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Evento : 379

Actuacion : 538
Referencia . Expediente No. 07.063.508 |
Asunto : SOLCITUD DE PATENTE PARA UNA COMPOSICION

QUE CONTIENE CIANURO ACUOSO AQUE
COMPRENDE UN TENSOACTIVO NO IONICO

Solicitante : BASF AKTIENGESELL.SCHAFT
Clase : C22B 011/008
Publicada en : La Gaceta No. 583 del 18 de diciembre de 2007

Fecha de solicitud : 22 de junio de 2007

1. Yo, Emilio FERRERO, identificado como aparece al pie de mi firma,
actuando como apoderado en el asunto de la referencia, atentamente, solicito se
efecttie el examen de patentabilidad de la solicitud en referencia presentada de
acuerdo con el Capitulo Il del PCT y segtin 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 $ 210.000.00 correspondiente a la tasa

fijada.

2. Ruego atentamente a la Sefiora Jefe se sirva ordenar que se anexe este
recibo para que se efectie dicho examen y se continie con el tramite de la

solicitud.

Sefiora Jefe, ” - . C

"EMILIO FERRERO
T.P.A. No. 31.929

COLO-00361-841-168-4
o MVN\MGT\ID-119230\WPCL0361
No. M-2008-119230\MVN

NIT 860.041.367-3
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%,
Industria y Comercio

SUPERINTENDENCIA

DIVISION DE NUEVAS CREACIONES

RADICACION EXPEDIENTE No. 07-63508

EL EXTRACTO DE LA PRESENTE SOLICITUD DE PATENTE DE INVENCION
FUE PUBLICADO EN LA GACETA DE PROPIEDAD INDUSTRIAL No 583 DE
FECHA 18 DE DICIEMBRE DE 2007 EL TERMINO HABIL SENALADO POR LA

LEY EXPIRA EL 14 DE MARZO DE 2008

NOTA: Dentro del plazo de los seis (6) meses siguientes a partir de la fecha de publicacion
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 Decision 486/2000.

SE PRESENTARON OPOSICIONES POR PARTE DE TERCEROS.
Sl NO X
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US 2063/6192403 Al

DRAINAGE AID FOR METAL HEAP LEACHING

FIELD OF TIE INVENTION

@

QOct. 16, 2003

SUMMARY OF THIE INVENTION

[0008] The prosear invention is directed 10 3 dainage aid
u:\selfu.ﬂmh|:apmmm1;r i More prefershly, the

[0001] Tiw present application refates to 2o imp i
process for leaching of metal from ore heaps in whick a
lixiviant selution is brougin into contact with the ore (o form
a pn:gmul sulution, from whu:h the mclal % vltimately

4. The imp in zhemcul(rc
with as.cihoxylated aliphat aluolmlln P
of the hnvmm lbmugb e beap.

P

BACKGROUND OF THE INVENTION

{0002) 1o recent years, heap Ioaching bas become a cost
effective method for recovering precious melals such as geld
or siheer from low grede ores. la the process, & lixiviant
syslcmn, comprisiog @ ligam and an oxidaal s used o
dissolve oul the desired preck:usmelal from the o, As uscd
berein, the phrases “Jixiviant system™ asd “fixiviamt soiu-
unn vul.l l-x, uscd lml:n.hmgcably and do ot imply a e
dapled o

¥ a8
extract the mineral vnlm in the are.

f0003] ia heap leaching, the smetal bearing ore may be
obtained from an open pit mine or the like and is crushed 1o
pnﬂmtmaggmgﬂclhﬂlsmcmughmcm the
desired mincral values bul ine coough 1o allow intimate
contact of the lixiviaot system or solntion therewith, The
lixiviant solution may be distribued over the lop of the
ctal orc heap via sprioklers, wobblers, or ather similar
The barren li lates” throngh the
bupmpcrl‘arm its desired function with the mels) and the
lutor is theo collecicd by un impervi-
ous leach pad or m Sike Yocated a1 he bouom of the hq.ap
The p is then subjecied o
mlm:ml rwmr\.ry wehoigues (o ﬂb(un the desired precicus
melal.

(ncm] 10 gold beap mining operations, = tixiviant systen

ising, cyacide, air and lme & comaoaly wsad uoder

COmP

!nghly alkatine conditions {pH 9:11.5) to lorm the pregnam
ion, (L8, a plex or ligand dinated with a pold

catioa). The gold catioe complex or ligand leaches from the

ore heap aed is recovercd. The gold is then ssparated [mm

the lixiviant complex via | scparation tech

such a5 the convemional method of adserption on 2n acti-

valed carhen column or bed.

[0005] A varisly of fectors can coatribute to poar perco-
tation of the lixiviant through the beap. For example, mgb

is di J epward precious metzl keap leachi

operations such as gold heap !caching. The draipage 2id can

be applicd by itsclf to the keap or it can be mized with the
lixiviant salulion and then sprayed or dipped ool the o (o
thesehy contact the ore.

[0009] The drainage aid is preferably applicd in ao sque-
ous solution vis drip of spray application and is presen! in
thcaqwmhlmmanamounlo[be!weennbo’ntl -1.000
ppm. The Jraipage aid is an liphalic primary
akotol haviag s carben chain tength of from about C-Cyp
zad sboul 2-20 moles of ethoxylation per molecule.

[0018] The iavention wilk be further deseribed in the
BRIEF DESCRIFRION OF THE DRAWINGS

[0015} FIG. 1 is a graph sbawing the cesults of activated
carbon gold uptake tests reported in Example 4; aad
{0012] FIG.2 is 3 bar graph ilinsteating the 1ests ceported
in Example 5 showing the nptake of the drainsge aids by
gold are.

