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Sefor
SUPERINTENDENTE DELEGADO PARA LA PROPIEDAD INDUSTRIAL
DIVISION DE NUEVAS CREACIONES

E. S, D.

1. Me refiero al asunto de ia referencla.

2. Por medio del presenfe, atentamente me permito manifestar que
hubo un camblo de apoderado para todos los asuntos de la Propledad
Industrial en Bogota de la socledad STATOIL ASA Y CHAMPION
TECHNOLOGIES INC.

3. En consecuencla, atentamente soliclto a ese Despacho reconocerme
personeria en este asunto, de conformidad con la sustitucién de poder
adjunta, otorgada a favor de la SUSCRITA.

. 4. Por lo tanto, ruego a usted notificarme de las providenclas
expedidas dentro de este expedlente y notificadas al anterior apoderado,

que actuaimente se encuentran pendientes de cumplimiento o de
respuesta.

5. Solicito a ese Despacho proceder de conformidad.

Atentamente,

rianQhro

ALICIA LLOREDA RICAURTE
T.P. 53.215
Cédigo 231
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Sefor
SUPERINTENDENTE DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

E. S. D.

len - -

Yo, JOSE ANTONIO LLOREDA, mayor de edad y vecino de esta ciudad,
abogado titulado e inscrito, identificado como aparece al pie de ml firma,
actuando en mi caracter de Representante Legal en Bogotd para asuntos
relaclonados con la propledad industrial de STATOIL ASA Y CHAMPI N
TECHNOLOGIES INC. sociedades organizadas y existentes de
conformidad con las leyes de Noruega y del Estado de Texas, Estados
Unidos de América y domicliladas en Stavanger, Noruega y Houston,
Estado de Texas, Estados Unidos de América, respectivamente, tal y
como consta en este expediente, atentamente manifiesto a usted que
SUSTITUYO el poder a mi conferido a la doctora ALICIA LLOREDA
RICAURTE, abogada titulada e inscrita, Identificada con la cédula de
cludadania No. 39.690.713 de Usaquén y tarjeta profesional No. 53.215,
para que continle representdndola en el expediente de la referencla.

El mencionado apoderado tendra las mismas facultades a ml conferidas,
en especlal, renunciar, recibir, sustituir, desistir, presentar recursos,
conclllar, transigir, y en fin, para todo lo qugse encamine a la correcta
defensa de los intereses de la socledad en c nombre hablo.
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCI
DIVISI N DE NUEVAS CREACIONES

2020
Bogotd, D.C., 8 de septiembre de 2005

Doctor

ALICIA LLOREDA RICAURTE Oficio No.

Apoderado a2 - 0396
ASUNTO Radicaciéon 01-8827

Tramite 002
Evento 001
Actuacion 430
Folios 022

Como resultado del examen de fondo, realizado con fundamento en el articulo 45
de la Decisién 486 de la Comision de la Comunidad Andina, se le comunica:

1. Documentos estudiados

» Para el presente estudio se tuvo en cuenta el capitulo descriptivo que se
encuentra en los folios 5 a 40, los dibujos que se encuentran en los folios 94 a
103 y el capitulo reivindicatorio que se encuentra en los folios 41 a 43 que
comprende doce (12) reivindicaciones.

« De acuerdo con el folio 128 de la solicitud en estudio, se considerara la
prioridad reivindicada sobre la solicitud de Gran Bretafia No. 0003214.4 del 12
de febrero de 2000.

2. Objeto de la invencion

¢ En la relvindicaclén independiente 1 se define procedimiento de tratamiento
de una zona de yacimiento de un pozo de produccion de hidrocarburos durante
la fase de finalizacion para inhibir los problemas asociados a la produccién de
agua, comprendiendo el procedimiento:

Suministrar en la region cercana a la perforacién de la zona de yacimiento,
durante la fase de finalizacién, un agente de tratamiento compatible con
hidrocarburos en fase hidrocarburo;

Dejar al componente activo del agente de tratamiento entrar irreversiblemente
en el agua de formacién de la regidn del pozo; y

Dejar al componente activo retenido en la matriz de la roca en la regién del
pozo, con lo cual el componente activo del agente de tratamiento inhibe el
problema respectivo siempre y cuando se produzca finaimente agua de la zona
de yacimiento.
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¢, Para el tratamiento preventivo en un pozo ‘seco’ 0 ‘moderadamente seco’, el
uso de un inhibidor de incrustacion convencional basado en agua puede
producir una reduccion significativa, aunque temporal, de su productividad.
Una de las preocupaciones principales y un problema frecuentemente
observado al llevar a cabo un tratamiento basado en agua, es la cantidad de
tiempo de limpieza necesario. La pérdida de produccién es el resultado de la
disminucion de la permeabilidad relativa del petrdleo causada por el cambio de
saturacion de agua cerca de la region de perforacion del pozo que crea
emulsiones.

La pérdida o retraso de la produccion de petrdleo se basa a menudo en el
tiempo de cierre temporal del pozo durante el tratamiento de asentamiento.
Esto puede ser engaiioso, especialmente si el pozo requiera un periodo de
limpieza significativo para recuperar su nivel de petrdleo previo al
asentamiento. Junto con los demas problemas habituaimente observados al
utilizar un inhibidor de incrustacion basado en agua, por ejemplo por la
perturbacién del proceso y la baja calidad del agua (descargada), los operarios
a menudo son reluctantes a ser preactivos. Como resultado, el tratamiento de
asentamiento se pospone habituaimente para evitar perturbar la produccion de
petrdieo y se lleva a cabo sdio cuando empieza la bajada de la produccion, es
decir, después de que sa ha producido el dafio.

Es un objeto de la invencién proporcionar un procedimiento de tratamiento de
un pozo que produce hidrocarburos para prevenir la deposicidbn de
incrustaciones y acumulaciones que no sufran estos diversos inconvenientes.

o EIl objeto de la invencion definido se catalogé como E21B 43/22, segun la
Clasificacién intemacional de Patentes (IPC).

3. Determinacion del estado de la técnica

El articulo 16 de la Decisién 486 de la Comision establece: "El estado de |a técnica
comprendera todo lo que haya sido accesible al publico por una descripcién
escrita u oral, utilizacidn, comercializacion o cualquier otro medio antes de la fecha
de presentacion de la solicitud de patente o, en su caso, de la pricridad
raconocida.

Sélo para el efecto de la determinacion de la novedad, también se considerara
dentro del estado de la técnica, el contenido de una solicitud de patente en tramite
ante la oficina nacional competente, cuya fecha de presentacion o de prioridad
fuese anterior a la fecha de presentacion o de prioridad de la solicitud de patente
que se estuviese examinando, siempre que dicho contenido esté incluido en la
solicitud de fecha anterior cuando ella se publique o hubiese transcurrido el plazo
previsto en el articulo 40."

