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Desalter Wash _Wat"ér Additive

Backezound of the Jyvention

Heid of the Invention
Tae present invention relates to the prevention of oil emulsificarion/

disi:ersion in desalter brine water via the use of a waier soluble polymer dispersed

in 2 concentrated salt media.

Descsiotion of the Prige At

In an oil refinery, the desalting procass iz 8 water extraction of crude oil in
order to renxdvé mr soluble and water dispersible impuritles. Crude cil is
beated to a temparature of 230 - 300 degrees Bahrenheit. Iz mare detail, water
containing low levels of impurities is injectad into the crude oil. Next, this stream

of oil and water is subjected %o high shear in erder to thoroughly mix the wash

wa._'ter inta the crude oil, thereby diluting the impurities. This shearing action

produces 2 relatively stable water-in-oil emulsion. The emulsion enters &
desalting vessel where the emulsion Is resolved with the assistance of residence
ime and an electric field. Ideatly, the procsss rsults in erude oil thac is relatively
free of water soluble impurities and a brine sto=am that is free of oil.

However, in most cases, chemicals ars r:guired © speed the resolution of
the emulsion in ofder to provide oil that is velutively fros of water and water that

s free of ofl. Such chemieals are known as emsulsion breakers or deamlsifiers. Tn
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some sicuations, refiners choose o process mere crude oil than their equipment is
designed 10 acccmmodate. Occasionally, the emuision braaker cannot overcome
these ecuipment limitarions, Tae result is & Srine strsam that contains J5. - 2.0
volume % éispersed oil. Often, sxwremely high dosages of the emulsion breaker
are required to alleviate this siwation.

Latex polymers suffer from pré:blems but are used quite frequently, Latex
polymer preparations include 30 - 35% solids dispersed in o;‘l. The latex polymer
must be also inverted pricr to use. The equipment in the cil refinery for prior
iaversior is not always available, thus forcing the direct fesding of the polymer
{nto the system. Numerons problems associated with this feeding method have
caused many customers t: aveid latex polymers. In addition, the latexes generally
kave a very narrow treating range, often resulting in overtreatment at higher
dosages. '

The oil in these sy:items consists of erude oil. The amount of oil m this

' application can range frein severa! hundred to tens of thousands parts per million.
The prev.ention of oil emuiisions or dispersions in the desalter brine water inhibits
ol loss and provides cleaier water sent to the wastewater tm.tment; i:lant. The
avoldance of ofl being recuived at the wastewater treatioent plant can be very
critical to the established wischarge Hmits for toral dissclved solids (TSS), carbon
oxygen demand (COD), Hological oxygea demand (BOD) and total organic
carbon (TOC) into local sswers and rivers. Not only has the EPA established
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- savere limits an the oil and grease discharge, these industries ars affected by local

ciry otdiﬁanccs as well.

Summary of the Invention
’ One aspect of th: invention provides a method for praventing crude cil

from becoming emulsifizd in the wash water of a desaltar. According o the
method, the desalter wath water containing emde oil is treazed with an effective
amount of a dispersion f a watcr-soluble cationic polymer. The dispersion of the
water-soluble catonic palymer is prepared by polymerizing a water-soluble
monomer mixturs containing at least 5 mole % of 2 cationic monomer
represented by general formula () and at least 5 mole % of aczyhmide ar
methacrylamide in an acueous solution of a polyva.lem'ar.ionic salt. The
polymerizadon is carried out in the presence of a dispersant polymer. The
dispersant polyme_r is & water-soluble cationic polymer which is soluble in the

" aqueous solution of the polyvalent asionic salt. Also, the dispersant polymer

contains at least 20 mole: % of cationic monomer units represented by general

formula (XI):
‘* -C—ﬂl l‘-
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wherein R, and R, are each H or CH,; Ra Ry Ry and .R, are each an alkyl group
having 1 10 2 carbon atonts; R, is 2 hydrogen atom ar an alkyl group having 1 %0 2
carbon atoms; A, and A, are each an oxygen atom or NH; B, and B, are each 2
te 4 carbon atoms or a hydroxypropyl group and X, - and X are eack a counter
anion, |

A further aspect o the invention provides that the polymerization is
further carried out in the presence of a seed polymer. The seed polymer is 2

- water-soluble cationie polymer which is insoluble in the aqueous salution of the

polyvalent anionic salt, The seed polymer also contains at least S mole % of
cationic moncmer units represented by the 3ener;x1 formmula (F).

