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Humberto RUBIO CAMACHO, mayor de edad, domidllado en Bogota,
identificado con la cédula de ciudadanfa nimero 17.192.062 de Bogotd, abogado en
ejerdclo, actuando como apoderado de la sociedad WM. MARSH RICE UNIVERSITY,
domiciliada en Houston, Texas, Estados Unidos de América, encontrdndome dentro del
término legal para dar contestacidn al auto proferido por su Despacho, notificado por
Estado de 16 de Enero de 2003, me permito anexar:

1. En concordancla con el Articulo 26-K de la Declislén 486 de la Comunidad Andina,
anexo original del Documento de Cesion de los Inventores a la sociedad
peticlonaria, con su respectiva traduccién al Espafiol, reallzada por el Sefior
Serglo Latorre Mendoza, traductor ofidal, inscrito en el Ministerio de Justida,
documentos que se encuentran debidamente legalizados hasta por el Ministerio
de Reladones Exteriores de Colombia.

2. Fotocopia autentica del Poder de Abogado conferido por la socedad WM.
MARSH RICE UNIVERSITY, y certificado notarial que acredita la exdstencia y
representacion legal de la socledad solicitante, documentos que se encuentran
debidamente legalizados hasta por el Ministerio de Relaciones de Colombia, junto
con su traduccion al Espaiiol, realizada por traductor oficlal enundiado en el punto
anterior.

3. Copia certificada de la solicitud No0.09/999,292 expedida por la Oficdna de
Patentes y Marcas de los Estados Unidos de América, con traduccién simple del
capitulo relvindicatorio, dando asi cumplimlento con el Articulo 10 de la Decision
486 de la Comunidad Andina.

4. De conformidad con lo solicitado por el examinador y para un mejor
entendimiento y posterior digitalizadén de la solicitud, estamos anexando un
nuevo capitulo relvindicatorio corriglendo los defectos de numeradion.

Habiendo dado respuesta a las observaciones del primer examen de forma,
respetuosamente solicito se continie con el trémite ordendndose la publicacién del
extracto de la patente en |a Gaceta de la Propiedad Industrial.

Del Sefior Superintendente,
{ Sree—
Humberto RUBI CAMACH
C.C.17.192.062 de Bogota
T.P.No.50.007 del Consej] Superior de Ia
Judicatura
1491-01/pl



APOSTILLE
(Convention de La Haye du 5 octobre 196])

1. Country: United States of America

This public document
2. has been signe_d by P. Swain

3. acting in the capacity of Certifying Officer

. bears the seal/stamp of Patent and Trademark Office

Certified

. at Washington, D.C.

. the fifteenth of November, 2002

7. by Assistant Authentication Officer, United States Department of State

. No. 03003597-4

9. Seal/Stamp: 10. Signature:

E—
Sonya N. John \)
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UNITED STATES DEPARTMENT OF COMMERCE Yy
United States Patent and Trademark Office o]

_..h-tf‘_\ November 05, 2002 ANA,

B8  THIS IS TO CERTIFY THAT ANNEXED IS A TRUE COPY FROM THE Rl
28  RECORDS OF THIS OFFICE OF A DOCUMENT RECORDED ON v
: Februaryu 19, 2002.

B By Authority of the
IR COMMISSIONER OF PATENTS AND TRADEMARKS

P. SWAIN
Certifying Officer
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ASSIGNMENT

WHEREAS, We, GEORGE ). HIRASAKI, and CLARENCE A. MILLER are joint
inventors of Subterranean Formation Water Permeability Reducing Methods; which is the subject
of United Ctales Levters Patent Application Serial No. 09/999,292, filed November 15, 2001,
Attormey File No. 2000-1P-001976: and

WHEREAS, WM. MARSH RICE UNIVERSITY, & university doing business at 6100
Main Street, Houston, Texas 77005, is desirous of acquiring the entire right, title and interest in
and to the aforesaid ipvention throughout the world, and all right, title and interest in, to agcd
under any and all Letiers Patent of the United States nnd al} other countries throughout the world;

NOW, THEREFORE, for good and valuable consideration, the receipt of which is hereby
ascknowledged, we hereby sell, assign, tronsfer and set over to WM. MARSH RICE
UNIVERSITY, all right, title and interest in and to the sajd invention throughout the world, and
said epplication for U.S. Letters Patent, and any and all divisions, continuations, and reissues
thereof, and any wxl &l Letters Patemt of the United States and foreign countries which muy be
granted therefor, the same 10 be heki and enjoyed by WM. MARSH RICE UNIVERSITY for its
own use and benefit, and for the use and benefit of jts successors, assigns, or other legal repre-
sentatives, to the end of the term or terms for which said Letiers Patent of the United States or
foreign countries are or may he granted or reissued, as fully and entirely as the same would have
been held and enjoyed by us if this assignment and sale had not been mude.

And we hereby authorize aud request the Commissioner of Patents and Trademarks to
isxue any and all Letters Patent of the United States on said invention or resulting from said
application and from any and all divisions, continuations, and reissucs thereof, to WM. MARSH
RICE UNIVERSITY, as assignee of our entire interest, and hereby covenant that we have the
full right to convey the entire interest herein assigned, and that we have not executed and will not
execute any agrecment in conflict herewith,

And we further hereby covenant and agree that we will, at any time, upon reques,
execute and deliver any and all papers that may be necessary or desirable to perfect the title of
said invention and to such Letters Patent as may be granted therefor, to WM. MARSH RICE
UNIVERSITY, its successors, assigns, or other legal representatives and that if WM, MARSH
RICE UNIVERSITY, its successors, assigns or other legal representatives shall desire to file any
divisional or continuation applications or to secure & reissuc of such Letters Patent, or to file a
disclaimer relating thereto, will upon request, sign all papers, make ol rightful oaths and do all
lawful scts requisitc for the filing of such divisional or continuation application, or such
application for reissue and the procuring thereof, and for the filing of such disclaimer, without
further compensation but at the expense of sakl assignee, its sucvessors, or other legal
representatives.

And we do further covenant ond ogree that we will, st any time vpon request,

comsnunicate 10 WM, MARSH RICE UNIVERSITY, its successors, assigns or other legal
representatives. such facts relating 1o sail invention and Letters Patent or the file history thereof
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as may be known to us, and testify as 10 the same in any interference or other litigation when
requested 50 t0 do, without further compensation but at the expense of said assignee, its
succeasors, or other icgul representatives.

EXECUTED THIS !5 duy of Jsuase . 2002.
ﬁ gé . {
George J. aki

STATE OF TEXAS §
COUNTY OF HARRIS §

BEFORE ME, the undersigned authority, on this day personally uppeared George J.
Hirasaki, known t0 me to0 be the person whose name is subscribed to the foregoing instrument,
and acknowledged to me that he executed the same for the purposes and consideration therein
expressed.

i
GIVEN UNDER MY HAND and seal of office,this /9 dayo Jansany 2002
%" LTS
a, "

No(lry‘fublic in and for the State of Texas

LD L T DL LD e T Tl LI T LR L el ]l
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D THIS /% day of __vJ@ywarq . 2002.

