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SYNOPSIS

The de-watering, spray drying, and converter operations at Impala are described, aspects that may be new to
the minerals industry in South Africa being elaborated. Air-pollution control necessitated the installation of a sul-
phuric acid plant to limit the emission of sulphur dioxide to the atmosphere. Closer control of the smelting and
converting operations was required for successful operation of the acid plant on the inherently low and varied con-
centration of feed gas from converter blowing. Approximately 82 per cent of the sulphur entering the smelter is
converted to sulphur dioxide, of which 67 per cent is fed into the sulphuric acid plant.

SAMEVATTING

Die ontwater-, spuitdrogings-, en omsetterwerksaamhede by Impala word beskryf, en daar word uitgewei oor
daardie aspekte wat miskien vir die mineraalbedryf in Suid-Afrika vreemd of nuut is. Lugbesoedelingsbeheer-
oorwegings het die installasie van 'n swaelsuuraanleg noodsaaklik gemaak om die uitlating van swaeldioksied in die
atmosfeer te beperk. Strenger beheer oor die smelt- en omsitwerksaamhede is vereis om die suuraanleg geslaagde
te laat werk op die inherent lae en wisselende konsentrasie toevoergas van omsetterblaas. Ongeveer 82 persent
van die swael wat die smelter binnegaan, word in swaeldioksied omgesit waarvan 67 persent in die swaelsuuraanleg

gevoer word.

INTRODUCTION

Impala Platinum Limited is the second-largest
producer of platinum in the western world. The Company
has established a completely integrated operation from
the mining of the Merensky Reef to the refining of
platinum-group metals, nickel, and copper and the sales
of these refined metals throughout the world.

The Bafokeng North, Bafokeng South, and Wildebeest-
fontein Mines near Rustenburg cover an area of 10 700
hectares. Almost the entire area is underlain by the
Merensky Reef, which outcrops along a distance of
approximately 12 kilometres on the south-west boundary
and dips at 9 degrees to about 1000 metres below surface
on the north-east boundary.

Ore from the mines is transported by rail to Mineral
Processes, a central complex of three plants comprising
a concentrator, a smelter, and a sulphuric acid plant. In
the concentrator, run-of-mine ore is milled without
preliminary crushing, and the finely ground product is
subjected to flotation. The flotation concentrate is then
pumped to the smelter, where it is de-watered, dried,
and smelted in electric furnaces, producing a slag and
furnace matte. Iron and sulphur are removed from the
furnace matte in a converting operation, the iron as a
slag and the sulphur as a gas. The sulphur dioxide gas
generated forms the feed to the sulphuric acid plant.

In this paper, aspects of the design and operation of
the dewatering thickeners in the smelter are described.
The spray-drying installation was the first in Southern
Africa, and the design, control, and safety circuits as
well as the operation are explained in detail. The electric
furnace and converter operation is covered only in
relation to the provision of a satisfactory feed gas for
the sulphuric acid plant. The design parameters of this
plant are mentioned, and the problems encountered

in commissioning and the first year of operation are
described.

*Impala Platinum Limited, Johannesburg.
tMineral Processes, Impala Platinum Limited, Rustenburg.
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THICKENERS

The flotation concentrate is pumped from the concen-
trator to the thickeners, which are situated at the smelter
and are under the control of the smelter staff. The
concentrate is first passed over a tramp screen and then
through V-notch distributors to divide the feed evenly
between the thickeners. The thickeners are used to de-
water the flotation concentrate and to provide a buffer
stock between the two plants. No provision is made
for stock-piling of feed to the smelter plant other than
as underwater stock in the thickeners.

