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WD 2007/ 113035 PCT/ EP2007/ 051361 - 1 Mbdtor fue
conpositions conprising renewable raw materials The
present invention relates to fuel conpositions 5 whi ch
onprise renewable raw materials, to the use
e@@e?oegﬁﬁiﬁgﬁﬁg pol ymers in fuel conpogﬁ?/gﬁ§005ﬁ95ié6l
the processes for operating diesel engines with fue
conpositions of the present invention. 10 Fuels are
novwadiysot efes Bl &omedk ot 1\6itk fEpF DSBhd r&utdSBe raw
However, these resources are I| ted, so that
replacenents are bei ng sUﬁ ﬁerefore, interest is
r|S|ng in renemable raM/naterlaIs whi ch can be used to
p ry. i nter t| r.epl nt_is
@Rpar :IC%% %? b}%v Ié%]é atﬁ%e Cgr?# elnlgdl es@OSltlonS
i whhehy coalpefssand:earm‘@met oramamatarnaisur goftiat tye of
S I
N T S A TR s i
fFa@t PHPCERSES t 604 %W@Gﬂn@t oﬁtewa%h e@lgtl@eg Wbl uel
osihEohé dberchdepcasdon nwhberignd the fewer
doubl e bonds are present, the higher is the nelting
poi nt of the FAME. Typical raw materials are
vegel abl erei |ﬁo‘67iad&ysg| yeaerdedy subhaasetapézead fossil

.(g+urcg§ SHQWE Qer % e %oé%d¥ces Da Inlgﬁi %Coggn%%at
ol n le

VS0l ate cases, even Used vegera
oF ¢l a qemReRt Bir erec draderg edotghthe Toredspendi gt &EPeEs is

bﬁ’lsiﬁ@nzﬁ'ﬁsﬁc@hé\ﬁvbﬁ%' Qaw sl g W th, el h@é}@'bgn%ed to
baSI C cat al %@RNE?A In contrast to rapesee

PCR s e YRE h interesddient FgPL3egmeRt 1is in

Opecelgl tyjiEoddyl cRMBE NS approx. 5%
016: 0+Cl B: 0- FAME, pal moil nethyl ester (PME)
cont ai ns approx. 50% C16: 0+C18. 0- FAME. A simlar 35
Hitgh €46mO0bChb8i8sEAMESCAmt entnyt Scats® podsesseddbyot hean

a mixture of fatty acid esters, usually fatty acid
methyl esters (FAMEg), with chain lengths of the fatty
acid fraction of 14 to 24 carbon atoms with 0 to 3
double bonds. The higher the carbon number and the
fewer double bonds are present, the higher is the
melting point of the FAME. Typical raw materials are
vegetable oils (i.e. glycerides) such as rapeseed oils,
sunflower oils, soya oilsg, palm oils, coconut oils and,
in isolated cases, even used vegetable oils. These are
converted to the corresponding FAMEs by
transesterification, usually with methanol under basic

catalysis.

In contrast to rapeseed oil methyl ester (RME), which
is frequently wused in Europe and typically contains
approx. 5% C16:0+Cl8:0-FAME, palm o0il methyl ester
(PME) contains approx. 50% C16:0+Cl8.0-FAME. A similar
high C16:O+C18;O FAME content is also possessed by the
analogous derivatives of animal tallows, for example
beef tallow. Such a high wax content can bafely' be

influenced by polymeric flow improvers, which are
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anal ogous derivatives of animal tallows, for exanple
beef tallow Such a high wax content can barely be

i nfluenced by polyneric flow inprovers, which are WO
2007/ 113035 PCT/ EP2007/051361 2 typically added with
At t{ b3 P23k e of up to 2% In conpaftSoRF4@07/051361

rapeseed oil, palmoil can_bg obtained wth nore than
three tines as high a crop yield per hectare. This

Ot WeScd1Be £QAbHNRAEE G0N Lt boady¥aBkages udioveves, In
a di sadvant a%e is the hij gh,gour poi nt _ of P'\Eﬁ vvh!b%h. 4
| OIS AL 280 TIHPIREEDT Oplr e HA Y 8Ll G3R oy oPtaine
iwdpt t antreai thdr onhane ecoleagi eal gnt aofcervipewield per
gl?é’@é’fxf?.theﬁ?ié uel,Qids 1Q differ, fromeonventional, ;.
Iese u N n’poqrjt 't

el ant properties. For ifstance,
ixdfauwrbeshat Howeyeseala dasedvahsagee B3t &bkedhigh pour

