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Box No. VIII Certain observations on the international application

2. FURTHER ACTION
If a demand for international preliminary examination is made, this opinion will be considered to be a written opinion of the
International Preliminary Examining Authority ("[PEA") except that this does not apply where the applicant chooses an Authority
other than this one to be the [IPEA and the chosen [PEA has notified the International Bureau under Rule 66.1bis(b) that written
opinions of this [nternational Searching Authority will not be so considered.

If this opinion is, as provided above, considered to be a written opinion of the [PEA, the applicant is invited to submit to the
IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of mailing
of Form PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later.

For further options, see Form PCT/ISA/220.
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Box No. I Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of :
the international application in the language in which it was filed

D a translation of the international application into which is the language of a
translation furnished for the purposes of international search (Rules 12.3(a) and 23.1(b))

2. |:| This opinion has been established taking into account the rectification of an obvious mistake authorized by or notified
to this Authority under Rule 91 (Rule 435is.1(a))

3. |:| With regard to any nucleotide and/or amino acid sequence disclosed in the international application, this opinion has
been established on the basis of a sequence listing;

a. |:| forming part of the international application as filed.:

|:| in the form of an Annex C/ST.25 text file.
|:| on paper or in the form of an image file.

b. |:| furnished together with the international application under PCT Rule 137er.1(a) for the purposes of international
search only in the form of an Annex C/ST.25 text file.

c. |:| furnished subsequent to the international filing date for the purposes of international search only:
D in the form of an Annex C/ST.25 text file (Rule 13zer.1(a)).
|:| on paper or in the form of an image file (Rule 13zer.1(b) and Administrative Instructions, Section 713).

4, |:| In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required
statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

5. Additional comments:
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Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
citations and explanations supporting such statement

1. Statement

Novelty (N) Claims  3-12 YES
Claims 1-2 NO

Inventive step (IS) Claims NONE YES
Claims 1712 NO

Industrial applicability (TA)  Claims 1-12 YES
Claims  NONE NO

2. Citations and explanations :

Reference is made to the following document:

DI: US 2010-0130384 Al (LIGHTFORD, STEPHEN CHARLES et al.) 27 May 2010

1. Novelty and Inventive Step

1.1 Independent Claim 1

D1, which is considered to represent the most relevant state of claim 1, discloses a method
for removing an organic material from a portion of a wellbore, the method comprising the
steps of: forming a composition comprising an organic solvent blend of a non-polar organic
solvent and a polar organic solvent, and an surfactant; introducing the composition to the
portion from which the organic material is to be removed; and placing the composition in the
portion of the well to be treated for a sufficient contact time for the organic solvent blend to
dissolve a substantial amount of the organic material, wherein the composition is a dispersion

(see paragraphs [0026], [0029]; and claim 15).

As all the features of claim 1 are disclosed in DI, this claim is anticipated by D1. Therefore,
claim 1 lacks novelty under PCT Article 33(2).

1.2 Dependent Claims 2-12

Concerning the additional feature of claim 2, D1 discloses the organic material such as

asphaltene and paraffin deposition (see paragraph [0011]).

Continued on Supplemental Box
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Box No. VIII Certain observations on the international application

The following observations on the clarity of the claims, description, and drawings or on the question whether the claims are fully
supported by the description, are made:

1. The expression "at least partially" causes problems in exactly defining the subject matter of claims 1 and 8 because it provides
multiple choices as to the scope of the features related to this expression. Thus, claims 1 and 8 do not meet the requirement of PCT

Article 6.

2. The expression "and/or" causes problems in exactly defining the subject matter of claim 10 because it provides multiple choices
as to the scope of the features related to this expression. Thus, claim 10 does not meet the requirement of PCT Article 6.
(Note: The international search report and the written opinion have been established on the assumption that the phrase ‘and/or’ in

claim 10 is 'or')
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As all the feature of claim 2 is disclosed in D1, this claim is anticipated by DI1. Therefore,
claim 2 lacks novelty under PCT Article 33(2).

Concerning the additional feature of claim 3, D1 discloses that the non-polar organic solvent
is aromatic solvents, and the polar organic solvent is N-methyl pyrolidone (see paragraphs
[0022], [0024]). And a kind of a surfactant of claim 3 can be appropriately selected by a
person skilled in the art without exercising any ingenuity, considering the feature of D1 in
that the surfactant can be seclected from the group consisting of: cthoxylated alcohols,

cthoxylated nonylphenol, and any combination thereof (see paragraph [0025]).

The additional features of claims 4-5 can be optimized by repeated experiments practiced by a
person skilled in the art without exercising any ingenuity, considering the feature of DI in
that the organic solvent blend comprises the non-polar organic solvent and the polar organic
solvent in the ratio of: (a) from about 99% to about 95% by volume of the non-polar organic
solvent; and (b) from about 1% to about 5% by volume of the polar organic solvent (see

paragraph [0020]). And no unexpected benefit has been shown in relation to the feature.

