; Y& (e3eW | TDDElI FFJH6I T\l a Resins conpri sed of al kyl phenols and gl yoxylic
acid derivatives, and their use as de e present invention
relates to the use of resins preparabm,@ww \A@ nsation of al kyl phenol s
with gl yoxyl i vatives for brealn -oi | ppyisp

particul ar \r{\ﬂ?he prgﬁjctlon of crude oil? %&rl ng its regg-illery, grsuge oi |
I s produced as an enmulsion with water. Before the crude oil is further

processed, tR@8smsCE Fpnséd of BIKyfiHemdIsTHEd dhroxific fabﬁkeanmmst Bﬁthéurand
wat er constituents IS purpose, use 1I's generally nade of petrol eum

br eakers. Pe’r’?%laétﬂﬂ”bﬁﬁ'gﬁ@rs are surfaceactive compounds which are able to
effect the required separation of the erruIS|on constituents within a short

Fesi ps, wni gy erert BERKERC rBEE & SipPe pne UG Bt ofisird PreRAERE BiTVEr
obt ai nabl® f condensatioonefealiitphenotsr wit pglaomllcpa@dodewatwearfoalbaieaiyue in
nost cases fWa?@'&IPé%ﬁ%torE"% b%@cﬂ%? g,ké)%,%ﬂcgéﬁgf C&@I(%ﬁﬁxyl ated form as

i s disclosed or exanpl e, or t e free phenolic
20 OH groups are reacted with an al kyl ene oxi de. The condensati on of

al kyl phenol sum.hg il né@esvéryc:c@@ecbnh@@rmdd@%ﬁ Iehﬁﬂs.oﬁ%trewatml Beforé US-3
954 808. The,pro tsotgﬂﬂ?%were ne|t er al ko ted Fnthepenollcm
r

group, nor u &l 5 Brocessed,  N1Qs8 Sruley ol 7@my[siQr)s, fuust b
al kyl phetwl btqkenalmtoemewsmlwlandhvmt@r gonstitobatsasFor ehisepargose, aidd wat er

and 30 pr opoPenly gPEEIEreLSErt ErsieREroabENM, Biedh e ue: U0
further devehotiva hempoelpds Wlmtamlaélﬂnt@@lﬁﬂbtstﬁe eaquirednseparatioulohthe a | ow
dosing rate g{.‘w]ggn@gmtgéms%“ﬁ'ﬁ (tﬂ,dffg?qeas wel | as the higher

ef fectivenes Ich is to be striv I's nost inportant froman econom c
and ecol ogi cal point of view 35 The object was thus to devel op novel

|0|eéI r ﬁ' Sum br ¢ﬁbq5elﬂrd€lhm|‘br@akel%ulﬁi§édd afe,i intdrhdial a@kyistdnd @ldén;fdél regirghenol

al dehyde resjns . alrea and_c

conce%tratlowh ch aées‘Edj‘gﬁ' %W]&Pr ex?‘[“%ﬂeas'rbg‘gﬁﬂf%s{]‘% hiﬁe?% eﬁg‘sb%%d on

al kyl phenol gbtainablé drcam ithe condeasation obadp-raﬂejllpdmrmkmmbn an aldehyds, limnt
ffect t

?nvgﬁ o’ gf} fﬁe &#;%rﬁgb%;fgﬁﬁéhfd’eennﬂé ré’s|N§ ¥e o‘ﬂ\%ﬁ%&ﬁ{ﬁ 5ﬁbgﬁ9tefd5fom1e

conpounds of ag % disslasedafqrexampie AD QE Aﬁ%ﬁ Br3.thrrr thish éhe freemhenrlicand OH

may be igpor g r aargrreggt@g Wit Ak lafyIdrR) etidye to one another, and Rl is
Cl- C3p- al kyl , kenyl, Cg-18 garyl or C7-C3p-al kylaryl, by the

foll owi ng steps, WhICh can be carried out in any order, 15 A) reaction with
a conpound ofrhthmridensalien 3f GHGIEHEDRE (vith glyoWﬁbcztcmhabataeémdesmmdmg H,

C-. C30- a1 K1 1o/l Yl 5 884G 9na" Hrodlcsofiiedl Kib grrgp o

al koxyl at i on Ui ¢ I"ene oxi XCess, sO th
resul ting al Rikeyylated alaéheapbe@wl@eotifgrauno&qn ugedors netmleum breakers00 al kyl ene
oxi de unpgs per OH group)

US-2 499 370 discloses alkylphenol glyoxal resins which are suitable as
breakers for oil/water emulsions.

