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DEMULSIFIER FOR AQUEOUS COMPLETION FLUIDS

FIELD OF THE INVENTION

The present mvennon relates to methods and compositions effective for
resolving emulsions of oil and water, preferably for resolving oil-in-water
emulsions formed in aqueous brines used as completon fluids or workover flwds.

BACKGROUND OF THE INVENTION

Vanous agueous fluds are commonly introduced into welibores 1n order ro
perform dilling, complenon and workover opetations. Such fluids must perform a
number of functions, including: (1) providing sufficient hydrostanc pressure to
prevent formation fluids from entering the wcllbore, (2) cleaning the hole with
reasonable pump pressurcs and annular velocitics, (3) preventing excessive fluid
[fltrate or whole fluid] losses to the formarion, (4) remaining stable at the
maximum well temperature, (5) providing maximum protection against formation
damage, and (6) having vavironmentally acceptable propernes. Fluids, which meet
these requirements typically, are aqueous solunens of one or more soluble salts
including potassium chloride, sodium chloride, calctam chloride, sodium bromide,
calaum bromide or zin«: bromide, having densities up to and beyond 19.2 pounds
per gallon.

After aqueous fluids are inttoduced into a wellbore, the fivids may be
exposed to hydrocarbons, particulaily those produced from the formation mn the pay
zone. Contaminaton of aqueous fluids by such hydrocarboas may lead to the

formation of stable oil-m-water emulsions. The emulsions, which often are highly

viscous and gel hike, may develop emulsion blockages 1n the producing formmaton,

thus dummshmg the capability of the well ro produce.
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Qil-in-water emulsions can be broken by various physical methods, mcluding
heating, centrifugation, electrostatic precipitation and ftltration, however none of
these physical methods is feasible for use downhole. As a result, chemical
additives are needcd which effectively prevent or resolve downhole emulsions in

aqueous solutions, such as brines, without the need for physical stimmlation.

SUMMARY OF THE INVENTION

A composition ¢comprising:

a dermulsifying amount of a demulsifier effective to perform a function selected
from the group consisting of demulsifying an emulsion in an aqueous
solution and preventing formation of an emulsion in an aqueous
solution;

a first solubilizing quantity of a solubilizing surfactant effective to

solubilize said demulsifier in said aqueous solution; and

a second sohubilizing quantity of a mutual organic solvent effective to
. solubilize said demulsifier and said solubilizing surfactant in said
COmpoOSItion.

In accordance with an aspect of the present invention, there is provided a
composition comprising: & demulsifying amount of an ionic surfactant effective to
perform & function selected from the group consisting of demulsifying an emulsion
in an aqueous solution and preventing formation of an emulsion in an aqueous
solution; a first solubilizing quantity of 2 non-1onic surfactant effective to solubilize
said ionic surfactant in said aqueons solution; and a second solubilizing quantity of
a mutual organic solvent effective to solubilizc said demulsifier and said

solubilizing surfactant to produce gaid composition.
In accordance with an aspect of the present invention, there is provided a

compositon comprising: a demulsifying amount of a demulsifier effective to

perform a function sclected from the group consisting of demulsifying an emulsion

in an aqueous solution and preventing formation of an ¢lusion in an aqueous
2
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solution; a first solubilizag quantity of a non-ionic surfactant effective to solubilize
said demulsifier in said agueous sojution, said non-lonic surfactant comprising an

alkoxylated compound having the following general formula:
RSO(CH,CHR’0),R®

wherein R° independently is selected from the group consisting of hydrogen, acyl
groups and alkyl groups having from about 1 to about 22 carbon atoms, said acyl

groups having the following general formula:

wherein R’ is an alkyl group having from ahonr 1 to about 24 carbon atoms; R7
independently i3 selected from the group counsisting of bydrogen and alkyl groups
having from about 1 to about 6 carbon atorns; R” is selected from the group
consisting of hydrogen and alkyl groups having from about 1 to about 6 carbon
atoms; and x is from about 1 to about 20; and a second solubihzing quantity of 2
mutual organic solvent effective to solubilize said demulsifier and said solubilizing

surfactant to produce said composidon.

In accordance with another aspect of the present invention, there is
provided a composition comprising: a demulsifying amount of 2 demulsifier
effective to perform a function selected from the group consisong of demulsifying
an emulsion in an aqueous solution and preventing formation of an cmulsion in an
aqueous solution; 2 first solubilizing quantity of a solubilizing surfactant effective
to solubilize said ionic surfactant m said aqueows solution; and a second solubilizing
quantity of a mutual organic solvent effective to solubilize said demulsifier and said
solubilizing surfactant and to produce said composition, said mutual organic solvent

comprising one or more water soluble alkanol ethers having the formula
RYO(CH,CHRV0),R 2

2a
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wherein R’°, R and R"? independently are selected from the group consisting of
hydrogen and alkyl groups having from about 1 to about 6 carbon atoms; and
z is from about 1 to about 22.

In accordance with another aspect of the present invention, there is provided a

composition wherein said solubilizing surfactant is an alkoxylated compound having

the following general formula:

R°O(CH,CHR'0),R®

wherein R® independently is selected from the group consisting of hydrogen, acyl
groups and alkyl groups baving from about 1 to about 22 carbon atoms, said acyl

groups having the following general formula:

wherein R” is an alkyl group having from about 1 to about 24 carbon atoms; and,
x is from about 1 1o. about 30; R’ independently is selected from the group
consisting of hydrogen and alky! groups having from about 1 to about é ¢arbon
atoms; R® is selected from the group consisting of hydrogen and alkyl groups

ha ving from about 1 to about 6 carbon atoms;

z is from about 1 to about 20.

In accordance with another aspect of the present invention, there i$
provided a composition comprising: a demulsifying amount of an ionic surfactant
effective to perform a function selected from the group consisting of demulsifying
an emulsion in an aqueous solution and preventing formation of an emulsion in an
aqueous solution; a first solubilizing quantity of a non-ionic surfactant effective to
solubilize said ionic surfactant m said aqueous solution; and a second solubilizing

quantity of 2 mutual organie solvent comprising one or more water-soluble alkanol

2b
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ethers having the formula
'R’ °O(CH,CHR'O),R*?

wherein R, R!! and R” independently are selected from the group consisting of
hydrogen and alkyl groups having from about 1 to about 6 carbon atoms; and

z 15 from about 1 to about 22.

In accordance with another aspect of the present invention, there is
provided a composition cornprising a demulsifying amount of an 10nic surfactant
effective to perform a fimction selected from the group consisting of demulsifying
an emulsion in an aqueous solution and preventing formation of an emulsion in an
aqueous solution; a first solubilizing quantity of a non-1onic surfactant effective to
solubilize said ionic surfactant in said aqueous solution, wherein said non-ionic

surfactant is an alkoxylated compound having the following general forrnula:

RSO(CH,CHRO), R®

wherein R® independently is selected from aryl groups and alkyl groups having
from about 1 to about 22 carbon atoms; R’ is independently selected from the group
consisting of hydrogen and alkyl groups having from about 1 to about 6 carbon
atoms; x 15 from about 1 to about 30; and a second solubilizing quantity of 2 mutual

organic solvent for said ionic surfactant and said non-ionic surfactant.

In accordance with another aspect of the present invention, there is
provided a composition comprising: a demulsifying amount of a 2-propanamine salt
of dodecyl benzene sulfonic acid effective to perform a function selected ﬁ'Ohl the
group consisting of demulsifymg an emulsion in an aqueous solution and
preventing formation of an emulgion m an aqueous solution; a first solubilizing

quantity of an alcohol ethoxylate having the following general formula
ROO(CH,CHR0O),R®

wherein R is an alky] group having from about 8 to about 16 carbon aroms: and, x
2¢
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is from about 2 to about 20; and a second solubilizing quantity of a mutual orgamc
solvent selected from the group consisting of ethylene glycol mono'b utyl ether
(EGMBE) and ethylene glycol monomethyl ether (EGMME).

In accordance with another aspect of the present invention, there 1s provided a
composition of claim 1 wherein said demulsifying amount of said demulsifier is from
about 1 wi.% to about 40 said first solubilizing quantity of said solubilizing surfactant
is from about 1 wt.% to about 10 wt.%; and said second solubilizing quantity of said

mutual organic solvent is from about 60 to about 98 wt.%.

In accordance with another aspect of the present invention, there is
provided a composition commprising: an aqueous phase; and a hydrocarbon phase
comprising an ionic surfaciant, a non-ioni¢ surfactant, and a mutual organic solvent.

In accordance with an aspect of the present invention, there is provided a
demulsifier composition 10 prevent or resolve downhole emulsions 11 aqueous
solutions, said demulsifier composition consisting essentially of* a demulsifying
amount of one or more salts of alkylaryl sulfonic acid effective to perform a
function selected from the group consisting of demulsifying an emulsion in an
aqueous solution and preventing formation of an emulsion in an aqueous solution; a
first solubilizing quanp'ry of 2 non-ionic surfactant effective to solubilize said
demulsifier in said aqueous solution, said non-lome surfactant congisting essentially
of an alkoxylated compound having the following general formula:

R°O(CH,CHR'O)R’
wherein R® is an alkyl group having from about 8 to sbout 16 carbon atoms; R’
independently is sclected from the group consisting of hydrogen and alkyl groups
having from about 1 to about 6 carbon atoms; R” is selected from the group
consisting of hydrogen and alkyl groups having from about 1 to about 6 carbon
atoms; X 1s from about 2 1o about 20; and a second solubilising quantity of a mutual
organic solvent selected from the group consisting of water soluble glycol ethers,

water soluble amides, water soluble ketones, and water soluble alcobols selected

24



CA 02440041 2007-06-06

from the group consisting of methanol, ethanol, 1-propanol, and 2-propanol, said
mutual organic solvent being effective to solubilise said demulsifier and said non-

ionic surfactant to produce said demulsifier composition.

