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(54) Title: TURBINE FUEL COMPCSITION EXHIBITING IMPROVED COLD PROPERTIES

(54) Bezeichnung: TURBINENKRAFTSTOFFZUS AMMENSETZUNGEN MIT VERBESSERTEN KALTEEIGENSCHAFTEN

{(57) Abstract: The invention relates 10 using polymers containing an ¢i-olefin, an unsaturated o.p carboxylic acid ester and option-
ally a carboxylic acid alceny? ester which are incorporated by polymerisation in the form of turbine fuel additives, in particular for
improving the cold properties thereof. Turbine fuels containing said polymers and additive packets containing polymers such type
polymers are also disclosed.

{57) Zusammnenfassung: Dic Erfindunyg betriffi die Verwendung von Polymeten, die ein ¢-QOlefin, einen Ester einer ¢L,B-ungesittig-
™ ten Carbonséure tnd gegebenenfalls einen Alkenylester einer Carbonsiiure einpolymerisiert enthalten, als Additiv fiir Turbinenkraft-
< stoffe und insbesondere als KaltflieBverbesserer fiir Turbinenkrafistoffe; die mif diesen Polymeren additivierten Turbinenkraftstoffe,
sowie Additivpakete, enthaltend derartige Copolymere.
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and lead to inclusion of other fuel constituents in the crystal structure. The occurrence

of these crystals leads to the fuel being able to pass only slowly through small orifices

and filters. Moreover, the viscosity of the fuel increases, as a resuilt of which the fuel

25 flow is warsened. At temperatures below the pour point (PP), the fue! finally no longer

flows,

At present, the freezing point of turbine fuels is adjusted in particular by distillative
measures in the refineries, for example by the reduction of the proportion of high boiler

30 fractions which also comprise wax fractions. However, a disadvantage in this context is
the resulting increasing cost of the turbine fuel.

Chemical measures for freezing point depression are also known. For instance,
EP-A-1357168 describes a turbine fuel composition which, in addition to a turbine fuel,
35 comprises one of the following additives: copolymers of ethylene with at least one
unsaturated ester which is selected from vinyi esters having at least 5 carbon atoms,
alkyl (meth)acrylates, dialkyl fumarates and dialkyl maleates; ethylene/alkene
copolymers; ethylene/vinyl acetate copolymers comprising less than 15 mol% of vinyl
acetate; nucleators; waxes; alkylphenol/formaldehyde condensates; comb polymers;
40 and organic nitrogen compounds. These additives are intended to keep turbine fuels



appropriate, an al kenyl ester of a carboxylic acid as an additive for

t ur bi ne fue%s. In 30 particular, the polyners used conprise, in
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Det ai | ed description of the invention Unless stated otherw se, the foll ow ng
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There is therefore still a need for additives which further improve the cold properties of

turbine fuels.

15
Brief description of the invention
It was accordingly an object of the present invention to provide novel additives of this
type.

20

Surprisingly, this object is achieved by virtue of the unexpected observation that

polymers which comprise, in copolymerized form, an a-olefin, an ester of an «o,f3-

unsaturated carboxylic acid and, if appropriate, an alkenyl carboxylate improve the coid

properties, in particular the cold flow properties, of turbine fuels and also have better
25 performance than the ethylene/vinyl acetate copolymers described in the prior art.

The invention accordingly relates firstly to the use of a polymer which comprises, in
copolymerized form, an c-olefin, an ester of an a,3-unsaturated carboxylic acid and, if
appropriate, an alkenyl ester of a carboxylic acid as an additive for turbine fuels. In

30 particular, the polymers used comprise, in copolymerized form, the ester of the «,3-
unsaturated carboxylic acid and the alkenyl ester present if appropriate, in random
distribution. The polymer is preferably a binary polymer which is composed
substantially of the a-olefin and the ester of an «, 8- unsaturated carboxylic acid, or is
alternatively preferably a terpolymer which is composed substantially of the three

35 aforementioned monomers.

Preference is given to using polymers which are composed of monomers comprising
the monomers M1, M2 and, if appropriate, M3, where M1, M2 and M3 have the
following general formulae

R1

N— w1

40



i sopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, pentyl, neopentyl,
hexyl, heptyl, octyl, 30 2-ethyl hexyl, neooctyl, nonyl, neononyl, decyl,

2- pr opyl hept”RHA Q000866RE3y| , undecyl, neoundecyl, dodecyl, tridecyl,
tetradecyl, pentadecyl, hexadecyl, heptadecyl, octadecyl, nonadecyl,

ei cosyl, hencosyl, docosyl, tricosyl, tetyacosyl, pentacosyl, hexacosyl,
hept acosyl, octacosyl, nonacosyl, squalyl, their constitutional isoners,

hi gher honol ogs and the acconpanying constitutional isonmers. 35 PF
0000056563 4 The same applies to B1- C20- hydrocarbyl radicals, i.e. they are
a hydrocarbon radical having from 1N\to_20 carbon atons. NEhey are preferably
an aliphatic hydrocarbon radical su assal kyl, al kenyl "<al kadi enyl or

al kynyl. In particular, Cl-C20- hydRocarbylcoggﬁs C20- aIkyI Cl- C20-al kyl is
a linear or branched al kyl radical having 1 to 20 carbon atons. 5 Exanpl es
of this are nethyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl,

i sobutyl, tert- butyl, pentyl, neopentyl, hexyl, heptyl, octyl,

2- et hyl hexyl, neooctyl, nonyl, ne nyl , %Ecyl, 2- propyl heptyl, neodecyl,
undecyl, neoundecyl, dodecyl, tri l, t adecyl, pentadecyl, hexadecyl,
hept adecyl, octadecyl, nonadecyl, eiégsy(jand their consjszt uti onal isoners.
10 C1-C19- Hydrocarbyl is a hydrocar on radi cal having from1l to 19 carbon
atons. I5is preferably an aliphd®ic hydr¥&&Bdn radical such as al kyl,

al kenyl , al kadi enyl or alkynyl. In particular, Cl-Cl19-hydrocarbyl is
Cl-C19-al kyl . Ci1-C19-alkyl is a linear or branched alkyl radical having 1
to 19 carbon atons. Exanples of this are nethyl, ethyl, n-propyl, 15

i sopropyl, nmbbtchl, sec-butyl, isobutyl, tert-butyl, pentyl, neopentyl,
hexyl , heptyl, octyl 2 ethylhexyl, neooctyl, nonyl, neononyl, decyl,
2-propy| ept und neoundecyl , dodecyl, tridecyl,

tetraded F%é%ﬁ 3? E@ hept adecyl , octadecyl, nonadecyl and
their constltutlonal |soners 20 C1- C10- Hydrocarbyl is a hydrocarbon radi cal
having fromge R@a@pRegﬁgthq&Qﬁgnd@ﬁw}4§p¢e@ggﬁply an al i phatic hydrocarbon
radi cal such as al kyl, al kenyl, al kadi enyl " or al kynyl. In particular,

Cl- Clo- hydrocarbyl is Cl-Clo- aIkyI Cl-Cl10- alkyl is a linear or branched
al kyl radi c&’ ih&vCaghydreeryd carbon atons. Exanples of this are nethyl,
ethyl, +¢g-propyl, isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl,

pentyl, neo yl £X {% t exyl, neooctyl, nonyl,
neononyl , g@yll& Béﬁaﬁﬁb? pg”%(%'é]g?yé Q‘halﬁi”h%“‘r constitutional isonmers.
Cl1- C9- Hydr ocar byl |s a hydrocarbon radical having from1l to 9 carbon atons.
It is R® is C-Cyg-hydrocarbyl.

20 Detailed description of the invention

Unless stated otherwise, the following general definitions apply in the context of the
present invention:

25 C;-Cy-Hydrocarbyl is a hydrocarbon radical having 1 to 40 carbon atoms. it is
preferably an aliphatic hydrocarbon radical such as alkyl, alkenyl, alkadienyl or alkynyl.
In particular C,4-Cyo-hydrocarbyl is Cy-Cyp-alkyl. C4-Cag-alkyl is a linear or branched aikyl
radical having 1 to 40 carbon atoms. Examples of this are methyl, ethyl, n-propy!,
isopropyl, n-butyl, sec-butyl, isobutyl, tert-buty!, pentyl, neopentyl, hexyl, heptyl, octyl,

30 2-ethylhexyl, neooctyl, nonyl, neononyl, decyl, 2-propylheptyl, neodecyl, undecyl,
neoundecyl, dodecyl, tridecyl, tetradecyl, pentadecyl, hexadecyl, heptadecyi, octadecyl,
nonadecyl, eicosyl, hencosyl, docosyl, tricosyl, tetracosyl, pentacosyl, hexacosyl,
heptacosyl, octacosyl, nonacosyl, squalyl, their constitutional isomers, higher homologs
and the accompanying constitutional isomers.

35



preferably an aliphatic hydrocarbon radical such as al kyl, al kenyl,

al kadi enyl or alk | . 30 In particular, Cl-C9-hydrocarbyl is Cl-C9-alkyl.
C, - C9- Al kyl P|F500<9065f}r/@§r or branched al kyl radical having from1 to 9 carbon
atons. Exanples of this are nethyl, ethyl, n-propyl, isopropyl, n-butyl,
sec-butyl, isobutyl, tert-butyl, pentyl 4qneopentyl, hexyl, heptyl, octyl,
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particukgr, CB-Cl2- hydrocar byl is CB- C12 aI kyl . C8-Cl2-Alkyl is a linear or
branched alkyl radical hav %2 carbon at ons. Exanpl es of this
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hydr ocar bonnoratiecgl anddbeéingpristituto®al tsorieds.car bon atons. It is preferably an
aliphatic hydrocarbon radi cal such as al kyl, al kenyl, alkadienyl or al kynyl .
In parti r drocarb CB- C16- Al k is a linear
L par R R B oS Bk SRS R e e s i B e SreLar e
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and their constitutional isomers.

C+-Cg-Hydrocarbyl is a hydrocarbon radical having from 1 to 9 carbon atoms. It is
preferably an aliphatic hydrocarbon radical such as alkyl, alkenyl, alkadienyl or alkynyl,

30 In particular, C,-Cg-hydrocarbyl is C4-Cg-alkyl. C1-Ce-Alky! is a linear or branched alkyl
radical having from 1 to 9 carbon atoms. Examples of this are methyl, ethyl, n-propyl,
isopropyl, n-butyl, sec-butyl, isobutyl, tert-butyl, pentyl, neopentyl, hexyl, heptyl, octyl,
2-ethythexyl, necoctyl, nonyl, neononyl and their constitutional isomers.

35 Cs-Cqe-Hydrocarbyl is a hydrocarbon radical having from 5 to 16 carbon atoms. It is
preferably an aliphatic hydrocarbon radical such as alkyl, alkenyl, alkadienyl or alkynyl.
In particular, Cs-Cie-hydrocarbyl is Cs-Cie-alkyl. Cs-Cig-Alkyl is a linear or branched
alkyl radical having from 5 o 16 carbon atoms. Examples of this are pentyl, neopentyl,
isopentyl, hexyl, isohexyl, heptyl, octyl, 2-ethylhexyl, neooctyl, nonyl, neononyl,

40 isononyl, decyl, 2-propylheptyl, neodecyl, undecyl, neoundecyl, dodecyl, tridecy!,
tetradecyl, pentadecyl, hexadecyl and their constitutional isomers.



25 al kyl radical having from8 to 20 carbon atons. In addition to the al kyl
radi cal s nentioned above for CB-C 6-al kyl, exanples are heptadecyl,

oct adecyl , mERAIBHES5&d eicosanyl and their constitutional isomers.

C6- C14- Hydr ocar byl is a hydrocarbon radical having from6 to 14 carbon
atons. It is 30 preferably an aliphatic Hydrocar bon radi cal such as al kyl,
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al i phat iyg hB{r%QﬁnéulQP@afce}sthbca?Hﬁ% éég@'—égbé\h , CAEK MM is éliurl%”é?'bgﬂr%hcﬁé al kynyl .

In particul ar I's a linear

or branched a{g(ybqaggﬁa P%’chicrm %é@xﬁﬁa'fsqo&ﬂt%”? dn an/ei%ﬂtﬁéﬂe S&Bn‘@ Icgl§ addition to
t he al kyl r axBrdiahed abavetforbed aiiolexbopleStreltieay! kiptl tetmdanylans tlaie hexyl and

heptyl and thgdtiutidsanssdmeMdt i onal isonmers. C5-C20-Hydrocarbyl is a
hydr ocar bon radi cal having from5 to 20 carbon atons. It is 10 preferably an

al i phati c hydrocarbon radical such as al kyl, al kenyl, al kadi enyl or al kynyl.
| n parti16ul 4k;C.chlydrsaibytis adwdmpartios ragicagIaviay mgvm 8 ©61a20bet kipms. #im | i near

?L eb;iaﬂclhed reff%ﬂﬁtﬂy dredliphatic rhsmdaa:d‘rfrga’bél dehdfa amenﬁtmﬁeedwoagemw}] ?n to
b 118 conds PEdEREN G e DIIPEBTE EorC R G fh‘é@lsa@egp e BeOtsEhon
radi cal haviatkyl fadigal laving fiom &4e B@@a@mmﬁoms tin pdditiqyy toftbe alBVlyraalnalal i phat ic

hydrpcar bon rﬁéﬁ%bﬁ@d alsileors,-6l lanty, e&la R¥lare péitage§NYAd I%xa@b@(ﬁﬁb theirl N
parti cul Eby is CA-Cl4-al kyl. C4-Cl4-A'kyl is a linear or

t hyldr%c%
br anched a|°£29? PR R3vi ng from 4 to 14 carbon atons. In addition to the
al kyl radicals rrentloned above for C6-Cl4-al kyl, exanples are pentyl and

its constit @ leNMydiceanRlisa rg«ero@aﬁboalra@xcélmwglfmnssfb Pgatben bpalultyd and
tert-butyl. preferably an aliphatic hydrocarbon radical such as alkyl, alkenyl, alkadienyl or alkynyl.
in particular, Cg-Cxo-hydrocarbyl is Cg-Cop-alkyl. Cs-Co-Alkyl is a linear or branched
25  alkyl radical having from 8 to 20 carbon atoms. In addition to the alkyl radicals
mentioned above for Cs-Cye-alkyl, examples are heptadecyl, octadecyl, nonadecyl und
eicosanyl and their constitutional isomers.

