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o ery (57) Abstract: The invention relates to the use of alkoxylated cross-linked polyglycerols having multifunctional electrophilic com-
\& pounds. Said polyglycerols have a molecnlar weight of between 1000 - 100.000 units and have between 5 - 100 glycerol units which
@ are alkoxylated by C,-Cy-alkylen oxide groups or a mixture of said type of alkylen oxide groups such that the cross-linked, alkoxy-
g' lated polyglycerol has an alkoxylation degree of between 1 - 100 alkylen oxide units per free OH group. The invention also relates
to the use of said polyglycerols for the demulsification of oil/water emulsions in amounnts ranging from 0.0001 5 wt.- %, in relation

~. to the oil content of the emulsion which is to be demulsjﬁed.

Verwendung alkoxylierter, mit multifunktionalen elektrophilen Verbindungen vernetzter Polyglycerine
s 100.000 Binheiten, welche 5 bis 100 Glycerineinheiten nmfassen, die mit Cp-Cy-Alky-
O jenoxidgruppen oder einer Mischung solcher Alkylenoxidgruppen alkoxyliert sind, so dass das vernetzte, alkoxylierte Polyglycerin

einen Alkoxylierungsgrad von 1 bis 100 Alkylenoxideinheiten pro freier OH-Gruppe aufweist, zur Spaltung von Ol/Wasser-Emui-

]
& (57) Zusammenfassung:
X it einem Molekulargewicht von 1000 bi

3 sionen in Mengen von 0,0001 bis § Gew.-%, bezogen auf den Olgehalt der zn spaltenden_Emul_sion._
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| Alkoxylated polyglycerols are known per se. They are described in the prior
art for Qan’ous applications. For example, in US-5502 218, _alkoxy_lated
polyglycerols were esterified in order to prepare a low-calorie substitute for
plant oils. In US-4 061 684, the alkoxylated polyglycerols were esterified
and used as gels which swell in water. A!koxyiated potyglycerols which




Descri pti on Al koxyl ated, cross-Ilinked polyglycerols
and use thereof as biodegradable denulsifiers The
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al koxyl at ed pol yglycerols were esterified in order to
DL 8085h 5 b5 o B Aoy Bk ol ycerols
eshaibif aadexatidnusfidctaas gutmoledtncdenulsifiers revent at a very low
Al R ihihish. IR 63t067S 4P e Xhibii&d frarkedly better biodegradabilities

(according to OECD 306) in comparision with customary commercial
'- demulsifiers and a_ikoxylated, uncrosslinked polyglycerols.

- The invention therefore provides for the use of -alk0xylated polyglycerols
crosslinked with multifunctional electrophilic compounds with a molecular
- weight of from 1000 to 100 000 units which comprise 5 to 100 glycerol units
which are alkoxylatéd with Cz-C4¥aIkerne_ oxide groups or a mixture of

N such alkylene oxide groups so that the crosslinked alkoxylated polyglycerol

has a degree of alkoxylation of from 1 to 100 alkylene oxide units per free
OH group, for demulsifying oiliwater emulsions in amounts of from 0.0001
to 5% by weight, based on the oil content of the emulsion to be demulsified.

- These alkoxylated, c_rosslinked_ polyglycer_dls | are obtainable from
crosslinked polyglycerols having 5 to 100 glycerol units by alkoxylation of -
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15po|yg|ycero|s The invention therefore provides for
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alkoxysilanes. The crosslmkmg_ls carried out as known in the pr_ler art.

