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0 0~0 (1) niIn formula 1, n is the degree of condensation, i.e. the nunber
of glycerol units. n increases with increasing reaction tine and is
.determ ned by 5 nmeans of the OH number. The pol ygl ycerol s obtained fromthe
condensation are then al koxylated with oge or nore C2-C4-al kyl ene oxi des,
preferably ethylene oxide (EO or propyl éne oxide (PO . The al koxyl ating
aﬁent I's useotjévmlcb‘p)tm:reﬁsmgspetrérfleeniaeqdmm?m pmfgalae,saﬂdvmesingaa!@dom in
the prior art eacti.on, of the ycerno t a ene oxide
under an incrcgatgéodeﬁ@g'g? éo b? 'i fne&%%%‘) &5 ﬁ\et %l%eﬁyaﬁ@téﬁ%%gpﬁﬁoes of
from 50 to 208Cstrivied fal koay thea farefroak Benphaceooontit @nddr emlalical poips obf t he
pol ygl ycer ol S\/iewhe anount of al kyl ene oxide used is sufficient for the

average degree of 15 al koxylation to be between 1 and 100 al kyl ene oxi de
units per Sfree OH group. Average degree of al koxylation is understood here
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The ratio of @%dl@oPEoiylmihbe, andkeary batusadin laydvweedbaer congeritfaaionbl y bet ween
1: 2 and 1:10. The al koxyl ated pol ygl ycerol obtained follow ng condensation

and 25 al koxyl ation preferably has a nol ecul ar weight of from500 to 50 000
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emul si on g0 bemdriBA & he ddmuiffe®! es Exanple 1 20 Preparati on of
pent adecagl ycerol 100.0 g of glycerol and 3.7 g of NaOH (18% strength) were

mxed in a 500 M three-necked flask fitted with contact thernoneter,

stirrer and wbhese afkoayiatad poliglycessls rarenghtaimabie frony golyglhywekelsi eyind hﬁ
t he

water of react il BRI ARAbbR A 1R el OHURUPS TR Bick By 0 1
dryness on a alkylang aidepor atmixtyrei eff suchoalkglegp aMides iremabiraexcesss suets
ot of mi nd vi Tt 18 QRO RN AIE] 1 850 JefE0 o aUIRTRRAR: Bl yeerol |
100.0 g of glycerol and 3.7 g of NaCOH (18% strength) were mxed in a 35 500
n t hr ee- neckege fdragiratibh tathaW dliicsronisikhoWh ShBBES fdr, aktand’ Rikedslavét er
generally by acid- or alkali-catalyzed condensation of glycerol. The reaction
temperature is generally between 150 and 300°C, preferably 200 to 250°C.
30 The reaction is normally carried out at atmospheric pressure. Examples of
catalyzing acids are HCI, H2SOg4, sulfonic acids or H3PO4, and bases
which may be mentioned are NaOH or KOH, which are used in amounts of
from 0.1 to 50% by weight, based on the weight of the reaction mixture.
The condensation generally requires 3 to 10 hours. Polyglycerols can be
35 depicted by formula 1.
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separator. Wth stirring and nitrogen bl anketing, the reaction m xture was
heated rapidly to 240C. At this tenperature, the water of reaction was
.distilled off over 5 h. The product was evaporated to dryness on a rotary
evaporator (yield: 74.9 g) and anal yzed Ry GPC. The chain length n was 5
determ ned via the OH nunber. Exanple 3 Preparation of pentaeicosaglycerol
5 100.0 g of glycerol and 3.7 of OH £18% strength) were m xed in a 500
m three-necked flask fitted th cpntact] thernoneter, stirrer and water
separator. Wth stirring and Okggﬁivb®aﬁketing,(ﬁhe reaction m xture was
heated rapidly to 240C. At thip tenperature, the water of reaction was 10
distilled off over 12 h. The product was—ewvaporated to dryness on a rotary
evaporator (yield: 58.4 g) and anal yzed by GPC. The chain length n was
determ ned via the OH nunber. Exanple 4 15 Pentacontangl ycerol 100.0 g of

gl ycerol and |3.férufal 1 NaGithd Ygréd onebhdenEdtRNIi¥cthe MutnBe?bfdlycerol
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distilled off over 20 h. The product was evaporated to dryness on a rotary
evaporator (yield: 54.9 g) and analyzed by GPC. The chain | ength n was
det er mi ned viEhe pelyghicarni$ obtairke KoRothgl caridensation ate thenyalkgxydatedswith hyl ene
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ef fectivepesspof £ ] fRet+yveness
of o demdto: 1 aeRBl MEHROGEON s bafrRe ol ER rRKRLD Bt RS AR RS HETERS
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were charged 1 n each case with 100 mMl of the 20 crude oil enulsion, in each
case a defined anount of the denulsifier was netered in just below the
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moni t or ed. 25preferably from 1 000 to 10 000 units.