Ce-Cy4-Hydrocarbyl is a hydrocarbon radical having from 6 to 14 carbon atoms. It is

30 preferably an aliphatic hydrocarbon radical such as alkyl, alkenyl, alkadienyi or alkynyl.
In particular, Cg-Cqa-hydrocarbyl is Ce-Cs-alkyl. Ce-Cig-Alkyl is a linear or branched
alkyl radical having from 6 to 14 carbon atoms. In addition to the alkyl radicals
mentioned above for Cs-Cy.-alkyl, examples are hexyl und heptyl and their
constitutional isomers.

35
Cs-Cie-Hydrocarbyl is a hydrocarbon radical having from 6 to 16 carbon atoms. It is
preferably an aliphatic hydrocarbon radical such as alkyl, alkenyl, alkadienyl or alkynyl.
In particular, Cs-Cig-hydrocarbyl is Ce-Cis-alkyl. Ce-Cie-Alkyl is a linear or branched
alkyl radical having from 6 to 16 carbon atoms. In addition to the alkyl radicals

40 mentioned above for Cg-Cig-alkyl, examples are hexyl und heptyl and their
constitutional isomers.



C4- Cl16- Hydrocar byl is a hydrocarbon radical having from4 to 16 carbon

at ons. referably an aliphatic hydrocarbon radical such as alkyl,

al kenyl , aI I?Edﬁ’@ﬁ??ﬁw al kynyl . In particular, C4-Cl6-hydrocarbyl is

C4- Cl16- aI kyl. C4-Cl6-Alkyl is a linear or branched 25 al kyl radical having
from4 to 16 carbon atons. In addition t& the alkyl radicals nentioned
above for C6- C16 al kyl , exanpl es are pentyl and its constitutional | soners,
and al so n-hut sec- E,tg |sobut g\?% tert-butyl._ C4-C20-Hydrocarbyl is
a hydrocar b&H zab‘iyef&r:a | ﬂd"yfj'io&ﬁ{ tr6 heyirg R P?n%o"&l”PO'?%to - Bref er abl y
an al i phat i prdigmblycardiphaticadidoztiartsunohdias! sabkps alkal, kigayyl, aleddieayi errglkynyr
alkynyl . 1oy gfﬁgulgpbgroz FerSEbyIeaeatng. ¢scOgEe aﬂlkd&‘étor%ﬁg%%” kyl is
addi ti on® toaﬁ‘#‘f@ g'lcﬁ an“zQ fsio bﬁr@ﬂ?%ﬁﬁ%ﬂb@@“ﬂ% to @f’% r exarrpl es
are n-butyl mengordsliatydve fordedlsoydkyh eadamples -ardbrxyl uncBEer(Bﬂaﬁdiwdrocar byl is a
hydr ocar bon cpadin@@hanghéld. from 1l to 4 carbon atons. It is preferably an

al i phati c hydrocarbon radi cal such as al kyl, al kenyl, al kadi enyl or al kynyl .
In particular, Cl-C4-hydrocarbyl is Cl-C4-al kyl, such as nethyl, ethyl,
n-propyl, iGdps-bggiocampybisayiydrasatobuagital hagioh frogl S &ri2D cazben dtotmgl It ist0 PF

0000050962 et o a7l R Ay S e
for exanpl e, ETLI'C%ir Eg'%néq R’GE apbﬂli%ttijﬁ a(”ﬁ’il 5a(r\‘?d'%r-’@’ iS4 inegnRibrARETendent 1 y
H or Cl-C4- alHyWa)ilcairhaymgtfmmyB ttQ goranbon am\vreaddmdmtp the alkpradiealabl y

unsubsti t ut %nnén&la%%max&mlaww edmbits Ak Yty 368l coRanarAaMEGmaR. oxygen

atom Exanples thereof are methoxy, ethoxy, n-Ppropoxy, isopropoxy,
n- but oxy, 2-butoxy, isobutoxy and tert-butoxy. Cl-C4-Alkanol is a
Cl- C4- allky| Guddi-tiatirogpibyhis edydigsgttionyadical iraving frami4 toolBcaiherr ateiris. £ gr oups

onde er{ eg torefedabRandlipREtic r%r&bﬂ:owrbaqaalsutﬁaga@r Q&@n;?'é‘ik/ddlér@%r%kyﬁwl chis
supstitute car

DS Lt o0 Ferth8, L2 B B cAlECURR o L R RO Bl BB
6 hydroxyl @iglpdicarhayingffeaedto %Qar@@n aazw aqlitiqple tag alamadlc@s a

Cl- C4o- al Ky ImdriighaBdbovBifeiTd- 614-°du@$telxbmb|%§ abé/Eérrtﬁrﬁna ifs @ongtititoABOEYhe @l OUPS on

ﬁl 1;)1; g;)g%hl cargggpgb%u |S£X&gﬂt§ %Lﬁyl ugé tg%ﬁﬁ‘g anols are 15 nethanol, ethanol,

i sobutanol, tert- butanol,
et hyl ene gl ycol, propylene glycol and glycerol.
C4-Cie-Hydrocarbyl is a hydrocarbon radical having from 4 to 16 carbon atoms. It is

preferably an aliphatic hydrocarbon radical such as alkyl, alkenyl, alkadienyl or alkynyl.
In particular, C4-Cig-hydrocarbyl is C,-Cig-alkyl. C4-Cis-Alkyl is a linear or branched

25  alky! radical having from 4 to 16 carbon atoms. In addition to the alkyl radicals
mentioned above for C¢-Cyg-alkyl, examples are pentyl and its constitutional isomers,
and also n-butyl, sec-butyl, isobutyl und tert-butyl.

C4-C-Hydrocarbyl is a hydrocarbon radical having from 4 to 20 carbon atoms. It is

30 preferably an aliphatic hydrocarbon radical such as alkyl, alkenyl, alkadienyl! or alkynyl.
In particular, C4-Cx-hydrocarbyl is C,-Cy-alkyl. Cs-Cxo-Alkyl is a linear or branched
alkyl radical having from 4 to 20 carbon atoms. in addition to the aikyl radicals
mentioned above for Cs-C-alkyl, examples are n-butyl, sec-butyl, isobutyl und tert-
butyl.

35
C,-C4-Hydrocarbyl is a hydrocarbon radical having from 1 to 4 carbon atoms. 1t is
preferably an aliphatic hydrocarbon radical such as alkyl, alkenyl, alkadienyl or atkynyl.
In particular, C1-C4-hydrocarbyl is C-Cy-alkyl, such as methyl, ethyl, n-propyl,
isopropyl, n-butyl, sec-butyl, isobutyl and tert-butyl.

40



Cl- Clo- Al kanol is additionally, for exanple, pentanol, hexanol, heptanol,
octanol, 2- ethyl hexanol, nonanol, decanol, their constitutional isoners,
and al so er PFH0008$65630 pent aerythritol and sorbitol. Cl-C2o-Al kanol is
additional ly, for exanple, undecanol, dodecanol, tridecanol, tetradecanol,
pent adecanol , hexadecanol, heptadecanol, 7octadecanol, nonadecanol and

ei cosanol "rﬂ? ﬁﬁp&ﬁﬁarﬁﬂr}ﬁalhélyt%ﬁ{%@mﬂlé ﬂ‘féeeﬁla/l r%§c nEa&l t%ﬂﬁ'[sﬁb&ﬁlﬁg

accordance w erred

embodi ment s MOt APPHRUDHHYIEd St l%“%@é@'ﬁ%éfﬁ}é"%@ﬁﬂ%@"’ r’?&l@?tﬁ #Yand of
t he mononer SIRF IRIfRINiaoth R hary eack ifdepemstinéy pll or C,30;-diioti Yoraladray HOOR'T).

conbi nat i ong, ;\&E@erpméﬁré?é Ere\"esrﬁﬂyt ﬁ%@%gﬁlqé&ance with the invention may conprise

t he nononer 'owi ng nol ar fractions (M/(ML+M2+M3))
in the p%lyrrer 35 ML: preferably from0.60 to 0.99; M: preferably from
0.01 to 0. 4@;-CMkoxyrieh € dhiajkyl ranivaObdraied vElan dxygeh ataradixatripids theeoparey mer s

used in accey nl 4 M3 in
f‘iﬁ;}’dl@ et bBEkyH R-pfdxy CEX sobbitbxl Bhd .
copol yneri ze %@06}?‘8‘) 25%%&8 Rffd pre?erggtlros(?fsroom%o %0 ?%Pgmggy nor e
preferably from0.7 to 0.95, in particular from 0.75 to 0.85; M:
preferably O-danAkdbl sa 0,-6;-alkpirredipalethichalblsybdtitided By 66mt bto® Bydrexyl par ti cul ar

from 0485 g;Fb s on dffF_éréHTcEFb%n%ﬁs td‘aéw-%hx%ne%%rf%ré1o%ﬁ<§ﬂrahl&aﬂﬁt% gance with

t he |nvent| referably
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especially
with a tler rmﬂhar@bl@*MwObOFmimethscmsopanol n-butanol, sec-butanol, isobutanol, tert-

butanal, ethylene glycol, propylene glycol and glycerol.

C-Cs-Alkanol is additionally, for example, pentanol, hexanol, heptanol, octanol, 2-
ethylhexanol, nonano!, decanol, their constitutional isomers, and also erythritol,
20  pentaerythritol and sorbitol.

C;-Caxo-Alkanol is additionally, for example, undecanol, dodecanol, tridecanol,
tetradecanol, pentadecanol, hexadecanol, heptadecanol, octadecanol, nonadecanol
and eicosanol and their constitutional isomers.

25
a) Polymers used in accordance with the invention

The remarks made below on the preferred embodiments of the polymers used in
accordance with the invention and of the monomers from which they are formed apply
30  both alone and in combination.

The polymers used in accordance with the invention may comprise the monomers M1,
M2 and M3 in the following molar fractions (Mx/(M1+M2+M3)) in the polymer:

35 M1: preferably from 0.60 to 0.99;
M2: preferably from 0.01 to 0.40;
M3: preferably from 0 to 0.20.

In the case that the polymers used in accordance with the invention do not comprise
40  the monomer M3 in copolymerized form:



et hyl ene, propyl ene, 1-butene, 1-pentene, 1-hexene, 1-heptene, 1-octene,
1-nonene, 1-decene, their constitutional isonmers and al so the higher
monounsat ur RFAP0AB3RF63gs having up to 40 carbon atoms. 20 In the nononers
ML, R is preferably H or Cl-C2o0-hydrocarbyl, nore preferably H or

Cl- Clo- hydrocarbyl, and even nore prefer&bly H or Cl-C4-hydrocarbyl.

Hydr ocar byl pfss Erd?ér%l?rﬂ%m V.68 oo, hBrGteferdl f6m ofltd Botlin BE&iPMEr Psmet hyl .

Accordi ngly t5 e nomer ML is 1n particular ethylene, propylene or
1-butene. RY-PLOIHeci ally H i.e. ML is especially 25 ethylene. In the
monomer M2, MZherefrabliREroandOR4o @ &dimosd prefarably fremedr.@iloy0.8de hpatticolar frethyl| . More
preferably, glgsaodfzst he R2, R3 and R4 radicals are each H and the other
radical Ls Hor nmethyl. In particular, all three R2, R3 and R4 are H 30
Accor di nély, the nononer M2 is preferably the esters of a, (3-unsaturated

car boxyl i ¢ Irelbrdgsatiat theghodymsst dgedid docoidancy yith thedavedtiomsempidseythec aci d,

crotoni ¢ achfbnaRir M3SRebSBIRNbGzeaGbehn: nore preferably fromacrylic acid and
nmet hacrylic acid, and in particular acrylic acid. 35 Exanples of such

preferred a, (3-unsaturated carboxylic acids M2 include: acrylic esters of
C1- C20- al kaigl preferabll fresn GrE0 Iy 0. 98 cmglecareferakihidm At il 9% in paipylar faemy| at e,
i sopropyhp agswbate, n-butyl acrylate, isobutyl acrylate, tert-butyl

acrylate, n;pentyl acryl pentyl acrylate, lsope | acrylate, hexyl
acryl ate, i ggg%/fefraé‘lg[ﬂépﬁ@j t%@%ﬁywo'é%?rﬁleéq%x @% Oodcitg‘?fb' c?@?ﬂﬁ%ﬁaﬂé%ct yl
acryl ate, 20&1hy®Ad®yl acrylate, nonyl acrylate, neononyl acrylate, decyl
acryl ate, nemsdeeyéraplg ot 01 ta20.200pyldgBleyablyaksloade 0. )iy parasnd fdre, PF

0000056563 8.03&@'0@2'[ g%ﬁ%%gaw(lf{%}eo_a@% &tlf?aryl acrylate; and al so the

correspondi ng thacr oni ¢ ‘and isocrotonic esters, preference
bei ng gi'%en to the acrylates (acrylic esters). R5 is Cl-C20-hydrocarbyl,
preferably Che GthorlekyM1 ardpleferbbig nicmsakbhed witthe tgdinamesublks Beéhd, Busie gor dance

with the in ' | S€ g | 4 r eci 1 omer MB,
RS i a propipiend hropBie, Tde, AR, LiBkGte, RHtaRAG GBI, PROHRRCT
havi ng at | é=iecens. dginennsiiubonal ispaereanthplpe thesiighes manpypeaturgigddiamolegs j s
mor e pref er alling ap y4ld oardobgionisadi cal having at | east 6 carbon 10 atoms, for
exanpl e,§6- C20- hydrocar byl , preferably C5-Cl6-hydrocarbyl or nore
In the monomers M1, R' is preferably H or C,-C-hydrocarbyl, more preferably H or
C,-C4p-hydrocarbyl, and even more preferably H or Cy-C4-hydrocarbyl. Hydrocarbyl is
preferably alkyl. In particular, R' is H, methyl or ethyl. Accordingly, the monomer M1 is
in particular ethylene, propylene or 1-butene. R' is especially H, i.e. M1 is especially

25 ethylene.