R odieset - pkrl 'Mfcwfidga@@oo@tea.llm.eri al s | eads

i'nevitably to engine mage. Mreover, in the case of
direct-injection diesel 15 engines, fuel can get into

tes MEOr o8l burehiibadlg i0ahhe v ehemLal from an

stahility .of vegetable oil esters, can |lead t ,
Heladida O pf9T 2BC L byeoviveretal drRse [ Jued oils
exihifliert difdrer esdbncanbista bn dnesglt ofuescosnt yimportant

i.fferenc c ar. t 1 neyal .diesel fu [
$e121(3f&) e{rgcqﬁesfsf e?ggt l%dsgrﬁ%z({agt’i o%élbel%av|§(glllflrl"?1 I%hgit h\gﬁ%:nggeggal
ofatemiddrsh diresekteagkeds bvhobeodagisrd el Beitwne cofar the
adiist b eGi fd cal dyad 0 19551 tali§Selof Ughgi REODLERE e .
can therefore occur as a result of altered conbustion
deresitadri stis. PR p&esecull, ¢hecdevErdpHEHR of d28sel
ecpfierdsal f1iead ddughgper fargante didset &Nyj NeBish| CBwing

s B TDE gt e ayspdhlosy [ Luslaheso Puelon.,
fosel . 1301 |op atkiprdsors ton tthiee ubndizat i BorebvéfP%iodiesel
g:u(%g.leﬁe ?&hilgfé u %llilﬁf e@glr:l)c i &rﬁ%é’@f@n mo%(\r'iHEgesccp f v.fL 988 é !L ty
differences compared to mineral diesel fuels, which
lead to different atomization behaviour. In the case of
modern diesel engines whose engine electronics are
adjusted specifically to fossil diesel fuel, problems
can therefore occur as a result of altered combustion
characteristics. In particular, the development of
economical and high-performance diesel engines which
are optimized for the use of fossil fuels has thus to
date been a hindrance for the use of pure biodiesel
fuel.

In addition to the wutilization of 100% biodiesel
(usually RME) in Europe, mixtures of fossil diesel,
i.e. the middle distillate of crude oil distillation,
and.biodiesel are therefore also of interest owing to
improved low-temperature properties and the better
combustion properties. Even as a blend, tax advantages
for the renewable raw material can be passed through to
the end user. In addition to these economic advantages,

the advantageous ecological balance for the renewable
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i.e. the mddle distillate of crude oil distillation,
and biodiesel are therefore also of interest owing to
i nproved | owtenperature properties and the better 35

conbustlo%kg%ggertles Even as a bl end, tax advant ages
% 7 ¢ le raw material can be p%%%é%P%%QBb 361

to the end user. In additiog to these economc
advant ages, the advant ageous ecol ogi cal bal ance for

thesr engwvabl g1 V%Z@@Zé%biw%h%GﬂdEPM?/ 851864 3lsbawpe
mat erj al |od|esel shoul d of c yrse

MR UM Fof OFnstHHEE &% bl ﬁds rﬁfodl%gelblOdlesel
((uﬁudlgyFREE wwihhfﬁsssilddEssélaaEebBEIggddssusseéd in

|
BaeRs heng N AR e KO3RS, ppdonesia,
Alstavsia él‘/leanlm@/@ oPhhlgmexn@'B)en@hsd(agaalragzwl\/a)ren 20%
I&tﬂfgﬁ@éeb%nage %Qé%lEgEPME%d,IMr?@V@ése of thﬁ 20%

ni ficantl y nore wax- | hai ns are present W t
Rlendo, areouen 8: oigahElranthe mege| WARxLike chaans

I dird hgﬁa%peammm aéiﬁcoichThmg@bbgstl©+@hgoanAME m the
C enensi ve r I ew,on I1S_SU C n

STl B ABH ol Ty .8t 0 - KB e FRRREX yoPBur | HTEE 15
Bilckoneporenpechensbives ekkrabwst af f eciiRal mulkGdcdvetihy| H.

