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Newmoat Gold Company,vformerly Carlin Gdld Mining Company,
is a publicly owned corporation, 95% owned by Newmont Mining
Corporation. Newmont Gold 'Company has operated gold recovery

operations North of Carlin, Nevada, since 1965, Development of

the Gold'Qaarry ore body, 19 kilometers south of the original
mine, resulted in the decision to construct gold recovery and
ancillary facilities in what is referred to as the Southern Area.

Plant No. 2, 'located 11 kilometers North of Carlin, Nevada,
was designe& to treat 6350 tonnes per day of oxidized gold
bearing ore  assaying 2.5 grams per tonne of Au at an average
recovery of 87%. Flowsheet development conducted by Newmont
Personnel resulted in the decision to construct a carbon~in-pulp
recovery c¢ircuit preceded by two-stage grinding. Detailed
engineering was done at Toronto by Bechtel of Canada beginning on
January 1, 1984, Actual construction began on March l, 1984, and-
was completed in June, 1985, First feed was run on June 22,
1985. ‘

Plant No. 2 reached its design throughput on a monthly basis.
in October, 1985. However, rseveral dgsign problems became
evident ‘as the: Plant was  operated. All of kthese will be
discussed later. Current;throughput rates ére 7710 tbnnes per
day, and an expaﬁsion to 8164 tonnes per day is "anticipated
during 1987, L JH ‘\ P

The. Plant No. 2 ‘flowsheet, equipment, and the design
problems hentioned,previously are discussed by dnitﬁdpéraﬁion. A
flowsheet is presented in Figures I and II. i

~Crushing ' G :

Ore is. received from the mine and dumped;in;d ¢oarse ore -

stockpiles sorted by hardness and by grade. nThé>§:g isL£pen féd

with a 9920’ ;oaderg'through a sgtationary :grizzly ”y}fh\ Q;61 mo,

square openings inte a 250 tonne feed hopper.
is broken~with,a'Tramac'hydraultcjrock breaker. T e
A 1.52 m wide hydraulicaliy»drivén'pan“feedeéydiséhgg
from the feed bin to a Simplicity 1.52 n vibfating,gri;;iy |
15.2 cm;sldc;ed openings. ' Oversize material 1s’b:oken%i” afN‘

Oversized material

m X 1.22 m Trayiorfjawicruéhéf”sat’éé’ls.i cﬁ; while uhagféizeiiaM;'
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discharged onto a conveyor belt by a 1.22 m hydraulically driven
pan feeder. Crushing plant product is then conveyed on 1,22 m
conveyors to a l.22 m stacking conveyor which. discharges into a
10200 1live tonne crushed ore stockpile. The primary crushing.
facility 1is designed to operate on a two shift/day, seven
day/week basis, with one shift reserved for maintenance. ' Nominal

'tonnage rate is 810 tonnes per hour.

Crushed Ore Reclaim and Grinding

Testwork on Gold Quarry ore performed  at the Mineral
Processing Systems Inc. pilot plant in York, Pennsylvania,
indicated that either autogeuous or semi~autogenous primary
grinding would suffice at ?lant No. 2. Autogenous grinding was
selected on the basis of lower maintenance costs and fewer
operating problems. However, in order to reduce the problems
caused by critical size material in .the primary mill, it was
decided to use an autogenous mill/crushing circuit rather: than
purely autogenous grinding. o

Two hydraulically driven variable speed pan feedere
discharge crushed ore from the stockpile onto the 1,07 m mill "
feed conveyor, Minus 9.5 mm pebble lime is fed directly to the.

mill feed conveyor fromv‘a 129 tonne - lime storage bin by  a

variable speed screw conveyor at a nominal rate of 1.6 kg/tonne.“'

Primary grinding is done in an 8. 54 m diameter by 3.05 m M.P.S.I.
mill equipped with a 2610 kw wound .rotor motor. The Primary mill

discharges through 6.35 cm slotted grates to a 2.44 mw x 6.1 m**ﬁ
vibrating screen equipped withk 9.5 mm x 25.4:. mm slotted*zﬁ

polyurethane panels. Screen oversize 1s crushed in a 2.13 m
Symons shorthead cone crusher operated at a closed-side setting
of 9.5 mm. Crusher product is recirculated to the primary mill.”

