; e3e>; LhP6T& mmmap ~nu~r~u - 5 D E C 2002 Aromatic al dehyde resins and
(hekr use as e m Mmﬂmmmrs Description The present invention relates to
resins preparab ﬁm ti c conpounds by condensation with al dehydes)
and to their use f ok edseaki ng water-oil enulsions, in parti cular in the
production of crude oil. Duri ng its recovery, crude oif aﬁéﬁﬁﬁﬁfs an

emul sion with ‘the crdde oil is further pro

crude oil ewléﬂlﬁﬁ w@ broken into the oil and water constituents. For
thi s purpose, ally .mde of crude oil breakers. Crude oil
breakers are surfac&'®¥ive corrpounds which are able to effect the required
separation of the enmulsion constituents within a short tinme. Crude oil
breakers i ncl ude pebiagti® BRiROlda rekiiyded thedi use, asrnalsioarteedkers| osed, for
exanple, in US-4 032 514. These resins are obtainable fromthe condensation
of a p-al kyl phenol with an al dehyde, in nost cases formal dehyde. The resins
are oftenéjjsed n al koxylated form as is disclosed, for exanple, in
DE-A-24 4 qur this, the free phenolic OH groups are reacted with an
al kyf ene oxi de. However, al kyl phenol al dehyde resins have recently becone
the subject of criticismbecause of their virtually unavoi dabl e content of
free al kyl phenol s and al kyl phenol al koxyl afes. According to the current
state ofy |

al kyl phen'g?gy%s%gg g?@%ﬁﬁﬁ% tedgférsz)dge‘ﬁlécgggtlél @ﬁm é%bﬂﬁ)éLEESHfbgﬁBe pot enti al
threat t oondwsatwmwith leldelydes, anddodbgieyse fardreaidng wates-ailerhilstbnsein cr ude

oil brea fo5par able with the al kyl phenol al dehyde
resins |é§@§'t“%€h@e$5§?% ?ﬁ&g" n(g? conpri se al kyl phenol s or al kyl phenol

al Idoxyl ates, and are ther ef ore not suspected of havi ng estrogenic action.

s - 5DEC 2002 Sur prisin have found t 5| ns whi ch can be

pr epar ed PHABSItRIQEAYSLY. (TN ‘QFW@WM@W 'Q—B(W 'E)Wtat%rxgé rgme action as
crude oi l:rdaléecmkiﬁmﬂ?é?ga s8OS BREIERM hulbiBMb %s@b@@frw ﬁ%cgpt' .
The invention t es resins obtained from conpounds o ormula 1
HNR~ (1) anawahermr@htuten@ Eabthis purease, (RE iaganenaity Weerude othe ortho, neta

or para BPeSdktePs. '®rude oil breakers are surface-active compounds which are able to effect

the required separation of the emulsion constituents within a short time,

Crude oil breakers include alkylphenol 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 OH groups are reacted with an alkylene oxide.

However, alkylpheno! aldehyde resins have recently become the subject of criticism
because of their virtually unavoidable content of free alkylphenols and alkylpheno!
alkoxylates. According fo the current state of knowledge, it cannot be ruled out that
alkylphenols and alkylphenol atkoxylates have estrogenic action, which would be a
potential threat to the animal kingdom.

The object was therefore fo find new crude oil breakers which are at least
comparable with the alkylphenol aldehyde resins in activity, but which do not
comprise alkylphenols or alkylphenol atkoxylates, and are therefore not suspected of

having estrogenic action.



rel-ative to one another, and R has the sane neaning as R2, or has the
meanj ng - COR2, where R is independent of Rz, RZ is C--C3o-al kyl,

