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30
The use of alkoxylated, alkylated and esterified dendritic polyesters (in
particular Boitorns® from Perstorp) is described in US-6 114 458. The
products are reportedly suitable, inter alia, as curing agents for heat-curing
resins, as viscosity modifiers for linear polymérs or as stabilizers for
35 suspensions and emulsions.

The varying properties (e.g. asphaltene, paraffin and salt content, chemical
composition of the natural emulsifiers) and proportions of water in different
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by alkoxy!atlon of the free OH groups with a C»-Cg-alkylene oxide or a
mixture of such alkylene oxides in a molar excess so that the alkoxylated
dendrimer has the specified degree of alkoxylation. Dendrimers are also
. commercially available. Particular preference is given to using Boltorn®

H20 and H310 (Perstorp).

- The preparation and the molecular structures of the dendrimers used
according to the invention are described comprehensively in US-5 418 301.
These are dendritic polyesters which are constructed from a centrai starting
molecule (generally a diol or polyol) and subsequent successive multiple
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Fig. 1: Synthesis in principle of dendritic polyesters by reaction of
trimethylolpropane and 2,2-dimethylolpropanoic acid

10 The dendrimers used for the alkoxylation are dendritic polyesters, in

general based on a mono-, di- or polyfunctional starting alcohol and a
carboxylic acid which has as least two hydroxyl groups as dendritic growth
component. The starting alcohol used is preferably bis(trimethylolpropane),
bis(trimethylolethane),  dipentaerythritol, pentaerythritol, alkoxylated

15 pentaerythritol,  trimethylolethane,  trimethylolpropane,  alkoxylated

trimethylolpropane, glycerol, diglycerol, triglycerol, polyglycerol, neopentyl
glycol, dimethylolpropane, sorbitol or mannitol. |

The carboxylic acid which leads to the dendritic chain growth is preferably

20 dimethylolpropanoic acid, c,o-bis(hydroxymethyl)butanoic acid, o,o,0-

- tris(hydroxymethyl)}ethanoic acid, o,o-bis(hydroxymethyl)pentanoic acid,
o, a-bis(hydroxy)propanoic acid or 3,5-dihydroxybenzoic acid.
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cyclohexanedimethanol diglycidyl ether, resorcinol diglycidyl ether, glycerol
- diglycidyl ether, glycerol triglycidyl ether, glycerol propoxylate triglycidyl
~ 20" ether, polyglycerol polyglycidyl ether, p-aminophenol triglycidyl: ether,
polypropylene glycol diglycidyl ether, pentaerythritol tetraglycidyl ether,
sorbitol polyglycidyl ether, trimethylolpropane triglycidyl ether, castor oil
triglycidyl ether, diaminobiphenyl tetraglycidyl ether, soya oil epoxide,
adipic acid, maleic acid, phthalic acid, maleic anhydride, succinic

- 25 anhydride, dodecylsuccinic anhydride, phthalic anhydride, trimellitic

anhydride, pyromellitic anhydride, dimethoxydimethylsilane,
diethoxydimethylsilane, tetraalkoxysilanes, toluene diisocyanate,
diphenylmethane diisocyanate.

30 The specified crosslinkers and chemically related compounds are
preferably used in the range from 0.1-10% by weight, particularly preferably
0.5-5% by weight and specifically 1.0-2.5% by weight, based on the
alkoxylated dendrimer.

35 For use as petroleum demulsifiers, the alkoxylated dendrimers are added
to the water/oil emulsions, which preferably takes place in solution.
Preferred solvents for the alkoxylated dendrimers are paraffinic or aromatic
solvents. The crosslinked alkoxylated dendrimers are used in amounts of
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the mixture was left to after-react for a further 30 minutes at 130°C.

The degree of alkoxylation was determined by means of 130 NMR. This
30 determination method should always be used for the purposes of the
present invention.

Boltorn® H20 and Boltorn® H310 are dendrimers of a dihydroxycarboxylic
acid and a polyol.