Screen undersize is pumped by a Warman 25 4 cm x 30.5 cm-

steel lined pump to the cyclone feed sump. - ~Cyclone feed is

pumped by a Warman 35.6 cm x 30, 5 cm steel lined pump to a bankc
of seven 66 cm Krebs hydrocycloges, four of which operate under

normal conditions. Cyclone underflow ‘1s split in half and 1is fed%ﬂ‘:

to two 4 m x 5 5 o Marcy overflow ball mills operating ' in“

parallel. ThﬂSG mills operate W1Ch a 45%. charge 0f:7.62 cm ‘balls = -
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and are equipped with clutch driven 1305 kw motors. Ball mill
discharge flows by gravity to the‘cyclone feed sump.

Cyclone overflow is discharged to four leS m x 4.3 n Kinergy
trash screems equipped with 28 mesh polyurethane screen panéls.
Screen oversize 1is teturned'to the secondary grinding circutit,
while undersize is pumped to two 12 m x 12 m surge tanks., _

Grinding circuit product éverages.58z minus 200 mesh and,
average power draw is approximately 15 KWH per ton.

The major design problem in the grinding area was screen
sizing., The grinding circuit trash screens were, as désigned, of
insufficient capacity to haﬁdle design flows. The faétorsv
contributing to thé shortfall were a lack of appreciation for the
highly viscous nature of the slurries and a lack of experience in
calculating area requirements for the Polyurethane screen pagelé._
These problems are being addressed by the installation of .é
linear screen to gain additional capacity. ‘

The plant was designed to accomodate convetsion to semi-
autogenous grinding. Although the plant net design throughput
rates as built, a decision to expand to 8164 tonnes per vdayi :

resulted in the decision to convert to semihautogenous'griﬂding{ :

In order to permit continued ‘operation of the - cone crushér; a

" magnetic head - pulley was installed on the ‘screen oversize

conveyor and two 'be1t~'mégnets were positioned above the cone
crusher feed conveyor. to remove balls from  the‘ crushep feed, i
Also, ball charging facilities were installed. This convets;pn' 
has proven successful and has resulted in significantly increased
throughput, ,Currentiy,sthe,millris being operated with a'72‘ball'
charge. : U e e e VL R
Thickening, Lcaching;:amd?cérbOn-in-Tulp ,
Grinding J,in,3écywﬁidev}vdonta;ning solution reéulﬁs in ' 
dissolution of approximgzéiy 60% of the contained gold inpthe o
grinding~ci:cuit.f{§~5i  Ak Dok LT e B | L
Digcharge~ﬁg9m_chqwgninding area surge canks’is'pumpe§”t95§;ruﬂ

25.9nmwgpv%ggélsgg&high-m&ﬁaithickener.~ MASSVflaﬁ is&ﬁe§§dtédiw :
prior to the.thigkener to provide a milrfféed‘tbhhag&ffigﬁ}e‘§§¢i: =
metallﬁrgtcalfﬁécbunting and the slurry is sampled'fpr assay of

solids and §6iu:ion.
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Thickener overflow solution 1s pumped to a series of five

carbon adsorption columns operated in. a cascade system. '° Each
column contains approximately two tonnes of activated carbon.:
Carbon 1is rransferred countercurrently to solution flow by Sala“
recessed impeller vertical pumps. Loaded carbon is screened on a -

.20 mesh Tyler O. 61 m X l 8 m vibrating screen and stored 'in a

loaded carbon storage bin for further treatment. A 1.2 m x 2.4 m

vibrating screen followingythe last carbon column removes ‘any

carbon which might overflow the carbon columns. .Barren solution

from the carbon adsorption circuit is pumped to the mill solution

tank for reuse.

Thickener underflow at approximately 45% solids is pumped to
a six stage sgitated 1each circuit, The leach'taﬁisﬁare 11l m x
11 m and provide 12 hours of residence time. Air is spsrged'into'"

the tanks to provide oxidation. ,

Leach circuit discharge is pumped to a six stage carbon-in-
pulp circuit. Thistcircuit consists of s8ix 9,75 m  x 10.4 m
tanks, each equipped with 10 kw. agitators with dual A-310 high
efficiencyd‘impellers. Interstage <screening is provided by
modified E.P.A.C. launder screens with air lifts to the launders,

Figure II1I shows the screen arrangement. Screening {s at 20

mesh, and 8ix screen panels in each tank provide a unit flow rate
through the screens of 60 m3/hr/m of . sereen area.A “The screen

surfaces are swept on both sides by l4.4 m /min (per tank) of 1.1

kg/cm air produced by 190 kw Hof fman blowers. ‘The air {is

introduceéd through 25 4 wmm vertical pipes, 3 per screen side,
terminating at the screen base.i Air on the upstream side cleans
carbon particles from the screen surface, while the air on the
downstream side produces a Jlifting effect to aid slurry flow into -
the launders. This air~ lift effect and the use: of submerged'

launders reduces the drop between C.I. P. stages.

