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Fecha de Solicitud

SOLICITUD EXAMEN DE PATENTABILIDAD

1. Yo, Emilio FERRERO, identificado como aparece al pie de mi firma,
actuando como apoderado de la sociedad BASF AKTIENGESELLSCHAFT, atentamente
solicito se efectue el examen de patentabilidad de la solicitud en referencia presentada de
acuerdo con las reglas del Capitulo Il del PCT y segun lo establecido en el articulo 44 de
la Decision 486 de la Comision de la Comunidad Andina.

Para tal efecto presento junto con este escrito el recibo por valor de
$452.000.00 que corresponde a la tasa legal fijada segun lo dispuesto en la Resolucién

No. 55819 del 26 de diciembre de 2008.

2. Por lo anterior, comedidamente solicito se prosiga con el tramite de este

asunto.

Senora Jefe,
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Industria y Comercio

SUPERINTENDENCIA

DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No. 07-63483

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION

FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 596 DE

FECHA 30 DE SEPTIEMBRE DE 2008 EL TERMINO HABIL SENALADO POR

LA LEY EXPIRA EL 30 DE DICIEMBRE DE 2008

NOTA: Dentro del plazo de los seis (6) meses siguientes a partir de la fecha de publicacién
en la gaceta de Propiedad Industrial, debera solicitar y cancelar el examen de
patentabilidad so pena de que la solicitud caiga en abandono, de acuerdo con lo
establecido en el Articulo 44 de la Decisién 486/2000.

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS.
Sl NO X
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[571 ABSTRACT
‘This invention refutes 10 a process for leaching broken
or fr d ore or metal-value containing bodies

with a reagent-crorying foum. The fo.om ix generated by
zdding a surfactznt 1o 3 lenching solution and pasiing air
or other gas through the solution to generste relatively
stsble foamn bubbles which are propelied through the
fragmented mass by gas pressure. The foum can be
injected in cycles, allowing drain time, or can be in-
jected continuously with the lcachant draisnye tuking
place at the periphery of the orc muss sud removed
contineously

7 Clzims, No Drawings

4,080,419

1

FOAM INSECTION LEACHING PROCESS FOR
FRAGMENTED ORE

FIELD OF THE INVENTION

I~ invention relates to 2 method for ke:ching a
frugisented ore body or broken ore, mill trlings, or
dumps or other fr:y d metal-value o ining bod-
ies with & resgent-carrying fonm. More particularly the
invention is directed o the formation of a relatively
stible reagent-carrying foom  propelling the foum
through the fragmented materis], permitting the foaumed
lexchant to draan, and cecovering the drained leachant
containing metal values. The term fragmeated ore or
ore-body 2s employcd herein is to be understood to
mclude mill t=ilings, dumps or other fragmented metal:
value contaming bodies unless otherwise indic:ted.

DESCRIPTION OF THE PRIOR ART

In sitv leaching has been developed over the pust
several decades as & method for the recovery of mineral
values which could not economically be recovered by
other meams. Lsvally this involves the flooding of lesch-
iny sgents wto the ore body, or trickle lexching of frag:
iented orc-bodies or tailings.

Hlustrutive of the numerous patents that have been
issued in the field and perhaps closest to the present
invention are L 8, PaL. Nos. to Hard et al 3,708,206 and
to Huff et al 3,894,770. Hard et al shows injecting a
lesch solution containing a pressurized oxygen-contain-
ing pas into an underground ore body. On releising the
pre<~tre an oxygen-contaning foam is created. The
patentees supgest that the muititude of small bubbles
penetcate further into the crevices of the ore formation.
Huff et al show the removal of lesching liquor from a
deep weilhore i an in-situ mining operation by & gas
Wit. After treatment the colutn of lixivant is frothed by
Bjection of w1 which may contain udditional oxygen
md/or St3y, A chemical resction is affected simulta-
arously wirh the gex lift operation in the leschant. Nei
the of e ¢ petents owever, are directed o contact
w4 broken ote body of other frugmented metal-value
cuntaning bodics with # relatively stable resgent-con-
tainmy foum. The relatively large volumes of lesch
solution required bry the prior art methods present a
pokntial environments! hiazard should the leach solu-
tion find its way mto ground water or surfuce water-
ways. In addition channelization of flow of the leuch
solution through the ore body can be a serious problem.

it is the primary object of the present invention to
provide a method for leaching a broken or fragmented
ore or metal vslue-containing mass using a leaching
reagent-containing relatively stable foam which is
passed through the mass and leaches out metal values,
whereby the amount of leaching solution requived is
sigmifie:ntly ceitucest, the danger of environmental pol-
lution is lessened and the overall efficiency is enhanced.