In the monomer M2, the R?, R® and R* radicals are preferably each H or methyl. More
preferably, two of the R?, R® and R® radicals are each H and the other radical is H or
methyl. In particular, all three R?, R® and R* are H.

30
Accordingly, the monomer M2 is preferably the esters of a,-unsaturated carboxylic
acids which are selected from acrylic acid, methacrylic acid, crotonic acid and
isocrotonic acid, more preferably from acrylic acid and methacrylic acid, and in
particular acrylic acid.

35
Examples of such preferred a,B-unsaturated carboxylic acids M2 include: acrylic esters
of C;-Cy-alkanols, such as methyl acrylate, ethyl acrylate, propyl acrylate, isopropyl
acrylate, n-butyl acrylate, iscbutyl acrylate, tert-butyl acrylate, n-pentyl acrylate,
neopentyl acrylate, isopentyl acrylate, hexyi acrylate, ischexyl acrylate, heptyl acrylate,

40 octyl acrylate, neooctyl acrylate, 2-ethylhexy! acrylate, nonyl acrylate, neononyl
acrylate, decyl acrylate, neodecyl acrylate, 2-propylheptyl acrylate, lauryl acrylate,



preferably C6-Cl4-hydrocarbyl. In particular, R5 is a hydrocarbyl radical
having at |least 8 _carbon atons, for exanple C6-C2o-hydrocarbyl, preferably
C8- C16- hydr(?faqu &3fF nore pref erably C6-Cl4-hydrocarbyl. R5 is especially
Ce- C12- hydrocarbyl. Hydrocarbyl is preferably alkyl. Accordingly, R5 in
this .case is preferably an al kyl radical $having at 15 |l east 5 carbon atons,

for exanple p@ﬁm@?@crﬂb@’énd é?éaryﬁacméte Hiehiss gl dbr@@p@r{d@dbmé%br?ﬁé crétayitng at
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at least 8 carbon atons, for exanple C6-C20-al kyl, preferably C8-Cl6-alkyl

and nore prgfeg epbyo-n@o@w PréfietabhRS,-Cs-appeci al I y C6-C,2-alkyl. 20 In the
case that the polynmer used in accordance with the invention conprises, in

copol yneri zed form an al kenyl ester and especially the mononer M3, RS in a
preferred dmthediage thatdie palenenizeddn agrordanca wWihdheiaeripardempriseono exanpl e

CA- C18- hydr @q@hgxdst@rand@ép&nﬁryhmﬁmmm R4 p@férr@d’@ﬁ@@é‘lﬁfé)ﬂ onhe
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C6- C18- al kylhavmg aCBraﬁlﬁSeaIbdnyhton‘rs @ﬁeﬁ‘émplalGngoamypﬁféférablal%nm-amydon n

articul ar 5 [~ 1 | kyl or
%e Cl4- al kyI g SB% CS(E all&?‘%\*ﬁérﬁc&éegsé%rﬁal k%é@hﬁﬁﬁ? Igfagtr egpect ive
of their ché‘ﬁ?”‘l’%?’ﬁ‘s Hble’%/ar”?%% Cerd YoPrev%%' %@Ikwangmre@a@@ra@w does
not conpri s€ah-alkkeRyls espeeinlly @sPeeclalll y t he nononer M3, in copol yneri zed

form %eferred al kyl radicals R5 are preferably Ilnear or lightly

branche I% tl br anﬁﬁed 40 rreaBs t hat Eei n carbon atons in
the |ongest ! RAYTgIHSE mccor%ﬂﬂceéﬁ't he Wﬁ%ﬂfmrﬁompf'éﬁs '3} branches
are present .copoipmplizesi fofm,suncdikenybgsténartsrespetially 1HE nOHBEES 6556 R’ I0a paéfdnydad

;""SL ﬁsls ar %n}b%efmmm@ ﬂ\féﬁ%@ts@j(@mg%ca Fb?%mgre(c?@ )< y&?de% ) ke

The al kyl r %a‘}‘ﬁﬁgggr\éy' qg’rg?«*&pchli"gE%{B%frax aPY Pg%’gﬁ%'ﬁ‘f) st 2

branche®5 | iC:gzp-hydrotarbyl, for ekample fedls-bydrocarbyl or C5-C15-hydrocarbyl or Cs-Ciq-

hydrocarbyl or Cs-Cq2-hydrocarbyi, even more preferably Cg-Coo-hydrocarbyl, for
example Cg-Cqg-hydrocarbyl or Cs-Cys-hydrocarby! or Cg-Cy4-hydrocarbyl or Cg-C12-
hydrocarbyl, and in particular Cg-Cop-hydrocarbyl, for example Cg-Cie-hydrocarbyl or
Cs-Cqe-hydrocarbyl or Cg-Cys-hydrocarbyl or Cg-Cy-hydrocarbyl. R®is especially

30  Cs-Ci-hydrocarbyl. Hydrocarbyl is preferably alkyl. Accordingly, R® in this case is
preferably C,-Cop-alkyl, for example C,-Cis-alkyl or C4-Cig-alkyl or C,-Cys-alkyl or
C4-C,2-alkyl, more preferably Cs-Coo-alkyl, for example Cs-Cqg-alkyl or Cs-Cyg-alkyl or
Cs-Cys-alkyl or Cs-Cqz-alkyl, even more preferably Cq-Cop-alkyl, for example Cg-Cyg-alkyl
or Cg-Cig-alkyl or Cs-Ci4-alkyl or Cg-Cyz-alkyl, and in particular Cq-Cap-alkyl, for example

35  Cg-Cyg-alkyl or Cs-Cig-alkyl or Ce-Cya-alky! or Cs-Cq-alkyl. R® is especially Cs-Cqo-alkyl.

irrespective of their chain length and irrespective of whether the polymer does or does
not comprise an alkenyi ester, especially the monomer M3, in copolymerized form,
preferred alkyl radicals R® are preferably linear or lightly branched. Lightly branched
40 means that, in the case of n carbon atoms in the longest carbon chain of the alkyl
radical, a maximum of (n-3) branches are present. Examples of such lightly branched



conpri ses one branch. 5 Irrespective of whether the polynmer conprises, in
copol ynerized for an al kenyl ester and especially the nononmer M3, RS is
in particul5¥:QQDSE%§§53 2-ethyl hexyl, n-nonyl, isononyl, n-decyl,

2- propyl heptyl, n-undecyl, |auryl (— n- dodecyl ) or n-tridecyl, and
especially 2-ethyl hexyl or lauryl. 10 Mot® preferably, the nononmer M2 is
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i s especi al kymarigdsoelifdndh. 15 acrylate. The nononer M3 is the al kenyl ester,
for exanple a vinyl or propenyl ester, of an aliphatic carboxylic acid,

whi ch may be unsaturated or pref erably saturated. 20 Exanples of the al kenyl
esters, in pagspeciveanl whsthehtheaigrnersomprisgse frytopeynarged birmaan alkenptestdrc
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pival i ¢ aci @speriliy&rrtavioexyl aicPEryl. caproic acid, enanthic acid, capryl ic
acid, pepargonic acid, 2-ethyl hexanoic acid, versat ic 25 (Versat I cTM aci d),

in articul 0, [ n Qi c a i, nyl
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nononer
nor e préﬁeréﬁﬂy{ﬁt% R9 i S preferably C1- C9- hydrocar byl . Hydrocarbyl is
preferably alkyl. R9 is nmore 35 preferably ethyl or nmethyl, and in

par ticul ar 'ﬁ%ﬁ%n {n@?ﬂﬂﬁmﬁeweﬁér e ?aﬁ’\gfﬁfﬂ% @gloya}’dggwi e%fé‘?t&ta% In a

speci fic enbodi nen | nventron, the ¢ n accordance wth
the 40 invefRhaya cavrpyicsed. whieh r%?VotPF‘e‘l‘“%BJr?tﬁd@E)Bﬁﬂf‘ifﬁ@ylsﬁw&'tﬁ%r mand is thus
formed from nononers conprising the nononers ML, M2 and MB. PF 0000056563

11 20 Examples of the alkenyt esters, in particular of the vinyl or propeny! esters, of an
aliphatic carboxylic acid which may be unsaturated or preferably saturated are the vinyl
or propenyl esters of aliphatic C:-Cyp-carboxylic acids such as acetic acid, propionic
acid, butyric acid, valeric acid, isovaleric acid, pivalic acid, neopentanoic acid, caproic
acid, enanthic acid, caprylic acid, pelargonic acid, 2-ethylhexanoic acid, versatic

25  (Versatic™ acid), in particular neononanoic acid and neodecanoic acid (e.g. VeovVa™ =
vinyl ester of versatic acid), capric acid, neoundecanoic acid, lauric acid, tridecanoic
acid, myristic acid, pentadecanoic acid, palmitic acid, margaric acid, stearic acid,
nonadecancic acid and arachic acid. Preference is given to the vinyl esters of the
carboxyiic acids mentioned.

30
In the monomer M3, R®, R” and R® are each independently preferably H or methy!, and
more preferably H.

R® is preferably C-Ce-hydrocarbyl. Hydrocarbyl is preferably alkyl. R® is more
35 preferably ethyl or methyl, and in particular methyl,

The monomer M3 is more preferably vinyl acetate.
In a specific embodiment of the invention, the copolymer used in accordance with the

40 invention comprises the monomer M3 in copolymerized form and is thus formed from
monomers comprising the monomers M1, M2 and M3.



The polyners used in accordance with the invention are preferably forned
substanti al | fromthe above-defined nononers ML, M2 and, if appropriate,
M3. As a reEHIQ00856368 preparation, small fractions of a conpound used as a
regul ator (chain termnator) may 5 be present if appropriate. The polyners
used .in accordance with the invention altb have a nunber-average nol ecul ar
weight M in the range from about 1000 to 20 000, nore preferably from 1000

to 10 000, i articular .from 1500 t 000 and especi aI to 5000.
10 The pol y o Bolire Rk aSdcits wih PaTeelie fErechiy RErGh e el ©rom
1000 to 30fromahe ehoyeadefined ragnomessMIONR and, P ep@opriatandB.oks aresMivokther at i 0 of
from1.5 tOp%p@ratloﬁrﬁﬁﬁff?éﬁthné 60dbdm Soun@ téeQagfédegtﬁlaﬂéﬂ(dhlaﬁhl%bﬁzﬁln@tbﬂrﬁwéy 9 to

3.5. 15 ghe rrbeE Ig\ve [age and wei ght - average nol ecul ar wei ghts Mh and M,
relate t \93Ip[|ees§5 PRER (Ha%y nmeans of gel perneation chromatography (GPC)
The viscosity of such polyners (determ ned to Ubbel ohde DIN 51562) is from

about 5 toTR5pBR &ef’@"r@deﬁ m@b@ir@érﬂﬁlmhfth@mv@hﬁbﬂasé@hé@ 4 AbéR/eagd N

particul ar f 0, erature of
Bbout 120G n{eﬁy Wil i teir o Bhad 1008 €26 8ot a0 el aBGl yrrer
of ethyl ene 180/ O@OQ&@}@WW&@WH@@%@ 6080 @nd espesidly dfoky [ 5tteyA0RPes or
C5- C16- abkyl acryl ates or CS-C 4-al kyl acryl ates, and the copol yrrers of

et hyl ene, kyl
acryl ates O?R&O%Fﬁwép gt%ges' Q@Géﬂ%@ﬁ%&?’we@gl\q %?gg% ﬁq% ﬁers used
with parti cQDonpﬁ@ﬁéﬁéﬁéﬁo@r OQé‘P 8@9@@1 Wﬂ&ﬁﬁﬂ%/émrﬁﬁlpﬁrﬁp@ 0P teb IQyI ene and
C6- C20- al kyleferablyfidhes.s t€ 4@ arfddn Gafticalakfrbmacy yd ses or C6-C, 6- al kyl

acryl ates or C6-Cl4-al kyl acryl ates, and the copol yners of ethylene, vinyl
acetate and_C6- C20-al kyl acrylates, e.g. C6-Cl18-al kyl acrylates or

C6- C16- aPkyThafpppafaerage ‘@?L‘tha@\i@ﬁ’ged@i?‘ﬁ'é{@re\ge'g'ﬁéIWrﬁﬂdsMuE%ﬁiei’@ with even
great er prebvauencigtaimed by eheats ef gélrpameatnadpahatographp(GRCHhy| ene and C8- C20-
al kyl acryl at es, C8- C, 8- al kyl acryl ates or C8-C, 6-al kyl acrylates or