C2- C30- al kenyl, C6-C, 8-aryl, Cr7-C3o0-al kylaryl, by the steps, which can be
carried out in any order, of A) reactign with an al dehyde pof Etf&bg mula 2
R3 - CHO (2), wherein R3 is H, C--C3o0-al kyl, C2-C3o-al ke'FnElO,D aryl or
C7- C30-al kylaryl, and B) al koxylation with a C2-C4-al kyl ene oxide in nolar
excess, sBoprishaty, Meeshavesolnd that edsikiayhiah €ahhs paeplrgd fenoN-subktituiddat i on of
from1l to_J100 al kyl ene oxide units per. - NH arpu angd the resin has a

nol ecul ar ad‘%liaawgo nZFP%‘?‘r?’%dtUt ?@%@@,%’Sn@ﬁicﬁé& @htpﬂre@ SISAMACEP t he formul a
(1) are e§§@gc'[éﬁ bBhANA Rddonehikengssgous , *, onpounds whi ch are not used
in mxtures with one another. The term "essentially" nmeans here that) for
the preparation of the resins according to the invention, - 5 DE C 2002
conpounds : : I . N m j Y, ' e.purity.
Proporti oﬁgé 6{#\)&@9&@?@éﬁg@é%%%&&r@vdﬁﬁﬂegy f‘f‘roor nu g&.@ﬁs chg%él[dr@tra!a 1ore be
present in the resins, it being necessary, in particular) to draw attention
to proportilgmné1 of the two other aromatic substitution isomers in each case
whi ch have npt been conpletely renoved. The sane is true for the al dehyde
used for the condensati\(l)\ﬁ. This too is essentially to be used as a
honbgeneo st ance, bre al dehydes of comrercially available purity are
used. R i Rably a -COR2 radical in which RZis C--C8-, in

particul ar ~4-, especially C4-C~2-al kyl or -alkenyl. a ) If one of the
radicals R) R2 or R3 is an al kenyl or alkyl radical, then its chain | ength
i@*r}oreferably from2 to 24, particularly preferably from4 to 22,

espe

cially fromd4 to pon Al kyl, and al kenyl radicals can
ci ther - beln WiBH e bbstierieh "8 s el nitadiriEiRer pal hidtich 72",
al kyl aryl rdlaliectal onet drstheat] éod aryl is preferably a radical bonded via the
aromatic ring, whose aromatic ri g% preferably includeg 6 carbon atons, and

whi ch car R es, hastherrame meaning as i peshas i meaning veORS: WheredboSerent i oned
bond, an al kylinﬂ?@éﬁ nth‘Ni ng a chain length of preferably from1l to 18,
particularly preferably from4 to 16, in particular from6 to 12, carbon

at ons. | f Rét episKi-Saecalkyli @aCaralkdrvt, Ls-GnearyhenCst-alsyBrylt he compounds of the

The al denyase sEPEruEg bREpE S M S AR aBky oF L C T Wi ch R 18 Hor &

Cl-Cs-al kyl radical) in particular Hor a C--C4-alkyl radical. In a
particul arly preferred, enbodi nent . Re is hydrogen. The condensation can

ei ther be cid“%ﬁﬁ%?V&B&nﬁﬁﬂﬁgggpégPJPQEQH& The resins resulting fromthe
condensation are then al koxylated with a C2-Ca-al kyl ene oxi de, preferably
et hyl ene oxi de or propyl ene oxide. The al koxylating agent Is used in nolar
excess. TRe ﬁgkyI69ion t akes place on the free NH groups of the resulting
resin. Al kylene oxide is used in an anount such that the average degree of
al koxyl ation is between 1 and 100 al kyl ene oxide units per free NH group.
The term " aver whereie & deHoE -Bbkaikyll Go-Conalkeml Carararyt oreCaCaraligdanylinber  of
al koxy units mghgh are attached to each free NH group. It is preferably
from1l to 70, rn particular from2 to 50. - 5 DEC 2d0 Steps A
(condensation) and B) (al koxylation) are preferably carried out in this
order.

B) alkoxylation with a C»-C4-alkylene oxide in molar excess, such that the
resulting alkoxylate has a degree of alkoxylation of from 1 to 100 alkylene
oxide units per -NH group,

and the resin has a molecular weight of from 250 to 100,000 units.