Cleeor A Kabr
Clarence A. Miller

STATE OF TEXAS §
COUNTY OF HARRIS §

BEFORE ME, the undersigned authority, on this day personally appeared Clarence A.
Miller, known to me 10 be the person whose name is subscribed to the foregoing instrument, and
acknowledged 10 me that he executed the same for the purposes and consideration therein
expressed.

n —
GIVEN UNDER MY HAND and seal of office this {§ day of _7#2%7 2002,

e

Notary Public in and for the State of Texas

LA
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TRADUCCION OFICIAL No. 01803, DE UN DOCUMENTO ESCRITO EN
INGLES, SELLADO CON EL SELLO DEL SUSCRITO TRADUCTOR OFICIAL,
HOY FEBRERO 11, 2003, EN LA CIUDAD DE BOGOTA D.C., REPUBLICA DE
COLOMBIA.
APOSTILLE

(CONVENCION DE LA HAYE DE 5 OCTOBRE 1961)

1. PAIS: ESTADOS UNIDOS DE AMERICA
ESTE DOCUMENTO PUBLICO
2. HA SIDO FIRMADO POR: P. SWAIN

3. ACTUANDO EN CAPACIDAD DE: FUNCIONARIO DE CERTIFICACIONéS
4, LLEVA EL SELLO DE OFICINA DE PATENTES Y MARCAS REGISTRADA
CERTIFICADO

5. EN: WASHINGTON D.C.
6. ELDIA: 15 DE NOVIEMBRE DEL 2002

7. POR: FUNCIONARIO ASISTENTE DE  AUTENTICACIONES,
DEPARTAMENTO DE ESTADO DE LOS ESTADOS UNIDOS. :

8. No. 030035974
9. SELLO/ESTAMPILLA
10. FIRMA

FIRMADO POR:
SONYA N. JOHNSON

SELLO DEL DISTRITO DE COLUMBIA
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Yo, Juan Reimelt, quien suscribe, mayor de edad, de este
domicilio, titular de la Cddula de Identidad No. V-
11.938.252, Intdrprete PUblico de 1a Republica de Venezuela
en el idioma inglds, segun consta de la Gaceta Oficial No.
30.675, de fecha 23 de abrii de 1975 y TTtuio registrado en
la Oficina Principal de Registro Plublico del Distrito
Federal, bajo el No 93, folio 556, Tomo Segundo y en el
Juzgado Primero dea Primera Instancia en lo Civil, bajo el No
81, folio 115, 1letra "R", certifico que el anexo documento
que me fue presentado para su traduccidn, vertido fielmente
al castellano, dice textualmente asi:
CESION
POR CUANTO, nosotros, GEORGE J. HIRASAKI y CLARENCE A.

MILLER somos los inventores conjuntos de:

lo cual es la materia principal de la Solicitud de Patente
de Invencibn de 1os Estados Unidos de Ambrica, Serial No.
09/999.292, consignado el 15 de noviembre del aho 2001,
bajo 1 registro notarial No. 2000-IP-001978; y

POR CUANTO, WM. MARSH RICE UNIVERSITY, una universidad con
sede de negocios en 6100 Main Street, Houston, Texas, 77005,
ha expresado deseos de adquirir 1la totalidad de 1los
derechos, titulo e interbs en y con respecto al arriba
mencionado invento en todo el mundo y en todos los derechos,

titulo e interds bajo cualesquiera y todas las patentes de



invencidn de los Estados Unidos de América y de todos 1los
demds paises a 1o Targo del mundo;

AHORA, POR TANTO, por remuneracion buena y valiosa que se
declara haber recibido en este acto, nosotros por medio de
la presente vendemos, cedemos, transferimos y traspasamos a
WM. MARSH RICE UNIVERSITY, 1la totalidad de los derechos,
titulo e interds en el citado invento por todo el mundo, ¥y
la citada solicitud para Patente de Invencidn de los Estados
Unidos y cualesquiera y todas las divisiones,
continuaciones y reemisiones de la misma y cualesquiera y
todas las patentes de invencibn de loe Estados Unidos vy
paises extranjeros para 1o cual deben ser otorgadas 1las
mismas, el mismo a ser disfrutado por WM. MARSH RICE
UNIVERSITY para su propio uso y beneficio y para todo uso vy
beneficio de &sus sucesores, causahabientee u otros
representantes legales, hasta el término pleno para el cual
puseda ser otorgada dicha patentes de invencibn en forma tan
completa tal como si la misma ser'a tenida por nosotros de
no haberse hecho esta cesibn y venta.

Y por medio de 1a presente autorizamos y solicitamos del
Comisionado de Patentes y Marcas de Fhbrica, expedir
cualesquiera y todas 1las patentes de invencibn de 1los
Estados Unidos de Ambrica sobre dicho 1invento o como
resultado de la citada solicitud y de cualesquiera y todas
las divisiones, continuaciones y reemisiones de la misma a
WM MARSH RICE UNIVERSITY, como cesionaria de Ta totalidad de

nuestro 1interbs y por medio de la presente convenimos que



tenemos pleno derecho para traspasar la totalidad de 1los
derechos cedidos aqui y qus no hemos otorgado ni otorgaremos
ningln convenio en conflicto con l1a presente.

Y por medico de 1la presente convenhimos Yy acordamos en
cualquier momentoc, a solicitud, otorgaremos y entregaremos
cualesquiera Yy todos los documentos necesarios b 4
aconsejables para perfeccionar el titulo de dicho invento y
las patentes de invencibn que puedan otorgarse sobre el
mismo a WM. MARSH RICE UNIVERSITY, sus sucesores,
causahabijenites u otros representantes legales y que, s8i WM
MARSH RICE UNIVERSITY, s8us sucesores, causahabientes u
otros representantes legales desean consignar cualesquiera
solicitudes de divisidn o d continuacidn o para asegurar una
reemisidn de dichas patentes de invencidn o para consignar
una renuncia relacionado con 1los mismos, a solicitud
firméremoa todos 108 documentos, efectuaremos todo juramento
de ley y haremos todos los actos 1{fcitos exigidos para
consignar dichas solicitudes de divisibn o de continuacibn o
cualquier solicitud de reemisibn y 1a obtencibn de 1los
miemos y para consignar tal renuncia, sin remuneracibn
adicional y por cuenta de 1la citada Cesionaria, 6US
sucesores y otros representantes legales;

Y por To demhs convenimos y acordamos que en cualquier
momento, a solicitud comunicaremos a WM. MARSH RICE
UNIVERSITY, sus sucesores, causahabientes u otros
representantes legales, cualesquiera hechos relacionados con

el citado invento y con las patentes de invencibn o con 1la



historia de 108 mismos tal como 1leguemos a saher y daremaos
testimonio .en cualquier interferencia u otro 1itigio cada
vez que 8se nos sea ao{icitado sin remuneracibn adicional
pero por cuenta de la citada Cesionaria, s8sus sesucesores u
otros representantes legales.

OTORGADO e1 15 de ensro del aho 2002.

(fdo): George J. Hirasaki

Estado de Texas

Condado de Harris

ANTE MI, 1la autoridad que suscribe, hoy dia comparecid ante
mi George J. Hirasaki a quien doy fe de conocer como Ila
persona cuyo nombre aparece suscrito en el precedente
documento y quien reconocib ante mi haber otorgado e1 mismo
para los propbsitos y consideraciones expuestas en el mismo.
DADO BAJO MI FIRMA y el sello oficial, hoy dfa 15 de enero
del aho 2002.

(fdo): Peter L. Schuerman, Notario PUblico en y para el
Estado de Texas.

Mi mandato fenece el 13-8-2005.

