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SAMEVATTING ABSTRACT 

The slimes dams resulting from the operations of gold and 
gold/uranium mines situate) within the Witwatersrand 

Die slykdam.ne wat ontstaan het weens die bedryf van Basin contain low concentrations of gold, uranium and 
goud- en goud/uraanmyne in die Witwatersrandkom, bevat pyrite. 
lae konsentrasies goud, uraan en piriet. 

As a resu't of a marked increase in the prices of both gold 
As gevolg van 'n aanmerklike styging in goud- en uraanpryse and uranium in recent years, two schemes involving the 
i i onlangse jare, word twee skemas vir die herwinning van recovery of these minerals also the manufacture of 
hierdie mincrale en die vervaardiging van swaels'jur sulphuric acid as a by-product are operating profitably. 
wim.gewend bedryt. Nog ander skemas word ondersoek. Further schemes are under investigation. 
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1. INTRODUCTION 

The slimes dams resulting from the operations of the gold 
and gold/uranium mines situated within the Witwatersrand 
Basin contain low concentrations of gold, uranium and 
py rite. As a result of marked increases in the prices of both 
gold and uranium in recent years, studies have indicated the 
technical and ecoiomic viability of an undertaking 
involving the extraction of these metals plus pyrite from 
slimes dams. 

By June 1978 two such operations, one on the E„it Rand 
in the Transvaal and the other in the Orange Free State, 
were operational. Investigations are continuing and it is 
possible that smaller schemes in the Klerksdorp area, the 
West Rand and the far West Rand will eventually come into 
being. 

Information concerning the East Rand and Orange Free 
State operations are summarised below. Details concerning 
other proposed schemes are as yet not available. 

2. THE EAST RAND GOLD AND URANIUM 
COMPANY LIMITED (Ergo) 

The 'Ergo' project, situated on the East Rand in the vicinity 
of Brakpan, came into production in February 1978. It is 
the first major undertaking of its kind and as such has 
attracted considerable international interest. The 
information presented here is taken from the Company's 
Prospectus | 1 | . (For further background information, see 
an article by A.R. Newby-Fraser [2|). 

2.1 Initial Investigations 

Detailed geological and metallurgical investigations 
involving the drilling of some 980 holes (22 b"0 m) and the 
evaluation of 959 000 000 tons of slime were commenced 
in 1973. 

The investigations indicated that a total of 19 slimes dams 
on a number of r'efunct or declining mining properties 
contained 378 000 000 tons of slime at an overall gold 
grade of 0,53 g/t, a uranium grade of 0,040 kg/t, and a 
sulphur grade of 1,04 "o. 

Feasibility exercises indicated that for the project to be 
viable it would have to be a large-scale operation, treating at 
ieast one million tons of slime a month. It is estimated that, 
on average, about 54 "- o' the contained gold, 20 % of the 
contained uranium, jnd 86 >. of the contained sulphur will 
he recovered. The proiect is considered viable at current 
contractual base prices for uranium and acid at an overall 
breakeven gold price of S30/oz in 1977 terms. 

2.2 Reclamation and Transport 

At any one time, three dams are subjected to monitoring at 
i reclamation rate of about 500 000 tons a month each. 

High-pressure water jets are directed at the slime working 
face and the resultant slurry is fed by gravity to a primary 
pumping station adjacent to each dam. After screening, the 
slurry is pumped in three separate streams to a main 
booster station for pumping to the flotation plant at the 
central plant complex. In order to prevent pollution, the 
outer walls of the dams are maintained intact during the 
major part of the recovery operation. In addition, provision 
is made for emergency dams into which any excess run-off 
can be diverted and the slimes subsequently reclaimed. 

2.3 The Flotation Plant 

In the flotation plant, slurry from the thr«.e slimes dams is 
treated in three separate streams in order to accommodate 
any differences in characteristics that may exist between 
the dams. After the slurry has been diluted to obtain the 
optimum concentration for conditioning, reagents are 
added. 

After a period of conditioning, mechanical and air agitation 
in the flotation cells separate the pyrite concentrate as a 
froth, while the barren material is removed in the tailings 
stream. 

In order to recycle water, the barren residue leaving the 
flotation plant is thickened in three 138 m diameter 
thickeners before being pumped to the tail'ngs dam about 
11 km to the south of the plant site; here again the excess 
water is recovered from the dam for recycling. A cyclone 
method, widely used in the copper-mining industry, is 
employed to split cut the coarser fraction of the tailings for 
constructing the dam walls. 