" The following crosslinkers are partlcuiarly preferred R
: bisphenol A diglycidyl.  ether,  butane-1, 4-diol  diglycidyl  ether,
30 heXane-1,6-di_oI diglycidyl ether, ethylene glycol diglycidyl -ether, cyclo-
' hexanedime_thano! diglycidyl ether, resorcinol diglycidyl ether, glycerol
'diglycidyi ether, glycerol triglycidyl ether, glycerol propoxylate triglycidyt
“ether, polyglycerol polyglycidyi ether,. p-eminoph'enol triglyeidyl ether, N
“polypropylene glycol digiycidyl ether, pentaerythritol tetraglycidyl ether,

35  sorbitol polyglycidyl ether, trimethylolpropane triglycidyl ether, castor oil

triglycidyl ether, diaminobipheny! tetraglycidyl - ether, soye oi_l epoxide,
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Preferably, the alkoxylatlon is carrled out flrstly with PO and then with EO.
The ratio of EO to PO in the alkoxylated polyglycerol is preferably between
1:1.and 1:10. Though, according to the invention, the alkoxylation can also
take place in reverse order, first ED then PO or with a mixture of PO and

35 EO.

The polyglycerol obtained following condensation, subsequent'cross!inking
~ and alkoxytation preferably has a molecular weight of from 3000 to 50 000
“units, in particular from 5000 to 30 000 units, especrally from 8000 to-
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polage vint @og.rtmngt ﬁ;eg rlggd L,%\S ?s FoGhe Tdrbsdiink&d t Bidoxylated
polyglycerols are paraffinic or aromatlc solvents. The. crosslrnked
alkoxylated poiyglycerols are used in amounts of from 0. 0001 to 5% by
weight, preferably 0.0005 to 2% by weight, in partrcular 0. 0008 to 1% by
weight and specifically 0.001 to 0.1% by werght based on the oil content of
“the emulsron to be demulsified.

'Examples

Example 1
' Preparatron of pentadecaglycerol

100.0 g of glycerol and 3.7 g of NaOH (18% strength) were mixed in a
250 ml three-necked flask fitted with contact thermometer, stirrer and water




-35 EQO The pol ygl ycerol obtained follow ng

. condensati on, subsequent cr.osslinking and

al koxyl atiion preferably has a nol ecul ar wei ght of from
3000 to 50 000 wunits, .in partjcular from5000 to .30
000 units, especially. from8000 to 25 000. The

al &@zssmam;edvm stalg ake thitojery blanketing, meelwmdnbrynmm was

| fleck GpioiG 8,20 o 9?5 AR Pere dheCwafdlydt [hstion was
_by dtslttﬂed offl owerng hs Thecproadaci was reMapopdted (tAG;lrryness on a rotary
(ol 5750 B BRI e Bt p o

5 degﬁ@@sgbmolal siaagargt ipolyethylere t |ycoaegTﬁ@ ghain length n was

Bgﬁ‘éé,ﬁ:}{éooﬂ Ghe Orendtesrol . n is preferably a nunber
fromb5 to. 8 particularly preferably 8 to 30,

especially 10 to 20. The present invention preferably
prgxg Apfe por the use of the al koxylated 15

oAl G BB RS P ey Bl
10.derru| sifiers, the crossl i nked al koxyl at ed
| gﬁ?%ﬁloﬁzgf Za:egge'acfe%ggﬁggpoltzwgeﬂehﬁeé(@[iﬁtbsﬁ’t?“'q %’f‘i%?'g%‘?‘nﬁe nitrogen
. Pr blaaketng ﬁba\@%t ] ttareermﬁ-ack@dd‘ﬁ i m@uwahmma@&t@ermometer :
O gf%ﬂg&%ﬂﬁﬁa %ﬁuﬁrtforﬂlégtégf | R merteggygahr@ selwgrﬁfsmsahgnol A
“ el siherBifotioarain B AnaiCIRAte soLean dhrg quickly
15 0. §8d5d deo éyT}v\elrglhlbhon itemperdtucuivas Heflin8rdaseti%oby20°C
eci a
 baadh g RacBRmIdER e Su7d 10 Ruhuiiledfied Mgy ether
demnjldlnblIedgerﬁ)@deﬂeetedzhﬁnmﬁlsmfﬂmaﬁoepéntm epaxyhumber. The
| @qﬁﬁ%@gé{eﬁ@@ ag%g% é’éxsegﬁ ?écﬁftﬁjy %)%ﬂ)o?at%r%@fd 260.0 g) .