According 10 one preferred embodiment, the watsr-soiuble monomer
mixture further contains «: least 5 mole % of a cationic monomer represented by
the geaeral formula (IT). ‘The multivalent anjonic salt preferably comprises a

- phosphate, a sulfate or a taixture thereof .

Description of the Prafentd Embodiments .

: According to the invention, the aforsmentioned water soluble polymer is
added to the desalter wash water in an amount effective to prevent cmulsification
or dispersion of crude ofl d'roples in the wash water.

The invention provides several benefits compared to the prior art:
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4)

5y

6)

~ the prevention :f oil emulsions and dispersions In desalter brine waters;

the reduction in: the amcunt of crude il flowing to the wastewater
treatment plant;

the invention dies not produce a floc in the oil layer as in the casas of oil
external latex polymers;

with the invent.on, a rag layer (an emulsion at the oil/water interfacs) is
not present or :s kept at a minimum;

dosages of the polymer o{ the invention are lower than the prior art and
range from abeut 0.5 ppm to about 25 ppm; and

the invention allows a reduction in the emulsion breaker dosage.

The dispersion polymerizatdon used in the invention method offer

numerous advantages which have previously been unavailable, Since the polymars

- of the invention are symthesized entirely in water, ne oil solvent is required, This

Is significant sincs:
1)  the polymers of the invention do not present a Bre hmrd,
2) oil is not added to the water which 'is to be reated (more environmental
friendly); . _
3)  dissolution of the polymers of the invention requires only the addition of
water - no Special activators are needed;
—
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4)  the ability of t:e pclymers of the inveation to dissclve/invert is superior 10
that of ofl dispersion latexes; and

5y  the polymers c¥ the invention may be diluted to virtually any conceatradon
by using appropriataly concentrated salt water.

Angther major advantage is that the bulk viscesity of the polymer is low,
uolike some oil dispersion latex polymers, This physical property enabies any
standard chemical pump to deliver the material at the injection site.

I more detail, the invention peovides a su-per;or method for preventing
erude oil from emulsiying or dispersing in desalter wash waier. A new class of '
water-soluble dispersion polymers have been discoversd to be more effective in
prlevsnting emulsifiec. oil in desalter waters than currently available chemical
treatments, As will ba discussed in more detail below, the polymer dispersion of
the invention is prepared in an aquecus solution of 2 pelyvalent anionic salt. The

' poiymer dispersion of the invention achieves fine particle sizes and aqueous
solubilities not available with other polymers used for this application. The '
polymer dispersion uted in the present invention i shown in the Examples to
remave twice as much emulsified oil from produced waste water as currently
Mabh chemical treatments. Furthermore, there does not appeu tobsa
problem with overfending the polymer dispersion which is & drawback with latex
polymers.
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Agcording to the rmethed, the polymers of the invention are added t2

desalier wask water. The polymers are added in 2n e¥active amount of from 0.5 .
to about 100 ppm. More praferably, the amount of the poiviner added is from 2

to about 40 ppm; and mnst preferably from about 4 to about 25 ppm. Itis
béueve&, that there does aot appear to be 2 maximum dosage it which the
polymers adversely affec the system. At some higher dosas the beneficial affect
may piataau, and on a ot basis such higher doses, probably above about 100
ppm, afs not cost sffective. The polymers of the inventisn are preferably added
to the system in neat for:a. However, in some applications, the polymers can be
added as aa aguegus soluton. |

Once the polymers of the itivention ars added t¢ the desalter wash water,
the treated wash wa'.sx; is naturally agitated as it moves through the desalier. The
polymers of the inventioz will cavse the emulsified oil to ssparate from the water,

' i‘he treated water can now be discharged ta a waste treatment facility or reused

es desalter wash water, The preferred polymers of the invention are
manufactured by Hymo Corperation, Japan. Preferrad polymer preparations are
available from Hymo Cevporation undes the wade nams daismtiox;s DR-2570,
DR-3000 and DR-40C0. Methods for manufacturing the polymer dispersion used
in the invention is described in detail in U.S. Patent Nos. 5,006,590 and 4.929,655.‘
assigned to0 Kyoritsu Yuki Co., Ltd,, Tokyo, Japan. The disclosures of these two
patents are inéorporated' hersin.
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Aceording to the: inventiorn, the polvmer dispersion used to treat the wash
water is pregared frem 1 water-ssluble monomer mixture containing at least §

mole 7 of 2 cationie rwnomer regresented by the general formuia (I):

' { /o /q ”~

O Ly B, e K 7 (z
| | ‘U @)

gJ.