There are six modified double-thickeners 15 m in
diameter and two single-deck thickeners of 30 m. The
smaller thickeners are made of steel and are mounted
above ground level on concrete foundations as shown in
Fig. 1. The area under the thickeners is covered with
a screed of concrete, which is surrounded by a low wall
to ensure that any spillage of the valuable concentrate
can be pumped back to the thickeners without loss. A
drive head of the Bowley Lift type is used to drive the
rakes. The flotation concentrate is fed into the centre
of the top deck, the solids settle and either pass direct
through the opening between the top and bottom decks,
or settle on the floor of the top deck and are raked
through the opening into the bottom deck. The solids
settling on the bottom deck are raked to the central
cone and are withdrawn by a two-speed centrifugal
pump as dictated by the level in a adjacent small
agitated stock tank feeding the dryers.

So that the construction of both the steel tank and the
conerete foundations would be simplified, it was decided
to have a flat bottom on the tank and to fill the space
between the rakes and the tank bottom with concrete.
This was done to decrease the dead volume and thus the
lock-up of valuable concentrate. The water associated
with the thickener feed separates from the solids and is
withdrawn through a series of offtakes just below the
junction of the tank side with the top deck. Each offtake
is connected to an exterior circumferential launder (Fig.
2) near the top of the tank, which allows the clear water
to gravitate to a water sump prior to being pumped
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Fig. 2—Concentrate thickeners, showing the circumferential launder
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Fig. 3—Section through a 30 m-diameter concrete thickener

back to the concentrator. This gives an overflow of
clear water, which contains less than 100 p.p.m. of
suspended solids and is uncontaminated with valuable
minerals retained in the froth. Persistent froth is pre-
vented from overflowing with the water and gradually
breaks down on the water surface in the top deck of the
thickener.

Standard concrete construction was used for the 30 m
diameter thickeners, and they were placed on ground
level as shown in Fig. 3. A tunnel leads to the underflow
centrifugal pumps sited below the central cone at the
bottom of the thickener. A standard central drive head
and the rake design patented by Union Corporation are
used as described by Dillon!. Clear water is removed via
the circumferential launder, which has vertical pipes cast
into it at intervals. This arrangement allows the water
to be removed below the froth level.

Because of the high value of the concentrate and
because no other mechanized method was provided for the
stockpiling of concentrate, one thickener is always kept
empty. If a thickener fails, suitable high-capacity
transfer pumps will pump the contents of the faulty
thickener to the spare or, if necessary, distribute it
evenly over the remaining thickeners.

The tonnage of solids held in the thickeners is measured
at frequent intervals by the standard method employed
in the Union Corporation Group. This is done for account-
ing purposes and as an operational control.

DRYING

Thickener underflow, containing between 35 and 40
per cent moisture, is pumped via a vibrating screen
and automatic sampler to an agitated pulp stock tank,
ready for drying.

The original drying installation incorporated two
drum filters ahead of a rotating tray dryer to reduce the
moisture content of the concentrates to an acceptable
6 per cent for feeding into the electric smelting furnace.
When the plant was extended in 1972, because of prob-
lems in the filtering of extremely fine concentrates and
in the handling of the sticky filter cake, as well as an
alarming escalation in the capital cost of the tray
drying equipment, it was decided to install the first of
three spray dryers.

Spray drying was used in the food and detergent
industries as early as the 1920s and was introduced to
mineral processing by the ceramics industry some 35
years ago. It was first introduced into the metal mining
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industry in 1969, with plants installed in the United
States and Australia® 3. The probable reason for this
seemingly long delay before the use of spray drying in
metal-recovery plants is the abrasive nature of most
minerals and its toll on the high-speed atomizing unit.

The spray dryer simply utilizes evaporative drying by
atomizing the feed pulp in a stream of hot gas, which
almost instantaneously evaporates the water, leaving a
bone-dry powder.

