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[0003] Desalting or dewatering is a process that is used to remove contaminants,
primarily water and inorganic salts, from crude oils prior transportation and refining. The
initial dewatering step is typically performed in the field using a device such as a Free
Water Knockout (FWKO) to separate the produced water from the oil. Generally,
produced oil contains water at amounts far above the typical pipeline specification of
0.5% and the objective of the FWKO is to remove water to below the pipeline
specification. The desalting step in a refinery is provided by adding and mixing with the
crude a few volume percentages of fresh water to contact brine left in the crude oil as an
emulsion and allow this brine to be removed. Desalting provides benefits to the

processing or refining of crude oils, including, reducing crude unit corrosion; reducing
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[0007] In US patent application publication no. US 2004/0045875 A1, it was
found that metals and/or amines can be removed or transferred from a hydrocarbon phase
to a water phase in an emulsion breaking process by using a composition that contains
water-soluble hydroxyacids. The composition may also include at least one mineral acid
to reduce the pH of the desalter wash water. A solvent may be optionally included in the
composition. The process permits transfer or metals and/or amines into the aqueous

phase with little or no hydrocarbon phase under-carry into the aqueous pHs.

[0008] Accordingly, a need still exists for a process that would show an
improvement over the extraction of the contaminants in the crude oils such that the

contaminants are not partitioned into the crude in the desalting process, using
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al ternative enbodi nent of the invention, it was found
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extraction aid. Synergistic effects appear to be at a

[0012] In a further alternative embodiment of the invention, it was found by
exploration, that the synergistic effect of the combination of methanesulfonic acid and
citric acid was evident when methanesulfonic acid is present at levels of from about 5 to
about 50% by volume of the extraction aid. Synergistic effects appear to be at a
maximum at when methanesulfonic acid is present in the extraction aid at a level of

between about 10 and about 20% by volume.

[0013] The various features of novelty that characterize the invention are pointed
out with particularity in the claims annexed to and forming a part of this disclosure. For a
better understanding of the invention, its operating advantages and benefits obtained by
its uses, reference is made to the accompanying drawings and descriptive matter. The
accompanying drawings are intended to show examples of the invention. The drawings

are not intended as showing the limits of all of the ways the invention can be made and
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present 1nvention. Scription ‘o
I nvention [0017] Approxi mating | anguage, as used
herei n throughout the specification and clains, my

be applied to di. ny guantitatjve representation
that could per :ﬁ)"é%‘i%‘llse%!}‘gwn\ﬁff VePE%‘EIti ng in a

change in the basic function to which it is related.
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Acc%ﬁ%él?,: a}o{z]ﬁht?e;]glggi#@g %ty ral{gr%? t01r tfelgnrls, g&&lsa%r‘!aggutt’,r}s n\o/tallinlilletéd to the
precise value specified. In at least some instances, the approximating language may
correspond to the precision of an instrument for measuring the value. Range limitations
may be combined and/or interchanged, and such ranges are identified and include all the
sub-ranges included herein unless context or language indicates otherwise. Other than in
the operating examples or where otherwise indicated, all numbers or expressions
referring to quantities of ingredients, reaction conditions and the like, used in the
specification and the claims, are to be understood as modified in all instances by the term

“about”.

2% ¢ 99 ¢cs

[0018] As used herein, the terms “comprises,” “comprising,” “includes,”
“including,” “has,” “having” or any other variation thereof, are intended to cover a non-

exclusive inclusion. For example, a process, method, article or apparatus that comprises
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scruBIBLE NBwWdBHE or #&RESIts also possible that amines enter the crude tower
by virtue of coming from the desalter wash water and partitioning into the crude in the
desalter. Amines which are present and demonstrate these characteristics, and which are
significantly reduced by the addition of the extraction aid are known in the industry, and
include but are not limited to,cthanolamine, diecthanolamine, tricthanolamine, N-
methylethanolamine, N,N-dimethylethanolamine, morpholine, N-methyl morpholine,
ethylenediamine, methoxypropylamine, N-ethyl morpholine, N-methyl ethanolamine, N-

methyldiethanolamine, dibutylamine, and combinations thereof.

[0021] Another chemical species that are not desirable in the processing of crude

oils and lead to problems are metals. It is intended that metals referred to in this
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hydrocarbons, and is environmentally benign, and is therefore a preferred acid.

[0024] Methanesulfonic acid (CH3;SO,0H), is a member of the sulfonic acid
family, and is an organic acid. It is water soluble, but not soluble in hydrocarbons,

exhibits stability at high temperatures and is biodegradeable.

[0025] By combining two acids to create an extraction aid, synergistic effects are
exhibited on the extraction of contaminants from crude oils, particularly with respect to
the extraction of metals, such as but not limited to iron and zinc, and/or amines. The

synergistic value of the combined acids varies according to the composition of the
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Example

[0028] Desalter simulations were performed using five industry relevant amines,
DBA, DMEA, MORPH, DEA and MEA, in several crude oils of varying properties, in
particular the crudes were Syncrude PZ, Maya, Arab Medium and Heidrun. The crudes
wer dosed with 200 ppm of the amines, a laboratory desalter simulation was conducted

with treated and untreated wash water. The process used 4-8% wash water at from 240

to 300°F, with added shear. The results are displayed in the following chart.
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conpared to wash water alone, or a single acid
extraction aid, such as citric acid. In an enbodi nent

conbined in an extraction aid, extraction
enhancenents are seen fromup to about 70% over
untreated wash water. The average extraction
enhancenent in such an enbodi nent is fromabout 20 to
about 40% over untreated wash water. These
synergistic effect is seen over a variety of crude
oils, which exhibit a variety of contam nents,

i ncl udi ng various am nes. Exanples of such crude oils
i nclude, but are not limted to Syncrude PZ, Maya,
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135
104
124
100
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11
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128
124
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Sample