The alkoxylated polyglycerols prepared by the described process can be
depicted by the following structure (formula 2):

(AO)
(AO), 0\/?\/0 (AO), @

30

(AO)k,1,mO are the alkoxylated OH radicals in which AQ is a C2-Cy-alkylene



During denulsification and after it had finished, sanples were taken from
the-oil fromthe upper section of the demulsifying glass (so-called top
.0il), and the water content was determ ned in accordance with Karl Fischer
and the salt content was determ ned cond#ctonetrically. In this way, it was
30 possible to assess the novel denulsifTers according to water separation
and al so dewaxide ogitardl Hekahtareathef dédreesidf. alkxpation. yi rothactiegreeodf t he

dermul sifiers h r | hen
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polyglycerol as demulsifiers for oil/water emulsions in the recovery of crude
oil.

For use as crude oil demulsifiers, the alkoxylated polyglycerols are added
10 to the water-oil emulsions, which preferably takes place in solution.

Preferred solvents for the alkoxylated polyglycerols are paraffinic or

aromatic solvents. The alkoxylated polyglycerols are used in amounts of

from 0.0001 to 5% by weight, preferably 0.0005 to 2% by weight, in

particular 0.0008 to 1% by weight and specifically 0.001 to 0.1% by weight,
15 based on the oil content of the emulsion to be demulsified.

Examples

Example 1
20 Preparation of pentadecaglycerol

100.0 g of glycerol and 3.7 g of NaOH (18% strength) were mixed in a
500 mi three-necked flask fitted with contact thermometer, stirrer and water
separator. With stirring and nitrogen blanketing, the reaction mixture was
25 heated rapidly to 240°C. At this temperature, the water of reaction was
distilled off over 8 h. The product was evaporated to dryness on a rotary
evaporator (yield: 67.3 g) and the molar mass was analyzed by GPC (with
standard polyethylene glycol). The chain length n was determined via the
OH number.
30
Example 2
Preparation of decaglycerol

100.0 g of glycerol and 3.7 g of NaOH (18% strength) were mixed in a
35 500 ml three-necked flask fitted with contact thermometer, stirrer and water
separator. With stirring and nitrogen blanketing, the reaction mixture was
heated rapidly to 240°C. At this temperature, the water of reaction was
distilled off over 5 h. The product was evaporated to dryness on a rotary
evaporator (yield: 74.9 g) and analyzed by GPC. The chain length n was
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5
determined via the OH number.

Example 3
Preparation of pentaeicosaglycerol

100.0 g of glycerol and 3.7 g of NaOH (18% strength) were mixed in a
500 ml three-necked flask fitted with contact thermometer, stirrer and water
separator. With stirring and nitrogen blanketing, the reaction mixture was
heated rapidly to 240°C. At this temperature, the water of reaction was

10 distilled off over 12 h. The product was evaporated to dryness on a rotary
evaporator (yield: 58.4 g) and analyzed by GPC. The chain length n was
determined via the OH number.

Example 4
15  Pentacontanglycerol

100.0 g of glycerol and 3.7 g of NaOH (18% strength) were mixed in a
500 ml three-necked flask fitted with contact thermometer, stirrer and water
separator. With stirring and nitrogen blanketing, the reaction mixture was

20 heated rapidly to 240°C. At this temperature, the water of reaction was
distilled off over 20 h. The product was evaporated to dryness on a rotary
evaporator (yield: 54.9 g) and analyzed by GPC. The chain length n was
determined via the OH number.

25  Alkoxylation of the polyglycerols
Ethylene oxide

The polyglycerols described above were introduced into a 11| glass

30 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, at 140°C, the
desired amount of EO was metered in, during which the pressure should

35 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.
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from250 to 100 000 units which conprise 2 to 100 glycerol units whose free
CH 5 groups are al koxyl ated with C2-C4- aﬁkyl ene oxi de groups or a mxture
of such al kylppyRnedsxidgs oups so that the al koxylated polyglycerol has a
degree of al koxy?lation of from1l to 100 al kyl ene oxide units per free OH
group, for denulsifying oil/water enulsions in amunts of from 0.0001 to 5%
by wei ght, baFesl molyglhecroid desctibed abovédeweraulinfroduded hiptodemd bBiglassd. 10
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The degree of alkoxylation was determined by means of 13C-NMR

Determination of the demulsifying effectiveness of petroleum demulsifiers
15
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, demulsifying glasses (tapered, graduated
glass bottles with screw lids) were charged in each case with 100 ml of the
20 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 demulsifier was mixed into the emulsion by intensive shaking. The
demuisifying glasses were then placed in a conditioning bath (30°C and
50°C) and water separation was monitored.
25
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
the salt content was determined conductometrically. In this way, it was
30 possible to assess the novel demulsifiers according to water separation
and also dewatering and desalting of the oil.

Demulsifying action of the demulsifiers described

35 Origin of the crude oil emulsion: Holzkirchen sonde 3, Germany
Water content of the emulision: 46%
Salt content of the emulsion: 5%
Demulsification temperature: 50°C
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