DETAILED DESCRIPTION OF THE

. PREFERRED EMBODIMENT

f0013] The draidiage aids in accordence swith the i

are ethoxylatest afiphatic aloohols having the. foromul
HOERCH—O)R

[0014]  wiherein R is (o alkyl or C,-Cyp, alkeny! withn
being aboot 2 to 20, Mure picierably, R is C,-C,, alkcyl or
C-Cy. alkevayl and ¢ is about 3 o 8.

{0015} Puforably,

Too1s] - hoxytated akiph toohols are
cially nv:ulahl\. from a p{nralny of supplicrs. Rased upon
prescatly ilablc data, 1bc [ellowing four

svailahle products appear to be especialiy effective.

clay ors, the formation of targe rock f am) the
formation of surface owds orshmzsonux:hupcan b
Jetri £ e the desired p ion through and contact of
the ore with the lixiviant spluting.

(0006} Wis fore dusirable 1o provide a thal
<an enhaoce the pcmlmnn or mntact of (he ore with
lixiviam sofution su as 10 jocrease the amount of precious
metst recavered per unit arcz of the rocal ore heap.

{00075 11 is especially desirgble to provide such & pcrm—
fation or drainage aid tha dies not severcly impede the
l'undmmng, of dmucd Precess pasameters such as the ability
of the lixi 1 to react of pk wlthlhcmu‘ur
the ability of the preg; 1i fulion ta drain th

e beep for recovery.

McCulchors

Ocscrigiivr  descriplion, Analysis reuls

Hehaxylated mmnei»mmuvmw
aliphars aliphatic alcohol The avermge cuben
atcpbul <tain length is 7.3 C'sfmolveuls. The

e ethoxylation is 4.5 owles!

Frhoxylided  2-decylethxy a hxvﬂy beancted cthoxylaicd aliphetic
ahphalic poiffetbyleoaoxy) alonbol. The avemge carbon chaln

glcobiol cliana! leagib is 6,7 C'sfmolecule. The svorge.
cthaxylaliog i3 $.3 molesfmnlocule

taboxyloted  Hioxylated 2 heavily branched aleobal 1

aliphatic Zdecaunt ciboxylsiod afipbatic slcohol. Tie

atcotud avcuge cathen chain langh & 8.5 O
molecnlc, The othoxyluion fs 35
moles/molecule

Wthosylased  Tthowylaed o straight chain elboxylatod aliphatic

alipha.« alohal alcobal. The avemge carbon chain

US 2003/0192403 Al

~oontinvesd

MoCotcheon
Deseription - descripiion Arzlyas msults

cloohe! Tength is 122 (Tgfmalecnle. The
nvernge clitorgistion & 440 maolsef

[ll)l'}] A1 present, thc mosi prc[cm:d trediment is the

y poly {cthyl: 1
EXAMPLES
10018} The investion will b fun.lwr cxp]mned in conjunc-
tion with the following ill which should
mathe d a5 a limitation on the it t

farth botin "
{0019] Admmagc aids fos rezp leaching must have certain
desirable characicristics and nol bave some undesirable
characieristics. Five lesis proving these chmracleristics bave
bego doveloped 1o determine the suitzhility of potentisl
drainage sids for gold heap leach applicatioss. The impor-
lance of (ke ability of 2 polential diainage aid (o pass cach
tesl is described betow.

_[0a20) canillary usc m gold ore——the basic desired

of a drai aid is thal it
redmaeihzcnmlofcaptﬂm’ynscmagoldom
Rcducuonofmpillmnscespemﬂy i smeller ore

iS fmp o proE nm.form

of lixivian throagh the heap., & capillasy rise
w:.ﬂ?:a(ltaso-cnlkd“bhndmg 50 trat movencat of
cyznide and oxygen jofo and gold cyanide complex
ont of that portion of the heap is greally reduced. A
suecessiul doainage aid will bewe the maxinmm
pussible reduction in capillary rise al a given con-
cenieation.

{9028] gokiflm dissclnicn inbibition—While it is
impartant that a drainage akl reduce beap blinding, it
is cqually impesant that the drainspe aid nol impede
gold dissolution from the ore. Gold is gencrally
present in vre gs particles of metallic gold in the rock
matrix. Aoy coating of (he gold mctal by the drainsge
aid could slow the dissolmiiva process leading to
slower recovery ol tie gold value, an undesirable
ontenme. The use of a surface-active ageat to modify
capiltary rise could reasonably be expected 1o bave
an impact on geld dissolution 2s any surface Glm
formed by the surfactam could interfere with the
gold dissolution reaction. Given vqual drainage
prapenics, the drainape aid with (e feast cllect on
gold dissolmion would be the mmst successfal

[le] clcar solution cyanide reacuvuy—vAmlbr

thatap i aid must

s ide under leachi
wnd;lnus (ﬁﬁ-ﬂi 7-9 ml! oxyEg Cyanide
conccnteation isane of the two impartsol p

3 POR
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[00231 aclivated carbon gokd eptake—after gold is
teeched from a heap, it s passed through a column
of avtivated carbon to sirip the gold vyanide from the
lixiviaal (so—called <carbon-in<olama (CICY g:ld
recovery). Ay drai aid which pr
uptake of gold hy the activated carhon wonld not he
desited unless it could be shown that in sctual
preciice the drainage aid dovs nol reach the aciivated
carben column Again as sodface-active agents are
being used, it is a reascnable expectation that gold
uplake would be aflceled by the film-forming prop-
extios of the agent on the adtivaied carbon.

[6624] uplakeof the dnma.ge a.ld by gold ore—f: tlu:
drainage aid bad a d 1 effect on act

" carbon geld uplake, it is still possible that a drainage
zid could e successfully appliod it were adsorbed
onlo the ore in the procass of improving deatnage. As
is slated in U.S. Par No. 5,827,348, proper weiting
of the ere is an imporiant factor in optimizing
precious metal reoovary.