In accordance with another aspect of the present invention, there is
provided a demulsifier composition to prevent or resolve downhole emulsions in
agueous solutions, said devmlsifier composition consisting essentially of* a
demulsifying amount of an amine salt of alkylaryl sulfonic acid effective to perform
a function selected from the group consisting of demulsifying an emulsion n an
aqueous solution and preventing formation of an emulsion in an aqueous solution; a
first solubilizing quantity of a non-1onic surfactant effective to solubilize said
demulsifier in said aqueous solution, said non-ionic surfactant consisting essentially
of an alkoxylared compound having the following general formula:

RO(CH.CHRO),R’
wherein R® is an alkyl group having from about 8 to about 16 carbon atoms; R’
indepeﬁdenﬂy is selected from the group conststing of hydrogen and alkyl groups
having from about 1 to about 6 carbon ztoms; R’ is selected from the group
consisting of hydrogen and alkyl groups having from about 1 10 about 6 carbon
atoms; X 15 from about 2 to about 20; and a sccond solubilising quantity of mutual
argani¢ solvent selected from the group consisting of water soluble gfycol ethers,
water soluble amides, water soluble ketoties, and water soluble alcohols selected
from the group consisting of methanol, ethanol, 1-propanol, and 2-propanol, said
mutual organic solvent being effective to solubilize said demulsifier and said non-
ionic surfactant to produce said demulsifier composition.

In accordance with another aspect of the present invention, there is
provided a demulsifier coniposition consisting essentially of a demulsifying amount
of one or more salts of alkiiryl sulfonic acid effective to perform a fimction selected

from the group consisting of demulsifying an emulsion in an aqueous solution and

preventing formation of an emulsion m an agqueous solution; a first solubilizing

Ze
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quantity of an alkoxylated compound effective to solubilize said demulsifier in said
aqueous soJution, said alkoxylated compound having the following general formula:
R°O(CH,CHR'O),R®
wherein R® is an alkyl group having from about 8 to about 16 carbon atoms; R’
independently is selected from the group consisting of hydrogen and alkyl groups
having from about 1 to about 6 carbon atoms; R’ is selected from the group
consisting of hydrogen and alkyl groups havihg from about 1 to about 6 carbon
atoms; x is from about 2 to about 20; and a second solubilising quantity of one or

more water soluble alkanol ethers having the formula
R'°O(CH,CHR!'O),R"*
wherein R'®, R!" and R" independently are selected from the group consisting of

hydrogen and alkyl groups having from about 1 to about 6 carob atoms; and

z 18 from about 1 to about 22.

In accordance with another aspect of the present invention, there is
provided a demulsifier ¢composition to prevent or resolve downhole emulsions in
aqueous solutions, said demwulsifier composition consisting essentially oﬁ a
demulsifying amount of a 2-propanamn¢ salt of dodecyl benzene sulfonic acid
effective to perform a function selected from the group consisting of demulsifying
an emulsion in an aqueous solution and preventing formation of an emulsion in an
agueous solution; a first solubilizing quantity of an alcohol eﬂioxylate having the
following general formula

R°O(CH,CHR'Q),R"®
wherein R is an alkyl group having from about 8 to about 16 carbon atoms: R’
independently is selected from the group consisting of hydrogen and alkyl groups
having from about 1 o about 6 carbon atoms; R® is selected from the group
consisting of hydrogen andl alkyl groups having from about 1 to abouf 6 carbon

atoms; x 18 from about 2 to about 20; and a second solubilizing quantity of 2 mutual

organic solvent selected from the group consisting of ethylene glycol monobutyl

2f
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cther (EGMBE) and cthylene glycol monomethyl ether (EGMME).

In accordance with another aspect of the present invention, there is
provided a demulsifier composition to prevent or resolve downhole emulgions in
aqueous solutions, said demulsifier composition consisting essentially of: a
demnisifying amount of on¢ or more salts of alkylaryl sulfonic acid, effective 0
perform a function selected from the group consisting of demulsifying an emnlsion
in an aqueous solution and preventing formation of an emuision in an aqueous
solution; a first solubilizing quantity of a non-ionic surfactant selected from the
group consisting of polyoxyalcohols, tall oil ethoxyethylate having from about 6 to
about 15 moles of ethylene oxide, ethoxylated nonylphenols, and phosphated faity

alcohol ethoxylates having from about 2 to about 10 moles of ethoxylation; and

a second solubilizing quantity of a mutual organic solvent selected from the group
consisting of water soluble glycol ethers, water soluble amides, water soluble
ketones, and water soluble aleohols selected from the group consisting of methanol,
ethanol, 1-propanol, and 2-propanol, said mutual organic solvent being effective to
solubilize said demulsifier und said non-1onic surfactant to produce said demulsifier
composition.

In accordahce with another aspect of the present invention, there is
provided a brine comprising: said brine, s¢lected from the group consisting of a
drilling fluid, a workover fluid, and a completion fluid, said brine ¢omprising: a
demulsifying amount of one or morc salts of alkylary! sulfonic acid effective to
perform a futiction selected from the group consisting of demulsifying an emulsion
in said aqueous solution and preventing formation of an emulsion in said aqueous

solution; 2 first solubilizing quantity of 2 non-ioni¢ surfactant effective to solubilize

said demulsifier in said aqueous solution; a second solubilizing quantity of a mutual
organic solvent selected from the group consisting of water soluble glycol ethets,
water soluble amidcs, water soluble ketones, and water soluble alcohols selected

from the group consisting of methanol, ¢thanol, 1-propanol, and 2-propanol, said

28
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mutual organic solvent being effective to solubilize said demulsifier and said non-

ionic surfactant to produce said brine.

In accordance with an aspeot of the present mvention, there is provided a
demulsifier composition congsisting essentially of: a demulsifying amount of an
amine salt of alkylaryl sulfonic acid effective to perform a function selected from
the group consisting of demulsifying an emulsion in an aqueous solution and
preventing formation of an emulsion in an aqueous solution; a first solubilizing
I quantity of a non-ionic surfactant effective to solubilize said demulsifier in said
aqueous solution, said non-iomc surfactant ¢consisting essentially of an alkoxylated
compound having the following general formula:

' R°QO(CH,CHR'O),R"
wherein R® is an alkyl group having from about 8 to about 16 carbon atoms;
R’ independently is selected from the group consisting of hydrogen and alkyl
groups having from about 1 to about 6 carbon atoms; R® is selected from the group
consisting of hydrogen and alkyl groups having from about 1 to about 6 carbon
atoms; X is from about 2 ta about 20; and a second solubilizing quantity of a mutual
organic solvent consisting essentially of one or more water-soluble alkanol ethers
having the formula

R'°O(CH,CHR ! O),R™

wherein R, R" and R"™ independently are selected from the group consisting of

hydrogen and alkyl groups having from about 1 to about 6 carbon atoms; and z is

from about 1 to about 22.

In accordance with an aspect of the present invention, there is provided a
demulsifier composition to prevent or resolve downhole emulsions in aqueous
solutions, said demulsifier composition consisting essentially of: a demulsifying
amount of an amine salt of said alkylaryl sulfonic acd, effective to pcrfoﬁn a
fgncdon selected froxﬁ the group consisting of demulsifying an emulsion in an

agueous solution and preventing formation of an emulsion in an aqueous solution;

2h
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a first solubilizing quantity of a non-1onic surfactant sclected from the group
consisting of polyoxyalcohals, tall oil ethoxyethylated having from about 6 to about
15 moles of ethylene oxade, ethoxylated nonylphenols, and phosphated faity alcohol
ethoxylates having from about 2 to about 10 moles of ethoxylation; and a second
solubilizing quantity of a mutunal organic solvent selected from the group consisting
of water soluble glycol ethers, water soluble amides, water soluble ketones, and
water soluble alcohols selected from the group comsisting of methanol, ethanol, 1-
propanol, and 2-propanol, said mutual organic solvent being effective to solubilize
said demulsifier and said nun-ionic surfactant to produce said dernulsifier
composition.

In accordance with an aspect of the present invention, there is provided a
demulsifier composition to prevent or resolve downhole emulsions in aqueous
solutions, said demulsifier composition consisting essentially of: a dermuisifying
amount of an amine szlt of said alkylaryl sulfonic acid, effective to perform a
function selected from the group consisting of demulsifying an emulsion in an
aqueous solution and preventing formation of an emulsion in an aqueous solution; a
first solubilizing quantity of a non-ionic surfactant selected from the group
consisting of polyoxyalcohols, tall oil cthoxyethylate having from about 6 to about
15 moles of ethylene oxide, ethoxylated nonylphenols, and phosphated fatty alcohol
ethoxylates having from about 2 to about 10 moles of ethoxylation; and a second
solubilizing quantity of a mutual organic solvent selected from the group consisting
of water soluble propylene glycol ethers, N,N-dimethylforrnamide, N,N-
dimethylacetarmide, 1-methyl-2-pyrrolidinone, acetone, methanol, ethanol, 1-
propanol and 2-propanol, said mutual organic solvent being effective to solubilize
said demulsifier and said non-ionic surfactant 10 produce said demulsifier
| cornposition.

In accordance with an aspect of the present invention, there is provided a

demulsifier composition 10 prevent or resolve doewnhole emulsions in a brine, said

21
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demulsifier composition coasisting essentially of: a demulsifying amount of an
amine salt of said alkylaryl sulfonic acid, effective to pcrfonn_a function selected
from the group consisting of demulsifying an emulsion in a brine and preventing
formation of an emulsion in a brine; a first solubilizing quantity of a non-ionic
surfactant selected from the group consisting of polyoxyalcohels, tall oil
ethoxyethylate having from about é to about 15 moles of ethylene oxade,
ethoxylated nonylphenols, und phosphated fatty aleohol ethoxylates having from
about 2 to about 10 moles of ethoxylation; and a second solubilizing quantity of a
mutual organic solvent selected from the group consisting of water soluble glycol
ethers; water soluble amides, water soluble ketones, and water soluble alcohols
sclected from the group consisting of methanol, ethanol, 1-propanol, and 2-
propanol, said mutual organic solvent being effective to solubilize said demulsifier
and said non-ionic surfactaat to produce said demulsifier composition.