It is a further object of the invention to drive the foam
through the mass by gas pressure.

It is a further object of the invention to leach the mass
by driving the foam in a generally upward direction and
then permitting the leaching reagent to drain down.

Still enother object of the invention is to feach a mass
by applying the foam to the top portion of the mass and
passing the foam downward by cmploying gases
heavier than air as foaming and driving means.

Yet a further object of the invention is to backfill a
mine stope with fragmented ore, mill tailings or other
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frammented metal value-containing mass and then lech-
with regent-containing foam, imjecting the focan 4t
e buttom of the mass either in a periodic cycte with
drse deswn ods, or continucusly, with drun-dowan
owvurring of thw peripbery of the muss.

Further objects will become apparent from the rest of
the speafication wnd from the appended cliims.

BRIEF DESCRIPTION OF THE INVENTION

Althuaph in situ leach mining is applicable to the
recovery of muny minerals, to date it has been Lurgely
applied 1o the recovery of copper from underground
ore bodie., or heup or dump leaching. Where copper
exists in native metal form, leaching may be sccom-
plisbed by usz of cupric smmonium carbonate solutions
contuining XX} percent equivalent of ammont: The
rexction, formuny the reduced compound, cuprous arm-
momum carbonate, takes place according to the follow-
ing oqu.tion:

Cu* 4 Cu (NHy), OO0+ 2NH,0H . « [CuNH, ).}y
w0, + HO m

To regescrate more leaching agent the cuprous form is
reoxidized by contact with air to the cupric form in the
presence of ammonium carbonate (formed by reacting
CO, with NH,OH) and water.

The overull resction is:

{Cu(NH .0, COy +4 Oy +(NHY),
€0, + H;0- »2Cu(NH,), CO, -+ 2NHLOH (]

Thix process hae been used for many decsdes to recover
metal valuer rom low-grade copper ore wad also for
reprouesaing copper il tailings.

Wheie copper exists in a combined form, dilute sulfa-
nc acid volutionp of a pH 1 2 hat been used to extract
caopper as copper salfate.

Both of these methods use flood lesching or down-
ward pereolation of leschant to contsct the ore in situ,
A numbor of dissdvantages ure inherent in the system.
Becaouse of the turge volume of leach:wt required, the
coit of flovad Jesching is significant. In the event of an
unexpected fissure below the ore body, 1 considerble
loss Gf reagent may take place with concomuttant finsa-
cial loss. In addition, sach loss of reagents poies » veri-
ous euvironmentul threat to ground waier systers.

In employing downward percolation of leach solu-
tions which are applied by sprays or trickle tubes to
fragmented ore heaps or to underground minerzl depos-
its, the volume of reagents is considerably less than in
flood leachings. As a result, the cost is less and the
environmental impact is lessened. However, the perco-
lation technique is limited to a downward advancement
of leach solution.

In many cases contacting a fragmented ore or metal
value containing body in a generally upward or hori-
zonal advancement would be highly beneficial. How-
ever, the prior art flooding or downward percolation
techoiques do not readily permit this.

1 have devised a method for passing reagent-carrying
foasm through the fragmented material employing air or
other gas pressare.

A surface sctive agent or surfactunt i incorporated in
the Izaching solution. Surfactaats usu: My lower surface
tenzion of weicr or other liquids by 50 10 70 put with as
low . concentration @ 0.1 pot. Their presence m the
solution #lso effects the temporary entrapment of zir or
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other gas wsed for huhhle peneration The concentration
of swrfectan duicenynes the fuam standup tape, with
I s fonmuing action
3 o duragon Foam stabilizers miay be
added f0 eatond srandup tme.

fn the cas of e esbve coppor with cupnic
AU BT L2 the oxypen required 1o regener-
ate the i 2t s howd i syuation 2 i3 supplied
by ar of caygen-wontanong gus under pressare. It
serves the three-told function of being an oxidsnt for the
renction, 2 fosm producer wnd as the driving means to
propel the foam through the muss.