[0025] A large mumber of poleatial dmnagc zids were
initially tested using 2 capillary qisc experiment te determine
if they had any effect on damape. Potential drainage aids
were selecled or the basis of thar stability in high pH (pH
10.5) sohulicns aud a stated ahility {in McCutheoo's Emul-
sificrs and Dotergeats 1999: Nonb Amurican Edition, Vol. 1)
0 impact wetting. Those teshed included ety acid dediva-
tives {such as those doscribed o AU application 07011,
659), cthylene oxide/propylenc oxide block copolymers
(such as those described by Smilb and Craft in Chapter 5 of
FHcap and Pump {eaching Practice), sulfosuccinate deri-
valf.'; (snch as those described in U.S. Pal. No. 5,827,348),
J alkylph belaine derivatives. various phos-
phzm eslers, czprvhc and imidazoline amphoterics, sul-
fnnalud aromm.vs, sﬂu:onls, -cttiyl hexyl sulfate, various
Icohuls, brapoud- and straight-chain
aliphatic atcokots, and some proprictary mixtures of surfac-
tznts provided by manufacturers.

Example 1
[6028] Beachiop Capillary Rise Experiments.

{0027] Capillary risc ing tests were performed usiog

an 1830 mesh sicved orc from a2 minc in Nonbem Nevada

(Marigold Mice). The ore was prepared by Grst sieving o

this size fraction. The [(8x30 fravtion was washed cxten-

sively with tep water to remove calbedded clays. Matevial

w:sdmdavcm;gmm H§° €. and thea stored i an
hamber at 0% humidity and 25.C.

{0028 A1 cmx30 cm plastic fube was prepared wilk a fine
stainless steel mesh pushed (o the bottom of the aube 1o hold
the ore in place, The tbe was Glfed about % fad! with the
sieved, washed, end dricd oc and saspended from the
botiom woighing hook of a Metiler analytical balance. A
peisi dish was lilln:d with 2 solutiva of the surfactam a1 the
dsn'ed pared in buffer solution. The buffer

(lb.'.otiwr is oxygen concentration) which affect gold

lution rates. A drai aid thal ceasts with
cyanide to reduce cyanide concentration in the heap
will also lead 10 a slower reoovery of Ihc gold valne.
Given equal drail the ge aid
with the least elffect on cyamdu concenications would
be the most saacesstul

by dissolving 0.1 geam of calcium
oxide per h:.cs ni solution afong wnh 400 ppm of sodivm
sulfate ¢ d as salfale} adjusted io a pik of 105 with
sulfuric acid. The sullate was ackled 10 more closely eppeoxi-
mzte b high fonic strength of a 1ypical lixiviam solution.
Someﬂrfamnls.showreduced avtivity at bis ionic strengib,

i} was imp 1hat 1est solutions malch a typical
lixiviaot.
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f0029] The petri disk was placed ueder the suspended
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plastic wix and rziscd with a lab jack until the solation just ~comtirued
wotchud the botiom of dhe wbe 2ad solution began 1o tise in P P
the 1ube dus: (o capillary action, Capillary rise was monitored . bt beight %
by the rise ic the liguid tevcl io the wbe {easily sce as 2 iad she R oo ofblask =
darkesiog of the tube interior) and by the weight gainofthe  Estoxylan: Lauryl alcatio! 26 3% Some effect
tube. aliphatic slockol  afkarytate

salfomale skipaathc dieidecy] sodinm 92 % Soee effenr
[0038] The liquid was allowed 1o enter the hube for seven . sulfeccinie .
miutcs ales which e potri dish was lowered, the gain fn  cacne i vz % Smdlia
weight of the be was measured and then the tube was pheleac
remaved from the hook v measure the heighl. In general, slfane "

i i - i i fated Proprictary 23 ot Some effect
wight gain and the rise of liguid were bighly conelated for - W B0PR, 05 9%  Some cfie
a giver orc so that the 1wo measurements were used as aliphais atoohol  secondary alcnbol
checks on each other. Height of the wetted column after afiaxytne
seven minuics is reported below. Ehoxylated clhaxykicd s 93 Nome cffect