t ha@@itn@m@ar mmwast a@@lyzﬁct RYGRCa V™ =h ePRBngMY!, standard

- 90 S ?518 gfgé ~separator. Wth stirring and
[ an etlng the reaction m xture was  heated

_ rapl d!y to 240C.. At this tenperature, the water of
- reBgdrnple 3%as distilled off over 8 h. The product was

evéposs rﬁlgrqg %Ppgﬁtyc\raggggl%el%l Lv%acféﬁecylsuccinic anhydride

- 25 100.0.9 of pentadecaglycerol, 1.5 g of alkylbenzenesulfonic acid and 2.7 g
) _ : of dodecylsuccinic anhydride were initially introduced at room temperature
| into a 250 ml three-necked flask fitted with* contact thermometer, stirrer and
water separator. The reaction mixture was then heated to 165°C and stirred
- for a further 8 h at this temperature unti no more ‘water of reaction formed.
30 in the water separator (reaction control: acid number), The product was
- evaporated to dryn'ess on a rotary evaporator (yield: 102.0 g) and the molar
. mass was anaiyzed by GPC (M* ~ 2450 g/mol, standard 'polyéthylene '

glycol).

' 35_ "~ Example 4
~ Crosslinking of pentadecag!ycero[ with toluene 2,4- dnsocyanate

100.0 g of pentadecaglycerol were heated to '60°C under gentie nitrogen
blanketing in a 250 ml three-necked flask fitted with contact thermometer,
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10

evaporator (yield: 67.3 g) and the nolar nass was

anal yzed by GPC (M Z 1100 gl nol, standard

pol yet hyl ene glycol). The chain | engt h n was :

determ ned via the OH nunber. ;Exanple 2 Crossli nki ng

of pentadecagl ycerol w th bisphenol A diglyci et her
10sttbdy. @ng oeflpencantiarsgry Adr dhiswdermpeeaitieal 2@3/ goof toluene

u r I j
¢ PP AIREB AR QP inel Bl Mddadu B aRoblRb, The reaction

st iemparatunel wass tﬂ@keaﬁﬁﬁid@n%@@"c andithe Jeasiigie mixiyre was stirred

-13fo? & fOhne SoRanh A s qbwe?dthret(t’@écﬁbﬁo%ﬁrrérene@éyanate -

solution Ln an arorratl c solvent) LFPv\g gw ckly

HEk WER S ERpER'at 8% e ian: dugporator
tér@C 1@2<2gheaneaotheonnmwt Umaseaswas i raredyfesr ®yh GPC

o g ﬂﬁﬁargtftﬁ PRI OVER Cooxy number

The pr oduct was. evaporated to dryness.on a rotary -

'ev D é%o% (yield: 260.0 g) and the nol ar rrass vas.

G PCEM 2600 g/ nol, standard 20

po‘P@e@Br@tloelrte‘ dsiopg C)‘Jl'GlExarrpI e 3 .Caosslinking: of.
pent adecagl ycerol w th dodecyl succini c “anhydri de 25 _

©100.0.9 ent adec cerol, 1.
all@h. %en%egeerq o?'f‘c@%a%QdOfah'éoi" 7(15% sirength) wers mixed in
. dazBril Biresineicked flagk fittde Wit eoritact thatmyprieter stireedndiwater

15

| P tbotefrind MR Ao Bah e JEEHcRE isure wes
s dysmated oapidithéo 12482C1 &t thisk tampenatiget rtteer water f reaction was
1%&.[@9%%&& %Ch 'f'l?é #goédgttw{?ﬁ e§?;5‘ora?éd & r%ﬁ}/ness on a rotary

ratur reactio

| reviemeratat yieils 7oy and @nalyzed biRPE| (Maci 420 g/mol). The

NWHRE lengthh WHOgtE FmitRS wewgmﬁmbtea dryness-on a -

. rotary evaporator (yield: 102.0 g) and the nolar  mass -

- 20

was anal yzed by GPC (M z 2450 g/nol, standard R
pEeehbigleene gl ycol). 35 Exanple 4 Crossl i nki ng of

