTIVATED CARBON

A comparison test was made in which carbon was used._during a 24-hour
treatment poriod. The carbon extracted the dissolved values during
simultaneous leaching end extraction. The procedure was as follows: A charge
of 200 grams of the minus-65-mesh portion of the ore was pulped with €00 ml.
Ho0, and 0,25 gram of MaCN, 0,45 gram of C20, and 2.0 grems ol actlvated
1024 carbon were added. The pulp was rolled for oh hours. The carbon then

was removed and all producis assayed.

The carbon this time extrocted 91.5 percent of the gold and 27.5 percént

of the silver contained in the ore. The barren solution, however, carried

2,1 percent of the gpld and 6.6 percent of the silver, which had been
dlssolved from the ore but not absorbed by the carbon. The taillings retained

6. percent of the original gold and 65.9 percent of the silver,

Cyahicle consumption during this test was 2.1 pom1d.s.per ton of ore and |
lime conswaption was 4.1 pounds. ' '

the whole ore were 90.5 percent
These Iigures do not include
after the carpon treatment of

The calculated over-all extractlons on
of the gold and U3.) percent of the silver.
the values remaining in the barren solution
the minus-65-mesh portion of the ore.
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The results of this test_indicate lower tXtractions of £0ld and silver
than the results of the method Proposed for the Plent, which wes breviously
described, However, certain adventages should be considereq that may offset
the lower recoveries, barticularly when cons truction or alteration of a
treatment plant is beling cons idered,

These ‘advantages are (1) that only 24 hours agitation is necessary, ang,
consequently, the number of sgltation tanks can pe reduced to half, for
8iven tonnage being treated; ang (2) there is no neceesgity for thickening
and subsequent dilution of the Pulp, as in the other treatment , end, thus,
€quipment for this purpose 15 not needed, . '

SUMMARY

Tests were made 0 Investigate a Proposed treatment. me thogd Tor gold angd
silver orc from the Keystone nine, Manhattan, Nye County, Nev. mhe 4re wus
Ccrushed to minus-1C-mesh. and separated into plus- and minus -65-mesn bortions.
The ‘Plus-65-mesh portion is cyanideg by leaching. Lz:,boramry tests indicated
that & percent of the @ld angd Ly percent of the silver could te eXtracted
from this portion in 24 hours with g Consumption of 0.9 pound of Cyenide  and
3.8 pounds of lime per ton of ore, . , :

The minus ~05-mesh ortion was cyanideg by agitation for 4§ hours, in g
s tandard manner, glven what dmounted to o wash by decanting the Pregnant
solution to reduce the water:soliq retio from 3:1 ts 1:1, diluted to 2:1, and
agltated for o4 hours with ug tivated carbon, The carbon cxtracted virtually
all the remaining dissolved values from the bulp. 1This comblnation treatment
resulted in 94,2 Percent extraction 0f gold and 24,8 reent extraction of
silver from thig portion of the ore, Cyenide consuuption wag 2425 pounds per
ton of ore, and 1ime consumption was 2,6 pounds, ! SEL 4

Calculated over-all extractions were 1.7 percent of the @ld and 45.7
bercent ol the silver in the entire Ore. Calculatsd Consumption of reagent
for treatument of the entire ore wag 1.2 pounds or Cyanide snd 4,0 Pounds of
lime, . i

Theze date compare Tavorably with the results of standard Cyanidation
tests on the orc, which indicated 91.8 percent exXtraction of the &ld and
51.8 percent extraction of the silver in the entire ore ang feagent consumption
of 1,1 pounds of Cyanide and 5.9 pounds or lime. The elimination of equipment
for filtering ang washing the slime Pulp would more then offsct the difference
in silver extraction, The other differences vere neglipibvle, -

The use or actlvated corbon in 51mul taneous leaching and extraction of -
of dissolved values from the ninus-65-mesh portion of the ore Was also tested.
for Comparison purposc, Calculated extractions from the entire ore Were ‘
50.% percent of the gold ang 43,1 Percent of 1le silver, Reapgent consumption
was about the sume as in the other tests., Thege oxtractions of gold and:
silver were lower than when carbon was used for clean-up burposes only, but,
the use of 54111 less €quipment snd the shorter time required for such
treatment night prove advantageous when nev plant design or alterations were
being consildered, .

Laboratery tests indicated the Poscibility of emall increases in
Tocoveries when some sulfide mineraly wore concentrated by gravity from the
minug-65-mesgh tadlings,

Lhye -6 -
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