aromelic sloahel  spayiphenel
16031] Susfaciants were rue at 5, 20 and 100 ppm. Below  Ehexylei) CA2 6018 28 4% Soms effect
the surfactanis are described as onc of throe classes, thase  Pictie #beh - soamdary alonbol
. Xyl
thal o effect or does fesponse (>95% of blank, approxXimale phosphue csee  ummatic hosed 97  95%  Nocfea
noise fewel of oxperiment), those that clightly decreased wiganic phospane
capilfary risc with increasing dosc {75% to $5%), end thase ol
that bal & significant impacl (<75% of blank). colfeamic tiphtie diuayldiom 97 9% Mook
Silicon: Siams gl 97 usE No effect
cnpolyaen
ke 98 6% No effect
beight beight % Classifl aroarati: gloha!  aonyipkeso!
Tepe chemicol mmee em  of bk cation Peopriciary °9 91% No offent
P 290 | 9% No ooz
Etbuxylatou Ethorylated &8 6%  Good effcct tlock copofymer BV we % No effecz
aliphalic dcsbol  2decanst copalyamee .
Broprictery 79 4% Good effect aemphereric Alkyletdwe - 00 5% No effect
€y ocid + sodiom lanseth{d) 78 8%  Goodeffect betzine trydraeysalaine
amphoteric salfxe - Mhorylsted €12 wo 9% No effoct
Eihoxlaed iaodecy) alcohol 70 66%  Goodelica aliphatic alerhs]  scconitory alcobol
aliphatic slcabal  ethoxyla ctbory ot -
Fakoxylatid Fiboxylaicd 71 6%  Good cfiect amplolrric cagmyl .t 9% Noeffos
iiphalic shovbod  alouiml aprylic s
suifonatc uliphatic sodivm dioctyl- 13 71%  Good effect seaphuteri: Sk hne w1 L No clext
wilfosuccinate imiddnzolin: sodinm alt
fatry acid ¢ smmaziom laury) 73 e DGood effect sifoants cipbse disdism alkogy wLl 9% o effect
amphoteric sulfatet saifrsccimare
smmomien evphoter: sadiva < of 1w 0% No cllec
Laucid sudfatef imidazylim 2-caprylc- 1
cocoamidoprapyl etha! et
betained p—
cncamide dea ealp
Ty mchb ¥ sodinm lannth(3) 15 3% Good efizct ampheten: casaEndopernTl (L%} W No cffea
anphaterc colime hetriac
fany acid + amanion 15 7% Goodefiec biock copelymer  FOTG we e No effect
avphowenic Gameitni 3 wulfate copulymer
) Cauy wohd sulfis 76 %% Good effcct amphatzsi ocvmidiprgyl 104 08% No cffect
=it - ouminc sallisbuain
titsoxylawd 2bxylatcd 7 75%  Good clleot sulfete 2oty heay! ©e 0¥ Ne cffec
alipietc slonbol  I-decann] sl
Solfonste sodinm dodecyl 78 Em Same cfiect Proprictary n7y 4% No cffect
a-astic dipbenylomsis Exboxytated Fiborylated e ek No efiect
disulfonaze argwratic aloobol  alkylpheant
wetivae aliphatic dikcxyl sodium 9 7%  Somo efect
anllvsaccinaie
Erhoxylster Altosglated 82 0% Some clfiect
aliphalic ekvbol  isopropenlamide {6632] Of tbe surfactants sh g & maximua cedy
scrlic acid ) 83 85%  Some effect in capillary risc {"uood c:qu;l") il was [uund ilnl thm were
Propricany Moditied g7 85%  Somo ofect of four types, a sarlfe aleo-
el aliphatic tetmeodioen 81 85%  Some effcct hols, mixtures of falty acils a.nd ampbulcrx:guﬂ asulfo salt
N12 of a Tauty ackl A fifth ial is d I b
diarbotyzihyl)- torer 35 @ mizlur of anoaic aod nonionic surfacunls. The
aden fatty 2cidfl mirlures wees found to he 160 expensive and
atry wcit + rodium () 85 5% Someoot  WeTS 20t lested lunber,
emphetssic ralfnts -
Eaty mid pomoniom uyl &8 86%  Same offect {0033] 1t is interesting 10 nate thal the loager chain cthoxy-
ralfaia lased aliphetic secondary alwhnls did not show any cficet;

neither did the cthosyl ic alcohols. With repard to
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the sulfosucrinates, oaly sodium diocly!-sulfosuccinate and
possibly diiexyl sodium sulfosuccinaie showed zn gppre-

Example 2
[0634] Goldfilm Dissolution Ichibition
§0035] Gold dissatution raks were rooaitored in the pres-
ence and ab of the didate drai aids. The tech-

aique nsed was similar 1o that described in U.S. Pat. No.
5,484,470_ Gold metal filmss spulteved anto 2™ amx2” plastic
film backings were proparcd. The gold film was strigped
from the Blm in the prescoee of cyanide @t pH 105 ina
magpetically stirred UV-Vis cuvetie. Gold dissolution was
monitored dn:mgﬂiesir@pmgnsmga»ﬂn(('ﬂ}';ammmn
peak 8t 240 om. The ab g
ligearly related to Au(CNY . for wmxmfauons up Ip 29
pem.
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[0039]  X-l=cthoxylated 2-dvcanol

[0840] C-1-LD450—Swepan-proprictary

{80M1] C-2fatty acid sulfo sall

[0842] C-3=sodium dinctyl sulfosuccinate

,[Q::E C-dmbiydrolyzed sodium dioctyl sulfosacci-

Example 3
[0844] - Clear Solution Cyanide Reactivity ‘
[0048] Experi were completed evaluating the effect
of the same four suzls % on cyanide ption after 1

(00367 The experiment was rus for 1S minutes. fuitially, g

ao surfictamt was added o twe cuvette. Afier | mioule,
monitoring of the fise in the AU{CN)", ahsorbance poak
began at onc minute intervals oatil & minules. A1 7 minutes,
mﬂgpm of susfactent was added to the solution using a

liter pipetic. Moni! g The Au(CN) ™, contimed until
EumumsTheshpeuﬁhc mea.\cmahsxtmlaken
from 7 to 10 mi was d as a p of the
slope for 1 to 6 minotes, i‘ypmlly, th\,slnpe for a blagk (oo
surfaciant

[M] Analysusofﬁue(’NwssdomusmgaLACHAT

and an analysis method Whldl
mvsnsCNman"’ mediz 10 h
ONC, by meactios with chloramine-T at pli<8, The CNC!
thea forms 2 red-bive dyo by reacting with a pyridine-
barbituric acid reagent. The resulling color s read 3t 570 nm.

sotution} was slihtly { 10%) ]owcrdunmztawm Tac resohis are shown below:
start of tie experimenl. A suppression of the gold dissol o
byasutfxcumwasscmasa{unhcrdmm. inthe ratin (or
pereentage) of the s!upas alter aml before surfag addi-
tico. Exposure vime, e
[0037] Examples of the four twp classes of surfaclznts 1 24
from the capillary rise experiments wer: compared to blank poricta 20
(o0 surfactant) solution. The muterials included cthoxylated 50 0 so 100
2-docancl, fatly acid sullo salt; 1.0-450 {Stephan-Peapri- :
ctary); and sodium dioctyl sulfusucecinate. Because of claims g'-; ﬁ z: ;:: ;;:
made in U.S. Pas. No. 4,929.279 abour the hydmiyzabﬂnyof s 96% sty 5% 6%
the sodinm dioctyl sulfnsqucmah.. KIS woe done usmg X1 E 0 g 9 P 9%
bolh hydrofyzcd {propared by iy an
10 it qvernighn) and ushydsol d‘m” pared) sptu-

lions. '!‘hemmllsmslmwnmlhcuhl:bv.hm

[ I
Blask N -1 €2 {fresh) {eged)
% of stopoy 8% S1h 9% DR 5% U
(81 {5 misotes)
{1 to 6 mintes}
Standerd doviation of e 5% o2l 2%
ofave %

% decreasc in disolution 0% 9% 0% 0% MO 1%
o from blagk

[0847] Within the coror of the cyanide analysis method-
ology (£108%}. nooe of the surfactants had 2 ccgative effect
on cyanide consumglion.