The pulp is atomized as it is fed into the drying
chamber (shown in Fig. 4) through peripheral nozzles in
a high-speed rotating wheel located centrally in the top
of the upper cylindrical section of the chamber. The
hot gas is admitted to the chamber through a duct with
a louvred cone distributor mounted directly below the
atomizer wheel. The carefully set louvres in the
distributor impart a swirl to the upward exiting hot
gas as it concurrently contacts the centrifugally sprayed
droplets of pulp from the atomizer. The water content of
the pulp evaporates, permitting the particles of bone-dry
concentrate to fall down and collect in the bottom
conical section of the chamber. The gas, which enters at
750°C, gives up its heat in evaporating the water and,
now laden with moisture, leaves the chamber at 120°C
via a horizontal outlet duct. It carries with it a consider-
able loading of concentrate particles (up to 30 per cent
of the total solids feed), which are collected in an electro-
static precipitator before the cleaned gas passes to the
atmosphere. The free-flowing dried concentrate flows
out through a flap valve at the bottom of the chamber
cone into a powder hopper. Here it is joined by arrested
solids from the electrostatic precipitator, which are
conveyed to the hopper in a drag-link conveyor. It is
next fed into a paddle mixer together with a carefully
regulated stream of thickener pulp, which by-passes the
dryer, thereby remoistening the product to 6 per cent
moisture. The paddle mixer produces a feed material for
the electric furnaces that does not dust.

Because no convenient source of waste heat is avail-
able at the Impala processing plant, it was necessary to
install furnaces to generate the hot gas needed for drying
the concentrate. The furnaces are coalfired and are
fitted with variable-speed moving-grate stokers. The
combustion gases at 750°C are ducted direct to the
dryers but can be vented to the atmosphere in an
emergency. The reason for the emergency stack is that
the dryer chamber is constructed of 2 mm 304 stainless-
steel plate and is not designed to withstand temperatures
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Fig. 4—Section through a spray dryer

as high as 750°C. Neither is the atomizer wheel or its
relatively close-tolerance drive transmission. This tem-
perature could result if the evaporative cooling effect
in the chamber were lost owing to an interruption of
the pulp flow to the atomizer for any reason and hot
gas continued to enter the drier. A view of the installa-
tion is shown in Fig. 5.

OPERATION AND CONTROL OF DRYER

Whilst the basic concept and construction of the spray
dryer are relatively simple, there are certain pitfalls in
its operation that could prove costly both in terms of
lost production and damage to equipment. As men-
tioned above, the drying chamber and atomizer are
not designed to withstand the temperature of the drying
feed gas. The concentrate powder is free flowing, but
only while it remains bone dry. Obviously, any condensa-
tion or free water in the chamber will adhere to the
sidewalls and cause it to bake hard. It then has to be
dug out manually. Fortunately, the system lends itself
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to automatic control, and protective measures are
simple and reliable for overcoming these problems. The
flow sheet and control systems for the dryer are shown
diagrammatically in Fig. 6.

Thickener pulp containing 65 per cent solids is pumped
from the stock tank to a steady-head stand-pipe fitted
internally with a 9 mm screen and located some 2 m
above the dryer chamber. The socklike screen traps any
lumps and, in particular, foreign fibrous materials that
are likely to block the nozzles of the atomizer. This
arrangement ensures a steady flow of screened pulp to
the pulp feed control valve, any excess being returned
to the stock tank.

The throughput of a spray dryer is defined by its
evaporative capacity, which is a function of the mass
flow rate and inlet and outlet temperatures of the drying
gas. The outlet gas temperature should be as low as
possible to optimize the thermal efficiency, but high
enough to prevent condensation in either the dryer
or the concentrate-collecting systems. This outlet
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Fig. 5—Spray-drying installation, showing (from the left) the furnace, the drying
chamber, the electrostatic precipitator, and the stack
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Fig. 6—Flow sheet and control diagram for the spray dryer
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temperature is the major parameter round which the
control system revolves. It is maintained at a predeter-
mined set point by regulation of the pulp feed to the
atomizer. If there should be an insufficient supply of
pulp for any reason, an automatically controlled water
supply to the atomizer is opened to check the tempera-
ture rise at a second fixed point. Should the temperature
continue to rise, at a third point the induced-draught
exhaust fan will trip automatically. This in turn causes
the dampers in the combustion chamber to change over
so that the furnace exhausts through the emergency
stack. These temperatures are sensed and controlled by
independent instruments. The pulp controller is set to
maintain the outlet temperature at 120°C, the water
controller at 150°C, and the high-temperature trip at
200°C.