¢ Se consultaron las bases de datos con que cuenta y tiene acceso la entidad y
se considerd el 11 de febrero de 2000 como fecha para investigar el estado de
la técnica.

o De acuerdo con lo establecido en el articulo 16 se determin6 el estado de la
técnica y se encontraron los siguientes antacedentes:

. Fecha de
No. | Documento No. Titulo Publicacién
n 28 de noviembre
1| woee3ress “WELL INHIBITION e 1996
2 | EP0976911 “SCALE INHIBITORS" 2de ff:gm de
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Respecto al estado de la técnica:

¢ En el documento WO9637683 (llamado D1 de aqui en adelante) se divulga que
un proceso destructivo como la deposicion de incrustaciones en un pozo de
petréleo que se extiende a través de una formacion es inhibido por inyeccién
de una emulsion dentro de la formacion. La emulsidn contiene una solucién
acuosa de un inhibidor como fase dispersada en una fase oleosa tal como el
kerosene. La emulsidn es arreglada para romperse cuando es inyectada dentro
de la formacién, por ejemplo por un surfactante apropiado de modo que el
inhibidor de incrustaciones es absorbido o precipitado en la formacion. El uso
de una emulsién puede ser ventajoso en pozos con presién pobre, y en
formaciones susceptibles de deconsolidacion por acidos.

e En el documento EP0976911 (llamado D2 de aqui en adelante) se divuiga una
invencidn relacionada con composiciones de inhibidores solubles en aceite
para usar en inhibir la formacion de incrustaciones en un sistema de
produccion de hidrocarburos tal como en un campo de petréleo.

En D2 se ensena que los inhibidores de incrustaciones empleados pueden
incluir fosfonatos, terpolimeros acrilicos, acido poliacrilico, acidos fosfino
carboxilicos, ésteres fosfatos, entre otros conocidos por los expertos en el arte.

Aparte del funcionamiento de inhibicion de incrustaciones, un inhibidor soluble
en aceite debe exhibir caracteristicas de desorcidon similares a un producto
soluble en agua para poder ser tenido en cuenta en pozos de petréleo.

En aplicaciones de campo, el inhibidor soluble en aceite puede estar
probablementa en contacto continuo con salmuera fresca. Mientras que la
mayoria de las moléculas del inhibidor se distribuirdn en la fase acuosa del
agua de formacion, algunas de ellas permaneceran en la fase del aceite.
Respecto al mecanismo de accidn del inhibidor se menciona que el contacto
con la roca de formacion representa la presencia de otra fase que es sélida, en
la cual habra una adsorcidn adicional del proceso de transferencia total sobre
la superficie solida. Las moléculas del inhibidor repartidas en la fase acuosa
estaran libres para emigrar hacia la superficie del grano. Si hay sitios de
adsorcion disponibles entonces las moléculas se enlazardn a la superficie.
Esto mantiene con eficacia un gradiente de la concentracién entre el aceite y el
agua y conduce continuamente el proceso que reparte hasta que se han
ocupado los sitios disponibles de la adsorcién de la fase solida. Es por lo tanto
factible que, para el mismo tipo genérico de inhibidor, la utilizacion del producto
quimico puede ser mas eficiente si es soluble en aceite. A través de los
mecanismos de accidn, la concentracion del inhibidor en la fase acuosa es
mayor que en la fase acuosa original.

4. Evaluacion de los requisitos de patentabilidad

El articulo 14 de la Decision 486 de la Comision de la Comunidad Andina
establece: "Los Paises Miembros otorgaran patentes para las invenciones, sean
de prodiicto o de procedimiento, en todos los campos de la tecnologia, siempre
gue sean nuevas, tengan nivel inventivo y sean susceptibles de aplicacion
industrial.”

En cumplimiento con este articulo, se procedié a evaluar los requisitos de
novedad, nivel inventivo y aplicacion industrial con el fin de establecer la
patentabilidad de la invencién reivindicada en la solicitud en estudio.

/o
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Evaluacién de la Novedad

El articulo 16 de la Decision 486 de la Comision de la Comunidad Andina
establece: "Una invencidn se considerarda nueva cuando no esta comprendida en
el estado de la tecnica.”

“El .estado de la técnica comprendera todo lo que haya sido accesible al pablico
por una descripcion escrita u oral, utilizacién, comercializacibn o cualquier otro
medio antes de la fecha de presentacién de la solicitud de patente o, en su caso,
de la prioridad reconocida.

Sélo para el efecto de la determinacion de la novedad, también se considerara
dentro del estado de la técnica, el contenido de una solicitud de patente en tramite
ante la oficina nacional competente, cuya fecha de presentacién o de prioridad
fuese anterior a la fecha de presentacién o de prioridad de la solicitud de patente
que se estuviese examinando, siempre que dicho contenido esté incluido en la
solicitud de fecha anterior cuando ella se publique o hubiese transcurrido el plazo
previsto en el articulo 40."

¢ En la reivindicacion independiente 1 se define un procedimiento de tratamiento
de una zona de yacimiento de un pozo productor de hidrocarburos durante la
fase de finalizacién para inhibir los problemas asociados a la produccion de
agua. No obstante, en D1 también se reporta un procedimiento para inhibir
incrustaciones en pozos de produccion de petrdleo (resumen) que también
puede realizarse en la fase de finalizaciébn puesto que en D1 se menciona que:
1...] se provee el inhibidor de incrustaciones dentro de pozos de peirdleo que
tienen presion pobre y bajo flujo de crudo [...]' (D1; pagina 4, lineas 16 — 18).
Esto permite comprender que D1 es un documento relevante que se sitta en el
mismo campo de la invencion solicitada.

En cuanto a las etapas de procedimiento, la invencién de la solicitud define:
suministrar en la region cercana a la perforacion de la zona de yacimiento,
durante la fase de finalizacién, un agente de tratamiento compatible con
hidrocarburos en fase hidrocarburo, dejar al componente activo del agente de
tratamiento entrar imeversiblemente en el agua de formacion de la region del
pozo y dejar al componente activo quede retenido en la matriz de la roca de la
region del pozo con lo cual el componente activo inhibe el problema. No
obstante, en D1 se ensefia que el proceso consiste en:

‘Un metodo de inhibicién de procesos desiructivos en un pozo que se
extiende a través de una formacion, el método comprende inyectar
[significa lo mismo que la efapa de suministrar de D1] deniro de la
formacion una emulsién que contiene una solucion acuosa de un
inhibidor 0 un componente inhibidor como una fase dispersada en
una fase oleosa [significa lo mismo que compatible con hidrocarburos
en fase hidrocarburo], la emulsion siendo tal que las fases se separan
después de la inyeccion en la formacion, debido a las propiedades
inherentes de la emulsién y factores como la temperatura y/o tiempo
y/o tensiones mecanicas a las cuales es sujeta’. (Negrita Personal) (D1;
Reivindicacion 1).

