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ANHYDRIDE DEMULSIFIER FORMULATIONS
FOR RESOLVING EMULSIONS OF WATER AND OIL

CROSS-REFERENCE TO RELATED APPLICATION

[001]  This application is a continuation-in-part of U.S. Patent Application Serial No.
12/132,842, filed on June 4, 2008, now pending, entitled “UTILIZATION OF AN ANHYDRIDE
AS A DEMULSIFIER AND A SOLVENT FOR DEMULSIFIER FORMULATIONS,” which is

. meorporated herein by reference in its entirety.

TECHNICAL FIELD

[002]  This invention relates to demulsifier compositions and methods. for resolving
emulsions of water and oil. More particularly, the invention relates to resolving water external
emulsions of water and o1l and complex emulsions of water and oil. The invention also relates to
anhydride compositions including one or more anhydrides for use as a demulsifier or as a
component 1n demulsifier compositions for use in resolving such emulsions of water and oil.
This invention has particular applicability in cold climates where low temperature stability is

required.

BACKGROUND

[003]  Crude oil produced from geological formations can contain various amounts of

water. Water and crude o1l are naturally non-miscible; however, when naturally occurring

~Interfacial active compounds are present, these compounds can aggregate on the water and oil

interface and cause water to form droplets within the bulk oil phase. During crude oil lifting
through production tubings, the water and oil encounters an increased mixing energy from rapid
tlow through chokes and bends. This additional mixing energy can emulsify the water and oil.
Such an o1l external, water internal two-phase system is commonly referred to as a crude oil

emulsion, which can be quite stable. The presence of water in crude o1l, however, can interfere

- with refining operations, induce corrosion, increase heat capacity, and result in reduced handling

capacity of pipelines and refining equipment. Therefore, the crude oil that is to be shipped out of
the oilfield should be practically free of water and usually has a maximum water content limit of

about 0.5 to 3% by total weight, depending on the type of crude and oil company.
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[004] The emulsified water can also contain various amounts of salts. These salts are
detrimental to crude oil refining processes due to potential corrosion in the refinery. In crude oil

refining, desalting techniques comprise the deliberate mixing of the mcoming crude oil with a

fresh “wash water” to extract the water soluble salts and hydrophilic solids from the crude oil.

Primary dehydration of the crude oil occurs in oil field water oil separation systems such as “free

>

water knock out” and “phase separators.” Quite often, these systems are not adequate for
efficient separation due to factors such as over production, unexpected production changes, and
system underdesigns. In these cases, emulsion-bfeaking chemicals are added to the production

processes to assist and promote rapid water oil separations.

[005] Commonly used emulsion-breaking chemicals or demulsifiers include
alkylphenol formaldehyde resin alkoxylates (AFRA), polyalkylene glycols (PAG), organic
sultfonates, and the like. These compounds, however, may not provide satisfactory performance

in all instances. In particular, in extremely cold weather (e.g., -40°C and below) various

- problems are known. These active ingredients are typically viscous and require a suitable solvent

to reduce the viscosity of the demulisifier blend. Accordingly, there is an ongoing need for new,
economical and effective chemicals and processes for resolving emulsions into the component

parts of water and o1l or brine, including processes and compositions that are suitable for cold

climates.

1006] Organic acids are commonly used in demuisifier formulations to enhance
performance. Organic acids (and occasionally inorganic acids) are also sometimes used as
separate or supplementary treatments to conventional demulsifier formulations. Such acids or
formulations containing acids require solvents to stabilize the blend, especially in cold climate
conditions where ireezing 1s an 1ssue and pour points of less than -40°C are required. Inactive

solvents comprise large proportions of the total volume of a demulsifier blend, especially when

the blend is used in cold climates. The purpose of such solvent is primarily viscosity reduction to

allow handling and prevent ifreezing. The problem is that such blends contain significant

amounts of solvent.

[007] A main challenge in oilfield production is the resolution of crude oil emulsions.

The emulsions may be water-in-oil, oil-in-water, or complex or multiple emulsions (e.g., water-

1n-oil-in-water). A reverse emulsion breaker is typically used to treat water external emulsions

and a standard emulsion breaker is normally used to treat oil external emulsions. Many reverse
emulsion breakers also have a small window of treatment dosages, which makes it chalienging

and difficult to properly control resolution. Complex or multiple emulsions typically require

2
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both a reverse and a standard emulsion breaker to aid in its resolution into clean water and dry
oil. These two products traditionally are incompatible, so each must by injecied separately.
Chemicals that resolve oil-in-water emulsions generally stabilize water-in-oil emulsion and vice-
versa. Furthermore, complex emulsions are often produced in oilfields that use steam as a means

of enhancing production, particularly in the steam-assisted gravity drainage process.