The varying properties (e.g. asphaltene and paraffin content) and
30 proportions of water in different crude oils make it imperative to further
develop the existing petroleum demulsifiers. In particular, a low dosing rate
of the demulsifier to be used as well as the higher effectiveness which is to
be strived for is most important from an economic and ecological point of
view.
35
The object was thus to develop novel petroleum breakers which are
superior in their effect to the alkylphenol aldehyde resins already known,
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25 and which have a nol ecul ar weight of from 250 to 100 000 units, in
anounts of from 0.0001 to 5% by wei ght, based on the enul sion, as breakers
for oil/water enmulsions, in particular in petroleumrecovery. 30 The
conpounds of the fornula 1 are essentialgy chemically uniform conpounds
which are not used in mxtures with one another. The term "essentially"
here nmeans that conpounds of the fornula (1 ) in standard conmercial purity

are used for Sdﬂ@nsﬂﬁ@lpalta’iasobe@fﬁ fémi tIRsti reSindCloasat Be él@ylphé‘ncblrm wu@n

F f fu d 3
oo™ et [dhTvaRe REhs Al RabtT At] el ekl 4% dcled Sy (o

fractions of beeakersbvehatavwery)tdvecommﬂitlou substl tutional isomers which
have not been conpletely separated off. Alternatively to the condensati on
of the al kyl phenols with glyoxylic acid 5 esters, it is possible to also
react thedal E'wephwaon@n itherdafare provides oy dheg |use st iresiasdobtainatie fexmer i fy
the resultin bly hydrogen. If one of the radicals Rl
or RR is an gPE@?degﬁ?éi ﬁ?‘iﬁl‘@ then its chain length is preferably 1
to 18, particularly 10 preferably 2 to 14, specifically 4 to 12, carbon
atons. Al kyl and al kenyl radicals can &€H her be linear or branched. If one
of the radicals Rl or R2 is an alkylaryl radical, then alkylaryl is
preferably a radi cal bonded via the '/’.‘ ¢ nucl eus whose aromatic 15
nucl eus preferably conprises 6 carbo @ psRt1and which, in the ortho, neta
or para position relative to the above ft i oned bond, carries an al kyl

radi cal having a chain length of preferably 1 to 18, particularly
preferably 4 to 16, in particul ar 6 to 12, carbon atonms. 20 If step Ais

firstly gorriednRl inbQubsiRibniyR? R ﬁqag%et.h%%”wa% pira peoAr Ml 2 1

are reacted W|t npoun ounds

of the forrml"%!aQV%ut‘é %\%ﬁ@@@ﬁr-ya@(ﬁ&elﬁ ﬁ31v95307ﬁ|k5@ ¢2-Gaomk %ﬂVI:aCBEQM- or

al kyl radi calarilayi®gCaoMidryl, Byothe Bllowing! Resd! Whithicanlfe chfied sutliar | Y
preferably 2 tr>(h) 14®ﬂs§em flécrg 'y 4 to 12, 9caré‘b%n atons. 25 The condensatl on
can either b@N¥&d®fed out with aC| dic or basic catalysis. The resins

obt ai ned fromthe condensation are then al koxylated with a C2C4-al kyl ene

oxi de, fer bI y ethyle &, 9X de or l.en de. The al koxyl ati ng agent
is used ﬁﬁ rre%{%gs ?WQWW@%(BWWQQ?S pI ace 30 on the free OH
or COOH groups of t he resultl ng resin. The anount of al kyl ene oxi de used is
such that the average degree of @H@éﬁ@ﬁ( on igopetween 1 and 100 al kyl ene
oxide units per free OH or COOH group. The ave?age degree of al koxyl ation
i s understood here as neani ng t he average nunmber of al koxy units which are

posi ti oned on eathfWﬁi@hQ'\‘ Ohali0RE Ry, |C1-CRGRIIJLLGHEY o IKAYTO, 11

parti cuI 2 to S&Ga ‘Iége resjn o %rged foll ovm ng condensatl on and

al koxyl a on pr ef &6a51873RA O LBl 3 YmaNght from 500 to 50 000 units, in

particular from 1000 to 10 000 units. 5 Preferred resins which are

obt ai nabl e byt he _pr C f

structure: §) )aﬁ(og(gf:a?@ngﬁﬁw éléi)?og %@{@@Pd%( Pgéﬁﬂélsr ?l)t(%s %’A@rtggt he

al kyl ene oxi de unlresulmm akkoxlylade ehasha deggeead alkoxllatmny bhifioon.1 ©h400ri d~i ng

of the aromatic r| pﬂ,‘se @xn&@%nﬂ gp@)@b&{q? arrying the radical CO2R can be
A .