35
Examples

Example 1:
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pr eﬂ‘&ﬂ@%?rﬁﬂ%% l \rllvéySBoPSolrJ?l?(rj)f ()tg(nedplétr)f)ﬁ:reﬁ??{wbgﬁpsss‘l

are dendriners of a dihydroxycarboxylic acid and a
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0
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- Example 5:
Boltorn® H20 + 40 mol PO/OH + 20 mol EQ/OH
(average molar mass according to GPC about 47 500 g/mol)

‘20 Example 6:
Boltorn® H310 + 20 mol PO/OH + 10 mol EO/OH
(average molar mass according to GPC about 39 600 g/mol)

Example 7:
25  Boltorn® H310 + [20 mol PO/OH + 10 mol EO/OH] mixture
(average molar mass according to GPC about 40 200 g/mol)

Example 8:
Boltorn® H310 + 20 mol PO/OH + 20 mol EQ/OH
30 (average molar mass according to GPC about 53 500 g/mol)

Example 9:
Boltorn® H310 + 10 mol EO/OH + 10 mol PO/OH
(average molar mass according to GPC about 27 100 g/mol)
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. 20aI koxyl at ed dendri'ner from Exanple 1 with tol uene
In_a 250 ml three-necked flask with contact thermometer, stirrer and water
separator, 100.0 g of alkoxylated dendrimer, 1.5 g of alkylbenzenesulfonic
acid and 3.5 g of dodecylsuccinic anhydride were initially introduced at
room temperature. The reaction mixture was then heated to 165°C and
25  stirred for a further 8 h at this temperature until no more water of reaction
formed in the water separator (reaction control: acid number). The product
was evaporated to dryness on a rotary evaporator (yield: 102.9 g} and the
molar mass was analyzed by means of GPC (M = 19 800 g/mol, standard
polyethylene glycol).
30
Example 12
Crosslinking the alkoxylated dendrimer from Example 1 with toluene

2 4-diisocyanate

35 In a 250 ml three-necked flask with contact thermometer, stirrer and reflux
condenser, 100.0 g of alkoxylated dendrimer were heated to 60°C with
gentle nitrogen flushing. Then, at this temperature, 3.0 g of toluene
2,4-diisocyanate were slowly added dropwise. The reaction temperature
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with contact thernoneter, stirrer and refl ux
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were slowly added dropw se. The reactlon tenperature WO
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af V‘?@é "b@ﬁ AR §9‘6PY(§3€6@$\/|0 MO = 0 g/mo standard

§t a@@;ye@h IGndglyeehhyl ene glycol). Determ ning the
br eaki'ng effect i veness of petroleumdenulsifiers To

determ ne the effectiveness of a demulsifier, the

wat @eteeniainat thebréaking effectiveriasdef pietroamh siiequa'ﬁers

time, and also the dewatering and desalting of the

oil were determned. For this, demulsifying glasses :

(t aperdgierginadibat eftbctiyensss bbatdessulsifieh tbe rveater isdpdration from

mve re &D %ﬂ%m@sﬁﬂ;ﬁg{%ﬁé’ Ahd glsg)QHegﬂeV\PJteﬁﬁﬁ apﬁr%%‘?a!tlng of the

S1 0N I ned anount
den@ﬂ gwree ﬂeteammeﬁbt Berthisn dpMSliwmg;@i&ss@sSﬁawq@é @raduated

g hegllnysb RS WA %%W%dé)t Wofd @ﬁar@@ataﬁ,ea%ﬁ c3d Wil 100 ml of the
enmu nt o

Shakils ofeTeiemreeagh ress Aaaehiied amouphoh T demisitier was
I nt mederednidi jusiobeloy fhet surfzRe@iathd oil SMG)siom disingea waitespipette,

e T R
oi | demolaifylng glapees weee itben placsdeintte autaiditioning diadls $30°C and
I .
ot 27 RS IRPuBler BopaRo s WHFORELCr and e
salt content was determ ned conductonetrically. In

t hl §u ,dérﬁu!%&atlm&ﬁubéf%rtlp haasfﬁﬁéhédﬁ%a'ﬁw% Jeere taken from
20d ? ers. accordin
ewate

S BBRSH Pebtign PP e R 0Rlass s et top o)
ef faod thod watm chariemionvas de’_serdﬁ&mf inbactotlamgenwith KdreFischer and

r A .
Varle S Berd; Rl dBLAfinel e ApRERetical: IRt way. it was
t hepegaiplei ionassass thennbyelf demuisifiers eapordingrte: waler separation
and also dewatering and desalting of the oil.