W. age npone or

Bﬁ%g'% Fuels]Bégﬁggélolggﬁ¥ﬁ§4y%§¥%%§f : %Ené neue
Pt ddhal trret B ekomoreren PA( ffAsDass sé&ralﬁés fApffe [Palm
| 3YPr OMRL S, f 01 g der al _oi oS, ybpt hA?Mr&HEHE;e%M ABQ.EQBgiSal

exanple US 3 869 396 to Shell WE h
MWRTYr it eses Bughs] SlSheE 19 Paks50 (2005),

Conmpany), or else as pour point inprovers for
vegetable oils (US 5 696 066 to Rohm & Haas Conpany),
have been established and described for sone tine.
mniydlmmmse (mpeahy mery letebuel PEOWpBsI tiams wiough point
\ﬁ{.}fsat fla?a%lx%érgi‘e q]l%sel FEEB‘ vgitﬂ%@t?r (M 9l Bor
east one odi esel fuel I's owever, not
d@@éqglkgaedtjs 3 869 396 to Shell 0il Company) and with
M(M)A (for example US 5 312 884 to Rohm & Haas
Company), or else as pour point improvers for vegetable
olls (US 5 696 066 to Rohm & Haas Company), have been
established and described for some time. Use of these
polymers in fuel compositions which comprise at least
one diesel fuel of mineral origin and at least one

biodiesel fuel is, however, not described.

Moreover, the publication WO 01/40334 (RohMax Additives
GmbH) describes polyalkyl (meth)acrylates which can be
used in biodiesel fuels. This publication relates to
the particular preparation which imparts exceptional
properties to these polymers. However, there is a lack
of examples herein which relate to biodiesel fuels. In
addition, the advantageousness of polymers which have a
high content of certain ester-comprising repeat units
is not detailed. Furthermore, the low-temperature
properties achievable 'in 1lubricant o0il by adding

additives are not necessarily applicable to mineral



10

15

20

25

30

35

Mor eover, the publication WO 01/40334 ( RohMax

Addi tives GrbH) descri bes polyal kyl (neth)acryl ates

whi ch can be 30 used in biodiesel fuels. This
publication relates to the particul ar pre

R o P har 65 xcant | onal - propertios LB THERe0 051361
pol yners. However, there is g Lack of exanples herein
which relate to biodiesel fuels. In addition, the
aﬂy@@éage?wss Dfndo| Wresisr vm;idmlh@veb@h&@lbbgh their
content. o cert i n est npri Si eat u is
B
properitfifeseathi eNabteres Iwirdlcanbmprlsby radtémegl diesel

%g% 1%%%@%%0%%%6% éa%)ilsciézes,erf V# uel’s, f@ﬁnc\é\o

tfhen“trhwwehg edrearkprfune hieppal vPAMES| aye akWotenae flow

LR F o rORDOsh L 1 1976 @f e by r pearRaNs; cbsadibbengpt s 032 620
M xt ures which conprise mneral djesel fuel and

HivdReb¥rxapddA S vESs Gi¥Bd | B wehe1 0809834l part of the
"Bﬂﬁih&fdwcﬁq Huyy dy O(XyEfQEQIifﬁﬂﬂl:uf’ééﬂ%fafasléﬂ@wuéis with

flow ro f or |ese i.n the literatur EP 1.
Gt RS, R AT CEF GRS PED Pt nrpree S | which
p&ret ofch he mmrbhreaarenaE@u&e@SZIﬁZGhlm gbutesgtof it can
fgssid kf ‘ﬁe' ¥r t)ig' OSbSSﬁle Ue&ﬁa?r% des Gl %%%’1 bl e,
no exanrp Use suUch a M xture are. a
mnem:@lclam biﬁedl tortaRMEpe wakah hﬁémmﬂ@tmlﬁmlm good

t1hR$- el ol e sl {aysbertﬁéee%rﬁﬂdw besegroRiBME,. W Chhe

has particularly go | owt enper at.ure properties
SHoift do%euﬁffox?ifdé?)mx"i‘%ﬁ%em%%s@ SR Is S VISR Kt AF ediesel
viddla hcbﬂh m@ﬁbeau oforticgigel 1btfueks douridnergthat the

Py anach 1 he dinurrer arres 18 EE 1ofagteBorerms

dan BRe 1 M@2oved. dErowe nproveresd based on oil-sol uble
polymers for 20 mixtures of fossil diesel and

bi odi esel are also known (WO 94/10267, Exxon Chem cal
Pacant siowroYerHoweeerd | @0 t el lamiplide  gpplymers  for
el enrer Vdﬁwfoggfiaaeege@olaylmenﬁodlesel are also known
(WO 94/10267, Exxon Chemical Patents Inc.). However, in
the examples, only ethylene-vinyl acetate copolymers
(EVA) and copolymers which contain C12/Cia—alkyl
fumarate and wvinyl acetate units are described. There
is no comprehensive and unambiguous description of

particular ester-comprising polymers in WO 94/10267.