The compounds of the formula (1) are essentially chemically homogeneous -

compounds which are not used in mixtures with one another. The term "essentially
means here that, for the preparation of the resins according to the invention,



It is, however, also possible to carry themout in reverse order. In this
case, the conpounds of the formula 1 are firstly al koxyl ated, and then
converted into the resin. The resin obtained after condensation and

al koxyl ati on preferably has a nol ecul ar, wei ght of from 500-t53 [ﬁgcoggozm ts,
in particular from 1000 to 10,000 units. Preferred resins whic

obt ai nabl e by the described process have the follow ng structures: 'f (3)
(4) (5 5 ~- i al_koxyl at R radical, in
wni o ko i8R B Merte Ty B8 ARSI et G8 TRt AERICRTRy e iBhac Ton.
The bri dgiofgtred cohpoandsredvieted byn@smuiad 1§ ban Biardiene bt prasestnin He@sinkeitr adi cal
R3 can join onto agg of the free positions of the aromatic rings. n is the

f
degree of b@m%%‘?%eé Wn'“d?a”ﬂ%’@rrté’éﬁﬁw iepionspdrencitiens ef thaMeeterom 2 to
about 100;arbma9§5&bsqmtt@g isf,lc{)n%&% &chﬁ&se%ﬁ&@ ﬁéueﬁﬁdtsbeeh%g{gge@é?%rf rom4 to

30, especially from4 _ The 1 nvention turther provic or the use of
t he resi nsemoved.diegsanae isHalei favthetaldehyteused i hergonsiansaligredhisrtap 48 ons. For

wnichpr efaoatialy i BRSKTbe MRt EBD BB SR BALR DR WEBRET 0 ¢ Colarti e
or ar onat iconanéiclly availdhie puritpatesusede from 0. 0001 to 5% by wei ght,

preferably from0.0005 to 2% by weight, in particular from0.0008 ;0 1 and
especially from0.001 to 0.1 % by weight) of resin based on the oil content

of L, eMSt pRefbuilea REoieraaidHfy AABRRINCS, BG4 Befftuls Gphs, nvent  on are

generally pre or a i catal yzed condensati on of the
conpounds especially CatGrralityliorwlkenytlhe al dehydes of the fornula 6, where the
al koxyl ati on can precede or follow the conderisation. The reaction
tenlper ature is generally between 50 and 170C, preferably from 120 to 165C.
The react ilponé of therradicaly RY ARt 0eR® isuin alkerst omediof eadical pthes itsichainfxmegthlies of

catal yzi ng agi i C be. tioned,are HC 2S04, . sul.f on ids or
repou’ - andratesally fianta gy, paBicERy pitetol Brdedzekeshesiy FPRTHGH B ne.

whi ch ar e 4gsesh bdnATAKG SnPAlkény? Rdicals E4h 84 BY inBad8Hbrakegd on the wei ght
of the reaction m xture. The condensation generally requires from30 mn to

6 hours. The nolar ratio between al dehyde and aronati c conpound is
general ly - 112 fer it iil,
al koxyl at ilééﬁ%p@gr% F'tg%sg?ut‘? gl'rsgi §ﬁ%§#§yf‘]§}% ﬁ‘teﬁeﬁr%iéﬁargr% ,pr%%eparbéya%ti ng
t he resi ngadicehbaniedl iy therezomziicieng) vderse anomator rewsprefgraldy viugdesfS general |y
from1.1 tc%rbzcg)n gt%rms",itana %vmpc%rc%trr'ijers?lsn t(t)\fe J-.rnqm)rSprct)sﬂtignope%tive to the
abovementioned bond, an alkyl radical having a chain length of preferably from 1 to

18, particularly preferably from 4 to 16, in particular from 6 to 12, carbon atoms.

