Expansion of the Mount Isa Mines Copper Concentrator Phase

One Cleaner Circuit Expansion
D Carr‘, G Harbort? and V Lawson®

ABSTRACT

Mount Isa Mines Limuted operatzs one of the worlds largest
undergromnd minas m Morth West Queensland. It's mining and smelting
complex produces copper anode, cmde lead bullion (containing
and zinc concentrate. Copper 15 recovered in the Copper Con
from chaleopyrite ore, converter smelter slag and rotary helding finnace
(FHF) slag v1a grmding and flotation eperations.

Durmg 2002 a project to optnuse cleaner circwt capacity was
commenrad. Its aims were to mminiss copper losses and mimmmse
slag/chaleopynite cross contanvnation by reconfimwing sxisting flotation
equipment and the additton of new flotation capacity. To nunimise cross
contamination a Jameson Call was mstalled and dedicated to cleaning of
slag concentrates, which had formely been conductad by three flotation
columns eperating in series. The flofation columns were re-confizured to
operate in paralle]l and dedicated to upzrading chaleopyrite concentrate.
In addition a Jameson Cell ed to reject entained copper from a
prefloat concentrate con: le and earbonaceous pymite.

This paper dizcusses the logic behind the cleaner it espansion,
racent test work relatmg fo the Jamesen Cell and the installation and
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commussiomng phases. Difficulties relating to the commussionmg are
raviewsd and the solutions fo problems are highlizhted The bensfits the
raconfimimed cwemt has provided to Mount Isa Minss ave also disenssad.

JUSTIFICATION

The circuit capacity dunng commmssiomng of the Copper
Concentrator 1n 1973 is now inadeguate due to:
+ increase in throughput rate and variability:

+ mcrease i head grade and head grade vanability resulting
from Enterprise Mine ore;

+ 1ncrease in tale i feed; and

* higher concentrate grade targets; meaning 15 per cent of
installed roughing capacity is now lost to preflotation.

Chalcopyrite ore treatment justification

From 1975 to 1980 the Copper Concentrator treated 154 000t
Cu in feed per year. In 2001/02 1t treated 230 000 t contained Cu
in feed; a 30 per cent increase with 15 per cent less roughing
capacity.

Ongoing metallurgical investipations and full plant
demonsrations showed that a fwo per cent increase i copper
recovery could be achieved if flotation capacity is increased.
These demonstrations show that increased recovery is achieved
when one line of grinding and the eguivalent of double the
flotation capacity 1s used. The concentrator flow sheet 15 shown
in Figure 1 and illustrates the parallel grinding and primary
flotation with a common cleamng cireuit.
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Orver fime there has been an imcrease m the amount of
namrally floatable species of carbonaceous pyrite and tale in ore.
This would nommally decrease concentrate grade for a given
recovery; howewver at the same time the concentrator has been
required to increase concentrate grade from 23 per cent to 27 per
cent Cu. A preflotation circuit to remove naturally floating
species has been necessary to achieve this. Fifteen per cent of
rougher scavenger capacity has been reallocated to form the
preflotation rougher ciremt. There 15 no facility to clean
preflotation rougher concentrate, causing higher than necessary
copper losses by entrainment.

Slag treatment justification

Converter slag and FHF slag are both produced within the
copper smelting complex of Momnt Isa Mines and contain
econonucally recoverable quantifies of copper as chaleocite and
metallic copper. When the Copper Concentrator capacity
peniodically exceeds that of the mine the opportumty is taken to
treat comverter and RHFE slag.

The contamination of the chalcopyrite flotation with as little as
2 wt per cent slag results in total collapse of the flotation froth
and less of recovery. This cellapse can be overcome with
uneconomic additions of either sodium 1sobuty] xanthate (SIBX)
or methyl isobutyl carbinol (MIBC). The mechanism by which
slag removes the collector from the surface of the chalcopyrite
particles is under ivestigation. This phenomenon i3 common to
both converter and RHF slag. For this reason the flotation of ore
and slag are completed independently of each other minimising
cross contanunation.

