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(54) Title: DEMULSIFIERS

. {54) Bezeichnung: EMULSIONSSPALTER

(57) Abstract: The invention relates to polymers that can be obtained by: A) reacting an epoxidized ester, which is selected from
< one or more unsaturated fatty acids having 8 to 26 C atoms and a polyol] having 2 to 6 OH groups, with a monoamine, dizamine or
~ polyamine; B) alkoxylating the polyamine obtained hereby witha C; to C, alky]ene: oxide in molar excess so t_hat the average degree

of alkoxylation per OH group ranges from 1 to 100. The polymers have a numerical average molecular weight ranging from 500
&= to 100,000 g/mol. The invention also relates to the use of these polymers in quantities ranging from 0.0001 to 5 % by weight with
] regard to the oil as demulsifiers for oil-in-water emulsions.

:: {57) Zusammenfassung: Gegenstand der Erfindung sind Polymere, erh#ltlich durch A} Umsetzung eines epoxidierten Esters aus
einer oder mehreren ungesittigten Fettséuren mit 8 bis 26 C-Atomen und einem Polyol mit 2 bis 6 OH-Gruppen mit einem Mono-,

< Di- oder Polyamin B) Alkoxylierung des so erhaltenen Polyamins mit einem Cs- bis C;- Alkylenoxid im molaren Uberschuss, so dass

O der mittiere Alkoxylierungsgrad pro OH-Gruppe zwischen 1 und 100 liegt, wobei die Polymere zahlenmittlere Molekulargewichte
von 500 bis 100.000 g/mol aufweisen, sowie deren Verwendung in Mengen von 0,0001 bis 5 Gew.-% bezogen auf das 01, als Spalter
fisr O1/Wasser-Emulsionen.




V\b b3/ 102047 PCT/ EP03/ 05155 Denul sifiers The present invention relates to
the use of polyners, preparable by reaction of epoxidized fatty acid
“esters with am nes and subsequent 5 al koxyl ation, for breaking water/oil

enul sions, ingayps@pbeszin the production of crude oil p@pyEl /08855
recovery, crude oil is produced as an enulsion wth water. ore the

crude oil is processed further, these crude oil enul sions have to be 10
br oken into th®emilsifong wat er constituents. For this pur pose, use is
general ly made of petrol eum breakers. Petrol eum breakers are interface-
active conmpounds which are able to effect the required separation of the
emul si on constTiiteugmesenti irvientian stetatest fordhe 1GseThaf pelynwreupreparable dyused

are, inter ali ylep d [ | $C, r
exanple, in Uéaﬁcwdg %S&%'ezgg re %sc ngéesreé'gb%mn%ﬁf'ﬁé§ %ét#&%ﬂueap
condensat i &n @1k%ytatmnkmrmf@alﬂng\mtﬁrlakh eguiApedn pamticuidsin thegeduction

f or mal dehyde. SFhe,d&esins are often used in al koxylated form as is

di scl osed, for exanple, in DE-A-24 45.873. For this, the free phenolic 20
OH groups are reacted with an al kyl ene oxi de. Al kyl phenol free denulsifiers

are dgscritlﬁedlrbmh | ﬁ&%&/@@@ﬁjdd‘@ﬁ%prgdpcwdgmt rhatsionl \ta!ﬁhdvﬁét @@o?re
opene W a ono oL, cal DOX |1 dS an e resu 1 N ion is
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good propébti ésoken dataltke f dierand Matey acoristitugntep&or i this (;mrpbs&'a,s uséors
exanpl e, asph@g%%fﬁsya%da%ﬁééweu&ﬂ@?&b} rd}@&ﬁ{ bFefa%P 1r%{fgb%f erent

crude oils ma deve t hé exi
denul sifiers. aqtivgemmmr@ﬁ whichoatesablgdoi @f@?qtéh@ regluiree S@@ﬁ[ﬁ @lnf plether o be

