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Description

[0001] The invention relates to a method for recovering
gold in connection with the hydrometallurgical production
of copper from a waste or intermediate product contain-
ing sulphur and iron that is generated in the leaching of
the copper raw material. The recovery of both copper
and gold occurs in a chloride environment. The gold con-
tained in the waste or intermediate is leached by means
of divalent copper, oxygen and bromide in a solution of
copper (II) chloride-sodium chloride, in conditions where
the oxygen-reduction potential is a maximum of 650 mV
and the pH between 0.5 - 2.5.
[0002] The Hydrocoppe™ method for fabricating cop-
per hydrometallurgically from a raw material containing
copper such as copper sulphide concentrate is described
in US patent publication 6,007,600. According to the
method, the raw material is leached counter-currently
with an alkali chloride-copper chloride solution in several
stages to form a monovalent copper (I) chloride solution.
Part of the solution that is formed is routed to oxidation
performed with chlorine gas, whereupon the copper (II)
chloride generated is circulated back to concentrate
leaching. Solution purification is performed on the re-
mainder of the solution formed in raw material leaching.
The pure cuprous chloride solution is precipitated by
means of alkali hydroxide into copper (I) oxide and the
oxide is reduced further into elemental copper. The alkali
chloride solution formed during copper (I) oxide precipi-
tation is processed further in chlorine-alkali electrolysis,
from which the chlorine gas and/or chloride solution ob-
tained is used for oxidising copper (I) chloride and/or raw
material leaching, the alkali hydroxide generated in elec-
trolysis is used for oxide precipitation and the hydrogen
generated is used for elemental copper reduction. Gold
recovery from the leaching residue is not described sep-
arately in connection with the method.
[0003] Several methods are known in the prior art,
which are used for leaching gold from materials contain-
ing sulphur and iron in connection with a chloride-based
copper recovery process.
[0004] US patent 4,551,213 describes a method, ac-
cording to which gold can be leached from sulphur-con-
taining materials, particularly from the residues of hydro-
metallurgical processes. The preferred starting material
for the method is residue from the CLEAR process. The
CLEAR process is a hydrometallurgical copper recovery
process, which takes place in a chloride environment and
at raised pressure. The gold-containing residue is elutri-
ated into water and the suspension obtained is adjusted
so that it contains 12 - 38 weight percent of chloride. The
oxidation-reduction potential is adjusted to the range of
650 - 750 mV and the pH value to be below 0. Copper
(II) chloride or iron (III) chloride is added to the suspen-
sion to oxidise the gold contained in the raw material,
whereupon it dissolves. It is mentioned in the publication
that the oxidation-reduction potential must not rise above
750 mV, because above this value the sulphur will dis-