‘La emulsion libera el inhibidor en contacto con la superficie de los
poros en la formacién, asi que el inhibidor es retenido sobre esas
superficies, mientras que la fase oleosa permanece en continuidad
con el crudo en los poros adyacentes de modo que el flujo de aceite
subsecuente a través de la formacion no es suprimida’ (Negrita
Personal), (Pagina 4, lineas 9 — 14).
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Lo anterior permite demostrar que un procedimiento como el definido en la
reivindicacion independiente 1 ya es conocido de acuerdo con lo revelado en
DA.

e En la reivindicacién dependiente 2 se especifica que el agente de tratamiento
es un material soluble en hidrocarburo, un sistema de tensioactivo-micela o
una emulsién. No obstante, D1 divuilga que el tratamiento de inhibicién de
incrustaciones se realiza con emulsidn. De tal manera que dicha
especificacion también es conocida.

e En la reivindicacion dependiente 9 se menciona que la concentracion del
agente de tratamiento en el material hidrocarburo al suministrario a la
formacién es mayor de 2% en peso. No obstante, en D1 se menciona que el
inhibidor de incrustacién puede contener un nivel de fésforo de 2% de la
solucién.

s En la reivindicacion dependiente 12 se menciona que la fase hidrocarburo se
selecciona entre queroseno, aceite lampante, gasoil y petréleo crudo. Sin
embargo, en D1 se enseifia que la fase oleosa puede ser queroseno (Pagina 4,
linea 24).

» En conclusion, la invencion definida en las reivindicaciones 1, 2 9 y 12 se
encontraria afectada en el requisito de novedad de acuerdo con el articulo 16
de la Decisién 486.

Evaluacién del Nivel Inventivo:

El articuio 18 de la Decisién 486 de [a Comisidn de la Comunidad Andina
establece: “Se considerard que una invencién tiene nivel inventivo, si para una
persona del oficio normalmente versada en la materia técnica comespondiente,
esa invencion no hubiese resultado obvia ni se hubiese derivado de manera
evidente del estado de la técnica.”

Respecto a la solicitud en estudio:

¢ Eltécnico de nivel medio versado en la materia puede ser un ingeniero quimico
que labore en la industria de produccion de petrdleo y que atienda a planes de
mejoramiento continuo normalmente establecidos por las empresas.

» Las reivindicaciones dependientes 3 a 8 incluyen especificaciones sobre los
mecanismos de accidbn que presenta el inhibidor soluble en petréleo y las
concentraciones de este tanto en la fase acuosa como en la fase oleosa. No
obstante, ain cuando se reconoce que dichas especificaciones no figuran
reveladas en el documento D1 (relevante en el analisis de novedad de la
invencion solicitada), D2 es un documento que incluye detalles en cuanto a la
naturaleza y accién de los inhibidores solubles en aceite; detalles como su
solubilidad y comportamiento del inhibidor al contacto con el agua de
formacion, la posibilidad de emplear combinacion de inhibidores solubles en
aceite, la concentracion del agente de tratamiento en la fase acuosa que es
superior respecto a la fase hidrocarburo, entre otros. Por lo anterior, es posible
afirmar que las caracteristicas incluidas en las reivindicaciones citadas se
pueden derivar de manera evidente del estado de la técnica.

o Las reivindicacion dependientes 10 y 11 comesponden a especificaciones
sobre mediciones de la concentracién del agente de tratamiento en el material
hidrocarburo al suministrario (dosificacion) y la concentracion del agente en el
agua de formacion después de suministrar el material hidrocarburo que lleva el
agente de tratamiento. No obstante, un técnico de nivel medio versado en la
materia que tiene acceso a D2 esta en capacidad de realizar expetimentos de
rutina para determinar la dosificacion mas adecuada y puede realizar andlisis
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de laboratorio para determinar las concentraciones en el agua de formacion.
De tal manera que dicha informaciébn no seria sorprendente y puede ser
obtenida si el técnico emplea sus conocimientos basicos en ingenieria y
considera las ensefanzas de D2.

» Por lo anteriormente expuesto, las especificaciones de la invencién definidas
con las reivindicaciones 3 a 8, 10 y 11 de la solicitud, podrian verse afectadas
en su nivel inventivo ya que se derivan de manera evidente del estado de la
técnica y pueden ser obvias para un técnico de nivel medio versado en la
materia. Por tanto, no cumpliria con las disposiciones del articulo 18 de la
Decisién 486 de la Comision de la Comunidad Andina.

e« En conclusion, los requisitos de patentabilidad de la presente solicitud se
encuentran afectados asi:

No. Documento | Reivindicaciones Afectadas | Requisito que afecta
1,2,9,12 Novedad
1. | WO9637683 3-8, 10, 11 Nivel Inventivo
2. EP0976911 3-8, 10, 1 - Nivel Inventivo

Se anexan los apartes principales de las anterioridades en el documento adjunto.

En cumplimiento del articulo 45 de la Decisidn 486 de la Comisidon de la
Comunidad Andina, se le indica que debe dar respuesta dentro del término de
sesenta dlas contados a partir de la fecha de notificacion de la presente
comunicacion. En caso de no dar respuesta al presente requerimiento, o si a pesar
de la respuesta subsistieran los impedimentos para la concesion, se denegara la
patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e),
del capitulo quinto del titulo prime a circular Gnica No. 10 de 2001.

ALIX CARMENZA CESPEDES DE VERGEL
de Nuevas Creaciones

X5 SET 205

El anterior requerimiento fue notificado por fijacion en lista, de fecha

CONCEPTO | EXAMINADOR TECNICO
TECNICO No. 1341 |  Cédigo No. 202042




PCT WORLD INTELLECTUAL FROFEXTY OROANIZATION

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(36

(51) Internstionsl Patent Claseifientlon § :
E21B 3706 Al

(11) International Publication Namber:

WO 96/37683
(43) Interuationa] Publication Dutw: 28 November 1996 (28.11.96)

(21) International Application Number: PCT/IBS601238

(2) Internationa! FPhing Date: 23 May 1996 (20.05.96)
{30) Pricrity Data:
9510563.1 24 My 1995 (24.05.95) aB

(M) Applicant (for all designated Stxies axeapt Sy AEA TECH-
NOLOOY PLC [GB/AIB); 329 Harwell, Diicot, Oxfordshire
0OX11 ORA (GR).

(72) Inventors; and

(75) Inventors/Applicants (for US only): BOURNE, Hogh, Mal-
colm [GB/GB]; 1 Tumnberry Drive, Inverurle, Aberdeenshire
ABS| IWT {OB), LAWLESS, Thomas, Anthany [GB/GB);
48 Overcombe Drive, Preson, Weymonth, Dorset DT3 6QF
(GB). SMITH, Roger, Neal [JB/GB]; 17 Mesdowview
Road, Weymouth, Darset DT3 3PB (GB).