used besi des tetpﬁu@;oghgjnsgﬁjeﬁgw}{ﬁm%ghomh@ is to be strived for is at the
front froman econom c and ecological point of view It was therefore the

obj ect to devel op novel petrol eum breakers which are 35 superior in their
ef fect to1ghe Theogerdleual beskerk nevn aranthicaalidealkgipbensl aldehyde resins,

which are disclosed, for example, in US-4 032 514. These resins are

obtainable from the condensation of a p-alkylphenol with an aldehyde, in

most cases formaldehyde. The resins are often used in alkoxylated form,

as is disclosed, for example, in DE-A-24 45 873. For this, the free phenolic
20  OH groups are reacted with an alkylene oxide.

Alkylphenol-free demulsifiers are described in WO-A-99/07808. Here,

epoxidized fatty acid esters are opened with alcohols or carboxylic acids,

and the resulting OH function is reacted with alkylene oxides. The
25 compounds prepared from this have good properties as demulsifiers.

The varying properties (such as, for example, asphaliene and paraffin
content} and water fractions of different crude oils make it imperative to
further develop the existing petroleum demuilsifiers. In particular, a low

30 dosing rate of the demulsifier to be used besides the higher effectiveness
which is to be strived for is at the front from an economic and ecological
point of view.

It was therefore the object to develop novel petroleum breakers which are
35 superior in their effect to the products already known, and can be used in
an even lower concentration.



an even | ower concentration. W 03/102047 2 PCT/ EPO3/ 05155 Surprisingly, it
has been found that products which are based on ring- opening products of

" epoxi dized fatty acid esters with amines, diamines or polyanines, after
subsequent al kpxYJ3aiozon7 have an excel | ent breaking effp@t-r/gpgglogtﬁg very
| ow concentration conpared with known emul sion 5 breakers. The invention
provi des pol yners obtai nable by A reaction of an epoxidi zed ester of one
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mol ar excess, pelyaminést aftare ea:beea@@wtdetytoeplabbn,alhlawyaatemelleperbré]ak:ggoup i's
bet ween 1 and r h i ghts
of from 500 ?ﬁQ% % 380% \/%)')W(#M%e Pﬁégcrﬁll on ﬁ\ReI?igg(r oVl d%@"ﬁﬁgﬂﬁse

the pol ymebs heqaked$.ng to the I nvention in armunts of fromO0.0001 to 5%by
wei ght, based on the oil, as breakers for oil/water emul sions. 20 The

i nvention furt rovi des a nmet hod of breaE oi | /water emul sions by

addi ng the polh rﬁ@Bd?FBV‘ Sstpglytnp,%rs qRiaiRa @:}%{o the emul sion in anounts
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preparation of the Y, cco vent | nsi st
reacting an epoxi dF‘E@& I{%‘;\‘L’@/% @ %g;?%?‘ii%’l ach’(ﬁ%Iar@n ﬁb (Jfo'? ntg’ég:i)E‘m ne
or pol yante. Epoxgdiupsdvittaatrporedrdingo diashinesyr grofyamineespond general ly to
the formula 1 g9 Ihjkoxylation of the resuling polyamine with a Co- to Cs-alkylene

oxide in molar excess, such that the average degree of alkoxylation

per OH group is between 1 and 100,

where the polymers have number—average molecular weights of from 500
15 -to 100 000 g/motl.

The invention further provides the use of the polymers according to the
invention in amounts of from 0.0001 to 5% by weight, based on the oil, as
breakers for oil/water emulsions.

20
The invention further provides a method of breaking oil/water emulsions by
adding the polymers according to the invention to the emulsion in amounts
of from 0.0001 to 5% by weight.

25 The first step (stage A) for the preparation of the polymers according to the
invention consists in reacting an epoxidized fatty acid polyol ester with a
moncamine, diamine or polyamine.

