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WP 1: RAW MATERIALS SAMPLING AND CHARACTERIZATION

Four materials obtained from mineral deposits fromm CLC, KGHM, BOR and Somincor were sampled
and characterized. These included polymetallic ores and concentrates, complex or low grade cop-
per ores and concentrates and pyrite concentrates. In this work package the delivery of samples
for experimental testing was also coordinated.

High temperature pressure oxi-
dation is a well proven process
for Ni, Au and Zn production.
A process for leaching of both
Cu and Zn is developed — pres-
sure oxidafion in an autfoclo-
ve at temperatures from 135°C
to 210°C destroying sulphides
rapidly af leach times lower than
60 minutes - releasing base
metals into solution for further
recovery.

Regarding flotafion tailings and metallurgical wastes as secondary raw materials, limitafions related
to polymetallic low-grade and complex ores to achieve high efficiency recovery of valuable me-
tals (Cu, Zn, Pb, Ag) and crifical raw materials (Co, In, Sb) have been overcome.

INTMET proposes this technolo-
gy as an efficient way o recover
base metals from bulk concen-
trates and middlings. Lab as well
as pilot results olbfained showed
high Cu and Zn vyields (Cu 95%,
/N 99%).

Pictures of samples to be characterized and metallographic image analysis

WP 2: ENHANCED PERFORMANCE FLOTATION PROCESS

WP2 develops the necessary tech-
nology for bulk concentrate pro-
duction and provides samples for
lab-scale and pilot testing. Main
areas of activity are comminufion
and flotation improvements and
production of samples from the de-
veloped processes.

Newly developed flotation reagents and microwave
technigues have been applied. Additionally, pilot plants have
pbeen established to confirm results and produce samples

for further festing activities.
J Bioleaching is a process described

as being "the dissolution of metals
from their mineral source by cer-
tain natfurally occurring microorga-
nisms”. This technology is conside-
red very promising tfo INTMET. The
bioleaching performance on four
polymetallic samples was assessed
by means of testing and detailed
steady-state mass balances.

Electrical pulse fragmentation has been tested as a pre-con-
centrafion technique. The potential energy saving is going
to be evaluated.
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WP 3: DEVELOPMENT OF INTEGRATIVE ATMOSPHERIC LEACHING PROCESS

Atmospheric leaching applied on bulk concen-
trates or middlings is one promising key tech-
nology for efficient metals recovery from low-
grade, complex and polymetallic ores propo-
sed by INTMET.

Obtained results at lab and pilot scale have
shown the high recoveries as expected (e.Q.
?4% Cu and 95% Zn recovery). Continuous ope-
ration has proved that it is possible o recover
lead and silver in high yield from the atmosphe-
ric leaching residue. It can be stated that a new
technological approach has been developed
to treat efficiently reserves of polymetallic pri-
mary sulphides by means of hydroprocessing.

The projectintends to limitthe amount
of wastes and effluents by valorizing
these streams using best tailored
technologies. Flofatfion tailings are
processed to produce a new collec-
tive concentrate that can be used in
hydrometallurgical industry. Pyrite is
oxidized to valorize sulphur in form of
potassium sulphate and produce iron
that meets requirements of ferrous
metallurgy. High quality coarse-grain
gypsum with a limited heavy metals

CLC: Atmospheric leaching pilot plant design,
commissioning, start up, running & fine tunning.
PLS & leaching residue samples produced

CLC: Atimospheric
leaching fest al lab

TR: continuous recovery

of lead and silver Well-developed gypsum crystals of

favourable length/width proportions close to
1:2 = 1:4. Scale-up of the process had no
influence on the product quality

STAY TUNED AND FOLLOW US @ G INTMET - Integrated Metallurgy g @INTMETproject

Cu and Zn vyield, %

By Of Mintek of the IRM-Bor,
N Somincor, KGHM (Lubin)

100
95
90 |
85
80 |
75
70
65
60 |
55 | .
30 40 50

Operation time, h

20

Cultivation of local bacterial
cultures at BOR

content for commercial applications
is produced from sulfuric acid efflu-
enfs. Post-treatments to recover and
separate Co, Mn, Zn and other ele-
menfts from High quality coarse-grain
gypsum with a limited heavy metals
content for commercial applications
is produced from sulfuric acid efflu-
ents.
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WP 4: DEVELOPMENT OF INTEGRATIVE PRESSURE LEACHING PROCESS
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Copper and zinc
leaching yields during
the pressure leaching
pilot run
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| Pressure leaching confinuous
1 pilot run at Outotec Autoclave
with auxiliary equipment

WP 5: DEVELOPMENT OF INTEGRATIVE BIOLEACHING PROCESS

The resulfs indicated that thermophilic bioledChiNg conditions (both in lab and pi-
lot-scale) would be required o achieve acceptable Cu and Zn reco-
veries on three of the samples, whereas high Cu extractions could be
achieved on the fourth sample at moderate femperatures. The process
flow consists of bioleaching, iron precipitation, resin-in-pulp (RIP) and
brine-leaching of the residue. The maximum extractions achieved were
85% Cu, 75% Zn, 0% Pb, ?20% Au and 80% Ag. A recent study indica-
ted favourable economics for the process up to the Cu production sto-
ge, with studies of the further downstream processes to follow.

Bioleaching infrastructure

at Bor Institute.

AGQ: Samples before and
after freatment

IMNR: Potassium sulphate
obtained from mining wates
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