The mass flow rate and the inlet temperature of the
gas are a function of the furnace operation and determine
the capacity of the dryer. With the outlet temperature
fixed, a higher inlet gas temperature increases the
evaporative cooling per unit mass of gas, and thus the
dewpoint of the outlet gas. Since increased wet-bulb
temperature tends to improve the efficiency of electro-
static precipitation, there is benefit in running the inlet
temperature as high as the installation will safely permit.
An opacity meter has recently been installed in the outlet
duct of one of the dryer precipitators to monitor dust
losses.

The entire dryer system is under slight negative
pressure from the induced-draught exhaust fan. Steady-
state draught conditions are maintained by automatic
control of the combustion chamber draught at 3 mm
water gauge through an actuator on the exhaust fan
damper. To protect the dryer and precipitator against
excessive vacuum, a pressure switch in the chamber is
set to trip the fan and so change over the furnace outlet
dampers at a pressure of minus 100 mm water gauge. The
normal operating pressure in the chamber is minus
40 mm water gauge.

To prevent heavy dust losses if the precipitator
rectifier trips, the rectifier is interlocked to trip the
atomizer, which in its turn will trip the exhaust fan and
also vent the furnace gas to the atmosphere.

Whenever the furnace dampers change over, both the
pulp and the water isolating valves shut off automatically
so that no moisture can enter the chamber.

The control systems described above are effective
and reliable as evidenced by the high running time
achieved on the spray dryers, and the low operating
labour and maintenance requirements. The average
running time over six months for the three units has
been better than 95 per cent.

Finally, to reduce the requirements of operating labour
still further, electrodes measuring the conductivity of the
dampened material on the furnace feed conveyor have
recently been installed to automatically control the
by-passing pulp feed to the paddle mixer in order to
maintain a constant 6 per cent moisture in the furnace
feed.

ELECTRIC FURNACES

Three 7,5 MVA and one 15 MVA electric furnaces are
installed. All have six Séderberg-type electrodes in line.
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The operation of a similar installation has been compre-
hensively described by Mostert and Roberts?. With a
moist feed, the average power consumption over the
last three years is 967 kWh per tonne of dry concentrate.

CONVERTERS

Three Peirce-Smith type of converters, 3,0m in
diameter by 4,5 m in length, are installed. Each con-
verter has 16 50 mm tuyeres. The hoods are water-
cooled and designed to minimize air in-leakage and thus
prevent dilution of the feed gas to the sulphuric acid
plant.

SULPHURIC ACID PLANT

In common with all pyrometallurgical operations in-
volving sulphide minerals, the Impala smelter generates
waste gases containing sulphur dioxide. There are two
main areas of emission in the smelter: firstly, the electric
smelting furnaces from which gas containing less than
1 per cent sulphur dioxide is withdrawn, and, secondly,
the manually punched Peirce-Smith type converters in
which the converting operations generate a richer gas,
containing approximately 6 to 7 per cent sulphur dioxide.
Because converter blowing is a batch operation and
sulphuric acid manufacture a continuous process, it was
not feasible to treat the converter gases for sulphur
conversion until production had reached a level at
which it was necessary to blow at least one converter
all the time. The concentration of sulphur dioxide in the
furnace gases is too low for it to be used as feed stock
for the manufacture of sulphuric acid by the conventional
dry catalysis method. So, for the first five years of
Impala’s life, waste gases from both the converters and
the furnaces were cleaned in electrostatic precipitators
and exhausted to the atmosphere via a 90 m-high stack.

In 1972 it was decided to increase the production rate
of platinum so that, by late 1974, it would become
necessary to blow at least one converter all the time.
Under these conditions it would be imperative to reduce
the emissions of suplhur dioxide to the atmosphere
to acceptable levels, and it was thus decided to install
a sulphuric acid plant to treat the waste gases from the
smelter.