25
Breaking effect of the demulsifiers described
Origin of the crude oil emulsion: Holzkirchen sonde 3, Germany
Water content of the emulsion: 46%

30 Salt content of the emulsion: 5%

Demulsification temperature: 50°C



O o >_>
pd pd
0<>3>“=2

Z2Z5095 35
25~ o052

208 2068 .
Mrom_U/VO/N\U/V
O/nOOU/V ST =

z0 - z>b5"> (uosiredwoo) 8E/y
mwowvaVW%R 260 6 6E €€ ve | oL | ¥ 0 0 0 |ueajossiqQ g plepuelg
O > )mu\ s (uosuredwos) zGs |
,mow SPg Loy 6S | e 82 €2 | Z1 | Ol 9 £ 0 0 |uenossig :f plepuelg
gy o~ S22 G1'0 9y Gt Gy Sy | ov | 2 | v2 0} £ g} Woij 1onpoid
SO>O0—o>[ >3 650 eV ey o e | s& | sz | €l g Z | | Woij jonpoid
FZO0S” >PZ2 <3¢ 120 oy o S¥ | sy | v | ¥& | €2 6 4 "0} woyj 1onpoid
50008>0 O3z 120 oF or 9 | sv | or | 2 | € | ol g 6 WOJ} JoNpoid
5CPs5.> L >=1E 120 ot o Sy | vv | 62 | 82 | ZI 8 g 8 W0} 1onpo.d
m 5. 5 O0>Pr~>=8 1S0 S S Sy | ev | v& | 6L | €1 9 1 £ W0J} 10npoid
800> >0o>2r6 850 Gy 4 v gy | ve | 81 | 2l g ! 9 WoJj 39npoid
> ol _Q>Se vi0 9y o St | ev | 8¢ | /2 | 81 6 4 G woyj jonpoid
> @) S50 > = 089 80 414 14 Sy Ev LE 6L | €1 g 4 ¥ Wouj 1onpold
=) ~0_O0&sZ € 2e0 o Sy 14 ey | 9 | 81 | 21 G g € WoJj 1onpoid
959,32 > 86 oro St Gy Sv v | s& | 9t | o1 ¥ b g Woly jonpoid
W 2 1 5b>_ ast 6.0 144 zy 8¢ gee | ze | 1t S 0 0 | Wosj10npo.d
2323 [S>md (%] (U] sy
Wy M ww-u Ho Womé uryes | lodojsyiurielepm [ ogL | 0zl 06 09 | sv | o | 02 | O G | 4ed [iw] uogeredes sejem
©C_ 2777557z
o< Wm W Os > W O (wdd oz uonenuesuod) sjonpoid prepue)s o} paledwod sislISINWIEP Se SIaWLpLEp pajejAxoyje Jo ssauBAo8)]
- So> o @) . : _ _ 'L ||qel
38z0050>2> . . |

Ol




OM OO MOW V LONCD It Z MrrrrNrrNMVNM 7 E
rMr rr NNr NMO Nco0O7 i 4 O O
U) OU)CONOOU)OOOECj U ONNVT
NU VNMOOa 0 03 CCXaxC((0y (nNOO
r‘WQ 2005800826 O*- NO O (dico V) C rWlﬁRMWGGN
" ° co EEEEEEEEEEEE (CMB c Cc 0 00O O0OOO0OO0OOO0ODO
2aEaEr N --cV(aOVa) EOaa saOoEDO
nrablev2: i nrf vV WD 2005/ 003260 11 PCT/ EP2004/ 006651
E’]QH r%daﬁllzﬂﬂ@ﬂéiﬁ@%tbﬁtdéng?mf&rg Qxfpbal patteRaf i inf?fc%rdance

ott est accqordance W th CECD 30
86k Samaaras (B Istda products

-
-

Biodegradability [%] after 14 days | 28 days
Product from 1 25.7 46.8
Product from 6 32.9 55.6
Product from 10 30.7 49.5
Product from 12 45.7 62.5
Standard: Dissolvan 1952 (comparison) 4.0 9.3
Standard: Dissolvan 4738 (comparison) 19.8 26.3