In accordance with an aspect of the present invention, there is provided a
demulsifier composition to prevent or resolve downhole emulsions in aqueous
solutions, said demulsifier composition consisting essentially of: a demulsifyimg
amount of one or more salts of alkylaryl sulfonic acid, effective to perform a
function selected from the group consisting of demulsifying an emulsion m an
aqueous solution and preventing formation of an emulsion n an aqueous sohution; a
first solubilizing quantity of a non-1onic surfactant selected from the group
consisting of polyoxyalcohols, tall o1l ethoxyethylate having from about 6 to about
15 moles of ethylene oxide, ethoxylated nonylphenols, and phosphated fatty alcohol
ethoxylates having from about 2 t0 about 10 moles of cthoxylation; and a second
solubilizing quantity of a mautual orgamc solvent consisting essentially of one or

more water soluble alkanol ethers having the formula

R'°O(CH,CHR"'Q),R'?

whetein R, R'' and R'* independently are selected from the group consisting of

hydrogen and alkyl groups having from about 1 to about 6 carbon atoms; and z is

2)
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from about 1 to about 22, said mutual organic solvent being effective to solubihze
said demulsifier and said non-ionic surfactant to produce said demulsifier
COMPOSITIAN

In zccordance with an aspect of the present invention, there is provided a
demulsifier composition to prevent or resolve downhole emulsions m brines, said
demulsifier composition consisting essentially of: a demulsifying amount of one or
more salts of alkylaryl sulfonic acid, effective to perform a fimetion selected from
the group consisting of demulsifying an emulsion in 2 brine and preventing
formation of an emulsion in a brine; a first solubilizing quantity of a non-1onic
surfactant selected from the: group consisting of polyoxyalcohols, tall oil
ethoxyethylate having from about 6 to about 15 moles of ethylene oxade,
ethoxylated nonylphenols, and phospbated fatty alcohol ethoxylates having from
about 2 to about 10 moles of ethoxylation; and a second solubilizing quantity of a
mrtual organic solvent consisting essentially of one or more water soluble alkanol
ethers having the formula

R!°O(CH,CHR''O),R"*
wherein R'%, R' and R" independently are selected from the group consisting of
hydrogen and alkyl coups baving from about 1 to about 6 carbon atoms; and z is
from about 1 to about 22, said mutual organic solventbeing effective to solubilize
said demulsofier and said non-~ionic surfactant to produce said demulsifer
composition.

In accordance with an aspect of the present invention, there 1s provided a
demulsifier composition tv prevent or resolve downhole emulsions m agueous
solutions, said demulsifier composition consisting essentially of: a demulsifying
amount of an amine salt of said alkylaryl sulfonic acid, effective 1o perform a
function selected from the group consisting of demulsifying an emulsion m an

aqueous solution and preventing formation of an emulsion in an aqueous solution; 2

first solubilizing quantity of a non-ionic surfactant sclected from the group

2k
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consisting of polyoxyalcohols, tall 0il ethoxyethylate having from about 6 to about
15 moles of ethylene oxide, ethoxylated nonylphenols, and phosphated fatty alcohol
ethoxylates having from about 2 to about 10 moles of ethoxylation; and a second
solubilizing quantity of a mutual organic solvent consisting essentially of one or
more water soluble alkanol ¢thers having the formula

R"™O(CH,CHR"0).R"

wherein R'%, R'' and R'? independently are selected from the group consisting of

hydrogen and alkyl ¢oups having from about 1 wo about 6 carbon atoms; and

z is from about 1 to about 22, said mutual organic solventbeing effective to
solubilize said demulsofier and said non-ionic surfactant to produce said demulsifer
composition.

In accordance with an aépéct of the present invention, there is provided a
demulsifier composition to prevent or resolve downhole emulsions in & brine, said
demulsifier composition consisting essentially oft a8 demmlsifying amount of an
amine salt of said alkylaryl sulfonic acid, effective to perform a function selected
from the group consisting of demulsifying an emulsion in a brine and preventing
formation of an emulsion in a brine; a first solubilizing quantity of a non-1onic
surfactant selected from the group consisting of pélyoxyalcohols, tall o1l
ethoxyethylate having from about 6 to about 15 molcs of ethylene oxide,
ethoxylated nonylphenols, and phosphated fatty alcohol ethoxylates having from
about 2 to about 10 moles of ethoxylation; and a second solubilizing quantity of a
mutual organic solvent ¢onsisting essentally of one or more water soluble alkanol
ethers having the formula

R°O(CH,CHR'Q),R"
wherein R, R"' and R" independently are selected from the group consisting of
hydrogen and alkyl coups having from about 1 to about 6 carbon atoms: and z is
from about 1 to about 22, said mutual organic solventbeing effective to solubilize

said demulsofier and said non-icnic surfactant to produce said demulsifer.

21
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In accordance with an aspect of the present invention, there is provided a
demulsifier composition to prevent ar resolve downhole emulsions m brines, said
demulsifier composition consisting essentially of: a demulsifying amount of an
amine salt of said alkylaryl sulfonic acid, effective to perform a fumetion selected
from the group consisting of demulsifying an emulsion in a brine and prevennng
formation of an emulsion in a bring; a first solubilizing quantity of a non-ionic
surfactant sclected from the group consisting of polyoxyalcohols, tall il
ethoxyethylate having from about 6 to about 15 moles of ethylene oxide,
ethoxylated nonylphenols, and phosphated fatty alcohol ethoxylates having from
about 2 to about 10 moles of ethoxylation; and a second solubilizing quantity of a
mutzal organic solvent consisting essentially of one or more water soluble alkanol
ethers having the formula

R"O(CH,CHRYO),R"
wherein R', R!! and R™ independently are selected from the group consisting of
hydrogen and alkyl coups having from about 1 to about 6 carbon atoms; and z is
from about 1 to about 22, said mutual organic solventbeing effective to solubilize
said demulsofier and said non-ionic surfactant to produce said demulsifer

COmMpOsition.

DETAILED DESCRIPTION OF T NTION

The present invention provides new and useful compositions and blends that
are soluble in a wide varicty of aqueous solutions, particularly brines, and will
prevent or resolve oil-in-water ermulsions 1 those brnes.

The blend preferably is used either as an integral component of an aqueous
drilling, workover or completion fluid, or is added to the fluid prior to the
introducﬁon of the fluid into a wellbore. However, it is preferred for the
demnulsifier to be added o the fluid with mild agitation before application of the fluid to

the well bore. If the
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blend is present in the aqueous fluid before contact with a hydrocarbon, the
solubilized or dispersed demulsifying agent interferes with the formation of an
emulsion, causing the hydrocarbons to form a separate phase that can be circulated |
away with the aqueous fluid. If added after an emulsion has formed, the preferred
demulsifier is added to the fluid éfter emulsification is detected. Clearly it is
preferred to add the demhulsiﬁer before any emulsion forms. - the solubilized or
dispersed demulsifying agent resolves the oil-in-water emulsion, separating the

hydrocarbon molecules from the aqueous fluid and allowing the separate hydrocarbon
phase to be circulat'ed away with the aqueous phase.

The demulsifying composition comprises a blend comprising at least: a
“demulsifying amount” of a demulsifier, preferably an “ionic surfactant”; a “first
solubilizing quantity” of a solubilizing surfactant for the demulsifier, preferably of a
non-ionic surfactant; and a “second solubilizing quantity” of a mutual organic solvent.
The blend is soluble in a diverse range of aqueous drilling, workover and completion
fluids, preferably at both ambient and elevated temperatures. The solubility of the
blend is sufficient to ensure a uniform distribution of the blend within the fluid and
subsequent transportation downhole to any point where water-hydrocarbon emulsions
may form. The solubility of the blend also is sufficient to allow for convement
addition to and mixing with the drilling, workover or completion fluid using standard
oil field equipment. The blend preferably remains soluble even at high temperatures
in order to avoid potential damage to the permeable formation due to precipitation of

the solubilizing surfactants.

The blend comprises a “demulsifying amount” of a demulsifier, preferably an

ionic surfactant. The demulsifier serves to either prevent or to break up emulsions 1n
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an‘'aqueous fluid, preferably a brine. A “demulsifying amount” is an amount effective
to demulsify hydrocarbon emulsions found in the particular fluid. The amount
required to demulsify hydrocarbons in a given formation will vary with the fluid
and/or formation being treated and with the ermount of hydrocarbons that are expected
to mix with the aqueous fluid. Suitable demulsifying amounts typically are from
about 1.0 wt.% to about 40.0 wt.% of the blend, preferably from about 2 to about 10
wt.% of the blend; more preferably, about 5%;

Typical demulsifiers for breaking crude oil emulsions which may have utility
1in the compositions herein‘ are described in U.S. Patent Nos. 2,499,370; 2,557,081;
2,602,053; 3,640,894; 3,699,894; 3,684,735, 4,537,701; and U.K. Patent No.
2,118,937A, all of which are incorporated herein by reference. Suitable “ionic
surfactants” are defined herein to include, but are not necessarily limited to,
oxyalkylated alkyl phenol resins, oxyalkylated amines, glycol resin esters, bisphenol
glycol ethers, bisphenol glycol esters, salts of alkylaryl sulfonic acid, dicarbamates,
oxyalkylated polyols reacted with compounds selected from the group consisting of
diepoxides and polycarboxylic acids, unreacted oxyalkylated polyols, unreacted
oxyalkylated phenolic resins, and combinatiorrs thereof. Which demulsifier or
solubilizing surfactant to use, as well as whether to use a single demulsifier or a
combination of demulsifiers, will depend upon the drilling system, preferably the
completion brine, and the formation at 1ssue. .

In a preferred embodiment, the demulsifier is a salt of a sulfonic acid,
preferably an amine salt of a sulfonic acid, more preferably a salt of an alkyl aryl
sulfonic acid, and most preferably a salt of sulfonic acid having the following general

formula:
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RIRRRND eosost

wherein |
R, R%LR?, and R* mdependemly are sclected from the group cons1stmg of h}'drogen

and straight chain or branched alkyl groups having from about 1 to about 20

carbon atoms, and heterogeneous and substituted forms thercof comprising

" one or more atoms selected from the group consisting of 9xygc:n, sqlﬁ:r, and
nitrogen; and |
.'R is sc]ected from thc group consisting of a]lcyl groups, aryl groups, aralk'yl groups
| and alkaryl groups wherein the alkyl pomons of any of these groups has from
about 1 10 about 20 carbon atoms.

In a preferred embodiment, R', R? and R? are hydrogen atoms; R” is an iso-
propyl group; R’ is a dodecylphenyl group, reprcsmting a 2-propanmnine sa.lt of
dodecyl benzene sulfonic acid. Compositions falling within the ﬁoregomg smlcmte
are avaﬂable from a wmety of commercial sources, and are made using techmquw
generally haown to persons of ordmary skill in the art. Dodecyl benzme sulfonic acid
is available from a vanety of commercial sources, including but not necessa:ﬂy
Jimited to Albrighit & Wilson Americas, Ashland Chemical Co., Industrial Chemicals
.and Solvents Div., BIT Mfg., Inc. and B@Mﬁng Chem:cal Corp. |

The salt of su]fonic ac:ld 1S fonpgd by.reac'l_ing the selected amine watll ﬁe
selccted sulfonic amd For example, in order to make a 2-propanamine sakt of dodecyl

benzene sulfonic acnl, 2—pmpana]mne is added slowly to dodecylbenzene sulfonic

acid in a suitsble solvent that will not iimit the solubility of the 2-propanamine i an
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aqueous system. Examples of such solvents include, but are not necessarily limited to
all water soluble glycol ethers, including ethylene glycol mono-butyl ether and
dipropylene glycol mono-methyl ether; water soluble amides including but not
necessarily limited to N,N-dimethylformamide, N,N-dimethylacetamide, 1-methyl-2-
pyrrolidinone and water soluble alcohols, including but not necessarily limited to
methanol, ethanol, 1-propanol and 2-propanol. A preferred alcoholic solvent 1s 2-
propanol. The 2-1;r0panamine is added to the solvent with stirring. The temperature
of the reaction preferably is maintained at about 20 °C or below.