Epoxidized fatty acid polyol esters correspond generally to the formula 1
|
R (O -C-R2), (1)
30
in1which
R is a hydrocarbon group having 2 to 6 carbon atoms which has x

valences overall,
R2 is a polymethylene group having 11 to 25 carbon atoms which carries at



R (O- C- RZ)x {1) 30 in which RL is a hydrocarbon group having 2 to 6
_carbon atons which has x valences overall, R2 is a polynethylene group
having 11 to 25 carbon atons which carries at WO 03/102047 3 | east one

epoxi de groupweansk/1e2047 a nunber from2 40 6. PCT/ EPO3/ Bahbp 6§@5q§t5ers of
the formula 1 can be synthesized by esterifying a polyol of E the tormul a

RL (OH)x with one or nore carboxylic acids of the formula 20001 2 H R X
and R R have {dust onerdposidy ?mupabnde. The esters are preferably conplete

esters, although_they c a ave free OH groups. They are preferably
based on natuf“%?f%ﬁ%?ﬁ??’ﬂf%bg‘gl yceri des, such as, for exanple, soybean

oil, olive oil, sunflower oil or I|inseed oil. x is preferably 2 or 3. 15
RL i f ' I | . | . I | etchyl
oo ™ pegtadh SRERBold REN M PRF B ko RO BY Bl E g S o
preferenced i &hgifounulagRetPl hemithgpye o megcp@rg@xsdlc. agigsi ef Preffemupy a
pol ynet hyl ene m}.{hﬂ?i RGnA R%hg@e% %nﬁ{%@engﬁgvé_s 20 thus preferably

derived froma Cl10- to £22-carboxylic acid. can carry 1, 2 or 3 epoxide
groups. The nol ecul ar wei ght of the polyners according to the invention is

preferabl y at Theagtedd@fe préferaRMinepldR08s@rshlthduyhPidy 84t aisd HagE1000
to 50 000 g/?D"&I—Ei .
ree groups. They are preferably based on naturally occurring
10  glycerides, such as, for example, soybean oil, olive oil, sunfiower oil or
linseed oil.

X is preferably 2 or 3.

15 -R1 is preferably derived from ethylene glycol, propylene glycol, diethylene
glycol, pentaerythritol, trimethylolpropane or glycerol. Particular preference
is given to ethyiene glycol and glycerol.

R2 is preferably a polymethytene group having 9 to 21 carbon atoms, and is
20  thus preferably derived from a C1g- to Coo-carboxyiic acid. R2 can carry 1,

2 or 3 epoxide groups.

The molecular weight of the polymers according to the invention is

preferably at least 1000, for example 2000 g/mol, in particular from 1000 to

50 000 g/mol.
25
Formula 2 iliustrates the ester structure of one example derived from
glycerol
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Fé)r}rula 2 illustrates the ester structure of one exanple derived from
_glycerol (2) WO 03/102047 4 PCT/EP03/05155 R is a hydrocarbon group which
“conpletes the fatty acid radical. The epoxide ring opening nmay be carried

out uncat al yzggO(@®/etro4y nucl eophilicity pof the am nes), P@ﬂ@gg%%%g

catalyst or with a base catal yst. Base catal ysis by neans um

net hoxi de or potassiumtert-butoxide has proven to be particularly
preferred since it leads to nore uniform products in significantly shorter

ti ti : ' I ) . f | dto the f I 3
o 5 RaNH Ror Bict DR REBBT 10178 CBoBted e A FaRBE kRl y "of “one
another, are C- to C40-alkyl, C2- to C40-alkenyl, C6- to Cl18-aryl olrkC|7-
to C30-al kyl . d t el = i al = CL8-
or ai kenyl . ahiSh b ! Bhorhy, iafCBe cBRRRE BN Yuricakey (g’ Y
where n = 9 t Bugigophilicioppiaacepings)wih @nracid catalyster wilh mbase catalyet. 8 show