Example 4
[0D48] Activated Carbon Gold Uptake

{0049] Similar 1ypes of experi have been reported in
U.S. Pat. No. 5,827, M8.

[0650] Siock solutions of gold cyanide were preparcd by
dissolving 0.900 g of KAu(CN), and 12.6 5. of NaCN (95%)
in DI water 10 55 lilces. Toe solution pH wzs adjusted to pli
10.S. Afler pold analysis, the stock solutions were diluted
further with DI waler (o adjust the gold concentration 1o
10.25 ml. This gives 2 test soluliog cuncentration of 10 ppm

1A% By ~

Ave G ot

[0036] Ofthe testcd iafs aaly X-t shawed acceptabl
perfonnm Bct.hClund(_-’hlda # inhibitory
clfect on dissul ducing the dissolulion mic by 96%

compared to the blanks. C-3 ) redveed the gold dissciniion by
about 5U%. Aged (hydrotyzed) €4 bad the same eflect as
fresh C-3. X-1 had po statistically significant impact on the
geld dissolution mte.

and approximately 200 ppm NaON. Steck solutices of the
reagents were prepascd 1o comain 2000 ppm of active
surfaciact in a 500 mL soltion. The pkl was adj ] o pH
105 wilk lime before final dilntion. Surfaciants prepared
using this procedure imcluded C-3, X-2, C-5, C-1, X-3, X-1,
-6, C2, X-4,C-2,C8.

2%
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{0051} For a test, the specilicd volume of .25 ppm gold
stock sofution is placed iz a 2.5 liter houle along with e
required amonnt of surlzctanl stk solvticn o ohtain the
desired surfaciant conceatrativa {( ppo, 10 ppm, 50 ppm).
Additiona) D water was added 10 adjust the gold concen-
tration to 1G ppm. The requiced amavat of preatrited (+20
mesh) Calgon GRC-22 carbon was added. For cach sucfac-
tant conceatration, five salution to cadhan rativs were tested
as shown in the 1shle below. The mtio of gold sofulion
velume to weight of carbon (“carbon keading™) is an impor-
taol factor in representing what ought happon in 3 carhen
stripping columa. As gold s progressivaly loadud veio a
carbon colnmn, a profile of loading values is created across
the ool I is imy 10 kaow if an inhibitor of the goid
adsorption process allcets the provess st both low aad high
solution Lo carbon ratios.

Gold Rexgest ‘Lot Stution
Slack Tt Solulion [
Sol. Lashon Comm: Vol Carboay
Test al 2 gl ml. Ratio
I pig 0 " (b2t} §128
2 Rl "3 LB nRS 36X
2 500 1X3 ts S1A 1263
4 s ns L 5z 843
5 450 15 n 51 3

{0052] Each bottle was rolled far 35 hours then 2 sample
of the sofution was (Uicred and analysxd for gold

(xt. 16, 2003

it were adsorbed outo the ore in the process of improving
drainage. Tests were condustad with the four mest cost-
effective drafnage aids to delermine their reteatiovn on a
represcolalive oxide gok! one from Northern Nevada.

[0066] As with the capillary rise esperiments, the npiake
experiments were danc using an 18x30 mosh sieved ore. The
orc was prepared by first sicviog o this size fraction. The
18x30 fraction was washed cxk:nswcly with tap water to

zay embedded clays. Malerial was dried ighi
2t 105° €. and shen stored in environmental chamber at S0%
bumidity and 25 C.

{0057]  Alcmx30 cm plastic ube was prepared with a fine
stainless steel mesh pushed to the botiom of tie tube to hold
ﬂmorempiace.ﬂrewashlcdknhe-ghmfwcm in the tube
acd 10 pprn sus: were dripped onlo the ore
a2l a pumping rate (3.24 wl/min} corusponding to a typical
heap leach application rate of 0.005 gpm/ift®. Buffer solution
was the same as the copiltary rise experiments, 0.1 gl Ca
with 400 ppro sulfste added, adjusted to pH 105 with

[0068] The cxperieents were mn cver 66 hours during
which a compasite sample of the cfllucot solution was
callected.

[0053] Uplake of sufactan: by the ore was meastired using

tolat cathon afler scidification with a Shimadzu Model

'I'DCSIIID Carlxm Am]jm:t calibrated usmg potassium
yarogen p g Y Was iated by

as ppm of gold in solution. The carinw with tuaded gold was
fire-assayed for its gold conten exproswd as kilograms of
gold per metric tor of carhon. A plot ul results {cacbon
toading vs. solution gold comntratinn} is shown in FIG. 1.

{0053] Refercnce nurnurals uscd in FIG. T are as follows:
f0e54} 20—commal
[0033] 22—C-8; di-widecyl sedivm sulfisuocinale

B =

{Eiflocat Tolal Carbores, . - inliet Tots] Carbaz-
Teentocom~{EEIET Totl € o0 my- 18Tacr - Tkl
L&)

[0870] Resulis are shows ig the graph shown in FIG, 2.