€. g.
C8- Cl14- aIkyI acr C8-C, Z-al k | at es, and the copol yners of
thy! ene.  viTho oGSl o suctiepb s> (@geatingt Cp A SING 56508 Toreaik
acryl ates oto &Ommnélskptefaebly fratreabonit 1C8& M09 mafiyih padicylaafrem about 50
C8- C1z- %bkylto %H@fseﬁ =T &fggo@{oﬂ%m?rs used are sel ected

from et hyl ene et hyI exy acry ate polyners, yl ene / 2-ethyl hexyl
acrylate / vinyl acetate polynmers and ethylene / lauryl acrylate / vinyl
acet at e pol yolyrers thpre’aar@mewmlseledﬁpcﬂsafdhefcomlmbsrré etileselandi@x y|

acryl ate (EQAaRA%cHidi, o i €35 80RYRAYAER or ENE PIRAGELIRES SYCIE] Sy of the
nononers i s
acrylates and the copolymers of ethylene, vinyl acetate and Cs-Cy-alkyl acrylates, e.g.
25 Cs-Cyp-alkyl acrylates or Cs-Cqe-alkyl acrylates or Cs-Cyg-alkyl acrylates. Polymers used
with particular preference are selected from the copolymers of ethylene and Cg-Coo-
alkyt acrylates, e.g. Cs-Cys-alkyl acrylates or Cg-Cyg-alkyl acrylates or Cg-Cy4-alkyl
acrylates, and the copolymers of ethylene, vinyl acetate and Ce-Cxp-alkyl acrylates, e.g.
Cs-Cys-alkyl acrylates or Ce-Cig-alkyl acrylates or Cg-Cq4-alkyl acrylates. Polymers used
30  with even greater preference are selected from the copolymers of ethylene and Cg-Cyp-
alkyl acrylates, e.g. Cs-Cig-alkyl acrylates or Cy-Cys-alkyl acrylates or Cg-Cys-alkyl
acrylates or Cq-Cz-alkyl acrylates, and the copolymers of ethylene, vinyl acetate and
Ce-Cxo-alkyl acrylates, e.g. Cs-Cis-alkyl acrylates or Cg-Che-alky! acrylates or Cs-Cis-
alkyl acrylates or Cs-Cyz-alkyl acrylates.
35
In particular, the polymers used are selected from ethylene / 2-ethylhexyl acrylate
polymers, ethylene / 2-ethylhexyl acrylate / vinyt acetate polymers and ethylene / lauryi
acrylate / vinyl acetate polymers.

Based on a polymer composed of ethylene, 2-ethylhexy! acrylate (EHA) and vinyl
40 acetate (VAC), the proportion by weight of the monomers is:



PF 0000056563 12 EHA: 4 - 80% by weight, preferably from5 to 62% by
weight, in particular from?7 to 47% by weight VAC 1 - 42% by weight,
preferably FWQ?@@O%by weight, in particular fromabout 1 5 to 25% by
wei ght, especially from1l to 20% by wei ght The difference to 100% by wei ght
corresponds to the fraction of ethylene.1Preference is given to using the
polymers as cold flow inprovers. Parti cular preference is given to using

themto | ower ,t ol n P th i.ne fuel additiz

therewith. ThE gbo@@}Jaég“ h%é% tP(ﬁ 9@%5?55%5@W%95%@ RartiGuiar Sré’ﬁ%?ﬁ%tr on
with ot her $a%byWeitijtners in armunts which are sufficient to exhibit an
effect on thaccal-diau ep%tgmgyrerembrmm Gy 38y, rsgrw&@et P tidul R WoReaBA ARNCE

of the tgrbro%;%elw q(%sé%g #poemg%kaéoﬁl %‘Q yners used in accordance

wi th the™inve use with further
convent i onal'l'héélf@rﬁfrlcé\lp i Gk BV evedghd saresponds tfh@e f'tegmj‘l efeethyigie. addi ti ves. b)
Preparation of the polynmers 20 The polyners used in accordance with the

i nvention a pven to
preparing t efg'{?ﬁ&?‘ @ e?’ytar Cgrﬁefﬁesﬁ&@g%\;ﬁ;ﬁogoﬁﬁoﬁﬁﬁprgver% %a&f’&ﬁ’arﬁ? '%rer?fzsssur e
pol yreri zat rswrverbtp v$ig tmﬁbtﬁé@\gerr\me pepr Reitd (PP ofdbe iuspine éteéaddltr@d Such
processeg f eHerelvittect free-radi cal hi gh-pressure copol yneri zati on of 25

unsat urated conpounds are known fromthe prior art (cf., for exanple,

Ul mann's Encycl opedia of Industrial Chem stry 5th edi t| on, "Waxes", Vol. A
28, p. 146 iThe abexe-Hesiberheplymensase esetalpne PHigeomainationmith othsryach 1096: and
al so US 3, 63dlyBidf inl@molintsAbHitiB 8%, sullfcieht Slébdilit/an fecfol HedoDpropdlied e

copolymers g&hrﬁﬁa%r‘? hteoco'ibeﬂddxﬁﬁo drHraﬂEeCertﬂé‘ﬂer’mWf a@ﬁzéd”t\ﬁ&% fn and are

obt ai nabl e yrrerr zation process are pre er for rre substantially
from t hd® above defr ned nononmers ML, M2 and, if appropriate, M3. As a result
of the prefheabiymers ssealih apa:ccn@mcblvmmstheinvenmmmaw ado beededin eonitegatioat or

(chain ter myaakiner coMEnRERE 8ﬁl?%vﬁ?nkrd%@i%ré?wdr%rﬁwerﬁﬁbm@‘?ueq%BQL?/ rs are

preferably prepared In stirre ressure autoclaves or in - pressure
stirred reactors or conbinations of the two. In this apparatus, the
| engt h/ di amb} Brepasdiion of/ teipedynmeredom nantly wi t hi n ranges of from 5:1to
30:1, prgferably
The polymers used in accordance with the invention are prepared by processes known
per se. Preference is given to preparing them by free-radical polymerization, in
particular high-pressure polymerization, of the monomers M1, M2 and, if appropriate,
M3. Such processes for direct free-radical high-pressure copolymerization of
25 unsaturated compounds are known from the prior art (cf., for example, Ullmann’s
Encyclopedia of Industrial Chemistry 5th edition, "Waxes", Vol. A 28, p. 146 ff., VCH
Weinheim, Basle, Cambridge, New York, Tokyo, 1996; and also US 3,627,838; DE-A
2515805, DE-A 3141507; EP-A 0007590).

30 The copolymers which are to be used in accordance with the invention and are
obtainable by the polymerization process are preferably formed substantially from the
above-defined monomers M1, M2 and, if appropriate, M3. As a result of the
preparation, small proportions of a compound used as a regulator {chain terminator)
may be present if appropriate.

35
The copolymers are preferably prepared in stirred high-pressure autoclaves or in high-
pressure stirred reactors or combinations of the two. In this apparatus, the
length/diameter ratio varies predominantly within ranges of from 5:1 to 30:1, preferably
10:1 to 20:1.



10:1 to 20:1. PF 0000056563 13 Suitable pressure conditions for the

pol yneri zation are from 1000 to 3000 bar, preferably from 1500 to 2000 bar.
The reacti oﬁFtoé’HB%ﬁﬁépares are, for exanple, in the range from 160 to 320C,
preferably in the range from 200 to 280C. 5 The regul ator used to control

t he ol ecul ar wei ght of the copolyners i for exanple, an aliphatic

al d;ahyde ?L Saftaté piRabreGoketioiteropthetJoRneeRalicH arkb Mo G0 to@obbbar,10 Ra Rb  or
m Xtures er

of ... Ln t f.or Ra.a Rb r.adi cals are the .sgne or
i 1 1or et aRFarFyy B0 8P Bar sHE BT ot SO R0 ol el R
net hyl , et hjangedon Hify1o, 320seprrefsyably -theifange flogpBRR 4p12808@c- butyl , tert-
butyl, n-pentyl, isopentyl, sec-pentyl, neopentyl, 1,2-dinethylpropyl,

i soanyl , - n- i - X - e - C4- such as
ot ny !, Bt ngl FoguanrARBEHS bong PGk bt BebCBlinere s B
tert-butyl ; an@liphatig aldehyds, e aspaliepptiGkaipneel tag aerspaldpiymula by cl obut yI |

cycl opentyl, cycl ohexyl, cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl,
cycl oundecyl and cycl ododecyl; preference is given to cyclopentyl,

cycl ohexyl and cycl oheptyl. The Ra an@d Rb radicals may al so be coval ently
bonded to one another to forma 4- to| 25 13- ndliber ed ring. For exanple, Ra
and Rb together may formthe foll owtig~al kyl ene groups: -(CH2)4-, -(CH2)5-,
-(CH2)6-, -(CH2) -, -CH(CH3)-CH2- 2 CH(RH3) - or

-CH(CH3) - CH2- CH2- CH2- CH(CH3) -. Very particul ar preference is given to the
use of propPoRalYER{BEDr ethyl nethyl 30 ketone as a regul ator. Further
very suitable regulators are unbranched aliphatic hydrocarbons, for exanple

propane, orphanGhed #d RNALd R RUILLRCHE RSy &]ﬂer%fét(r) éc{idaé% sg%g{egggﬂ%at ors,

for exappl e isSobutane, isopentane, isooctane or isododecane 6 35
pent anef Pyl hBY89RY . Further additional regul ators which can be used are

hi gher ol ef Cp€s-afkyt suehasphethyr etbyll epeopyRissherngh odiutg, ibobey) se-lgityletartt o
m xtures of b e naRAus iEpeHlRRE Db NHebNiR ILS aRReth) ¥ b AIRBamlIORSexy!,
isohexyl, sec-hexyl; more preferably C;-Cs-alkyl such as methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, sec-butyl and tert-butyl;
20 - C5-Cyp-cycioalkyl such as cyclopropyl, cyclobutyl, cyciopentyl, cyclohexyl, cycloheptyl,
cyclooctyl, cyclononyl, cyclodecyl, cycloundecyl and cyclododecyl; preference is given
to cyclopentyl, cyclohexyl and cycloheptyl.

The R? and R® radicals may also be covalently bonded to one another to form a 4- to

25 13-membered ring. For example, R® and R® together may form the following alkylene
groups: -(CHa)e-, -(CHa)s-, -(CHz)e-, {(CH_)7-, -CH(CHa;)-CHp-CH-CH(CHs)- or
-CH(CHj3)-CH2-CH,-CH,-CH(CHs)-.

Very particular preference is given fo the use of propionaldehyde or ethyl methyl
30 ketone as a regulator.

Further very suitable regulators are unbranched aliphatic hydrocarbons, for example
propane, or branched aliphatic hydrocarbons having tertiary hydrogen atoms, for
example isocbutane, isopentane, isooctane or isododecane (2,2,4,6,6-

35 pentamethylheptane). Further additional regulators which can be used are higher
olefins, for example propylene.

Preference is likewise given to mixtures of the above regulators with hydrogen or
hydrogen alone.
40



40 PF 0000056563 14 The anount of regul ator used corresponds to the anmounts
customary for the hi%h- pressure polynerization process. Useful initiators
for the freBFOR8PRI[S580l ynerization are the customary free-radical 5
initiators, for exanple organi c peroxides, oxygen or azo conpounds. Al so
suitable are mxtures of a plurality ofi4ree-radical initiators. Usefu
free-radi calrné AidoLiat @réguidts! 18 cohBEporRX A RleSamAHEs AlstomAS rahOXigies
selected fromthe fPIIomnn commercially obtainable substances: ™

di decanoyl PEPOYFEREYTEIE2 PHS: 2, 5- di (2- et hyl hexanoy! per oxy) hexane,
tert-anyl 10 peroxy-2-ethyl hexanoate, di benzoyl peroxide, tert-butyl

per oxy- 2- et bAERABRRAS Rr tHeSFde-ralichlpolRREDAYEN Bt b caasiahared @kilcaput v!
per oxydi gt hyl.. i so uté/ratc? 1,4-di(tert butgl per oxycar bor) cy}gl ohef%ne as an
Psomer n? xt (VEOTdPt SRR OSBRI eRoBrgEN BT 920 LombounsAlsc stitable are
di (tert - but yixiercs xfd pRrdihsoftfraenadienl iojiatorsh lsainefree-radical initiators include, for
1,1-di(tert e%bﬂé,ﬂﬁfa@?%&&@bﬁd&ﬁ?é@%@tecte@ﬂidﬂr)’{heifém&iﬁ%&odﬁﬁb%y RBIaMeLE
tert-butyl eégx | sopropyl carbonate, 2,2-di-tert 15 butyl peroxy)butane or
tert-butyl g'és SCetate; - tert-butyl peroxybenzoate, di-tert-anyl
per oxi de, dr cudigécapeyiperexide, 2iedimebngRidedi(2-ethythexanoylperoxy)hexane, tert-amyl
gi g tgrtﬂ?ﬁt Eé@@%&é@)ﬁﬁ@&t éﬁtﬁé’té)(f?@él‘&@?ﬁ%foxide, ter%—bu ipet;oxy-%—ethylhefcanoate, ter}j—