particul arly Baebejataldsic BPAEAS daSRIUMNMeEBRAADr PotasiiyitdR-butoxn8gan oi |
epoxide is the epoxidized form.of. the ég na(iur.al sutl)%}%nce solybea ol |,
which is the E?FdPW%Pif&ebﬁf particiiarly  peieried et IRe0s. foymgresdngormn

| deal i zed cheprarhictsirrsighificantlysshaytereeactionf timesl a 6. On average, soybean
oil epoxide has 6 to 7 epoxide groups. 25 If R3 and R4 are an al kyl aryl
radical, the alkylaryl is preferably a radical bonded via the aronmatic
ring, thelGr ofuitableramigesprefieraily poatepaid (o thediopniukbes3 ® 8ar bon at ons, and
which carries an alkyl radical with a chain Ilength of frompreferably 1 to
18, particularly preferably 4 to 16, in particular 7

RENH R3RNH
H,N NH,
(3) 4) (5)

R3 and R4, independently of one another, are Cq- to Cyp-alkyl, Co- to

C4p-alkenyl, Cg- to Cqg-aryl or C7- to Cag-alkylaryl, in particular Cg- to Coo2,

especially C1p- to Cqg-alkyl or alkenyl, which may be straight-chain or
15 branched.

Z is -(CH2)n- where n = 0 to 10 or -(CHoNHCH2)m- where m = 1 to 20.

Formulae 7 and 8 show particularly preferred compounds based on
soybean oil epoxide. Soybean oil epoxide is the epoxidized form of the

20 natural substance soybean oil, which is the triglyceride of a
polyunsaturated Cqg-C1g-fatty acid. An idealized chemical structure is
given in formula 6. On average, soybean oil epoxide has 6 to 7 epoxide
groups.

25 If R3 and R4 are an alkylaryl radical, the alkylaryl is preferably a radical
bonded via the aromatic ring, the aromatic ring of which preferably
comprises 6 carbon atoms, and which carries an alkyl radical with a chain
length of from preferably 1 to 18, particularly preferably 4 to 16, in particular
6 to 12, carbon atoms in the o, m or p position relative to the

30 abovementioned bond.



6 to 12, carbon atons in the o, mor p position relative to the 30
_abovenentioned bond. WO 03/102047 5 PCT/ EP03/ 05155 (6) (AQyYy Yy(AO\ T~fR3
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CBH17 (AO yO iwoam3/abRoxy!l ated OH radicalg (AO YN is an gckprdpaiesh -
radical in which AOis the al kylene oxide unit, and y gives the degree of
al koxylation. y is preferably between 2 and 80. 10 For use as petrol eum
breakers, the polyners are added to the water/oil emnul sions, which

preferably takes place in sglution. Ryeferre@ solvents for the polyners
are paraffinic or aror!_r'atci C | vent s he pol yjmers are-used in WD 03/ 102047
6 178
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(AO)yO is an alkoxylated OH radical, (AO)yN is an alkoxylated NH radical
in which AO is the alkylene oxide unit, and y gives the degree of
alkoxylation. y is preferably between 2 and 80.

10  For use as petroleum breakers, the polymers are added to the water/oil
emuisions, which preferably takes place in solution. Preferred solvents for
the polymers are paraffinic or aromatic solvents. The polymers are used in



PCT/ EPO3/ 05155 ampunts of from 0.0001 to 5% by wei ght, preferably 0.0005 to
2% by weight, in particular 0.0008 to 1 % by weight and specifically 0.001

""to 0.1 % by weight, of polyner based on the oil content of the enulsion to

be broken. 5wWe os/1bpoyn in the prior arg, the al koxyl atg wa%‘s $ce by
reacting the ring-opening products with an al kyl ene oxi de (pre eraﬁ

et hyl ene oxi de, propylene oxide or butyl ene oxide) under an |ncreased
pressure of wrﬁhlwf frbﬁﬂDlOODﬁ@oZH% vedi Iﬁtefﬁ?@f@éﬁlﬁfeé 0005 &P @atty

