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11) Family number: 8604499 (US5449397A)
Title: BIOCATALYZED LEACHING OF PRECIOUS METAL VALUES

Abstract: Source: US5449397A A biohydrometallurgical apparatus and method for extracting precious metals, including gold
and silver, from oxidized ore by means of leaching with a neutral bisulfide solution instead ofgh, thiourea, thiosulfate,
or other conventional lixiviants is disclosed. In a preferred embodiment, a first process step of conventional bio-oxidation of
ore particles is accomplished to free precious metals dispersed or occluded within the ore. A portion of the acidic, base-metal
sulfate leach solution produced by bio-oxidation is introduced to an anaerobic reactor. In a heap leach embodiment of the
process, the anaerobic reactor is a side-stream reactor. In an alternative slurry (e.g.,vat) leaching embodiment, the
anaerobic process may occur on-line. A preferably non-toxic electron donor, such as acetate or methanol (which does not
bind effectively to activated carbon), is added to the anaerobic reactor to enrich within it a mixed culture of sulfate-reducing
bacteria. The anaerobic reactor may be operated in a pH-stat mode by adding sufficient acidic sulfate solution to maintain a
neutral pH in the reactor. In a second process step, the oxidized ore (possibly covered and submerged to exclude oxygen) is
leached by recirculating the neutral bisulfide lixiviant saturated with H2S through it in a leaching reactor. Precious metal
values are recovered from the pregnant bisulfide solution by contact with activated carbon or other conventional techniques.
Classifications:

International (pcs-9): C22B11/00 C22B3/02 C22B3/04 azg
C22B3/18 (Advanced/Invention); ACETATE ' METHANOL
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Publication number Publication date Application number Application date
AU199534899 A1l 19960119 AU19950034899 19950626
AU700356 B2 19990107 AU19950034899 19950626
CA2194349 AA 19970103 CA19952194349 19950626
CA2194349 C 20060530 CA19952194349 19950626
US5449397 A 19950912 US19940265322 19940624
US5672194 A 19970930 US19950436726 19950508
WO09600308 A2 19960104 W01995US09199 19950626
W09600308 A3 19960215 W01995US09199 19950626
ZA9505224 A 19960531 ZA19950005224 19950623
Priority:
US19940265322 19940624 US19950436726 19950508 W01995US09199 19950626

Probable Assignee: YELLOWSTONE ENVIRONMENTAL SCIENCE INC

Assignee(s): (std): DARSOW TAMARA ; FOGELSONG MACGREGOR L ; FRANK M STEWART ; HUNTER ROBERT M ;
MACGREGOR L FOGELSONG ; YELLOWSTONE ENVIRONMENT SCIENC ; STEWART FRANK M ;
YELLOWSTONE ENVIRONMENTAL SCIE ; TAMARA DARSOW ; YES TECHNOLOGIES

Assignee(s): YELLOWSTONE ENVIRONMENT SCIENCE INC ; NATIONAL SCIENCE FOU ; YELLOWSTONE
ENVIRONMENTAL SCIENCE INC ; NATIONAL SCIENCE FOUNDATION ; ROBERT M HUNTER

Inventor(s): (std): DARSOW TAMARA ; FOGELSONG MACGREGOR L ; HUNTER ROBERT M ; STEWART FRANK M
Inventor(s): TAMARA DARSOW ; MACGREGOR L FOGELSONG ; ROBERT M HUNTER ; FRANK M STEWART
Agent(s): DAVIES COLLISON CAVE; DAVIES COLLISON CAVE PTY LTD; MBM INTELLECTUAL PROPERTY LAW LLP

Designated states: AM AT AU BB BE BF BG BJ BR BY CACFCG CHCICMCN CZ DE DK EE ES FI FR GA GB GE GN GR HU
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12) Family number: 12390796 (US5948140A)
Title: METHOD AND SYSTEM FOR EXTRACTING AND REFINING GOLD FROM ORES

Abstract: Source: US5948140A A process and system and for extracting and refining gold from ores using relatively benign
and inexpensive chemicals, fewer process steps, and permitting the recycling and re-use of process chemicals. The invention
is preferably implemented as a two part process. In a first part process, gold is extracted from the ore and dissolved in a
chemical solution to form a gold complex. The chemical solution preferably includes a KI and I2. Optionally, Isopropyl alcohol
is mixed with the KI and I2 to serve as an accelerate. In a second part process, the complex is reduced to gold from the
solution, preferably by one of two methods. The first method precipitates the gold complex by washing and decomposing of
the gold complex to form pure gold. The second method electrolytically plates the gold from the gold complex solution onto a
cathode to obtain pure gold.