In other lesching systems, such as acid leaching of
sulfide types of copper ores, air or oxygen is not re-
quired for the leaching reuction and serves only as the
foum currier end driving medium. However, other
guses may be substtuted for air with edvantages where
it is desired 10 move the foam in directions other than
the vertical (su:h s laterally) or with greater speed.

Gases lighter than 2ir, soch ¢s hefium or belium/uir
mixtdrcs « toiun GuTiers increuses the traverse speed
apward through 2 fractured or rubbled ore body. Car-
bon dioxide, or vapors of halogenated hydrocarbons,
either in pure form or #s mixtures with air, will effect a
more pd downwiard mirratios of foam through the
fractured ore wnce they zre heqvier than air. Sloping
venrs of fragmeoied ore depusits are particularly amena-
ble to treatment sccording to this modification.

Use of this foaming technique serves to reduce chan-
oclization of resgent flow patterns within a fragmented
ore body. This results from the lower density of the
foamed reugent (as compared with ceagent bquid) flow-
g tirough the mterstitial spaces of the rubbled ore.
The foam can be injected o cycles, sllowing drun
down, or continuously.

EXAMPLE |

The following exanple llustrates the process. To
sipuulate s <dopmg, fragmented ore ven, a plastic tube (6
i dinm. « 611 length), was closed at the bottom end
und was suppurted in u stind at an angle of 30° from the
aonzonty). ft was three quarters filled with native cop-
pev ore freoments (Gaagiu, o mesh stze of minus 2 in,
pius 1 in). Tha: volume of voids within the ore fragments
way determmed to be about 10 liters.

Ap ampncntics) ammonium carbonate 0.2 molar Jea-
chant solistion was mixed with 1 perceat by weight of a
foming, type warfactant, Tergitol NPX(
ALY yl yh. 1- i 1 arfRetson

o sHienting

¥ K B0 BVecags
OF 10 L2 € H O maizs pes neole e gnd dotriwted by Usiva Carbide
Conganaine.

A measured quantity of the leachant was added to the
tube and allowed to flow down to the bottom. Air was
admitted into the bottom end of the tube via & § inch
fitting and bubbled through the solation to cause foam-
ing. The minimum amount of leachant solution which
produced a foam which emerged at the top of the ore
mages was about 200 ml, with a preferred volume found
to be about 400 ml. Thus, the volume of leaching solu-
tion required with the foaming technigue of this inven-
tion is only about 2 w 4 percent of that required in
full-flooding leaching.

The diffusion of leachant into the pore spaces or
cracks of each ore fragment is generally considered to
be the limiting factor in the total leaching process. Su-
perficial contact of the leaching solution and the ore,
therefore, need only be intermittent, as in trickle leach-
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ing, 55 0 the process of this wvention tn which fowm
carries the leaching apents

The fooming agent Or surfactont employved wis a
ronjonic material. However, alimost any surtictant type
can be used, cere unly being reeded where possihble
ibcompatability might te encoontered, 28 with strong
zcids or hasic type leaching apents which could decom.
pose the surfactaon.

EXAMPLE 1

The effect of concentrution of foaming agent on the
stability of the foum is shown in the following exaraple.

A plastic tube, 6 inches in diameter and 77 inches
long, inclined 55% from the vertical, was filled with
broken copper ore baving & mesh size of minus two
inches, plus one inch. About 400 ml of a4 0.2 porm:}
ammonium carbonste leach solution to which Tergitol
NPX was added wis employed @5 the leaching solution.
The sofution wus poured into the tube and collected at

20 the bottom. It wus then zerutes with a flow of air ad-
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justed 1o produce foaming and the resulting foam ss-
cended in the tube. So long as the air flow was sufficient
to produce foaming, the rate of air flow appeed to
have only a slight cffect on foam height.

The following table mves the beight of the foam in
the tube uned the foam stability and shows the stebility of
the foum to be a function of the concentration level.