If step A is carried out first and then step B, the compounds of the formula 1 are then
reacted with aldehydes of the formula 2 to give a resin. The aldehydes of the formula
2 are preferably those in which R® is H or a Cy-Ce-alkyl radical, in particular H or a
C1-C4-alkyl radical. In a particularly preferred embodiment, R is hydrogen. The
condensation can either be acid-catalyzed or base-catalyzed. The resins resulting
from the condensation are then alkoxylated with a C,-Cy4-alkylene oxide, preferably
ethylene oxide or propylene oxide. The alkoxylating agent is used in molar excess.
The alkoxylation takes place on the free NH groups of the resulting resin. Alkylene
oxide is used in an amount such that the average degree of alkoxylation is between
1 and 100 alkylene oxide units per free NH group. The term “"average degree of
alkoxylation" here means the average number of alkoxy units which are attached to
each free NH group. It is preferably from 1 to 70, in particular from 2 to 50.



6 Exanples - 5 DEC 2o0az Exanple 1 Reaction of p-butyl-N-nethylaniline with
formal dehyde (acidic catalysis) A 500 m four-necked flask fitted with
contact thernoneter, stirrer, dropping funnel and water separator was
charged with 60.0 g of p-butyl-Nnethy(aniline (M= 163), 60 m of an
aromatic solvent and 0.6 g of al kyl benzenesul fonic acid (ESEHEEL§% Wth
stirring and nitrogen bl anketing) the rdeaction m xture via 08 120C,
and at this tenperature 31.6 g of aqueous fornal dehyde sol ution (35%
strength) were slowy added dropwi se. Wien the addition was conplete, the

m xture waders A tceadersatiomeartso) (adoxlatian) el Preferabhecaided owltin 1165 oglerand t he
wat er of neacti i [ ia.t . . wThe product
was. evapor peiP TR Sy REe I b PO RIARElele O ETRMELRs. 4 2ng

anal yzed ushippubl®Cof thsdomiuta 2 are airstly atkorflatedbaty theN-coplvbiyd dintd thearewint h

f ormal dehyde (al kaline catalysis) A 500 m four-necked flask fitted with
contact thernoneter, stirrer, dropping funnel and water separator was

charged witta radin®bitaiRéd Ritdronbiehsdt®h b aNoxiBgol MetferdBfhas2PmBlerlilarn.

)
aromatic solvent and 0.8 g of 40% strength potassium hydroxi de sol ution.
W th stirmeightaidrom 200ighd,eNGumits; ineartieular frasad PP o AP RPYkBItvas heated to
120C, and at this tenperature 28.5 g of aqueous fornal dehyde sol ution (35%
strength) were slowy netered in. Wen the addition was conplete, the
m xt ur e wdxrefdriedrreding evhiohreee lobtainatile b @ desdribed peockss hiner thkdoliowdhg 165C,
and the water of reaction which formed was renoved via the separator. The
pr oduct ”@Uﬁﬁ%rated to dryness on a rotary evaporator (yield: 52.0 Q)
qnq anal yzed usi ng GPC. Exanple 3 Reaction of p-dodecyl-N acetylaniline
wi t’h formal dehyde In a 500 m stirred flask fitted with contact
t her nomet ef (aofNRf r er, “droppi ng funnel and water separator, 97.0 g of
p-dodecyl -N-ace¢tylapjlyne (M= 303) and 0.5 g of al kyl benzenesul fonic acid
(0.5 nol 9| we [ ved in 100 g of an aromatic sol vent. 7- 5DEC
2002 Wth ni trogen (Bl anketing, the reaction m xture was heated
to 120C. rg-of f or mal dehyde sol ution (35% strength in water)