| ocat ed on any of ree posi |ons 0 aromatic rings. nis the degree
of condedation of the resin. nis preferably a nunber from2 to about 100,

in 15 parti cgngr whidh hale @%b|é€:ﬁ|a’1“4~lélqh& edrefrBh 250 Tté) ﬂﬁ)OG(qultfs' Gally 4
to 10. R~ is prefera I cal %e chaln enthls

en
preferably 13MPUnds Ctbfa% 960951 Y%rﬁa@ebhﬂ?’%}g@ tRpsed opsthecpauision, a
carbon at ons bréakers fcarrtsll/whteereyﬂnulsuadsqnlmrﬁmarantmroléwnlremwor branched.

30 The compounds of the formula1 are essentially chemically uniform
compounds which are not used in mixtures with one another. The term
“essentially” here means that compounds of the formula (1) in standard
commercial purity are used for the preparation of the resins according to
the invention. Fractions of further compounds which come under the

35 formula (1) may also be present in the resins; reference may be made, in



20 If R~ is an alkylaryl radical, then alkylaryl is preferably a radical
bonded via an aromatic nucl eus whose aronmati ¢ nucl eus preferably conprises
6 carbon atons, and which, in the ortho, nmeta or para position relative to
t he abovenenti oned bond, carries an alk radi cal having a chain | ength of
preferably 1 to 18, particularly preferably 4 to 16, in particular 6 to 12)
25 carbon atons. For use as petrol eum breakers, the resins are added to the

wat er - oi | emphficor, tWr@éIrdWseBﬁre%EHYOi WeEImp! amrl SroRatiet Iseasutﬁg@ri@rred
INS are useda I n

| t ff
amounts of T 1SS YIER SAus 1ot BSp0GE RSN Sepasaieiatti ar 0. 0008 to 1 and

especially 0.001 to 0.1 % by weight, of resin, based on the oil content of

goneral 1y or AGrESgl K e coriehpdiot By o MakAbRbAde With  Gyolierpyan o ©
corr espon®i ngsteryit Wibie‘m ahmmecbﬂheaiw@rsermls inidallyovithu glyoxyliowweide t he

al koxyl ati ong6a8hehk & thedekaiing ¥esjrondensat i on. The reaction
“tenperature |as generaﬁﬁl%rl et ween 5(r)lban§jJ 5 170C, preferably 120 to 165C. The

reaction is nar mal ly carried out at atnospheric prs ssurg. Exanpl es of

catal yzi ng aR"dg ﬁerérﬁl hydzgéh lstvahsrt:tfrthé radicéfs R 49 aArelkdipp @y Whi ;:h
r re I N anunt s

may be nentio i are use

of fromo.1 ?E‘yg %ht S B by leppt @ \Bé‘?nfgf:ﬁb%f?ti?e 1%ea@i“igi‘ﬁr'ﬂar’r‘i’xt ure.
If glyoxyoi Cpaefedablys m&ed41&péonfrcalh‘3e4cw1d2nsa¢ticmnatdnhtel nAzxylb addihélk@r:iylof ?pr d
i s not necessat. on is catalyzed by the glyoxylic
acid. The coi%?e%%’gtr %gﬁggjﬁpﬁigﬁa{ﬁﬁ%ﬁéafrom 30 mn to 6 hours. The nol ar
rati o between al dehyde and arorratrc corrpound is generally from0.5: 1to 4

1, preferal ynbramHe tadicais R’ brér? is- aﬁ%llﬁﬂar‘yF r&@ies)) tthtQﬁ}iInyl Q§ art,

the al koxyl ati on takes pl ace by reacting resins wth an al ene oxi de
under an i ncpég§@i3|¥)r%§§dicél ch‘onééﬁel/'él ﬂ}ﬁ faremailcmwaelz@ ‘M'&‘PS%ta"P@\@ﬁér at ur es