The additional features of claims 6-7 can be optimized by repeated experiments practiced by a
person skilled in the art without exercising any ingenuity, considering the feature of DI in
placing the composition in the portion of the well to be treated for a sufficient contact time
for the organic solvent blend to dissolve a substantial amount of the organic material (see
paragraph [0029]).

Concerning the additional feature of claim 8, D1 discloses the step of placing the composition
in the portion of the well to be treated for a sufficient contact time for the organic solvent
blend to dissolve a substantial amount of asphaltene deposits and scale deposits (see
paragraphs [0011], [0029]). And a single phase fluid further comprising at least one scale
dissolver of claim 8 can be appropriately selected by a person skilled in the art without

exercising any ingenuity.

The additional feature of claim 9 can be appropriately selected by a person skilled in the art
without exercising any ingenuity, considering the feature of D1 in scale deposits (see

paragraph [0011]).

Continued on The Next Page
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Although the additional feature of claim 10 is not disclosed in D1, such a feature can be

appropriately selected by a person skilled in the art without exercising any ingenuity.
Although the additional features of claims 11-12 are not disclosed in D1, such features can be
optimized by repeated experiments practiced by a person skilled in the art without exercising

any ingenuity. And no unexpected benefit has been shown in relation to the feature.

Accordingly, claims 3-12 would have been obvious over DI. Therefore, claims 3-12 lack an
inventive step under PCT Article 33(3).

2. Industrial Applicability

Claims 1-12 are industrially applicable under PCT Article 33(4).
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Box No. I Basis of this opinion

1. With regard to the language, this opinion has been established on the basis of :
the international application in the language in which it was filed

D a translation of the international application into which is the language of a
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Box No. V Reasoned statement under Rule 43bis.1(a)(i) with regard to novelty, inventive step or industrial applicability;
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1. Statement

Novelty (N) Claims  3-12 YES
Claims 1-2 NO

Inventive step (IS) Claims NONE YES
Claims 1712 NO

Industrial applicability (TA)  Claims 1-12 YES
Claims  NONE NO

2. Citations and explanations :

Reference is made to the following document:

DI: US 2010-0130384 Al (LIGHTFORD, STEPHEN CHARLES et al.) 27 May 2010

1. Novelty and Inventive Step

1.1 Independent Claim 1

D1, which is considered to represent the most relevant state of claim 1, discloses a method
for removing an organic material from a portion of a wellbore, the method comprising the
steps of: forming a composition comprising an organic solvent blend of a non-polar organic
solvent and a polar organic solvent, and an surfactant; introducing the composition to the
portion from which the organic material is to be removed; and placing the composition in the
portion of the well to be treated for a sufficient contact time for the organic solvent blend to
dissolve a substantial amount of the organic material, wherein the composition is a dispersion

(see paragraphs [0026], [0029]; and claim 15).

As all the features of claim 1 are disclosed in DI, this claim is anticipated by D1. Therefore,
claim 1 lacks novelty under PCT Article 33(2).

1.2 Dependent Claims 2-12

Concerning the additional feature of claim 2, D1 discloses the organic material such as

asphaltene and paraffin deposition (see paragraph [0011]).
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As all the feature of claim 2 is disclosed in D1, this claim is anticipated by DI1. Therefore,
claim 2 lacks novelty under PCT Article 33(2).

Concerning the additional feature of claim 3, D1 discloses that the non-polar organic solvent
is aromatic solvents, and the polar organic solvent is N-methyl pyrolidone (see paragraphs
[0022], [0024]). And a kind of a surfactant of claim 3 can be appropriately selected by a
person skilled in the art without exercising any ingenuity, considering the feature of D1 in
that the surfactant can be seclected from the group consisting of: cthoxylated alcohols,

cthoxylated nonylphenol, and any combination thereof (see paragraph [0025]).

The additional features of claims 4-5 can be optimized by repeated experiments practiced by a
person skilled in the art without exercising any ingenuity, considering the feature of DI in
that the organic solvent blend comprises the non-polar organic solvent and the polar organic
solvent in the ratio of: (a) from about 99% to about 95% by volume of the non-polar organic
solvent; and (b) from about 1% to about 5% by volume of the polar organic solvent (see

paragraph [0020]). And no unexpected benefit has been shown in relation to the feature.

The additional features of claims 6-7 can be optimized by repeated experiments practiced by a
person skilled in the art without exercising any ingenuity, considering the feature of DI in
placing the composition in the portion of the well to be treated for a sufficient contact time
for the organic solvent blend to dissolve a substantial amount of the organic material (see
paragraph [0029]).

Concerning the additional feature of claim 8, D1 discloses the step of placing the composition
in the portion of the well to be treated for a sufficient contact time for the organic solvent
blend to dissolve a substantial amount of asphaltene deposits and scale deposits (see
paragraphs [0011], [0029]). And a single phase fluid further comprising at least one scale
dissolver of claim 8 can be appropriately selected by a person skilled in the art without

exercising any ingenuity.