TABLE 1
Fuaur stabilicy and s teight s a fanction

of surfuctund Gocentxation in a 0.2
vl ammoniue carbonste solution

Sutfactsnt, Foam beight, Maxiinwia foam
pet inches wtability, aunutes
0.05 17 12
0.10 7 b
0.2 o) 4«

0.40 & “
0.80 ke L4
1.60 n s
.20 7 s
EXAMPILE K1

The experitnent of Prample 2 wir rep-ited usiag a
0.2 noroa) sulfuric acd sotuton. Table 2 sets forth the
results obtained.

TABLE 2

Fosen stability as « fvction of sucfactant
concentration x4 0.2 normal
salfory scid solution

Sarfitart, Foan herght, Maxitusn fo-.5
pet fore e mtability, minutes
0.05 34 23
Q.10 0 50
0.20 41 55
0.40 48 0
0.30 70 0
1.60 77 75
ki) 77 9%

As shown in Tables 1 and 2 nonionic surfactants
function well in eitber acid or basic solutions. The foam
stability times were adequate with Tergitol NPX,
slightly greater time periods being observed in the
acidic leaching medium.

Under comparable experimental conditions, the 0.2 N
ammoninm carbonate solution yielded 1,080 parts per
million {(ppm) copper after seven successive foam injec-
tion-foam drain down cycles. The 0.2 N sulfuric acid
solution yielded 150 ppm after seven foaming cycles.
The test ore was a native copper ore.
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These tevts saonulated s fragoented wre bixdy with e
fracture or fssure w allow Jecks. With this closed sys-
tea, recovertes of dramed-dow: foms approainatad S0
1095 put. Mt tosses of retentron of fosm or fud oucur
within capillsry-sized pore sprces and borfine fiares
In & futher typicul experiment, surfuctant solunons were
aeruted to convert zbout 150 m! to foam, to fill 4 voud
volume of about 10 liters. After the foam collapsed, the
liquid cecovered from the foam fraction was 2bout 135
to 143 mi (90 to 95 pct recovery).

Exzmples 1 3 relate to leaching frugment.d sloping
ore bodics. The process may be employed to lesch mine
stopes, backfilled with low-grade ore or mll tailing.
The surfactant-contsining feachant can be introduced at
the bottom of the ore mass and cavsed to foum-up and
rise through the miss using »ir or lighter than air gas
mixture, such as s helium-au mixture. The leuching
process can be carried out cyclicully, with foum-up and
drain-down cycles or continuously, with the drain-
down occurring at the periphery of the murss.

Anocther modification of the process i to foum the
teachant with & heavy zas, such as (X0, or vapors of
halogenated hydrocarbons to produce a foam with a
relatively high density. Suid foam is then applied to the
top surface of mill tailings, piles or dumps where be-
cause of the grealer density more rspid downwsrd
movement of the foam is schieved.

What is claimed is:
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1. A prouess for the recovery of copper vadues from
fr: 1 copper-ontd nodies winch comprises:

2 mroduciny & lesctung wlvtion comprising a leuch-

ing agent comsistivg of sovmonum carbonite or
sulfuric aexd and ¢ wrfoctwt inw s mess of sad
frugmented bodies,

b. fowming -2d solution by ntreducing 4 gus therein,

c. passing the foamed eaching solution through the

said mass whereby said foamed lezching solution
forms pregnant leachant contwming copper values,
aod

d. recovering the pregnant leachant.

2. The method of claim 1 wherein the fragmented
body is a sloping ore body, the surfuctant is non-ionic
and the foum is passed generally in 20 spwsird direction
throsgh said bady.

3. The snethoul of Clanm 2 whesin the e Dody com-
priscs 1 sulfide type coppes cie, and the lkeaching agent
comprines difate sulfurec acd

4. The method of clum 3 wherein the g introduced
to foum the lesching solution is lighter than air.

5. The method of claus 1 wherein the fragmented
body compnsci mill tuilings, dumps or heaps and the
foumed leaching solution s applied et the top of said
fragmented body.

6. The method of clzim 5 wherein the gas introduced
to foam the leaching agent is heavier than air.

7. The wuethod of claim t wherein the foamed solu-
tion is passed upwardly through the muws, periodically

alternating with drain down cycles.
L] - - * -