U | S O 100,

nitrogen blanketing in a 250.m three- necked flask -

25

35

cotr?geng rt;g::%ﬁﬁﬁfet?lt RSB RBL R £5 89‘¢r[rﬁﬁera'“gen"tléf 'nit?bgen.

enperat ure, g tolu
_ btanketrng in a 250 ml three-necked flask fitte wrth contact thermometer

stirrer and reflux ‘condenser. At this temperature 30g¢g of brsphenoIA

. diglycidyl ether (80% strength solution in an aromatic solvent) were quickly

added dropwise. The reaction temperature was then increased to 120°C
and the reaction mixture was stirred for 8 h until unreacted diglycidyl ether
could no longer be detected by means of titration of the epoxy'riumb.er. The
: produet was evaporated to dryness on a rotary .evaporator (yield: 102.3 g)
and the molar mass was analyzed by GPC (M* = 1530 g/rhel,"standard
~ polyethylene glycol). BRI

“Example 7
Crosslinking of decaglycerol with dodecylsuccinic anhydrrde

100.0 g of decaglycerol 1.5 g of alkylbenzenesulfonic aCId and 2.5g of
dodecylsuccrnrc anhydride were initially introduced at room temperature
~into 2 250 ml three necked flask fitted with contact thermometer stirrer and




2,4-diisocyanate were then slowy added dropw se. The.
reaction tenperature was increased to 100C and the

. reaction mxture was stirred for a further 8 h until

at this tenperature (reaction_control: isocyanate

nunber). The product was evapgrat ed to dryness on .a

or Otfv@[ef SeYARSoATTHe reartioh ehixtlb2 wasgheameatdtbtontbEiC and stirred

e LN I T o B,y S0 fagion o

demagia/omteﬂ sépdratorg(redctiginy centodl: acit nBmMbeg). oThelgoeduct was

U5 s g b gl o

5 watrassSwparamaiyzed/vhm GRG r(M* g 4#d0@/Mebgsiandard polyethylene -
g@éﬁ |ng, the reaction m xture was 15 heated
y to 240C. At this tenperature, the water of -
'reactl on was distilled off over 5 h. The product was

evER g]eeg to dryness on a rotary evaporator (yield:

| ChipsInRRG ST EESaF Rl windo ke G RNBIENaS) Exampl o

' 10 6 Crosslinking of decaglycerol wth bisphenol A

{POLE A PR S GO U, et G ivocon

" -t hblaeketing suaf 25kl ﬁhneeeteqlsedrf asrfittad Wi hefiqfﬁ%ttf@ermgmeter
: Sté %‘Ir Sﬁ(ﬂ%ﬂﬁ | dphaeRssie NS Rin, a‘i\tthtshte%n szrawrbatmg oftdluene

eno

di her
S ehiseeyanain HeAAWY Sk CoTre JhBEpion damaprature

- 15 dr wawmeaga@ t6 AA0LCahd Bepasattion anixiuret Wes stimedefas edfurther

Lo b o S S o

deWasteadpb;ataaMnsimieSﬂ an atriotaty evapleeatep (Wglid: A0R1eg) and the
T P ct s at t r' YRS S ar
-e p%gr a'?'%gg(nge\?d a%%g%gg ?9 acgl(:;ét h ml??oﬁ%@lwagtandard
anpolyetbyiame gyeol.M 1530 g/ nol, standard pol yethyl ene
20 9l ycol). Exanple 7 35 Crossli nki ng of decagl'ycerol
with dodecyI? cci ni cﬂ_%ngydr e 10 of.
detkgkylatien of the ¢grogs! e esul foni ¢ aci d and
2.5 g of dodecylsuc0|n|c anhydride were initially
n @ uced ~roomtenperature into-a 250 ni
. flas'k fitted wth 'contact t'herrmmeter
stl rrer and 8