The solubilizing surfactant solubilizes the demulsifier in a typical aqueous
drilling, workover or completion fluid. The “ﬁ‘rst solubilizing quantity” of the
“solubilizing surfactant™ in the blend is a quantity effective to solubilize the
demulsifier, preferably an ionic surfactant, in the aqueous fluid being treated,
preferably a brine, most preferably a completion or workover fluid. The first
solubilizing quantity is not necessarily the quantity that v;zould be required to
solubilize the demulsifier, alone, in the aqueous fluid. The presence of other
components in the blend may alter the quantity that otherwise would be required to
solubilize the demulsifier. Suitable “first solubilizing quantities™ typically are from
about 1 to about 80 wt. %, preferably, from about 1.0 to about 10.0 wt % of the blend.Q
Preferably, the non-ionic surfactant is Selected so that it does not cause excessive
emulsification of the hydrocarbons into the aqueous drilling, workover, or completion
fluid. Suitable non-ionic surfactants have a hydrophilic-lipophilic balance (HLB)
value of from about 5 to about 20,: preferably from about 8 to about 15.

Examples of suitable solubilizing surfactants include, but are ﬁot necessarily

limited to polyoxyalcohols, tall oil ethoxyethylate having from about 6 to about 15
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moles of ethylene oxide, ethoxylated nonylphenols, phosphated fatty alcohol

ethoxylates such as phosphated oleyl or tridecyl ether having from about 2 to about 10.

moles of ethoxylation.

Preferred solubilizing surfactants are non-ionic surfactants, preferably

alkoxylated compounds having the following general formula:

- R°0(CH,CHR’0),R®

wherein

R® independently is selected from aryl groups, acyl groups and alkyl groups
having from about 1 to about 22 carbon atoms, preferably from about 8

to about 16 carbon atoms, said acyl groups having the following

general formula:

O—0

wherein R’ is an alkyl group having from about 1 to about 24 carbon
atoms, preferabiy from about 1 to about 20 carbon atoms, more
preferably from about 4 to about 16 carbon atoms;

R’ independently is selected from the group consisting of hydrogen and alkyl

groups having from about 1 to about 6 carbon atoms.
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R® is selected from the grqlip consisting of hydrogen, aryl groups and alkyl
groups having from about 1 to about 6 carbon atoms; preferably from 0O
to 2, most preferably, H; and ‘

x 1s from about 1 to about 30, preferably from about 2 to about 20, most
preferably from about 5 to about 10.

Suitable commercially available non-ionic surfactants include, but are not

necessarily limited to: PLURADYNE TDA 6'™, made from tridecyl (Ci) alcohol
plus 6 mols of ethylene oxide, available from BASF Corporation; ALFONIC 14/12

9TM, made from C;,-C14 alcohols and 9 mols of ethylene oxide, available from Condea

Vista. A most preferred non-ionic surfactant is an alcohol ethoxylate comprising a
C;4-C;5 linear alcohol with from about 5 to about 10 moles, preferably 7 moles of
ethylene oxide added. This non-ionic surfactant is commercially available from
TOMAH Reserve, Inc.

The non-ionic surfactant may be made using methods known in the art. For
example, solubilizing surfactants represented by the formula C;4.15H20-
310(CH,CH;,0)7H may be made by charging a reactor with 1 mol of a mixtufe of Cja.
15 linear alcohols dissolved in an azeotropic solvent, preferably xylenes. The water
(matrix water plus water of reaction) is stripped by heating the reactor contents to
reflux in the presence of a catalytic amount of a suitable base, which is sufficiently
strong to catalyze ethoxylation, preferably potassium hydroxide. The water will
azeotrope overhead with xylene. After all the water has distilled, the contents are
cooled and transferred to a pressure reactor. After heating to about 90 °C,
stoichiometric ethylene oxide is slowly added under nitro gen pressure over a 2 hour

period. When the increased vapor pressure falls down to the pressure of nitrogen only
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due the consumption of ethylene oxide, the reaction is complete. The base preferably
is neutralized using an equivalent amount of an organic acid, preferably acetic acid,
and the xylenés are distilled from the product.

In addition to the ionic surfactant and the non-ionic surfactant, the
composition comprises a “second solubilizing quantity” of a mutual organic solvent.
This “second solubilizing quantity” is a quantity that is effective to solubilize both the
ionic surfactant and the non-ionic surfactant and prefefably to assist in resolution of
the emulsion by allowing the demulsifier to penetrate the emulsion. The second
solubilizing quantity of mutual organic solvent preferably is from about 40 to about
95 wt.%, more preferably from about 65 to about 95 wt.% of the blend. Suitable
mutual organic solvents include, but are not necessarily limited to water soluble
glycol ethers, including but not necessarily limited to ethylene glycol mono-butyl
ether, dipropylene glycol mono-methyl ether and other water soluble propylene glycol
ethers. Other suitable mutual organic solvents include, but are not necessarily limited
to water soluble amides including but not necessarily limited to N,N-
dimethylformamide, N,N-dimethylacetamide, 1-methyl-2-pyrrolidinone; water
soluble ketones, including but not necessarily limited to acetone and water soluble
alcohols, including but not necessarily limited to methanol, ethanol, 1-propanol and 2-
propanol.

Preferred mutual organic solvents are water soluble alkanol ethers having the

formula

R'°0(CH,CHR!'0),R"

wherein
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R RY and R independently are selected from the group consisting of hydrogen
and alkyl groups having from about 1 to about 6 carbon atoms, preferably
from 1 to about 4 carbon atoms; and

z is from about 1 to about 22, preferably from about 1 to about 8.

In a more preferred embodimenn the ﬁxutual organic solvent is a glycol ether
wherein R is hydrogen, R!! is hydrogen, R'?is selected from the group consisting of
methyl, ethyl, propyl, iso-propyl, and butyl groups, and-z is 1. Even more preferred is
ethylene \ glycol monol;utyl ether ('EGMBE), and most preferred is ethylene glycol
monomethyl ether EGMME). Such solvents are available from a variety of

* commercial 'sources. For example, both EGMBE and EGMME are available from:
Ashland Chemical Company, Inc. (Indusirial Chemicals and Solvents Div.); Brown
Chemical Co., Inc. (Chemcentral Corp); Occidental Chemical Corp (Bésic Chemicals
Gréup); Union Carbide Corporation; Van Waters & Rogers, Inc., and others. The

~ desired alkylene glycol alky; ethers also may be made using known reactions, F;:n'
example, about 1 mol of a salt of the alcohol of the desired alkyl group (preferably the
sodium salt) mdy be reacted with about 1 mol of the desired allcyleﬁe oxide group. In -
6idu to make MGBE, 1 mol of the sodium salt of n-butanel is reacted with 1 mol of
ethylene oxide using ¢xcess n-buianol as'a solvent.

A most preferred demulsifier blend comprises from about 85 to about 95 wt.%
cthylene g]ycol monomethyl ether, from about 2.5 to about 7.5 wt.% of the 2~
propanamine salt of dodecyl benzene sulfonic acid, and from about 1.0 to about 7.5

-wit. % of an alcohol ethoXylate comprising:a Cy4 10 C)5 linear alcohol with 7 moles of

ethylene oxide.
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In general, the blend comprises a ratio of components such that the resulting
blend is soluble in a diverse range of completion brines at concentrations of from
about 0.1 vol.% to about 10 vol. %, preferably from about 0.25 vol.% to about 2
vol.%. By “soluble” is meant that, upon addition of the blend to the completion brine,
the brine becomes clear to the sight and no visible precipitate forms on standing for 3
days. The final concentration of the blend in the completion fluid will depend upon
the composition of the completion fluid and the composition of the hydrocarbons
encountered. In general, the concentration and the time required for resolution of an
emulsion tend to increase with brine density. The concentration also may vary
depending upon the temperatures to which the fluid will be exposed, the required
concentration generally dec;reasing as the temperatures increaseés. Over-treatment may
result in a reduction of emulsion resolution efficiency.

A suitable final concentration preferably is determined prior to application
through the following simple test procedure. In order to assess the effectiveness of
candidate demulsifier blends, the demulsification properties are assessed as follows:

i) The candidate formulation is added to previously prepared completion
brines at an appropriate concentration at ambient temperature; -

2) The brine/blend mixture is added into a clean and dry graduated
centrifuge tube; .

3) A sample of the produced fluids (crude oil) that 1s répresentative of
that likely to be encount.ered by the brine during the completion process is caretully

added to the centrifuge tube;
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4) Without purposely mixing the two separate phases, the tube is capped
and placed into an oil bath that has been preheated to a temperature representative of
those likely to be encountered in the field;

S) The centrifuge tube is left undiéturbed in the o1l bath until the contents
have reached the bath temperature (for repeatability purposes the tubes are left in the
bath for the same duration for each test);

6) The centrifuge tube 1s carefully removed from the bath and vigorously

shaken for exactly 60 seconds;

7) The centrifuge tube is immediately returned to the bath and a timer is
initiated;
8) The contents of the centrifuge tube is inspected 5 minutes, 15 minutes,

30 minutes, and 60 minutes after mixing, noting the quantity of completion brine that
has resolved from the produced emulsion. Any observations regardihg aspects, such
as the élarity of the resolved brine and the appearance of any interface ié noted.
Preferred formulations, when added at a concentration of from about 0.25 %
to about-3 % v./v., preferably from about 1.0 % to about 3 % v.v., resolve an emulsion
comprising a solution of 50 vol.% brine (with additive) and 50 vol. % produced fluid
(from the field) within about 60 minutes, preferably about 30 minutes, more
preferably' about 15 minutes, most preferably about 5 minutes. A mixture is
“resolved” when two separate phases form--an aqueous phase and an organic phase.
In a preferred embodiment, at least 90 vol.% , preferably 95 vol.% or more, more
preterably about 99 vol.% or more, and most preferably 100 vol.% of the original

aqueous fraction is recovered as a “water drop.”
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The invention will be better understood with reference to the following

examples, which are illustrative only, and not intended to limit the invention to any

particular embodiment.