The additional feature of claim 9 can be appropriately selected by a person skilled in the art
without exercising any ingenuity, considering the feature of D1 in scale deposits (see

paragraph [0011]).
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Although the additional feature of claim 10 is not disclosed in D1, such a feature can be

appropriately selected by a person skilled in the art without exercising any ingenuity.
Although the additional features of claims 11-12 are not disclosed in D1, such features can be
optimized by repeated experiments practiced by a person skilled in the art without exercising

any ingenuity. And no unexpected benefit has been shown in relation to the feature.

Accordingly, claims 3-12 would have been obvious over DI. Therefore, claims 3-12 lack an
inventive step under PCT Article 33(3).

2. Industrial Applicability

Claims 1-12 are industrially applicable under PCT Article 33(4).
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1

METHOD FOR REMOVING ORGANIC
AND INORGANIC DEPOSITS IN ONE STEP

TECHNICAL FIELD
[0001] The present invention relates to methods for removing organic and
inorganic deposits; and more particularly relates, in one non-limiting embodi-
ment, to methods for simultaneously removing organic and inorganic deposits
during any well intervention after an oil and gas well is completed in one step.

TECHNICAL BACKGROUND
[0002] Crude oils and other heavier petroleum fractions often contain
organic materials such as asphaltenes and paraffins. The major constituents of
the paraffinic waxes contain long-chain normal alkyl regions. These waxy com-
pounds readily crystallize out upon cooling of the oil fraction containing them.
This cooling may result in deposits which obstruct the flow of hydrocarbon
production fluids if the cooling occurs in a wellbore or a flowline such as a pipe
or other conduit. These deposits must be removed from the wellbore to achieve
continued and/or efficient production of petroleum. These deposits may also
occur in the near-wellbore region of the formation, and these deposits are often
a combination of paraffins, asphaltenes, emulsion, and/or inorganic scale.
[0003] Asphaltene deposits in the wellbore also cause problems and must
be removed. Asphaltenes are organic materials consisting of aromatic and
naphthenic ring compounds containing nitrogen, sulfur and oxygen molecules.
The asphaltene fraction of crude may be defined as the organic part of the oil
that is not soluble in straight-chain solvents such as pentane or heptane.
Asphaltenes may exist as a colloidal suspension stabilized by resin molecules
(e.g. aromatic ring systems) in the oil. The asphaltenes may precipitate as a
result of a number of effects or factors including, but not necessarily limited to,
pressure drop, shear forces (turbulent flow), acids, solution carbon dioxide
(COyz), mixing of incompatible crude oils, injected condensate, or other condi-
tions or materials that break or disturb the stability of the asphaltic dispersion.

Asphaltene deposits may occur in the near-wellbore region of a subterranean
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formation, well production tubing, valves and chokes, flowlines, risers, surface
treating vessels, and storage tanks.

[0004] Besides these organic deposits, inorganic deposits may also cause
concerns. Inorganic deposits are mainly salts that precipitate due to an incom-
patible mix of salt-containing water and other chemicals including, but not
necessarily limited to sulfate salts, carbonate salts, halide salts, and combina-
tions of these which can cause problematic scales which can also obstruct
hydrocarbon flow in the wellbore and the near-wellbore region of the formation.
[0005] Various methods for removing paraffin wax have been utilized in the
past. Sulfur trioxide has been used to contact the paraffin and form a dispers-
ible material that is removed with an aqueous liquid and a surfactant. Other
solvents and dispersants such as a copolymer of a primary alcohol and ethyl-
ene oxide with sodium silicate and N-substituted succinimide ethers have been
tried. U.S. Pat. No. 4,813,482 teaches injecting a mixture of an alkyl or aralkyl
polyoxyalkylene phosphate ester surfactant in free acid form or as a salt with a
mutual solvent and water to remove paraffin deposits. This mixture must be at
a temperature greater than the melting point of the wax to be effective. These
processes do not melt the wax; they can only slowly eat away at its surface.
This is typically not fast enough for economic deposit removal at most realistic
surface-to-volume ratios. Furthermore, they create dispersions in water which
must be disposed of or otherwise expensively dealt with.

[0006] U.S. Pat. No. 4,755,230 teaches the use of inorganic nitrate/nitrite
compounds in redox reactions which result in an exotherm which melts the
paraffin deposit and generates nitrogen gas. This technique does melt the wax,
but requires the use of water to deliver the reactants, so that if the wax dis-
perses at all, which it may well not, it does so into water which then must be
expensively dealt with. Furthermore, gas generating redox reactions tend to be
self-accelerating, rendering them at best kinetically unpredictable, and at worst
explosive.

[0007] Methods for removing paraffin wax deposits from the surfaces of
hydrocarbon (oil and/or gas) production equipment during oil production by
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melting and subsequently dispersing the deposits are also described in U.S.
Pat. No. 5,484,488. These methods utilize an acid compound and a neutralizer
compound which react exothermally to melt the deposit and form a dispersant
to remove the melted fragments of the deposit. Examples of acids used in this
method include H;PO,, H.SO4, and HCI, whereas examples of neutralizers
used include NaOH, KOH, MgO, MgCO; and NaHCO:..