solve. There is no information in the publication about
the amount of dissolved sulphur or iron.
[0005] EP patent 646185 concerns the recovery of
copper from sulphidic concentrates by chloride leaching
in atmospheric conditions. In the final stage of counter-
current leaching, gold is leached directly into the electro-
lyte from copper, zinc and lead electrolysis with a high
oxidation potential. It is an essential feature of the method
that the high oxidation potential is achieved by means of
a halide complex such as BrCl-2, which is formed in elec-
trolysis. According to example 4, which describes gold
leaching, gold dissolves at an oxidation-reduction poten-
tial of about 700 mV vs Ag/AgCl.
[0006] WO patent application 03/091463 describes a
method for leaching gold from a leaching residue or in-
termediate containing iron and sulphur, which is gener-
ated in the atmospheric chloride leaching of copper sul-
phide concentrate. It states in the publication that it is
possible to leach gold from a material containing iron and
sulphur into an aqueous solution of copper (II) chloride
and sodium chloride by means of divalent copper and
oxygen in conditions where the oxidation-reduction po-
tential is below 650 mV and the pH value of the solution
is in the range of 1 - 3. In these conditions the iron does
not yet dissolve and the sulphur remains largely undis-
solved, thus avoiding the costs that are incurred when
removing iron and sulphur from the solution. The recov-
ery of gold from the solution is carried out by means of
one of the methods of the prior art such as electrolysis
or activated carbon. The method in question is fairly good
in itself, but in practice however it is a little slow.
[0007] Now a new method has been developed for
leaching gold from a leaching residue or intermediate
containing iron and sulphur, which is generated in the
atmospheric chloride leaching of copper sulphide con-
centrate and is essentially free of copper. We have found
that when gold is leached from a material containing iron
and sulphur into an aqueous solution of copper (II) chlo-
ride and alkali chloride and an oxygen-containing gas is
fed into the solution, a small amount of bromide acceler-
ates the time required for the gold to dissolve. Leaching
takes place thus by means of divalent copper in condi-
tions where the oxidation-reduction potential is regulated
with oxygen in the range of 600 - 650 mV vs. Ag/AgCl
electrode and the pH value of the solution is adjusted to
the range of 0.5 - 2.5, preferably 0.5 - 1.5. The feed of
bromide accelerates gold dissolution without causing the
oxidation-reduction potential of the leaching to rise above
the value of 650 mV.
[0008] The gold-containing residue or intermediate is
elutriated into an alkali chloride solution containing cop-
per (II) chloride making a suspension and the oxidation-
reduction potential required for gold leaching is achieved
just by means of divalent copper and oxygen. To enhance
leaching some alkali bromide such as sodium or potas-
sium bromide is fed into the suspension that is formed
so that the Br ion concentration of the gold leaching step
is 0.5 - 30 g/l, preferably 8-15 g/l. After the gold leaching
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stage the gold-containing solution is routed to the gold
recovery step, after which the solution is circulated back
to the leaching stage.
[0009] Leaching occurs in atmospheric conditions at a
temperature which is in the range between room temper-
ature and the boiling point of the suspension, preferably
however at a temperature between 80°C and the boiling
point of the suspension. Gold recovery from the solution
is made using some method known in the prior art such
as electrolysis or by means of activated carbon. The re-
maining residue is a dischargeable residue. When the
gold has been recovered from the solution, the solution
is circulated back to the gold leaching stage.
[0010] The essential features of the invention will be
made apparent in the attached claims.
[0011] It is advantageous to connect the method now
developed to a copper concentrate chloride leaching
process as a sub-process. As mentioned above, one
such process is described in e.g. US patent 6,007,600.
In the method in question a raw material containing cop-
per sulphide such as concentrate is leached countercur-
rently with a solution of alkali chloride and copper (II)
chloride, NaCl-CuCl2, in several stages to form a solution
of monovalent copper (I) chloride, CuCl. The alkali chlo-
ride solution formed in the process is processed in chlo-
rine alkali electrolysis and the alkali hydroxide, chlorine
and hydrogen formed in electrolysis are exploited in var-
ious stages of the process. A residue remains after con-
centrate leaching, which mainly contains the sulphur and
iron of the raw material as well as the gold contained in
the raw material. The method now developed focuses on
the residue of gold leaching, which is formed in the type
of process mentioned above. The leaching step of a
waste or intermediate that contains gold occurs in prin-
ciple separately from the actual concentrate leaching
step, since the solution from which gold is separated,
instead of being returned to the concentrate leaching cir-
cuit, is circulated back to gold leaching.
[0012] The oxidation-reduction potential in the gold
leaching stage is measured with Pt and Ag/AgCl elec-
trodes and the potential is kept at a value of maximum
650 mV, preferably at a maximum of 640 mV. When the
oxidation-reduction potential is kept below a value of 650
mV, sulphur does not yet dissolve from the residue, and
remains as elemental sulphur. The preferred pH range
is between 0.5 and 1.5, so that the iron in the residue
remains mostly undissolved. The oxidation gas used may
be air, oxygen-enriched air or oxygen. The amount of
divalent copper, Cu2+, in solution is preferably 40 - 100
g/l and the amount of sodium chloride in the range of 200
- 330 g/l.
[0013] If the chloride solution used in gold leaching is
a sodium chloride solution, the alkali bromide to be fed
is also preferably sodium bromide. Sodium is lower in
price than potassium, so its use is therefore justified. The
majority of bromide to be fed into the gold leaching stage
is in circulation inside the leaching stage. A small part of
it, 0.5 - 10%, however, is removed with the filtrate, which

is formed during the filtration performed on the gold leach-
ing residue. To avoid bromine losses, the filtrate is routed
to the oxidation stage belonging to the concentrate leach-
ing step. In the oxidation stage, part of the copper (I)
chloride formed in concentrate leaching is oxidised back
to copper (II) chloride by means of the chlorine formed
in chlorine alkali electrolysis, which is fed into the final
stage of the concentrate leaching process. Chlorine gas
also oxidises the bromide in the filtrate into bromine gas,
which is recovered in a scrubber connected to the oxi-
dation stage, in which it dissolves into the washing fluid.
As for the scrubber washing fluid, it is routed to the gold
leaching stage. The scrubber washing fluid is circulated
back to the gold leaching stage, in which the leaching
stage slurry reduces the bromine back into bromide.
[0014] The method of the invention is described further
in the flow chart in Figure 1, where gold recovery is com-
bined with a copper sulphide concentrate leaching proc-
ess,