In addition, a series of optimized EVA copolymers for
diesel-biodiesel mixtures have also become known (EP
1 541 662 to 664). For instance, EP 1 541 663 details
mixtures comprising 75% by volume of diesel fuel of
mineral origin and 25% by volume of biodiesel, which
comprise 150 ppm of poly(dodech methacrylate) and from
100 to 200 ppm of ethylene-vinyl acetate copolymer
(EVA) . However, the use of EVA is described herein as
obligatory. EVA 1is, however, guite an expensive
additive. Accordingly, alternatives in which the use of

EVA can be dispensed with are desirable. There is no
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(EVA) and copol yners which contain Cl12/ Cl4-al kyl
fumarate and vinyl acetate units are described. There

25 is no conprehensive and unanbi guous descri ption of
particul ar ester-conprising polynmers in WD 94/ 10267.

| HOadBPY i dh3045seri es of optinized EVA EEpoFEFARPE/ Pot361
di esel - bi odi esel m xtures hawe _al so becone known (EP

30 1 541 662 to 664) . For instance, EP 1 541 663

dehdi k&t bt UnesEE ophisi i3/ 5% by h¥oladenehgdioestless of
fuel of _mneral origin.,and 25% by vol une of
DPOHF bSBEAE WP ERE - CONBF 1 8679 5B°bBNEBE - pol y( dodecy!

nmet hacrylate) and from 100 to 200 ppm of

ethyl ene- vinyl, aceta ol yner, 35 A r

T ERR DTS SRt FBBa N dioh et bt BHEVE! vgykne
| Breheneyénveqiiite aro epxpensidee fueldi chmpositions which,
ATECR NGl Yop AL LT BRLIEYER. I M CRoLPESUSRAR! et 1y
be dlspensedpmnt are eslra.%e. There Ts no WO _
2007/t¥3030fPCT EPPR 7/ d5aseh el ndrerPrafei i Emagimum

SdopbBtiont her adahagaUsResSs PhteP@BIECUl R the same
est er-conprising oIXgets. In view of _the g;lor art,
[EITS. (HUS SRCObFBERLOY 1PhEaTs LEeeEnta ey dREogoes Lov-
ptavpeeatuet conpesttiens win chgddiiidn,a pieperdopbustion
pkgé)kticlﬂlf Fo V\'hl ch SULL 'easlq.ondscheess%%tl'lla%li!o%r tgft h@ilxe o.ffuel in
i Her af - dt esel T uel onprise a maxi mim ~proportion of
reababbe Fawtingt emigitee aenthelsahsracigeisthest ushould

shoul g i n par Hiogul 8 haug YeEK-GA0dL LOWHO LRGN € ofF
properties. In_addition, the conbustion behaviour,

gaeRTat | fieRelpdMah olfuBERe RO Rel 1fn Worke| 3R | BRIEEE ©f
tﬂ@eebwe@l' %n%oniﬁ@é%@m&aﬁberﬂaﬁb{rgée %.hfoﬂlllg:_l. a;sai}‘calr R8s a

0SSl e correspond t t he.hephavi oucr o m_nera

e Fatr L B0 Etr e 0% SR 2ehan T PEeE tgphss thee fuel
pleselhd havenai oaxtioupr @dtémea dwdbemhi &h hhs aambi ghime,
S, i L to i dati o I i tion, .

Q%OUI%OEEGe Q@%géi%%ﬁgéé aﬁ% ﬁ%ﬁ%gg%.ﬁﬁathéﬁéééég%%Yﬁx &0
theotiove! Fusthbeshoubd BE svawl enamdliasexpehsthe pgesent

invention to provide the processes for operating diesel

engines which have high environmental compatibility.

This object and further objects which are not stated
explicitly but are immediately derivable or discernible
from the connections discussed herein by way of
introduction, are achieved by a fuel composition having
all features of Claim 1. Appropriate modifications of
the inventive fuel composition are ©protected in
subclaims. With regard to the process for operating a
diesel engine and to the use of ester-comprising
polymers as flow improvers, Claims 24 and 25 constitute

a solution to the problem.

By wvirtue of a fuel compdsition containing 20% by
weight of diesel fuel of mineral origin and from 0.05
to 5% by weight of at least one ester-comprising
polymer which comprises repeat units which are derived

from ester monomers having 16 to 40 carbon atoms in the
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produce. Furthernore, it was an object of the present