whersin R, is B ar CH,; R, and R, are each an aliy! group having 1 t0 2 carbon
atoms; A, is an oxygen atom or NIH: B, is an alkyl group having 2 to 4 carbon
atoms 3r 2 hydroxyprapyl group and X, is 2 counter agion. Tae above water-
soluble mcno:ﬁer mixeure is saluble in the aqueous solution of the polyvaleut
anionic salt. The polymer generated from the monome: mixture is, however,
insoluble in the aqueous polyvalent anionic salt solution. The polymer of the
monomer mxztm-e can also be used as the seed polymer. The seed polymer is
described in deml below. B

The above catioric monomer represented by the geaeral formula (T)
preferably is 2 quaternary ammonium salt cbrained by the reaction of benzyl
chlaride and dimethylaminoethyl acrylate, diethylaminoethyl acrylate,
dimethylaminobydroxypropy! acrylate, dimethylaminopropy! acrylamide,

d : '
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dimcthyl#minoethyl methacrylate, dimethylaminoethyl methacrylaze,

diethvlamirgethyl mctha:rylﬁte and dimethylaminapropy! methacrylamice.
Monomers préfcmbly espolymerized with the cationic monomer

represented by the general formula (I) includes acrylamide, methacerylamide and

the cationic monemers rapresented Dy the general formula (II):

el ST RS
R
"

wherein R, is H or CH,: R; and R, are each an alkyl group having 1 to 2 carbon
atoms; R, is H or an alkyl group kaving 1 to 2 carbon atoms; A, {3 an oxygen
a:om or NK; B, is an altyl group havisg 2 to 4 carbon atoms or & hydroxypropyl
group and X, is uox_mtni' anion. ’

Preferable monorners represented by the formuia (II) includs the
ammorium salts of dimethylaminoeti] acrylate, diethylaminoethyl dcrylate,
dimethylaminaprapyl acylamide, disthylaminopropy! acrylamide and
dizethylhydroxypropy! actylate, dimethylaminoethyl methaerylate,
diethylaminoethyl methac;'ylate, dimsthylaminopropyl methacrylamide,
diethylaminopropyl methacsylamide and dimethylhydraxypropyl methacrylate as

R

i ]




- 10 -

well as the mathylated and sthylated quaternary sel's, Among the more
preferable cationie mo_gcmets repre#énted by the general formula (IY) are the
salts and methylated qua:#mary sa.':‘:.. of dialkylamincethy! acrylate and
dialkylamineethyl methasrylate. The concentration of the above-mentioned
monoemers in the polymerizarion reacticn mixture Is suitably in the range of 5 %0
30% by weight,

The polyvalent arionic salt to be incorporated in the aqueous solution
according to the present invention is suitably a sulfate, a phosphate or 8 mixture
thereof. Preferable salt. include ammonium sulfate, sodium sulfate, magnesium
sulfate, aluminum sulfatt, ammeonium hydrogenpbosphate, sodium

_ lzyc'!ragenphospha:e and potassium hydrogenphosphate. In the present invention,
* these salts may be each used as an aquecus solution thereof having 2
concentration of 15% or abave.

A dispersant polyimer ig present in the aqueous anjonic salt sclution in
which the polymerization of the abcve monomers occurs The dispersant polymer
is a water-soluble high molecular weight cationic polymer. The dispersant
polymer is soluble in the above-mentioned agueous salt solution. The dispersant
polymer is preferably used in an amount of from 1 to 109 by welght based on the
total we?ght of the monomars, The dispersant polymer is composed of 20 mole %.
or mors of cationic monomer units represented by the formuta (). Preferably
the residual mole % is acrylamide or methacrylamide, The performance of the

—_
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dispersant is not greatly «ffected by molecular weight. However, the molecular
weight of the dispersant js preferably in_the range of 10,000 to 10,000,000.
According to ane emﬁod-ﬂnem of the invention a muirfuncdonal alcohol such as
glycerin or polyethylene yiycol is coexistent in the polymerization system. The
deposition of the fine pa:~icles is smoothly carried out in the presence of thess
alechols.

For the polymerizations 2 usval water-soluble radical-forming agent can be
employed, but prefsrably water-soluble 320 compounds such as 2,2-azobis(2-

| amidinopropane) hydrochloride and 2,2 -azobis(N,N'-dimethyleneisobutylamine)
hydcochloride are used.