Figure 2 is a graphical presentation of the effect of
the bromide addition as a yield function of the disso-
lution rate of gold and oxidation-reduction potential
according to example 1, and
Figure 3 is a graphical presentation of the effect of
the addition of bromide on the dissolution rate of gold
and oxidation-reduction potential according to exam-
ple 2.

[0015] The flow chart according to Figure 1 is one ex-
ample of an embodiment of our invention. The solid ar-
rows in Figure 1 describe the flow of solids and the
dashed arrows the flow of the solution.
[0016] A copper sulphide raw material, such as copper
sulphide concentrate, is fed into the first leaching stage
1, into which is circulated a solution 3, which is an aque-
ous solution of copper (II) chloride and alkali chloride
exiting the second leaching stage 2. When we speak later
of alkali chloride for the sake of simplicity there is only
mentioned sodium chloride, although some other alkali
can be used in its place if necessary. Each leaching stage
is presented as a single block, but it is clear that each
stage generally consists of several reactors and thicken-
ing. In the copper concentrate leaching stages the copper
dissolves into the process solution, and the solution is
routed to thickening. After the first leaching stage thick-
ening, the overflow solution 4 contains copper chloride,
in which there is about 70 g/l of mainly monovalent cop-
per, and this is routed according to the Hydrocopper™

process to copper recovery (not shown in detail in the
drawing). The leaching of the solids contained in under-
flow 5 is continued in the second leaching stage 2 with
chloride solution 6. The chloride solution is formed from
the sodium chloride solution which is obtained from chlo-
rine alkali electrolysis belonging to the Hydrocoppe™

process, and the copper (II) chloride solution, which is
formed in oxidation stage 7 by oxidizing part of the copper
(I) chloride 4 formed in the first leaching stage.
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[0017] The solution 3 exiting the thickening of the sec-
ond leaching stage 2 is routed to the first leaching stage
1 to leach the concentrate. Leaching of the residue 8
exiting the second leaching stage is continued in a sep-
arate leaching stage 9 to leach out the gold contained in
it. The gold leaching stage 9 also generally takes place
in several reactors, but for the sake of simplicity the whole
stage is depicted as one unit. The precipitate in the gold
leaching stage is leached with a concentrated solution
of copper (II) chloride and sodium chloride 10, in which
the Cu2+ concentration is 40 - 100 g/l and the sodium
chloride concentration is 200 - 330 g/l and the amount of
bromide calculated as bromine ions is 0.5 - 30 g/l. Oxygen
is in addition routed into the leaching stage, which allows
the oxidation-reduction potential of the solution to be
raised to an adequate level for gold leaching i.e. a range
of 600 - 650 mV vs. Ag/AgCl electrode.
[0018] The alkali bromide is preferably potassium or
sodium bromide and in the early stage of leaching bro-
mide is routed as a finely ground solid into the gold leach-
ing stage. Since there is a closed circulation of solution
in the gold leaching stage, the continuous addition of bro-
mide is not required, and only the small amount that is
consumed in the process is replaced subsequently with
a bromide feed. The bromide feed shortens the gold
leaching time, because the gold dissolved as a result of
the bromide remains in solution and is not precipitated
back. Gold also possibly dissolves as a bromide complex
more easily than as a chloride complex.
[0019] At the end of the gold leaching stage 9, solids
separation is carried out. The overflow 11 that is formed
is routed either as it is or filtered to gold recovery 12,
which takes place for instance by means of activated
carbon in carbon columns. A gold product 13 is obtained
from the columns. The solution removed from the col-
umns is a gold-free solution 10, which is circulated back
to the gold leaching stage 9. The thickening underflow
from the gold recovery stage i.e. the precipitate, after
normal further treatment such as filtration and washing
14 comprises the final residue 15, which includes almost
all the sulphur of the concentrate and the majority of the
iron. The residue filtrate and wash water 16 contains dis-
solved iron and a small amount of the bromide circulating
in the gold leaching stage. The filtrate and wash water
16 are routed to the oxidation stage 7 of the concentrate
leaching process. The chlorine fed into the oxidation
stage oxidises the bromide into bromine gas. The gas
generated in the oxidation stage is routed to the gas
scrubber belonging to the stage, where the bromine that
is generated dissolves into the scrubber washing fluid.
The scrubber washing fluid 17 is routed to the gold leach-
ing stage, and the leaching stage slurry reduces the bro-
mine back into bromide. This ensures that the bromide
circulates only in this stage.
[0020] The invention is described further by means of
the attached examples.