{0071} Reference numerals used in FIG. 2 are as follows:

{0036) 24—C-6; dihexyl sadinm <ulfusucciosie 2 [a]
[0057] 26—C-2; faity acil sullo sald : x-:'; Frdecyleihory Ty (rbylonsmy) ettao!
[0058] 28—C-3; sadium dioctyl slfosuccinat: w
[0059] 30—(-1; 1.1 450 Stepan prupriciary S ff
{mﬁr]gmiisﬁ—;-f: ani pm!;:;wl ulf waiam B &7 e dndoeyt kot caido imtonse

0061] 34—X-1; cthoxylated 2-devanal

[0062]) 36—X-3; isudceyl alcohul vihersylate
[0063] The rosubls clearly show that all surfactagts {with
the possible exception of C-8, di-tridecyt sodivm sulfosie-
cinatc) bave a deteimenial effect on carhan Wading at 50
ppm. Running the same cxperiments a1 H) ppm show a
decreased but stilf significant impavi of surfaciant on recov-
cry. .

Example S

{0064) Uptake of 1he Drainage Paod by (ald Oro

[|I165} As menlioned zhove, if e drainage atd had a
[ effeet wa acti carhin gokd uplake, it i sER
possible that a drainape 2id could tw suecesslully appliod if

{0072] Combining the results of ali five of the shove
cxamples, ane class of compouads successfully mevts the
desired criteria for a gold besp leach application, Specilic
commercial products of this cass (CAS # 61827-42-7)
which demonsirated efficacy include the Tollovwing:

SeCutchoen
Descsiptioa  descriptina Amalysis results

Hihorylted  Tsodocy] alcohal A beavily broacked clhaxylated

aliphatic cthoxylnic oliptmiic aloohpl. The avemge curbon

eleokal <haie leagth & 7.3 Tafnolecule. The
averapge ethoxglation is 4.5 mole!
molcanle (X-3;
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8. Method as recited in claim 3 whecein said drainage aid
comprises g raixiure of cthoxylated aliphatic alcohols and

in said mi R s abuul 6.7 2k yl and o is about

US 2003/0192403 Al
~coptinved o
L. BeCmeheon . 53.
Description  desaription Anatysis resulis

Eboxyiated  2-decyleltoxy @ Beawily branched siboxylited sliphatic
aliphatie polw{ethylencoxy) aicatol. The sworage cahao chain
ethonol

9. Meibod as cecited in clsim 3 wherein said dranage aid
comprises a mixture of ethoxylated aliphatic aloohols and
whercia, in seid aixtere, R is ahout 10.5 alkyl and g is sbow

pren Tength s 6.7 € smolocale. The aversgs a5
etboxylatioa is 5.2 molestmolecle = e o . , 5
%-1) 10." h ’asrecued daiar 3w said s aid
Ethoxylated  Ethoxylaed u bezvily brinched aloubol af fated alipbatic afechols snd
alighati -decane] aliphs:x alcobial. The ave: chon
L&J d:f: :ngn BRSC T;;me The wha.mu, msud mixture, R mabout 122 aﬂqﬂ or alkenyl and
ethoxylation i 45 mtearmoternle o is about 4.
(5. 11. Yo a wethod of leachiog gold from a beap of pold metal
?mm Exboxylated @ straigh: chain dl;:ylmd stoobol ore in a beap ke _operalion wherein 2 cyanide. i
<ipd alonbat sliplmuic slcobol The avegc cabon .
aleobol chain longih is 12.2 € yawlecule. The lixivismr Sysem IS Hised t0 opatac] and
avermge etlocylation & 4.0 mates?  said gold metal ore, Whe i 01 comprisiog
molocale (%41 sald gokl metal ore wuh 2 drainage aid comprising an
: Jiphatic alcobo! or of said cilwexylatcd
e i e aliphatic alcohol.
(0073} - The iaveation & therch licable to cah 12. Method as recited in claim 11 wherein sail liviviant
-Jmnage or percolation oI !uuvunl sohulions such as e system has a pH-of aboul 9 to 3hont 115 acd wheren said
iy brased ti ; gh a heap of minerat ethoxylated aliphiatic slcohol s a primeary aloohol Gaving a
o Fac § font perfc darly well in the feacts carbaz chain lengih of about 4 1 abouwt 20 carbun atoms and

of gold from gold ore with 2 uyamd:foxvgcnﬂxmc limi
sysem operated a1 3 pH of from ahout 9-115 butE
applicable-to-other | hcap mining eavireamicns” such as pre-
cious metal heap miniog in general and copper heap mining.

{0074] While the pmt mvem‘.lon has boen_described

average cthoxylation of zhout 2-20 moles of E10 {ethylene
oxide) per molecule.

13. Method as recited in claim 12 wherein said cihoxy-
fated aliphatic primary aleohol is prescat in an agueous
solufion in an amount of about [ —ahout 1,500 ppm.

with respect 1o particul thereof, s

Ihat other forms and modifications of the invention will be
ahvions 1o tbose skilled in the art. The appemicd claims and
this @ fly should be ! 10 cover abl
such obhvicus forms and modifications which are within the
true spirdt and scope of ihe prescat iovention.

What is laimed is:

L i a metbod of feaching anctals from meiat e in which
3 Lixiviaot sojution s plaved in comact with said mu.lal orc
frextract said metal therefrom, the imp

14. Method as reciled in claim 13 wherein said cthoxy-
lated alighatic primary zloobol s presget in ag smoant of
about 1-500 ppm.

18. Method as recited ie claimy 13 whensin said cthoxy-
lated aliphatic primary zlcohol is prosent in an amoun of
gboul 1-100 gpm.

16. Meihod as cecited in chim 12 wherein said carboa
chain tenpth is from about 4-14 and said avecage cihoxyla-
tion is zheur 3 to about B maoles of 11O por molceale.