[0008] It would thus be desirable to discover a new method and/or composi-
tion to remove organic deposits such as paraffins, asphaltenes and other types
of undesired deposits and impediments from wellbore and the near-wellbore
region of a subterranean formation, for instance inorganic deposits and the like
that may be easily implemented. Because each wellbore procedure is costly
and time consuming, it would be desirable to simultaneously remove both
organic deposits and inorganic deposits in one step instead of in two or more

separate steps.

SUMMARY
[0009] In one non-limiting embodiment there may be provided a method for
removing organic deposits from a wellbore that involves contacting the organic
deposits in the wellbore with a single phase fluid for an amount of time
effective to disperse the organic deposits. The single phase fluid includes, but
is not necessarily limited to, at least one solvent, at least one surfactant, and at
least one co-solvent. The method additionally includes at least partially
removing the organic deposits from the wellbore.
[0010] There is provided in one non-restrictive version, a method for
simultaneously removing organic deposits and inorganic deposits from a
wellbore, which method includes contacting the organic deposits and inorganic
deposits in the wellbore with a single phase fluid for an amount of time
effective to simultaneously disperse the organic deposits and dissolve the
inorganic deposits. The single phase fluid includes, but is not necessarily
limited to, at least one solvent, at least one surfactant, at least one co-solvent,
and at least one scale dissolver. The method additionally involves
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simultaneously at least partially removing the organic deposits and inorganic

deposits from the wellbore.

BRIEF DESCRIPTION OF THE DRAWINGS
[0011] FIG. 1 is a series of three photographs where:
[0012] FIG. 1(a) is a photograph of a water drop on a surface coated with a
paraffin deposit showing a contact angle of 100.5°;
[0013] FIG. 1(b) is a photograph of a water drop on a surface initially coated
with a paraffin deposit and subsequently cleaned with a stand-alone solvent for
paraffin cleanup, showing a contact angle of 82.2°;
[0014] FIG. 1(c) is a photograph of a water drop on a surface initially coated
with a paraffin deposit and subsequently cleaned with Formulation 2 described
herein, showing a contact angle of 8.0°;
[0015] FIG. 2 is a series of four photographs where:
[0016] FIG. 2(a) is a photograph of a paraffin deposit;
[0017] FIG. 2(b) is a photograph of granular calcium carbonate representing
scale;
[0018] FIG. 2(c) is a photograph of single phase Formulation 2;
[0019] FIG. 2(d) is a photograph of the single phase Formulation 2 of FIG.
2(c) showing that the organic deposit (paraffins) and inorganic solids (calcium
carbonate) were completely dissolved,;
[0020] FIG. 3 is a plot of interfacial tension profile of Formulation 1 in
contact with a crude oil as a function of time;
[0021] FIG.4 (a) is a photograph of a single phase Formulation 3 in contact
with an organic solid deposit sample at an initial condition; and
[0022] FIG. 4 (b) is a photograph showing the complete dissolution of the
solid organic deposit after 3 hours of contact with Formulation 3 at 150°F
(65.5°C).
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DETAILED DESCRIPTION
[0023] A method has been discovered for simultaneously removing undesir-
able deposits, such as organic deposits and inorganic deposits, from wellbores
and the near wellbore region of subterranean formations. Organic deposits that
may be removed by the methods herein include, but are not necessarily limited
to, paraffins, asphaltenes, tar, sludge, schmoo, and combinations of these.
“Tar” includes, but is not necessarily limited to tar mats and tar mat materials
that are present in some reservoirs and near-wellbore regions of wells which
can impair production. These deposits may also occur in combinations with
emulsions, inorganic scale, corrosion products, and bacteria. Schmoo is an
informal “catch-all” phrase for slimy, oily substances or deposits that adhere to
almost any surface it contacts, and which is difficultly removed. As noted, inor-
ganic deposits are typically salts that precipitate due to an incompatible mixing
of salt-containing water and other chemicals including, but not necessarily
limited to sulfate salts, carbonate salts, halide salts, and combinations of these
which can cause problematic scales which can also obstruct hydrocarbon flow
in the wellbore and the near-wellbore region of the formation.
[0024] Because the fluid is a single phase it is stable and thus does not
separate upon storage, handling or use. Further, because the fluid is a single
phase fluid it can be injected, pumped or otherwise introduced into the wellbore
and near-wellbore regions of the subterranean formation in one step without
having to use two or more fluids which are immiscible with each other and
which would not form a single phase fluid and thus be unsuitable for and
impossible 1o use in a one-step process.
[0025] (Generally, suitable solvents include, but are not necessarily limited
to, organic solvents, aromatic solvents, aliphatic solvents, naphthenic solvents,
and mixiures of these solvents which are good for dispersing paraffins and
asphaltenes, and forming dispersions of paraffins and asphaltenes. The sol-
vents may be naturally occurring or synthetic. More specific, non-limiting exam-
ples of suitabie dispersions include, but are not limited to: light aliphatic sol-
vents with carbon numbers between Cg¢ and C;s; light aromatic solvents com-
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posed of isomers of CgH1»; heavy aromatic solvent primarily composed of Cip
aromatic (CAS number 64742-94-5), and combinations thereof, and the like.
Other sclvents include, but are not limited to, terpenes, ionic liquids, synthetic
solvents such as methyl ester solvents and solvents produced by metathesis
catalyst technology.