0}‘ frolmﬁ@ tagamg dr%@erﬁtsrwab rrEé@@'cﬁrtﬂod?éﬁfrﬁsOan@fwlﬁrchsﬁrﬂ(}ﬁd:&ﬂﬂﬁm 2vvroth
OoX I C acCl acl dl ¢ cal.al ysS non eno =
OOy o s pR2hBhYSlake 15 i SbOxsmEngneEPasd cfensh i 15520
or;] an ar omat radisall veuitg archairbEhgtth of preferably N aoki &, ipartililaviyt eﬁfﬂmﬁca .
t her nonet er, re : wat er separator. stirrin

DT e e RSiepRI T2 S Ml 2 :

and nitrogen ion mxture was heated to 120C. At 120C,
23.8 g of glyoxylic acid solution (50% 30 strength in water) were slowy

added dropwi $estedER firSy éﬂ?rbﬁ'dlﬂf&%ﬁwé‘@ﬂ? tﬁla)ﬁd#isﬁo of the
0 g\ne hour ter of

after-reacted for one hour 20C and f i
reaction whi éMya deRredgarts w'%récam@éggswé %\Iocrﬁ‘(ﬂ‘rlaaﬁﬁo\ﬂ'\é?zﬁr‘iﬁs'ﬁe Bat or.

The product wvempevapsraitthd formolay2ese preferabilptthoye dv ayrocaiROT is(Miet dn 112. 5

g) and analyzed b | e 2,Rea t| sonon | with
gl yoxylic acPd® XYI%I ﬁ#g?’gg@gﬂ/i&grﬁb c@a& ﬁnr Qf)rfgﬁtﬂrﬂhlégngl Po( Wi 220)
and 23.4 g obatitdasty prefgrably Dtm t4 sspecificatly dxode, sathon atomser e i nt r oduced
and dispggsed in 100 g of an aromatic solvent in a 500 m stirred flask
fitted with contact thernoneter, stirrer, dropping funnel and water

separat or. Ti&8, candensation CRAEithed be camigerow \errﬂk@rcrdﬁ@ or thasia eatetysis

m xture was mtrédrnts%blaﬁﬁd&fﬁin tﬁé cbhdénéeﬂm@ér%tthéﬁ aI tated Q\frthgé ‘,IIQXW iC
acid solutio §59 8stren th in re 10 éed dro Wﬁﬁ% V\hen
% r

the addition ¥6hE| exige. ter@f %’g‘y\ﬁdhe é?fxf
120C and for aWyh@mg ayenl@s‘SGseJ Iireavmbrar e&besﬁame arko)wlaﬂdsn ftake@place t he

o ocess 1740 748, ek RpORBAAIRY ot 408 RS i JRESSBHLHE DL
GPC. alkylene oxide used is such that the average degree of alkoxylation is
between 1 and 100 alkylene oxide units per free OH or COOH group. The
average degree of alkoxylation is understood here as meaning the average
number of alkoxy units which are positioned on each free OH or COOH
35 group. ltis preferably 1 to 70, in particular 2 to 50.



15 Exanpl e 3 Reaction of p-isononyl phenol with glyoxylic acid dodecyl ester
(acidic catalysis) 20 100.0 g of p-isononyl phenol (M= 220) and 0.7 g of

al kyl benzenesul fonic acid (0.5 nol % were dissolved in 100 g of an aromatic
solvent in a 500 nl stirred flask fitteg with contact thernonmeter, stirrer,
droppi ng funnel and water separator. Wth stirring and nitrogen bl anketi ng,
the reaction m xture was heated to 120C. At 120C, 23.8 g of glyoxylic acid

ZSLUE' 82 \(AEOV%%%ﬁhrdmél'hbdlfalld\ﬁlhgrdoﬂb%hgaﬁdgﬁr)%gaa’élt twrpﬁr#éé@blwwgétl E ggc
1 T1I S
and for one ﬂdﬂ%&t‘ aié%@gﬁtrﬁé’mwg@rtoogo HDS, %P%ﬁ'cp@&gﬂ“d‘fﬁﬁ% t he