(M) Agant: MANSFIELD, Powe, Turquand; ABA Technnlogy ple,
mm.mmmwmnm

9
o
2
A
"
|
B
a
b

E
k

b
2FR
3

(54) Thile: WELL INHIBITION
(ST) Abwtract

Deletstions processes such a5 scale depagition in un ofl well extnding tioough a formetion are
luto the formetion. The émalsion contains an aquecns solution of en inhihitor as & dispersed phase in
ermislon is svanged to break down when injected into the formation, for exampie by &n sppropriste

bs adsorbed o precipitued in the formation. The uae of the enmuision can be advantsgoous In wells

formationt susceptible to decongolidation by scids.

with

A



WO 96/3768) PCT/GE%601138

10

15

20

25

30

35

well Inhibiti

This invention relates to a method of inhibiting
deleterious processes in a well such as an oil well,
particularly but not exclusively for inhibiting scale
deposition.

It is known to supply inhibiting chemicals to oil
wells {(and gas wells) to suppress processes such as
corrosion, scale deposition, or emulsification which
might otherwise occur. Such inhibitors may be supplied
in the form of solutions in either water or in an oil-
like liquid such as kerosene. A wide variety of scale
inhibitors are known; and scale inhibitors may be
injected or sqgueezed into the rock formation surrounding
a well, so that the inhibitor chemicals are gradually
released into the produced filuids over a period, possibly
of several months. The inhibitor in some cases is
adsorbed by the formation, while with other.formulations
it is precipitated. For example US 4 947 934 (Hen; Mobil
0il) describes a method of scale inhibition in which an
acidic agueous solution containing polyacrylate inhibitor
and a polyvalent cation are injected into the formation.
EP 0 371 667 A (Conoco) describes the injection of an
aqueous solution of a phosphonate inhibitor and a metal
chelate, the chelate having a lower stability constant
than the inhibitor, so precipitation of the metal
phosphate occurs in the formation. GB 2 250 738sA
{(Marathon 0il) describes the use, in a squeeze treatment
to inhibit scale, of an agueous solution of a polyvinyl
sulphonate of molecular weight above 9000. EP 0 030 425
A (Cyvanamid) describes the use, in a squeeze treatment,
of an emulsion comprising a water-soluble polymeric
anciprecipitant dispersed in an oil phase, with at least
two surfactants which ensure that the emulsion inverts or

I3+
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breaks on contact with water, to release the
antiprecipitants.

According to the present invention there is provided
a method of inhibiting deleterious processes in a well
extending through a formation, the method comprising
injecting into the formation an emulsion containing an
agquecus solution of an inhibitor or an inhibitor
component as a dispersed phase in an oil phase, the
emulsion being such that the phases separate after
injection into the formation, due to inherent properties
of the emulsaion and the temperature and/or time and/or
mechanical stresses to which it is subjected.

The breakdown of the smulsion and consequent
separation of the phases may occur as a result of a
change of temperature, or simply &8 a result of the time
which has elapsed whilst resident in the formation. The
breakdown thus does not depend upon the nature of the
other fluids encountered by the emulsion within the
formation. As the emulsion breaks down the inhibitor is
adsorbed or precipitated onto the formation.

It will be appreciated that the aqueous solution may
include liquids other than water, for example alcohols,
as long as they are not soluble in the oil phase; and
that additional materials other than the inhibitor may be
dissolved in it. The term "oil phase" means a relatively
non-polar substance which.is not soluble in the agueous
solution, and which is miscible with any crude oil
produced from the formation. A suitable oil phase is
kerosene.

In general a separate surfactant or emulsifying
egent will also be required to form the emulsion, which
is preferably a non-ionic emulsifier as such emulsifiers
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tend to tolerate changes in salinity while being
sensitive to temperature. The emulsifier must have a
hydrophilic/lipophilic balance (HLB) suited to the other
liquids present in the emulsion, and an HLB value less
than 8 is generally desirable for forming such a water-
in-oil (’invert’) ermlsion. Examples of emlsifiers
which may be suitable are alkoxylated amines, glycols or
substituted phenols, ethoxylates, or sulphonates. Indeed
the emilsion may contain more than one emulsifjer.

The invention provides particular benefit when used
in a low flow cil well, where the pressure causing oil to
flow into the well may be insufficient to displace water
from the formation if the well is subjected to a
conventional squeeze with an agueous innibitor solution.
It algo is beneficial in wells where the formation is
calcite-cemented sandstone, as many conventional aqueous
inhibitors are acidic and so cause extensive
deconsolidation of the formation.

In a modification, the oil phase is itself a
dispersed phase within a continuous external agueous
phase: thus the emulsion is a water-in-oil-in-water
emilsion. In this case the two agueous phases (the
dispersed aqueous phase and the continuous aqueous phase)
may contain different inhibitor components which react
when the emulsion breaks down. For example the dispersed

.agueous phase may contain a phosphonate, or a

polycarboxylic acid or a polyacrylic acid (e.q.
phosphinopolycarboxylic acid, or diethylenetriaminepenta-
(methylenephosphonic acid), as described in US 5 090 479
(Read/Statoil)), and the continuous agueocus phase contain
a dissolved calcium salt such as CaCl,. The use of such a

three-phase emulsion provides the same benefit mentioned
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abgve in formations susceptible to deconsolidation by
acids.

Thus the concept of the invention is to inject into
the formarion an invert emulsion with an inhibitor such
as a scale inhibitor in the dispersed, agueous phase. At
a defined temperature/time (appropriate to field
conditions) the emulsion resolves to release the agqueous
inhibitor into contact with surfaces of pores in the
formation, so the inhibitor is retained on those
surfaces, whilst the oleic phase remains in continuity
with oil in adjacent pores so that subsequent flow of oil
through the formation is not suppressed.

The invention will now be further and more
particularly described, by way of example only. One
example is in providing scale inhibitor into an oil well
which has poor pressure support, and so low oil flow, so
that it is preferable to maintain oil phase continuity
through the pores of the formation. The scale inhibitor
in this particular example is sodium polyacrylate
containing a phosphorus label (Bevaloid IP-12B; trade
mark) &s a 2% agqueous solution; this is mixed with an oil
phase such as kerosene and a suitable surfactant, and
blended at high speed (for example with a Silverson
blender; trade mark) so as to form an invert emulsion.
The invert emulsion is then injectad into the formation,
whexre it breaks down to allow the inhibitor to be
retained. The oil well can then come back on stream
again rapidly., as an oil phase is still]l present in the
pores cf the formation.

It will be appreciated that the physical paramecers
such ag temperatures in the region of the formation into
which injection is to be performed will be different for
different wells, and so the invert emulsion has to be
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suited to that well. For example in one well it may be
desirable for the emulsion to break down at 115°, while

in another well the break-down temperature {(i.e. the
temperature in the formation where break down is to
occur) might be 130°C or 75°C. It may also be necessary
for the emulsion to remain in the formation (and so at
elevated temperature) for a prolonged time such as 1 hour
or 6§ hours, before it breaks down. Furthermore the
emulsion should be stable in contact with oil field
liquids such as oil or brine; it should have a viscosity
gsimilar to or greater than that of the oil in the well,
and it is preferably not affected by any shear effects
experienced during injection. It is thus clear that the
emulsion, and in particular the surfactant, must be
selected and formulated to suit a particular well.