[0026] Suitable surfactants for the single phase additive fluid include, but
are not necessarily limited to, nonionic surfactants having an HLB between
about @ and about 14, for instance alkoxylated surfactants, such as alkoxylated
alcohois, where the alkoxy groups are ethoxy groups, propoxy groups or
mixtures thereof. Other nonionic surfactants include polymeric alkoxylates,
polyglucosides, sorbitan esters, amine oxide, and alkanolamides. Other suit-
able surfactants include, but are not necassarily limited to anionic surfactants
which may include but are not necessarily limited to oxyalkylated ether
sulfates, alkyl aryl suifates, disulfonates, sulfosuccinates, suifonates (e.g.
sulfonated amines and salts thereof), and carboxylates, cationic surfactants,
and mixtures thereof, again where the alkoxy groups are ethoxy groups,
propoxy groups or mixtures thereof. Other suitable surfactants include, but are
not limited to gemini surfactants, betaines, amino-acids such as (including, but
not limited to cocoyl! glutamate), cationic surfactants, such as quaternary
ammonium compounds (e.g. polyglycol ether ammonium methyi chioride).
[0027] Suitable co-solvents for the single phase additive fluid include, but
are notf necessarily limited to, glycol ethers, which can include, but are not
necessarily limited to, ethyviene glycol mono-butyl ether, dipropylene glycol
monoc-methyl ether, propylene glycol ethers, methyl 2-pyrrolidone, as well as
other co-solvents such as methanol, isopropyl aicohol, butanol, pentanol,
hexanol, iscoctyl alcohol and their isomers, C1-C8 alcohol blends, and the like,
and mixtures thereof.

[0028] Suitable scale dissolvers for the single phase additive fluid include,
but are not necessarily limited {o, in-situ acids and already-formed acids, in
particular hydrochloric acid, acetic acid, phosphoric acid, formic acid,
hvdroftuoric acid, citric acid, uric acid, synthetic acid (cbtained by a
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combination of urea and hydrogen chioride) and the like, and biends of these
acids. In-situ acids are defined herein as acids generated in-situ in the
wellbore.

[0029] Generally, the solvents for the organic deposits are hydrophobic and
the scale dissolvers are hydrophilic. By using appropriate surfactants (which
are very hydrophilic) and co-solvents (which are mainly hydrophilic), and
appropriate amounts of these surfactant and co-solvents, the solvents and the
scale dissolvers may be all combined together into a stable, single phase fluid.
By “stable” is meant that the single phase fluid does not separate into different
phases over time upon standing, handling, and/or use. If once the single phase
fluid is introduced into the wellbore and contacts the organic deposits and inor-
ganic deposits, then it is acceptable, although not necessary, for the compo-
nents of the fluid to phase separate prior to being removed from the wellbore
along with the dispersed organic deposits and dissolved inorganic deposits.
[0030] in an embodiment where there are no inorganic deposits or the inor-
ganic deposits need not be removed, the scale dissolver may be omitted from
or absent from the single phase fluid.

[0031] In one non-limiting embodiment, the components of the single phase
fluid have the following proportions: between about 5 independently to about
40 wt% at least one solvent, between about 5 independently to about 25 wt%
at least one surfactant, between about 5 independently to about 30 wt% co-sol-
vent, and between about 0.1 independently to about 35 wt% scale dissolver.
Alternatively the components of the single phase fluid have the following pro-
portions: between about 10 independently to about 20 wt% at least one sol-
vent, between about 7 independently to about 15 wt% at least one surfactant,
between about 10 independently to about 20 wt% co-solvent, and between
about 5 independently to about 15 wt% scale dissolver. The term “indepen-
dently” as used herein with respect to a range means that any lower threshold
may be combined with any upper threshold to provide a suitable alternative

range.
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[0032] The contact time between the single phase fluid and the organic
deposits and inorganic deposits may suitable range from about 5 minutes inde-
pendently to about 72 hours, alternatively from about 30 minutes independently
to about 24 hours; in another non-limiting embodiment from about 1 hour inde-
pendently to about 15 hours; and in another non-restrictive version from 2
hours to 48 hours. It will be appreciated that the goal is to fully contact the
single phase fluid with the organic deposits and inorganic deposits as much as
possible. This contact disperses the organic deposits into the fluid and dis-
solves the inorganic deposits simultaneously. Then the organic deposits and
inorganic deposits are at least partially removed from the wellbore along with
the fluid, which may or may not remain single phase. While complete removal
of the organic deposits and inorganic deposits is desired, it will be appreciated
that as a practical matter only partial removal may be possible. For instance,
given that contacting the deposits occurs within a wellbore, it can be difficult at
such a distance to fully contact all of the deposits with the single phase fluid as
a practical matter.