S se. Wien the addition was conplete, the m xture was
| eft to popt-react] for|one hour at 120C and for one hour at 165C. The water
of reactio mhich;@orn?d in the process was renoved via the separator. The
product wab evaporated fo dryness on a rotary evaporator (yield: 92.0 g)
and anal yzed usi ng GPC.
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Exanpl e 4 Reaction of p-hexyl-Ntritylaniline with formal dehyde (al kaline
catalysis) In a 500 M stirred flask fitted with contact thernoneter,
stirrer, dropping funnel and water separator, 80.0 g of

p- hexyl -N-tritylaniline (M= 419, trityl = triphenylnethyl) and 1.1 g of
40% strengt h pot assi um hydroxi de sol yti on were di ssolved in 80 g of an
aromati c solvent. Then, with stirri n§ and nitrogen bl an-kéj |[|}1§C reaction
m xture was heated to 120C, and at this tenperature 16.4 g of forral dehyde
solution (35%strength in water) were slowy added dropw se. After the
addition was conplete) the mxture was left to post-react for one hour at
120C and for one hour at 165C. The water of reaction which forned in the
process WAS) N9 dE aikaxylaedIiiR! sadeal, imhvenigh ABlistthevatkyenapoide edt, tand

A Koyt a6 foqes EBRaYRLSY, T Flbincd e HaRdfie ARSYRdhe st Fesi ne
descri bedtara@aeryitgrtRe pAdicERI cardjoin dntgladg of &4 st pusitiansofithe spsRsEar € in

t he autoc] ave was adjusted to a pressure of about 0.2 bar above atnospheric
pressur e "RZENN 1 Peslsaree ahrondeasatanefdhe eegied isiRigiejakly amuoebasfwrakiter this

t enper at térb%uha@b,hﬁganﬁagr%ﬁ%wgopﬁm&%@yﬂ ﬁ%z?r%%%fgorﬁgjﬁg%?zgsﬁé’cé&gpr essur e

of 0.2 bar above atnospheric pressure. Ire nmount of
EO was métosn 4doiifl, the pressure not being allowed to exceed 4.5 bar. After
the addition of EO was conplete, the m xture was left to post-react for a

further 30 m nutes at 140C - 5 D E C 2002 Propyl ene oxide The resins

descr i bedhabiaventivarfartieanedides for the lusglofti® rYineclcRYRIiRND theenwhnEisRYsE i N
t.he autocl ave vvaﬁ adjusted, to a pressure of about 0.2 bar above atnospheric

pr éssur e BFRHNG P EMYi§iongy st em was heated slowy to 130C and after this
tenperature had been achieved the pressure was again adjusted to a pressure
of 0.2 bar above atnospheric pressure. Then, at 130C) the desired anount of
PO was ndtasse asrcrudaell praskers, dhemsinscaragdded o wateent estlilsions, byvich Af t er

th ddi t ] I ' t. - t f

Furt her Seraly BREPaEORofin. Riamd bl fuldls biidrPoliRhdieoe "o °
e; fecti vmtmfgmrimi@mk lar@frums(i).onobro&ﬁel%m?ighdptaembnefrcbr{nf)mm?@_t i veness
of an e ion hreaker, the water separation fr cryde oi si on per
S and g ot B hacdRu aedRRhG Band Red i itere S dein Fleby For ¢
this, dermighf ¥t RGidhasesn (HANPERReNt Bf BAUGHALIdN B bRskSs Wi th screw

| ids) were charged in each case with 100 m of the crude oil emulsion, a

defi ned anmount of the enul sion breaker was in éach case netered in just
bel ow th i | ;s | \ i an . br eaker
was m xegrﬁ%%ﬁ{iﬁ%%rﬁ%g{dgﬁé B‘gméu 'g%%ﬁg%gfgﬁﬁ@'f?@a@ng’f g?'? S/?rnéglnglll'asses
wer e t f ~exatadlyzerbcondenaatiomdi themompyubds bf {hadanawld 150i) theraldetatdes of épar at i on
was nonit . ing.e i on. br eaki n n er, it s. conplete, sanples
wer e takefﬁF’ﬁg'Smgmgﬁe%@’ﬂ%h‘% ﬁg@e‘ g%%c(gri @&é%%h% ﬁ%ﬁlq\%gﬁ%tllo ‘fT;?/‘an gl ass
(s?- cal | edattign eniperatarsist guheraliyeet@ost 80 andaF 0tie] mreferatdd fliom $@E @y dance
Wi t he g, scher, met ho the, salt content, was determn
'hhnélgh hdaldh I d '%d
conduct orétt Fe _}‘w@athntwer%&?qf@e% P GLBPHNerCPras R IR IRD OF |
breakers 04l anG 2gidsatifen hriefflonciNite IRURHESON G RBAlc 4eRAIdrINP ) the