Performance at both Hilton Concentrator and in the Copper
Concentrator mdicated that froth washing techniques were the
most effective forms of cleanng to achieve high-grade
concentrates for smelting. Figure 2 shows the lustorical
performance of comverter slag in the Copper and Hilton
Concentrators.

Plant test work was performed over the past five years to
confirmm the additional flotation requirements in the Copper
Concentrator. Trals were conducted on a pilot scale and where
possible on full plant scale. The level of both pilot plant and full
plant mwvestigations all but elimmated any sigmificant technical
nisk. More recently, work was performed to confirm the proposed
flotation flow sheet.

Proposed circuit expansion

Five areas were 1dentified that would contmbute to the merease in
recovery. These areas were:

Jameson Cell for cleaning preflotation rougher concentrate;

Jameson Cell for slag cleaning;

i e

changing column pipe work from series to parallel
operation;

4. tank cells for scavenging; and

5. tank cells for cleaner scavengmg.

This paper discusses the first three changes including the
mstallation of two Jameson cells and changes to the copper
colummns. Benefits include the reduction of slag contamination in
chalcopymite flotation currently resulting in 0.3 per cent lower

copper recovery per vear and reduction in copper lost to
preflotation (currently (.5 - two per cent copper).

PROCESS DESCRIPTION

Mt Isa copper treatment

Chalcopyrite ore and converter slag are treated to produce copper
concentrates at the Copper Concentrator of Mount Isa Mines
Limited, Mount Isa, Qld. The concentrator was commissioned in
1973, replacing the original No. 1 Lead-Zinc Concentrator, for
the processing of all the chalcopyrite ore coming from Mount Isa
mine (Lumsdaine, O Hare, 19800,
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FIG 2 - Historical smelter slag metallurgical performance.



At present production ore is sourced from the southem 1100,
3000 and 3300 orebodies. Currently 30 per cent of mill feed 15
from the 3000 and 3500 orebodies. Chalcopyrite is the only
significant copper nuneral and occurs as a replacement depoesit in
a silica-delomute host rock. Sulfide gangue consists of pymite
(Fe3,) and miner amounts of pyrrhotite and cobaltite. The ore
averages e1ght per cent sulfur.

Future ore production will draw increasingly larger tonnages
from the 3000 and 3500 orebodies. The hest rock is very sinular
to that of the 1100 orebody but is slightly more siiceous in
nature. Silica assays range from 60 to 70 per cent 510, and the
ore 15 both abrasive and hard with a current Bond Work Index of
approximately 22kWh't. Copper mineralisation is disseminated
through the silica-dolomite. Mineralogical examination indicates
liberation is about 73 per cent at a Py of 130 pm. Flotation feed
sizing is nommally in the range 80 per cent passing 130 pm,
depending on milling rate and ore type.

Smelter slag treatment

Treatment of converter slag in the 1970° and 1980°s was on a
batch basis during periods of ore shortage. The batch processing
of Copper Smelter converter slag began in 1976 (Bartrum ef al.
1978). Parallel processing of slag and ore commenced m 1992
and the flotation circwit was modified to simplify parallel
processing in 1998 when it was determined that Copper Smelter
Fotary Holding Fumace (RHF) slag alse had economic
refreatment wvalue. Slag was treated through the concentrator
using the existing flow sheet. In 1991 the comminution circuit
consisting of secondary crushing, screeming, open circuit rod
milling and closed cirewit ball milling was replaced with an
AG/SAGDall mill cirenit. With the inroduction of AGSAG
nulling the treatment of slag could be performed m parallel with
ore using ene line of gindmg, pnmary fletation and the flotation
colummns (Bames ef al, 1993). Thiz flow zheet iz shown in
Figure 3. During 1993 and 1995 the nearby Hilton Concentrator
was comvertad from treating lead zine to converter slag to reduce
the stockpile of slag that had developed due to high cutput from
the mine and low concentrator throughput For a period of this
time Hilton Concentrator operated Jameson cells in the slag
cleaner duty (Dawson, Harbort, 1996).