25  The crosslinked polyglycerols described above were introduced into a 1 I

glass autoclave and the pressure in the autoclave was adjusted to about
0.2 bar above atmospheric pressure with nitrogen. Heating was slowly
- carried out to 140°C and, after this temperature had been reached, the
pressure was again adjusted to 0.2 bar above atmospheric pressure. Then,

| 30  at 140°C, the desired amount of EO (see table 1) was metered in, during

which the pressure should not exceed 4.5 bar. When the addition of EO
" was complete, the mixture was left to after-react for a further 30 minutes at

140°C.




wat er separator. The reaction m xture was then heat ed

. to 165C and stirred for a further 8 h at this

- tenperature until no nore water of reaction formed in

" the water separator (reaction control: acid nunber).
The product was evaporated t® dryness on a rotary
evVRRSPyRrY okideel d: 101.8 g) and the nolar 5 mass was
anal yzed by GPC (M 1420 gl nol, standard pol yethylene
glycol). Exanple 8 Crosslinking of decaglycerol with _
t oT e roeosklihkdd ippdyghvoeabie désctibedOatpvel wees agrodieed into a 11

T 0BsS et aBd e BRI el wOLRAGR vk 3Rt d o about

5 t_ he2nbaetabove amospherianpresstiteuwitbontikoges: Haating was slowly
thbasrnbﬁ"%ﬁr & 336‘*&: ?rﬁ:l gafféfr th%'h%éﬁﬁﬁeraﬁjré Had WF@Jcﬁed the

were -s ction tenpera ure _
15pma§urenwaéagam adjug ctoéha ber abpwa etmesphena presswees Then,

_Stét“k%”d Ghe &idsiteli ithontToPOl WaS héEwRPed @i {dk table 1), during

AR s R ﬂﬁmﬁé? Siton of PO

10 (yweé domblEte 1thg) mbxtaret oes leftmj aﬁter-nmsﬁfomfmﬂﬁr)aﬂemmues at
GP,&Q(%’ 1650 gl mol, standard pol yet hyl ene glycol)..
_ ‘ation of the crosslinked pol ygl ycerol s Et hyl ene
oxi de 25 The crosslinked pol ygl ycerol s descri bed above

| nd
Vefies HEiR g&%gﬁttfbnﬂués detR T RIS PRIGNR & ctws

. pressur ocl-ave was adj usted to about
bar above at nobspheric pressure with nitrogen.. Heating

15 WeDetehRMatioAdSF the demisifyhgldfsetivaresbt SétrélBlm demu!ssferé
tenperature had been reached, the pressure was again .

‘adjusted to 0.2 bar above at m)spherl c pressure.. Then,
30t etetOihe tﬂmeﬂe@tiueadsamb andembisE@r( $eewhtdyl s@p]a)'alwasfrom

TR Ao ok e OB, B o v
T hd wiese LdeéemaederrttbSafdeénuls@an@ dglasses (taperg) gmduated
20 m(g"é’éﬁeﬁotﬁbs \Aﬁﬁ'uo&rewr Igﬁz W& Rk V%E%el-ﬁ'\@aéﬁ 65 | heﬂ‘)O ml <1)f the

ycero s descri above i ntroduce
- 1 crgdeod evlsionain earl aase §elined amountial t Batdﬁn%% ler was

Wasetafid! i Rt belowp e surface of the oil emulsion using a mlcroplpette

and the demulsifier was mixed into the emulsion by intensive shaking. The

- demulsifying glasses were then placed in a condltiomng 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 de_mulsif'ying' 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 demulsifiers accordmg to water separatlon

', and also dewatering and desalting of the oil. -

‘Demulsifying action of t_he' demulsifiers described

35 . o : _

' Origin of the crude oil emulsion: Holzkirchen sonde 3, Germany B
Water content of the emnulsion: 46% '
Salt content of the emuision: 5%