20 invention to provide the processes for operating

di esel engi nes whi ch have hi gh environnent al
conpatibility. This object and further objects which
af'e %897é%5§éé5 explicitly but are i me8faf&Py007/051361
derivabl e or discernible 25 fsramthe connections

di scussed herein by way of introduction, are achieved

by1acheel xQpaesi ti andhavépdat alunifieat whesnof atd aiqartived
Ag ropriate nodifications of,7the inyentkve fuel . h
c ﬁ%s??FSH IPEOPEGCePdd 1% 7 stbctAi FET°W REPEGarld the

taltbleopr paéssal or iopesatsiungrd s3dgdive pels sdidienecand dvd.de

the_.use of ester-conmpri.si,ng. polynmers_as.fl .
| Sipi Over S CTEPEIR 94 M 25 Zhst T TU 8L 4°85uEPen Yool
t freepr obl mimeBglvprigénobnd buellecsipogie igrpdiesel fuel,

0% ' . ' | .fu iner.
CPALENT D9 R0 BYopdbehTbEl b GHIRE! sl Tlexd, SIATAR o

esleet - nprigergl peigaet wHich caPPREESS epeatetini tsioh

W@f&@oﬁtﬁbﬁeéfVﬁQne&éBﬂéeﬁéﬁfma@@§ﬂ§1§.haVing 16 to 40
carbon atons in the WO 2007/ 113035 PCT/ EP2007/ 051361

6 alcohol radical, and repeat units which are derived
fxOMRet efanrONoiee S BAR ngiveritd v faebonoaposttianthean

ALONG T FUER eq bl P SLERE! 00O ROSST BhEL Ot nca e
provide  a TUueT composition i ch conprises at Teas
one diesel 5 fuel of mneral origin and at | east one

biodi esglchuele Which, WohBo8:PIORert v profid e whbgh 15
is very simlar to _that of mneral diesel fuel,

B FREORE Y ety SR §h SOFHHSST (g Bt r BRewEBRré Makerials

B &l | @b Seonddr ALy thei @ e thddeedt he inventive fuel
conpositions can achieve a series of further

advant ages. These include: = The inventive fuel
conpdsetnans, cardden udkdséh enghueat cenabediopsebted with

' it h j 15 . .
OB TRl P DerhG QPCaTKET, -ECFL harRora Ritier FPSr S2E°S
ety tesl dwaving operke eall vexdd.

Preferred fuel compositions of the present invention
have a particularly high cetane number which can be
improved in particular by the use of biodiesel fuels
having a high proportion of long-chain saturated fatty

acids.

In addition, the present invention is aimed at the use
of very oxidation-stable biodiesel fuels. This allows
reduction of the formation of deposits in the engine,
which can lead to a low overall performance of the

engine.

Moreover, very high fractions of palm oil alkyl esters
can be used in the fuels. For ecologicalland economic
reasons, palm oil is preferred over the customarily
used rapeseed oil. For instance, the crop yield in the
production of palm o0il is significantly higher than

that of rapeseed o0il. Moreover, to obtain rape, very
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the fuel of the present invention wthout the engine
control having to be altered. 20 Preferred fue
conpositions of the present invention have a
particul arly high cetane nunber which can be inproved
i%op%9@76%1%93%y the use of biodiesel fB%TéEP%%S?h%5%361
hi gh proportion of |ong-chainp saturated fatty 25

acids. In addition, the present invention is ained at

therdseanelin¥er b roxééat bpiest apl echtedi;ee8l afl UREmicals,
This all ows reductign of the ongatlon of deposits in
tHPRMA Y 30 WATFCRCERTFead tBH | owFb9Rr al | Protection

pesties sancen©f bbe uerdi.neat Moheowame WEme highoe is not
fr ions of..pal moil _alkyl .esters, .can be used_i.n.th
ASFL SRl 18 BB R SR BE RS Ll ea
oitt &scpoefeetadionesythemcushomwhichy cased cudpevesdon of
j F RSt g r Y LAt pr. i-on
ks Eh Y e EIEIETOR Ypasntl | b1y PIORG] 9o 5
regrseed Foitl . tbFecv@®SORo obt &VFthape, 1veFgay® in rape
200434303 RCTdEP200716051361 7 large ampunts of

ecol ogically controversial chemcals, especially
fertilizers and crop protection conpositions, are
Us@tevdt, t hbalsaneili nElkyBpesiterdot hasel fa cedpatifhlcantly
i.n. production and has,to he cultiyated 5.n a _crop
r%ﬁéﬁ?%ncsﬁgae Oﬁ%%v%ﬁ%%r%53e+éalgiﬁﬁ%iE%eo aﬁ%ﬂﬁﬁiﬁhe
trivet Inale ddten) | sliposwindey igry dwer yadeseesl pédrsalkyl
Rl A s £8aseiona bHELReLA NALRase d LI APSIkyl ester is
production i1s difficult. 10 However, palmoil™ al kyl
eSS IRty sLgWREi c@mBBse= hi ghef diroubhpoicaee of the

(X . etk3e)i.n trhe aasls?ﬁtliiﬂlgar rr%tépféc@,sth th)el i bgesent
conpar.i.son t rapeseeq ol a esters; the c u .