17. Method as recited in claim 13 wierein said drajcage
sid comprises a mixture of cthoxylated aliphatic primary

contacting said metel ore with an ciective amount of 2
drainape il oomprisiag an cihowytsed stiphetic :lmhnl

2. Mool as tecited in claim | wheeeia said- u:(hov:yhmd
aliphatic atcobol bas the formula

[T 1L, —OFR
whercin & is C,-Cyy, alkyd or Cy-C,, alikeny! and a is from
about 2 ¢r about 20.

3. Mcthod as recited in claim 2 wherein R is C,C, alkyl
or €, alkeoyl and 0 is abowt 3 1o about 8.

4. Muthad of reciled in claim 2 whercie said step of

vontacting said mctal ore mmpnscﬂ conmcung said meal
ure wilh an aqg 2. said drainagg mc!,
said drainage aid being preszot in said aqumus solufion ia
an ameunt of about 1-1,000 ppr.

5. Method as recited in claim 4 whercin said drainage aid
1 preseat in a0 ameunl of ghowl 1-508 ppm.

§. Method as recited in claim 4 wherein said drzinsge aid
I8 preSCm in an amount of about 2-100 ppm.

7. Muthod as recited éa claim 3 whorein said drainage aid
cumprizes a mixture of ethoxylsted gliphatic aloohnls and
whercin, in said mixture, R is about 7.3 alkyl and o is about
48,

18. Metbod as recited in chim 17 whercin said euxoere
has an average carban chain leagth of ahowt 7.3 and an
sverage of about 4.5 mofes of 140 per molecule.

19. Meibed as recited in claim 7 winrcio said oustore
has an averape carboe chain lenpth of abuut 6.7 and an
average of about 5.3 moles af £10 per molecule.

20. Melhod as recited in claim [7 wherein said mixture
has an average casbon chain kngth of about 135 and an
average of about 3.5 moles of K10 per molecule.

21. Methad a5 recited in claim 17 whercin said mixture
has an average cacbea chain lenpth of ebovt 12.2 20d an
average of about 4 moles of EiQ per molecule.

22, Method 2s recited in clzimn 41 whercin said drainage
aid comprises isodecyl alcobol cllwxylate.

23. Mcthod as reciked in cizim 17 wherein said draicage
aid comprises 2-decylethoxy poly(athytencoxy} ethanal.

24, Meothod as cecited in claim {1 wherein said draicage
aid comprises ¢thoxylated 2-decanol.

25, Method as recited in claim 1F whereis said drainage
aid comprises cihoxylated aliphotic aleohol having 3 chan
length of abow 122,
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3. De la solicitud de Patente (segun el caso) }42

Reivindicaciones (articulo 30 D 486)

¢ La reivindicacion 1 hace referencia a una composicion que contiene cianuro,
sin embargo reivindican el resultado a obtener como es una reduccion del
angulo de contacto sobre vidrio después de un segundo por al menos 10°, lo
cual no es permitido.
Se enfatiza al solicitante que las reivindicaciones de composiciones deben ser
caracterizadas por sus componentes, y el rango ¢ proporciones de estos
dentro de la misma. Las reivindicaciones deben caracterizar un producto por la
forma o constitucion del mismo, las partes que lo componen. No se aceptan
reivindicaciones que caractericen resultados, usos, contenidos, ventajas o
efectos. Por lo anterior, la reivindicacion 1 debe eliminarse del capitulo en
cuestion. _

¢ Los términos “al menos” y “menor” utilizadas en las reivindicaciones 1,2, 3,5y
6 para referirse al nimero de tensoactivos en la composicion, angulo de
contacto, etc., deben eliminarse, dado que no proporcionan precisiébn ni
concisién a las caracteristicas esenciales de la invencion.

e Observa este Despacho que en las reivindicaciones 6, 7 y 8 se pretende
reclamar un elevado nimero de compuestos, dado que reivindica un
tensoactivo no iénico con la férmula

R'-0-(CH;-CHR’-0-){(CH,-CH;-0-),(CH,-CHR®-0-)(CH;-CHR2-0)-H (1)

donde R' es al menos un alquilo C4-C22 ramificado o sencillo,
n tiene un valor medio de entre 1 a 50,
m tienen un valor medio de entre 0 a 20,
r tiene un valor medio de entre 0 a 50,
s tienen un valor medio de entre 0 a 50
en la que cada una de las letras representa un amplio grupo de radicales lo
cual hace que el nimero de permutaciones posibles para cada radical sean
numerosas y poco similares entre si, 1o que ademas de restarle concision al
capitulo, puede que no presenten el mismo efecto que se esta reclamando, y
ademas puede que carezca de soporte en la descripcion.
Ademas, se presentan un alto rango de atomos de carbono para R'. Se
observa una carencia de soporte en la descripciéon, ya que las moléculas
probables — que son muchas - no se encuentran reveladas ni sugeridas en [a
descripcion.
Se recuerda al solicitante que el alcance de las reivindicaciones debe ser una
razonable generalizacion de los ejemplos, en el caso de la presente solicitud
se observa que dicho alcance es muy elevado y se recomienda una
modificacién del alcance de las definiciones para estos radicales.

Por lo anterior, el capitulo reivindicatorio no cumple con el requisito de claridad,
soporte en la descripcién y concisién de acuerdo al art. 30 de la Decision 486.

4, Determinacion del Estado de la Técnica

Como fecha para determinar el estado de la técnica se tomara la fecha de
radicacion de la solicitud en esta oficina siendo el 24 de diciembre de 2004.
Tendiendo en cuenta la anterior fecha indicada, se realiza la busqueda de las
anterioridades de la presente solicitud, encontrandose los siguientes documentos
relevantes:
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Fecha de

- _
N Documento Titulo publicacién

D1 US4929274 RECOVERY OF METAL VALUES FROM ORES 1990-05-29

D2 | US20030192403 DRAINAGE AID FOR METAL HEAP LEACHING 2003-10-16

D1 describe una solfucion acuosa alcalina de cianuro gue contiene un surfactante
hidrolizable al pH de la solucion, el surfactante esta presente en una cantidad
suficiente para incrementar el flujo de recuperacion de metales noble sin afectar
adversamente la eficiencia del carbén en el subsecuente paso de separar el metal
noble del cianuro por absorcidén en una columna de carbén (Resumen).