The Impala sulphuric acid plant, shown in Fig. 7,
differs from conventional plants only in the nature of
the feedstock. It was designed to treat a blended stream
analysing between 3,3 and 5,5 per cent sulphur dioxide
at a flow rate of 11,0 Nm3/s made up of all the converter
gas and some furnace gas. The maximum designed pro-
duction is approximately 200 tonnes per day of 100
per cent sulphuric acid. It is believed to be only the
second acid plant installed in South Africa to use con-
verter gas as feed stock. The first was commissioned by
the Palabora Mining Company in 1966 and has been
described by Beales and Cadle5.

The furnace and converter gases are handled in
independent extraction systems, which are shown
schematically in Fig. 8. The design of the extraction
systems differs from that of most smelters in that there
is no extensive balloon flue installation. Conical dust-
catching hoppers are fitted into the flue system behind
the converters, and there are small balloon ducts in the
furnace flue system to remove coarse particles of dust.
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Fig. 7—View of the sulphuric acid plant
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The main ducts leading to the electrostatic precipitators
are constructed of pipes of suitable diameters, which
maintain a gas velocity sufficient to keep the dust in
suspension. The pipes in the converter system are made
of a heat-resistant steel to withstand high temperatures,
while those in the furnace system are made from boiler
plate because the temperatures are much lower. Gases
from the two systems are cleaned separately in hot-gas
electrostatic precipitators. The deliveries of the induced-
draught fans from both systems are joined and ducted
to a common 90 m-high stack. Between the fans and the
junction of the two systems, there is a takeoff from each,
and these are connected into a single duct feeding the
acid plant. Butterfly valves are installed at these junction
points as isolating and control valves. Gas is drawn
through a venturi to the acid plant under suction of its
blower, and the flow rate is pre-set and regulated
automatically by alteration of the vane setting in the
blower suction. All the converter gas and some furnace
gas is accepted, and fluctuations in the availability of
converter gas are automatically compensated for by
drawing more or less from the furnace leg.

The sulphuric acid plant, shown schematically in
Fig. 9, was installed as a turnkey installation. It consists
of the usual combined washing—cooling tower, electro-
static wet precipitators, drying tower, single-stage
centrifugal blower, heat exchanger—catalyst bed system,
absorption tower, and all the necessary cooling, pumping,
and controlling facilities. The plant was commissioned
during January 1975.

The process for the manufacture of sulphuric acid is
well established and will not be discussed in any detail.
It is intended only to highlight the problems that were
encountered in the first year of operation. These, as

was to be expected, revolved mainly round the low
concentration and erratic flow of the feed gas.

A low concentration of sulphur dioxide in the feed
gas affects both the heat and the water balance of the
system. Time-averaged gas strengths as low as 2,5 per
cent sulphur dioxide can be tolerated, provided sufficient
cooling water is available to maintain washed-gas
temperatures at 25°C or less. At that temperature, the
saturated washed gas contains sufficient water vapour
to dilute the drying-tower acid to between 94 and 95
per cent, thus producing a product acid of that strength
without the addition of dilution water.

During commissioning, the first problem, as stated,
was the low concentration of sulphur dioxide. Even the
converter gas reaching the acid plant analysed no more
than 2,5 per cent sulphur dioxide, although samples
extracted from the duct just down-stream of the con-
verters showed approximately 6 to 7 per cent as expected.
Provision had been made to automatically control the
individual converter-stack dampers to provide any
required draught in the converter hood. Previously, the
set point had been minus 3 mm water gauge. This was
now progressively reduced to minus 0,5 mm water gauge,
which just prevented the escape of fumes from the hood
when blowing and minimized air leakage into the con-
verter hood. However, the control dampers were very
nearly closed, and the fixed-speed induced-draught fan
generated a pressure of minus 180 mm water gauge in
the duct to the electrostatic precipitators. In turn, the
precipitators were under a relatively high negative
pressure, which resulted in severe leakage of air into the
system and consequent dilution of the gas strength. The
problem has been overcome by the fitting of a variable-
speed drive on the induced-draught fan to automatically
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Fig. 9—Schematic layout of the sulphuric acid plant
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regulate the suction pressure generated to ensure just
sufficient suction at the converter hoods with the
dampers in a satisfactory position for automatic control.
This duct pressure is now controlled at minus 60 mm
or minus 90 mm water gauge, depending on whether
one or two converters are blowing at a time. All flanges
in the duct system have been taped and other points
of possible air ingress carefully sealed.