Surfactante can readily be selected for this use, as
they should generally have an HLB value less than 8 in
order to stabilise an invert emulsion, more preferably
between 3 and 6. It will be appreciated that a mixture
of different surfactants, differing in their HLB values,
may be used. Another criterion which can scmetimes
provide cuidance is the cloud point of the surfactant,
that is the temperature at which an aqueous solution of
the surfactant becomes cloudy as the surfactant comes out
of solution; the cloud point temperature provides an
indicetion of the temperature at which the emulsicn can
be expected to break.

For example a suitable emulsion might use as the
continuous (oil) phase kerosene, or a mixture of kerosene
with oil, or a loné chain alcohol (e.g. C,;), or esters,
which are compatible with the oil from the well. As
discusseé¢ earlier the agqueous phase contains the scale
inhibitor; it might be seawater or demineralised water,
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and should be of suicablie pH to maximise inhibitor
retention in the formation. The surfactant might for
example be a mixture of 2 parts sorbitan trioleate (with
HLB = 1.8) to 15 parts sorbitan mono-oleate {(with HLB =
4.3), so the resultant HLB is about 4.0. These
surfactants are available for example from Croda
Chemicals, Goole, England and are widely used as
industrial water-in-oil emulsifiers. Other surfactants
which might be used are glycerol mono-oleate (HLB = 3.4),
glycerol monostearate (HLB = 3.8), or glycerol
monolaurate (HLB = 5.2). Alternatively the surfactant
might be a non-ionic block copolymer, such as a copolymer
of polyhydroxy fatty acid and polyalkyleneglycol; such a
copolynmer is Hypermer B246 or Hypermer B239 (trade
marks), and has an HLB value of about 6.0. Such
surfactants tend to be substantially insoluble in water,
80 the emulsion is made by dissolving the surfactant in
the selected oil phase, before mixing vigorocusly with the
aqueous phase.

The quantity of surfactant is preferably between
about 1% and 5% by weight, for example between 2% and 3%.
This can be expected to provide some excess surfactant,
in the event that there is some adsorption of surfactant
by rock surfaces. The quantity of the aqueous phase is
preferably in the range 20% to 50% by weight, the
remainder being the 0il phase, so that the volume of the
aqueocus phase is less than that of the oil phase. The
resulting emulsion desirably has a viscosity higher than
that of the oil in the formation, though preferably not
more than two hundred times, more preferably between 1.5
and 20 times the viscosity of the formation oil, for
exanmple about 2 or 10 times.

It will be appreciated that the selection of the
components and their proportions must be chosen to suit a
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particular well, taking into account the temperature in
the formation, and the properties of the oil in that
formation. It will be also appreciated that other types
of surfactant may be used in place of or mixed with those
discussed above, for example a high molecular-weight
fatty amine blend (cationic, with HLB of about 4.5) or
calcium stearoxyl-2-lactylate (anionic, with HLB of 5.1).
Water-in-oil emulsions made with ionie surfactants such
as these will tend to invert when the temperature is
raised, although the emulsion can also be affected by the
salt concentration. In any event as an emulsion is left
in contact with rock surfaces there may be adsorption of
surfactant onto those surfaces, and possibly also
hydrolysis of surfactant, so that the critical monomer
concentration in the oil phase is no longer exceeded (as
is required for stability), so the emulsion breaks down.
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Claims

1. A method of inhibiting deleterious processes in a
well extending through a formation, the method comprising
injecting into the formation an emulsion containing an
agueous solution of an inhibitor or an inhibitor
component as a dispersed phase in an oil phase, the
emulsion being such that the phases separate after
injection into the formation, due to inherent properties
of the emilsion and the temperature and/or time and/or
mechanical stress to which it is subjected.

2. A method as claimed in Claim 1 wherein the phases of
the emulsicn separate as a result of a change of
temperature.

3. A method as claimed in Claim 1 or Claim 2 wherein
the oil phase is a dispersed phase within a continuous
external agqueous phase.

4. An emilsion suitable for use in a method as claimed
in any one of the preceding Claims.

s -
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scale inhibitors aro ganerally intolerant of aleahols, to tha extent thal mixing of the 1wo types of chemical causes savera
pracipiation problems wih the scale nhibilor. Howsvar, sach lino is extramely coslly. Accordingly. a scale inhibdor
compasition that is compatibls with both traditional oilfiaid treatment chemicals and other omanic solvent packages
would be particularly useful, since t would remove tha necasaily o supgly the scale inhibiior separelely.

Summary ol tha inventicn

[0012] According 1o a firet agpact of the present invention thore is providod a composition containing an oil-aouble
acale nhibilor. saxi oil-soluble rhibitor comprising a scale inhibtor &nd a tertiary alkyl pnmary amine Preferably, the
compasition 15 dissolvod In a hydrocarbon or other erganie fluid.,

[0013] By oil-solublo is moant that the compasition ia infinitaly sclublo in usual hydrocarbon carnors such as diesol
and korosonc Howove:, sinco sealo formatian in oif wolla is anly associrled with tho production of watar in the woll. it
it assenual that Iho scale inhibitor must be able lo parlilion batwaan phases &0 that it 18 water soluble in the piocess
sysiem or downholo and thorein able 1o act as an mhibitor of sculo foimation.

[0014] Any inhbitor for whica an acid form may te easily preduced is suitable for use sccording to the present
inventian, Prelerably, the ackd form of scals inhilbltor has a pH of typically less than 2.5. Scale mhibitors auitable for
use in accordanco with the present nvention Include phosphonates, acrylic coter-polymems, polyacrylic acid (PAA),
phosphino carboxylic acid (PPCA), phosphats esiara, or othar iraditional equeous-baasd scala inhibitor chemistries.
Suiable scals inhibiiors will ba known to those o skill in the art,

[0015] In order to iorm a compoeltion according to the prasani invention, the acale inhibitor In ackl form is blended
with an amine o form an cil-soluble mbt. The acale inhibiler should be mixed with a tertiary alkyl primary amine, such
8e, for sxample, the tenlary alkyl primary aminas marketed in the Primona® mnge of compounda {Rohm and Hass).
[0018] Tertiary alkyl primary amines possess severs| advantageous propertias over other types of amines for blend-
Ing with typkeal scale inhibkore. These advantages includa the managesbls roactivity of tha nitrogen group that gives
tha chemial groal conlirei over the products generated In any reaction process. Acditionally, the amines and darivativas
thereol remain fluid over a wide range of temperaturea and ara solubla In hydrocarbon fluids such as kerosenes. diesel
and HAN (Heavy Aromatic Nephthas).