Hay sello oficial correspondiente.

OTORGADO el 15 de enero del afio 2002.

(fdo): Clarence A. Miller

Estado de Texas

Condado de Harris

ANTE MI, 1la autoridad que suscribe, hoy dia comparecid ante
mi Clarence A. Miller a quien doy fe de conocer como 1la

persona cuyo nombre aparece suecrito en el precedente



doc;manto y gquien reconocib ante mi haber otorgado s1 mismo
para los propbsitos y consideraciones expuestas en el mismo.
DADO BAJO MI FIRMA y e1 sello oficial, hoy dia 15 de enero
del aho 2002.

(fdo): Peter L. Schuerman, Notario Pdblico en y para el
Estado de Texas.

Mi mandato fenece el 13-8-2005.

Hay sello oficial correspondiente.

MINISTERIO DE COMERCIO DE LOS ESTADOS UNIDOS.

Oficina de Patente y Marcas de Fhbrica.

Nombres de l1as partes Cedentes:

George J. Hirasaki

Clarence A. Miller

Nombre de 1a parte que recibe 1a misma:

WM. Marsh Rice University

6100 Main Street

Ciudad de Houston, Texas 77005.

Cesidn

Fecha de otorgamiento:

15-1-2002.

Solicitud de patente No. 09/999.292.

Nombre y direccibn de la parte que recibe 1a misma:

Robert A. Kent

Halliburton Energy Services

2600 South Second Street

Derechos cancelados: US$40,--

(fdo): Robert A. Kent



24 de enero del affo 2002,
ESTADOS UNIDOS DE AMERICA
A cuantos las presentes vieren:
MINISTERIO DE COMERCIO DE LOS ESTADOS UNIDOS
Ooficina de Patentes y Marcas de Fhbrica de 1os Estados
Unidos.
5 de noviembre del afo 2002.
La presente es para certificar que el texto adjunto es copia
veridica de los registros de este despacho de un documento
registrado el 19 de febrero del affo 2002.
Por autorfizacibn del Comisionado de Patentes y Marcas de
Fdbrica (fdo): P. Swain, Funcionario de Certificaciones.
Hay sello oficial en pabai oro.
APOSTILLA
Pa'is: Estados Unidos de Ambkrica
E1 presente documento plublico fue firmado por P. Swain,
actuando aqu? en su cardcter de Funcionario de
Certificaciones y 1leva el sello de 1a Ofiziha.ge Patentes
Certificado en Washington, D.C., hoy dia 15 de noviembre del
afio 2002 por el Funcionario Adjunto de Autenticaciones,
Departamento de Estado de los EataddﬁnUniQOs de, Amdrica,
bajo el No. 03003597-4. '
(fdo): Sonya N. Johnson.

Hay sello oficial correspondiente.



Es traduccidn fisl del anexo documento que hago a solicitud
de parte interesada, EN FE de 1o cual firmo y sello 1a

presente, hoy dia veinticinco de noviembre del aho dos mil

dos.

Juan Reimelt

Intbrprete PUblico

o REPUBLICA DE VENEZUELA B¥
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HUMBERTO RUBIO & CIA LTDA.
ABOGADOS

Propledad Industrial e Intelectual

DER

EVlos abajo firmado
Mi. MARSH RICE UNIVERSITY

domiciliadd/s en
HOUSTON,

por el presente conferimos poder amplio y
suficiente a HUMBERTO RUBIO CAMACHO y/o
GABRIEL REINA ROMERO y/o TINEKE STOL,
domiciliados en Santafé de Bogotd, Colombia, para
licitar de las oficinas y autoridades
respondientes la  obtencion de registros,
renovaciones, traspasos y en general todo lo
relacionado con el mantenimiento, obtencidon y
proteccién de sus marcas de fibnu,
denominaciones comerciales, marcas' de comercio y
patentes, licencias senitaris a'cuyo’ efectd 16 faculta
para dar ante dichas autoridades todos los pasos
necesarios en cumplimiento del objeto indicado;
clevar solicitudes, descripciones, protestas,
declaraciones, apelaciones y reclamos; abonar todos
los impuestos y cuotas de cualquier otros pagos
determinados por s Ley; recibir todos los
documentos presentsdos, solicitar testimonios,
desistir y enmendar solicitudes, cobrar y percibir
para oponerse y protestar contra cualquier solicitud,
que a juicio del apoderado, pudicran prestarse a
nfusibn o infringir o de cuslquier modo
judicar las marcas, denominaciones o patentes
del Mandante, A los mandatarios se les otorga
sutorizacién amplia y bastante para contestar todos
los reclamos y las demandas presentadas ante
autoridedes administrativas y judiciales, desistir de
procec;m:mtos, transar conflictos, pudlendo asf
mismo sustituir este Poder ‘en todo o en plm. ¥
revocar dichas sustituciones.
Dado y firmado hoy

2000-001976U1 %

Pus patentn, swdelicn, dinujos, marces de (Sbeiss dy soumule y servinie, sasviies y
nomiires someyelales. Licnales ¥ registops saniiaries.,
.!:h_ deslgns, badeneks, seipm, comcwchl sty Llcsme beakh

F

POWER OF ATTORNEY

[/We, the undersigned
Wm. Marsh Rice University

of Houston, Texas

hereby grant full and sufficient Power of Attorney
to HUMBERTO RUBIO CAMACHO vy/lo
GABRIEL REINA ROMERO y/o TINEKE STOL,
from Santafé de Bogotd, Colombla, to apply to the
proper officers and authorities for the issue of
registrations, remewals, assignments, proofs of
renewals and in general all that Is related to the
maintenance, obtention and protection of its
trademarks, tradcnames, commercial marks, patents
and. sanitary- licenses; to which end it empowers
them to take all steps necessary before said

- authorities for the object stated; to file petitions,

propare descriptions; make protests, declarations,
appeals and objections; pay taxes and other charges
required by Iaw; apply for certifications, receive
documents and take testominy abandon and amend
applications and collect refunds; to oppose, ask for
the cancellation of and protelt lny application or
registation which in ﬂldl‘j pent could lend to
eonﬁmonoreouldbo Consjdt Fingement or
cou & any fom I 'F

b dersigned’s
- ot ""mm
gm ;..-_fi”’ L ent Power is
and d &

of lclalm
administra Q.‘ ‘---‘-..-_7: [8 5%y 9% clISS.

giving theg t”- ' {a groceeding,
Sﬁmeﬂﬂ X L thm .‘

By .AQA_&:&-—;/

Printed Name: D. . Boudreqvr
v,

Title: c o




HUMBERTO RUBIO & CIA LTDA.
ABOGADOS

Propiedad Industrial ¢ Intelectual
Derecho Comercial - Derecho Tributario.

CERTIFICADO NOTARIAL (Individuo)

Alos dias del mes de

19 ante mi, Notario Pdblico de
ct o m p @& r e ¢ 1 ¢
personalmente

aquien(es) doy fe
de conocer y me eonm que es(son) la(s) persona(s)
firmante(s) del documento que precede, y sguien{es)
tiene(n) capacidad legal para otorgarlo.

