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BACKGROUND

MAED completed a feasibility s tudy for

the re- treatment  of  mine was te  s limes

dams in the Nor th Wes t Province town

of Stilfontein in South Africa to recover

g o l d  a n d  t o  r e h a b i l i t a t e  t h e

e nv i ro n m e n t .    Th e  o ld  s l im e s  d a m s

contributed to pol lu t ion of the area by

g e n e r a t i n g  w i n d - b l o w n  d u s t ,

contaminating groundwater and causing

radon levels  in  the  town to  ri se  above

acceptable levels .

Th er e  i s  a n  e s t im a t e d  2 8 . 2  mi l l io n

tonnes on the old s limes dams with an

a v e r a g e  g o l d  c o n t e n t  o f  0 . 4 7 g / t .

The old slimes dams are reclaimed using

h y d ra u l i c  min ing  m e t h o d s  w i t h  t h e

slurry being screened and then pumped

to the new processing facili ty at a rate

of 570,000 tonnes per month.

SCOPE OF WORK

The fina l  pro jec t  inc luded c lean-up, res torat ion  and modi ficat ion  to

sections of the old ChemWes uranium processing plant for use as a gold

recovery plant .    Numbers  1, 2 and 3 old St il fontein Gold Mine s limes

dams, were to be re-processed and leached s lurry passed over a linear

screen before being deposited on the new No.5 slimes dam in the tailings

complex.  The entire elu t ion, carbon regeneration, elec tro-winning and

smelt ing plants, form par t  of  the new scope of  work.

Slurry automatically sampled at the plant, is fed over a linear screen and

deposited into an agitated surge tank.  A cons tant slurry feed is  then

pumped to the classification circuit consisting of four streams of primary,

s econdar y  and  t er t ia r y  cyc lones  each  w i th  dedica ted  f eed  pumps .

The fine frac t ion produced by the c lass i ficat ion circuit , i s  sent  to  the

conver ted high rate thickeners (2 off  – 22m diameter x 11m high) and

the coarse frac tion (sand) repor ts to the refurbished flotation circuit .

The high rate thickeners underflow is pumped directly to the CIL circuit.



The  fine  f rac t ion  p roduced  by  the  c la s s i f i ca t ion  c i rcu i t , i s  s en t  t o  the

conver ted high rate thickeners  (2 off  – 22m diameter x 11m high) and the

coarse frac tion (sand) repor ts to the refurbished flotation circuit . The high

ra t e  t h i c k e n e r s  u n d e r f l ow  i s  p u m p e d  d i r e c t l y  t o  t h e  C I L  c i r c u i t .

At the refurbished flotation circuit, the sand is automatically sampled and

conditioned prior to overflowing into the feed tank where further reagents are

added. The feed tank dis tributes the conditioned sand slurry to the flotation

cells (4 off x 55kW each). Flotation tails are dewatered prior to addition to

the CIL residue stream. The flotation concentrate reports to the agitated pyrite

transfer tank which is designed with a 12 hour surge capacity.

The pyrite mil ling circuit  has a cons tant feed from the pyrite transfer tank.

Milling (6’6” x 18’ refurbished ball mill  – 260kW) is carried out in a closed

circuit  sys tem with a cyclone. The cyclone underflow is  recycled back into

the mill with the cyclone overflow repor ting to the conver ted high rate pyrite

thi ckener  (5 .7m diameter  x  3m high)  p r io r  to  the  ba tch  l each  c i rcu i t .

Pyrite is  leached in three agitated batch leach tanks. Once the required condit ioning

and leach t ime i s  achieved, the  contents  of  the  tank are  pumped into  the  fi r s t  CIL

tank via au tomatic samplers.

Slurr y  flows by gravi ty  through seven refurbished CIL tanks  (11m diameter  x  24m

high – 75kW mechanical agitation added to replace the old Pachuca air agitation/draft

tubes) . Each tank i s  fi t ted  wi th  Minera l  Process ing  Separat ing  (MPS) screens  to

retain the carbon in the tank.

Recess ed  impel l er  ver t i ca l  sp ind le  pumps  t rans fer  the  carbon  counter-current  to  the  s lurr y  flow and  carbon  i s

periodical ly  removed from the fi r s t  CIL tank for  elu t ion. The elu t ion process  i s  ac t ivated once 5 tonnes  of  loaded

carbon is  col lec ted and begins with an acid wash prior to elu t ion and carbon thermal regenerat ion. Cathode s ludge

is  periodical ly  removed from the elec tro-winning
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OPTIMISATION

Our philosophy is  one of  reduced capital  cos ts  being achieved by managing projec ts  on a par tnership basis  with our

clients  thereby s treamlining the projec t  team.

Throughpu t: 570,000 reclaimed tonnes per month

408,000 tonnes per month to the CIL plant

Complet ion: 14 months fol lowing contrac t  award

Total  Cos t: ZAR 89m

MAED’s  ab ili ty  to  u t ili s e  an  exis t ing  facili ty  area  a long wi th  cer ta in  i tems of  exis t ing  p lant  and infras truc ture,

proved extremely cos t effec tive for our client. In addit ion, the posit ive benefit  of  removing old slimes dams provided

a welcome and necessary environmental  impact for the highly populated area.
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