Example 1

[0021] In a test a residue containing an average of 7g/t
of gold, which was formed in the leaching of a raw material
containing copper sulphide, was leached as a batch test.
The residue was leached in batch tests in a 5-litre reactor,
which was equipped with online electrodes for the meas-
urement of pH and the oxidation-reduction potential. The
tests were carried out at a temperature of 95°C. The es-
timated gold leaching time was 30 - 40 h. At the start of
leaching the pH was adjusted to a value of 2.0 by means
of oxygen and hydrochloric acid feed, after which the pH
was allowed to fall freely, but not below the value of 0.5.
The pH should be below a value of 2.5 at the start of
leaching too, to prevent the copper in the solution from
precipitating as atacamite. During leaching the redox po-
tential was raised gradually (over 5-8 hours) to a value
of 580 mV and subsequently 15 g/l of sodium bromide
was added to improve gold leaching. The bromide addi-
tion was repeated at 10-hourly intervals and at that point
the amount was 10 g/l. The results are depicted in dia-
gram 2. The addition of bromide has a beneficial effect
on the dissolving of gold particularly at lower potential
levels. When there was sodium bromide in the solution,
gold dissolved at a potential of 630 mV, which is an easy
potential to achieve with a feed of oxygen.

Example 2

[0022] The effect of bromine in a continuous leaching
circuit was tested in a laboratory pilot run. The gold circuit
leaching circulation was not connected to the copper con-
centrate leaching circuit; only the copper-free solids from
the copper concentrate leaching circuit were transferred
to the gold leaching stage. There were two 5-litre leaching
reactors in the gold leaching stage, in both of which were
baffles, mixers and online electrodes for measurement
of the pH and redox potential. The temperature of the
leaching circuit in the leaching reactors was 95°C. The
retention time of the solids in the reactors was 10 -15
hours. The pH of the first leaching reactor was kept at a
value of 1.0 and the pH of the second reactor was 0.9.
The redox potential in leaching was a maximum of 630
mV. The Cu2+ ion concentration of the solution was 60
g/l and the NaCl concentration 250 g/l. The progress of
leaching is depicted in diagram 3. 8 - 10 g/l of bromine
was added to the gold circuit solution at point number 5.
As the diagram shows, after the addition of bromine the
gold concentration of the solution doubled.

Claims

1. A method for recovering gold from an essentially
copper-free leaching residue or intermediate con-
taining iron and sulphur, which is generated in an
atmospheric chloride leaching process of a copper
sulphidic raw material, whereby the gold is leached
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from the waste or intermediate in an aqueous solu-
tion of copper (II) chloride and alkali chloride in at-
mospheric conditions by means of an oxygen-con-
taining gas and the divalent copper contained in the
solution, and the oxidation-reduction potential of the
suspension formed is adjusted to a value of a max-
imum of 650 mV vs. Ag/AgCl electrode, character-
ised in that in order to enhance the leaching, alkali
bromide is routed to the solution so that the amount
of bromine ions in solution is 0.5 - 30 g/l, the pH is
regulated to a value of 0.5 - 2.5; the gold dissolved
in leaching is recovered by a method known in itself
and the undissolved precipitate formed in the gold
leaching stage is a waste containing sulphur and
iron.

2. A method according to claim 1, characterised in
that the amount of bromine ion in solution is 8-15 g/l.

3. A method according to claim 1 or 2, characterised
in that the alkali bromide is sodium or potassium
bromide.

4. A method according to claim 1, characterised in
that the precipitate formed in the gold leaching stage
is filtered and the filtrate and wash water is routed
to an oxidation stage belonging to a copper sulphide
concentrate leaching process, in which oxidation
stage the bromide contained in the filtrate and wash
water is oxidised by means of chlorine gas into bro-
mine gas, which is recovered into the gas scrubber
washing fluid of the oxidation stage, and the washing
fluid is recirculated to the gold leaching stage.