CERTIFICADO NOTARIAL
(SOCIEDAD)

Hoy 3 de febrerc

c arecido(eron ersonalmente
‘p s ( ) P °

quien(es) conozco como la(s) persona(s) gque
firma(n) este documento en represente- cién de la
sociedad/compafifa denominada
WM. MAREH RICE UNIVERSITY

Certifico:

8) Que WM. MARSH RICE DNIVERSITY €3 una
sociedad/compafifa legalmente constituida y
existente de acuerdo con las Leyes de

—_TEXAS
b) Que ¢l domicilio de dicha sociedad/compafifa es
6100 Main St. Houston, TX 11005

¢) Que ¢l objeto u objetos para los cuales se otorga
el presente poder estin comprendidos dentro del
objeto social de la mencionada socledad/compafifa.
nue eatd

rizado para otorgar el presente poder. Lo
anterior estd probade por medio de los sigulentes
documentos, que certifico he visto:

Ciudad hoy de
de 19

Notario Pablico

NOTARIAL CERTIFICATE (Individual)

On this _37—  day of %—
19 before me, a Notary Public of
personally sppeared
to me

de ¥ 2003

known, and known to me to’be the person(s) who
executed that foregoing document, and who has

(have) legal capacity to executoe it.
NOTARIAL CERTIFICATE.
(& ) ~
Onthls_%vd _dayof Fabvusy 492003

personally esppoared

Dd"]/ . Boufﬂmnt whom 1

hlowmboﬂnopmon(s)whollgnedthhdommt
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HES 2000-IP-001976
SUBTERRANEAN FORMATION WATER
PERMEABILITY REDUCING METHODS
Background of the Invention
4. Ficid of the Inyention,

The present invention relates to methods of reducing the water permoability of a
water producing zone in a subterranean formation without substantiaily reducing the
hydrocarbons permeability thereof.

2. Descriotion of the Prior Art.

The production of water with hydrocarbons, ie., oil and/or gas, from wells
constitutes a major problem and expense in the production of hydrocarbons. While
hydrocarbon producing wells are usually completed in hydrocarbon producing
formations, when the formations contain layers of water and oil or whena there are water
producing zones near the hydrocerbon producing formations, the higher mobility of the
water often allows it to flow into the weil bores which penetrate the hydrocarbon
producing formations by way of natura! fractures and/or high permeability streaks. In the
production of such wells, the retios of water to hydrocarbans recovered often become 30
high that the cost of producing the water, separating it from the hydrocarbons and
disposing of it represents a significant economic loss.

In order to reduce the production of undesired water from hydrocarbon producing
formations, aqueous polymer solutions containing cross-linking agents have been utilized
heretofore. In the case of naturally fractured formations such aqueous polymer solutions
have been pumped into the hydrocarbon producing formations so that they enter water

F
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zones within and adjacent to the formations and cross-link therein. The cross-linking of qLF
the polymer solutions causes them to form stiff gels which aid in stopping or reducing the
flow of the undesired water. While the use of aqueous polymer solutions for reducing the
production of undesired water has achieved varying degrees of success, the full blocking
gels produced are not suitable for producing formation treatments unless the polymer
solution can be placed solely in the offending water producing zone or zones therein. If a

" polymer solution is allowed to gel within a hydrocarbon producing zone, the cross-linked

polymer gel formed will reduce or stop the flow of hydrocarbons in addition to the flow
of water. The selected placement of a polymer solution in & producing formation requires
expensive, timo-consuming zonal isolation placement technology. In addition, even
when a polymer solution is properly placed in a water producing zone, the cross-linked
gels formed often do not remain stable in the zone due to thermal degradation and/or
differences in the adsorption characteristics of the polymer and associated cross-linker
and the like.

More recently, chemicals referred to as relative permesebility modifiers bave been
utilized to decrease the production of water with hydrocarbons. That is, water
permeability modifying chemicals such as polyacrylamide have been introduced into
hydrocarbon and water producing formations so that the chemicals attach to adsorption
mites on surfaces within the porosity of the formations. The presence of the chemicals in
the formations has the effect of reducing the flow of water through the formations while
having a minimal affect on the flow of hydrocarbons therethrough. The use of water
permeability modifying chemicals in hydrocarbon and water producing formations to
decrease the production of water is considerably less expensive than other techniques

~ Copy provided by USPTO from the PACR image Database on 11/00/2002
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such as blocking the flow of water with cross-linked polymers, and does not require

| expensive zonal isolation techniques. However, the use of permeability modifying

chemicals has often resulted in only small reductions in water production and/or
unacceptable levels of reduction in the production of hydrocarbons.

Thus, there are needs for improved methods of treating water and hydrocarbon
chemicals which are more effective in reducing water production with minimal or no
reduction in hydrocarbon production.

Summary of the Invention

The present invention provides methods of reducing the water permeability of a
water producing zone in a subterrancan formation penetrated by a well bore which have a
minimal affect on the flow of hydrocarbons through the zone that meet the nceds
described above and overcome the deficiencies of the prior art. The methods basically
comptise introducing & polymsric surfactant and an inert gas into the water producing
zone by way of the well bore to thereby form a water permeability reducing foam therein.
The polymeric surfactent utilized has the property of facilitating the formation of the
foam and the additional property of stabilizing the foam in the presence of flowing
formation water whereby the foam remains in the zone for a long period of time.

Examples of particularly suitable polymeric surfactants useful in accordance with
the present invention include, but are not limited to, ethylene oxide-propylene oxide-
ecthylene oxide tri-block copolymers and ethylene oxide-butylene oxide-ethylene oxide
tri-block copolymers. These and other polymeric surfactants which can be utilized
preferably have a molecular weight in the range of from about 5,000 to about 15,000,

— ——
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The polymeric surfactant can be introduced into the producing zone in an aqueous
caxrier liquid such as salt water or brine. The gas, which can be natural gas or nitrogen, is
separately introduced into the producing zone in the presence of the polymeric surfactant
and water therein to thereby form the water permesbility reducing foam in the Zone.
When hydrocarbons produced in the zone contact the foam, the foam destabilizes thereby

" allowing the hydrocarbons to be produced, but the foam remains in the water producing

portions of the zone whereby the production of water in the zone is reduced.

It is, therefore, a general object of the present invention to provide improved
methods of reducing the water permeability of a water producing zone in a subterranean
formation while having & minimal affect on the flow of hydrocarbons therethrough.

Other and further objects, features and advantages of the present invention will be
readily apparent to those skilled in the art upon a reading of the description of prefierred
embodiments which follows.

Description of Preferred Embodiments

The present invention provides methods of treating water and hydrocarbons
producing zones in subterranean formations to reduce the water permeability of the zones
without substantially reducing the hydrocarbons permeability thereof. The term “water”
when used in reference to the water produced with hydrocarbons from subterranean
formations includes fresh water, salt water and brines, preferably salt water or brines.

The methods of the present invention for reducing the water permeability of a
water producing zone in a subterranean formation penctrated by a well bore comprises
the step of introducing a polymeric surfactant and an inert gas into the water producing
zone by way of the well bore to thereby form a water permesbility reducing foam therein.

Copy provided by UBPTO fram the PACH inage Database on 17/04/2003
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- The polymeric surfactant has the property of facilitating the formation of the foam and

the additiona! property of stahilizing the foam in the presence of flowing formstion water.

The methods of the present invention for reducing the water permeability of a
water and hydrocarbons producing zone in a subterranean formation penetrated by a well
bore are comprised of the steps of: (s) introducing & polymeric surfactant into the zone by
way of the well bore, the surfactant having the propertics of facilitating the formation of a
foam, stabilizing the foam in the presence of flowing formation water and destabilizing
the foam in the presence of hydrocarbons; and then (b) introducing a gas into the zone by
way of the well bore in the presence of the polymeric surfactant and water therein to
thereby form a water permeability reducing foam in water producing portions of the zone.