Total C.I, P. residence time 18 8 hours., Average screen,Iife~
using- the standard squareﬁ;opening ‘screen cloth “ha “”been;~;
approximately three weeks. ,‘ Recent - testwork using wedge*wireﬁfff
. 8§creens 1ndicates significanc 1mprowement 1n screen life may be’ldg

achievable.

o -
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Carbon  concentrations are maintained at 10 g/1 of 6 x 16
mesh = high activity carbon, Carbon transfer is done on a
continuous~masis‘using vertical recessed impeller pumps. The :
loaded carbon from C.I.P. is pumped over a 0.6l m x 1.8 m Tyler | ‘
vibrating screen ‘equipped with a 20 mesh wire deck. Slurry is

.returned  to No. 1 C.I.P. tank and carbon {is discharged to the

loaded carbon storage bin. Stripped reactivated carbon 1is
continuously'added to No. 6 C.I.P. tank using a variable speed
screw feeder and a horizontal recessed impeller pump. :
‘Typical C.I.P. carbon and gold profiles are presented in
Table I below. - | - -

Tank No. ’ 1 2 3 b A’V',.'Sil.n 6

Carbon‘Contai;ed‘ - ‘ - . T LR ,

(TonneS) . ‘ 6.6 6.6 : 6.6 X 6.6 . 606 i 6-6 |
. : '/ﬂ‘ ojf/'flc" ~ . , . B | . T |

: C.I.P. CIRCUIT
- CARBON CONCENTRATION AND LOADING PROFILES

Tailings e
Carbon-in~pulp circuit tailings flow across - two . 1.5

m horizontal vibrating screens operating in parallel.n

screens, equipped with 28 mesh polyurethane decks, 7remove »any*“\'
activated carbon which may have passed through the . inueta
screens. Screen undersize is sampled using a two stage autdma
sampler and pumped to the tails pond. ey

"The original design included only one carbon safetyw

A second unit was installed immediately after start-upﬁto p
additional capacity.

Tailings pumping is accomplished using two trains of
X 25.4 cm rubberlined: horizontal slurry ‘pumps. In eac
the - second pstage is a variable speed unit with:. pump
coantrolled by sump level. Each train pumps tailings: :nf‘
30.5 em high density polyethylene pipeline to the tails pond,

- The Plant No. 2 tailings dam 1s a 61 m high 600 a1

m wide (at the crest) structure 'constructed across
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Creek basin. ’ Locally available material, ‘along with pre—mine

strip, were used to build an impervious structure equipped with
an internal wick designed to maintain a low phreatic line and to
prevent uncontrolled discharge. Estimated capacity of the
impoundment basin is 60 million tonnes. ,

In order to reduce fresh &ater consumption and to maintain
low solution levels in the tailihgs pond, solution is decanted
from the pond and reused in thelmilling circuit. Barge mounted
vertical pumps"return the‘sclution to the plant,

Approximately 60% of the solution sent to the tailings pond
is'returnetho the plant for reuse. Fresh water for plant makeup
and for use in ancillary facilities 1is supplied by four wells
located within 2.4 km of the plant, ‘ ) o ;:v

The original tails system design had two pump/llne systems;.
Each was to be capable of carrying the design flows. While the
design was done properly, the systems were designed with a8 . very
small safety allowance, ‘The inabillty of the operators to
control pulp density at exactly the design level necessitated
that both lines be operated. wmlé this"sit'uat’ioukhas, at times,
caused problems, the cost of a new line and pumps is, at present,f
not justified. '