Syncrude - pH 5 citric acid/MSA

(4:1)
Arab Med - pH 5 citric acid/MSA

Syncrude - pH 5 with citric acid
Arab Med - pH 5 with citric acid
(4:1)

Heidrun - pH 5 with citric acid
Heidrun - pH 5 citric acid/MSA

(4:1)
Maya - pH 5 citric acid/MSA

Syncrude - tap water
Heidrun - tap water

Maya - tap water

Maya - pH 5 with citric acid
Maya - repeat at pH 5 (citric)
(4:1)

Arab Med - tap water
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an extraction aid with a single acid, specifically citric acid. Fig. 2 displays the synergy of
the combined acids according to the present invention. While the present invention has
been described with references to preferred embodiments, various changes or
substitutions may be made on these embodiments by those ordinarily skilled in the art
pertinent to the present invention with out departing from the technical scope of the
present invention. Therefore, the technical scope of the present invention encompasses

not only those embodiments described above, but all that fall within the scope of the

appended claims.
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untreated wash water is shown in acconpanying Fig. 1,
190kt 1 e Fig. 3 shows the enhanced extraction over an

extraction aid wwth a single acid, specifically citric

hacjd Fi 2 di splays the synergy of the conbi ned
Sy—&%Légﬂgﬁaéidlng to the present i nvention. Wile the

present invention has en described with reference
: t o ‘Pt extEcheyaidfpole ﬁ%fﬁ?‘éa? of eRNtPRL Rt i gwde gyl during a refining

pro&gp Sitckdth %r&t]llgeyoélkbﬁ? P@rg BriQ0 2 lBADEaBOR BF LR L SuDY acids.

ose ordi nari inthe art pertinent to

pr vent. he, .
2. Fecnngptha St DAl BRSOt B jnp grogir
mo&ﬁ@ techni cal scope of the present invention

enconpasses not only those enbodi nents descri bed

3. abomR,cxBuétionl did bhahint ahheidid theRvdt B oRBAPLI @ art Bibsen from the
appended claims. -9 WD 2009/ 108536 PCT/ US2009/ 034239

grop @EsBtivhef adetic a¢idi wwuric geid glyplicaetds gtiti¢ asidandl f or
ggndof contam nants in crude oil during a

metﬁar*esul?om?

ng process wherein the extraction aid

co at i n of .wat er bl e.acj ds. . The.
4 o R R G B O Rt B oD itOR 81 Rlet MayBle aliaS s
“mﬁﬁgggpﬁﬁgmmg a desalter process. 3. The extraction

aid of claim1 wherein the water sol uble acids are

5. ¢ hoﬁl%%x{rﬁé’cmn Cfﬁc? of &151 P wHERS Shd HAnOTvaRES (‘é}'uﬁleg(%idg is

sul furic aci ic acid, citric aci
methatchdfesubdidni ¢ aC|d 4. The extraction aid of claim1
wherein the conbination of water soluble acids is
6. cO l‘ﬂﬁfei e&&a@fontamboﬂdhlﬂs 1 wherelihtheexbatitivn of aattr edluble acias

?reln onF ye wat er soluble acids is
consists of methansul omc acid and citric acid.

7. The extraction aid of claim 6 wherein the methansulfonic acid is present in an

amount of from about 5 to about 50% by volume of the aid.

8. The extraction aid of claim 6 wherein the methansulfonic acid is present in an

amount of from about 10 to about 20% by volume of the aid.

9. The extraction aid of claim 1 wherein the contaminants extracted comprise metals

and/or amines.

10.  An extraction aid for enhanced removal of contaminants during the desalting

process in a refinery, wherein the extraction aid is comprised of water-soluble acids.

11. The extraction aid of claim 10 wherein the water soluble acids are chosen from
the group consisting of acetic acid, sulfuric acid, glycolic acid, citric acid and

methanesulfonic acid.

12. The extraction aid of claim 10 wherein the extraction aid consists of

methansulfonic acid and citric acid.

-10 -



nmet hanesul fonic acid. 6. The extraction aid of claiml
wherein the conbi nati on of water soluble acids
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The extraction aid of claim6 wherein the
2196t hansul fonic acid is present in an anount of from
about 5 to about SOWbby volunme of the aid. 8. The
extractio d of ¢ ai m 6 wherei.n th nsul f oni.c
13. goARseR e et EetREn ST f PR ZOORENGTD g the
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of claim1l wherein the contam nants extracted conprise
acidyetal s and/or amines. 10. An extraction aid for
enhanced renoval of contam nants during the desalting
14. pr ddegsodens af alaif hfbwmreim\eatefr solite a@s srachoen fajnnithesgroup
Co ed. of - sol.ubl e Cld 11. .The, extract
congi TRt v A1k 01 s S BTt e o1t o] SMHBE HerH{IOTe acid
chosen from the group consisting of acetic acid,
- sul'khgmrecegtpiaclaig) ﬁ%WP?r8lnat@P gxtractipp pid cupigts g gncthansulfonic
pif onic acid. 12. The extraction aid of claim
amdmgh%ﬁﬁ?§|n the extraction aid consists of
met hansul fonic acid and citric acid. -10 WO
2009/ 108536 PCT/ US2009/ 034239 219633 13. A process
for the renoval of contam nants in a crude oi
refinery wherein the extraction aid for the desalting
process is conprised of a conbination of water sol uble
acids. 14. The process of claim 14 wherein water
sol ubl e acids are chosen fromthe group consisting of
acetic acid, sulfuric acid, glycolic acid, citric acid
and net hanesul fonic acid. 15. The process of claim15
wherein the extraction aid consists of nethansul fonic
acid and citric acid. -11
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