[0033] Other components that may be included in the single phase fluid
besides those already discussed include, but are not necessarily limited to,
brine (including, but not necessarily limited to KCI brines, NaCl brines, CaCl,
brines, ZnCl, brines, bromide brines, formate brines and the like), dispersants,
wax inhibitors, asphaltene inhibitors, defoamers, corrosion inhibitors, hydrate
inhibitors, and combinations thereof.

[0034] The invention will now be described with respect to certain Examples
which are provided to further illustrate the invention, but not necessarily limit it

in any way

EXAMPLES
[00358] The selection of a solvent that is efficient to dissolve paraffins and
asphaltenes is important in order for the formulation to be able to achieve good
cleaning of paraffins and asphaltenes deposits. When these solvents are used
as stand-alone fluids, they produce good cleaning of paraffins and asphaltenes
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deposits; however, the wettability alteration damage mechanism caused by
paraffins and/or asphaltenes is not treated or addressed by these stand-alone
solvents.

[8038] The role of the surfactant and co-soivenis in the single phase fluids
described herein is to get the immiscible components (i e. solvent and scale
dissolver dituted in water) inio a single-phase fiuid. The presence of very
hydrophilic surfactants in the single-phase fluid, turn the surface from oil-wet to
water-wet at the same time that paraffins and asphaltenes are removed. Thus it
eliminates the wettability alteration damage. This is demonsirated by the meas-
urement of contact angle.

[0037] Contact angle is one of the common ways to measure the wettability
of a surface. Wetting refers to the study of how a liquid deposited on a solid
substrate spreads out or the ability of liquids to form boundary surfaces with
solid states. The wetting is determined by measuring the contact angle formed
between the liquids and the solid. In hydrocarbon wells where oil and water are
available, the water-wet tendency is high with a small contact angle between
the solid surface and water, while large contact angles (about 80° or more)
correspond to oil-wet surfaces.

[06038] Examples are presented in FIG. 1 where:

(a) Figure 1(a) shows the contact angle between a water drop and a
surface coated with a paraffin deposit. The measured contact angle
was 100.5°, which corresponds to surfaces that are completely oil-
wet.

(b) Figure 1(b) shows the contact angle between a water drop and a
surface that was covered with paraffin deposit and then cleaned with
the stand-alone solvent for paraffins cleanup. The contact angle was
82.2°. The results demonstrated that, even if the surface was free of
paraffin deposit, the surface remained oil-wet after the cleaning
process with the solvent.

(c) Figure 1(c) shows the contact angle between a water drop and a
surface that was covered with paraffin deposit and then cleaned with
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Formulation 2 (described below). The measured contact angle was

8.0° and the water droplet was spread over a larger area of the

surface, which corresponds to the case where the surface is very

water-wet.

The contact angle measured after treatment with Formulation 2 shows very

similar contact angles compared to contact angles achieved after treatment

with Formulation 1 described in Table I.

[0039]

Table | presents two examples of single phase fluids as described

herein, Formulations 1 and 2. Table Il presents two additional, different

examples of single phase fluids as described herein, Formulations 3 and 4.

TABLE |

Single Phase Fluids — Formulations 1 and 2

Single Phase Fluids — Formulations 3 and 4

Composition Type Formulation 1, | Formulation 2,

% %

Glycol ether co-solvent 13.1 13.2

Blend of polyoxyalkylene

sulfate and alcohol surfactant 17 17

ethoxylate

Sulfonate amine salt surfactant 0.7 0.7

Isooctyl alcohol co-solvent 1.1 1.1

Aromatic solvent solvent 18 18

Scale dissolver acid 0.1 15

KCI brine brine 50 35

TABLE I

Composition Type Formulation 3, Formulation 4,
% %
Glycol ether co-solvent 9 9
Blend of polyoxyalkylene surfactant 16 16
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sulfate and alcohol
ethoxylate
Sulfonate amine salt surfactant 0.5 0.5
C1-C8 alcohol blend co-solvent 14.5 14.5
Blend of aliphatic (Cs - C15)
and aromatic (isomers of solvent 14.3 14.4
CoH12) solvent
Scale dissolver acid 0.1 10
KCI brine brine 45.6 35.6

[0040] The scale dissolver (e.g., acid blends used to dissolve carbonate
scales) are hydrophilic components that are much more efficient in dissolving
the scales when these are free of organic materials. For that reason, the com-
bination ¢of good solvents for organic material removal with the scale dissolver
and surfactants in a single-phase fluid should and does produce a faster dis-
solution of the scales. When the single-phase fluid contacts the scale, this will
remove the organic material and turn the surface of the scales more water-wet
or hydrophilic.