Example 1

In order to assess the solubility of a potential demulsifier blend, the blend was
added to a range of prepared completion brines at a variety of concentrations. The
-solubility of the material was visuafly assessed both on initial addition of the blend to
the brine, and after exp.osing the brine/formulation mixture to a temperature of 150 °F.
(65.56 °C.) for 30 minutes. The blend used in the following experiments

(“Formulation 1”°) was 92.50 w./w. water soluble glycol ether; 2.50 w./w. ethoxylated

fatty acid; and, 5.00 w/w amine salt of alkyl aryl sulfonic acid.

Formulation 1 was added to the listed brines at a concentration of 0.50 % v./v.,

and the following results were seen:

——————————— aa s

chloride/bromide mix

15.7 Ib./gallon zinc bromide Completely Soluble Completely Soluble
19.2 Ib./gallon zinc bromide Completely Soluble Completely Soluble

Brine Composition Solubility at Ambient | Solubility at 150 °F/30
Temperature . minutes |
Very Slight Haze
Completely Soluble
14.2 Ib./gallon calcium bromide Completely Soluble
15.1 Ib./gallon calcium Very Slight Haze

Formulation 1 was added to the listed brines at a concentration of 1.00 % v./v.,

and the following results were seen:
Solubility at 150 °F/30

Brine Composition Solubility at Ambient
Temperature minutes

Syriheiis Sea Water
11.6 1b./gallon calcium chloride
14.2:1b./gallon calcium bromide
15.1 Ib./gallon calcium
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chloride/bromide mix ] - . -
15.7 1b./gallon zinc bromide Completely Soluble Completely Soluble
19.2 lb./gallon zinc bromide Completely Soluble Completely Soluble

Formulation 1 was added to the listed brines at a concentration of 2.00 %

v./v., and the following results were seen:

o

l Brine Compositioﬁ

Solubility at Ambient Solubility at 150 °F/30

____Temperature minutes
| Synthetic Sea Water Very Shight Haze Very Slight Haze

11.6 Ib./gallon calcium chloride Very Slight Haze Completely Soluble
14.2 Ib./gallon calcium bromide |  Completely Soluble | Completely Soluble
15.1 1b./gallon calcium Very Slight Haze | Completely Soluble
chloride/bromide mix

15.7 Ib./gallon zinc bromide Completely Soluble Completely Soluble
19.2 1b./gallon zinc bromide Completely Soluble Completely Soluble

Example II

In order to assess the effectiveness of Formulation 1, the demulsification
properties wefe assessed as follows:

1) The candidate formulation was added to previousiy prepared
completion brines at an appropriate concentration at ambient temperature;

2) The brine/blend mixture was added into a clean and dry graduated

centrifuge tube;

3) A sample of prodﬁced tluids (crude oil) was carefully added to the

centrifuge tube;
4) Without purposely mixing the two separate phases, the tube was

capped and placed into an oil bath that had been preheated to a temperature of 150 °F.

(65.56 °C.);
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5) The centrifuge tube was left undisturbed in the oil bath until the
contents reached the bath temperature (for repeatability purposes the tubes were left in

the bath for the same duration for each test);

6) The centrifuge tube was carefully removed from the bath and

vigorously shaken for exactly 60 seconds;

7) The centrifuge tube was immediately returned to the bath and a timer
was 1nitiated:

8) The contents of the centrifuge tube was inspected 5 minutes, 15
minutes, 30 minutes, and 60 minutes after omixing, noting the quantity of compﬁletion
brine that had resolved from the produced emulsion. Any observations regarding -

aspects, such as the clarity of the resolved brine and the appearance of any interface

was noted.

The fluids used in the following examples had the following composition:

50.0 v/v. Completion Brine (with additive)
50.0% v/v. Produced Fluids (ex Field Location)

The following results were observed.

. Additive | Brine Additive Water Drop, % v/v
Concentration
| (% viv

| * 30 min | 60 min
6.0

None . 11.6 Ib/gallon i 0.00 23.0 | 400 | 48.0
calcium |

chloride
Formulation1 | 11.6 Ib/gallon 1.00 45.0 50.0 50.0 50.0
calcium
) chloride
Additive Brine Additive Water Drop, % v/v
Concentration |

(% viv)
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None 14.2 1b/gallon 0.00
| calcium
bromide
Formulation 1 | 14.2 lb/gallon 0.25
calcium
| chloride
| Formulation 1 | 14.2 Ib/gallon 0.50
| calcium |
chloride
Formulation1 | 14.2 1b/gallon 1.00
| calcium |
chloride
| Formulation1 | 14.2 Ib/gallon 1.50
calcium
| chloride
Formulation1 | 14.2 Ib/gallon 3.00
| calcium

chloride

9.0

50.0

50.0

438.0

50.0

50.0

Additive Additive
Concentration
- (Yoviv)
None 15.1 Ib/gallon

calcium Cl/Br
- blend
Formulation 1 | 15.1 Ib/gallon 0.25
. Cl/Br blend
| Formulation1 | 15.1 Ib/gallon 0.50
Cl1/Br blend
Formulation1 | 15.1 1b/gallon 1.00
C1/Br blend
| Formulation1 | 15.1 Ib/gallon 1.50
Cl/Br blend
Formulation1 | 15.1 Ib/gallon 3.00

Cl1/Br blend

S5 min

35.0

50.0

50.0

50.0

50.0

50.0

50.0

50.0

PCT/US02/05161
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60
min

15 min | 30 min

50.0

50.0

50.0

50.0

S min | 1S min | 30 min
|
200 | 30.0
I
50.0 | 50.0
50.0 50.0
l
. 50.0 | 50.0
| |
- 50.0 | 50.0
|
| 50.0 50.0
|
Water Drop, % v/v

32.0

IIllIl

50.0

50.0

50.0

50.0
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- Additive | " Brine Additive Water Drop, % v/v
Concentration
% viv

s
None | 15.7 Ib/gallon 0.00 2.0
| __' zinc bromide ' _ )
Formulation 1 | 15.7 Ib/gallon 1.00 48.0 --
- l zinc bromide I
Additive Water Drop, % v/v |
Concentration

Additive ' ' iti |
5 min | 15 min 60 min

Y viv
None | 19.2 Ib/gallon 0.00 2.0 2.0 - 2.0
zinc bromide o | -
l Formulation 1 | 19.2 Ib/gallon - 0.25 1.0 | 1.0 1.0 1.0

zinc bromide

Formulation 1 | 19.2 lb/gallon 0.50 1.0 | 1.0 1.0 1.0
| zinc bromide |
Formulation 1 | 19.2 Ib/gallon 1.00 2.0 25.0 50.0 50.0
zinc bromide L
| Formulation 1 | 19.2 Ib/gallon | 1.50 1.0 35.0 50.0 50.0
| zinc bromide | | |
Formulation 1 | 19.2 lb/gallon 3.00 4.0 50.0 50.0 50.0
zinc bromide 3 |

Formulation 1 was effective to resolve emulsions in a widep variety of brines
within at least 30 minutes. It appears that brines having a higher density may require
slightly longer resolution time.

Many. modifications may be made to the present invention without departing
from the s.pirit and scope of the present 1nvention. The embodiment described herein
is meant to be illustrative only and should not be taken as limiting the invention,

which is defined in the following claims.
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T claim:

1. A demulsifier composition to prevent or rescolve downhole
emulsions in agquacus scolutions, said demulsifier composition
consisting essentially of:

a demulsifying amount of one or more salts of alkylaryl
sulfonic acid effective to perform a function selacted £rom
the group consisting of demulsifying an emulsion in an agueous
solution and preventing formation of an emulsion in an agqueous
solution;

a first solubilizing guantity ©f a non-ionic surfactant
effective to solubilize said demulsifier in said agqueous
solution, said non-ionic surfactant consisting essentially of
an alkoxylated compound having the following general formula:

R°0 (CH;CHR'O) «R®

whereain

R® is an alkyl group having from about 8 to about 16
carbon ateoms;

R’ independently is selected from the group consisting of
hydrogen and alkyl groups having from about 1 to about 6
carbon atoms;

R*® is selected from the group consisting of hydrogen and
alkyl groups having from about 1 to about 6 carbon atoms;

x is from about 2 to about 20; and

a sacond solubilizing quantity of a mutual orxrganic
solvent slected from the group consisting of water soluble
glycol ethers, water soluble amides, water soluble ketones,
and water seluble alcohols selected from the group consisting
of methanol, ethanol, l-propancl, and 2-propanol, said mutual

organic solvent being effective to solubilise said demulsifier

and said non-ionic surfactant to produce sazid demulsifier

composition.

18
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2. The composition of claim 1 wherein said agqueous solution

ie a brine.

3. The composition of ¢laim 2 wherein
said demulsifying amount of said demulsifier is from

about 1 wt. & to abeout 20 wt. %;
said firat solubilizing quantity of said non-ionic
surfactant is from about 1 wt. % to about 10 wt. %; and

said second solubilizing cquantity of said mutual organic

gsolvent ic from about 60 to about 58 wt. %.

4. The composition <¢f claim 2 wherein

said demulsifying amount of said demulsifier is from

about 2 wt. % to about 10 wt. %; and
said second solubilizing quantity of said mutual organic

solvent is from about 85 to about 95 wt. %.

5. The composition of claim 1 wherein

said demulsifying amount of said demulsifier is from
about 1 wt. % to about 40 wt. %;

said first solubilizing guantity of said non-ionic
gurfactant is from about I wt. % to about 10 wt. %; and

said second scolubilizing guantity of said mutual oxrganic

solvent is from about 60 to about 98 wt. %.

E. The composition of claim 1 wherein

said demulsifying amount of said demulsifier is from

about 2 wt. % to about 10 wt. %; and
said second solubilizing quantity of sgaid mutual organice

solvent is from about 85 to about 95 wt. %.

7. The demulsifier composition of claim 1 wherein said

mutual organic solvent is selected from the group consisting

of water soluble propylene glycol ethers, N,N-
dimethylformamide, N,N-dimethylac¢etamide, l-methyl-2-
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pyrrolidinone, acetone, methanol, ethanol, l-propancl and 2-

propanol.