[0017] The tertiary alkyl primary amine may poasess one amine group or may possess muliiple amino groupa. Prel-
erably, tho tertiary alkyl primary amine comprises tertiary alkyl primary amines markeiod in the Primane® rango of
campounds (Rchm and Haaa), most preferably the Primena 81-A ranga. The latter product comprises a mixture of
eminas In the C'2 10 C19 mnge.

[0018] It ls envisaged that as and when new "green" amine compounds are developed that exhibt low toxicity, are
blodegradable or do not accumulale in the environment, thase amine compounds will be auitable for uee In the prasent
invention.

[0019] Examples of suilable scale inhibitors that are suitable for use in the composilions of the presant inveniion
Includp, but are not Imiled to: hexamathylsne diamine tatrakls (mathylana phosphonic acid): disthylens tnamine tetra
(methylono phoaphonic acid): diethylono tiamine penta {methylene phosghonis acid). bls-hexamethylane triamine
pentshls (methylene pheephonic acid)' polyacrylic acld {PAA). phosphino carboxylie acid (PPCAY); diglycol amine phoa-
phonals (DGA phosphonate); 1-hydroxysthylidans 1.1-diphosghonse (HEDP phosphonate); bisaminoelhylether
phosphonate {(BAEE phosphonate): and polymers of sulphonic ack] an 8 polycarboxylic acid backbone.

[0020]) Suhabls proportions of amine:scala inhibitor ars thoss required o produce a reaction product that is infinitety
soluble in non-tradilional organic eolventis euch as those meantioned above. The precse proportions of amina to acala
inhibitor used 10 mAka the compoesition will depand on the particular ecate inhibitor, but ganerally will rangs batween
the ratios 100:1 to 1:3, moro usually 8:1 10 3:2 for amina to scale inhibitor. Tho concentration of Inhibltor i tha raaction
praduct may thus typicelly range between 1% and 50% by volume. Particularly suitable ratios ara 3:2 Primene® to
phosphonate, 4.1 Primeno® to acrylic polymer.

[0021] The below lisied composltions are aiso offective ae inhibliors of scale In oll well eyeteme. The proportions are
only meant as an appraximata estimate and variations around these valuss will be necesaary depending upon tha
anvironmonl of he araa for trestmani. The proportions of scale inhibitor material for blending with the amina rofers lo
proportions of commercially-sokd inhibitor products. not proportions of the active ingredient. Most concentrated scaio
inhibrtor commercial bases typically comprises 35-50% active solutions of acaje Inhibitor molecuies.

Commarcial scale inhibitors | 81% | Amine
ATMP Phosphonate 40 80
DETA Phosphonate 40 80
BHMT Phosphonale 50 50
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(continued)

Commercial scaie inhibilors | SI% | Amine
MEA Phosphonale 40 60
Fhoaphino Garboxylic Acid 2 80
Acrylic co-tar-polymer 20 80

[0022] To lacilitate their application into a hydrocarbon produciion system, the ecalo inhibitor compositions of the
invention may be supplied as a conceniraia that can be diluted eppropriately on sita. This reduces the amount of the
campaosilion that naeds to be conveyed to the slte, thus making the transportation proceas more convenlent.

[0023] Ths composilions may also ba suppllad #5 & epecilic dilulion wilh hydrocarbon eolvanis such as HAN, diesel,
base oil. kerosena, or condenarte sontaining & spacific concentration of oil scluble inhibilor thal hua been designed
for a epecilic applicaticn These compositions can be further blanded inlo diesel or crude oll for use in the flald
[0024] Aliematively, the composilions may be supplied in other organic solvents nat raditionally used with scals
Inhibitors as the primary solvent, such as methAnol or isopropy! Alcohol. Traditional acale Inhibilors are ganerally In-
iolarant of such alcohals, o the axtent that they cause savare precipitation problema with the scale Inhibitor.

[0025] Compositions can Ales be aupplied As 10ady-made dilutions in solvent for direct use in the fleid, so that no
addilional mixing 18 required or site.

[0026] A composition accarding to the presanl invention may be disectved in any hydrocarbon fluid for use in an
hydrocarbon preduction aystem, preferably an ol fisld. Preferably, the flvid s an aromatic hydrocarbon solvant such
&s, for axample hydrocarbon fluids such a& korosenes, diesal, base-cil, HAN (Heavy Aromatic Naphtha), nylene, tol-
uene, condensata, and cruda olle. Additionally, the composition may be disscived in other arganic solvants nol can-
ventionally used as the primary solvent for scale inhibltor application, euch as methanol or lacpropyl alcohol

[0027] The scale inhiblior will, of course, need to ba prasent In the composition in a concentnation effective for tha
inhibilion of scale formation. The lowest concentration al which Lhe scals Inhblior will be effective ia termed s minimum
inhibition concentration (MIC), which varies for diflerent mineral contanta of ihe brine water and various physical etates,
such as tamperature and presaure, In which tho brino might exist

[0028] Anciher advantago provided by tho compoeitions of the prosent Invention Is thal they may be usad In con-
junchon with hydracerban production treatment chamicals nol conventionally combined with scale inhibitors due o
their incempatibility with eaid scale inhbitors. These chemicals include organic eolvent-basec production chamicals
such us wux inhibitors, asphallens dispersants and inhltors, corrosion inhibitors, hydraull; fluids, scala dissolvers,
parsfiin golvents and dispersanis. pour point depressants and wax ¢rysial modiflers, demulsiliere, foamars and de-
foamers, gas hydrate inhibltore, biccides and hydrogen sulphice scavengare. This enabilas an enginear to administer
& number of separate treniments In one batch, eo decraasing the disruption to the working of the well and corespond-
ingly making poriodic overhaul of the wall a more cost effactive process.

[0029] A particularly sultable wax inhibitor s Champion WM 1230 inhibllor and a particularly suitable Rephattane
inhibitor Is Champlon WM1130 inhiblior. For wax inhiblior, suiiable ratios includie batwaen 4 6 to Z:3 oll solubls inhibitor
1o wax Inhibiior. Asphalena inhiblior might be included in the following ratic; 2:1:7 of oll soluble inhibitor to wax Inhibitor
1o asphalens inhibitor. Howevor, since the cil sclublo Inhibitor eompositiona of the invantion are complately oll solubla,
wax ancor asphaliene inhlblicr can ba inchxded al any concentration sbove lis MIC.

{0030] (thas been lound that the cil-aciuble inhibitora of the present rvention demonetralo a nigh affinity ior hater-
ogonaaus rack and ure adsorbed ellectvely. Dapandent on the volwne of od that flows from an cil well during the time
of aparatian. the aflective panod of action may be up to or axcesding eightean monthe.