[008]  For this reason 1t 1s desired to have a demulsifier that is able to resolve complex
or multiple emulsions in a single product application without the need for a two product
resolution process. It is also desired to have a demulsifier composition capable of resolving

water external and complex emulsions while having a broad dosage range.

SUMMARY

1009}  The present invention includes the use of anhydride compositions, including, for
example, alkyl and aryi anhydrides, for use as a demulsifier in resolving emulsions of water and
oll. In particular, the anhydride composition can be used alone or in a blend with other
demulsifiers. Specific anhydrides suitable for use in the present invention include acetic and
propionic , with the preferred anhydride being acetic anhydride. The anhydride composition can
be added directly to crude o1l or other compositions to be resolved. As such, the demulsifier
composition includes one or more anhydrides or in combination with other demulsifiers. The
anhydride(s) may be used in an amount ranging between trace (which is around 0.5% or less by

welght) and 100% by weight of the demulsifier composition.

[0010] This invention further relates to a demulsifier composition formed from a blend

of demulsifier and the anhydride. The demulsifier includes ionic and non-ionic surfactants.

~ Specific demulsifiers for use in the composition include alkylphenol resin, alkoxylates and

derivatives, polyglycol ethers and derivatives, amine alkoxylates and derivatives, polyamine

alkoxylates and derivates, and combinations thereof. The demulsifier composition includes

~acetic anhydride in an amount ranging between about ! % and about 99% by weight of the

composition. More preferably, the acetic anhydride is added in an amount ranging between
about 20% and about 80% by weight of the demulsifier composition. Even more preferably, the
acetic anhydride is added in an amount ranging between about 30% and about 60% by weight of
the demulsifier composition. As such, the anhydride can be used alone, so that the ultimate

demulsifier composition contains an amount of the anhydride equal to between a-trace amount

~and up to 100% by weight of the demulsifier composition.
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[0011] The invention also includes the use of one or more anhydrides as a solvent.

Also, the invention includes using the anhydride(s) blended aione or with a demulsifier to form a

- demulstfier composition m which the anhydrnde functions as a solvent. As such, any amount of

anhydride can be used as a solvent.

(0012] The invention further includes a method of forming a demulsifier composition.

This includes adding at ambient conditions an amount of anhydride to a known demulsifier.

[0013] In another aspect, the mvention includes a method for dehydrating crude oil,

~whereby an amount of the demulsifier composition 1s added to the crude oil. The demulsifier

composition includes an anhydride, such as acefic anhydride, and potentially other constituents.
The resultant demulsifier composition remains fluid at sub-zero temperatures including down to

40°C below zero and lower.

0014] In alternative embodiments, the anhydride may be used alone, where the

- demulsifier composition includes an amount of anhydride from trace to 100 wt%. An aspect of

the mvention includes a method for resolving water external (including multiple) emulsions of
water and o1l whereby an effective amount of a demulsifier composition is added to the emulsion.
In another aspect, the invention also includes a method of resolving multiple emulsions in a

single step demulsification process.

[0015] In an embodiment, the demulsifier composition is a reverse emulsion breaker.
In another embodiment, the demulsifier composition is a combination reverse emulsion breaker

and standard emulision breaker.

[0016] An advantage of the invention is to provide an emulsion breaker capable of

resolving complex or multiple emulsions with a single product.

[0017] Another advantage of the invention 1s to provide an emulsion breaker

composition that 1s winterized for use 1n extreme cold conditions.

[0018] A further advantage of the mmvention 1s to provide an emulsion breaker that does

not demonstrate reduced resolving activity with overtreatment.