2.4 The Uranium Plant 

The concentrate from the flotation plant is thickened and 
transferred to a series of air-agitated vessels for 
conventional acid leaching. The leached pulp is fid to filters 
to separate the uranium-bearing solution from which 
uranium is recovered by solvent extraction, followed by 
ammonium diuranate (ADU) precipitation. The ADU is 
sent to Nuclear Fuels Corporation of South Africa (Pty) 
Limited for conversion to uranium oxide prior to 
•naiketing. 

2.5 The Roasters and Acid Plants 

After uranium leaching, the gold-bearing pyrite concentrate 
is re-pulped to 70% solids and passed into three 16 m 
diameter fluid-bed roasters. Gases leaving the roasters are 
cooled and cleaned by water scrubbing and electrostatic 
mist precipitation, and then fad into two conventional 
double-catalysis/double-absorption acid plants where the 
sulphur dioxide content is converted to sulphuric acid. The 
productive capacity of the two plants is respectively 1 000 
and 500 tons of acid a day, and part of the smaller plant's 
production is in the form of oleum for sale to the 
explosives industry. The plants have been designed to meet 
high standards of air-pollution control. 
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2.6 The Gold Plant 

The calcine from the roasters is quenched with water, 
thickened and transferred to a standard cyanidation circuit 
for the extraction of gold. The filtered solution containing 
the gold is treated conventionally by the addition of zinc, 
thereby precipitating the gold which is calcined, smelted 
and produced as bullion bars. Tailiiigs from the gold plant 
are stored in a small slimes dam to allow reclamation :•) the 
event of the recovery of small quantities of base metals in 
the calcine becoming economically feasible. 

2.7 Personnel 

In the absence of any underground mining activities, the 
Company's personnel strength is a fraction of the number 
employed by a gold mine. Every job has been ranked in 
accordance with a job-evaluation plan which draws no 
distinction between individuals of different colour. 
Particular attention has been paid to the environmental 
conditions under which employees will work. 

2.8 Capital Expenditure 

The capital expenditure to bring the project to full 
production, treating the first three dams, is estimated at 
R140* million. Part of the expenditure is being incurred 
after production has begun, and will be financed from the 
Company's initial cash flow and short-term borrowings. 
Subsequently, over the years, additional expenditure at a 
relatively low level will be required to enable all the other 
slimes dams to be treated. This expenditure will be incurred 
on moving and extending pipelines, pumping facilities and 
power supplies, and providing additional access ways and 
water reservoirs.. It is intended that these capital costs will 
be financed from internal cash flow. 

*R1 $1,15 

2.9 Planned Production 

Production at Ergo began on schedule in February 1978. 
After full production is reached in late 1978, operations 
are expected to produce initially about 7 000 kg of gold, 
200 tonnes of uranium, and 530000 tonnes of sulphuric 
acid annually. Gold and uranium production will decline 
later, unless recoveries are increased by further 
technological advances. 

3. THE JOINT METALLURGICAL SCHEME OF 
THE ORANGE FREE STATE 

A project, similar in general concept to Ergo, between six 
mines of the Anglo American Greic in the Orange Free 
State, known as the Joint Metallurgical Scheme or 
'Amuran', involves the treatment of both old slimes dams 
and current slirms output (3|. The treatment and 
production schedules have been based on a 15-year life, 
covering the period 1977 to 1991. Gold, uranium and 
sulphur contents of slimes dams were evaluated by means 
of auger drilling and assaying. These results were used 
together with projections of future production figures to 
ensure that the reserves were sufficient to support an 
operation of at least 15 years. It is predicted that the 
sulphur and other grades will drop in the future on some 
mines, and the proportion of the current residues and 
deposited slimes treated will have to be scheduled 
accordingly to maintain a steady production rate of pyrite. 

3.1 Production Estimates 

Ruhmer et al [3| state that in studies based on a 15-y*ar 
project life, covering the period 1977 to 1991, the average 
annual prodr-.tion will be approximately as follows: 

Acid (total) 350,0001 
Uranium (ex slime) 3451 of U3O8 
Uranium (ex pyrite) 3501 of U3O8 
Uranium (total) 6951 of U3O8 
Gold 3 750 kg 
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