Preflotation

Periodically amounts of npaturslly floatable  species of
carbonaceons pyrite and tale ocour i the Mt Isa copper ore.
Early treatment in the Copper Concenfrator comsisted of
flotation, followed by depression with ambiguous results
(Hoffinan, 1965; Lyon, Fewings, 1971). Investigation by Grano,
Ralston and Smart, in 1990 identified the natural floatability of
carbenacecus pyrite. An evaluation of using preflotation prier to
rounghing, rather than the flotation/'depression route was
conducted.

The preflotation circuit operated i the Copper Concentrator
from 1992-1995. Originally the preflotation rougher concentrate
was cleaned in the three flotation colunms operating in series.
Gniffin (1993) reported that thus circuit increased the concentrate
grade from 25 per cent Cu to 27.2 per cent Cu for a 1.5 per cent
loss n copper recovery. The loss consisted of 0.6 per cent Cu lost
to the prefloat concentrate in the form of carbonaceocus copper
and 0.9 per cent loss due to the decrease in scavenger capacity.

In 1996 the duty of the columns was changed from preflotation
cleaning to primary cleaners treating copper rougher concentrats
and producing up to 30 per cent of the final concentrate. This
circuit enabled consistently high concenfrate grades to be
achieved without the preflotation circuit. As the ore was sourced
increasingly from the deeper copper orebodies 3000 and 3300
the level of tale increased maling concentrate targets harder to
achieve. The prefloat circuit was reinstated with the prefloat
rougher concentrate being sent straight to final tail.

Work on & pilot scale using Jameson Cells for one stage
preflotation and for preflotation cleaning had been performed
over a number of years. A senies of pilot tests were conductad
2000 to confim parameters for engineering design.

Jameson Cell operating principles

The principles of Jameson Cell operation have been discussed by
numerons authors including Jameson (1998), Jameson et al
(1998} and Evans et al (1993). Recent developments have been
reviewed by Harbort er al (2003) and Camr er al (2003).
Operation can be described with reference to Figure 4.
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The Jameson Cell can be divided into three main zones:

+ The downcomer where primary contacting of bubbles and
particles occurs. Feed pulp is pumped mto the downcomer
through an orifice plate, creating a high-pressure jet. The
plunging jet of hgqud shears and then entrains air, which has
been naturally aspirated. Due to a high mixing velocity and a
large interfacial area there is rapid contact and collection of
particles.

+ The tank pulp zone where secondary contacting of bubbles
and particles occurs and bubbles disengage from the pulp.
The aerated mixture exits the downcomer and enters the pulp
zone of the flotation tank. The velocity of the mixture and
large density differential between it and the remainder of
pulp in the tank results in recirculating fiuid patterns, keeping
particles in suspension without the need for mechanical
agitation.

+ The tank froth zone 1s where materials entrained in the froth
are removed by froth drainage and/or froth washing.

DESIGN

Jameson Cells

For cleaning of both comverter slag and FHF slag a model
E2532/6 Jameson Cell was installed. The model designation
refers to a rectangular cell, 2.5m in length x 32m wide,
equipped with six downcomers and an intenal launder. A wash
water system was mcluded that consisted of a set of perforated
trays suspended above the froth. At the design phase it was
envisaged that operation on converter slag would require six
downcomer operation with BHF slag only requiring three. As
such the cell was designed with an internal baffle allowing a 50
per cent tumdown. The design specification for both duties, plus
commussioning information 15 given m Table 1 and 2. The new
slag circuit 15 shown 1 Figure 5.