[0019] Additional features and advantages are described herein, and will be apparent

from, the following Detailed Description and Examples.
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DETAILED DESCRIPTION

10020] The term “demulsifier” as used herein refers to a class of chemicals used to aid
the separation of emulsions (including water 1n oil, oil in water, and multiple emulsions). They

are commonly used 1n the processing of crude oil, which is typically produced along with

- significant quantities of saline water. This water (and salt) must be removed from the crude oil

prior to refining, otherwise significant corrosion problems can occur in the refining process.
Demulsifiers are typically based on the following chemistry: acid catalysed phenol-formaldehyde
resins, base catalysed phenol-formaldehyde resins, polyamines, di-epoxides, polyols. The above

are usually ethoxylated (and/or propoxylated) to provide the desired degree of water/oil

solubility. The addition of ethylene oxide increases water solubility, whereas prépyléne oxide

decreases 1it. Commercially available demulsifier formulations are typically a mixture of two to

four different chemistries in a carrier solvent(s), such as xylene, HAN, IPA, MeOH.

' [0021] 'The term “acetic anhydride™ as used herein refers to acetyl oxide or acetic oxide

of the formula (CH:CO);0. The acetic anhydride is a colorless, mobile, strongly refractive

liquid. It 1s muscible with alcohol, ether, and acetic acid;, and decomposes in water to form

acetic acid.

[0022] The present invention relates to a demulsifier composition that includes
anhydride and can include an amount of a known demulsifier, Suitable anhydrides include alkyl
and aryl anhydrides, acetic anhydride being preferred. The resultant composition not only

functions as a demulsifier, but is also a stable fluid at low temperatures. Specifically, the

demulsifier composition functions in cold weather environments of -40°C and below and reduces
the need for mactive solvents. As such, the anhydride demulsifier composition of the present

invention 18 effective for resolving a broad range of hydrocarbon emulsions encountered in crude

o1l production, refining, and chemical processing. Typical hydrocarbons include crude oil,

refined o1l, bitumen, condensate, slop oil, distillates, fuels, brines, and mixtures therecof. The
demulsifiers are also useful for resolving emulsions in butadiene, styrene, acrylic acid, and other

hydrocarbon monomer process streams.

{0023] The anhydnde offers demulsification performance similar fo acids (organic or
morganic) but has an appreciable solubility for conventional demulsifier active ingredients. For

example, acetic anhydnde has a freezing point of -73°C, making it versatile not only as an active

- ingredient but also as a winterizing solvent, The acetic anhydride demulsifiers can be used to

demulsify water-mn-o1l emulsions m various production and refinery processes. In a refinery
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desalting process, the mcoming crude 1s deliberately mixed with wash water to remove dissolved

salts and other contaminants. To extract water from the resulting water-in-crude oil emuision,

the emulsion is admixed with an effective amount of the acetic anhydride demulsifiers. In the
process of resolving crude petroleum oil emulsions of the water-in-oil type, the demulsifier
campdsitions are brought into contact with or caused to act upon the emulsion to be treated in

any ol the vanious methods now generally used m the petroleum industry to resolve or break

- ¢crude petroleum o1l emulsions with a chemical agent.

[0024] According to an embodiment, the demulsifier composition comprises at least an
anhydnde and can also be a blend of at least a2 “demulsifying amount™ of a demulsifier and
anhydﬁde, generally acetic anhydride. Demulsifiers, such as ionic or non-ionic surfactants, may

be used alone or in combination with any of 2 number of demulsifiers known in the art including

 fatty acids, fatty amines, glycols, and alkylphenol formaldehyde condensation products. Typical

demulsifiers for breaking crude o1l emulsions that may have utility in the compositions herein are
described 1n U.S. Pat. Nos. 2,499,370; 2,557,081; 2,602,053, 3,640,894; 3,699,804; 3,684,735;
4,537,701; and U.K. Patent No. 2,118,937A, all of which are incorporated herein by reference.

[0025] Sutable “surfactants” are defined herein to include, but are not necessarily

limited to alkylphenol resin such as, oxyalkylated alkyl phenol resins, oxyalkylated amines,

glycol resin esters, polyglycol ethers and derivatives, such as bisphenol glycol ethers, bisphenol
giycol esters, salts of alkylaryl sulfonic acid, decarbamates, oxyalkylated polyols reacted with
compounds selected from the group consisting of diepoxides and polycarboxylic acids, unreacted
oxyalkylated polyols, unreacted oxyalkylated phenolic resins, alkoxylates and derivatives, amine

alkoxylates and derivatives, polyamine alkoxylates and derivatives, and combinations thereof.

" The derivatives include post-reacted materials such as polyglycol ether which is often reacted

with another polygilycol ether using a linking chemical. Conversely, the polyglycol ether may be
reacted with a resin, or any of these compositions may be slightly reacted with, for example, a

fatty acid.