, 5- di met hy| - -di-tert- roxyhexan rf- bu c per oxi de,
2" 5 di ot hy P! ErivpieEg aelid) BRI PRERYGepnEsoaplel 1 0 Poer oxi de,
1, 3- di i sopr byylpersmesihalcniexanelas ao inpstes mixtdreo fret-biutyiderisenaneneatsut §+ 20
hydr oper oxi digtertQutylpedbyyB3i H5-imdthyIBRIdHe x4, anedinerSxtyilRsoxyd§ cohsgdmesed, for

exanpl e, by - A . .1 C I | e | des . di.-tert-butyl
per oxi de, tg{é&y@tﬁ? @ﬁ@%?%)?f%%%‘#eaﬁe@%ﬂétrqse?éf’é'%%bﬂquf&gé?n%%izg%ﬁ'()t%ghoat e or
di benzoy? peviylertreY)Srtaneor tirebutyiereyRcetal®; exanpl e of an  azo conmpound is
azobi si sobut yr ¢sri-butyll perédbEMoatel et syl pach-ail, dicamyl mirexide, afieisosedci n

anounts cus f ' ' . - ferr | ymers
fo be. used: PRBRRUIATOBROMERLDFHEALS 2 4 Rl 818 olBEaRnb DAL o o
that a m xt Q¥ MY ReOXERoABIdMRIDY-3/p-diieat- DUty peippr bprB-ape, diet-bulyl passed in
t he presenceemkide Me3dégngrapyd moathyarbgerpadea tourrenaibytiopetovigle raargebiitylom about

20 to 596, f e .of 30C, preferably continuously, through a stirred
aut ocl a\9/§ mﬁrgﬁéﬁg@%r’gqrnt,ai ned at a pressure in the range from about 1500 to

2000 bar, for JdEREKPT EMSricksione pe 5a#S digtiesash & exampPie. BvRPrAtuous additi on
of initiatod8alised is 35 generally dissolved in a suitable solvent, for
exanpl e i sododecane, keeps the

Particularly suitable peroxides are di-tert-butyl peroxide, tert-buty! peroxypivalate, tert-

25  butyl peroxyisononanoate or dibenzoyl peroxide or mixtures thereof. An example of an
azo compound is azobisisobutyronitrile (AIBN). The free-radical initiators are used in
amounts customary for polymerizations.

in a preferred method, the polymers to be used in accordance with the invention are

30 prepared in such a way that a mixture of the monomers M1, M2 and, if appropriate, M3
is passed in the presence of the regulator at a temperature within the range from about
20 to 50°C, for example of 30°C, preferably continuously, through a stirred autoclave
which is maintained at a pressure in the range from about 1500 to 2000 bar, for
example of about 1700 bar. The preferably continuous addition of initiator which is

35 generally dissolved in a suitable solvent, for example isododecane, keeps the
temperature in the reactor at the desired reaction temperature, for example at from 200
to 250°C. The polymer obtained after decompression of the reaction mixture is then
isolated in a customary manner.

40 Modifications to this method are of course possible and can be undertaken by those
skilled in the art without unreasonable effort. For example, the comonomers and the



tenperature in the reactor at the desired reaction tenperature, for exanple
at from 200 _ to 250C. The pol yner obtained after deconpression of the
reaction ni RFRAW0PI6I63en isolated in a customary manner. 40 Modifications
to this nethod are of course possible and can be undertaken by those
skill-ed in the art w thout unreasonable #fort. For exanple, the conononers

and the PF 00005658 clsepaf RV Qe GRS tHRGSQRAMAKEY dBlSkstidnt 0 the
reaction m xture, or the rea on ter‘rBerature can be varied during the
5, cuipy e pr

b
process, to HANEAHH P a0% WIS SSTIR AR e §KFBRIPEI ons 5 The
invention further relates to turbine fuel conpositions conprising a major

proportion chyumicghél compasititidi ne fuel and a m nor proportion by weight of
at | east .one polynmer wused in accordance with the invention, as defined

above. 10 In the context of the present invention, the polynmers used in

accor dance vihetnventon fuberrelagas tadyroive fuel sampasitensiamtistg avngier PPEHion

fon\é,ent i ?na:byWéligi\t bt ?Wrbiﬁ@f&‘f’@uﬁ@a nﬂﬁ'@l'/;ﬁdjpcfrﬁtgﬁ weigﬁtlr&larﬂ_%gfstt@{eb@dﬂh%ﬂ VfS- The
urbi ne fuel ~conpositi conmpri.ses. .a maj ori of a liqui urbi ne fuel,

whi ch may bgseéigpaé:c?ﬁ?ﬁﬁ'%\gﬂ?@gl ol '9'?1rﬁ§lr‘%ﬂpﬁa/8t?%er or mlitary aviation.

These include, for exanple, fuels of the designations Jet A Jet A1, Jet
B, JP-410JPibthelddntext dthdpaentdirehtid® Qhe pelymbrsaidd id Bécofdancamatharemer ci al |y

obt ai nabl e bi: ne i £ i..0NS . d _an .0sine.. .Ihe acconmpanyi ng
st andar ds aﬁ'ﬁeﬂww%gggﬁﬁ&o@gﬁgﬁw@ﬁ@f “ %Vlég'p%ar#ﬁce’lfjélova@PFovebsarti cul ar
speci fi cat i @Ad/ogithar ing el additiveave naxi mum freezi ng poi nts of, 20
respectively, -40C and -47C. Jet B is a fuel which has been further
fractionate j e j - i : -4 |
cqui val ont - Beaphd fudlB5fRog LA Es a8 94 1Guh 3GHE AT il el be
t ur bi ne 1Pueldurbing fuelaystomsyy B AT anilitaly aviatiopalhasednciiste. foriexampleckielssine of
t gg_se. st andaedgesitpaitignalet AL 0etnA aldt @ngPuhiURIS, aP17e B8 aregM-8-5100. JetrA bed
additives s [ - - il hi i G
i ssi pat or o Soda arEBERARKAAlY R fips ol Shdcityfirks Faden h fLipSine The,
The pol ymer 26e¥BPANINGSIIOGERSEE (XTI PHESP 302 REFGRTAN SrSds Bpemsdino tRbgiri n a
proportion, patigsladsmerifichéort, detA andrdetrk-1 dbvé haximurbireezifigipbdinisafposi ti on,
whi ch | Bol t SRobelRsy, So-BURSLENG, 8L isWiE! Ghithal BLEHERRE Pibifegahdisl | oW
properties of the turbine fuel 30 conpos|tl on. ,rf erenc Ié given tao using
the. pol yrer DRFPCEN a@;%ma%kﬁf?%ﬂ? 605 145D GOPIHEIen i1 Bp B FeVBEt yP 1 om 50
to 7000 ny/ UP-8 anchi?-8+ thdl are nfilitary tldinet foelS 04usey/ for extragledbythe ndrinet antde
turbine fueb;¢QuRosihd Bfthese standards designate formulations which already comprise

further additives such as corrosion inhibitors, icing inhibitors, static dissipators, etc.

25  Preferred turbine fuels are Jet A, Jet A-1 and JP 8.

The polymer used in accordance with the invention is preferably used in a proportion,
based on the total amount of the turbine fue! composition, which in itself has a
substantially sufficient influence on the cold flow properties of the turbine fuel

30 composition. Preference is given to using the polymer in an amount of from 10 to
10 000 mg/l, more preferably from 50 to 7000 mg/l, in particular from 100 to 5000 mg/I,
based on 1 | of the turbine fuel composition.

d) Coadditives

35
The polymers used in accordance with the invention may be added to the turbine fuel
compositions individually or as a mixture of such polymers and, if appropriate, in
combination with further additives known per se.

40  Suitable additives which may be present in the inventive turbine fuel compositions
comprise further additives which improve the cold properties of the fuel (cold flow



d) Coadditives 35 The polynmers used in accordance with the invention may be
added to thg, tqli{ogg fuel conpositions individually or as a m xture of such
pol ymers an ,F g%ﬁgpri ate, in conbination with further additives known
per se. 40 Suitable additives which may be present in the inventive turbine
fuel -compositions conprise further addi 1% ves which inprove the cold

properties @hpobersf, deterdertd, dofrbsivh MhibNBR)ARRNESuch BB @Y RAIB) hindleber gent s,
o hu) LSRRl el

tert-butyl pheno I am nes eact vagors such as
N, N - di sal i &Nrdigaleviideped; wﬁ%&%ﬁ@ﬁ@ solyilzBrs, aatﬁl%ts sgeft s Bladls A6ch as

St adi s 450, bickides; altifingadentcsuth aagisthdestigiicalsnathye bimgl aing niktyesl therbhy |
ether, agd m xtures thereof. 5 Conventional cold flow inprovers include in
partlcul ar: (a) copolyrrers of ethylepne with at |east one further

et hyl eni cal GPnVeHigag!fokt oy MMeYREP INiide N BRECY?% f erent from the pol yners
used in 10 accordance with the invention; (b) conb polyners; (c)

nucl eat or s; (é d) pol ar chc%yrﬂQr%%f%m%%’a i{a);t §|’thth ra%t cry+ aci ds or

sul fonic acids or their derivati esters; (g)
reaction products of éﬂﬂﬁ%H@F%’?‘ﬂW%‘?W&%@‘?ldA errﬁ@} f@@émespolymﬁrs deffiBnsat i on
product 40of hydr oxyar anedrdarsewitiththalirdehyaes; and (i) waxes. 20 In the
copol yners (Pg) et hyl eng, %tprayﬁ; #east one further ethylenically unsaturated
nononer (a), .the nmonomer i s preferably selected from al kenyl carboxylic
esters, (né‘f)h) acryli EUQE?@FSE fumaric esters, maleic esters and ol efins.
Sui tabl e ol é)i ns are, pblarnldmgerpb@npwm.«se having from 3 to 20 carbon atons

and having (&5 from 1sE|?b &rb&mésaa@bysmﬁmc%d% ddarthe%nde@@étwée carbon doubl e
oubl'e bond. In the latter

bonds, particul ar v n r bon- car bon
case, tﬂg Zébon car bBH'yhB%B} r’@‘(Sﬁﬁlersr’r‘ay either be termnal (a-olefins) or
internal. Hiyever, pr edasiiempwdustsgfl asanclamiresmdthiacglatingpagentsul ar pref erence

to u.-ol efl@ havi ng Ebl‘HBn%aﬁdh @'@dud’f?B%ﬂrr&xfySfo%}‘FHtMsWtﬁ@d%h% slgn@nd in
particul ar om3to 6 s bon atons, such as propene, but ene, 1-pentene

and 1-

20 Inthe copolymers of ethylene with at least one further ethylenically unsaturated
monomer (a}, the monomer is preferably selected from alkenylcarboxylic esters,
(meth)acrylic esters, fumaric esters, maleic esters and olefins.

Suitable olefins are, for example, those having from 3 to 20 carbon atoms and having
25 from 1 to 3, preferably having 1 or 2, carbon-carbon double bonds, in particular having

one carbon-carbon double bond. In the latter case, the carbon-carbon double bond

may either be terminal («-olefins) or internal. However, preference is given to a-olefins,

particular preference to a-olefins having from 3 to 20, more preferably from 3 to 10 and

in particular from 3 to 6 carbon atoms, such as propene, 1-butene, 1-pentene and 1-
30 hexene.

Suitable (meth)acrylic esters are, for example, esters of (meth)acrylic acid with C4-Co-
alkanols, in particular with methanol, ethanol, propanol, isopropanol, n-butanol, sec-
butanal, isobutanol, tert-butanol, pentanol, hexanol, heptanol, octanol, 2-ethylhexanol,

35 nonanol and decanol. The notation “(meth)acrylic acid” is intended to express that both
acrylic acid and methacrylic acid are comprised.

Suitable alkenylcarboxylic esters are, for example, the vinyl and propenyl esters of

carboxylic acids having from 2 to 20 carbon atoms, whose hydrocarbon radical may be
40 linear or branched. Among these, preference is given to the vinyl esters. Among the

carboxylic acids having branched hydrocarbon radicals, preference is given to those



30 hexene. Suitable (neth)acrylic esters are, for exanple, esters of
(meth)acrylic acid with Cl-Clo- al kanols, in particular wth nethanol,
et hanol , pr Bp&98PO5G588pr opanol , n-butanol, sec- butanol, isobutanol,
tert-butanol, pentanol, hexanol, heptanol, octanol, 2-ethyl hexanol, 35
nonanol and decanol. The notation "(nethyacrylic acid" is intended to

express t NalnBed Brandflodidosa @B dTINaS 1 defodi Shod GrfbQMERfd pd.  Sui tabl e
al kenyl car box¥l ICc esters are, for exaorér]gngihath%r:ﬁei vi nyl and propenyl esters of

car boxyl i ¢ BEYENFRIFIGHGN? i 2 Ceaon gt Yirs' € hBeCARANYISRHBBRING adi cal
may be 40 hineecarbaxylibeeidched. Anong these, preference is given to the vinyl
esters. Anpong the carboxylic acids having branched hydrocarbon radicals,
preference is given _tq ghg%e Pf: 0000056563 17 . whose branch is di sposed in
the a- podit FSATPIES PheHiRRieRaYICEIaIc esiRls a5 YinY Gegipte. winkkREPRIRRRIe; WnYi ven to
t he a- car bohulgtatenvirgi neppeatanbateyyinyl.hexataaté, vinyt actbooatd i vinyd Biethytieixagoate,

neocar boxyl {fyaioHonahoBt2 T ﬁ?eo%lfacén‘é'af FinelcbRBYRaIE PR Ypdny &L8rs are
vinyl acetate, wg%ll 'l?é)oigl 0 aéje,.v&en% utyrate, vinyl neo Egt anoate, vinyl
hexanoat e, PIERPNGSCREMbAVEN QNRYINYELERyM RaKicHEHY arefe drﬁr’)lfe Rovsboat e,

vi nyl neodeestro@tvinyhacktathe correspondi ng propenyl esters, preference being
given tggthe vinyl esters. A particularly preferred al kenyl carboxylic ester
is vinyl acetate. 10 . Particul ar preference js given to _selecting the

et hyl oni cal P GHELPRISEIE RENBRT STecie 16 rbiphieauigr el Stapther Rbay

sui t abl e ar alkeoycdryomylicesthisch conprise, in copolynerized form two or nore
15 different al kenyl carboxylic esters which differ in the al kenyl function

and/or int carhoxylic acid oup. Likew se suitable are copolyners
Shich in aABeeORPE 51a sboBidke RpROZPBBYST i ceadbr R Fulh Sus SERaE T east one
copol ynmédi zdiffersint akenyeriporyliaestbesaghich differ indipalyemd funstior amd/onindhe/l i ¢ ester.
20 The et hyb%bg;aiblawfdtgm@glx. ll'.ﬂ(?Wi%!é ST bcﬁ)ldé@rmé?éwmﬂh! ﬁeéadntiglntt@gecop%yper i,
in an anount o efera rom o nor e. pr.ef era m o)
o1 o6 ana | nataiehEhTs Byl B FRrsst A 1o Bhe &odiciBH Bl ey LB e
The copol ynere capolysperized dmeth)anadicstfinber - aver age nol ecul ar wei ght M of
from 1000 25 to 20 000, nore preferably from 1000 to 10 000 and in

parti cular - . e descri bed,

For exaffl e NF AT GapRut I el R FRE PR HRE Sopdlnd RefiT

i ncor por at edmpyntrapesfeibly from 1 to 50 mol%, more preferably from 10 to 50 mol% and in
particular from 5 to 20 mol%, based on the overall copolymer.