200C. 10 Exanp) e R Q oi |. [0)4 nu

ani ne (uncaggﬁ)ég i Eéﬁ if:' 33 Qéoig¥9%gy rr‘l'lrj‘? ‘#5??9‘ "aﬁr‘hyn@%ﬁért@ Ghdéted to
160C under a hyi weugj'én chtprgpbe rbased36n gthef o aydnéant of thepowildion( fo ¢@  of
epoxi de/ nol of ne) were added dropwi se with stirring over the course of

one hour. To conclude the reaction, the nm xture was Ief_t to after-react
for 10 h aP 150C. 20 This gave a clear-yellow slightly viscous product

uhi o was. analas Rddbiun TRaNS or AR AcaikBEyiaton TR hae ofy %ﬁa@gl |

epoxi de with coconut fatt - cdtalyzed)

NaOVe
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met hanol ) wer@rmagl@@l ©ﬂdé66€ wtgi@heaomdet)ogmer anoageesed grisstrefof

soybean oi l gdded dropw se

Wi %/h stirri ng%%\yc'gFa 'MTEOFE al g%Zﬁ aBﬁg?%B?ra?“fgs(%ﬁg’hé@?‘%goﬁﬁg reaction, the
m xture wd@ left to after-react for 4 h at 150C. This gave a clear yeIIow
slightly vi sc%nﬂﬂgguct whi ch was anal yzed by neans of NWR

1. Reaction of soybean oil epoxide with coconut fatty amine
(uncatalyzed)
15
194 g (1 mol) of coconut fatty amine were heated to 160°C under a
nitrogen atmosphere. 235 g of soybean oil epoxide (1 eq. of epoxide/mol of
amine) were added dropwise with stirring over the course of one hour. To
conclude the reaction, the mixture was left to after-react for 10 h at 150°C.
20 This gave a clear-yellow slightly viscous product which was analyzed by
means of NMR and GPC.

2. Reaction of soybean oil epoxide with coconut fatty amine (NaOMe-
catalyzed)
25
194 g (1 mol) of coconut fatty amine and 1.8 g of sodium methoxide
(1 mol%, 30% strength in methanol) were heated to 160°C under a nitrogen
atmosphere. 235 g of soybean oil epoxide (1 eq. of epoxide/mol of amine)
were added dropwise with stirring over the course of one hour. To conclude
30  the reaction, the mixture was left to after-react for 4 h at 150°C. This gave a
clear yellow slightly viscous product which was analyzed by means of NMR
and GPC.

3. Reaction of soybean il epoxide with dicoconut fatty amine (NaOMe-
35 catalyzed)

405 g (1 mol) of dicoconut fatty amine and 4.5g of sodium methoxide
(2.5 mol%, 30% strength in methanol) were heated to 170°C under a



al:ld”GPC. 3. Reaction of soybean oil epoxide wth dicoconut fatty am ne
(NaOwe- 35 catalyzed) 405 g (1 nol) of dicoconut fatty amne and 4.5 g of

" sodi um et hoxide (2.5 mol % 30% strength in nethanol) were heated to 170C

under a WO 03/\4Q204/4 020kET/ EPO3/ 05155 ni t yogen at mospher @C?@@/@y?ybean
oil epoxide (1 eq. of epoxide/nmol of am ne) were added dropw se wt

stirring over the course of one hour. To conclude the reaction, the
m xture was | efifrogen atmes;phe&aCE% grof&olybaén bﬂ%omdﬂ%ﬁe@&)f&ap@xiﬂe?@bl gel | ow

f C. 4.
React 1 on of © schuh HatE adlS ol flee Wb Fing et 1iE B8 onetaBoer. 7o
cat al yzed) 10 cmmll.gie( thenglaction, thei mnmgmeeweséefrt amiafieraeactfoB 8ch at 1308CLUM
id 0%
trogen at mﬁﬂéﬁﬁ"éﬁéé@@m St 3PS pHScifor 1AL ud ol Qd‘ﬁ’m o
anine) wePe dBERES @fUMﬁiﬁéd\@E stirring over the course of one hour.