oil. Breaking action of the breakers described Source of-the crude oil

emul si on:and basas whinke maydiimeatiotrd aerlya Gt BOHcesiietylasting tehiearsi on: 46
9 Sal't cquedh dModieoffnT. 2% 56% by weight, based on the weight of the reaction

mixture. The condensation generally requires from 30 min to 6 hours. The molar ratio
between aldehyde and aromatic compound is generally from 0.5:1 to 4:1, preferably
from 0.8:1 to 1.8:1.

The alkoxylation is carried out, as is known from the prior art, by reacting the resins
with an alkylene oxide under an increased pressure of generally from 1.1 to 20 bar at
temperatures of from 50 to 200°C.



Denmul sific
separati on
[4Salt in
2131527353

ation tenperature: 50C Anount added: 100 ppm- 5 D E C 2002 Wt er

[M] per tinme [m n]5102030456090120180WAater in the top oil
the top oil [ppn] Exanple 113173037414345460. 55110Exanpl e
94144460. 60117Exanpl e 325263136404446460. 44102Exanpl e

427303540444646460. 3789Cont r ol 000000000n. m > 10000 Claims 10 - 5 DEC

2002 1. A
whi ch t he
position r
t he meanin
C2- C30-al k

R3 - CHO (
C-- C30- al k

resin obtained froma conpoung of the fornmula 1 €$~6M I n
Eubst'tuents R2 and HNR can be in the ortho, me Er
FAPP¥E to one another, and R has the same neaning as R2, or

g -COR2, where R is independent.of R2) R2 is C~-C3o-al kyl,

has

enyl, Cs-Cps-aryl) C~-C3o-al kylaryl, by the steps, which can be
carri ed oukExampleny order, of A) reaction with an al dehyde of the formula 2

é?sa?weéfgoiﬁ@uty - jn%etﬁyla%ﬁﬁg%ﬂﬁ?J)fjﬁyallldeh%é?ggta%lc%?arll slis) - C-s-aryl or

A 500 ml four-necked flask fitted with contact thermometer, stirrer, dropping funnel
and water separator was charged with 60.0 g of p-butyl-N-methylaniline (M = 163),
60 ml of an aromatic solvent and 0.6 g of alkylbenzenesulfonic acid (0.5 mol%). With
stirring and nitrogen blanketing, the reaction mixture was heated to 120°C, and at
this temperature 31.6 g of aqueous formaldehyde solution (35% strength) were
slowly added dropwise. When the addition was complete, the mixture was stirred for
one hour at 120°C and for one hour at 165 °C, and the water of reaction which
formed was. removed via the separator. The product was evaporated to dryness on a
rotary evaporator (yield: 54.2 g) and énalyzed using GPC.

Example 2
Reaction of p-butyl-N-methylaniline with formaldehyde (alkaline catalysis)

A 500 ml four-necked flask fitted with contact thermometer, stirrer’, dropping funnel
and water separator was charged with §4.0 g of p-butyl-N-methylaniline (M = 163),
50 g of an aromatic solvent and 0.8 g of 40% strength potassium hydroxide solution.
With stirring and nitrogen blanketing, the reaction mixture was heated to 120°C, and
at this temperature 28.5 g of aqueous formaldehyde solution (35% strength) were
slowly metered in. When the addition was complete, the mixture was stirred for one
hour at 120°C and for a further hour at 165°C, and the water of reaction which
formed was removed via the separator. The product was evaporated to dryness on a

rotary evaporator (yield: 52.0 g) and analyzed using GPC.