As indicated above, the polymeric surfactants useful in accordance with the
present invention must heve the property of facilitating the formation of a foam,
stabilizing the foam in the presence of flowing formation water and destabilizing the
foam in the presence of hydrocarbons. It has been found that high molecular weight
block polymers can have the required properties. Examples of suitable such block
palymers include, but are not limited to, ethylene oxide-propyleno oxide-etiryiene oxide
tri-block copolymers having molecular weights in the range of from about 5,000 to about
15,000 and ethylene oxide-butylenc oxide-ethylene oxide tri-block copolymers having
molecular weights of about 5,000 to about 15,000. A particularly suitable and presently
prefesred polymeric surfactant is an etirylene oxide-propylene oxide-ethylene oxide tri-
block polymer having & molecular weight of about 15,000.

In accordance with the methods of this invention, the polymeric surfactant utilized
is introduced imto the water producing zone to be treated by way of the well bore

4
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penetrating the zone. Preferably, the polymeric surfactant is dissolved or dispersed in en
aqueous carrier fluid and the carrier fluid-surfactant solution is pumped into the zone,
The aqueous carrier liquid can be fresh water, an aqueous salt solution, brine or scawater.
The aqueous carrier liquid is preferably salt water or brine. When salt water is used it can
coniain a veriety of selts such as potassium chloride, sodium chloride, ammoniom

" chloride and calcium chloride. The polymeric surfictant utilized is generally dissolved or

dispersed in the aqueous carrier liquid in ap amount in the range of from about 0.1% to
about 5% by weight of the aqueous carrier liquid.

After the polymeric surfactant has been placed in the water producing
sublerranean zone, a gas for foaming water in the zone is introduced into the zone. The
gas utilized is preferably natural gas or nitrogen with nitrogen being the most prefesred.
The gas is pumped into the zone by way of the well bore in an amount sufficient to form
a foam with the aqueous solution or dispersion of the polymeric surfactant previously
placed in the zone. That is, in 2 volumetric ratio of the gas to the aqueous solution or
dispersion of the polymeric surfactant in the zone in the range of from about 1:1 to about
10:1. When the gas contacts water containing the polymeric surfactant previously
introduced into the zone, a foam is formed and stabilized in the porosity of the zone. The
preaence of the foam substantially reduces the water flow through the zone, and because
the foaming and siabilizing surfactant utilized is a high molecular weight surfactan, it is
not readily leached or otherwise removed from the foam by water contact and stabilizes
the foam for a long period of time. When produced hydrocarbons come into contact with
the foam, the foam is destabilized and removed by the hydrocarbon flow. Thus,
hydrocarbons produced in the zone readily flow through the zone, but water produced in

Copy provided by UBPTO from the PACR Image Database on 117043005
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‘ the 2one by way of fractures, permeable streaks and the like arc prevented from flowing

through the zone by the presence of the foam.

A preferred method of the present invention for reducing ths water penmesbility
of a water producing zone in a subterranean formation penctrated by a well bore is
camried out as follows. A polymeric surfactant and an inert gas are introduced into the
water producing zone by way of the well bore to thereby form a water permesbility
reducing foam therein, the polymeric surfactant having the property of facilitating the
formation of the foam and the additional property of stabilizing the foam in the presence
of flowing formation water.

Another preferred method of this invention for reducing the water permeability of
& water and hydrocarbons producing zone in & subterranean formation penetrated by a
well bore is as follows. An aqueous solution or dispersion of 2 polymeric surfactant is
introduced into the zone by way of the well bore, the surfactant having the properties of
facilitating the formation of s foam, stahilizing the foam in the presence of flowing
formation water and destabilizing the foam in the presence of hydrocarbons. Thereafter,
a gas is introduced into the zone by way of the well bore in the presence of the aqueous
solution of the polymeric surfactant to thereby form a water permeability reducing foam
in water producing portions of the zone.

Yet enother preferred method of this invention for reducing the wuter
permeability of a water and hydrocarbons producing zone in a subterranean formation
penetrated by a well bore is as follows. An aqueous solution or dispersion of an ethylene
oxide-propylene oxide-ethylens oxide block copolymer surfactant having a moleculsr
weight in the range of from about 5,000 to about 15,000 is pumped into the zons by way

Cowy provided by UBPTO from the PACH images DaZabase on 11/08/2003
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of the well bore to facilitate the formation of & foam, stabilize the foam in the presence of

flowing formation water and destabilize the foam in the presence of hydrocarbons, and

then nitrogen gas is introduced into the zone by way of the well bare in the presence of

the surfactant and water therein to thereby form a water permeability reducing foam in
water producing portions of the zone.

As indicated previously, the carrier liquid is preferably salt water or brine and the
polymeric surfactant is preferably present in the salt water or brine in the range of from
sbout 0.1% to sbout 5% by weight of the salt water or brine. The gas utilized is
preferably nitrogen gas, and the gas is preferably pumped into the zone in & volumetric
ratio of the gas to the aqueous solution or dispersion of the polymeric surfactant in the
zone in the range of from about 1:1 to about 10:1.

In order to further illustrate the methods of this inveation, the following examples
are given.

Example 1

Screening tests were conducted to determine the water washout times of various
polymeric and other surfactants. The procedure utilized in the screening tests is as
follows. Each surfactant tested was dissolved or dispersed in fresh water at a
concentration of 2% surfactant by weight of water. The resulting water-surfactant
mixtures were then each placed in a 1 inch diameter by 1 foot tall glass tube. Foam was
generated in the glass tube by flowing air upwardly at a flow rate of 10 milliliters per
minute through the water-surfactant mixture. Fresh water was then added to the top of
the foam column at & flow rate of 3 milliliters per minute. The time required for the
surfactant to be desorbed from the foam and for most of the foam to be washed out was

&wmwﬁﬁommmmmﬁm
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measured. The various surfactants tested and the times for their washout are set forth in

Table I below.

TABLE 1
Surfactant Washout Tests

Test

Surfactant

Washout
Time, min

w o W N

an -1 O

10

11

12

13

Mixture of sodium dibexylsulfosuccinate and isopropanol

Sodium dodecyl sulfate

Sodium laureth sulfate

Mixture of alkyl polyoxyethylene ether and isopropanol

Mixture of alpha olefin sulfonate and ethylene glycol monobutyl
other

Mixture of alkyl ether sulfate and ethylene glycol monobutyl ether
Mixture of alkyl amines

Ethylene oxide-propylene oxide-ethylene oxide tri-block copolymer
(BO122-POss-EQ133) having a malecular weight of 14,600

Ethylene oxide-propylene oxide-ethylene oxide tri-block copolymer
(EO105-PO39-EO)g3) having a molecular weight of 11,400

Etlrylene oxide-propylens oxide-ethylene oxide tri-block copolymer
(EO»6-P030-EO7) having a molecular weight of 8,400

Ethylene oxide-propylene oxide-ethylens oxide tri-block copolymer
(EO36-P035-EO3g) having a molecular weight of 4,600

Ethylene oxide-butylene oxide-ethylens oxide tri-block copolymer
(EO4s-B0O14~-EQys) having a molecular weight of 5,000

Ethylene oxide-butylene oxide-ethylene oxide tri-block copolymer
(EO3¢-B01)~EOs4) having a molecular weight of 3,800

wwiewe

135
21
100

18

57

From Table ], it can be seen that the surfactants tested in Test Nos. 4, and 9

through 14 generally functioned better than the other surfactants.