Air intake in the electric furnaces has been minimized
by the fitting of redesigned electrode sealing rings,
which considerably reduce the air gap round the elec-
trodes. Badly fitting furnace doors were replaced, and
the furnace draught regulation was put on automatic
control, set to maintain a pressure of minus 0,5 mm
water gauge. The installation of a multipoint tempera-
ture recorder in the furnace gas ducts to ensure that
temperatures do not fall below the acid dewpoint has
also assisted in detecting points of ingress of dilution air.

During commissioning, it was considered that an
alternative plant turn-down parameter could be the
gas flow rate, which would have the effect of increasing
the concentration of sulphur dioxide by reducing the
proportion of low-strength furnace gas. However, the
drying and absorption towers employ a two-stage venturi
system ahead of the packed tower to provide high mass-
transfer rates. It was found that the low gas flow rates
adversely affected the rates of mass transfer. The
efficiency of the drying tower, which is usually in excess
of 95 per cent, decreased to 85 per cent when the flow

*s SO —>
w

rate was reduced to 50 per cent of design. The net effect
of this when coupled with low gas concentration is
condensation of acid in the heat exchanger ahead of the
absorber and the generation of a fine acid mist as evi-
denced by a white plume from the tail gasstack. Gas flow
rate therefore is not normally used as a turn-down
parameter.

The measures described above were successful in
increasing the gas concentration of the feed to the acid
plant to within the design range by reducing the leakage
of air into the system when either one or two converters
were being blown and the remaining gas was drawn
from the furnaces. However, sharp decreases in the
concentration of sulphur dioxide in the feed gas occur
when the converters are turned out of the stack for
charging or skimming. The effect of this is shown in
Fig. 10, which illustrates the variation in the concentra-
tion of sulphur dioxide in the feed gas with time during
the blowing of a single converter. It can be seen that the
concentration of sulphur dioxide varies between 3 and 5
per cent while the converter is being blown, and that
the gas concentration decreases to below 1 per cent
sulphur dioxide when the converter is out of the stack
and only furnace gas is being treated. Such decreases in
the concentrations of feed gas were allowed for in the
design, and can thus be tolerated provided they are
infrequent and of short duration. Their corresponding
effect on the thermal balance of the plant as reflected in
the catalyst mass temperatures is shown in Fig. 11.
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Fig. I0—Typical concentration of sulphur dioxide in the feed gas
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Fig. |1—Effect of sulphur dioxide concentration on inlet and outlet temperatures
of first catalyst mass
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Inspection of the two charts shows that the eight
decreases in the concentration of feed gas of
more than 10 minutes duration to below 1 per cent
sulphur dioxide, which occur between 02h00 and 08h00,
are matched almost exactly by a decrease in the outlet
temperature of the first catalyst mass during the same
period.

It is naturally preferable to blow two converters,
synchronizing their operation so that one is in the stack
at all times. However, when matte availability prevents
this, it is vital that a careful watch is kept on the con-
verter operations. This requires well-disciplined con-
verter crews, particularly the manual tuyére-punching
teams.

Further, close liaison and communication between the
staff of the smelter and that of the acid plantis absolutely
necessary. To facilitate this, a gas-concentration chart
recorder was installed in the converter control room
and converter position indicators in the control room of
the acid plant. These measures, together with telephonic
communication, have proved successful in ensuring
smooth operation of the sulphuric acid plant.