Preciousluetal‘kecOVery e

Loaded carbon from C.I.P. and from the carbon adsorption,y'
circuit  is  transferred in four ton batches from the loaded
carbon storage bin to a 1 5mx 5.8 m fiberglass acid wash vessel _
for removal ‘of calcium carbonate scale. Two percent hydrochloric.ﬁ
acid solution 1is pumped through the carbon bed at a rate of two
bed volumes ' per hour, or 0.3 m3/min. Washing continues until a
pH of less than 2.0 can be maintained in ‘the discharge solution._;
At this point, the tank is drained and a 1z sodium hydroxide"

solution 1is “pumped’ through ;the carbon bed to neutrali;e any .,

residual acid. T ' . ". - o wwwﬂﬁlmﬁgr, “
After neutralization, the carbon is water washcd and

transferred ‘torione of two 1.5 mix 6 1 n stainless“steel strip

vessels.  Strip*“ solution containing 0 32 NaCN and 27  NaOH. 1s

pumped upflow through the carbon bed at a .£low of. O 47 m3/min,




'
temperature of.l35°C and a pressure of 2 8 kg/cm2 Two single
pass plate and frame heat exchangers with pregnant solutioen and
141°% boiler water, respectively, on their hot sides are used to
-bring the strip solution to its operating temperature. Cooled
pregnant eluate at 85%C and containing approximately 93 g/T Au is
split and enters three of four 3.59 m3 electrowinning cells.
‘Each cell:‘is equipped with eighteen 0.91 m x 0,91 m "PeVecCs
cathode baskets .and eighteen stainless steel - anodes.,. Each
cathode basket contains 1.4 to 1.8 kg pounds of steel wool, The
cells are operated at 3.2 volts D‘C. and 280 amperes.

Stripping time averages approximately 20 hours and stripped
carbon. contains an average of 156 g/T Au. ,The circuit was
designed for a strip cycle of eight hOurs. This'rate has never
been achieved. It is believed that the actual’ capacity of -“the
circuit is approximately 35%2 of design.‘ P ¥ 5

Stripped carbon 1is dried and reactivated in a 225 kg/hr
diesel fired vertical regeneration kiln at approximately 677° Ce’
Regenerated carbon is water quenched, screened at 20 mesh on a'

0.6 m x 1.8 m vibrating screen to remove carbon fines, and stored°°'

until required in the adsorption circuits. NeW‘carbon,is added

to the ‘circuit as required following 8 hours of. attrition,"

conditioning, and screening to remove fines., Carbon use to date
has averaged 36 g/T .of ore treated. SRR .
Research to develop a ‘solution to the strip problem is
underway. Two major items have been identified as likely causes:
l. The height to diameter ratio of the strip vessels 1is
less than five to one. It is likely that this low ratio along. -
with the low flow rate in the vessel is resulting,in\channelling,
in the carbon bed. . : ’
Also, superficial velocity in the strip vessel is very low.
2." Scale is forming thrOughout the strip circuit piping
causing - futther flow 'reductions and "high systenm operating
pressures, e '
v_“The?ﬁpresence ~of ~silica in the,istrip"solutious is
contributinshte the scale formation. - RS o i




Refining . . ;Jé?f' | e
Loaded steel wool 1s removed from the electrowinning-

and acid digested in " a sulfuric acid solution to- Fémov
‘metals. The acid digestion’ sludge is then retorted to‘removea
«:mmercury,‘ fluxed *and melted in ‘a 225 kg per hour’ inductionﬂ
”%{furnace. The resultant product is a Dore bullion containing 847 .
:'gold 132 silver, and 3% impurities.
R -QH Operating Control EER A | e 5 N

) A Fisher Provox system« provides process ;control ) while a
Gould Modicon programmable controller,'which interfaces with theA
ﬂProvox system; provides montrol of discrete functions such as
'”iinterlock,‘»time delays,' and start-stop ‘control.yi,'Thei Provox .
\i'system provides automatic control of all‘procefs variables in. the -
5oreq reclaim, Agrinding,% thickening,-ﬂleaching,ﬁ C I P.,% carbon:

mmhandling, and tailings areas of the plant’ More than 20 graphic-

Additionally, operatinggﬂ
,Freports,‘alarm repbrts, and graphic printouts are ‘available. .. .
’ As:. previously noted‘ Plant No. 2 was started-up on June; 22,

'1985.u Design throughput of 6350 tonnes per calendar day at 88%»ﬁfu

: G R 5 o
jevailability, orw 7257 tonnes per operating day, was reached»u;

Yot

‘fduring the foqrth month‘of operation. Ayerage throughput throughnq

1986 has been 7067 tonnes per calendar day .ﬁ‘eg 22 availability,@%j
or: 7923 tonnes per operating day. = : ; ,

'“‘».a«

Newmont Gold’s Prant No. 2 produced,itswfirst Dore bar oninn.

L

,PrOduced

'design.'@ wnyaﬁr&;j R ) ”‘,f.f“