Example 3 )
Reaction of p-dodecyl-N-acetylaniline with formaldehyde

ln a 500 ml stirced flask fitted with contact thermometer, stirrer, dropping funnel and
water sebarétor. 97.0 g of p-dodecyl-N-acetylaniline (M = 303) and 0.5 g of

alkylbenzenesulfonic acid (0.5 mol%) were dissolved in 100 g of an aromatic solvent.



B)  al koxyl ation with a C2-C4-al kyl ene oxide in nolar excess, such that the
resulting al koxyl ate has a degree of al koxylation of from21 to 100 al kyl ene
oxide units per -NH group) and the resin has a nol ecul ar weight of from 250
to 100,000 units. 2. The resin as clained in claim1) which has been
condensed using fornal dehyde. 11 - D E C 2002 3. The resin as .clained
in claiml or 2, which has been ethoxyl ated on average 5 E(F0H2t o 50

et hoxy units per free NH group. 4. The use of a resin as clainmed in any one

OALG A ar. ReEeigng ard AbroseA A ka0 Ae SSRCAR R Bnxius e feeted to 120°C. At
(. 4 0'><<x>rze~»c?|zﬂ?a'>o~f?8fﬁ+d:&’&%@%’éﬁlt.@ﬁr@%@@éﬁam I e K A AR XXX XX

xxx|x<x<x<xxx>x>x>x>xxxpp>p> p>p>p>p>p>p> >p>x>x>x<x<x<p<<<>><><><>|<<<<<x
<X <<<><><<d@p&y|&e;<\és{herp 4w adsqIE@rbwasepmp&i@d&mﬂumasmmﬁmm»»o

R O a6 o R TR S O A T 5
<IX[[11]] >bf@de|8$wds*l‘eh1dvab vl ﬂh%’éleﬁhr?itdrl Thdp%dc&wais)@«amw

(# #. << <<< XLLKSS~~~P~>~ L~ ~~~~~D>~D~ D~ e~ >~~D 999>>>>>>>>>>>>>>>>>>><>>>>>

~>>~>|>|>>PJ9F¥$F¥?$$?FE£W§@~9%9&9999%”9@F§99F@9§?g§|>>|>|>~>~>~|~>>>7>7> >

>7~ >>>>|~>x>>>>>>>>>>>>|>|><<><<>|<>x<>x>>x>>x>>p>p<p<<<<<<<<><><><><><<<p<
<x| <x| <| <<Examplecd<<<<?<?<~<~<x<| <~<?<<| | ~| | | <?<<<~<<<2<| || ||| <2< ?| || ?| ?| ?

o BRI BT iR "QH'@‘ 3R Tels el e BoB) L 2 Zpeposo

p8 <px<<px<|p|<p<< <>|<<|<x<<x><<x>x<p><p><p<<<<|<<y<<<9x9<x<<><<9<<p>8pdg
3v345 V3C

<ppp>80>?-~ %ﬂta@émb?wdb6TB%exy1LrQJtr*ty@nﬂ’ﬁé’?Mb&’?é??ﬁtvﬁ?r <p‘ﬁ°?\9ﬁ?&ﬁ <”>>”<<

PP XX SXSX <2< x<x<x<<9{<<<<<<<<|<|<x|x XXX SX <LKLLKKIX <X <<x<x<x<¥<x<x<x<x

<<<x<x<x<x @RPX|. k @08 4% stesngtk pataspium hydroxide splufion wesq dipsolued 8@ pxgfan| ><>p

grgi?zr);zl j&q\ fcl s@’.nlfn)t~*g rlulvln iIrTIrSd ?(riﬁr hl};dg?t}b%{fﬁ}ﬁﬁ ﬂ%eélc%ﬁmlﬁm‘é X|1x? |
@ wr mhc”Y] eadsdadated to $2@°d], taa]jcaalma]emﬂecatpcea]@:é]ocd]fom}aid@we(m:]hui(m:iﬁ% caj ca
X4 ~ d_ZUnhc?