8. A demulsifier composition to prevent or resolve downhole
emulsions in acqueous solutions, said demulsifier composition
consisgting essentially of:

a demulsifying amount of an amine salt of alkylaryl
sulfonic acid effective to perform a function
selected from the group consisting of demulsifying
an emilsion in an agueous solution and preventing
formation of an emulgion in an agqueocus scolution;

a first solubilizing dquantity of a non-ionic surfactant
effective to s¢lubilize said demulsifier in said
agqueous solution, said non-ionic surfactant
consisting essentially of an alkoxylated compound

having the following general formula:

R®0 (CHzCHR'O) ,R®

wherein

R® is an alkyl group having from about 8 to about 16
carbon atoms;

R’ independently is selected from the group consisting of
hydrogen and alkyl groups having from about 1 to about 8§
carbon atoms;

R° ig selected from the group consisting of hydrogen and
alkyl groups having f£rom about 1 to about 6 carbon atoms;

X i3 from about 2 to about 20; and

a second golubilizing quantity ©f mutual organic solvet
selected from the group consisting of water soluble glycol

ethers, water soluble amides, water soluble ketones, and water

soluble alcohols selected from the group consisting of
methanol, ethanol, l-propanol, and 2-propanol, said mutual
organic solvent being effective to solubilize gaid demulsifier

and said non-ionic surfactant to produce said demulsifier

composition.
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9. A demulsifier composition consisting essentially of

a demulsifying amount of one or more salts of alkaryl
sulfonic acid effective to perform a function
selected from the group congisting of demulsifying
an emulsion in an agqueous solution and preventing
formation of an emulsion in an agueocus solution;

a first solubilizing quantity of an alkoxylated compound
effective to solubilize said demulsifier in said

acneous solution, said alkoxylated compound having

the following general-formula:

R0 {CH.CHR0) R®
wherein

R® is an alkyl group having from about 8 to about 16

carbon atoms;

R’ independently is selected from the group consisting of
hyvdrogen and alkyl groups having from about 1 to about 6
carbon atoms:

R® ig selected from the group consisting of hydrogen and
alkyl groups having from about 1 to about & carbon atoms;

x is from about 2 to about 20; and |

a second solubilizing quantity of cona or more water

soluble alkanol ethers having the formula
R*°0 (CH,CHR0O) ,R*?
wherein R*?, R* and R'¥ independently are selected from
the group consisting of hydrogen and alkyl groups

having from about 1 to about 6 carob atoms; and

z 1a from about 1 to about 22.
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10. The composition of c¢laim 9 wherein

R? and R* are hydrogen;
R? is selected from the group consisting of methyl, ethyl,
propyl, iso-propyl, and butyl groups;

2 is from abouvt 1 to about 8.

11.. The composition of claim 10 wherein

said demulsifying amount of said demulsifier is from
about 1 wt. % to about 40 wi. %;

said first solubilizing quantity of said alkoxylated
compound ig from about 1 wt. % to about 10 wt. %; and

said second solubilizing quantity of said one or more

water-soluble alkanol ethers is from about 60 to about 98 wt.

¥ .

12. The composition of «<laim 10 wherein

said demulsifying amount of said demulsifier is from
about 2 wt. % to about 10 wt. %; and

gaid second soluwbilizing gquantity of said one or more

water-soluble alkanol ethers is from about 85 wt. % to aboub

o8 w. =.

13, The composition of claim & wherein said one or more
water-soluble alkanol ethers is selected from the group
consisting of ethvlene glycol monobutyl ether (EGMBE) and
ethylene glycol monomethyl ether (EGMME) .

14. The composition of ¢laim 13 wherein

said demulsifying amount of said demulsifier is from
about 1 wt. % to about 40 wt., %;

said first solubilizing quantity of said alkoxylated
compound is from about 1 wt. % to about 10 wt. %; and

gaid second scolubilizing quantity of said one or more
water-soluble alkanol ethers is f£rom about 60 to about °98 wt.
% .
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15. The composition of claim 13 wherein

sald demulsifying amount of said demulgifier is from
about 2 wk. % to about 10 wt. %; and

said second solubilizing quantity of said one or more

water-soluble alkanol ethers is £rom about 85 to about 95 wt.
% .

16. The composition of claim 9 wherein said demulsifier is a

2 -propanamine salt of dodecyl benzene sulfonic acid.

17. The composition of claim ¢ wherein said alkoxylated
compound has a hydrophilic-lipophilic balance (HLB) value of
Erom about % to about 20.

18. The composition of c¢laim 8 wherein said alkoxylated

compound hes a HLB value of about 8 to about 15.

19. The composition of claim 9 wherein

said demulsifying amount of said demulgifier is from
about 1 wt. % to about 40 wt. %;

said first solubilizing quantity of said alkoxylated
compound is from about 1 wt. % to about 10 wt. %; and

said second solubilizing quantity of said ¢ne or more

water-goluble alkanol ethers i1s from about 60 to about 98 wt.

%.

20. The composition of claim 9 wherein

said demulsifyving amount of said demulsifier is from

about 2 wkt. % to about 10 wt, %; and

said second solubilizing quantity of said one or more

water-soluble alkanol ethers is from about 85 to about 95 wt.

% .
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21. A,démulsifier compesition to prevent or resolve downhole
emulsions in agqueocus solutions, sald demulsifier composition
consieting essentially of:

a demulsifyving amount of a 2-propanamine salt of dodecyl
benzene sulfonic acid effective to perform a function selected
from the group consisting of demulsifving an emulsion in an
aqueous solution and preventing formation of an emulsion in an
aqueous solution;

a first solubilizing guantity of én alcohol ethoxylate
having the following general formula

R°0 (CH2CHR'0O) 4R®

wherein

R° is an alkyl group having from about 8 to about 16
carbon atoms;

R’ independently is selected from the group consisting of
hydrogen and alkyl groups having from about 1 to about 6
carbon atoms;

R? is selected from the group consisting of hydrogen and
alkyl groups having from about 1 to about € carbon atoms;

X is from about 2 to about 20; and

a second solubilizing quantity of a mutual organic
solvent selected from the group consisting of ethylene glycol
monobutyl ether (EGMBE) and ethylene glycol monomethyl ether
(EGMME) .

22. The composition of claim 21 wherein
R® iz a linear alkyl group having from about 14 to about
15 carbcn atoms; and

¥ i1 from about 5 to about 10.

23. The composition of claim 22 wherein said agqueous solution

is a brine.
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24. The composgition of ¢laim 22 wherein

gsaid demulgifying amount of said 2-propanamine galt of
dodecyl benzene sulfonic acid is from about 1 wt. % to about
40 wt. %;

said first scolubilizing guantity of said alcohol
ethoxylate is from about 1 wt. % to about 10 wt. %; and

said second solubilizing quantity of said matual organic
solvent is from about 60 wt. % Lo about 98 wt. %.

25. The composition of claim 22 wherein

said demulsifying amount of said 2-propanamine salt of
dodecyl benzene sulfonic acid iz from about 2 wt. § to about
10 wt. %; and

said second solubilizing quantity of said mutual organic

solvent is from about 85 wt. % to about 95 wt. %.

26. The composition of ¢laim 21 wherein said agueous solution

i8& a brine.

27. The composition of claim 21 wherein

said demulsifying amount of said Z2-propanamine salt of
dodecyl benzene sulfonic acid 13 from about 1 wt. % to about
40 wt. %;

sald first solubilizing quantity of said alcochol
ethoxylate 18 from about 1 wk. % to about 10 wt. %; and

said second solubilizing cuantity of said mutual organic

solvent is from about 60 wt. % to about 98 wt. %.

28. The composition of claim 21 wherein

said demulsifying amount of said 2-propanamine salt of
dodecyl benzene sulfonic acid is from about 2 wt. % to about
10 wt. %; and

sald second solubilizing quantity of said mutual organic

solvent i1ig from about 858 wkt. % to about 95 wt. %.
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29. A demulsifier composition to pravent or resolve downhole
emulsions in agqueous scolutions, said demulsifier composition
consisting essentially of: '

a demulsifying amount of one or moxe salts of alkylaryl
sulfonic acid, effective to perform a function selected from
the group consisting of demulsifying an emulsion in an agqueous
solution and preventing formation of an emulsion in an agqueous
solution;

a first solubilizing quantity of a non-ionic surfactant
salected from the group consisting of polyoxyalcohols, tall
o0il ethoxyethylate having from about 6 to about 15 moles of
ethylene oxide, ethoxylated.nonylphenols,-andphosPhated fatty
alcochol ethoxylates having from about 2 to about 10 moles of
ethoxylation; and |

a second solubilizing quantity of a mutual organic
solvent selected from the group consisting of water soluble

glycol ethers, water soluble amides, water soluble ketones,
and water soluble algohols selected from the group consisting
of methenol, ethanol, l-propancl, and 2-propancl, said mutual
organi¢ solvent being effective to solubilize said demulsifier
and said non-ionic surfactant to produce said demulsifier

composition.

30, The composition of claim 29 wherein =said acueous solution

18 a brine.

31. The composition of claim 30 wherein

said demulsifying amount of sald demulsifier is f£rom
about 1 wt. % to about 40 wt. %;

said first solubilizing gquantity of =zaid non-ionic
surfactant is from about 1 wt. % to about 10 wt. %; and

sald gecond zclubilizing quantity of said mutual organic

solvent is from about 5§00 to about 98 wt. %.
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29 Tha ~rammnaition of claim 30 wherein
said demulsifying amount of said demulsifier is from

about 2 wt., % to about 10 wt. %; and
salid second solubilizing quantity of said mutual organic

golvent i1s from about 85 to about 95 wt. %.

33. The demulsifier composition ¢of claim 30 wherein said
mutual organic solvent i1is selected from the group consisting
of water soluble propylene glycol ethers, N,N-
dimethylformamide, N,N-dimethylacetamide, l-methyl-2-
pyrrolidinone, acetone, methancl, ethancl, l-propanocl and 2-

propanocl.

34. The brine of claim 30 wherein said non-ionic surfactant

has an HLB of from abour 8 to about 15.

35. The brine of c¢laim 30 wherein said mutual organic solvent
is gselected from the group consisting of ethylene glycol
monobutyl ether (EGMBE) and ethylene glycol monomethyl ether
(EGMME) .