{0031] According to B second aspect of the present invantion there i provided the use of a composition acconding
to tho firel aspact of tha invantion in an hydrocarbon production systom. By hydrocarbon eystem is meani any part of
the hydrocarbon production proceas from the wallbore area (including the rock matrix) to any faciiity or apparatus tha
makes dolivery 10 a relinery or refinery process. Inciuded as part of a hydrocarbon production eystem are surface
equipment such as heater irealers, crude oll haaters, saparaiore, maniclds, and fiow control valves. Flow syetems
such as plpelines, whether for bulk ranapart or as field gathering aysiame, are also included aa sulatio targels for
treatment. Other aquipment sutable for treaiment will ba clear to the skilled worker:

[0032] OIl wel aystems and natural gae production syetems are bath included ae sultable hydrocarbon production
systems in which the compesitions of the invanlion may ba epplied. Preferably, the composition ia used in An oil well
systamn. By oil well systom la maant any part of the welibore area (Including the rock matrix) or the drill oquipment.
[0033] Accorcing to a siill furihar aspect of the invention Lhare 15 provided a method of inhibiting cil scale formalon
in &n oil well comprisng infroducing & composilion conleining cil-soluble scale nhibilor according to the lirsl aspect of
the invontion in an effectiva emount mto tha onvironment of the well systemn,
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[0034] It s onvisagsd that convantional downhole aqueaza Ischnques will bs most eflective in the mathod of this
aspaci of the invention 1o introduce the compcaitions into tha wsll bore ervironment as & batch treatment. although it
i not imondad that tho mathod oo limilad to thls tachnique. Farinstance in wolls whera injection facilitioa are avallable,
campositions according to the Invention may he applied continucusly Lo the praduction siream along with any other
desirod oll-solublke compounds such as wax inhibitors, asphaliene inhibltors endlor corrogian inhibitors.

[0035] Squeezing will typically involve the application of downward preseurs on the well eo that for a pencd of ime
the flow of oll ellectively runs in raverae. A lypical squeaze in a vertica! well will compriae a preflush of around 50-150
barrels of nhiblior followed by injection Into the rock matrix around the well bore in a rectal area of botween 200 and
1500 barrels of Inhibitor. The overflush lypically comprises an 8-20 ool saqueazse using sea waler. diesal or any other
sunable fluld,

[0038] Altomative methods of introduction of the cil-soluble scale inhibitors of tho present invention into tho near
wellbore aysiom include the uss of downhole and topside continuoua injoction, and gaa lifi ireatments..

[0037] Various aspects and embodiments of the present invention will now ba deecribed in more detail by way of
axample. I will be approciated that modification of detail may be made without departing from tha ecope of the invention.

BRIEF DESCRIPTION OF THE RGURES
[0038)

Figure 1 ahows the partition of od soluble scals inhibitor {Chem 11} at diferen! tampemturea

Flguro 2 showg tho partition of of soluble inhibher [O8]) with ciffarsn! inktial concentrations

Figure 3 showe the MIC of Cham | {weter-basad) using Brino C &t 90°C.

Figure 4 shows the MIC of Chem | (oil-based) using Brina C at 90°C.

Figura 5 showe lhe MIC of Chem || (water-based) uaing Brine C al 90°C.

Figure 6 shows the MIG of Chem |1 (cil-basad) uaing Brine C ai 92°C.

Figure 7 shows the MIC of Chem 1li (water-basad) using Brine C at 80°C.

Figure 8 shows the MIC of Chem lll (oll-based) ueing Brine C at 80°C.

Figure B Is a diagrammatic [lustration of injectivily tasts performed at S0°C

Figure 10 shows the increase in prassure s oil is introduced at the inlel jaco in an injectivity test.

Figure 11 shows tha rate and extent cf pressure changea as oll |5 introduced into the matrbx.

Figure 12 shows the pressure change ae tha cor is clesned with IPA.

Figura 13 shows tho preseure responso during the final cyck of Injoction Invaiving the oil-sclubla inhibitor.
EXAMPLES
[0039] In the below examples. all refarences 1o amine rafar o the Primens® 81R product sokd by Rohm & Haes.
0OSl: oil soluble inhibitor.
[0040] All roferences to Chom |, Chem Il and Chem LIl reiate 1o compositions containing defined components In
spacific ratios as described in the below Table I. The percentage of ecale inhibitor solution is alse given for clarity.
[0041] Scale inhibilor SASE0 ie eold by Champlon Technologlas. DETA phcsphonale ie diethylene triamine letm

{methylene phoaphonic acid) BHMT phoaphonate is bis-haxamethylane trlamine panakis {methylene phosphonic
ecwd).
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1/B* OD) which in turn will not cavea preasura build-up. After first allowing the coil to prescale, causing an Inftial rise
in pressure. the sysiem s doand with a inown scale inhibitcr conceniration (normally In excoss). The presaure will
lovel off as doposition is stoopod. The dosa mits is then stapped back until the pressure shows sign of rising again.
The minimum nhibition concantration {MIC]) of the product is thus defined. Obviously the MIC value will vary with the
type of brine (severity of scale) and the test tampamture.
[008Q] The tests were camied out at 90°C using Brina C (Tabie 1). The aclivily of the scala inhibitor uged, both in the
oil and walar form, is shown in Table 2. It is clear {ram the preasure profiles and from Table 2 that the oll soluble scale
Inhibltor, ance partiioned in the water, will inhibit ecaling. Mors importantly, the partitioned molecules offer the same
level of MIC as with the water-based product The short resldence time of the tuba blocking test indicates that the
partitioning process must bo fast onough to onable the waler bound acale inhiblter to function.

Table2:
MIC's of scale Inhibitor from Dynamic Tests
MC Ref.
Cham 1{100% In waler) <5ppm | Figure 3
Cham i {10% In oli) 70 - 50 ppm | Figure 4
Chem Ml (100% I waier) < Sppm Figura 5
Cham il (20% In oll} 10 - 25 ppm | Figure 8
Cham Il (100% inwatsr) | <5ppm Figure 7

Cham Hi} (25% In ail) <20ppm | Figure 8

Example 3: Multi-atage contact

[0061] Apart from inhibition parlormance. an oil eclublea acale inhibitor must exhibit desorption characieriatics similar
to a walor-bagod product in ordor to bo consicorad lor squeaze Lroatment

[0062] Iicould be alalad that the tesis described Above resamble only a eingle stage conlect i tha pariition procass
and therefore thal thesa reaults do not lully reflect the lull machanisme which will take place in real life. For axample.
in fiald applications, the oil soluble scale inhibitor is likely 1o be in continuous contact wih fresh brine, e.g. the chamical
front during & squeaza treatmant. Whilst most of the bhibitor moloculos will partition into the watar phase on thelr first
contact, some of them will romain In the oll phase.

[00E3] In orcer 1o aseess what would happen to Inhibitor melecules romaining in the oil phase after the Inlilal contact
with aguecus phase and & multi-stage contact, a leet waa parformed in which tho cll soluble ecale inhibilor was re-
peatedly mixed with freah brine. The resulta are preasnt in Figure 10.