For cleaning of prefleat concentrate a model E2514/3 Jameson
Cell was installed. The model designation refers to a rectangular
cell, 2.5m in length x 14m wide and equipped with three
downcomers, as shown in Figure 6. & submerged wash water

TABLE 1
Dasign and commissioning data for the Jameson Cell convarter
siag claaner.

Couverter slag Dezign Commizsioning
New fead solids tph 148 - 188 200-252
Wew shory flow m/hr 255 -350 300-378
Downcomer feed '/l 448 480 - 500
Dewneorner faad pulp density kgl 14 14-17
Tailmg racyele (%) 40 0-30
Air flow m'hr 140 115
Je (emisec) 0.43 045

TABLE 2
Deasign and commissioning data forthe Jameson Cell RHF slag
claanar,
BHF :lag Diezign Commissioning

Waw feed solids ph 51-95 124 -202
New shuny flow m*hr 91-168 156 -311
Downeomer feed m' per hr 124 400 - 500
Downcomer fead pulp density kg'l 14 1.35-1.65
Tailing recyele (%) 50 40-61
Air flow m¥hr 45 110
Tz (em/sec) 0.36 044

system was mcluded that consisted of a set of perforated pipes
that were suspended in the froth zone. The cell was designed
with adjustable concentrate lips that allowed the froth cross
sectional area to be reduced by 50 per cent fo achieve higher
superficial air rise velocities. The design specification for
prefloat cleaning, plus commussionng mformation 15 given in
Table 3. The new chalcopyrite circuit is shown in Figure 7.
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Both Jameson Cells were fitted with an intemal tailing recycle
mechanism where a small amount of tailing was directed into the
fead to provide constant pump feed and downcomsr feed
[pressures.

A requirement of the nstallation was to minimise equipment
and operator labour to operate the circuit as well as to complete
constmction and commissioning with a mimmum of downtime.
The location of the eqmpment required a design that would
require the minimum invelvement of the flotation operator
during normal operation. For thiz reason the equipment was
located approximately 12 m above ground level to allow gravity

TABLE 3

Dasign and commissioning data for the prefioat cleansr
Jameason Cell.

Prefloat cleaning Desizn Commissioning

New faed solids tph 54-80 5-20
New shory flow m*/ e 140 - 210 35-80
Downcomer feed m¥hr 224 240-250
Dovwncomer feed pulp denaty k'l 127 12
Tailing recvele (%4 20 64-0%

Air flow mthr 134 104 - 200

Te (em/sec) 06-10 09-213

to be used to transport tallings to the head of the rougher circuit
and for concentrate to wavel to the final tailings and concentrate
pump boxes. The feed pumps were located on a suspended
concrete slab 6m above the ground at the same level as the
existing flotation banks.

Instrumentation and control

Both Jameson cells were fully instrumented with airflow control,
level confrol, vacuum and shimy pressure measurement. A
redundant 75 KW Vartable Frequency drve was used on the slag
Jameson cell to aveid delays in constuction of a new Motor
Confrol Cabinet and to provide the ability to vary the pump
speed when changmg from RHF to Conwerter slag. Two
mdependent tail plugs were used on the slag Jameson cell to
allow tumdewn for BHF operation without loss of level control.
Pneumatic cylinders were used to confrol the angle of the
adjustable launder on the prefloat cell as the simplest method of
movement. The control room can move the launders over a range
of approximately 600 mm, with automatic adjustment to the level
calibration for the change in cell geomeny undertaken in the
plant DCS. Inline samplers of both concentrate streams were
mstalled to allow online measurement of copper grade through
the existing Courter 30XP on stream analyser and to provide
shift samples for assay. The prefloat concentrate lme passes
through a U tube before discharging into the final tailings stream
to allow flow measurement with a conventional magnetic flow
meter.
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A closed cirowit Pan-Zoom-Tilt camera was mstalled above the
cells allowing the control room operator to be able to see the
froth surface, pulling rate of the cells and the level m the feed
boxes. This has proved to be considerably useful in diagnosing
problems with the cell without having to recall the flotation
operator from other areas of the plant.