[0026] In alternative embodiments, the particular demulsifier or solubilizing surfactant

“used, as well as whether a single demulsfier or a combination of demulsifiers is used, will depend

upon the emulsion properties of the produced fluids. The demulsifiers can be added in a variety
of amounts including between broadly trace to about 100% or about 1% to about 99% by weight
of the composition or between about 10% and about 90% by weight of the composition. More

spectfically, the demulsifier can be added in an amount equal to between about 20% and about

- 80% by weight of the composition or, about 40% and about 70% by weight of the démulsiﬁer

6
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composition. More preferably, the demulsifier 1s added in an amount equal to between about

25% and about 50% by weight of the demulsifier composition.

[0027] More specifically, the anhydnide demulsifier composition ‘(“démulsiﬁer
composition”) is formed from an amount of anhydride and optionally a known demulsifier, such
as the ones mentioned above. The anhydrides mclude alkyl and aryl anhydrides, specifically
propiqnic and acetic anhydrides, with acetic anhydride being preferred. The anhydride blended '
with the demulsifier is typically neat, or nearly 100% pure. It can be added in any amount

sufficient to produce a demulsification and winterizing solvent. The amount of anhydride mixed

“with the demulsifier can vary according to a particular use; however, it is generally added in an

amount sufficient to prevent freezing of the demulsifier and allow for use in cold climates.

[0028] The anhydride,_ and especially the acetic anhydride, can be added in an amount
equal to between trace and up to 100% by weight of the demulsifier composition. If the acetic
anhydride 1s to be used as a principle solvent then it will preferably be added in an-amount equal
to between about 20% and about 80% by total {veight of the ‘ demulsifier composition. More
preferably the acetic anhydnde 1s added mm an amount equal to between about 30% and about
60% by weight of the demulsifier composition. The acetic anhydride can also be added in an
amount equal to between about 50% and about 75% by weight of the demulsifier. In an
alternative, other solvents may be included with the anhydride whereby it can be added in an
amount ranging between about 1% and about 10% by total weight of thé demulsifier
composition. Again, broadly, the demulsifier composition can include an amount of anhydride,

including acetic anhydride, ranging between trace or about 1% and up to about 99% or 100% by

weight of the demulsifier composition.

[0029] The demulsifier composition may also include corrosion inhibitors, viscosity

reducers and other chemical treatments used in crude oil production, refining and chemical

processing. Additional optional solvents could be added such as: xylene, toluene, light or heavy
aromatic naphtha, and the like. Each component contributes to different treating characteristics

when added to the crude oil emulsion due to their unique chemical properties.

10030] In a typical application, the acetic anhydride alone or with a demulsifier is

~ blended together to form a chemical treatment suitable for application to the emulsion. The

amount of the demulsifier composition used depends on the particular crude oil emulsion being
treated. Although the amount added is typically at least 10 ppm. In general, the effective amount

of demulsifier composition ranges from between about 10 ppm to about 1,000 ppm based on the

[
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volume of oil. For example, the demulsifier composition can be introduced into the crude oil
emulsion by imjecting beneath the surface mto the o1l well itself by myjecting into the crude o1l at

the well-head or by mjecting mto the crude o1l process stream at a point between and including

the Wéll-head and the final o1l storage tank. The demulsifier composition may be mjected

contimuously or in batch fashion. The mjection step is preferably accomplished using electric or

~ gas pumps.

[0031] The treated crude oil emulsion 1s then allowed to separate into distinct layers of
water and o1l. Once Separation mto distinct layers of water and o1l has been effected, various

means known 1n the art can be utilized for withdrawing the free water and separating crude oil.

(0032] In a typical process for demulsification of crude oil, a reservoir is provided to
hold the composition of the invention in either diluted or undiluted form adjacent to the point
where the effluent crude petroleum oil leaves the well. For convenience, the reservoir is
connected to a proporﬁoning pump capable of dropwise injecting the demulsifier of the invention |
into tﬁe fluids leaving the well, which then pass through a flow line into a settling tank.
Generally, the well fluids pass mto the settling tank at the bottom of the tank so that incoming

~fluids do not disturb stratification of the layers of crude petroleum water and oil that takes place

during the course of demulsification.