Reference (sodium benzoate) (comparison)} 61.7 82.4



Bi odegradability % after 14 days 28 days Product from
1 25.7 46.8 Product from®6 32.9 55.6 Product from10
3_0. 7 49.5 Product from 12 45.7 62.5 Standard:

Di's conparison) 4.0,9.3 Stan -
sg@@?% ?con‘parl son) 199% 26. 3 Re?g@ﬁggommoses"

(sodi um benzoate) (conpari son) 61.7 82.4 WO
2005/ 003260 12 PCT/ EP20@44 AYRYPED CLAI M5
[ Recepved at the Internatlonal Ogh ce on Se tenber 28

2004 [teeeived ghjhe Ingmaiional Qifiae v Serferbsr 28e2004 (A48.04);
clai ms 1- Yriginflagsimsl 1-D réplabea Bisfewtlainkaxy (2bages)]

dendri mers, which are dendrltlc pol yesters, “having a
nmol ecul ar m5|ght of from 2400 to 100 000 g/ nol which

Shave. beehhalusexefl alkexylaicdhd€idrithen, yhieh are detelrigcagigesters,
S t .

O (2 IS Lim HERaR WHBAN 1 FHCoR66'1p168'680! Al which

al koxy| altla\cm ttﬁenf adaxylated 1waha02y¢aa@<yieneo>ame ugioups or a

per freem b, @ Bf%ucﬁoélg%ﬁékbﬂgg/o% qu.ﬁ@t &E}cf?%tsﬂgf%lkoxy!ated

anount s of é
the oi | Qeyeirener Bas a degweupt iadioxy tl@e @irtm@rﬂ o 1§fcalkylene

jpuse as chadarmits pet! frdd"OH gMB@;!Sefdrftﬁeéﬁiﬁgfdllﬁﬁétérserﬁulsmns in

ol yf uncmgHae p@tf%’ﬂfﬁ DpCI sy Selbhi basdakay fhe ol coptent o

as dendrtheiemngsiontto bedsmkernt whi ch has at Ieast t wo

hydr oxyl groups. 3. The use as clained in claiml

and/or 2, where the starting alcohol 20 used is

bi .t ri nhehybelgs elpan@f,i in wlait 1 mbersy itoe elendrigler is a dendritic
15di pent a e i Lol d

pent aer?%?&{t%'t Bbs? ? Fr?bh tﬂio or fblsfInctih&dstarting alcohol

trimet hyaml Br%ﬁﬁ’é"lcaﬂq{@ﬂﬁ deedriia grwhh@nrap@a%piawalch has at

gl ycer oligagtit@loir&tyl gidud.ycerol , polyglycerol,
neopentyl gl ycol’, dlnethylolpropane sorbitol or

mannitol. 25 4. The use as clainmed in one or nore of
cl @ ms TTHeouSe ashelainddiin ctmmbbmkli’dr 2cwHeteothehstarting alcohol

20 gl o o b8, 2 BlfinSihShotenare),
dipentaerythritol,  pentaerythritol, alkoxylated pentaerythritol,
trimethylolethane, trimethylolpropane, alkoxylated
trimethylolpropane, glycerol, diglycerol, triglycerol, polyglycerol,
neopentyl glycol, dimethyloipropane, sorbitol or mannitol.

25
4, The use as claimed in one or more of claims 1 to 3, where the
carboxylic acid to the dendritic chain growth is dimethylolpropanoic
acid, a,a-bis(hydroxymethyl)butanoic acid, o, o, 0
tris(hydroxymethyljethanoic acid, o,o-bis(hydroxymethyl)pentanoic
30 ' acid, o,o-bis(hydroxy)propanoic acid or 3,5-dihydroxybenzoic acid.

5. The use as claimed in one or more of claims 1 to 4, where the
alkoxylated dendrimers have a molecular weight of from 10 000 to
50 000 g/mol.
35
6. The use as claimed in one or more of claims 1 to 5, in which the
average degree of alkoxylation is between 1 and 70 alkylene oxide

AMENDED SHEET (ARTICLE 19)
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