Example 2

A mumber of the surfactants tested in Example 1 were tested in sand packs to
10 dissolved or dispersed in fresh water at a concentration of 0.5% surfactant by weight of

AN

Copy provided by UBPTO from the PACR kmage Database on 11/04/2002



FRSTTF" 2a2hbbb60

et
o

water. The resulting water-surfiactant mixtures were then cach used to generate a foam in
a sand pack which was 1 inch in diameter by 2 feet long. That is, each water-surfactant
mixture was used to form a foam in the sand pack by altemate injection of portions of the

calculated, i.e., the ratio of the pressure drop required to achicve a given volumetric flow

"D

&

_ water-surfactant mixture and air. The pressure drop across the sand pack was then
messured, and from the pressure drop & mobility reduction factor for liquid flow was

rate with foam present to that when the sand pack was completely filled with water.

When foam with a mobility reduction factor near 100 was generated, surfactant-
frec 5% by weight brine was injected at a flow rate of 10 milliliters per minute and the
pore volumes of water required to reduce the mobility reduction factor to a low value was
measured. The various surfactants tested and the times for their washout are set forth in

Table II below.
TABLE O
Sand Pack Washout Tests
Pore
Volumes
ot Surfactant of Brine
0. F
or
‘Washout
1 Sodivm laureth sulfate 13.5
2  Ethylene oxide-propylene oxide-cthylene oxide tri-block copolymer  27.5

(EO133-P0s6-EO0,32) having a molecular weight of 14,600

3 Ethylense oxide-propylene oxide-ethylene oxide tri-block copolymer
(EO103-PO2-EOyn) having a molecular weight of 11,400

4 Ethyiene oxide-propylene oxide-ethylene oxide tri-block copolymer
(EO26-PO39-EO3¢) having a molecular weight of 4,600

S Ethylens oxide-butylene oxide-cthylene oxide tri-block copolymer
(EO4s-BO14-EQys) having a molecular weight of 5,000

8.0

5.0

16.0

10
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From Table II, it can be acen that the surfactants tested are effective in forming
and stabilizing foams in the presence of flowing brine.

Thus, the present invention is well adapted to carry out the objects and ettain the
ends end advantages mentioned as well as those which are inberent therein, While
numerous changes may be made by those skilled in the art, such changes are
encompassed within the spirit of this invention as defined by the appended claims.

'What is claimed is:

11
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1. A method of reducing the water permeability of a water producing zone in

" a subterrancan formation penctrated by a well bore comprising introducing a polymeric

surfactant and an inert gas into said water producing zone by way of said well bore to
thereby form a water permeability reducing foam therein, said polymeric surfactant
having the property of facilitating the formation of said foam and the additional property
of stabilizing said foem in the presence of flowing formation water.

2, The method of claim 1 wherein said polymeric surfactant is selected from
the group conmsisting of ethylene oxide-propylene oxide-ethylene oxide tri-block
copolymers and cthylene oxide-butylene oxide-ethylene oxide tri-block copolymers.

3. The method of claim 1 wherein said polymeric surfoctant is an ethylene
oxide-propylene oxide-ethylene oxide tri-block copolymer having a molecular weight in
the range of from about 5,000 to about 15,000.

4. The method of claim 1 wherein said polymeric surfactant is introduced

into seid zono as & solution or dispersion in an aqueous carrier liquid.
5. The method of claim 4 wherein said polymeric surfactant is present n said
aqueous carrier liquid in an amount in the range of from about 0.1% to about 5% by

weight of said carrier liquid.

12
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6. The method of claim 4 wherein said aqueous carrier liquid is an aqueons
salt solution or brine.

7. The method of claim 1 wherein said polymeric surfactant and seid gas are
scpearataly introduced into said zone.

8. The method of claim 1 wherein said gas is selected from the group
consisting of natural gas and nitrogen.

9. The method of claim 4 wherein said gas is nitrogen and is introduced into
said zome in a volumetric ratio of said gas to said aqueous solution or dispersion
jntroduced therein in the range of from about 1:1 to about 10:1.

10. A method of reducing the water permeability of a water and hydrocarbons
producing zone in a subterranean formation penctrated by a well bore comprising the
steps of:

(a) introducing & polymeric surfactant into said zone by way of said well
bare, seid surfactant having the properties of facilitating the formation of a foam,
stabilizing said foam in the presence of flowing formation water and destabilizing said
foam in the presence of hydrocarbons; and then

(b) introducing & gas into said zone by way of said well bore in the
presence of sald polymeric mufactant and water therein to thereby form a water
permeability reducing foam in water producing portions of said zone.

13
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11. The method of claim 10 wherein said polymeric surfactant is selected
fram the group consisting of ethylene oxide-propylene oxide-ethylene oxide tri-block

_ copolymers and ethylene oxide-butylene oxide-ethylene oxide tri-block copolymers.

12. The method of claim 10 wherein said polymeric surfactant is an ethylene
oxide-propylene oxide-cthylene oxide tri-block copolymer having a molecular weight in
the range of from about 5,000 to about 15,000.

13. The method of claim 10 wherein said polymeric surfactant is introduced
imto said zone as a solution or dispersion in an aqueous carrier liquid,

14, The method of claim 13 wherein said polymeric surfactant is present in
said aqueous carrier liquid in an amount in the range of from about 0.1% to about 5% by

weight of said carrier liquid.

15. The method of claim 13 wherein said aqueous carrier liquid is an aqueous
salt solution or brine.

16. The method of claim 10 wherein said gas is sclected from the group
consisting of natural gas and nitrogen.

14
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17.  The method of claim 10 wherein said gas is nitrogen and is introdnced into
said zone in a volumetric ratio of said gas to said aqueous solution or dispersion
introduced therein in the range of from about 1:1 to about 10:1.

18. A method of reducing the water permeability of a water and kydrocarbons
producing zone in a subtarrancan formation penetrated by a well bore comprising the

. steps of:

(e) pumping an ethylene oxide-propylene oxide-ethylene oxide tri-block
copolymer surfactant into said zone in an aqueous carrier liquid by way of said well bore
to facilitate the formation of a foam, stabilize said foam in the presence of flowing
formation water and destabilize said foam in the presence of hydrocarbons; and then

(b) introducing nitrogen gas into said zone by wary of said well bore in the
presence of said surfactant and water therein to thereby form a water permeability
reducing foam in water producing portions of said zone.

19.  The method of claim 18 whercin said surfactant is present in said aqueous
carrier liquid in an amount in the range of from about 0.1% to about 5% by weight of said

carrier liquid.

20. The method of claim 19 wherein swid carrier liquid is salt water.

15
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Abstract of the Disclosure
Methods of reducing the water permeability of a water producing zone in a
subterranean formation are provided. The methods basically comprise introducing a
polymeric surfactant and an inert gas into the water producing zone to thereby form a
water permeability reducing foam therein. The polymeric surfactant has the property of
facilitating the formation of the foam and the additional property of stabilizing the foam
in the presence of flowing formation water.

