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(47) Abstract: The invention relates 10 the use of alkoxylated polyglycerols as demulsifiers. The invention is characterized by the
'< use of alkoxylated polyglycerols having 2 molecular weight of 250 1o 10000¢ moseses which comprise 2 1o 108 glyceral mojeties
whose free OH groups are alkoxylated with C;-C, alkylene oxide groups or a mixture of such alkyiene oxide groups so that the
: alkoxylated polyglvcerol has an alkoxylation degree of 1 10 100 alkylene oxide moieties per free OH group. The inventive polyg--
v 1ycerols are vsed as demulsifiers for oil/water emulsions in an amount of from 0.0001 10 5 % by weight, based on the oil content of
L the emulsion o be demulsified.
\&

== (57) Zusammenfassung: Verwendung alkoxylierter Polyglycerine als Emulsionsspalter. Gepenstand der Erfindung ist die Verwen-

¢_ dung alkoxyliener Polyglycerine mit einem Molekulargewicht von 250 bis 100.000 Einheiten, weiche 2 bis 100 Glycerineinheilen
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The use of alkoxylated glycerol as demulsifying constituent in lubricating
oils has been described in DD-229006. Here, glycerol is reacted with
‘akkylene oxides either to give a block copolymer or a random copolymer.
25
Alkoxylated polyglycerols are known per se. They are described in the prior
art for various applications. For example, in US-5502 219, alkoxylated
polyglycerols were esterified in order to prepare a low-calorie substitute for
- plant oils. In US-4 061 684, the alkoxylated polyglycerols were esterified
30 and used as gels which swell in water. Alkoxylated polygtycerols which
-have been reacted with alpha-olefin epoxides act, according to
- 'W0-98/03243, as antifoams. The sulfation of alkoxylated polyglycerols
leads to substances which are used in hair shampoos, as disclosed in
-US-4 263 178. However, alkoxylated polyglycerols have still not been used
35 as demulsifiers.

The various properties (e.g. asphaltene and paraffin content) and
proportions of water in various crude oils make it imperative to further
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“The al koxyl at ed pol ygl ycerol obtai ned foll owi ng condensati on and
These alkoxylated polyglycerols are obtainable from polyglycerols having

2 to 100 glycerol units by alkoxylation of the free OH groups with a Co-Cg-
alkylene oxide or a mixture of such alkylene oxides in molar excess, such
25 that the alkoxylated polyglycerol has said degree of alkoxylation.

The preparation of polyglycerol is known in the prior art and takes place
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
batalyzing acids are HCI, H2S0O4, sulfonic acids or H3PQ4, 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 generaily requwes 310 10 hours. Polyglycerols can be
35 _deplcted by formula 1.




25 al koxyl ati on preferably has a nol ecul ar wei ght of from500 to 50 000
units, preferably from1 000 to 10 000 units. The al koxyl ated
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. water atkoxylation takes place on the free OH groups of the polyglycerols. The

amount of alkylene oxide used is sufficient for the average degree of

15 alkoxylation to be between 1 and 100 alkylene oxide units per free OH
group. Average degree of alkoxylation is understood here as meaning the
average number of alkoxy units which is positioned on each free OH group.
Itis preferably 2 to 70, in particular 5 to 50.

20  Preferably, the alkoxylation is carried out with a mixture of EO and PO. The
ratio of EO to PO in the alkoxylated polyglycerol is preferably between 1:2
and 1:10.

The alkoxylated polyglycerol obtained following condensation and
25  afkoxylation preferably has a molecular weight of from 500 to 50 000 units,
preferably from 1 000 to 10 000 units.

The alkoxylated polyglycerols prépared by the described process can be
depicted by the following structure (formula 2):
30
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(AO)k,I,mO are the alkoxylated C)H radicals in which AO is a 02-04—aikylehe




~separator. Wth stirring and nitrogen bl anketing, the reaction m xture was
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Example 1
- 20  Preparation of pentadecaglycerol

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
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 biankefing,_ 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




autocl ave and the pressure in the autoclave was adjusted to about 0.2 bar 5

~above atnospheric pressure with nitrogen. Heating was slowy carried out
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agai-n adjusted to 0.2 bar above atnospheric pressure. Then t he
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t he novel denulsifiers according to water separation and al so dewatering
and desalting of the oil. Dermulsilying action of the demulsifiers described
35 Origin é&Xamdedrude oil enul sion: Hol zki rchen sonde 3, Gernany Water

cont enj g of FdiRaifthisdipier$p% Sal t content of the emul sion: 5%
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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 EQ was compiete, the mixture
- was left to after-react for a further 30 minutes at 140°C.
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Propylene oxide

The polyglycerols described above were introduced into a 11 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 130°C and, after this temperature had been reached, the pressure was
again adjusted to 0.2 bar above atmospheric pressure. Then, at 130°C, the
desired amount of PO was metered in, during which the pressure should

not exceed 4.0 bar. When the addition of PO was complete, the mixture

was left to after-react for a further 30 minutes at 130°C.

The degree of alkoxylation was determined by means of 13C-NMFI
Determination of the demulsifying effectiveness of petroleum demulsifiers
To determine the effectiveness of a demulsifier, the water separation from
a crude oil emulsion per time, and aiso 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

metered in just below the surface of the oil emulsion using a micropipette,
and the demulsifier was mixed into the emuilsion by intensive shaking. The
demulsifying glasses were then placed in a conditioning bath (30°C and
50°C) and water separation was monitored.

During demuisification and after it had finished, samples were taken from

the oil from the upper section of the demuisifying 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
possible to assess the novel demuisifiers according to water separation

“and also dewatering and desalting of t_hé oil.”

-~ Demulsifying action of the demulsifiers described

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

- -0
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‘+a_ +a. +a_ +LOQ +CCa. +na. +Tcn™ 8 5 August 2005 CLAIMS 1. The use of

al koxyl at ed pol yglycerols with a mol ecul ar wei ght of from 250 100 000
units which conprise 2 to 100 glycerd units whose free ORAUGEY @ﬁg are

al koxyl ated with ethyl ene oxide and propylene oxide in the ratio of from
1:2 to %LMM o that the al koxyl ated pol ygl ycerol has a degree of

~al koxyl atton”of from1l to 100 al kyl ene oxide units per free OH group, for
demul sifying oil/water emulsions in amunts of from0.-0001 to 5% by

wei ght, based on_the oil content of the ermulsion to be denulsified. 10 2.

The use as kI ai nt® ¥3f 6f alkaxylatachpalvplyrerale witimb atolegular weighdof fram s i s

bet ween 3 a®d ©O10MBOOT DAt WhicHS cEMPHER toM () giyBrbl aﬂﬂé%o%e frieOs t he
| ar “wel from500 to 50 000

B e B A oo A S S L, 20 00
- average degfdeomf1:alticokyi0ase dhai thebelkoxghatdd pollghtterbikiiae edegiedeotuni t s
per free CHyg\9ttion of from 1 to 100 alkylene oxide units per free OH group, for
demulsifying oil/water emulsions in amounts of from 0.0001 to 5% by
weight, based on the oil content of the emulsion to be demuisified.
- 10 _
2. The use as claimed in claim 1, in which the number of glycerol units
is between 3 and 50.

_ 3. The use as claimed in claim 1 andfor 2, where the alkoxylated
- 15 polyglycerols have a molecular weight of from 500 to 50 000 units.
4. The use as claimed in one. or more of claims 1 to 3, in which the
average degree of alkoxylation is between 1 and 70 alkylene oxide units,
per free OH group.