process was 9 000nmits. via the separator. The product was evaporated to
dryness on a rotary evaporator (yield: 112.5 g) and anal yzed by GPC. 30
Exanpl e 4 Reaction of p-isononyl phenol with glyoxylic acid and subsequent
esterifi &atiBrefeiret rasinecainioh 88 dtdainable by the ipsocessyteseribed have; f220) and
0.7 g of alk e 0.5 nol %9 were dissolved in 100 g of an
aromatic Sol%*ﬁﬁﬁlﬁhﬂ?@ééﬂm&gﬁﬁtggj flask fitted with contact thernoneter,
stirrer, dropping funnel and water separator. Wth stirring and nitrogen
bl anket i ng, the reaction m xture (AO§OwasCAgAORd §o 120C. At 120C, 23.8 g of
i i i i ere slowly added dropw se.
’ as after-reacted for one hour
at 120C and for one hour at 163C. i g i on which formed in the
process was 5 withdrawn via thdg . The regaction m xture was cool ed
to 120C, 84.5 g of dodecanol ( | an aromatic sol vent were
sl ow y added dropw se and the reaction which forned was w t hdrawn
via the separ at or. The pr oduct was evaporated to dryness on a rotary

evaporat or ield ) and anal yzed by nE:ans_of GPC. 10 Exanple 5
React i onl bf é@kﬂp iSuthy @ﬁd@teﬂt Qﬁl é‘!}?ﬁéyﬂl‘ﬁh'ﬁﬁl'ﬁo('ﬁcthﬂl@Jkﬂﬁf‘ﬁl &) 100.0

(9001‘:3 Pm Itoe/(;t mﬁ?ﬁéYériH"Rnpére(Me—d ésaig]glalgo@laa.oﬁf TakKH Ven?f‘@ﬁélbf&ﬁbﬁc 15 acid
B Go3Re, mpe lafatdom el and

(0,2, ol 20 wehde Ve B Ftboin oot carsing
mt;alrjr:eag;aaw .of \then fede rpositgarsn@fcnlhter @g@matbd:a:rrrkgstl ngus the degreti oﬁon (50%
Strength n GoTisTRaEh oF die idin R fhctre i%*@%ﬁ%&hnﬂé%ﬁ%étgﬁ%ﬁﬁﬁ%&
conpl et €15 t hpamculaanO\ﬁ&s pafticstarheprefarablyct tod@, spegificatly 42030and f or one
hour at 165CR ng@g*ﬁ')g tﬁgreﬂlﬁ‘eiﬁﬁ bPal %faf&?cél%ﬁ@éé SRHih T Q{th% Bréfefably \as

w t hdrawn via t ct was eva orate o0 dryness on a
rotary evapof 40018, (Rﬁ"B‘FldarMPGefgr@t)'Y Zntp &ﬁaﬁ?&%ﬁlal&ﬂ@dz 2‘83@2@@60@36

Reaction of AH(?IJQHJI BIKSAYI radiddis B4 eiftiér e Asédt drastaflitifedcat al ysis) 100.0 g of
p- cunyl phenol = 212) and 0.7 g of al kyl benzenesul fonic acid (0.5 nol %

wer e di ssol vedfn 100 g of an aromatic solvent in a 500 mM 30 stirred fl ask
fitted V2@ h Hdhtiscan ehylarymedieal, tbem aikylaryls qrefengbly wnraslical honded eda

heat e Lo 120 ARl (AugRs "whbB8 B Al Chidlys BerbRRR EdmBhBSTE 1o
wat er) were 6lcadan atomes mdapmnczm m\th%m mefdi Qﬁfavmslwleh\@ ta he
m xture vas gHd ShoverRén \Aﬁclﬁ‘\eﬁ%orﬂﬁ%ah%aﬁtalk%%naél%ém Q%aﬁléﬂx@m pt 165C

The water of reaction uri r drawn via the
separator. ThEf ?Jr@g%att% PaHisy aJ{yeHrqu’%W)S/ﬁeE% 1(§n i) m‘%"?r @v%?pa?at or
(yield: 2512. 8aybnaiedmenal yzed by GPC.

For use as petroleum breakers, the resins are added to the water-oil
emulsions, which preferably takes place in solution. Preferred solvents are
paraffinic or aromatic solvents. The resins are used in amounts of from

30 preferably 0.0005 to 2, in particular 0.0008 to 1 and especially 0.001 to
0.1% by weight, of resin, based on the oil content of the emulsion to be
broken.