16
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Un método para reducir la permeabilidad al agua de una zona produciora de
agua en formacién subterrGnea por un pozo de perforacion que comprende
Infroducir un agente fensoactivo polimérico y un gas inerfe en la zona de
produccién de agua por medio de un pozo de perforacién para formar asi una
espuma que reduzca alli la permeabllidad al agua, dicho agente tensoactivo
polimérico tiene la propiedad de facllitar la formacién de dicha espuma vy la
propledad adiclonal de establlizar dicha espuma en presencia de agua que
fluye en la formaci6n.

El método de la relvindicadén 1, donde dicho agente tensoactivo polimérico es

selecdonado a partir del grupo que consiste de copolimeros de tri-bloque
6xido de etileno — 6xido de butileno — 6xido de etileno.

El método de la reivindicaddn 1, donde dicho agente fensoactivo polimérico es
un copolimero de fri-bloque éxido de etlieno — dxido de proplleno - éxido de
efileno que tiene un peso molecular en el rango desde aproximadamente
5.000 hasta aproximadamente 15.000.

El método de la relvindicacion 1, donde dicho agente tensoactivo polimérico es
Introducido en dicha zona como una soluddn o dispersién en un vehiculo
liquido acuoso.

El método de la reivindicacidn 4, donde dicho agente tensoactivo polimérico
estd presente en dicho vehiculo acuoso liquido en una cantidad en el rango
que alcanza desde aproximadamente 0,1% hasta aproximadamente 5% en
peso de vehiculo {iquido.
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El mélodo de la relvindicadién 4, donde dicho vehiculo liquido acuoso es una
solucién acuosa o salmuera.

El método de la relvindicadén 1, donde dicho agente fensoactivo polimérico y
dicho gas son infroducidos por separado en dicha zona.

£l método de la relvindicacion 1, donde dicho gas es selecdonado a partir del
grupo que consiste de gas naiural y nitrégeno.

El método de la reivindicacién 4, donde dicho gas es nifrégeno y es infroducido
en dicha zona en una relacién volumétrica de dicho gas a dicha solucién
acuosa o dispersién infrodudda dlli en el rango que dlcanza desde
aproximadamente 1:1 hasta aproximadamente 10:1.

Un método para redudr la permeabllidad al agua de una zona productora de
hidrocarburos y agua en una formadén subterrGnea peneirada por un pozo de
perforacién; cuyo método comprende las etapas de:

{a) Infrodudr un agente tensoactivo polimérico en dicha zona por medio de un
pozo de perforacién, tenlendo dicho agente fensoactivo las propiedades de
facliitar la formacién de una espuma, establlizar dicha espuma en
presencia de agua que fluye en la formacién y desestabilizar dicha espuma
en presencia de hidrocarburos; y luego

(b} Infrodudr un gas en dicha zona por medio de dicho pozo de perforacidn en
presenda de dicho agente tensoaciivo polimérico y agua para formar aili
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una espuma que reduzca la permeabllidad al agua en las porciones
‘producioras de agua de dicha zona.

El mélodo de la reivindicaddn 10, donde dicho agente tensoactivo polimérico es
seleccionado a partir del grupo que consiste de copolimeros de fri-bloque
6xido de etileno - 6xido de proplleno - éxido de efileno y copolimeros de iri-
bloque &xido de etileno — 6xido de butileno - &xido de etileno.

El mélodo de la revindicadén 10, donde diche agente tensoactivo polimérico es
un copolimero de fri-bloque 6xido de etileno — 6xido de proplleno — 6xido de
eflleno que tiene un peso molecular en el rango desde aproximadamente
5.000 hasta aproximadamente 15.000.

El método de la reivindicacién 10, donde dicho agente tensoactivo polimérico es '
infroducido en dicha zona como una solucion o dispersién en un vehiculo
liquido acuoso.

El método de la relvindicadén 13, donde dicho agente fensoactivo polimérico
esid presente en dicho vehiculo acuoso liquido en una cantidad en el rango
que alcanza desde aproximadamente 0,1% hasta aproximadamente 5% en
peso de dicho vehiculo liquido.

El método de la relvindicacién 13, donde dicho vehiculo liquido acuoso es una

solucién acuosa o salmuera.

El m&odo de la relvindicacién 10, donde dicho gas es selecdonado a partir del
grupo que consiste de gas natural y nilrégenc.
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El método de la reivindicaciébn 10, donde dicho gas es nilrdgeno y es
Infroducdido en dicha zona en una reladién voluméirica de dicho gas a dicha
soludén acuosa o dispersién Infroducida alli en el rango que alcanza desde
aproximadamente 1:1 hasia aproximadamente 10:1.

Un método de reducir la permeabllidad al agua de una zona de produccién de
agua @ hidrocarburos en una formacién subterrdnea peneirada por un pozo de
perforaddn, cuyo método comprende las etapas de:

({a) bombear un agente fensoactivo copolimero de fri-bloque &xido de efileno -
éxido de propileno — oxido de eflleno hacia dicha zona en un vehiculo
acuoso por medio de dicho pozo de perforacion para fadlitar la formacién
de una espuma, estabilizar dicha espuma en presencia del agua que fluye
en la formacidn y desestabllizar dicha espuma en presencla de
hidrocarburos; y luego

(b} infrodudr gas niirégeno hacla dicha zona por medo de dicho pozo de
perforadén en presencia de dicho agenie tensoaclivo y agua para asi
formar una espuma que reduzca la permeabilidad al agua en las pordones
productoras de agua de dicha zona.

El mélodo de la reivindicadén 18, donde dicho agente fensoaciivo esi
presente en dicho vehiculo acuoso liquido en el rango que alcanza desde
oproximadamente 0,1%, hasta aproximadamenfe 5% en peso de dicho
vehiculo liquido.

El método de la relvindicacién 19, donde dicho vehiculo liquido es agua salada.
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. REIVINDICACIONES

Un método para reducdir la permeabliidad al agua de una zona productora de
agua en formacién sublerrGnea por un pozo de perforacién que comprende
infrodudr un agente fensoactivo polimérico y un gas Inerte en la zona de
produccién de agua por medio de un pozo de perforacddon para formar asi una
espuma que reduzca alli la permeabllidad al agua, dicho agente tensoactivo
polimérico tiene la propledad de facilitar la formacién de dicha espuma y la
propledad adiclonal de establlizar dicha espuma en presencia de agua que
fluye en la formacién.

El método de la relvindicacion 1, donde dicho agente tensoactivo polimérico es

seleccionado a parlir del grupo que consiste de copolimeros de ftri-bloque
6xido de etileno — 6xido de butileno - 6xido de etileno.

El método de ia relvindicadédn 1, donde dicho agente tensoactivo polimérico es
un copolimero de tri-bloque 6xido de etlleno — 6xido de proplleno - éxido de
efileno que tiene un peso molecular en el rango desde aproximadamente
5.000 hasta aproximadamente 15.000.

El método de la relvindicacion 1, donde dicho agente tensoactivo polimérico es
infroducido en dicha zona como una solucién o dispersién en un vehiculo
liquido acuoso.

El método de la relvindicacién 4, donde dicho agenie tensoaclivo polimérico
estd presente en dicho vehiculo acuoso fiquido en una cantidad en el rango
que alcanza desde aproximadamente 0,1% hasta aproximadamente 5% en
peso de vehiculo liquido.
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6.- El método de la reivindicacidn 4, donde dicho vehiculo liquido acuoso es una
solucién acuosa o salmuera.