[0041] A blend of paraffin deposit (shown alone in FIG. 2(a)) and calcium
carbonate (representing scale, shown in granular form in FIG. 2(b)) in a ratio of
50/50 was placed in the single-phase fluid Formulation 2 (shown alone in FIG.
2(c)) to determine the effectiveness to disperse the paraffin and dissolve the
calcium carbonate with the acid at the same time (i.e., in a single-step). A pro-
portion by weight of 9/1 of Formulation 2/blend of paraffin and calcium carbo-
nate was used.

[0042] FIG. 2(d) shows that the organic deposit (paraffins) and inorganic
solids (calcium carbonate) were completely dispersed and dissolved after 3
hours at room temperature (about 72°F; about 22°C). Then, the sample shown
in FIG. 2(d) was filtered using a filter paper to determine the percentage of
residual solid.
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[0043] The resulis showed that all the calcium carbonate was dissolved.
Only 20% of the paraffin colloid particles were retained in the filter paper.
[0044] One additional property of the single-phase fluids described herein is
their very low interfacial tension (IFT) when contacted with crude oil or organic
materials. The IFT ranges between 107 and 10~ mN/m, depending on the
crude oil or organic material contacted, which is two orders of magnitude lower
than the IFT of the stand-alone solvents with water or scale dissolver with
crude oils. FIG. 3 shows the IFT profile of Formulation 1 in contact with a crude
oil. The low IFT results in higher solubilization of organic material, which
produces a fast dispersion of the organic deposits, as well the breaking of
sludge and viscous damaging emulsions.

[0045] With respect to the effect of temperature on the methods and compo-
sitions described herein: the single phase fluid is able to disperse paraffin and
asphaltenes deposits at ambient temperature (about 72°F; about 22°C), and
the effectiveness increased when temperature increased. For example, a sam-
ple of paraffins/asphaltenes blend was completely dispersed after 3 hours at
72°F (22°C). The second sample of the same organic deposit blend was com-
pletely dispersed after 1 hour at 200°F (93°C).

[0046] in another example, FIG. 4(a) shows that an organic solid deposit in
contact with Formulation 3 at the initial contact. FIG. 4(b) shows that the
organic solid deposit of FIG. 4(a) were completely dispersed and dissolved
after 3 hours at 150°F (about 65.5°C) temperature.

[0047] In the foregoing specification, the invention has been described with
reference to specific embodiments thereof, and has been described as effec-
tive in removing organic deposits and inorganic deposits from remote locations,
such as from wellbores drilled into subterranean reservoirs and from the
subterranean formations themselves (particularly the near wellbore part of the
formation), but also including from downhole equipment, tubing, chokes,
valves, separators, tanks, pipelines, and the like to remove deposits therefrom.

However, it will be evident that various modifications and changes can be
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made thereto without departing from the broader scope of the invention as set
forth in the appended claims. Accordingly, the specification is to be regarded in
an illustrative rather than a restrictive sense. For example, specific
combinations of solvents, surfactants, co-solvents, scale dissolvers, acids,
dispersants, and other components falling within the claimed parameters,
including contact methods and contact times, but not specifically identified or
tried in a particular method or composition, are anticipated to be within the
scope of this invention. Furthermore, deposits and reaction and contact
conditions other than those specifically exemplified herein are expected to be
useful for the methods and compositions described herein.

[0048] The present invention may suitably consist of or consist essentially
of the elements disclosed and may be practiced in the absence of an element
not disclosed. In one non-limiting embodiment here is provided a method for
removing organic deposits from a wellbore consisting essentially of or consist-
ing of contacting the organic deposits in the wellbore with a single phase fluid
for an amount of time effective to simultaneously disperse the organic deposits,
where the single phase fluid comprises, consists essentially of, or consists of at
least one solvent, at least one surfactant, and at least one co-solvent, where
the method additionally consists essentially of or consists of at least partially
removing the organic deposits from the wellbore.

[0049] In another non-restrictive instance, in a non-limiting instance, the
method for simultaneously removing organic deposits and inorganic deposits
from a wellbore consists of or consists essentially of contacting the organic
deposits and inorganic deposits in the wellbore with a single phase fluid for an
amount of time effective to simultaneously disperse the organic deposits and
dissolve the inorganic deposits, where the single phase fluid comprises, con-
sists essentially of, or consists of at least one solvent, at least one surfactant,
at least one co-solvent, and at least one scale dissolver; and where the method
further consists of or consists essentially of simultaneously at least partially

removing the organic deposits and inorganic deposits from the wellbore.
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including,

[0050] As used herein, the terms “comprising, containing,”
“characterized by,” and grammatical equivalents thereof are inclusive or open-
ended terms that do not exclude additional, unrecited elements or method acts,
but also include the more restrictive terms “consisting of” and “consisting
essentially of” and grammatical equivalents thereof. As used herein, the term
“may” with respect to a material, structure, feature or method act indicates that
such is contemplated for use in implementation of an embodiment of the dis-
closure and such termis used in preference to the more restrictive term “is” so
as to avoid any implication that other, compatible materials, structures, features
and methods usable in combination therewith should or must be, excluded.