Demulsification témperature: - 50°C




0.2 bar above atnospheric pressure wth.
carried out to 130C and,

‘Heating was slowy
this tenperature had been reached,
again adjusted to 0.2 bar abo
at 130C, the desired a

© . M CF.(

denul etermine [t he efif e¢ti VYeness [Gtatedin| Saltin
denul|g ‘ér%%ia;‘lﬁ Rat & [Sepdt afd oFf {90120 " derdorof 1the top
enul s [zﬁiﬁ} per ti gndjal §o thejdepat eri mg and, [opm]
desaliting of thel oifl wereée déetetnihed! For fhi-s _
denul{SPAYF T §1 agses (fapéred, grafiuafed|20]gl ass -
‘bot t j&30RG + BOERr¢dv |6 d$12 yRir 28 h¥r 19042 | Bagh 08 afe 156
W t h| &o@flnigdn) of the| crude ofl pnu)sipn,tinjeach fpase
a defPREmRtrkPENT jof [TE dEMUlSifiel WaS |[nefered | n
j ust | bel oy they st f a%e|23f 10nE380| 4 Eul4Si R (1sPiRy o 39
hd-1-hel -5 if-er-was—Hef—+nto-the
emul $78HHP™ ht ehsi (g ﬁ?a@sngm Heela6d &i | yo.m 25
gl asse® Rt §hen pl ackd condi tijonihg path (I130C
and | PedsU@n andf waf erl,  sgpalatii on wals .npnifored.| -
- Duri mggoqh@m_bsbfi dat 1gn 23n§8 f’? r49| 14%38 ﬁgn s(?ﬁgd, 5
sanpm daken #IT treotr—f UIILT per
sect| .0 demufl ,si I, yi g-s4dl,lLed p
0il) Japg datoté% Wat ér 30 qgn%t% §§ gg_t g?n#kedé’% "
‘accor(campedsomi t h [Kar]l Hi sclher! and 30 tlhe {salt contjent
- was (Reddestiemedl cdonductfjongtrifcallly.i I} this mway, it was
poss|+abeot-aoEesgss |tihg2nqve||4aignlf46 f i@ (96 gcdondiing 180
vvatel; separatiornl 4gnd [al o qewat ering ard desaltiing of
t he Hﬁlmollyiﬂg abti;um ofitHe demyrsijtiers :
~desari ed g in.off Ihe. ¢rude, ojl $i10Qg 21
- Hol zIﬂ"’?Eﬂéﬁoggmg 3 ng nrgsnj HJ ee-l#é qgégtjé?}t of the
emul{si on: 46% . ;>alt cgnt ent t h¢ enul $i-of:. 5%
De mptreduttirorml on (L efpenat direl, p04 1 1 19
Effeq.ugw@m@@goof aIrE‘g %f {'52 1425 %s:;%. {%‘?EJ‘BS | % ygerols |
as. II:l‘dm{éLSi frefrs—gompared—yr ti t{regorespondrng
al 'kcalssoﬁ‘fane%ag””é’s%' 15efs |11 |25 |a2 |38 a0 | o097 | 220
(cemparision) ' '
Table 2:

10

Then,

i nTa16I§991 | Effevtivnestr bhoalkokyiated heropsied epoifgiytetols as
BT feompated, Wittt Gy

not

c oﬁj(%ml'—:’

unt .

ni trogen.
after

the pressure was .
at nospheri c pressure.
of PO was. netered

addi t,i on

eSS !