COMMISSIONING

Columns

The flotation column alterations consisted of re-piping feed.
tailing and concentrate streams so that they could be operated in
parallel, rather than in series. It did not require mstallation of
addifional equipment and as such the commussioming of the
columms was relatively trouble free.

Slag cleaner

The maximmm commissioning tomnage of new fzed to the
Jameson Cell on converter slag treatment exceeded the maximum
design tonnage by some 34 per cent On RHF slag treatment it
excesded the maximum design tonnage by some 113 per cent.
This iz due to a number of reasons including higher grinding
tonnages and copper content in feed. The initial impact of the
higher feed tonmages was high pulp densities in downcomer feed,
which appeared to reduce Jameson Cell copper recovery and
increase the re-circulating load in the cirewit, causing further
increases in feed. To minimise losses all six downcomers were
operated during reatment of FHF slag. At times during converter
slag teamment the tailing recycle mechanism was overloaded
with feed bypassing the cell and going directly to tatling.

Air entramment was found to be detnimentally affected by the
lugh pulp densities. At pulp densines of 1.33 kgl to 1.7 kg/l air
enfraimment was only half the desizn air requirement. Sigmficant
Improvements in air entramment were achieved at a pulp density

of 1.45 kgl with design air entramment or better being achieved
at the desizn pulp density of 1.4 kg/ll To ensure optimum feed
densities during commussioning the Jameson Cell feed pump
speed was increased by 20 per cent and dilution water was added
to the feed box.

Figure B shows a comparison of the concentrate grade and
recovery achieved following pulp density control with that
achieved during the original test work i June 2000. During
commissioning a maximom copper recovery of 63.3 per cent at a
concentrate grade of 638 per cent Cu was achieved. This
compares well with the original test seres. It should also be
neted that during commission mumerons null feed disruptions
ccewred with feed to the flotation cirewit being disupted for a
siguificant portion of operating fime. Tlus resulted 1n attempts at
complete optimisation of parameters and recovery being limited.
It was expected that target copper recoveries of 70 per cent were
achievable.

During the design phase discussion were held on whether the
addition rate of SIBX to the roughers resulted in Jameson Cell
instability and whether either reductions in rougher addition rate
or a change to another collector would enhance Jameson Cell and
overall slag treatment performance. There was some tenuous
evidence from orgnal test work that indicated that SIBX
addition was detrimental and that increases in SIBX resulted in
further deterioration of Jamesen Cell performance. Operation
during commissioning indicated that high SIBX addition would
not affect Jameson Cell stability.

During original test work vaniation of MIBC had very little
effect on vacuum generated and alr entrained within the
downcomer. During commissioning increased MIBC addition to
the Jameson Cell feed was found to have a significant beneficial
effect on downcomer wvacuum and operating stability. The
optimum MIBC addition was approximately 20 ppm MIBC in
downcomer feed which is in the upper range of Jameson Cell
installations.



Prefloat cleaning

The maxiun toonage of new feed to the JTameson Cell was
substantially less than the maximum design tonnage at all times
and specifically when only one milling line was treating
chalcopyrite ore. Tlus was doe to lower than expected grades of
prefloat material in nm of mine ore. This resulted in levels of
taling recycle above design. Usually mereased rates of tailng
recvcle are considered beneficial to operation as it increases the
recovery of the valuable mineral without significant effect on
concentrate diluents. This was not necessarily the case with the
prefloat Jameson Cell. Although the true flotation tale recovery
increased with increasing tailing recycle, tue flotation pyrite
recovery decreased and above a certain point copper recovery
mereased. A full understanding of the declne in FeS, recovery 1s
not possible without detailed surface analysis of floated and
non-floated  particles. It 15 possible  that only  strongly
carbonacecns pyrite is being recovered within the Jameson Cell.
Alternatively multiple passes through the downcomer at high
tailing recycle rates may have resulted in some passivation of the
pyTite surface.