[0054] In this test we ueed an Oll.Brine (Brine B) ratio of 8:1. The initial ol soluble scale whibilor concentration was
10% (17,000 ppm of P4+). The tes| was carred out &t 60°C. The sample was shaken mgulary and a known fraction
ol the brine was wilhdrawn at an hourly imerval. After sach withdrawal fresh brine was added to the mix so as to
maintain the oil:brine ratio at 9:1. The watar samples collacisd wars analyeed for the scale inhibitor concentration.
[00&6] The resulis cloarly lusirato tho trond of recovoring tho o soluble ecale inhibitor through a mulli-atage 'wash-
ing' pracess. There was scale inhibitor partitionad In aach stage with the higheet return in the first contact. The cumu-
latva amount of ecale inhibitor recovered during tha 9 etagee wae eatimated 1o be 30% of the original masa with the
firsl slage recovaring approximately 10% of the total. The partition rate was believed 1o be very fast in thia teat
[0066] Tho parlilioning efliciency of tho OS| observed in tha bauker lests. including tho cumulative recovery from
tha multi-stago cantact, is likaly lo be conservativa for equeeze trastment consideration. Thie ia bacauee in the prosance
of a solid phaaa (8.9. a sand grain) thore will be an additional mase tranefar process adaorption onto the solid surlaca.
Tha scale Inhiblicr molecules, once partilioned into the waler phuse, wil ba free 1o migrale towards the grain suraca.
If thore are ndeorplion aites available the molaculss will bind ta the aurface. This sifectivaly mainiuine a concentration
gradient batwaen the oil and t7e water and is continuously driving the partitioning process until the available solid
phase adsorption sites have been occupied.

{0057] i is therefore leasble thal. lor the same generic type of scale inhibilor 1he ulilisation of the chamical can be
moro efficient il it 1 oil soluble "hrough tha partitioning mechanisms doscribod earlier. the scalo inhibrior concontration
in the aqueous phaee c&n ba driven higher then that in the original oll phase. A lower concantration plil could be used
for the oil scluble product and ellli achleve the same adaorption level as a water based product, which could also rmean
leas waslnge of chomical in the inilial squeeze relum
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Exampio &: Frepamuion of compositions

[0OT4] An ol soluble scale inhibilor was prepared by mixing an acid BHMT phosphoneto solution (pH<1) with &
tortiary alkyl primary amine with & ratio of 3 part amine to 3 part of phosphonate. The mixiure was shakon vigorously
In order io cbiain a homogenised sclution. There was some air entrained and heat genemted due to mixing but the
solution cooled and became chear aftar lahi standing for a short time. No ardition of mutual solvent of any kind wae
naaded. The resulting mix was qulte viscous and was dliuted in & haavy arometic naphtha (HAN) to reduce the viscosity
The composltion of the mix wae:

Component Wi %
BHMT phosphonate 25
Tortiary alky! primary amina | 25
HAN 50

[0075] The scale inhibitor was believed to partilion back into the water phasa later on when the mixiure was in contact
whh a brine Once partitionod In the water, the scale Inhibitor also performad wall In inhibliing scale Information. Thia
wus confirned by the dynamic lube blocking 18ste commonly used for product screening. The leste were carried oul
at 50°C uging a Brine C and for compariscn a water based acid BHMT phosphonate was included (Gyplron® KT-252
Champion Technologios). The results conlimed that the partkioned molecules offer the same level of MIC as with the
waler based product. The short residence time of the tube blacking lest indleated thet the partitioning process must
ba laat enough o enabls the waler bound ecale inhiblior to unction properly.

Claims

1. A compoation compriging an oil-soluble ecala inhibitor eaid oil-golubla acalo inhibitor comprising a scala inhibitor
and a tertiary alkyl primary amine

2. The composition of claim 1, dissoived in & hydrocarbon fuid.
3. The composltion of ciaim 1, digeolved in an organic non-hydrocarbon fluid such &s methanol or lsopropyl alcohol
4, The composition of any one of claims 1-3 wherain the ecale inhibitor 8 one having & pH of lesa than 2.5.

6. The composilion of any ona of Iha preceding claima whaerain the ecala inhibilor ks selactad from the group com-
prising phosphonates. polyacrylic acid, phosphino carboxylic acid, acrylic coter-polymers, phosphute esters, or
other traditional aquoous-tasod scalo Inhibitor chamistrios.

6. The composition according lo any ono of the praceding claims, wheroin the tertiary alkyl primary amino possasses
more than one aming group

7. The composition according 1o any one of the pracading claims, wherain the scale Inhibitor la selected irom the
group comgrising hexamsthylene diamine letrakle (mathylena phosphonic acid). diethylens triamine letm {meth-
ylene phosphonic acid), diethylene lrismine penla {(methylens phosphonic acid, bls-haxamethylens triamine pan-
takia (methylene phosphanic acid), diglycol amine phosphonate (DGA phosphonate), 1-hydroxyethylidens 1,1-di-
phoaphonaie (HEDP phosphonata), bisaminoethylethar phosphonata (BAEE phosphonata).

8. A compoahion according to any ona of the praceding claims wherein tha hydrocarbon fiuld e a hydrocarbon or
olher organic solvent.

9. A compasilion according 16 claim & wharein the hydrocarben fluid is selected from the group consisting ol kero-
senas. diesel. baso ofl, Hoavy Aromaiic Naphtha. xylene. toluane, condensate. and crude oils.

10. A compealtion according 1o any one of the proceding claims, in combination with one or more wax inhibitors,
asphaltene dispersants or Inhibitora, corroalon inhibitors, hydraulic flulda, ecale disaclvera, paraffin eclvants or
dispersania, pour point depressanta, wax crystal modifiers, demulsifiers, foemers, defoamers, gas hydrale inhib-
itors, biocides or hydrogen suiphide scavangers.
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11. Tho composition according to Any ana of the praceding claims, whorain the praportiona of terhary alkyl primary
amine to scale inhibitor are between the ratlons 100:1 end 1.3,

12. The composition according 10 any ona of the preceding claime. whorein the proportions of lertiery alkyl primary
Amine 1o scale inhibitor are between the rtions 8:1 and 1:1.

13. The composiiion according lo any one of claime 4-12, wherein the mtio of tertiary alkyl primary amine phosphonate
&cale inhiblter Is 3:2.

14. The compoalklion according to any one of clalms 4-12, wharein the ratic of polymer to amine Is 4:1,

16. Use of a cornpoaltion according toany ona of the precading claims as a scale inhibitor inan hydrocarbon production
syslem.

16. Uso of a composlition according to any ona of claims 1-14 as a scale inhibilor in an oil well system.

17. A methed of inhibiting scaie lommation in an hydrocarbon production aystam comprielng introducing a compoettion
according 1o any ons of claims 1-14 in an offeclive amount inlo the hydrocarbon groduction system.

18. A method according 1o claim 17, wherein aaid hydrocarbon production eystam is an oil well sysiam.

n
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Que estn Suparintendencla profiid Resolucién No. 2023 de 31-ENE-2000. Que ol contenide de la parte resclutiva es como sigue: El
Superintendents de Industria y Comerdo.

Para notificar a loa Inlamndas

RESUELVE
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