conclude the reaction, the mxture was left to after-react for 7 h at 80C.
This gave a 15 cle J1o duct i ch was_ s room t enper.ature,
whi chgwas andt-yze ?J%C%Wa s %W’EEBO’@%W@‘ trﬁéﬁﬂ?f‘%’ﬁ”@ﬂ“%)ﬁ%&\“% I
epoxi de with tegitslgesdiyl enepent am ne (NAOMWe-catal yzed) 20 222 g (1 nol) of
tetraet hyl enepentam ne and 1.8 g of sodium nethoxide (1 nol% 30% strength
in methanol) were heated to 80C under a nitrogen atnosphere. 235 g of
soybean oilD epldi gle(1(moBqof oﬁrieﬁp&lnnejeﬂramﬁna)farwﬂhé)g ofe sediadd edethoajrle se

M xture was T dtoge R ERERRNPIn BRRARY yelt nEARR ' couhds S RARAAY o,
product whi ch AlA9SBBEied 230 ¢ @Bﬁw@a@%mmdev% &h Qf/a@omde/mol of amine)
were added dropwise with stirring over the course of one hour. To conclude
the reaction, the mixture was left to after-react for 7 h at 80°C. This gave a
15 - clear yellow product which was solid” at room temperature, which was

analyzed by means of NMR and GPC.

5. Reaction of soybean oil epoxide with tetraethylenepentamine
(NAOMe-catalyzed)
20
222 g (1 mol) of tetraethylenepentamine and 1.8 g of sodium methoxide
(1 mol%, 30% strength in methanol) were heated to 80°C under a nitrogen
atmosphere. 235 g of soybean oil epoxide (1 eq. of epoxide/mol of amine)
were added dropwise with stirring over the course of one hour. To complete
25  the reaction, the mixture was left to after-react for 7 h at 80°C. This gave a
clear yellow product which was solid at room temperature, which was
analyzed by means of NMR and GPC.

Alkoxylation of the amine-opened epoxidized carboxylic esters
30
Ethylene oxide

The above-described ring-opening products were introduced into a 1 | glass
autoclave and the pressure in the autoclave was adjusted to about 0.2 bar
35 above atmospheric pressure using nitrogen. It was heated slowly to 140°C
and, after this temperature had been reached, the pressure was again
adjusted to 0.2 bar above atmospheric pressure. Subsequently, at 140°C,
the desired amount of EO was metered in, during which the pressure



aﬁéi yzed by neans of NVR and GPC. Al koxyl ati on of the am ne-opened
epoxi di zed carboxylic esters 30 Ethyl ene oxide The above-descri bed

" "ring-opening products were introduced into a 1 1 glass autoclave and the

pressure in thgoagd/acbaye was adj usted togabout 0.2 bar Bpphevs/n5155
at nospheric pressure using nitrogen. It was heated slowy to 140C and,

after this tenperature had been reached, the pressure was again adjusted
to 0.2 bar abgheukt msahee;ed:%basu\i?\exen&lrbsad@!ﬁﬁmcyf Eat whd0éomplehe thesi red

amount of EO h th eSSyl e /102047 8

ner] Eros) 0515 HIE MEsE t pEE At S F R S TR & PR 0T 2o was
conplete, the mxture was left to after-react for a further 30 m nutes at
140C. Propyl ene oxide 5 The above-descri bed ring-openi ng products were
introduced into a 1 1 glass autoclave and the pressure in the autoclave
was adj usted tRoghieHE Ride bar above atnospheric pressure using nitrogen.
It was heated slowy to 130C and, after this tenperature had been reached,
t he pressu?e was again 10 adjusted to 0.2 bar above atnospheric pressure.