Immediately following start up a number of concems were
raised with the lonz-term efficiency of the submerged wash water
system. It was noted that at a wash water to concentrate water
ratio of 0.5, the low velocity water jets exiting the wash water
pipes only penetrated the froth to a horizontal depth on 30 mm,
compared to a required penetration of 250 mm. This generated
sluggish froth zones between the wash water pipes, with low
apparent Tecovery of prefloat comcentrate. A number of
comparisons with submerged versus ‘top of froth® were
conducted. These included the insertion of froth tracers in the
froth zones and collection of timed lip samples. This allowed
froth velocities, volumetme flow and tonnage produced to be
evaluated between the two washing systems.

The submerged wash water piping resulted m a 20 per cent
decrease mn honzontal froth velocity, at a Jg of 1.25 cm/sec, with
the two systems only showing equivalent homzontal froth
velocities at a Jg of 2.0 cmv/sec. The “on top” wash water achieved
a 50 per cent higher flow over the lip and a 50 per cent higher
solids mass pull than the submerged wash water system
Although submerged wash water systems were shown to have
major benefits in other applications it was considerad that the
arez of wash water piping in the pre-float cell was too high a
percentage of the froth area and the system was replaced with
wash water frays.

The strength of the Jameson Cell air entrainment would
generally indicate that sufficient frother is present to provide
acceptable operation. There 15 however some mdication that
MIBC may be acting as a weak collector for naturally floating
material as well as a frothing agent. A sample of prefloat rougher
concenrate was collected and floated under nitrogen in a
standard Mount Isa Mines prefloat bench flotation test. with no
additional MIBC added. The fest was then repeated with
additional MIBC.

Plots of true flotation recovery (ie total recovery less quartz
Tecovery) versus time were then generated to determine the effect
of additional MIBC. The bench test mdicated that additional
MIBC addifion to the Jameson prefloat cleaner would have only
a minimal effect of talc recovery. Figure 9 shows the response of
FeS5,. The bench test with no additional MIBC shows a tale
recovery after eight minutes of seven per cent. or less than half
that achieved on average by the Jameson Cell prefloat cleaner
With additional MIBC the eight-munute FeS; recovery mcreasad
dramatically to 47.5 per cent with the curve indicatng further
recovery gains were possible with time. There are a number of
possible reasons for the improvement including smaller bubble
size, a more stable froth or the MIBC acting as a weak collector,
enhancing the flotation of partially carbonaceous pyrite.
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The potential existed that additional MIBC addition to the
Jameson prefloat cleamer could have a sigmificant effect on
improving FeS, recovery. Although additional MIBC is a
promising route for incréasing FeS, recovery there are some
concems. The current level of MIBC entering the Jameson Cell
in rougher concentrate appears te be approaching saturation
levels. Permdlca]h- it was observed that MIBC was causing
bubble size within the dewncomer to be so small that bubbles
could not disengage from the pulp within the tank. This resulted
1:: the tank ‘foaming’ with no effective froth’pulp interface, loss
of level control and severe loss of recovery and concentrate
quality. An mnitial trial of additional MIBC was aborted when this
gcomred.