The copolymer (a) preferably has a number-average molecular weight M, of from 1000
25  to 20 000, more preferably from 1000 to 10 000 and in particular from 1000 to 6000.

Such ethylene copolymers (a) are described, for example, in WO 01/62874 or EP-A
1357168, which are hereby fully incorporated by reference.

30 Comb polymers (b} are, for example, those described in “Comb-Like Polymers,
Structure and Properties”, N. A. Platé and V. P. Shibaev, J. Poly. Sci. Macromolecular
Revs. 8, pages 117 to 253 (1974). Among those described there, suitable comb
polymers are, for example, those of the formula Il

et

in which
40 DisR", COORY, OCOR", R"™ OCOR'™or ORY,
Eis H, CHs, D or R™,



30 Conb polyners (b) are, for exanple, those described in "Conb-Like

Pol ynmers, Structure and Properties”, N. A Plate and V. P. Shi baev, J.
Poly. Sci. MEQA99BPEROI ar Revs. 8, pages 117 to 253 (1974). Ampng those
described there, suitable conb polyners are, for exanple, those of the
formula Il 35 [hACHIMCCpp KL nNn in wh8ch 40 Dis R', COORL7, OCOR17,
R18, OCOR18 i HFF, E is H CH3, D or R18, PF 0000056563 18 Gis H or D,

s
Jis H R18, R/8 1 ¥l _or heterocyclyl, Kis H, COOR18, OCOR18, OR18
or COOH, L iJéﬁﬁ;;gRig, é@lgaryl&a%ag?cy%_' or aryl, 5 where R' is a

hydr ocar bon Kriad, CQHOREVOBERA, QRIBer COOH ar bon at oms, pref erably havi ng from

10 to 30 caiheom, promBORF DCORE, Bti9eAsRpn radi cal having at |east one
car bon agp hpreferably having from1 to 30 carbon atoms, 10 mis a nol ar

fracti on®in"{fE range from1.0 to 0.4 and n is a nolar fraction in the
range from ®R'tis a0nverocRrsingadical hasing abidaghtl sarbore atomsa prefdrably hbwing éwanpl e, by
copol yneri zabitgno ehrodRlafirss, anhydride or fumaric acid w th another

et hyl eni cal Iy unsat ur at.ed nmononer, f exanple 15 with _an a-olefin or an
insat ur at ed s A YOITRPERS O Eving st ot ce o Sl BYSERY SRR E8rT b of
t he anhydri de3@cargonatdmmcti on with an al cohol having at |east 10 carbon

atons. hort hefs PmekefraGdnGR e ARGy Bhs. @ten.4aRg! yners of a-olefins and
esterified _comon

rs, for. exanple esterified copolyners of styrene and
mal ei ¢ anhydr'¥? aénoggﬁraéé&?%lﬂitP?é%ﬂr@Jb"m @&%pg of styrene and funaric acid. Al so
suitable are m xtures of conb 20 polymers. Conb polymers may also be
pol yf umar at ¢gefefred 8NP BbRHeBSaretdbiBnati dor 3@RPIY B cEBp@fmyiiANibn 6f Raleic ar e

ol yoxyal ky FORELR8 B RnlgE i M b3 M R0 Bsr i Bl birPle e
and mi xtlfr egvithtasrceolefin Phen pasagariedl dsfdresvush assuliaesate, and subsequent
esterification of the anhydride or acid function with an alcohol having at least 10 carbon
atoms. Further preferred comb polymers are copolymers of o-olefins and esterified
comonomers, for example esterified copolymers of styrene and maleic anhydride or
esterified copolymers of styrene and fumaric acid. Also suitable are mixtures of comb
20 polymers. Comb polymers may also be polyfumarates or polymaleates. Homo- and
copolymers of vinyl ethers are also suitable comb polymers.

Suitable nucleators (c) are in particular polyoxyalkylenes, for example polyoxyalkylene
esters, ethers, ester/ethers and mixtures thereof. The polyoxyalkylene compounds

25 preferably comprise at least one, more preferably at least two, linear alkyl group(s)
having from 10 to 30 carbon atoms and a polyoxyalkylene group having a molecular
weight of up to 5000. The alkyl group of the polyoxyalkylene radical preferably
comprises from 1 to 4 carbon atoms. Such polyoxyalkylene compounds are described,
for example, in EP-A-0 061 895, in EP-A 1357168 and in US 4,491,455, which are

30 hereby fully incorporated by reference. Preferred polyoxyalkylene esters, ethers and
ester/ethers have the general formula Il

R™¥[O-(CHz)LO-R® (1)

35  in which
R™ and R® are each independently R*', R*'-CO-, R*'-0-CO(CH,),- or R*'-0-CO(CH),-
CO-, where R?' is linear C4-Csg-alkyl,
y is from 1 to 4,
x is from 2 to 200, and
40 zisfrom1io4.



25 preferably conprise at |east one, nore preferably at |east two, |inear

al kyl group s) having from 10 to 30 carbon atons and a pol yoxyal kyl ene
group havi n§FH0RBPIEEE 8a wei ght of up to 5000. The al kyl group of the

pol yoxyal kyl ene radi cal preferably conprises from1l to 4 carbon atonms. Such
pol yoxyal kyl ene conpounds are described,19for exanple, in EP-A-0 061 895, in

EP-A 135716 ré#?ﬁ'ed Po J&@gﬁbkﬁ@ﬂre ‘&%@;oms“d? tt?erf%rn?hga hn?rnwcﬁ HéthBR”’ fodéhmér@t ed by

ref er ence. erre esters, rs and ester/ethers have

t he gener al R quﬁmogfe r]y eng ERAXE e(QMCP 15 haying; g YRk RVRPFCand R20
are each i ndefetemeight B2tom RRQ Q0. Rede @ ORI pikyleoes &2he @rEOaH2) - CO-,

where R21 '&htdwrlﬁ@rof@ﬂe @@Qa@r&é‘iyls,w ah& ted &Hérjish@‘ éo %rd ﬁol;{dx? kdehOedBl and
40 z is 000 6% 19 Pre erre go oxya

n} n é 8’ ; e .conpounds
of the f 3 YF‘P' FHaWW RMo 1SRN EDE syea a “5ra8' pi% #MNG PEHe
gl ycol s and Prefeyes ppydeyakkylghg comgotraisiinghishriothBl-aad & agre ami' «oH radlcabl ght

of from 100&%@&@@ of?ét@fﬁdﬁ%vmglfwy@k&yd 84188n a{orﬁ Cgeff&éwlo@stbbhc h8d Whi ch
one of the Rla?ra icals’is R21 and the other is ar e’ pol yoxyal kyl ene

esters 5 of % ¢8R Ys having from 10 to 30 carbon atoms, such as stearic
acid or behenic acid. Preferred pol yoxyal kyl ene corrpounds i n which both R19

and R201gr e FaAan&aLits nladhed (c) arre%n&dk%bsuymeﬁg ad @dMb&LindP- hamls'?%é rom 10
to 30 carbon _atons 10 'Furt her

Coi tabl e nomhess BrtemeArshaehy uill BhEhr s PErderelte Siiialh bk epooesa 1 o
whose cont espmpasecatieastbye trystajlizabie bioskead atilebst anefremerystallizgie bidske Tl ock

copol yrrfrlsl c6 ér%f?n@,tbéma@bkqmomom@ielrbmglﬁ% rﬁ@ﬂékﬁféferﬂiglth&%éﬁ ORe ]
noncrystalliz Q e oc ri bl ock or higher
bl ock copol %%c??%merﬁrh@i’%?r B(f?ﬁll}zag'%%&%k %3’8&3‘%}#@?% 4%e a cr ystal l'i zabl e bl ock
at bot h1pol ymer ends. 15 Such bl ock copol ymers are preferably fornmed from

but adi ene agdcth 5RBK EfRIyRerk Sire prEfRalfI fadmet iffohDBRAdIEMTRRVBESre0d Uing.€ al so
referred to as wax antisettling additives (WASA). They are advantageously

oi | -soluble, may be either ionic or nonionic and 20 preferably have at | east
one, nore pﬁaeeplabm,tfoa@n reaReunds (d)ase ispelered Yo a3 wakantissiting additveRe2 in

whi ch R22 i svASES-To4) oy ddeedigeonsly aillselable, hag bBielth@getic sLRGidiitigand S may
al so 20 preferably have at least one, more preferably at least 2, substituent(s) of the formula
>NR? in which R# is a Cs-Cyg-hydrocarbon radical. The nitrogen substituents may also
be quaternized, i.e. be in cationic form. One example of such nitrogen compounds is
that of ammonium salts and/or amides which are obtainable by the reaction of at least
one amine substituted with at least one hydrocarbon radical with a carboxylic acid
25 having from 1 to 4 carboxyl groups or with a suitable derivative thereof. The amines
preferably comprise at least one linear Cg-Cyp-alkyl radical. Suitable primary amines
are, for example, octylamine, nonylamine, decylamine, undecylamine, dodecylamine,
tetradecylamine and the higher linear homologs. Suitable secondary amines are, for
example, dioctadecylamine and methylbehenylamine. Also suitable are amine
30 mixtures, in particular amine mixtures obtainable on the industrial scale, such as fatty
amines or hydrogenated tallamines, as described, for example, in Ullmann’s
Encyclopedia of Industrial Chemistry, 6th Edition, 2000 electronic release, “Amines,
aliphatic” chapter. Acids suitable for the reaction are, for example, cyclohexane-1,2-
dicarboxylic acid, cyclohexene-1,2-dicarboxylic acid, cyclopentane-1,2-dicarboxylic
35 acid, naphthalenedicarboxylic acid, phthalic acid, isophthalic acid, terephthalic acid and
succinic acids substituted with long-chain hydrocarbon radicals.

A further example of polar nitrogen compounds is that of ring systems which bear at

least two substituents of the formula ~A-NR* R in which A is a linear or branched
40  aliphatic hydrocarbon group which is optionally interrupted by one or more groups

selected from O, S, NR* and CO, and R® and R* are each a Cq-Csg-hydrocarbon



be quaternized, i.e. be in cationic form One exanple of such nitrogen
conpounds is_ that of .amoni um salts and/or am des whi ch are obtai nabl e by
t he reacti ORFOQOOQE’S‘F@st one amne substituted with at | east one
hydrocarbon radical with a carboxylic acid 25 having from1 to 4 carboxyl
groups or with a suitable derivative thef@of. The amines preferably
conpr :c se at récﬁm?aﬁﬂuhmms lbbtﬁlﬁ‘\%ﬂy fRRerfp@=cath e 6@6@%@@&@9‘!@?@&%0@)&1@?“ nes
are, for exa 0 J onyl am ne m_n ec e

dodecy! am nend 0. PAlet siifliea B BB R RS BeHIERERL, Sl
secondary afmfd®" ahere Rors Cefanglkd whifihde paiiinally avhstibutethiy are empeheny| ani ne.
Al so sui t ablnpieties saicre fifn TOXNRE D) andS parid/draubatitu@ETbynEiof more sadiddlai nabl e

the inpd i 7 3 t 37af) 7 « | ami ,
2% descr Phego bR ENRTES AR GSA CORTARLER, SO RS SRR b gyl s
Chenmistry,  SORIE] B BtsORRoBIRASPEOHR Y SEISEISdTom AT SosCalkyls a5 f is'H

chapter. AcipdR*suitable for the reaction are, for exanple, cyclohexane-1, 2-
di carboxylic acid, cyclohexene-1, 2-dicarboxylic acid,
cycl opent ane- 1, 2-di car box%‘l ic 35 acid, naphthal enedi car bOXé| ic acid,
pht hal i ¢ aciAdS PrejefghbImMPEYaBe @ Pel¥TelwieRa oreuPhavingd RN 240l matylens ds
subst i t yved uwitd. [ExaaPEsisLitabiy R emarRioradicat aral2shydfoxiyethyh emyaraplopylof  pol ar
nitrogen co i f i i r ;
substituents g? WBU?%?%FOQ%%{ ﬁ@é%@glgﬁﬁﬁn%%%\%ﬁ@ gﬁ% _%Jé'g??%?ﬁ]\gﬁ%ync hed
40 al i phat i €eRPAISEEHICLRICHEHRIE IpEE ROl @/ Clifh Ranttsed PolCKTiE systeErShY NS RS or
nor e groups sgskmas pokférabimnclrboSpr MBhasmaaticOn panituldz 3adodrdr2aticaExarspied ol
C9- C40- hydr R6RO5 ' ' ' '

Y %Bé}{ BOYeyRlc Qnrgg?%% are f@%d E%féigﬁ]?sltm\é&gé‘shs ch ﬁ%gm%b%ﬁﬂgh%o and/ or

i nterrupted one “or roups sele romo, S,
subst i t dbed 3BYraEEe cRheRAPEAK: RYERIf: LsSE meRRRAFOI SHHCtHES SR HRP2UIREE RaG
wher e R35 i indebe CA@riatiénd andfiuoheries nomftisexhadlyoycleslseth duitipbery, reterooyclasor e

moi eti es Se'segx £8qihAMe Ao SRydrBin8AE, SonzBRFAD lcoGtBR |i{dtofhaRy, _One or nore
radicals 5 selecte CONR37R38, aryl

ed from NR37R3 7. SR37, COR37Y, , _
or het erocyi’PWo, th&»ﬁé\E&ﬁQ‘?Z & W@é‘sﬁgpwaeenﬁﬁwgsawa%w“ €& BPRAPERIYE Pbm H
or Cl- C4- al pyitly sahdat®86ing systemesustags dedadin parelftbregblipeasiom! biria@nessuch

pol yret byl e ; i i | es of
Sui t abl 2%%?3%@”%4@%‘;"8?%;'Eeff’#%”%%ﬁ%?@é@%ﬁﬁ?ﬂ%@eﬁeﬁ?ﬂé%??@f?