ﬂ@gg@t&cﬁ) L{ncygssslmked

f upsipglycd| and Dissoledn 428&(ddding datgrafeppr) al koxyl ati on
‘was determ ned by neans of
t he denul sifying effectiveness of petrol eum

"C-N. MR 15 Determ nati on of

' Biodegradability of. alkoxylated, cfosslinked po[yglycero!é (closed bottle test

accordlng to OECD 306) compared with the correspondmg alkoxylated .

o uncrosshnked polyglycerol and Dissolvan 4738




pol ygl ycérdl and Di ésol van 4738 (d‘osi ng rate 20 ppm
WAt er separati on5102030456090120 180water in Salt in -
the topthe top [m] per timeoiloil [mn][/%][ppn] '

‘Product from1l + 30 PO + 20 ECR6122128364042.

430. 85156 (conparison) Product 'from2

410223038434646460—1+535—+36—FPO—+206 H cﬁj foc 584 -
C

3613 o aBabiR ARl 8% 1325 +30 PO +20E¢ t firom

4111 [FHeR3ARAAASEBEBO. BAGEOHoedipaP®n)2)E0 RBSduct] fradd 5.

+ 40M—§W“ﬂﬂm 92449
Pr od {fdPaYFH T P30 50812253\,40435358'4')BU'lwfiE |

 Pr od[fGéduktifom 3 +30PORCOEQD E02512263742484546(). 1FH013

"Pr od| a—PO+—3FO
St an (et figms 4 ﬁﬁ ﬁéi‘ﬁosnzssms 3290. 3%20' 534

(co dustiiem 5 ka4l RO 4! 301@0E§b@dmgssardakp| I | n&sof 195

al ko nol \ln! yr\er ol 44 |

t est. %r%f’é'%frf’ﬂi ﬁg‘i%"@c@@ %‘86) gonpargl %% ;E; Wt&f |

cor r B IRRGlR07 3l 40P aB0ED uncr ossl | 1ked3_$12| ygfycdsd

~and [ ssalvan. 4738 _
- |Product from 8 + 40PO+30EO o 335 . 84T
‘| Standard: Dissolvan 4738 (comparision) 205 ] 275
Reference (sodium benzoate) (comparision) ) 6_2.5 o814
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Bi odegradabi lity [% after14 'days28 days Product from
1 + 30 PO + 20 EO (conparision)16.5.22.4 Product.from
2 + 30 PO + 20 EG33.546.1 Product from3 + 30. PO + 20

E uct from4 + 30 PO +20 EC3
%258¥ﬁ8%§g+ 40 PO + 30 EO (conpari si %éi&é&@goosss"
Product from6 + 40 PO + 30 B42. 763.5 Product from7

ECB8. 258. 3 Product from 8 + 40 PO + 30
EC%%. Egﬁl.a'fﬁgt andard: Di ssolvan 4738
(conparision)20.527.5 Reference (sodi um benzoate)

(1;13 gg?mt%é 85% I%?aﬁ%%yjﬁte\é}%@&?@ﬁ% %é’éﬁﬁﬁé&%ﬁ%@ﬁmuona;
ploeiroRtilic camperpds Withka dnaleeH! aﬁwefghhefctrpeh 4P00 to 100 000
el tﬁﬁtsrwnzbhldo@nmeo@wweo fhderdl umtsewnicnrarweuqmylatéd with Co-
0 to ;100000 5 units. F _

el Tensn PXEe OLRS e am'%ﬁﬂh STl ee. b%ids Groups so
C4hat thel eeeslmedetm@med pbi;@lyeemtnae & tegrathokdlkyxyation of

o1t §ad B BlhviendionioBoutits 2ok JigT RAHoNp: o7 Hemuisitving

h _t am!]sﬁ@tealelnytlilelnes o iatreounts iof sﬁropeﬂ GO(EIetcfEP/cgby) ur¢elghito based on
d i f nsamount s of from
‘ q%ﬁ’]ﬁ Ct"}é*‘%&%@%%@ﬁ‘sn Ed%] Rﬂ._ﬁs@%j.t he oi |l content

of the emulsion to be denulsified. 2. The use. as:

clai ”ee'l'Henu:gé ak rﬂa}rmetirin \Q.’(fjbhﬁm tlhﬁmﬁteﬁttﬁé n%h’ntﬂir)tff@lyf&erol units