D2 describe un proceso mejorado para lixiviar metales desde pilas de minerales
en el cual la solucidon de lixiviacibn es puesta en contacto con el mineral para
formar una lechada, en la cual el mental es separado. El mejoramiento se

encuentra en contactar el la fuente del metal con un alcohof alifatico etoxilado para-

mejorar la percolacion del lixiviante a través de la pila (Resumen)
5. Analisis de patentabilidad (segun requisito) (articulo 14 D486)

Es importante mencionar que el siguiente analisis de patentabilidad se realizé
teniendo en cuenta la objecion del numerales 3 de la presente comunicacion.

Novedad (articulo 16 D486)
Respecto a la reivindicacion 1:

La reivindicacién 1 hace referencia: “Una composicién que contiene cianuro que
comprende al menos un tensoactivo no iénico, en donde el tensoactivo no ibnico,
en una concentracién de 0.01 a 0.02% en peso en una solucién acuosa ajusta a
un pH de 9.8 a 10.2 con NaOH, a 23°C, conduce a una reduccion en el angulo de
contacto sobre vidrio después de un segundo por lo menos 10°.

Respecto a las reivindicaciones en estudio:

D1 afirma que la invencién consiste en incorporar en una solucién acuosa de
cianuro metalico para ser usado en la lixiviacion de minerales de bajo grado de
oro/plata una cantidad efectiva de de un surfactante para mejorar el flujo de
recuperacion de metal noble (Col 2 lineas 13-17). La concentracion del surfactante
es baja de 1 a 50 ppm de solucién de lixiviacién (Col 3 lineas 2-9). La solucién
acuosa de lixiviacion de cianuro alcalina tiene un pH 10-11, en la cual el
tensoactivo es hidrolizado (Col 5 lineas 23-25).

D2 describe que la ayuda de drenaje puede ser mezclada con la solucién de
lixiviacién y luego aplicada por goteo a través de la pila. La ayuda de drenaje es
aplicada al Lafuente del metal en forma de unma soiucidn acuosa en una
concentracion de 1-1000 ppm. La invencion es aplicada para mejorar el drenaje o
percolacion de las soluciones de lixiviacion tales como las soluciones basada en
cianuro a través de la pila. La invencién es particularmente exitosa para lixiviar oro
desde mineral de oreo con un sistema de lixiviacién cianuro/oxigeno/ cal operado
a un pH desde 9 a 11.5 (parrafos 0009, 0015, 0045 y 0073).

De acuerdo a lo descrito anteriormente tanto en D1 como en D2, donde se
describen composiciones que contienen cianuro que comprende al menos un
tensoactivo no ionico, se deja en evidencia que las caracteristicas técnicas
esenciales de esta reivindicacion ya eran conocidas en el estado de la técnica.
2007 063508
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Dado lo anterior, el objeto de la invencion recogido en la reivindicacion 1 ha sido
divulgado idénticamente en las anterioridades D1 y D2, por lo tanto esta
reivindicacion y sus dependientes no pueden considerarse nuevas.

Respecto a la reivindicacion 12:

La reivindicacion 12 hace referencia: “Proceso para extraer metales de materiales
que comprenden estos metales, comprende las siguientes etapas del proceso:
(a) Suministro de un material que contiene metal opcionalmente molido,
(b) Suministro de un composicibn de acuerdo a cualquiera de las
reivindicaciones 1 a 11,y
(c) Traer el material que contiene metal en contacto con la composicién
descrita anteriormente de acuerdo con cualquiera de las reivindicaciones 1
a 11 en la presencia de un agente de oxidacion, se obtiene un licor madre
enriguecido con metal.

Respecto a la solicitud en estudio:

Las anterioridades D1 y D2 describen un proceso para recuperar oro y plata, a
partir de materiales fragmentados el cual comprende:

(a) Suministro de un material que contiene metal opcionalmente molido (D1:Col
3 lineas 31-32, Col 5 lineas 25-26. D2: parrafo 0035, ),

(b) Suministro de un composicion de acuerdo a cualquiera de las
reivindicaciones 1 a 7, y (D1; Col 3 lineas 36-37, 52-58, ejemplo I. D2:
parrafo 0045, 0050)

(c) Traer el material que contiene metal en contacto con la composicion
descrita anteriormente de acuerdo con cualquiera de las reivindicaciones 1
a 11 en la presencia de un agente de oxidacion, se obtiene un licor madre
enriguecido con metal (D1: Col 3 lineas 60-62, Col 5 lineas 25-27. D2:
Reiv. 11, 0073).

De acuerdo a lo descrito anteriormente en D1 y D2, donde se describe un proceso
para extraer metal proveniente de materiales que contienen metal, dejando en
evidencia que las caracteristicas técnicas esenciales de esta reivindicacion ya
eran conocidas en el estado de la técnica.

Dado lo anterior, el objeto de la invencion recogido en la reivindicacion 12 ha sido
divulgado idénticamente en la anterioridad D1 y D2, por lo tanto esta reivindicacion
y sus dependientes no pueden considerarse nuevas.

6. Conclusion

L.os requisitos de patentabilidad de la presente solicitud se encuentran afectados
asi:

N° Documento N° Reivindicaciones afectadas Requisito gue afecta
D1 US4929274 1-19 Novedad
D2 | US20030192403 1-19 Novedad
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