| cal cal o~ a0 EEaTdB Y SDredy N BUTERPIBPCAfSan sRaL P Ry Enseriy el 8 <2 o(
a] ca] ca] cajngirfuedives Ieft to post react for one hour at 120°C and for one hour at 165°C. The
FTTTTTE" $$98E W6 & O @é ) *Wha++. .. (1713"4b5} xsni d_Z] ca] ca] ca] ca] c(a] ca]
ca] ca] ca] cajae %deéét]Qfa\]VB fermeddp g praresy Was e evgdd %%Hﬁfaﬂoéap&%] calc,
2]<gi] 52]:(;2 p%&f&’%gﬁé%}é‘g%gg‘?@@" s(:sac]""cef1 zrﬁtgg] Ca gaa]t(():r((g‘ﬁ]ldcg]esc% 2:a] caj ca] ca] ca
] ca] ca] ca] capyaed&s|ngaFEEL] c(a] ca] ca] ca] ca]'ca] ca] ca] ca] caZf 2(i K- L! 10%&' () -
&g(yépt(yf' ()- 3ymlO%& ()- 109& ()- L!10% ()-F 109& ()- @LO%& ()-({M J+3:

r Alkoxylation of the aromatic aldehyde resins

Ethylene oxide

The resins described above were placed in a 1 | glass autoclave and the pressure in
the autoclave was adjusted to a pressure of about 0.2 bar above atmospheric
pressure with nitrogen. The system was heated slowly to 140°C and after this
temperature had been achieved the pressure was again adjusted to a pressure of
0.2 bar above atmospheric pressure.

Then, at _140°C, the desired amount of EO was metered in, the pressure not being
allowed to exceed 4.5 bar. After the addition of EO was complete, the mixture was

left to post-react for a further 30 minutes at 140°C.
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The resins described above were placed in a 1 | glass autoclave and the pressure in
the autoclave was adjusted to a pressure of about 0.2 bar above atmospheric
pressure with nitrogen. The system was heated slowly to 130°C and after this
temperature had been achieved the pressure was again adjusted to a pressure of
0.2 bar above atmospheric pressure.

Then, at 130°C, the desired amount of PO was metered in, the pressure not being
allowed to exceed 4.0 bar, After the addition of PO was complete, the mixture was
left to post-react for a further 30 minutes at 130°C.

) Determination of the breaking effectiveness of crude oil emulsion breakers

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

During emulsion breaking and after it was complete, 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 the Karl Fischer method and the salt
content was determined conductometrically. In this way, it was possible to assess
the novel breakers following water separation, and dewatering and desalting of the
oil.

Breaking action of the breakers described

Source of the crude oil emulsion: Holzkirchen sonde 3, Germany

Water content of the emulsion: 46 %
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separation [ml] the top oil |top oil
per time [min] (%] [ppm]
Example 1 1 |3 [1730(37141|43|45 [46 [0.55 110
Example 2 1 |3 [15]27|35]39|41}44 [46 [0.60 117

)
Example 3 2 |5 |26(31]|36]40|44(46 |46 |0.44 102
Example 4 2 |7 130135]40(44|46146 |46 |0.37 89
Control 0 (o (o |0 |0 |0 [O (O |O n. m. >10000
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in which the substituents R2 and HNR' can be in the ortho, meta or para position
- ) relative to one another, and
R'  has the same meaning as R? or has the meaning ~COR?, where R' is

independent of R,
R? is C4-C3o-alkyl, C2-C3p-alkenyl, C¢-Cyg-aryl, C7-Cao-alkylaryl,
by the steps, which can be carried out in any order, of
A) reaction with an aldehyde of the formula 2

R~ CHO (2),

wherein R? is H, C{-Cao-alky!, C2-Cag-alkenyl, Ce-Cyg-aryt or C7-Csg-alkylaryl,
and

B) alkoxylation with a C,-C4-alkylene oxide in molar excess, such that the
resulting alkoxylate has a degree of alkoxylation of from 1 to 100 alkylene

oxide units per -NH group,
and the resin has a molecular weight of from 250 to 100,000 units.

2. The resin as claimed in claim 1, which has been condensed using

formaldehyde.
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