5. A method according to claim 4, characterised in
that the amount of bromide removed with the filtrate
and wash water from the gold leaching stage is 0.5
- 10%.

6. A method according to claim 4 or 5, characterised
in that the slurry in the gold leaching stage reduces
the bromine contained in the gas scrubber washing
fluid into bromide.

7. A method according to claim 1, characterised in
that the oxidation-reduction potential of the gold
leaching stage is kept in the range of 580 - 640 mV.

8. A method according to claim 1, characterised in
that the pH of the suspension in the gold leaching
stage is kept at a value of 0.5 -1.5.

9. A method according to claim 1, characterised in
that the amount of divalent copper in the suspension
is 40 - 100 g/l.

10. A method according to claim 1, characterised in
that the amount of alkali chloride in the suspension

is 200 - 330 g/l.

11. A method according to claim 1, characterised in
that the temperature is kept in the range between
80°C and the boiling point of the suspension.

12. A method according to claim 1, characterised in
that the oxygen-containing gas is one of the follow-
ing: air, oxygen-enriched air and oxygen.

Patentansprüche

1. Verfahren zur Rückgewinnung von Gold aus einem
im wesentlichen kupferfreien Extraktions-Residuum
oder Zwischenmedium, das Eisen und Schwefel ent-
hält, das in einem atomsphärischen Chlorid-Extrak-
tionsprozess eines kupfersulfidischen Rohmaterials
generiert wird, wobei das Gold aus dem Rest- oder
Zwischenmedium in einer wässrigen Lösung aus
Kupfer(II)-Chloride und alkalischem Chloride unter
atomsphärischen Bedingungen mit Hilfe eines Sau-
erstoff enthaltenden Gases und dem zweiwertigen,
in der Lösung enthaltenen Kupfer extrahiert wird,
und wobei das Oxidations-Reduktionspotenzial der
gebildeten Suspension auf einen Wert von maximal
650 mV gegenüber der Ag/AgCl Elektrode einge-
stellt wird, dadurch gekennzeichnet, dass zur
Steigerung der Extraktion alkalisches Bromid der Lö-
sung zugeführt wird, so dass der Anteil an Brom-
Ionen in Lösung 0,5 - 30 g/l beträgt, der pH-Wert auf
einen Wert von 0,5 - 2,5 eingeregelt wird; wobei das
bei der Extraktion in Lösung befindliche Gold durch
ein an sich bekanntes Verfahren rückgewonnen
wird, und das in der Gold-Extraktions-Stufe gebilde-
te Präzipitat ein Ausscheidungsprodukt ist, das
Schwefel und Eisen enthält.

2. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass der Anteil an Brom-Ionen in Lösung
8-15 g/l ist.

3. Verfahren nach Anspruch 1 oder 2, dadurch ge-
kennzeichnet, dass das alkalische Bromid Natri-
um- oder Kaliumbromid ist.

4. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass das in der Gold-Extraktions-Stufe
gebildete Präzipitat gefiltert wird, und das Filtrat und
Waschwasser einer Oxidationsstufe zugeführt wird,
die zu einem Extraktionsprozess für Kupfersulfid-
Konzentrat gehört, in welcher Oxidationsstufe das
in dem Filtrat und Waschwasser enthaltene Bromid
mit Hilfe von Chlorgas in Bromgas oxidiert wird, wel-
ches in dem Gas-Scrubber-Waschfluid der Oxidati-
onsstufe rückgewonnen wird, und wobei das Wasch-
fluid in die Gold-Extraktionsstufe rezirkuliert wird.
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5. Verfahren nach Anspruch 4, dadurch gekenn-
zeichnet, dass der Anteil an Bromid, der mit dem
Filtrat und dem Waschwasser aus der Gold-Extrak-
tionsstufe abgeschieden wird 0,5 -10 % beträgt.

6. Verfahren nach Anspruch 4 oder 5, dadurch ge-
kennzeichnet, dass die Aufschlämmung in der
Gold-Extraktionsstufe das in dem Gas-Scrubber-
Waschfluid enthaltene Brom zu Bromid reduziert.

7. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass das Oxidations-Reduktionspotenzi-
al der Gold-Extraktionsstufe in dem Bereich von 580
- 640 mV gehalten wird.

8. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass der pH-Wert der Suspension in der
Gold-Extraktionsstufe auf einem Wert von 0,5 - 1,5
gehalten wird.

9. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass der Anteil an zweiwertigem Kupfer
in der Suspension 40 -100 g/l beträgt.

10. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass der Anteil an Alkalichloride in der
Suspension 200 - 330 g/l beträgt.

11. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass die Temperatur in dem Bereich zwi-
schen 80°C und dem Siedepunkt der Suspension
gehalten wird.

12. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass das Sauerstoff enthaltende Gas ist:
Luft, mit Sauerstoff angereicherte Luft oder Sauer-
stoff.

Revendications

1. Procédé de récupération de l’or d’un résidu de lixi-
viation essentiellement exempt de cuivre ou d’un
produit intermédiaire contenant du fer et du soufre,
généré dans un processus de lixiviation atmosphé-
rique de chlorure d’une matière première de sulfure
de cuivre, l’or étant lixivié à partir des déchets ou du
produit intermédiaire dans une solution aqueuse de
chlorure de cuivre (II) et de chlorure alcalin dans des
conditions atmosphériques au moyen d’un gaz con-
tenant de l’oxygène et le cuivre divalent contenu
dans la solution, et le potentiel de réduction d’oxy-
dation de la suspension formée étant réglé à une
valeur atteignant un maximum de 650 mV par oppo-
sition à l’électrode Ag/AgCI, caractérisé par le fait
que, afin d’améliorer le lixiviat, du bromure alcalin
est acheminé vers la solution de telle sorte que la
quantité d’ions de brome dans la solution est située

entre 0,5 et 30 g/l, le pH est réglé sur une valeur
située entre 0,5 et 2,5 ; l’or dissous pendant la lixi-
viation est récupéré par un procédé connu en soi et
le précipité non dissous formé dans l’étape de lixi-
viation de l’or est un déchet contenant du soufre et
du fer.

2. Procédé selon la revendication 1, caractérisé par
le fait que la quantité d’ion de brome dans la solution
est située entre 8 et 15 g/l.

3. Procédé selon la revendication 1 ou 2, caractérisé
par le fait que le bromure alcalin est du bromure de
sodium ou du bromure de potassium.

4. Procédé selon la revendication 1, caractérisée par
le fait que le précipité formé dans l’étape de lixivia-
tion de l’or est filtré et le filtrat et l’eau de lavage sont
acheminés vers une étape d’oxydation appartenant
à un processus de lixiviation du concentré de sulfure
de cuivre, dans laquelle étape d’oxydation le bromu-
re contenu dans le filtrat et dans l’eau de lavage est
oxydé au moyen de chlore gazeux en gaz de brome,
qui est récupéré dans le liquide de lavage de l’épu-
rateur de gaz de l’étape d’oxydation, et le liquide de
lavage est ramené à l’étape de lixiviation de l’or.

5. Procédé selon la revendication 4, caractérisé par
le fait que la quantité de bromure retiré avec le filtrat
et l’eau de lavage de l’étape de lixiviation de l’or est
située entre 0,5 et 10%.

6. Procédé selon la revendication 4 ou 5, caractérisé
par le fait que la boue dans l’étape de lixiviation de
l’or réduit le brome contenu dans le liquide de lavage
de l’épurateur de gaz en bromure.

7. Procédé selon la revendication 1, caractérisé par
le fait que le potentiel de réduction d’oxydation de
l’étape de lixiviation de l’or est conservé entre 580
et 640 mV.

8. Procédé selon la revendication 1, caractérisé par
le fait que le pH de la suspension est conservé dans
l’étape de lixiviation de l’or à une valeur allant de 0,5
à 1,5.

9. Procédé selon la revendication 1, caractérisé par
le fait que la quantité de cuivre divalent dans la sus-
pension est située entre 40 et 100 g/l.

10. Procédé selon la revendication 1, caractérisé par
le fait que la quantité de chlorure alcalin dans la
suspension est située entre 200 et 330 g/l.

11. Procédé selon la revendication 1, caractérisé par
le fait que la température est conservée entre 80°C
et le point d’ébullition de la suspension.
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12. Procédé selon la revendication 1, caractérisé par
le fait que le gaz contenant de l’oxygène est l’un
des gaz suivants : air, air enrichi en oxygène et oxy-
gène.
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