4- hydr oxybuti¥ClooCiRR%opr opyl , et hoxyet hyl and propoxypropyi. The cyclic
system may be honocyclic, heterocyclic, fused polycyclic or nonfused

pol ycyclic ay@hRdfexakipfe 6fstfanié ¥olaf ArbSePEShSsMab Ys haf Hdon@inditdsedrogHemat i c,
7

in particular carboaromatic., Exanpl es suc ol ycyclic ring systerns are
fused benzoiCHAIB PRI PTECOTLaY a@%ﬁﬂfahr&ﬂfwlg@gp-aﬁwﬁv%{%%ﬁ%'ym Fenant hr ene

and pyr@Be, fused nonbenzoid structures such as azul ene,
The polar nitrogen compounds mentioned here are described in WO 00/44857 and
also in the references cited therein, which are hereby fully incorporated by reference.

Suitable polar nitrogen compounds are also described, for example, in
30 DE-A-198 48 621 and DE-A-196 22 052, EP-A-1357168 or EP-B 398 101, which are
hereby incorporated by reference.

Suitable sulfo carboxylic acids/sulfonic acids or their derivatives (e) are, for example,
those of the general formuia IV
35 A X
~C~ (IV)

B~ ™Y

40
in which



I ndene, hydrindene and fluorene, nonfused pol ycycles such as di phenyl,
heterocycles _ such_as quinoline, indole, dihydroindole, benzofuran,
coumarin, i S65Q09RBPEI63 benzot hi ophene, carbazol e, di phenyl ene oxi de and
diphenylene sul fide, nonaromatic or partly saturated ring systens such as
decal.in, and three-di nensional structure&lsuch 20 as a- pinene canphene

1?8; ?Kle(rang;(amg E% ¥ RZPI)O@QJ ,2|:§§¢)C)gd qﬂggpazﬁﬁijgrgb mﬁ%@ ndensat es
of | ong- %ﬁﬁ : rﬁﬂﬁgﬁ;g"? Er 5%@91:{2 mgé%%ﬁprl sing
Oﬁ t-ﬁ)d%n "é,(

pol yrrers. u)ﬁ?ésorn?éﬁﬁﬁ afféd: here are described in WO
00/ 44857 and,he@ so in the references cited therein, which are hereby fully

i ncor por at ed,2 f itabl e polar nitrogen conpounds are al so
descri be§ qu XL B'%I"%%ﬁ ra‘?%gé'DE- A-198 48 621 and DE-A-196 22 052,

EP- A- 1357165 oan " Bresoacalyl, alkoxyakyias powéhk@w!hth%atA@@MB@aWer ence.
Sui t abl e subfmngiattomuln chad;i ds/ sul fonic acids or their derivatives (e) are,

for exanpl enzs fhose. e general formula IV35 AXC(lIV) B~ ~Y 40 in
whi ch PF 00500'%%3% agigyiér% is S03-(NR 253R26) ', S03 (NHR252R26) ',

803(NH2R25RZ6’)3%@@nml%REGP”b?“$02NR25R26 X is Y, CONR25R27, COB
(NR253R2F) ' A 4028 GisHaZh 2R3 JalkeniAds Wntutéﬁﬁmﬂon .aa&,@%h HEPOR27,

R28R27, N(C%ﬁe@]rbﬁﬁ E%E{SNB lﬁ% kyt%ﬁé@ f§m$§§éﬁm?at{%% BRA:d A cal .

R2fi and R27 are eac ol yal koxyal Kyl av ng at 9 east
10 carbon &Y¥®®-in the main chain, R28 is C2-C5-al kyI ene, Z- is one anion
equi val ent and 10 A and B are each al kyl, al kenyl or two substituted

hydr ocar bonsheﬁga%&rpa,gnéga&éa ll.lanL aﬁ%nﬁqnapaer%m 4r8 daBLRqtHey are

bonded, form.an aromatiCc or . c g g/
15 EP-A-0 261 957, which is ereby fuIIy mcorporated y ref rence

Suitable poly(meth)acrylic esters (f) are either homo- or copolymers of acrylic and
methacrylic esters. Preference is given to acrylic ester homopolymers which derive
from C;-Cyp-alcohols. Preference is given to copolymers of at least two different

20  (meth)acrylic esters which differ in the esterified alcohol. If appropriate, the copolymer
comprises a further, different copolymerized olefinically unsaturated monomer. The
weight-average molecular weight of the polymer is preferably from 50 000 to 500 00Q.
A particularly preferred polymer is a copolymer of methacrylic acid and methacrylic
esters of saturated C,s- and Cys-alcohols, in which the acid groups have been

25 neutralized with hydrogenated tallamine. Suitable poly{meth)acrylic esters are
described, for exampie, in WO 00/44857, which is fully incorporated herein by way of
reference.

To prepare suitable reaction products of alkanclamines with acrylinating agents (g), the
30 acylinating agents used are preferably those which comprise a hydrocarbon radical
having from 8 to 50 carbon atoms. Examples thereof are succinic acids or succinic acid
derivatives substituted by Cs-Csp-alkyl or alkenyl radical, preferably C.,-Czs-alkyl or
alkenyl radical. The alkanolamines are, for example, diethanclamine, dipropanolamine,
dibutanclamine, N-methylethanolamine or N-ethylethanolamine. Such compounds are
35 described, for example, in WO 01/62874, which is hereby incorporated by reference.

The hydroxyaromatics used to prepare the condensation products of hydroxyaromatics
with aldehydes (h} are those which are substituted by a linear or branched hydrocarbon
radical. The hydroxyaromatic may either be a substituted phenol or any other hydroxy-

40  containing aromatic such as naphthol. The aldehyde component used may either be
the aldehydes themselves or suitable aidehyde sources. Exampies of suitable



Such sul fo carboxylic acids and sulfonic acids and their derivatives are
described in 15 EP-A-0 261 957, which is hereby fully incorporated by
reference. & Q9086563 y(meth)acrylic esters (f) are either homp- or
copolynmers of acrylic and nethacrylic esters. Preference is given to
acrylic ester honopol yners which derive 28rom Cl- C40- al cohols. Preference is

given to CORWIEESarforflaldetddd fv@l’{iéh il b8188Y, 1@ eaMRld) R aYAIldhyas R S Whi ch
differ in the esterlfllad)faf{?ﬁ:gho ri ses a

. I f ; te, . t I
o " PRipB: ERGPREs Pode) DYRER Lo aeaidh 2SR g AR
wei ght - aver @96 givokalsacit: Sudalkyé condenshdorppipgusls aiesdgsiceibest, &ylexampemrb0 000 to

500 000. Awperdiigvarast w mr-Af £157663 REHIMHTER Hebely IREPBOMIERIbYEfci@idsacr yl i c

acid andsmat hacrylic esters of saturated Cl4- "and Cl15-al cohols, in which
t he aci d“groups have been 25 neutralized with hydrogenated tallam ne.

Sui t abl e polSytagle maxes {I) are ot knear ane norfimesr payatins f Gre reramapine aré n WO

00/ 44857, WEJ'réerabE/ ¢3L¢J5§élldaﬂ§@,rrﬁ@'reéﬁr@'§réﬂ>ﬂf@g-0 g@kéﬁ@g aﬁa in ﬁﬁ‘fl@.ﬂmseC%IO
prepare suitable rﬁactl n_products of al ka%?oii mnes wth fl%]l)(l inat 1 ng agents
(g), the 36Kt hEondedh eteins Loegee DRIARY IS PhGHS SO iR e B pr i se a
hydr ocar bon melignccreint of fiemntd PEOHE @nd @ BOeeEamprighitad frem B04aPp08sSedter eof are

succi ni ¢pacivkxed Bresdksetitud; farExEmpRe i FRUAL V357 168 eIt irRpetinddhpdraftualKy! or
al kenyl radirgfzéllre Qreferabl y Cl12-C35-al kyl or al kenyl radical. The

al kanol am nes arng,' for exanpl e, diethanol am ne, dipropanol am ne,

di but anol am ne, N-net hyl et hanol am ne or N-ethyl et hanol am ne. Such conpounds
are 35 descrg)baditivd packagespl e, in WO 01/ 62874, which is hereby incorporated
by reference. The hydroxyaronmatics used to prepare the condensation
products of hydroxyaromatics w th aldehydes (h) are those which are

subst i t dPed T irveniorelaptnalse ralaien yadijiveaskagns compdisipgat leppieone polymer

hydr oxyar omaiseg ingtoriahbewith theaingertisoh ) dddcdile BBOG, afd atleystainedurtiyrdr oxy 40

cont ai ni ng %ﬁg\, efsu'brg 1%&smﬁa§elfaaamw nd@T%?if%hgﬁ%% gﬂ&@%ﬁ@@g@gd may either

be the alde ensel'ves or suita a e sources. | es of
sui t abl e PF 0000056563 22 al dehydes are fornal dehyde (which may be used,
for exanpl e Suitablpaometébyal eurbine fheliaduitives) are dloetidvdedesdebedoscadditieds. but anal ,

i sobut yral d SRR =t h | VA i i itabl e
condense%? [ o??%@ggﬁgt S ,a&gg gre%acﬁﬁd %@?&gb{%ﬂ%?’ei %ﬁ%ﬁtfgﬁgdfgwl&gr Lin
EP- A- 1357168MPIRNPENetioned REgfgrange 8ripg sheado Eﬁj)’sﬁ'é’f BFMRJR); comEos®y) PRt Swaxes
(') are bot ketargerds; antiokideottd; ianéstatspadahétaideaciVedom - pgrastfdulanshareditips ef er abl y
C8- C35-al ka ; s PbiPoE i i Ul C25-
al kanes. Th %E%ar% i R@é)rﬂ_gggé?;?%‘%%@o Hsf;‘% reﬁeerga Iéy&asepgéé$m‘ﬂérsfi§%s havi ng
a east one antucmé) agent and, if appropriate, at least one of the following coadditives:

25  conventional cold flow improvers, preference being given to those of group (a);

corrosion inhibitors; detergents; antioxidants; antistats and metal deactivators.

In the additive packages, the polymer used in accordance with the invention is present
in an amount of preferably from 0.1 to 99% by weight, more preferably from 1 to 95%
30 by weight and in particular from & to 90% by weight.

The additive package may also, if appropriate, comprise at least one diluent. Suitable
diluents are, for example, fractions obtained during oil processing, such as kerosine,
naphtha or brightstock. Additionally suitable are aromatic hydrocarbons such as

35 Solvent Naphtha heavy, Solvesso® or Shelisol®, and aliphatic hydrocarbons.

When the package comprises a diluent, the polymer used in accordance with the

invention is present in the concentrates preferably in an amount of from 0.1 to 90% by

weight, more preferably from 1 to 80% by weight and in particular from 10 to 70% by
40  weight, based on the total weight of the concentrate.



melting point of from10 to 60C and a nol ecul ar wei ght of from 150 to 500.
Such 10 waxes are described, for exanple, in EP-A-1357168, which is hereby
i ncor por at eBFP009ESEBence. e) Additive packages 15 The invention lastly
also relates to additive packages conprising at |east one polymer used in
accordance with the invention, as define2B above, and at |east one further

conventi onairpé Wv@ht% Jsu&s tr@jr%hfrhéfr@ de@&ﬂ)e@'u% rovkd }@m&m Brto%ené‘é of §@st one

diluent. Syuitab

Sbove: descr RS LELAIAIERHLRer B o PaitFue Sin AT A e ot iGP)

addi tives; apdirglasiculdiéhe pelveeint OPR) arediweréd.ow i nprovers nenti oned,
preference being given to those of group (a); corrosion inhibitors;
detergents; antioxidants; antistats and netal deactivators. In particular,

t he addi§i v&he paekt?ang\ezvi&onwr’desﬂﬂsirated iaddiail mdth réfereaice lte thetnoolimitio§ eixhmples
above- descrl f@ﬁ&yrrers at least one antiicing agent and, if appropriate,
at | east on&’ follow ng coadditives: 25 conventional cold flow

i nprovers, preference being given to those of group (a); corrosion

i nhi bitors; deter gent S; antioxidants; antistats and netal deactivators. In
the additi ve ‘Eacka t he pol yner used in accordance with the invention is
present in Arf e8tf npreferably from0.1 to 99% by wei ght, nore
preferably from1l to 95% 30 by weight and in particular from5 to 90% by
wei ght. The additive package may al so, if appropriate, conprise at |east one
di | uent, . Sui tlgbl e .dil uent s qre for exanple, fractions obtained during oil
pr ocesm?} r@ﬁard?‘é'w?@)f%gﬁ’ﬁ% ?l%pht ha or brightstock. Additionally suitable
are aromatl ¢ hydrocarbons such as 35 Sol vent Napht ha heavy, SoI vesso(r) or

SheIIsoI(r) nd atic h r bons. n th cka ri ses

i uent, 1 B 681y Baio PRkl Soa S S i arA e win foanEnter VEBrasiet. | n

t hef cong Fnt P@h@ﬁ-fﬁvtrseu;erp@bhbnmom{ anpem arﬁfZ-éi}(h?lﬁb;@l écr?l@teQQP»%Pttyr of\gggwtf)nb,, 4gDr e
preferably fro 0 an articular o] o by

wei ght, basédhy, eMéCWE{%&%@%H%?C qﬂt@rzlc’gr?@gﬂtWLqC@tat?’&%OOOSGSGB 23  The
inventi yg use of the polyners described |rrproves the cold flow properties of
the turbine fuel s additized there n particular, the freezing point,
the cloud pdRbig (c@)par%?ntaelpFPpﬁétﬁsl Lﬂea?°|¥rﬂ"é'pb’8§ﬁj 'rstFFFfStFP?‘)"plﬁ?é?’ [Svered. 5
The inventigqowi || now be illustrated in detail wth reference to the
nonlimting exanples which follow Experinental section: 10 1. Preparative
exanples 1 to 28

The content of ethylene, EHA or LA and VAC in the resulting polymers was determined
20 by NMR spectroscopy. The viscosities were determined at 120°C to Ubbelohde DIN
51562.
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by hi
0QH003s
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the polyners used in the test exanples wléch

hyl ene,
acetate (VAQ).