[0033] The role of the demulsifier 1s usually to generate dry o1l for use in downstream
applications. In the case of steam-assisted gravity drainage (“SAGD”) process, however, the

demulsifier is used to generate clean water. It should be appreciated that the invention has equal

-~ application in such SAGD processes, further explained in the examples below.

[0034] 'The foregoing may be better understood by reference to the following exampies,
which are mtended for illustrative purposes and are not mtended to limit the scope of the '

mvention.
Example 1

[0035] Listed in Table 1 below are a variety of compositions that were tested as
demulsifiers. The testing was performed as a typical bottle test where 100 ml of warmed oil
emulsion was contacted for a period of time with a demulsifier. The oil contained water in an

amount equal to 15% by volume of the total mixture. The emulsions were heated to about 80°C.

 The demulsifiers were added as listed below in an amount ranging between about 300 ppm to

about 2,400 ppm. The emulsion and demulsifier mix was shaken.

8
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Table 1
Chemical %f)aaéefppm Water dmp/ﬁil (monitored over time) | Residual water in
| oil / %
15° 25’ 1h 2h

D-88 + D-87 | 300+300 0 0 1 3 11.5
600+600 0 1 8 14 2.4
900+900 0 | 1 10 14 | 2.1
1200+1200 | 2 ¢ 4 13 15 1.3

215.1 300 2 i 4 13 | 15 | 1.2
600 5 . 12 15 | 1.2
900 6 10 13 15 1.1

[0036] Performance of the chemical treatment was evaluated by means of monitoring
the volume of water that phase separated in the bottle over time (15 minutes, 25 minutes, 1 hour,

and 2 hours) and also by determining the amount of residual water (percentage by volume) that

- remained 1n the oil at the end of the 2 hour period (far right column).

[0037] The two formulations D-87 and D-88 were designed to treat a a particular
oilfield emulsion. The demulsifier and acid blends were both required to dehydrate the crude oil. '
Neither i1s capable of treaiment on i1ts own and treatment rates of both are high. D-88 is a

conventional demulsifier blend comprising about 40% active ingredients (polymeric alkoxylates

- and derivatives) and about 60% inactive solvent (alcohol and aromatic hydrocarbon). D-87 is a

50% active solution of acetic acid in xylene and 1sopropyl alcohol. These solvents are required

to prevent the acetic acid from freezing (it has a meiting point of 16°C).

| [0038] Blend 215.1 1s a novel blend comprising demulsifier active ingredients from D-

88 (25%) and acetic anhydride (75%). The laboratory test data shows that at 300 ppm this single

“blend performs equivalently to 1200 ppm D-88 plus 1200 ppm D-87. Moreover, blend 215.1

remains fluid and stable at temperatures of less than 40°C below zero, eliminating the need for

mert solvents.
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Example 2

[0039] A multiple (i.e., complex) emulsion taken from a SAGD facility was treated
with acetic anhydride 1n a typical laboratory bottle test. The acetic anhydride liberated the water

external phase as clean water at treat rates of 700 ppm (by volume) and above with little

“indication of overtreatment when used in excess (Table 2A). The dosages in Table 2A are higher

than typically used in a production facility and are used to demonstrate resistance to
overtreatment. In contrast, a tradittonal emulsion breaker (labeled REB in Table 2B) showed .

significantly reduced resolving ability above 200 ppm.

Table ZA

A A& a1 2 A1 Aol PR
T T T Y wrwrr W

| 650 ppm | 700 ppr 1,000 ppm | 1,250 ppm | 1,500 ppm | 2,000 pprn
Acetic no break | break break break - break break

anhydride 5
Water quality | poor

| very good | very good | very good very good | very good

THTTOR T

Table 2B
120 ppm | 140 ppm | 160 ppm [ 200 ppm [ 240 ppm [ 280 ppm
REB | nobreak | nobreak break break sl. break | no break
Water quality | poor poor good good poor | poor
Example 3

[0040} A multiple water-in-o1l-in-water (w/o/w) emulsion taken from a SAGD facility
was treated with a dilute solution (10% v/v) of demulsifier actives m acetic anhydride. The blend
included a mixture of demulsifier ingredients in a solution of acetic anhydride. These ingredients
were known to be effective in the dehydratibn of such types of crude oil and were fully soluble in

the acetic anhydnide solution. They comprised polymeric alkoxylates and derivatives including

- aiklyphenol formaldehyde resins.