1049 0 4

Figure 10 shows total talc recovery versus copper rejection
from concentrate for the commissiomng peniod, the onigmal test
work and for bench scale tests taken dunng commissioning,
respectively. Targeted performance was to achieve a copper
rejection of 90 per cent, at a talc recovery of 70 per cent. The
upper envelope for commissiomng surveys indicates a minor
shortfall from this pomt, with an interpelated copper rejection of
90 per cent at a tale recovery of approximately 67 per cent. At 90
Pper cent copper rejection tale recoveries of 50 per cent and 47 per
cent were achieved in the bench scale tests and original test work
respectively.
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Figure 11 shows total FeS, recovery versus copper rejection
from concentrate for the commissioning period, the original test
work and for bench scale tests taken during commissioning,
respectively. Targeted performance was to achieve a copper
rejection of 90 per cent, at an FeS, recovery of 50 per cent. The
commissioning surveys indicate a significant shortfall from this
point, with a copper rejection of 90 per cent at an FeS, recovery
of cnly 17 per cemt. At 90 per cent copper rejection FeS,
recoveries of 30 per cent and 22 per cent were achieved in the
bench scale tests and original tests respectively. The
commissioning results show a strong linear relationship between
copper rejection and FeS, recovery indicating some degree of
carbonaceous chalcopyite bemng present and also FeS; recovery
gains bemg due to enfraimment rather than true flotation. There 15
some initial evidence that carbonacecus pyrite that did not float
within the Jameson Cell has not been refloated in the prefloat
roughers and does not report to final concentrate.

POST COMMISSIONING

To provide fewer fluctuations m feed tonnage to the slag cleansr
blending of converter and BHF slag was commenced. This has
resulted in a major reduction in the per cent sclids entering the
Jameson Cell and has produced very stable operation. A number
of changes to the reagent addition were also trialed. All MIBC is
added to the Jameson cell rather than the flotanon feed to
mmprove the air entrainment. Sufficient frother remains in the
Jameson Cell tailing to meet rougher frother requirements. SIBX
addition 15 used i the roughers fo control rougher recovery.
Additions greater than 200 g/t SIBX are used regardless of head
grade whilst dilution water and wash water are used to control
Jameson concenirate grade.

The prefloat cleaner was successfully refitted with wash water
trays, which resulted in more effective rejection of entrained
chalcopyrite and removal of talc.

The onginal butterfly valves supplied for conmmssioning have
been replaced with Venotch knife gate wvalves, which have
provided substantially better airflow control. The mmproved flow
characteristics and pressure drop on the new valves has allowed
the removal of substantial signal damping required for the air
flow measurement and provided more consistent air flow control.

The expansion of the Copper Concentrator has been
multifaceted and to quantify the benefit of cne circuit change in
isolation to the others 1= difficult A number of qualitative
benefits were rapidly evident. The dedication of the flotation
columns for chalcopyrite cleaning only has resulted in a major
decrease in slag contammation, allowing sigmificantly moere
stable chalcopymite flotation. The Jameson Cell slag cleansr
operates with a tank residence time of only 3.5 minutes,
compared to sixty minutes for the colunms m series. The small
volume of the Jamesom Cell has allowed it to be rapidly
stabilised during start-ups and following inadwvertent shutdowns,
releasing operators for other duties. Dumping of the cell, if
required also results m much less spillage and cross
contamination. The Copper Concentrator has been operating
almost exclusively on the parallel milling circuit since December
2000 with the target of eliminating the slag stockpile The
prefloat Jameson Cell has reduced pymite in concentrate and
allowed the concentrater to handle increased tale head grades
without increasing the copper loss, Figure 12. Fam of mine talc
head grades have been amongst the highest ever recorded, yet
concenirate grades are still in excess of 23 per cent Cu.
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CONCLUSIONS

The slag Jameson Cell has allowed the Copper Concentrator to
operate on the paralle]l milling circuit for extended slag
campaigns due to the lower risk of cross contamination and the
release of the columns back to the chalcopyrite circuit allowing
lugher ore treatment without loss in recovery. Alse Jameson
Cells have proved to be effective in their design role of copper
recovery/tejection with a minmimum ocperater invelvement to
conirol and very forgiving with variations i feed rate due to the
nature of the intemal tailing recycle. The prefloat Jameson Cell
has reduced pyrite in concentrate and allowed the concentrator to
handle increased tale head grades without increasing the copper
loss.
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