5 7.- El método de la reivindicacién 1, donde dicho agente tensoactivo polimérico y
dicho gas son infroducidos por separado en dicha zona.

8.- E método de la reivindicad6n 1, donde dicho gas es selecdonado a partir del
grupo que consiste de gas natural y niirégeno.
®
9.- El método de la relvindicacién 4, donde dicho gas es niirégeno y es Infroducdido
en dicha zona en una reiadén voluméirica de dicho gas a dicha solucién
acuosa o dispersién Infroducida alli en el rango que alcanza desde
aproximadamente 1:1 hasta aproximadamente 10:1.

T ——

15
10.- Un método para reducir lo permeabllidad al agua de una zona produciora de
hidrocarburos y agua en una formacién subterrGnea peneirada por un pozo de
perforacién; cuyo método comprende las efapas de:

20 () Introducir un agente tensoactivo polimérico en dicha zona por medic de un
pozo de perforadé6n, teniendo dicho agente tensoactivo las propiedades de
fadiitar la formacién de uno espumo, establlizar dicha. espuma en
presencla de agua que fluye en la formacién y desestabllizar dicha espuma
en presencia de hidrocarburos; y luego

25 ib) Infroducir un gas en dicha zona por medio de dicho pozo de perforacion en
presencia de dicho agente tensoactivo polimérico y agua para formar allf
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una espuma que reduzca la permeabllidad al agua en las porciones
productoras de agua de dicha zona.

El método de la relvindicacién 10, donde dicho agente tensoactivo polimérico es
selecconado a partir del grupo que consisie de copolimeros de ri-blogue
6xido de etileno — dxido de proplleno - 6xido de efileno y copolimeros de fri-
bloque 6xido de etileno - 6xido de butileno - 6xido de efffenc. = o...

El método de la relvindicacién 10, donde dicho agente fensoactivo polimérico
un copolimero de iri-bloque éxido de etileno - 6xido de proplleno - éxido de
efilono que flene un peso molecular en el rango desde aproximadamente
5.000 hasta aproxmadamente 15.000. R =3 -

El método de la reivindicacién 10, donde dicho agente tensoactivo polimérico es
infroducido en dicha zona como una soludbn o dispersion en un vehiculo
iquido acuoso. p= %

El método de la reivindicaci6n 13, donde dicho agente tensoaciivo polimérico
esta presente en dicho vehiculo acuoso liquido en una canfidad en el rango
que akanza desde aproximadamente 0,1% hasta ap;%umeme 5% en
peso de dicho vehiculo liquido. p - s
El método de la reivindicacién 13, donde dicho vehiculo liquido acuocso es una

solucién acuosa o salmuera. L- 6.

£l método de la relvindicacién 10, donde dicho gas es seleccionado a partir del
grupo que consiste de gas nafural y nlirbgeno. R



<

7.- El mélodo de la relvindicacion 10, donde dicho gas es niirbgeno y es
infroducido en dicha zona en una relacién voluméirica de dicho gas a dicha
solucién acuosa o dispersion introducida alll en el rango que alcanza desde

5 aproximadamente 1:1 hasta aproximadamente 10:1. k=@

18.- Un método de redudr la permeabilidad al agua de una zona de produccién de
agua e hidrocarburos en una formacd6n subterrGnea peneirada por un pozo de
perforacién, cuyo mélodo comprende las etapas de:

®
{a) bombear un agente fensoactivo copolimero de tri-bloque éxido de etileno -
6xido de proplleno - oxido de etileno hacla dicha zona en un vehiculo
acuoso por medio de dicho pozo de perforacién para fadliiiar la formacién
de una espumo, estabilizar dicha espuma en presenda del agua que fluye
15 en lo fomadén y desestabllizar dicha espuma en presencia de
hidrocarburos; y luego
{b) Introduclr;gas nitrbgeno hada dicha zona por medo de dicho pozo de
perforacién en presenda de dicho agente fensoactivo y agua para asi
formar una espuma que reduzca la permeabilidad al agua en las porciones
20 productoras de agua de dicha zona.

19.- El método de la reivindicacibn 18, donde dicho agenie fensoactivo esid
presente en dicho vehiculo acuoso fiquido en el rango que alcanza desde
aproximadamente 0,1%, hasta aproximadamente 5% en peso de dicho

25 vehiculo liquide. §¢=% 3 2= 14
20.- El método de la reivindicacién 19, donde dicho vehiculo liquido es agua salada.
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2do. EXAMEN DE FORMA PATENTE DE INVENCION

Foloa?”

Radicacion no 02-103323

Concepto Técnico no 48
Clasificacion Intermacional de Patentes: E21B 33/138

Practicado el examen de acuerdo a lo establecido en el Art. 38 de la Decisién
486 se determind que esta solicitud de Patente de Invencién:

SI[X] NOI[ ] Contiene un resumen de la invencion (Art.26-e).
SIX] NO[ ] Contiene sl titulo o0 nombre de la Invencion (Art.27-d).
SIPX] NO[ ] Contiene la descripcion de la invencién (Art.26-D).

SI{ ] NO[ INO ES APLICABLE [X] Contiene los dibujos necesarios para
comprender la invencion (Art.26-d)

SI[X] NO|[ ] Contiens una 0 més relvindicaciones. (Art.26-c).

SI[ ] NO[ INO ES APLICABLE [X] Han sido desarruliados los productos
y/o procedimientos a partir de recursos genéticos o de sus
productos derivados de los que cusiquiera de los Paises

Miembros es pals de origen. (Art. 28- h).

Si[ ] NOJ[ }INO ES APLICABLE [X]Los productos y/o procedimlentos han
sido obtenidos o desamollados a partir de los conocimientos
tradicionales de las comunidades Indigenas, afro americanas, o
locales de los pafses miembros, de acuerdo a lo establacido en
la Declsi6n 381 y sus modificaciones y reglamentaciones
vigentas.(Art.26-).

SI[ ] NO[X] La invencién se reflere & un producto relativo a un material
bloldgico. (Art.26-J).

SIX] NO[ 1 NO ES APLICABLE [ La prioridad coincide con la materia
relvindicada.

SIIX] NO[] CUMPLE LOS REQUISITOS TECNICOS

OBSERVACIONES Y OTROS: SI[X] NO [ ] ver hoja(s) anexa(s)

EXAMINADOR TECNICO
202056

Bogoté D. C., enero 22 de 2004.
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2020 Foilo ?/
Bogotd DC .

Doctor

HUMBERTO RUBIO CAMACHO
Apoderado

WM. MARSH RICE UNIVERSITY

REFERENCIA: Radicacién No. 02-103323

Trémite
Evento 001
Actuacién 416
Oficio No. 53

Follos 001

Teniendo en cuenta que la solicitud de privilegio de patente que se tramita bajo el
expediente Indicado en la referencia, redne los requisitos de forma establecikios en loa
articulos 26 y 27 de la Decisién 486 de la Comision de la Comunidad Andina, y en las
demés disposiciones vigentes sobre la materia, se envia el extracto de la soliciud a la
Oficina de Comunicaciones para efecto de su publicacién en la Gaceta de Propledad
Industrial, conforme lo establece el articulo 40 de la misma Decislén.

Cimplase

Dado en Bogota DC, a los £ 2004
ALIX CARM CESPEDES DE VERGEL
Jefe de la Dj n de Nuevas Creaclones

202056