[0041] The resultant solution was stable and fluid to temperatures of less than 40°C
below zero. This single-product treatment yielded clean water and dehydrated oil in a typical -
laboratory bottle test. Traditionally, this process would have required two different chemicals: (i)

a reverse emulsion breaker to yield a water-in-oil emulsion and a water phase (w/o/'w = w/o +

~w) and (1) a standard demulsifier added to the water-mn-o1l emulsion to complete the phase

separation 1nto clean water and dry o1l (w/o = w + 0).
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Example 4

[0042] Acetic anhydride is used as a demulsifier. Tests are performed whereby a
typical bottle test of 100 ml of warmed o1l emulsion 1s contacted for a period of time with the
acetic anhydride demulsifier. The o1l contains water 1n an amount equal to 15% by volume of the
total mixture. The emulsions are heated to 80°C. The acetic anhydnide 1s then added in an

amount ranging between 300 ppm and 2400 ppm. The emulsion and demulsifier mix is shaken.

[0043] Performance of the chemical treatment 1s evaluated by means of monitoring the
volume of water that phase separates in the bottle over time (15 minutes, 25 minutes, 1 hour, and
2 hours) and also by deterrmining the amount of residual water (percentage by volume) that
remains in the oil at the end of the 2 hour period. The results will show that water is separated,

and the re_sidual water 1s less than 1.2%.

[0044] While the invention has been explained in relation to exemplary embodiments, it
is to be understood that various modifications thereof will become apparent to those skilled in the
art upon reading the description. Therefore, it is o be understood that the invention disclosed

herein is intended to cover such modifications as fall within the scope of the appended claims.

11
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CLAIMS

The claimed imnvention is:

1. A demulsifier composition for resolving an emulsion of water and oil, the

composition comprising one or more anhydrides, and optionally one or more additional solvents.

2. 'The demulsifier composition of Claim 1, wherein the emulsion of water and oil is a

- water external emuision of water and o1l or a complex emulsion of water and oil.

3. The demulsifier composition of Claim 1, wherein the demulsifier composition

remains fluid at temperatures down to about 40°C below zero and lower.

4, 'The demulsifier composition of Claim 1, wherein the water external emulsion or the

complex emulsion i1s derived from a steam-assisted gravity drainage process.

5. The demuisifier composition of Claim 1, including an effective amount of a

demulsifier selected from the group consisting of: alkylphenol resins; alkoxylates and

~dernivatives; polyglycol ethers and derivatives; amine alkoxylates and derivatives; polyamine

alkoxylates and derivates; oxyalkylated amines; glycol resin esters; salts of alkylary! sulfonic
acid,; dicarbamates; oxyalkylated polyols reacted with diepoxides and polycarboxylic acids;
unreacted oxyalkylated polyols; unreacted oxyalkylated phenolic resins; alkoxylates and

derivatives; amine alkoxylates and derivatives; and combinations thereof.

6. The demulsifier composition of Claim 1, including the anhydride in an amount

ranging from trace or about 1% to about 99% or about 100% by weight of the demulsifier

composition.

7. The demulsifier composition of Claim 1, including the anhydride in an amount

ranging between about 20% and about 80% by weight of the demulsifier composition.

12
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8. The demulsifier composition of Claim 1, mcluding the anhydride in an amount

ranging between about 30% and about 60% by weight of the demulsifier composition.

9. The demulsifier composition of Claim 1, including the anhydnde in an amount

ranging between about 50% and about 75% by weight of the demulsifier composition.

10. The demulsifier composition of Claim 1, whereby the anhydride composition is

selected from the group consisting of: alkyl anhydrides and aryl anhydrides.

11. The demulsifier composition of Claim 1, whereby the anhydride composition is

selected from the group consisting of: propionic and acetic anhydride.

12. A method for resolving an emulsion of water and oil, the method comprising adding -

an effective amount of a demulsifier composition comprised of one or more anhydrides to the oil.

13. The method of Claim 13, wherein the emulsion of water and oil is a W&t&l" external

emulsion of water and oil or a complex emulsion of water and oil.

- 14. A method of demulsifying 2 complex emulsion of water and oil, the method

comprising: forming a demulsifier composition including one or more anhydrides, adding the

" demulsifier composition to the complex emulsion, followed by separating the oil from the water.

15. The method of Claim 15, wherein the oil is selected from the group consisting of*

crude oil, refined oil, bitumen, condensate, slop o1l, distillates, fuels, brines, and mixtures thereof.

13
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