ORI G o BuBaoBtr ap kyTEbebEr | SF Sty hich
lpweroftapproxo f -pddmnotheatlage eftéhe for producing fuel
compositions without the low-temperature properties

assuming impermissible values.

The fuel composition of the present invention comprises
diesel fuel of mineral origin, i.e. diesel, gas oil or
diesel oil. Mineral diesel fuel is widely known per se
and is commercially available. This is understood to
mean a mixture of different hydrocarbons which is
suitable as a fuel for a diesel engine. Diesel can be
obtained as a middle distillate, in particular by
distillation of crude oil. The main constituents of the
diesel fuel preferably include alkanes, cycloalkanes
and aromatic hydrocarbons having about 10 to 22 carbon

atoms per molecule.

Preferred diesel fuels of mineral origin boil in the
range of 120 to 450°C, more preferably 170 and 390°C.v
Preference is given to using those middle distillates
which contain 0.05% by weight of sulphur and less, more
preferably less than 350 ppm of sulphur, in particular

less than 200 ppm of sulphur and in spedial cases less
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15 nethyl ester). In a particular aspect, the present
i nvention thus enables the use of particularly high
proportions of palmoil alkyl esters for producing
fuel ositions without the | owtenperatu
pW%p%P@72£13%%§un1ng i nper mi ssi bl e vaIu@@T/§quﬂ%/@§%§6l
conposition of the present _igvention conprises diese
fuel of mneral origin, i.e. diesel, gas oil or
digsg! 501 bpmM Regalpdieselkofuekamd 1w delsy Khewn 1REHSEe of
and_is commercial | avallabgﬁ tgH? S uaggraﬁfod Hg
2BULRANT 5 LM%F f PAPEFEREAY Myt alh T ygates
swhiahl e Asva fubéeﬁor audgesebdengtbe Riegdelingan heder
i ned n1dd| dlstll ' ar y
ettt e b BEn kb pi e soneain
t@mlydlemeﬂlfuﬂrOppgtemmﬂ)/@ﬁclndbyarkm@@sq and polar
es a a b d b Vi
R LA T e Sl AL SP%eaﬂ%. es%%‘tes
f\mlélr%hofha}ﬁ%eﬁér ofilgth LBaEonn PRENtFankRleF 1 in
%lea@wrpn@ép&@blmolo@ aely 39GL. sﬁ’e'izl%qef Qfa@aacse |b‘élow

to _us 0 ddl e dlstljl |ch cont
8# %)%%& bySmFg%Fle %Eﬁglﬁhurasan%lb"r Of)r &F@P&@Fy by
| €lss tha@cﬁéﬁummm@séhsubphuéssLn aaétiambar sésabillean as
200 f sul phu eC|aI cases less WO
j%ﬁ?%%@&%ﬁ%f C#?éﬁf%%??% % 8 than 50 ppm of
sul phur, for exanple less than 10 ppm of sul phur.

T’ﬂ?é( q{l%é?ﬁaecfl%r a@ﬁéc‘b@?ﬁ? mygdl Slgééi' lt+ades I Glneral

have been subjected to réefining under hydrogenating
CORETIH 0fS, Pehdsdfl cHifRe R W6iRt al i GRorile sharge of

p@foporﬂ% O@Sblﬁfnzpﬁl y afiorat lgfre?ﬁ&d allﬂlyar 1 C@&UEOSnCiﬁmz/E‘lehnd
are re a ose. m e disti es ic o
JBYR o 51 ¥%%%%%¥s bgl 31—}7 %r IB%??%%$ ?g 40°c
bﬁi(ﬂ%%m%ﬂfﬁj in special cases bel ow 330C. Synt hetic
fuel s, as obtainable, for exanple, by

The fuel compositions of the present invention comprise
at least 20% by weight, in particular at least 30% by
weight, preferably at least 50% by weight, more
preferably at least 70% by weight and most preferably
at least 80% by weight of diesel fuels of mineral

origin.

In addition, the present fuel composition comprises at
least one biodiesel fuel component. Biodiesel fﬁel is a
substance, especially an o0il, which is obtained from
vegetable or animal material or both, or a derivative
thereof which can be used in principle as a replacement

for mineral diesel fuel.