8 Exanple 7 Reaction of cardanol wth glyoxylic acid (acidic catalysis)
100.0 g of cardanol (m Cl15-al kenyl phenol, M= 302) and 0.5 g of alkyl 5
benzenesul fonic acid (0.5 nol % were dissolved in 100 g of an aromatic
solvent in a 500 m stirred flask fitteg with contact thernoneter, stirrer,
droppi ng funnel and water separator. Wth stirring and nitrogen bl anketi ng)
the reaction m xture was heated to 120C. At 120C, 17.3 g of glyoxylic acid

SSLUE' on (50%1§tré§|h§tébdoﬁdmgtt@rﬂweV\iﬁK/@nﬁdrﬂth m@mllydpmé@b V&ﬁa— éf) a ggc
a ITI ON wWas a er-rea on r a
oo or M ones el SoadrSaton, Sbhe Lhfbs B Riing Akvionditls AT 488 1o

process was aidehydeswf the forhauls &) awlrer the Tdlkoxylatibre cangseesdp or dolv t 0

d

Exanp o E”Ritﬁ G derafbh; Thirehkid) fempdrauietls GRedly bERIGeRS0RAT, 12, o)
100.0 g & piw&wymrpf&mby 1 ioﬂﬁﬁ) Candhe.reagtion isineymbliy cerriadibtibat c aci d
20 (0.5 trﬁ@épfhe%séﬁés\éﬁk‘b | BExafPles OF HtaRzRigRlbckisSale ALl I R,80300 M

stlrredflas flt ted th contact thermoneter, Stirrer,. droppin funnel and

wat er separ a$§ph OWt%'QS( or HBR@%IHB Hases ydch mawdke meyitioned are
mxture was ReM of tﬁé’thill%%e%hk?pgre 88ed iy amolmtycafwlrdrﬁ GEART 5@%%;» on (50%

strength in water) vvereso dition was 25
g I ekl e e e woP] SEeciaaBler Sindoret DS TR Auda 2o,
hour at G5CGor Tihe coadensation| trataroadditios bf boidrie thotl necessarmanhisaase, Was

ot ary ovapol s GECIgR & GetdyentdSy e BBy g TS BhBEns ik ghirang” °

(F{eac'éI i on oI Edus'readrmhp%nﬁh tankl hputSEr'Ehedt;m%lTlpo(mﬁmbeM?éefn gl@ﬂb’oy;ieimdaci d
acidic cata 5 n
p-tert-butyl m%? '(S%FBO%%K @%ﬁ gspgxgpg%of gl %Aypbénze';\agg_}g ponl C aC| d (0.5

nol %9 were diost8iivled in 100 g of an aromatic solvent in a 500 m stirred
flask fifged with contact thernmoneter, stirrer, dropping funnel and water

separat or. Wth |rr|n and .ni tr.ogen bl an th ction.m xture was
eated Lo 120818 o G O AR ek P g B
strength in wesirs )mt\heaa akylehy addedindeo@n freered¥esh préssunel dbft gemeraths
conplete, th f at 120C and for one
hour at 165Cﬁ°$ni(r1wé?g\rf€%f£rtéea fagﬁ&%ﬁn ﬁ%grgﬁé UFI ng the process was

wi thdrawn via the separator. The 5 product was evaporated to dryness on a
rotary ez{;ipoEgé,Qllmésyl eld: 113.2 g) and anal yzed by GPC. Oxyal kyl ati on of

t he al kyl phenol gl yoxylic acid derivative condensates 10 Et hyl ene oxi de The
resins described above were introduced into a 1 | glass autoclave and the
pressure in Ekemdlg ocl ave was adjusted to about 0.2 bar above atnospheric

ererat ur o REAChILA bR BReiith SR b Boli B8 7 0 072 bar

above atnospheric. Then, at 140C, the desired armunt of EO was rret ered in,

during ch I £ }kﬁm ition
was conpl et emd?% d’o?iﬁ*ébﬁo%gh%r‘&?lw é??&rgpﬁe(g& ntz@ er 3 m nut es
at 140C. acid (0.5 mol%) were dissolved in 100 g of an aromatlc solvent |n a 500 mi

stirred flask fitted with contact thermometer, stirrer, dropping funnel and
water separator. With stirring and nitrogen blanketing, the reaction mixture
was heated to 120°C. At 120°C, 23.8 g of glyoxylic acid solution (50%

30 strength in water) were slowly added dropwise. When the addition was
complete, the mixture was after-reacted for one hour at 120°C and for one
hour at 165°C. The water of reaction which formed during the process was
withdrawn via the separator. The product was evaporated to dryness on a
rotary evaporator (yield: 112.5 g) and analyzed by GPC.

35



20 Propyl ene oxi de The resins described above were introduced into a 1 |

gl ass autocl ave and the pressure in the autoclave was adjusted to about 0.2
bar above 25 atnospheric with nitrogen. The autoclave was slowy heated to
130C and, after this tenperature had be%: reached, the pressure was again
adjusted to 0.2 bar above atnospheric. en, at 130C, the desired anmount of
PO was netered in, during which the pressure shoul d not exceed 4.0 bar.