Classifications:

International (apc 8-9): C22B11/00 C22B3/02 8 2%
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Publication number Publication date Application number Application date

CA2208665 AA 19971225 CA19972208665 19970624
US5948140 A 19990907 US19960757931 19961127
US6090341 A 20000718 US19970879851 19970620
ZA9705468 A 19980119 ZA19970005468 19970620
Priority:

CA19972208665 19970624 US19960020539P 19960625 US19970879851 19970620
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Probable Assignee: HICKMAN PAUL L

Assignee(s): (std): HICKMAN PAUL L ; VODRAHALLI NAGESH K
Inventor(s): (std): VODRAHALLI NAGESH K

Inventor(s): NAGESH K VODRAHALLI

Agent(s): SIM AND MCBURNEY
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13) Family number: 13326641 (ZA9706755A)
Title: GOLD EXTRACTION FROM ORES WITH CHEMICALS REGENERATION.

Abstract: Methods for extracting gold from ores are disclosed. A solution of iodine and potassium iodide (102) dissolves the
gold from the ore in a reaction pond (104). A filter unit (120) is positioned between the solution supply and the pond. Liquid
solution product is withdrawn by pump (162) and includes unreacted KI3 and KI and a dissolved gold iodide complex. The
liquid product passes to a heat exchanger (166) and then to a crystallization tank (170) which uses an evaporative cooling
unit (171) to lower the temperature in the tank. In the tank a precipitate Au.KI3 (180) forms which is removed by a vacuum
filter (182). The precipitate is combined with water until it is dissolved and as a result Aul crystals (202) are formed which
are then separated from the remaining solution (204) which is dissolved KI and I2.

Classifications:

International (1pc 8-9): B65D69/00 B65D71/00 C01G7/00 TpEE e e

C22C11/06 (Advanced/Invention); s et e $T6755
B65D69/00 B65D71/00 C01G7/00 C22C11/00 (Core/Invention);
C22B (Subclass/Invention)

International (zpc 1-7): B65D69/00 B65D71/00 C01G7/00 C22B
C22C11/06

CPC: C22B11/04

European: C22B11/04
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Publication number Publication date Application number Application date

WO09805569 Al 19980212 WO01997US12413 19970716
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Priority:

US19960691594 19960802

Probable Assignee: LEIBOVITZ JACQUES

Assignee(s): (std): JACQUES LEIBOVITZ ; LEIBOVITZ JACQUES
Inventor(s): (std): LEIBOVITZ JACQUES

Inventor(s): JACQUES LEIBOVITZ

Designated states: AL AM AT AZ BA BB BEBFBG BJBRBY CACFCG CHCICMCNCU CZ DE DK EE ES FI FR GA GB GE
GH GN GR HU IE IL IS IT JP KE KG KP KR KZ LC LK LR LS LT LU LV MC MD MG MK ML MN MR MW MX NE
NL NO NZ PL PT RO RU SD SESG SISKSNSZ TD TG TJTM TR TT UA UG UZ VN ZW
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14) Family number: 11227971 (WO0015856A1)

Title: A PROCESS FOR GOLD EXTRACTION

Abstract: A process for the extraction of gold and/or silver from gold and/or silver bearing ore particles or concentrates,
said process including the stages of: A. filling a reaction vessel with said ore particles or concentrates, and B. circulating a
gold and/or silver leaching solution through the reaction vessel such that a fluidised bed of said ore particles or concentrates

is achieved.
Classifications:
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Publication number Publication date Application number Application date
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Priority:
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Probable Assignee: ACACIA RESOURCES LIMITED
ACACIA RESOURCES LIMITED ; ACACIA RESOURCES LTD ; LETHLEAN WILLIAM RONALD
LETHLEAN WILLIAM RONALD
WILLIAM RONALD LETHLEAN
WATERMARK PATENT AND TRADE MARKS ATTORNEYS; WATERMARK INTELLECTUAL PROPERTY PTY

Assignee(s): (std):
Inventor(s): (std):
Inventor(s):
Agent(s):

Designated states:

LTD
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15) Family number: 36081195 (US2009183599A)
Title: MINERAL EXTRACTION SYSTEM AND PROCESS

Abstract: Source: US2009183599A A trench leaching system including a tank containing a charge of ore flooded with a
liquid solvent up to the level of a gutter. A pump recirculates the solvent upwardly through the charge of ore via a sparging
array for dissolving minerals which are reclaimed through a series of cyclones and stripped out of the pregnant solvent by a
carbon column. The rate and pressure of the solvent flowing through the sparging array upwardly though the of ore are kept
below the amount that would fluidise the ore and at an amount that produces channels which follow random paths that vary
with time through the ore, wherein particles of ore in the channels are agitated by the solvent and wherein particles of ore
outside the channels are maintained substantially static and in contact with the liquid solvent. Such a system can process low
grade ore at low operating and capital costs.
Classifications:

International (zpc 8-9): BO3B5/00 B22F9/20 C22B11/08
C22B3/04 (Advanced/Invention);
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C22B (Subclass/Invention)
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Family:

Publication number Publication date Application number Application date
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Priority:
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Probable Assignee: DEVERE MINING TECHNOLOGIES LTD

Assignee(s): (std): DEVERE MINING TECHNOLOGIES LTD ; GIRAUDO CLINTON JOHN ; MAWBY AARON BRUCE ; SADLEIR
NICHOLAS GEOFFREY DEVE

Assignee(s): DEVERE MINING TECHNOLOGIES LIMITED ; SADLEIR KIMBERLEY VERE DECEASED ; SADLEIR
NICHOLAS GEOFFREY DEVERE

Inventor(s): (std) DEVERE NICHOLAS GEOFFREY ; GIRAUDO CLINTON JOHN ; JOHN GIRAUDO CLINTON ; MAWBY AARON
BRUCE ; BRUCE MAWBY AARON ; SADLEIR KIMBERLEY VERE ; SADLEIR NICHOLAS GEOFFREY DE V ;
SADLEIR NICHOLAS GEOFFREY DEVERE ; VERE SADLEIR KIMBERLEY

Inventor(s): SADLEIR NICHOLAS GEOFFREY DE VERE ; AARON BRUCE MAWBY ; SADLEIR KIMBERLEY VERE
DECEASED ; CLINTON JOHN GIRAUDO ; NICHOLAS GEOFFREY DEVERE SADLEIR
Agent(s): DEVERE MINING TECHNOLOGIES LTD; BORDEN LADNER GERVAIS LLP; BROOKS KUSHMAN PC
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16) Family number: 43570905 (CN201276463Y)
Title: Sewage treatment system _- by calcination cyanation

Abstract: Source: CN201276463Y The utility model relates to a -_ sewage processing system with a
calcinations _ process, belonging to the technical field of hydrometallurgy. The H sewage processing
system with a calcinations _gprocess is characterized in that: the system comprises activated carbon adsorption
tanks (3, 4) which are respectively communicated with a _ barren solution tank (1) and a faffinate tank (2), a
mixing tank (5), a sedimentation tank (6), a neutralizing tank (8), an aeration tank (10), a thickener (12) and a plate and
frame filter press (15) which are connected in sequence; filter cakes of the plate and frame filter press (15) is discharged in
a filter residue tank (14), and the filtering liquid output ends of the thickener (12) and the plate and frame filter press (15)
are connected with a ge-eardrum filter (13), and the output end of the ge-eardrum filter (13) is connected with the aeration
tank (10) by a concentrated water tank (11), and the other output end thereof is communicated with a clean water tank
(16). The system has the effect that most of equipment adopts concrete tanks, and the investment is less; the air aeration
tank is adopted, and the operating cost is low; the activated carbon adsorption tanks, the thickener and the ge-eardrum
filter are adopted, and the efficiency on removing _ and heavy metal ions is high, and the treating water quality is
good.

Classifications:

International (zpc 8-9): C02F9/04 (Advanced/Invention);

CO02F1/28 CO2F1/52 C02F1/66 (Advanced/Non-invention); e WM #mE max
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Priority:
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17) Family number: 47433368 (US2012067169A)
Title: METHOD FOR PROCESSING PRECIOUS METAL SOURCE MATERIALS

Abstract: Source: US2012067169A A method is disclosed for recovering precious metals from source materials containing
precious metals which involves leaching the source material in aqueous reducing liquor to provide a treated solid residue and
processing the treated residue to recover precious metals.

Classifications:

International (apc 8-9): C22B11/00 C22B11/02 C22B11/08 C22B3/00 C22B3/04 C22B3/06 C22B3/12 C22B3/16 C22B4/00
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C22B7/00D C22B9/00 C22B9/10 M22B9/10
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18) Family number: 51039285 (FR2966470B)
Title: PROCEDE ET SYSTEME DE TRAITEMENT DESTINE A EXTRAIRE DE L'OR CONTENU DANS UN MINERAI AURIFERE