units he use as

cligpgiwvesnd @PQ 1 and/or 2, vvhere the aI koxyl at ed,

- crosslinked pol ygl ycerols have a nol ecul ar wei ght

4 £ d ol 47y o, R

aveossijakel pobgeferals kavel amaeciulsr iweighierf. froma3007 50 000

- al ene. oxi de units per free OH group. 5. The use as

cllained in one or nore of clains 1 to 4, in which. the

“al kyl ene oxide is ethylene oxide or propy |ene oxide.
-45  The use as claimed in one or more of claims 1 to 3, in which the

20

average degree of alkoxytation is between 1 and 70 alkylene oxlde un:ts

' per free OH group

25

30

35

5. The use as claimed in one or more of claims 1 to 4, in which the
-' alkylene oxide is ethylene oxide or propylene oxide.

6. The use as claimed in one or more of claims 1 to 5, in whlch a
' coalkoxylatton with ethylene oxide and’ propylene oxide in the ratio of from
1 2 to1 10 is present ' - -

7. The use as claimed in one or more of claims 1 to 6, where the
"crosslinking of the polyglycerols tak_es place by means of bisphenol A
diglycidyl ether, butane-1,4-diol diglycidyl ether, hexane-1,6-diol diglycidyl
ether, ethylene glycol diglycidyl ether, cyclohexanedimethanol diglycidyi
“ether, resorcinol diglycidy! ether, glycerol diglycidyi ether, glyceral triglycidyl
ether, glycerol propoxylate triglycidyl ether, polyglycerol polyglycidyl ether,

~ p-aminophenol triglycidyl ether, polypropylene glycol diglycidyl ether,

pentaerythritol  tetraglvcidyl  ether,  sorbitol polyglycidyl ether,




i )
h
(N :

hexane-

6. The use as claimed in one or nore of clains 1 to. 5,
in which a coal koxylation with ethyl ene oxide and

- _propylene oxide in the ratio.of from.1:2 to 1: 10'is

present. 30 7. The use as claj4red in one or nore of:

claims | to 6, where the crosslinking of t

pdrimsithyelpspranek dEghrigyk bBthesansastorpi Qﬂheteﬂslyww ether,
d'c%bfﬁﬁdbibhéﬂ]‘ftétra@é&@?ﬁeﬂ'ne‘} @b?é dii 8 muéybaeﬁ@%c{ maleic

di 3. Plihalie @i mg ﬂ%ygy,;@g sei‘.}rq;gw% bg&?%qgﬂqc%gylsuccmlc

- etéﬁﬁ dnﬁ@sghmaﬁclar{h ldt]da’ Cirtyéllits Bahydide,qeromellitic anhydride,

o Jremhmath RN aiihe. BRI sogranate

pCdlpIgémanarﬂdhesopyamatam nophenol trigl yC| dyI et her
pol ypropyl ene gl ycol diglycidyl ether, : .
pentaerythritol tetraglycidyl ether, sor bi t o

pd.ygl ythalyseeanelaimed inr pretory Mergrafpelains ri gw'ym\awe the'
eté?@ésl n‘f(ﬁ'&t Qfep‘?é artri%HQiLM Gty ih@élﬁ@k%,atlgh 6F'1Hé°[§%bl9§l96é‘ﬂols

etrag ycidy soya ol | epoxi adi pi-c-act

mal ei c. aci d, phthallc acid, malefic- anhydrlde

succinic anhydrlde dodecylsuc0|n|c anhydri de,

phthalic anhydride, trinellitic anhydride,

pyronel litic anhydride, dlnethoxydlnethyIS|Iahe

.. di et hoxydi et hyl si | ane, toluene di i'socyanate - - e

di phenyl met hane dii socyanate. .8. The use as. clalned
i-n one or.nore of clains 1 to 7, where the
crosslinking step is carried out after the.

al koxyl ati on of the polyglycerols. '