From Table I, which shows the sulphur balance over
the two plants, it can be seen that approximately 82
per cent of the sulphur entering the smelter is converted
to sulphur dioxide, and 67 per cent of the sulphur dioxide
is fed into the sulphuric acid plant. Thus, sulphur
emissions to the atmosphere have been reduced to
approximately one-third of what they would have been
without the sulphuric acid plant. The conversion of
sulphur dioxide to sulphur trioxide in the three-bed
catalyst system is approximately 97 per cent.

TABLE I
SULPHUR BALANCE
Distribution o
Balance over smelter ¢
Furnaceslag ................ 4,1
Converter matte ............ 13,3
Furnacegas ................ 27,4
Converter gas .............. 55,2
Total .................... 100,0
Balance on gases
Smelter stack plus losses .. .. 27,5
Acid plant stack.............. 1,6
Scrubbing tower weak acid .. .. 1,2
Product acid ................ 52,3
Total .................... 82,6

SUMMARY

Conventional de-watering techniques were adapted to
provide a buffer stock between the concentrator and
the smelter, thereby eliminating stockpiling of solids. In
addition, an overflow of clear water was obtained, free
of valuable minerals entrained in froth.

Spray drying of flotation concentrates has been suc-
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cessfully applied for the first time in Southern Africa.
The bone-dry product from the spray dryer is moistened
with thickener underflow pulp, which bypasses the
dryer in order to provide an electric furnace feed that
does not dust. The drying system lends itself to auto-
matic control, and protective measures are simple and
reliable.

When the decision was taken to increase the
production of platinum in 1972, it was realized that the
emissions of sulphur dioxide from the smelter to the
atmosphere would increase beyond acceptable levels.
Thus, it was decided to install a sulphuric acid plant
to treat all the gas arising from the converters and part
of the gases from the electric furnaces. The plant is
conventional, but the designers gave special attention
to the water and heat balances because of the varying
quality of the feed gas. During commissioning, air leaks
into the waste-gas systems from the electric furnaces and
the converters significantly reduced the concentration of
sulphur dioxide gas. Once corrected, the concentration
of sulphur dioxide gas increased to the predicted figure.
The fluctuating effect of the batch operation of a single
converter on the concentration of sulphur dioxide in
the feed gas and its corresponding effect on the thermal
balance, as reflected in the catalyst mass temperatures,
is shown. To operate the sulphuric acid plant success-
fully, it is essential that the converter crew should be
well disciplined, and that close liaison and communica-
tion between the staffs of the smelter and acid plants be
maintained at all times. Sulphur emissions to the
atmosphere have been reduced to approximately one-
third of what they would have been without the sul-
phuric acid plant.

ACKNOWLEDGEMENTS

The authors wish to thank Mr K. A. B. Jackson,
Managing Director of Impala Platinum Limited, for
permission to publish this paper. They also wish to
acknowledge the contributions made by Mr J. Trotter,
Smelter Manager, and Mr G. Dunn, Manager of the
Sulphuric Acid Plant, to the commissioning and operation
of these plants.

REFERENCES

1. Dirron, V. 8. Special features of the Kinross Mines Limited
Reduction Plant. Proceedings of Ninth Commonwealth
Mining and Metallurgical Congress, 1969. vol. 3. pp. 494-495.

2. DAMGAARD-INVERSEN, J. Preparation of bone dry concen-
trates for improved handling. Proceedings of Mineral
Transportation Symposium, October 1971. pp. 200-222.

3. Borica, G. G., and Bourng, R. W. Spray drying and hand-
ling Kambalda nickel concentrates. Proceedings of Mineral
Transportation Symposium, October 1971. pp. 1-7.

4. MogsrErT, J. C., and RoBERTS, P. N. Electric smelting at
Rustenburg Platinum Mines Ltd of nickel-copper concen-
trates containing platinum-group metals. J. S. Afr. Inst.
Min. Metall., vol. 73, no. 9. 1973. pp. 290-299,

6. Braims, G. C., and Capig, J. J. Copper and by-product
sulphuric acid production at Palabora Mining Company.
J. Metals, Jul., 1968. pp. 85-92.

JOURNAL OF THE SOUTH AFRICAN INSTITUTE OF MINING AND METALLURGY