[0051] As used herein, the singular forms “a,” “an,” and “the” are intended to
include the plural forms as well, unless the context clearly indicates otherwise.
[0052] As used herein, the term “and/or” includes any and all combinations

of one or more of the associated listed items.

[0053] As used herein, relational terms, such as “first,” “second,” “top,” “bot-

tom,” “upper,” “lower,” “over,” “under,” etc., are used for clarity and
convenience in understanding the disclosure and accompanying drawings and
do not connote or depend on any specific preference, orientation, or order,
except where the context clearly indicates otherwise.

[0054] As used herein, the term “substantially” in reference to a given
parameter, property, or condition means and includes to a degree that one of
ordinary skill in the art would understand that the given parameter, property, or
condition is met with a degree of variance, such as within acceptable manufac-
turing tolerances. By way of example, depending on the particular parameter,
property, or condition that is substantially met, the parameter, property, or
condition may be at least 90.0% met, at least 95.0% met, at least 99.0% met,
or even at least 99.9% met.

[0055] As used herein, the term “"about” in reference to a given parameter is
inclusive of the stated vaiue and has the meaning dictated by the context {(e.g.,
it includes the degree of error associated with measurement of the given

parameter}.

SUBSTITUTE SHEET (RULE 26)
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CLAIMS
What is claimed is:
1. A method for removing organic deposits from a wellbore comprising:

contacting the organic deposits in the wellbore with a single phase fluid
for an amount of time effective to disperse the organic deposits,
characterized in that the single phase fluid comprises:
at least one solvent;
at least one surfactant; and
at least one co-solvent; and

at least partially removing the organic deposits from the wellbore.

2. The method of claim 1 where the organic deposits comprise

asphaltenes, paraffins, and combinations thereof.

3. The method of claim 1 where:
the at least one solvent is selected from the group consisting of organic
solvents, aromatic solvents, aliphatic solvents, naphthenic
solvents, and combinations thereof;
the at least one surfactant is selected from the group consisting of:
nonionic surfactants having an HLB between 9 and 14,
anionic surfactants selected from the group consisting of
oxyalkylated ether sulfates, alkyl aryl sulfates,
disulfonates, suifosuccinates, sulfonates and
carboxylates,
cationic surfactants,
gemini surfactants, betaines, amino-acids, and
combinations thereof; and
the at least one co-solvent is selected from the group consisting of glycol

ethers, methyl 2-pyrrolidone, methanol, isopropyl alcohol, butanal,

SUBSTITUTE SHEET (RULE 26)
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pentanol, hexanol, isooctyl alcohol and their isomers, blends of

C1-C8 alcohols and combinations thereof.

4. The method of claim 1 where the single phase fluid comprises:
between 5 and 40 wt% of the at least one solvent;
between 5 and 25 wt% of the at least one surfactant; and
between 5 and 30 wt% of the at least one co-solvent;

based on the single phase fluid.

5. The method of claim 1 where the single phase fluid comprises:
between 10 and 20 wt% of the at least one solvent;
between 7 and 15 wt% of the at least one surfactant; and
between 10 and 20 wt% of the at least one co-solvent;

based on the single phase fluid.

6. The method of claim 1, 2, 3, 4, or 5 where the amount of time ranges

between 5 minutes to 72 hours.

7. The method of claim 1, 2, 3, 4, or 5 where the amount of time ranges
between 1 hour to 24 hours.

8. The method of claim 1, 2, 3, 4, or 5 where the single phase fluid further
comprises at least one scale dissolver, and the method further comprises:
contacting the organic deposits and inorganic deposits in the wellbore
with the single phase fluid for an amount of time effective to
simultaneously disperse the organic deposits and dissolve the
inorganic deposits; and
simultaneously at least partially removing the organic deposits and

inorganic deposits from the wellbore.

SUBSTITUTE SHEET (RULE 26)



WO 2018/052840 PCT/US2017/050944

17

9. The method of claim 8 where the inorganic deposits comprise scale
precipitated from salts, where the salts comprise sulfate salts, carbonate salts,

halide salts, and mixtures thereof.

10. The method of claim 8 where the at least one scale dissolver is an in-situ
acid and/or an already-formed acid selected from the group consisting of
hydrochloric acid, acetic acid, phosphoric acid, formic acid, hydrofluoric acid,
citric acid, uric acid, synthetic acid (obtained by a combination of urea and

hydrogen chioride), and blends of these acids.

11.  The method of claim 8 where the single phase fluid comprises between
0.1 and 35 wt% of the at least one scale dissolver, based on the single phase
fluid

12.  The method of claim 8 where the single phase fluid comprises between

5 and 15 wt% of the at least one scale dissolver, based on the single phase
fluid.

SUBSTITUTE SHEET (RULE 26)
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