36. The composition of claim 29 wherein

sald demulsifying amount of said demulsifier is from
about 1 wt. 3% to about 40 wt. %;

sald first solubilizing quantity of said non-ionic
surfactant i3 from about 1 wt. % td about 10 wt. %; and

said second golubilizing quantity of sgaid mutual organic

solvent is from about 60 to about 98 wkt. %.

37. The compesition of e¢laim 238 wherein
sald demulsifying amount of said demulsifier is from
about 2 wt. % to about 10 wt. %; and

said gecond solubilizing quantity of said mutual organic

saolvent is from about B85 to about 95 wkt. %.
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38. The demulsifier composition of claim 29 wherein said
mutual organic solvent is selected from the group consisting
of water soluble propylene glycol ethers, N,N-
dimethylformamide, N,N-dimethylacetamide, l-methyl-2-
pyrrolidinone, acetone, methanol, ethanol, l-propanol and 2-

propanol.

39. The brine of claim 29 wherein said non-ionic surfactant
has an HIEB of from about 8 to about 15,

40. The brine of claim 29 wherein said matuwal organic solvent
is selected from the group consisting of ethylene glycol
monobutyl ether (EGMBE) and ethylene glycol monomethyl ether
(EGMME) .

41. A brine comprising:

said brine, selected £rom the group conasisting of a
drilling fluid, & workover fluid, and a completion f£fluid, said
brine compriging:

a demulsifying amount ¢f one or more salts of alkylaryl
sulfonic acid effective to perform a function selected from
the group consisting of demulsifying an emulgion in said
agueocus golution and preventing formation of an emulszion in
salid aqueous solution;

a first solubilizing gQuantity of a non-ionic surfactant
effective to solubilize said demulsifier in said agueous
golution;

a second solubilizing guantity of a mutual organic
solvent selected from the group consisting of water soluble
glycol ethers, water goluble amidas, water soluble ketones,
and water soluble alcohols selected from the group consisting
of methanol, ethanol, l-propancl, and 2-propancl, said mutual

organi¢c solvent being effective to solubilize gsaid demulsifier

and said non-ionic surfactant to produce said brine.
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42. The brine of claim 41 wherein said non-ionic¢ surfactant
comprises an alkoxylated compound having the following general
formula:

R°0 (CH;CHR0) ,R®

wherein

R® is an alkyl group having from about 8 to about 16
carbon atoms;

R’ independently is selected from the group consisting of
hydrogen and alkyl groups having from about 1 to about 6
carbon atoms;

R! is selected from the group consisting of hydrogen and
alkyl groups having from about 1 to about 6 carbon atoms;

x is from about 2 to about 20

43. The brine of claim 42 wherein said non-ionic surfactant
has an HLB of from about 8 to about 15.

44, The brine ¢f claim 43 wherein said wmutual organic solvent
igs selected from the group consisting of water soluble
propyvlene glycol ethers, N,N-dimethylforxmamide, N,N-
dimethylacetamide, l-methyl-2-pyrrolidinone, acetone,

methanol, ethanol, l1-propanol and 2-propanol.

45. The brine of claim 44 wherein said demulsifier comprises

an amine sgalt of said alkylaryl sulfonic acid.

46. The brine o¢f claim 42 wherein said mutual organic solvent
is8 selected from the group consisting of water soluble
propylene alycol ethers, N,N=-dimethylformamide, N,N-
dimethylacetamide, I-methyl-2-pyrrolidinone, acetone,

methanol, ethanol, l-propancl and 2-propanol.

47. The brine of claim 42 wherein said demulsifier comprises
an amine salt of said alkylaryl sulfonic acid.
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48. The brine of claim 42 wherein said mutual organic solvent
comprises one or more wat.er soluble alkanol ethers having the

formula
R*°0 (CH,CHRMQ) ;R

wherein

R, R and R independently are selected from the group
consisting of hydrogen and alkyl groups having from about 1 to
about 6 carbon atoms; and

2z 18 from about 1 to about 22.

49. The brine of claim 41 wherein said non-ionic surfactant

has an HLB of from about B8 to about 15.

50. The brine of claim.49 wherein said mutual organic scolvent
is selected from the group congisting of water scluble
propvlene glycol ethers, N,N-dimethylformamide, N,N-
dimethylacetamide, l-methyl-2-pyrrolidinone, acetone,

methanol, ethanol, l-propanol and 2-propanol.

S1. The brine of claim 50 wherein salid non-ionic surfactant

is selected from the group consisting of polyoxyalcohols, tall
o0il ethoxyethylate having from about 6 to about 15 moles of
ethylene oxide, ethoxylated nonvliphenols, and phosphated f£atty

alcohol ethoxylates having £rom about 2 to about 10 moles of

ethoxylation.

52. The brine of claim 51 wherein said demulsifier comprises

an amine salt of said alkylaryl sulfonic acid.

83. The brine of claim 50 wherein said demulsifier comprises

an amine salt of said alkylaryl sulfonic acid.
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54. The brine of e¢laim 49 wherein said non-ionic surfactant
ig selected from the group consisting of polyoxyalcecohols, tall
oil ethoxyethylate having from about 6 to about 15 moles of
ethylene oxide, ethoxylated nonylphenols, and phosphated fatty
alcohol ethoxylates having from about 2 to about 10 moles of

ethoxylation.

5. The brine of c¢laim 49 wherein said mutual organic solwvent
is selected from the group consisting of ethylene glycol .
monobutyl ether (EGMBE) and ethylene glycol monomethyl ether
(EGMME) .

56. The brine of claim 41 wherein said mutual organic solvent
ig selected from the group consisting of water soluble
propylene glycol ethers, N,N-dimethylformamide, N,N-
dimethylacetamide, l-methyl-2-pyrrolidinone, acetone,

methanol, ethanol, l-propanocl and 2-propanol.

57. The brine of claim 56 wherein said non-ionic surfactant
is selected from the group consisting cof polyoxyalcohols, tall
0il ethoxyethylate having from about 6 to about 15 moles of
ethylene oxide, ethoxylated nonylphenols, and phosphated fatty
alcohol ethoxylates having from about 2 to about 10 moles of

ethoxylation.

58. The brine of claim 41 wherxein said non-iomnic¢ surfactant
is selected from the group consisting of polyoxyalcohols, tall
¢il ethoxvethylate having from about 6 to about 15 moles of
ethylene oxide, ethoxylated nonylphenols, and phosphated fatty

alcohol ethoxylates having from about 2 to about 10 moles of

ethoxylation.

59. The brine of claim 58 wherein said demulsifier comprises

an amine salt of said alkylaryl sulfonic acid.
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60. The brine of claim H9 wherelin said mutual organic solvent
iz selected from the group consisting of ethylene glycol

monobutyvl ether (EGMBE) and ethylene glycol monomethyl ether
(EGMME) .

61l. The brine of claim 58 wherein said mutual organic solvent
comprises ona or more water soluble alkanol ethers having the

formula

R*°0 (CU,CHR''Q) .R*

wherein

R, R* and R independently are salected from the group
consisting of hydrogen and alkyl groups having from about 1 to
about 6 carbon atoms; and

z is f£rom about 1 to about 22.

62. The brine ¢of claim 41 wherein said demulsifier comprises

an amine salt of said alkylaryl sulfonic acid.

63. The brine of claim 41 wherein said non-ionic surfactant
comprises an alkoxylated compound having a hydrophilic-
lipophilic balance (HLB) wvalue of frbm.about 5 to about 20 and
having the following general formula:
R°0 (CH,CHR'0) 4R®

wherein

R® independently is selected from the group consisting of
hydrogen, acyl groups and alkyl groups having from about to
ahout 22 carbon atoms, said acyl groups having the following

general formula:

o
|

RQ_.. O a—
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wherein R is an alkyl group having from about 1 to about
24 carbon atoms;

R’ independently is selected from the group consisting of
hyvdrogen and alkyl groups having from about 1 to about 6
carbon atoms;

R® is selacted from the group consisting of hydrogen and

alkyl groups having from about 1 to about 6 carbon atoms; and

x 18 from about 1 to about 20.

64. The brine of claim 41 wherein said mutual organic solvent

comprises one oOr more wacer soluble alkanol ethers having the

formula
R0 (CH,CER0) ,R*?
wherein
R, R and R*® independently are selected from the group
conselsting of hydrogen and alkyl groups having from about 1 to
about 6 carbon atoms; and
z ig from about 1 to about 22.

65. The brine of c¢laim 41 wherein said mutual organic solvent
is selected from the group consisting of ethylene glycol
monocbutyl ether (EGMBE) and ethylene glycol monomethyl ether
(EGMME) .

66. The brine of claim 50 wherein said non-ionic surfactant
comprises an alkoxylated compound having a hydrophilic-
lipophiliec balance (HLB) value of from about 5 to about 20 and
having the following general formula:
R°0 (CHaCHR'0) »R°

wherein

R6 independently is selected from the group consisting of
hydrogen, acyl groups and alkyl groups having from about 1 to
about 22 carbon atoms, said acyl groups having the following

general I[ormula:
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]
R9_C_.

wherein R’ is an alkyl group having from about 1 to about
24 carbon atoms;

R’ independently is selected from the group consisting of
hydrogen and alkyl groups having from sbout 1 to about 6

carhon atoms;
R® is selected from the group consisting of hydrogen and

alkyl groups having from about 1 to about 6 carbon atoms; and

x 18 from about 1 to about 20.

67. A demulsifier compesition consisting essentially of:

a demilsifying amount of an amine salt of alkylaryl
sulfonic acid effective to perform a function selected from
the group consisting of demulsifying an emulsion in an agueous
solution and preventing formation of an emulsion in an agueocus
solution;

a first solubllizing quantity of a non-ionic surfactant
effective to solubilize said demulsifier in said agqueous
seolution, said non-ionic¢ surfactant congisting essentially of
an alkoxylated compound having the following general formula:

R°0 (CH,CHR’0) xR°

wherein

R* is an alkyl group having from about 8 to about 16
carbon atoms:

R’ independently is selected from the group consisting of

hydrogen and alkyl groups having from about 1 to about 6

carbon atoms;
R’ is selected from the group consisting of hyvdrogen and

alkyl groups having from about 1 to about 6 carbon atoms:;
x is from about 2 to about 20; and

a gsecond solubilizing quantity of a mutual organic

solvent consisting essentially of one or more water-soluble
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alkanol ethers having the formala
' R*%0 (CH,CHR**Q) .R*?
wherein
®° RY and R4 independently are selected from the group
consisting of hydrogen and alkyl groups having from about 1 to
about 6 carbon atoms; and

z is from about 1 to about 22.