Wien the PO g g%,:nkl Pp was conplete) the mixture was left to after-react for
30 a further nutes at 130C. Determ nation of t he breaking

ef f ect i venesBeaetin:ot pisanenyihens| wita glyoxyligacid (alkating Iﬁ:ét&,lY?r'@ct i veness of a
denmul sifier, the water separation from 35 a crude oil emulsion per tine,

and 2159, the HENEL S BAsBRRARaM I, O 2bBE Shd, SRS BHOL Wihnef el S
wer e charjyedpotassiaahhydeide sdlutisidwete irtradueed randiedispérsedit 400rg of an each

case a defi e A Qb Bl 1 SRIH SH7b8 1R Sieo MATESIES dBchHRRgEL O the

surface of t Si on~using s m xed
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complete, the mixture was after-reacted for one hour at 120°C and for one

hour at 165°C. The water of reaction which formed during the process was

withdrawn via the separator. The product was evaporated to dryness on a

rotary evaporator (yield: 112.5 g) and analyzed by GPC.

30

Example 4

Reaction of p-isononylphenol with glyoxylic acid and subsequent esterifi-

cation with dodecanol

35 100.0 g of p-isononylphenol (M = 220) and 0.7 g of alkylbenzenesulfonic
acid (0.5 mol%) were dissolved in 100 g of an aromatic solvent in a 500 ml
stirred flask fitted with contact thermometer, stirrer, dropping funnel and
water separator. With stirring and nitrogen blanketing, the reaction mixture
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nost 100 15=42 npound as clainmed in claim6, in which k and | are

nunbers bet V\Beacﬁbraafcp-!ﬁén-batylphermmdihrglymlicIaa:id'rtad:idiclcaladysis)G and/or 7, in
which R~ is an al kenyl or alkyl radical whose chain length is 4 to 12

carbon atons. 9. A conpound as clainmed in one or nore of clains 6 to 8, in
which n is 100.0 g of p-tert-butylphenol (M = 150) and 1.0 g of alkylbenzenesulfonic

15  acid (0.5 mol%) were dissolved in 100 g of an aromatic solvent in a 500 ml
stirred flask fitted with contact thermometer, stirrer, dropping funnel and
water separator. With stirring and nitrogen blanketing, the reaction mixture
was heated to 120°C. At 120°C, 34.9 g of glyoxylic acid solution (50%
strength in water) were slowly added dropwise. When the addition was

20 complete, the mixture was after-reacted for one hour at 120°C and for one
hour at 165°C. The water of reaction which formed during the process was
withdrawn via the separator. The product was evaporated to dryness on a
rotary evaporator (yield: 116.3 g) and analyzed by GPC.

25 Example 6
Reaction of p-cumylphenol with glyoxylic acid (acidic catalysis)

100.0 g of p-cumylphenol (M = 212) and 0.7 g of alkylbenzenesulfonic acid
(0.5 mol%) were dissolved in 100 g of an aromatic solvent in a 500 ml

30 stirred flask fitted with contact thermometer, stirrer, dropping funnel and
water separator. With stirring and nitrogen blanketing, the reaction mixture
was heated to 120°C. At 120°C, 24.7 g of glyoxylic acid solution (50%
strength in water) were slowly added dropwise. When the addition was
complete, the mixture was after-reacted for one hour at 120°C and for one

35 hour at 165°C. The water of reaction which formed during the process was
withdrawn via the separator. The product was evaporated to dryness on a
rotary evaporator (yield: 112.8 g) and analyzed by GPC.
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100.0 g of p-phenylphenol (M = 170) and 0.9 g of alkylbenzenesuifonic acid

20 (0.5 mol%) were dissolved in 100 g of an aromatic solvent in a 500 ml
stirred flask fitted with contact thermometer, stirrer, dropping funnel and
water separator. With stirring and nitrogen blanketing, the reaction mixture
was heated to 120°C. At 120°C, 30.8 g of glyoxylic acid solution (50%
strength in water) were slowly added dropwise. When the addition was

25 complete, the mixture was after-reacted for one hour at 120°C and for one
hour at 165°C. The water of reaction which formed during the process was
withdrawn via the separator. The product was evaporated to dryness on a
rotary evaporator (yield: 114.9 g) and analyzed by GPC.