Abstract: The process comprises placing ore (12) having a liquid phase (12L) and a solid phase and then forming a
prepared ore (14) from ore, placing an etching solution (16) comprising sodium thiosulfate, cupri-ethylene-diamine or sodium
thiosulfate, copper sulfate and nickel sulfate and polyethylene amine, mixing the prepared ore with the etching solution in an
etching container to form an ore pulp (18) so that, during an etching phase, that etching solution dissolves the gold contained
in the prepared ore, and capturing solubilized gold during the etching phase by receiving unit. The process comprises placing
ore (12) having a liquid phase (12L) and a solid phase and then forming a prepared ore (14) from ore, placing an etching
solution (16) comprising sodium thiosulfate, cupri-ethylene-diamine or sodium thiosulfate, copper sulfate and nickel sulfate
and polyethylene amine, mixing the prepared ore with the etching solution in an etching container to form an ore pulp (18) so
that, during an etching phase, that etching solution dissolves the gold contained in the prepared ore, capturing solubilized
gold during the etching phase by receiving unit and constituting a weak solution (28) devoid of gold, retaining a portion to be
preserved of the weak solution and reusing the part to be preserved of the weak solution to form the etching solution, and
purging a part to be exclude from the weak solution towards a neutralization unit to neutralize the adverse effects of the part
to be excluded from the weak solution on the environment. The formation of the prepared ore comprises removing a part of
the liquid phase of the ore so that the prepared ore has a liquid phase and a solid phase in predetermined proportions
defining a flow of introduction of liquid phase of prepared ore to mix with the etching solution, and removing a portion of the
liquid phase of the ore to obtain a rate of introduction of liquid phase of prepared ore in the ore pulp such that the liquid
phase of prepared ore is 3-20 percent of the total weight of the prepared ore. The part to be excluded of the weak solution is
purged at a purging rate equivalent to the rate of introduction of the liquid phase of prepared ore to be mixed with the
etching solution. The receiving unit fixing the solubilized gold comprises active carbon and ion exchange resins or metal
powders. A very low amount ofi is used to pass the solubilized gold in the aurothiosulfate form to aurocyanide form
before the solubilized gold is captured by the activated carbon. The ore pulp is transformed, during the etching phase, into an
etched pulp (20) having a solid phase and a liquid phase also called rich solution in which solubilized gold is present and in
which the solubilized gold passes the aurothiosulfate form to the aurocyanide form. During a separation operation, the solid
phase of the etched pulp is separated from rich solution to recover the rich solution and the solid phase of the etched pulp
weak in gold is isolated to recover the liquid phase of the etched pulp low in gold corresponding to the weak solution. During
a phase for transformation into aurocyanide, very small quantity of Hof 5-20 mg ofh per liter of rich solution
is introduced into that rich solution so that the gold dissolved in the rich solution passes from the aurothiosulfate to the
aurocyanide form. During a phase of recovery of gold, the activated carbon and the ion exchange resins or metal powders
are used to capture the solubilized gold in the aurocyanide form. The prepared ore and the etching solution are mixed with
the activated carbon, ion exchange resins and the very low amount of h The prepared ore is placed on an etching
container forming a sealed area, and the etching solution sprays the prepared ore. During the attack phase, the etching
solution etches the prepared ore by percolation to obtain a rich solution in which the solubilized gold is present. The prepared
ore is placed on an etching container forming a sealed area and the etching solution prepared this mineral waters. The step
of removing a portion of the liquid phase of the ore is operated by a module consisting of a drying tube, spin-dryer,
centrifuge, pressure belt filter, filter press, horizontal belt filter or forced or natural evaporation module. The part to be
preserved of the weak solution is discharged into a storage container of the etching solution. The storage container of the
etching solution is connected to a preparation container of a concentrated etching solution. The etching container is connected
to the preparation container and is fed in concentrated etching solution. The process further comprises carrying out an
electrolysis of the part to excluded of the weak solution so as to recover the copper contained in that part to be excluded of
the weak solution and then meeting the standards of copper material discharge in environment. The part to be excluded of
the weak solution is neutralized by neutralization agents to recover copper and limit the effects of the part to be excluded of
the weak solution on the environment and by total or partial evaporation of its liquid phase then recovery of copper and
neutralization of the residual part. An independent claim is included for a system for extraction of contained in the
ore by the treatment of the gold ore.
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European: C22B11/04 C22B11/08 C22B3/02 C22B3/24
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Agent(s): DERAMBURE CONSEIL
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19) Family number: 57562634 (US2014298954A)
Title: EXTRACTION OF GOLD FROM FINE CARBON RESIDUE
Abstract: Source: US2014298954A Recovering gold from gold-loaded fine carbon by application of thermo-kinetic chemical

activation regime at a low temperature, while preventing vitrification of imputies found in the gold-loaded fine carbon.
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