68. A demulsifier composition to prevent or resolve downhole
emulsions in aqueous soclutions, said demulsifier composition
consisting essentially of:

a demulsifying amount of an amihe salt of said alkylaryl
aulfoenic acid, effective to perform a function selected from
the group consisting of demulsifying an emulsion in an agqueous
solution and preventing Eormation of an emulsion in an agueous
solution;

a first solubilizing guantity of a non-ionic surfactant
selected from the group consisting of polyoxyalcohols, tall
oil ethoxyethylated having from about 6 to about 15 moles of
ethylene oxide, ethoxylated nonylphenols, and phosphated fatty
alcohol ethoxylates having from about 2 to about 10 moles of
ethoxylation; and

a second solubilizing quantity of a mutual organic
golvent selected from the group ¢onsisting of water soluble
glyecol ethers, water soluble amides, water soluble ketones,
and water soluble alcohols selected from the group consisting
of methanol, ethanol, l-propanol, and 2-propanol, said mutual
organic solvent being effective to solubilize said demulsifier
and said non-ionic surfactant to produce said demulsifier

compesition.

59. The brine of ¢laim 68 wherein said mutual organic solvent
is selected from the group consisting of ethylene glycol

monobutyl ether (EGMBE) and ethylene glycol monomethyl ether
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(EGMME) .

70. A demulsifier composition to prevent or resolve downhole
emulsionzg in adqueous solutions, said demulsifier composition
consisting essentially of:

a demulsifying amount of an amine salt of said alkylarvyl
sulfonic acid, effective to perform a function selected from
the group consisting of demulsifying an emulsion in an agqueous
solution and preventing formation of an emulsion in an agqueous
solution;

a first solubilizing quantity of a non-~ionic surfactant
salected from the group consisting of polyvoxyalcohols, tall
oil ethoxyethylate having from about é to about 15 moles of
ethylene oxide, ethoxylated nonylphenols, and phosphated fatty
alcohol ethoxylateé having Erom about 2 to about 10 mocles of
aethoxylation; and

a second solubilizing gquantity of a mutual organic
solvent selected from the group consigting of water soluble
propylene glycol ethers, N,N-dimethylformamide, N,N-
dimethylacetamide, l-methyl-2-pyrrolidinone, acetone,
mathanol, ethanol, l-propanocl and 2-propanol, said mutual
organic solvent being effective to solubilize said demulsifier
and sald non-ionic surfactant to produce said demulsifier

compesition.

71. A demulsifier composition to prevent or resolve downhole
emulsions in a brine, said demulsifiexr composition consisting
essentially of:

a demulsifying amount of an amine salt of said alkylaryl
sulfonic acid, effective to perform a function selected from
the group consisting of demulsifying an emulsion in a brine

and preventing formaticn of an emulsidn in a brine;
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a first solubilizing quantity of a non-ionic surfactant
selected from the group consisting of pclyoxyalcohols, tall
oil ethoxyethylate having from about &6 to about 15 moles of
ethylene oxide, ethoxylated nonylphenols, and phosphated fatty
alcohol ethoxylates having from about 2 to about 10 moles of
ethoxylation; and

a second solubilizing quantity of a mutual organic
solvent selected from the group consisting of water soluble
glycol ethers; water soluble amides, water soluble ketones,
and water soluble alcohels selected from the group consisting
of methanol, ethanol, l-propanol, and 2-propancl, said mutual
organic solvent being effective to solubilize said demulsifier
and said non-ionic surfactant to produce said demulsifier

composition.

72. The brine of claim 71 wherein said mutual organic seolvent
is selected from the group consisting of ethylene glycol

monobutyl ether (EGMBE) and ethylene glycol monomethyl ether
(EGMME) .

73. A demulgifier compesition to prevent or resolve downhole
emulsions in brines, said demulsifler composition consisting
egssentially of:

& demulsifying amount of an amine salt of said alkylaryl
sulfonic acid, effective to perform a function selected from
the group consisting of demulsifying an emulsion in a brine
and preventing formation of an emulsion in a brine;

a first solubilizing quantity of a non-ionic surfactant
selected from the group consisting of polyeoxyalcoholg, tall
o0il ethoxyethylate having from about 6 to about 15 moles of
ethylene oxide, ethoxylated nonylphenols, and phosphated fatty
alcohol ethoxylatez having from about 2 to about 10 moles of
ethoxylation; and

& second s0lubilizing quantity of a mutual organic

solvent selected from the group consisting of water soluble
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propylene glycol ethers, N,N-dimethylformamide, N,N-
dimethylacetamide, l-methyl-2-pyrrolidinone, acetone,
methanol, ethanol, l-propanol and 2-preopancl, said mutual
organic solvent being effective to solubilize said demulsifier
and said non-ionic surfactant to produce said demilsifier

composition.

74. A demulsifier composition to prevent or resolve downhole
emulsions in agqueous solutions, said demulsifier compbsition
consisting essentially of: '

a demulsifying amount of one or more salts of alkylarvyl
sulfonic acid, effective to perform a function selected from
the group consisting of demulsifying an emulsion in an agueous
solution and preventing fLormation of an emulsion in an agqueous
solution;

a first solubilizing quantity of a non-ionic surfactant
selected from the group consisting of polyoxyalcohols, tall
0lil ethoxyethylate having from about 6 to about 15 moles of
ethylene oxide, ethoxylated nonylphenols, and phosphated fatty
alcohol ethoxylates having from about 2 to about 10 moles of
ethoxylation; and

a gecond solubilizing quantity of a mutual organic
golvent consisting essentially of one or more water soluble
alkanol ethers having the formula

R0 (CH,CHR™0) ;R*?

wherein

R*®, R and R independently are selected from the group
consisting of hydrogen and alkyl groups having from about 1 to
about € carbon atoms; and

z is from about 1 to about 22, said mutual organic
solvent being effective to solubilize said demulsifier and
said non-1ionic surfactant to produce said demulsifier

composition.

75. A demulsifier composition to prevent or resolve downhole
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emulsions in brines, said demulsifier composition consisting
essentially of:

a demulsifying amcunt ©f one or more salts of alkylaryl
sulfonic acid, effective to perform a function selected from
the group consisting of demulsifying an emulsion in a brine
and preventing formation of an emulsion in a brine;

a first solubilizing quantity of a non-ionic surfactant
selected from the group consisting of polyoxyalcohols, tall
oil ethoxyethylate having from about 6 to about 15 moles of
ethylene oxide, ethoxylated nonylphenols, and phosphated fatty
alcohol'ethoxylates having from about 2 to about 10 moles of
ethoxylation; and

a second solubilizing guantity of a mutual organic
solvent consisting essentially of one or more water soluble
alkanol ethers having the formula

R*%0 (CH,CHR!!0O) .R**

wherein

R, R* and R'® independently are selected from the group
consisting of hydrogen and alkyl coups having from about 1 to
about 6 carbon atoms; and

z 18 from about 1 to about 22, said mutual organic

solventbheing effective to solubilize said demulscfier and said

non-iconic surfactant to produce said demulsifer composition.

76. A demulzifier composition to prevent or resolve downhole
emulsions in aqueous solutions, said demulsifier composition
consisting essentially of:

a demulsifying amount of an amine salt of said alkylaryl
sulfonic acid, effective to perform a function selected from

the group consisting of demulsifying an emulsion in an agqueous

scolution and preventing formation 0f an emulsion in an agqueous
sclution;
a first solubilizing gquantity of a non-ionic surfaetant

selected from the group consisting of polyoxyalcohols, tall
01l ethoxyethylate having from about 6 to about 15 moles of
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ethylene oxide, ethoxylated nonylphenols, and phosphated fatty
alcohol ethoxylates having from about 2 to about 10 moles of
ethoxylation; and

a seceond solubilizing quantity of a mutual organic
golvent consisting essentially of one or more water soluble
alkanol ethers having the formula

R*°0 (CH,CHR'0) R

wherein

R, R and R* independently are selected from the group
consisting of hydrogen and alkyl coups having from about 1 to
about 6 carbon atoms; and

z 18 from about 1 to about 22, said mutual organic

solventbeing effective to solubilize said demulsofier and said

non-ionic surfactant to produce said demulsifer composition.

77. A demulsifier composition to prevent or resolve downhole
emulsions in a brine, said demulsifier composition consisting
egsentially of:

a demulsifying amount of an amine salt of said alkylaryl
sulfonic acid, effective to perform a function selected from
the group consisting of demulsifying an emulsion in a brine
and preventing formation of an emulsion in a brine;

a first solubilizing quantity of a non-ionic surfactant
selected from the group consisting of polyvoxyalcohols, tall
oil ethoxvyethylate having from about 6 to about 15 moles of
ethylene oxide, ethoxylated nonylphencls, and phosphated fatty
alcohol ethoxylates having from about 2 to about 10 molegs of
ethoxXylation; and

a second solubililizing guantity of a mutual organic
sOlvent consisting esgsentially of one or meore water soluble
alkanol ethers having the formula

R*“0O (CH:CHR''0) ,R*?

wherain
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R, R and R independently are selected from the group
consisting of hydrogen and alkyl coups having from about 1 to
about € carbon atoms; and

z is from about 1 to about 22, said mutual organic
solventbeing affective to solubilize zaid demulsofier and said

non-jionic surfactant to produce said demulsifer.

78. A demulsifier composition to prevent or resolve downhole
eamilsions in brines, said demulsifier composition comnsisting
esaentially of:

a demulsifying amount of an amine galt of said alkylarvyl
sulfonic acid, effective to perform a function selected from
the group consisting of demulsifying an emulsion in a brine
and preventing formation of an emulsion in a brine;

a first solubilizing quantity of a non-ionic surfactant
selected from the group consisting of peolyoxyalcohols, tall
oil ethoxyethyiate having from about 6 to about 15 moles of
ethylene oxide, ethoxylated nonylphenols, and phosphated fatty
alcohol ethoxylates having from about 2 to about 10 moles of
ethoxylation; and |

a gecond solubilizing quantity of a mutual organic
solvent consisting essentially of one or more water soluble
alkanol ethers having the formula

R*®0 {CH,CHR™0) ,R"?

wherain

R, R™ and R*? independently are selected from the group
conzgisting ¢f hydrogen and alkyl c¢oups having from about 1 to
about 6 carbon atoms; and

z is from about 1 tio about 22, gaid mutual organic

solventbeing effective to solubillize said demulsofier and said

non-ionlic surfactant to produce sald demulsifer composition.
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