In a preferred embodiment, the biodiesel fuel, which is
frequently also referred to as "biodiesel" or "biofuel"
comprises fatty acid alkyl esters formed from fatty
acids having preferably 6 to 30, more preferably 12 to
24 carbon atoms, and monohydric alcdhols having 1 to 4

carbon atoms. In many cases, some of the fatty acids
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10 the Fischer-Tropsch process, are also suitable as
di esel fuels of mneral origin. The kinematic
viscosity of diesel fuels of mneral origin to be
used with preference is in the range of 15

£3B?§ferably 1to5 m2/s andpggb@€3%@79051361
preferably 1.5 to 3 m®2/s, _-mgasured at 40C to ASTM D
445. The fuel conpositions of the present invention

CRAPT | §8nt3@nat ohaast t%8% By Wehghl, idduRAk! | Béhdls.at The

| east. 30% efer bly at | east OW b
wBPghEY ﬁ%?e ﬁe %]g%i%b fReads 76y : ¥r§|§alanol

n@shanobferabkypaﬁblleaahd80%bhyaweught ﬁkt@ﬁﬁsel being
fé@l§e§reg1neral origin. 25 In addition, the present
fhie? conposition conprises at |east one biodiese

fuel conponent. Biodiesel fuel is a substance,

%Q%ﬁé%yoﬂno‘%ﬂs Wi ot(%&'lo\kg af A6 éﬁ?ﬂélvgge%@e%atble

or animal naterial or derl vative

virgepreah Baduddd gn gan nleiapluéeés i rapteedaneg wibh the

M DeEaE 1 sh €Sele fﬁ@im 'cﬁla pf&ﬁ@éé@d @1hodi g8Piandde oil,
b|0d|esel fuel, which_is fre Etﬂ%?also referred to

22OYPi Odites ef@ L bYRSERdf Qdl ¥ s€d W at$355F 9 o1l
abkibe estier, s dosurethdt obifat tc;o:ﬁcl ds1hawilngna el ablpynlm
re rabl 12 to . 24.car t ons, , and
SRR Pl RS ol T8 CCaPRon iar b Lf pehich
NPESy @@sve*sed sbremoénihel f belyowci ¢spRA0i2007/ be8O35allow,

FESQKLEP%QQW Oﬂéﬁl 0ild a.'H%i/ EQ%Ha' E‘o&EfmgtV&ﬁl%r tBGE® her

doubl e bonds. nonohydri ¢ al cohols 1hclude in

p%?ﬁmw%rl%%ﬁ%ﬁoplbe 4581 A orranbromneepaganofheat,
Rl thanols daeineg pi@éemmSS Eé%%b%& of aphtBivhich and

ez{llls\,/e?ecr{romlamme t\éj?fgeatlcaf ealkyl esters to be used
with preference may be obtained from these oils by

processes known in the prior art.

Preference is given in accordance with the invention to
highly C1l6:0/C1l8:0-glyceride-containing oils, such as
palm oils and oils which are derived from animal
tallow, and also derivatives thereof, especially the
palm oil alkyl esters which are derived from monohydric
alcohols. Palm oil (also: palm fat) is obtained from
the fruit £flesh of the palm fruits. The fruits are
sterilized and pressed. Owing to their high carotene
content, fruits and oils have an orange-red colour
which is removed in the refining. The o0il may contain
up to 80% Cl8:0-glyceride.

Particularly suitable biodiesel fuels are lower alkyl
esters of fatty acids. Useful examples here are
commercial mixtures of the ethyl, propyl, butyl and
especially methyl esters of fatty acids having 6 to 30,
preferably 12 to 24, more preferably 14 to 22 carbon
atoms, for example of caprylic acid, capric acid,

lauric acid, myristic acid, palmitic acid, margaric
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mat eri al and which can be used in accordance with the

invention are palmoil, rapeseed oil, coriander oil
soya oil, cottonseed oil, sunflower oil, castor oi
10 olive oil r oundnut 0|I corn oil, al mond_o

il
PEP e OREFhEFODP |, coconut oil, nustardsBEB/BPP00B{ 931361
which are derlved fron1anjm§;_IaIIOM/ especi al ly beef
tallow, bone oil, fish oils and used cooking oils.