According to one embodiraent of the invention, a seed polymer is added
before the beginning of the polymecization of the above monomers for the
purpose of obtainiag a fine dispersion. The seed polymer is & water-soluble

- cationic polymer insolubie in the aqueous solution of the polyvalent anionic salt,
The sesd polymer is preiiurably a polymer prepared from the above monomer .
mixture by the process described herein. Nevertheless, the monomer composition
of the seed polymer necdd not always be squal to that of the mter-;t;luble catianic

. polymer formed during polymerization, However, like the waterssoluble polymer
formed during polymerization, the seed polymer shonld contain at lcast § mole
percent of catlonic monomer units represented by the ;gneral formula ().
According to one embodiment of the invention, the seed polymer used in one

—
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i . ]
polymerization reaction it the water-soluble polymer prepared (2 & previous
reaction which used the :ame moncmer mixnire.
Thae foilowi %
following Exzumoles are pmentad 10 describe preferred embodiments
and utilides i i .
: of the inven:on agd are not mesnt o limit the iovention uniess

otherwise stated in the claims appended hereto.
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Example 1

An evaluau’bn of "he invention was conducted on a pilot desalving unit.
This unit allows simulatisn of fieid desalting conditions. Initiilly. tests were
conducted with crude oil treated with 12 parts per mitlion (ppm) of 2
conventional alkylpheno. alkoxyiate smulsion breaker, When the cruds ofl, wash
water mixrure was subje 2ted to high shear rate in the unit, brine collected from
the run contained an av:rage of about 20,000 ppm emuisified/dispersed cruds ail.

Next, the same cude oil was reated with the same emulsion breaker at 12
pPpm and procassed iu the uni: at the same conditions. And the wash water was
treated with § ppm of oae water soluble polymer of the invention, DR 3000
obtained from the Hym: Corporation, Japan. The brine collected during this run
contained less than about 1,000 ppm of crude oil.

Changes can be rade {n the composition, operation and arrangement of
the method of the present invention described hersin without departing from the
concspt and scope of the invention as defined in the following claims;

\
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A method of griventing c-':.&e oil Som Secoming amulsified or dispersed
in desalter wash water, the method comprising the step of trunng the
desalter wash water wul- an effective amount of 2 dispersion of a-water-
soluble carionic polymer arior to the wash water being added to a desalter,
said dispersion of the water-soluble cationic polymer Jeing prepared by
polymezizing a water-soluble monomer mixture containing a least § mcle
% of 3 caticnic monomer represented by general formula (I) and at least 5
mole % of acrytamide or methacrylamida in an aqueous soluticn of a
polyvaleat anioric salt, said nolymerization is carried out in the pressace of
a dispersant polymer, said dispersant polymer being 2 water-soluble
cationi¢ polymes wﬁch is soluble in said aquacus salution of the polyvalent
anionic salt and which contains at least 20 mole % of cationic monomer
urits repfesemeu by a general formula (II);
< Ht=?f &, r'.,_.
Oms ¢—p —3, —-—-ail@--cu‘—@ P %3
I N
Ry,
Ch == ¢ =Ry Rs
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wherein R, and R, are cack & or CH,; R, Ry, R, and R, are each ar alkyl -
group baving 1 to 2 carber atoms; R. is 2 hydrogen atom or a2 alkyl group
having 1t0 2 earﬁ:m atoms; A, and A, are each an oxygen atom or NH; B,
and B, are each 2 to 4 carbon atoms ar a hydroxypropyl group and X, -

and X, - are sach a eounter anion.

2 The method of clilim 1 whersin said polymerization is further carried out
in the presencs of a seed polymer; said seed polymer being a water-soluble
¢cationic polymer vhich is insoluble in said aqueous selution of the
polyvalent anionic: salt and which contains at least § mole % of cationie

Imonomer urits represented by the general formula (I).
3 : The method of Caim 1 whersin tha water-soluble monomer mixture
further contains at lesst 5 mole % of a cationic monomer represented by

the general formeia (XI).

4, The method of Caim 1 wherein the multivalent anionic salt comprises a

phosphate, a sulfire or 3 mixture thereof

_
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The method of Chitim 1 wherein the effactive amount of the dispersion of
the water-soluble «ationic polymer added to the wash water ig 3¢ least 0.5

Fpa.

6. The method of Claim 1 wherein the effective amount of the cispersion of
the water-soiuble -;ationic polymer added to the wash water {s at least 2

pom.

7. The method of Cleim 1 whezein the effective amount of the dispersion of
the water-soluble cationic polymer added to the wash water is at least 4

PPmL
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