Subsequent |y, Tafe dsife- deet,dm@edemgt@ﬁbrﬂn@pr*ddﬁs Weravirfromeiced éstol 414 [@uarssng

which th t When t di EO
corl et 6. ¢ he SUHGRR BRtdle PErsse Tathe allesiie Vot uliied i rbobl fiares a:
130C. 15 Det erponatatmospherid prassesk usiggefifregen.vie nesshesteg elavely dam30°C

demul sifiers Toqd G‘atrf%? ”ih[%e térﬁﬁel%tu?r%cflée{ edéafe?f ré’éch%dd gﬂlé' ﬁe@%ﬁ(a wldie 9@@1

separation from’ Si on e dewa and

desal ti ng1@f taﬁléJStQﬂ ItO Wet baﬂéb@Vﬁ*naﬁ@@SpfF@?C PfﬂS§Uf q. h‘éumeﬁﬂ?yah@?»@?%sses
(tapered, gra%@tﬁ.rae th%ﬁﬁt Qﬁ’tEbeﬁ/a‘é" fridtsrerew, IdLﬁlrn)g Waich tReredsird each

case with 100 of the sjon, in each_case a defined anount
of the denul S,sppgl,d Wagexceedu4 0 bar \then the addition of E6 was complete, the

mixture was left to after-react for a further 30 minutes at 130°C.
15 Determination of the breaking effectiveness of petroleum demulsifiers

To determine the effectiveness of a demulsifier, the water separation from
a crude oil emulsion per time, and also the dewatering and desalting of the
oil were determined. For this, the demulsifying glasses (tapered, graduated
20  glass bottles with screw lids) were charged in each case with 100 ml of the
crude oil emulsion, in each case a defined amount of the demulsifier was
metered in just below the surface of the oil emulsion using a micropipette,
and the breaker was mixed into the emulsion by intensive shaking. The
demulsifying glasses were then placed in a conditioning bath (30°C and
25 50°C) and water separation was monitored.

During demulsification and after it had finished, samples were taken from
the oil from the upper section of the demulsifying glass (so-called top oil),
and the water content was determined in accordance with Karl Fischer and

30 the salt content was determined conductometrically. In this way, it was
possible to assess the novel breakers according to water separation and
also dewatering and desalting of the oil.

Breaking action of the demuilsifiers described

35
Origin of the crude oil emulsion: Holzkirchen sonde 3, Germany
Water content of the emulsion: 46%



metered in just below the surface of the oil emul sion using a mcropipette,
and the breaker was m xed into the enul sion by intensive shaking. The

"““denul sifying gl asses were then placed in a conditioning bath (30C and 25

50C) and wat efyygapi@pon was noni tored. during denul si fﬁ@iEpmmﬂg%gfter
it had finished, sanples were taken from the oil fromt upper section of

the demul sifying glass (so-called top oil), and the water content was

det erm ned inmrﬂaﬁtqﬁtmghqdfgbh F.scher and 30 the salt content was
determ ned conducto iS-way, it was possible to assess the
novel br eakerl]Jd %IB{ITE? f%n%%@hf 5@) ation and also dewatering and
desal ting of ﬂwcentratuﬁ}n e2R@ippgn acti on of the derul sifiers described 35
Oigin of the crude oil enul sion: Hol zki rchen sonde 3, Gernmany Water
content of the emulsion: 46% WD 03/102047 9 PCT/ EPO3/ 05155 Salt content of

the enmul sion: 5% Denulsification tenperature: 50C Concentration : 20 ppm
5 Water separation [n1 ] 520306090180V\at erSalt in per tinme [m njin thethe top