30 Example 9
Reaction of p-isononylphenol and p-tert-butylphenol with glyoxylic acid
(acidic catalysis)

50.0 g of p-isononylphenol (M = 220), 50.0 g of p-tert-butylphenol (M = 150)
35 and 0.8 g of alkylbenzenesulfonic acid (0.5 mol%) were dissolved in 100 g
of an aromatic solvent in a 500 ml stirred flask fitted with contact
thermometer, stirrer, dropping funnel and water separator. With stirring and
nitrogen blanketing, the reaction mixture was heated to 120°C. At 120°C,
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for one hour at 120°C and for one hour at 165°C. The water of reaction

which formed during the process was withdrawn via the separator. The
5 product was evaporated to dryness on a rotary evaporator (yield: 113.2 g)
and analyzed by GPC.

Oxyalkylation of the alkylphenol glyoxylic acid derivative condensates
10  Ethylene oxide

The resins described above were introduced into a 1 | glass autoclave and
the pressure in the autoclave was adjusted to about 0.2 bar above
atmospheric with nitrogen. The autoclave was heated slowly to 140°C and,
15  after this temperature had been reached, the pressure was adjusted again
to 0.2 bar above atmospheric. Then, at 140°C, the desired amount of EO
was metered in, during which the pressure should not exceed 4.5 bar.
When the EO addition was complete, the mixture was left to after-react for
a further 30 minutes at 140°C.
20
Propylene oxide

The resins described above were introduced into a 1 | glass autoclave and

the pressure in the autoclave was adjusted to about 0.2 bar above
25 atmospheric with nitrogen. The autoclave was slowly heated to 130°C and,

after this temperature had been reached, the pressure was again adjusted

to 0.2 bar above atmospheric. Then, at 130°C, the desired amount of PO

was metered in, during which the pressure should not exceed 4.0 bar.

When the PO addition was complete, the mixture was left to after-react for
30 afurther 30 minutes at 130°C.

Determination of the breaking effectiveness of petroleum demulsifiers

To determine the effectiveness of a demulsifier, the water separation from
35 a crude oil emulsion per time, and also the dewatering and desalting of the
oil were determined. For this, demulsifying glasses (tapered, graduated
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
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the salt content was determined conductometrically. In this way, it was

possible to assess the novel breakers according to water separation and

10 also dewatering and desalting of the oil.

Breaking action of the breakers described

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

Salt content of the emulsion: 5%

Demulisification temperature: 50°C

Water Concen- |5 |10 |20 |30 |45 |60 |90 | 120|180 | Water | Saltin

separation [mi] | tration inthe | the top

per time [min] [Ppm] top oil oil
[%] [%]

Product from 1 + | 50 1 {8 |20 |34 {42 (46 |46 (46 |46 0.45 80

3.2 mol of EO

Product from 2 + | 50 5 |15 |24 |40 |45 |46 |46 |46 |46 0.19 37

4.0 mol of EO

Product from 3 + | 50 7 |20 |31 |42 |46 |46 |46 |46 |46 0.28 42

3.6 mol of EO

Product from 4 + | 50 7 |21 |32 (42 |46 (46 |46 |46 |46 0.29 40

2.8 mol of EO

Product from 5 + | 50 5 |17 (28 |37 |42 |45 |45 |46 |46 0.43 78

5.6 mol of EO

Product from 6 + { 50 4 116 |29 |37 |43 (44 |44 |46 |46 0.38 67

3.3 mol of EO

Product from 7 + | 50 218 |16 |25 {35 143 (44 |45 145 0.92 112

20.4 mol of PO

Product from 8 + | 50 1|7 [15 120 (30 (40 [43 (44 |46 0.78 83

30.2 mol of PO

Product from 9 + | 50 219 [21 |32 |39 |44 |46 |46 |46 0.45 51

30.0 mol of PO
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4, The use as claimed in one or more of claims 1 to 3, in which the

degree of alkoxylation is between 2 and 50.
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10 k and |, independently of one another, are a number between 1 and 100,
with the proviso that k+l is at most 100.

7. A compound as claimed in claim 6, in which k and | are numbers
between 2 and 50.
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8. A compound as claimed in claim 6 and/or 7, in which R1 is an
alkenyl or alkyl radical whose chain length is 4 to 12 carbon atoms.

9. A compound as claimed in one or more of claims 6 to 8, in which n is
20 4to10.