2- et hyl hexyl

| auryl

of 28 different polynmers to be used in accordance with the invention
h- pressure pol yneri zation of ethylene and 2-et hyl hexyl

acrylate (EHA) or
15 Table 1 conpares the properties of
foll ow. The content of

LA and VAC in the resulting polyners was determ ned 20 by
The viscosities were determined at 120C to Ubbel ohde DI N
E VAC Acrylate Viscosity M Mv

5

63 24 Table 1 Polyner

1
3

150

MVM No. [nmol% [nol%4 [nmol%g [mm2/s] 1 79.9 - 20.11 150 3197 8499 2.66 2
88.0 4.2 TRy POSE 4189 ZAH [SABRidk 4. Gisdodty [P0 RESY [666f 2. 25 MA/NMBS-
4.4 7.5 605 4635 1§n§é% 2. 76 0P 86.60§£9 9.5&5%? 21244285 2.02 |6 85.4 4.
9.3 150 3Dp22NB754) AMWRN] 7 dEOlel |1 [B10BREqs MPYPl 13 238 2.176 8 83.8 4.1
12.11 60 PO64 4280 FAF 19 83.2 4. 420474 150150994 72097 2.|41843%9 83. 2.66 4
12.5 600 @744, 14 Hp0Fgd 060 14,8012 4 315350 B038ad 279 418% (|12 89 4
15.51 600} 4681 15/ 697 3 .35 12 89 6 8 0 2 4 60 1977 3910 11. 93 ~ 14 89'8 7
2.3 150 2831 6212 288 15 832 d 2 %P6 dos W62 112898 7| 895666 [80.%°%. 4
481 60 1028 8902 2801 17 8645 8 4 51 [5G0 638352 [IN2 M §6. 2. 5
SR AR AT DN A T I R
6 86.4 43 9.3 150 3022 6754 2.23
7 86.4 4.1 9.5 595 4797 13 238 2.76
8 83.8 4.1 1217 60 2064 4280 2.07
) 83.2 4.4 12.4 150 2094 7203 2.41
10 83.1 44 12.5" 600 4744 14 503 3.08
11 80.2 4.5 15.3" 150 3038 7279 2.40
12 80.4 4.1 15.57 600 4681 15 697 3.35
13 89.6 8.0 2.4 60 1977 3910 1.98
14 89.8 7.9 2.3 150 2831 6212 2.19
15 89.2 8.2 26 605 3862 11 098 2.87
16 89.8 8.4 4.8 60 1928 3902 2.02
17 86.5 8.4 5.1 150 2926 6337 247
18 86.3 8.5 5.2 620 4613 12 019 2.61
19 84.2 8.1 7.7 80 2003 4025 2.01
20 83.1 8.7 8.2" 150 2855 6382 2.24
21 84.3 8.0 7.7 615 4858 13 061 2.69
22 81.1 7.9 11.0° 60 2100 4276 2.04
23 80.8 8.0 11.2 150 2878 6634 2.31
24 81.1 7.6 11.3 630 4774 14 263 2.99
25 77.6 8.7 13.7" 150 3134 7195 2.30
26 86.8 4.8 8.4 60 1928 3902 2.02
27 86.3 5.2 8.5 620 4613 12019 2.61
28 87.9 10.5 1.6% 153 3100 7301 2.36
5 E: ethylene
VAC: vinyl acetate

2-ethylhexyl acrylate
lauryl acrylate



22 81.1 7.9 11.01 60 2100 4276 2.04 23 80.8 8.0 11.21 150 2878 6634 2.31
24 81.1 7. 6%1@0]0 ggg 4774 14 263 2.99 25 77.6 8.7 13.71 150 3134 7195 2. 30
26 86.8 4.8'8. 83%9%8 3902 2.02 27 86.3 5.2 8.51 620 4613 12019 2.61 28
87.9 10.5 1.62 153 3100 7301 2.36 5 E: ethylene VAC. vinyl acetate

2-ethyl hexyl acrylate 2 lauryl acrylate2PF 0000056563 25 2. Test exanples
The pol yner 2. TedtexaBplps epar ed above were used to carry out the experinents
which follow. For conparative purposes, a conventional ethylene/vinyl
acetate copolyner was also 5 tested: A Jet A turbine fuel having a pour

poi tnt t (PP) qfhe-pé&ﬁewﬁto%ﬁréﬂaa?@diatidvéS\iére'us@dttb carry SRmEsipeanaits %l@Wf@IB?/? Vi nél
5o 561 n ok e AR RRRRER b cihbdhub SRORAIY Bl oo Bo8ed, of he

additi ze& t defedie fuel was deternmined in each case to |1 SO 3016. The PP val ue
of the turbine fuel additized with the conventional ethylene/vinyl acetate
copol ymer - o Wy . 05 : it. The PP

val ues of rﬁ‘g"‘?ﬂﬁ‘f %ﬁr'lneé ?Jgrewé‘ﬁngj%ﬁ?q}%tggﬁ ?‘ﬁlﬂ)ecgc%?cbg\g% %Mé)d[n.ti]z%ﬁ E@sﬁlgg%tgl aymar s used
i n accor danc@nv@rianaliedhyienpédiny! aeetatecorplygeeand seqondlyiviih tee aRRdYNeSIfloshs. 15
Tabl e 2 Pol wxamplss.1, PPapdRs te 28 in &Vahoudt®f inleach@3se 1000 63/, st tie PP valle - 63

27 =31 49 of the additized turbine fuel was determined in each case to ISO 3016. The PP value of
the turbine fuel additized with the conventional ethylene/vinyl acetate copolymer was -
48°C, i.e. it had not been possible to reduce it. The PP values of the turbine fuel
additized in each case with the copolymers used in accordance with the invention are
listed in the table which foliows.

15
Table 2
Polymer No. PP [°C]
- 48
EVA* -48
1 <-68
17 -63
25 <-70
26 -63
27 -51
28 -51

20 *EVA = conventional ethylene/vinyl acetate copolymer (comparative example)

As the examples show, the Jet A turbine fuel additized with the copolymers used in

accordance with the invention has a distinctly lower pour point than the unadditized

fuel, while the conventional ethylene/vinyl acetate copolymer has no effect on the pour
25 point.



28 -51 20 *EVA = conventional et hyl ene/ vinyl acetate copol ymer (conparative
exanpl e) As the xampl es show, the Jet A turbine fuel additized with the
copolyners OSH cordance with the invention has a distinctly | ower
pour poi nt than the unadditized fuel, while the conventional ethylene/vinyl
acetat e copol yner has no effect on the pddr 25 point. PF 0000056563 26

What is cl aiymedid daimkd idhe use of a pol ynmer which conprises, in
copolynerized form an a-olefin, an ester of an a, (3-unsaturated carboxylic
acid and, if ap%roprlate an alkenyl ester of 5 a carboxylic acid as an
addi tive forl. turfbenee plizpslymer witiga cogerisrss 8 eipelymesized &irm an awikefinean t he

pol ymer conpri s@ster blnarPQ}Bertéﬁﬁjrrété@@arbf)fé‘ﬁlmacfd%deﬁTaS;EroBﬁat@”arﬂal?eW§§t‘éP6\at ed
carboxyl Lc acid an% | qucg g 8@? ﬁl ﬁ@g/ ester in random

di stribufion. 16 BPHHE <LaXaR80YHYR'O rt@!f’? of the preceding clains,
wherein the polyner is conposed of nononers conprising M, M and, if

appropri at ee NBTﬁQ@s%Sécﬁ‘dm%o clMn @%é\@.nh% (LREr Ethpraws r!ﬁ cssdlﬁhét.zed

f ormul ae: 1 O CO R9
25 in whi ch R ?%mht't?reséﬁr%&ﬁ %HP%?%‘&PE% CR%CRﬂgﬂ Ff@pQF%O”éE?cH“e

i ndependent | y Hatken@bs@tiratakgbm didiibutionCl- C20- hydrocarbyl; R6, R7 and R8 are
each indgpendently H or Cl- C4 alkyl; and 30 RO is Cl C19- hydrocar byl . 4.
The use acc rdl gﬂ to cl ai V\/ﬂ"ere t he nmpnoners M% dI M3 are
conprised i f P 8N ”%‘? iPSFREdINg Ct‘%‘sp‘tﬂh%fﬁ'é he polymer is

composed of monomers comprising M1, M2 and, if appropriate, M3 and where
M1, M2 and M3 have the following general formulae:

R1
M1
15 «
R2 R4
M2 >:<
R3 (COYORS3
20
R6 =t
M3 >:_<
R7? O(CO)R®
25 in which
R'is H or Cy-Cus-hydrocarbyl;
R?, R®and R* are each independently H or C,-C-alkyl;
R® is Cy-Cyo-hydrocarbyl;
R®, R” and R® are each independently H or C,-C-alkyl; and
30 R®is C4-Cig-hydrocarby!.

4.  The use according to cilaim 3, wherein the monomers M1, M2 and M3 are
comprised in the following molar fractions in the polymer:
M1: from 0.60 to 0.99
35 M2: from 0.01 to 0.40
M3: 0 to 0.20.

5.  The use according to either of claims 3 and 4, wherein monomer M1 is ethylene.



M: from0.60 to 0.99 35 M2: fromO0.01 to 0.40 M: 0 to 0.20. 5. The use
according to either of clains 3 and 4, wherein nononer ML is ethylene. PF
0000056563 FF 0090036363 ,se accor di ng to any of clainms 3 to 5, wherein R2, R3
and R4 are each Hor tw of the R2, R3 and R4 radicals are each H and the
other- radical is nmethyl. 7. The use acco®ling to any of clains 3 to 6,

wherein RS igs CahEl8e BYsHr@Rg DNy of chaids 308, WhereACRORIiaRg RéQré batHH br .
wherein R5 is C%PCl -alﬁgy%a 9R;|yh§. use accq{gln t%o @I aim8, . wh &i n R5 is
2-et hyl hexyl or Y&AFYF R 2D 4% R1idicabera et Hidhy o oURy Bt raitY's to o,
wherein M2 is 2-ethyl hexyl acrylate or lauryl acrylate. 11. The use

accordi ng t @ anyhehisebaidiBing td anylé,claMie 3ab B, WRereth K1 i8Yds-@¢Bl@bearb}d 12. The
use acco§ding to any of the preceding clains, wherein the polyner is used
as a cold flow inprover. 13. The use acc.orcgi,ng to claim12, wherein the

pol yner decBeasé§eURe agAiding & ¢lginbf, wheieinRiriplaE +alky. additi zed therewith.
20 14. A turbine fuel conposition conprising a major proportion by weight of

a turbine fgpel (‘)T?Q(as ag@&éﬁ&g%ag@éé@{bigx %é Q-Q'ihéfﬂ'fex?ltorll t one pol yner as

defined in any clarns e usé€ of “conposition according
to any of the preceding clains, wherein the polynmer is used in conbination
wi th funpherot umbenee hudrdiaglth amyvelairhd 3 td9, abeleln M2 ip2ekgexd@apiatsiong at
| east one p°|ynﬁhnﬁ%c Eﬁéned inany of clains 1 to 11 in conbination with at
| east one further roine fuel additive and, if 30 appropriate, at |east
one dil uent.

11. The use according to any of claims 3 to 10, wherein M3 is vinyl acetate.

15 12. The use according to any of the preceding claims, wherein the polymer is used
as a cold flow improver.

13. The use according to claim 12, wherein the polymer decreases the pour point of
the turbine fuel additized therewith.
20
14. A turbine fuel composition comprising a major proportion by weight of a turbine
fuel and a minor proportion by weight of at least one polymer as defined in any of
claims 1 to 11.

25 15. The use or composition according to any of the preceding claims, wherein the
polymer is used in combination with further turbine fuel additives.

16. An additive package comprising at least one polymer as defined in any of
claims 1 to 11 in combination with at least one further turbine fuel additive and, if
30 appropriate, at least one diluent.