oiltop oil (ppni—Akoxytate rodu fromp 10304193450, 4528 Exanple 1
A koxy! at e pf DAt TSI IR 446455 1500] B 4f0) OB | ABRoK YYalbeq SAbRMc
f roml01938454p46PtirkhéYMmin]Exanpl e 3 in the the
top ail | top oil
[%] | (ppm]
Alkoxylated product from | 2 [10 |30 41143 45 | 0.45 28
Example 1
Alkoxylated product from | 8 |16 |37 (44 |46 | 46 | 0.15 20
Example 2
Alkoxylated product from | 10 | 19 | 38 |45 | 45| 46 | 0.11 16
Example 3
Alkoxylated product from| 9 (17|38 |46 |46 | 46 | 0.12 15
Example 4
Dissolvan 3245 118 273740 41 | 097 87
(standard)




Al koxyl at ed product fronB17384646460. 1215 Exanpl e 4 Di ssol van

324518273740410. 9787 standard WO 03/102047 10 Cdains: 1. A polyner

“obt ai nabl e by PCT/ EP03/ 05155 A) -reaction of an epoxidi zed ester of one or

more unsat ur aWa@l o1da47y acids having 84ho 26 carbon at p@q-/@pgg,@g,pggyol

having 2 to 6 OH groups with a nonoam ne, diam ne or pol yam ne

al koxylation of the resulting polyamne with a C2- to C4-alkyl ene oxide in

nol ar excess, Cfalnfs:t hat the average degree of al koxylation per OH group is

between 1 and 100, 10 where the pol yner has a nunber-average nol ecul ar

wei ght of from 500 to 100 000 g/nol. 2. The polynmer as clainmed in claima1,

wherein the pdlyol Ai@lymhybbtﬁnatgje pygol , propyl ene gI ycol , diethyl ene

glycol, pentaerythpjtol t t T ol yner
ﬁ\? recﬁcjﬂﬁn &f %hﬁ d}%&@l%@@@%ﬁxd? o é?%(? e uﬁsatu%g@

as clalned in clai esters are derived

fromnaturlal ly occurri n§attgq Jeids hawsg Q)P%?%ﬁa{ﬂ%ﬂ atopyshaath adialyoldiaving 3i | |

sunflower oil or linseeg gidH g?&l[f’s WTIH‘@ rﬁ@hdé’iﬂfnea%hé?hﬁa'erﬂ?cbdt it Or m)re
of clainms 1 to 3, i ch aver a cu ar V\/elg_?ez:tr from 1000
I

to 50 000 g/ nol . TheaE‘BW’ﬁB‘P” aS’c rﬁ nf&gu ’Hgorﬂ—? @mW@r eVl 39 to 4,
wherein the 25 esters @aealkiﬁem!aﬂclcﬂé am mo@lOexdessC%Zlchatmb@Wélawaegé 6.
The use of the pol yrrers as_cl one oL, .nore_of, cl ai ns
anounts of from 0.0001 8 %tﬁ‘fmyﬁpn Ff)%{s@d gmuwgéb%weena‘gang 1@§kers for
oi | / wat er1@®mul si onwhere the polymer has a number-average molecuiar weight of from

500 to 100 000 g/mol.

2. The polymer as claimed in claim 1, wherein the polyol is ethylene
glycol, propylene glycol, diethylene glycol, pentaerythritol,

15 trimethylolpropane or glycerol.
3. The polymer as claimed in claim 1 and/or 2, wherein the epoxidized

esters are derived from naturally occurring glycerides, preferably
soybean oil, olive oil, sunflower oil or linseed oil.

20
4, The polymer as claimed in one or more of claims 1 to 3, which has a
number-average molecular weight of from 1000 to 50 000 g/mol.
5. The polymer as claimed in one or more of claims 1 to 4, wherein the
25 esters are derived from a C1g- to Coz-carboxylic acid.
6. The use of the polymers as claimed in one or more of claims 1 {0 5

in amounts of from 0.0001 to 5% by weight, based on the oil, as
breakers for oil/lwater emulsions.