Fasiher sexamples ddwcd udeahbsiwhi Glrideri veehéRMt  acid,

cereal wheat, 15 jute, sesane, rice hus tropha,
oF HIPOETA T aREIOH NSO BAT ’Fﬁédfatt]?/aﬁ‘ﬂjr’bé’ﬁ?k%l deid,

&sﬁ@dﬁm 0 d&eldJ,seoblmﬂct h Fuiet er eieal iRy leicht aipeedoselic
fromthese oi gessg kno§% iR the r|or ar.t

A Phof ot rao ey VBhEA abtaraaheRrir Hnoleic

Wt haf
|amE®Iiémnp@enhcghkth16e®¢638nclglynsxidega@@leuﬂlngld,

Ohd Sos SHE aa?ch’aé:Fné’Mé and.ohls which are derived

from ani ma | ow, an al so derivatives thereof,
especially the palmoil alkyl esters which are

aef | \éedpEEcQHb{IQEQhW%é@c@5 A cehal sprEabmt 0|1n\/(éHtS_LQ3n, a
pal m f %% is obtaj ned from e frU|t fl esh of éﬁéﬁﬂ

PR RFFIFY s Fufihe Jf%uutsgdar@l FrmPrdgesn ek y at
QM&&ktBO%hmy'ﬁeg@hﬁarﬁb&mapKéﬁéfﬁblyféUlﬂ&aﬁﬂiIﬂ%sby
have .an or n%% red co%our in the

P A g Thé V %%%?%Yna%m;eas é@wby welght of
(Hcﬂ:t&@tieﬁerfiad:@y Pacifcutstens smhtla;th ethedl asel|lldagd s16

acfaﬁfﬂc?}yveéﬁ%gylln asier BaPEy f @Ltct_L)ﬁ aG f%o Usef‘f:r'ése hllnclude

exanpl es here are comercial mxtures o y
propHRL EhGEyRY afde3swgieri af | paApifyr @sctlé} sa@ﬁl Fappyic
agdds. having 6 to 30, preferably 12 to 24, nore
preferably 14 to 22 carbon atomns, for exanple of
caprylic acid, capric acid, lauric acid, nyristic

o, yEalgurdd ¢ dti dosmpr gahiesNOf2@@Y/ 183035 esters are

PC-H Epzq}y7/19§&c§6%% %Olmﬁc%lu%e St]‘%%d Ges%c_l. df gfgcué%ble in
eni c acl oCeri ¢ acid, cero 1 C acl
;ﬁnqpndangq;wmﬂhjthe 1nventlon preferably have an iodine
number of at most 150, in particular at most 125, more
preferably at most 70 and most preferably at most. 60.
The iodine number is a measure known per se for the
content in a fat or oil of unsaturated compounds, which
can be determined to DIN 53241-1. As a result of this,
the fuel compositions of the present invention form a
particularly low level of deposits in the diesel
engines. Moreover, these fuel compositions have

particularly high cetane numbers.

In general, the fuel compositions of the present
invention may comprise at least 0.5% by weight, in
particular at least 3% by weight, preferably at least
5% by weight and more preferably at least 15% by weight

of biodiesel fuel.

In addition, the fuel composition of the present

invention comprises 0.05 to 5% by weight, preferably
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stearic acid, oleic acid, elaidic acid, petroselic
acid, ricinoleic acid, el aeostearic acid, linoleic 5
acid, linolenic acid, eicosanoic acid, gadoleic aci d,
docosanoic acid or erucic acid. In a partlcul '@@ﬁ?Ct

IO tHEO PresEN® i nvention, a biodi esel FuiEE< % 1361
whi ch conprises preferably atpy 10 | east 30% by wei ght,

nore preferably at |east 35% by wei ght and nost

X e%@rta@l ¥2 aby | ﬁﬁﬁ%héog{m@yﬁn@@é gbt:g@éra]s%yuo atedof at bg by
aci d est ic ave at least 16 . carbon .atons in

e 9h t?f fc'%ﬂgleraa%q e e SRR PPl ar

the esters of palmtic acid and stearic 15 acid. For

rﬁ@sgﬂ% %recsoe tt’ J:glffégxﬁa t%&l % trqr F‘Lalg‘r gpoiléy%?rs . are

genera as a mx
avbroiirs] witbh maan | mﬁdmma;?s pW@ﬁ-@habﬂﬂye h@ktagmable by

ggl e e Rordly MYombai tidoRar t a4 kar anHB?.’ELse

nore preferably at nost 70 and nost preferab
aﬂthﬁﬂﬁnl%lly THES 3 gHi HeehPREROoTRAS haakny eaknéﬁﬂ% pne

Se%u‘&r deup COM B dFe aréﬂér@édotb pérynsatueat 89 ester
ounds, mhlch aqtbe ern1ne to DIN 53241-1

PR o i RoyTeransCantrRe  oter
|am/emiamn fodr mthe pa;ntﬂleculchaliyl | othkeeel pollymers

| g f he V%éz?é 18P9! ”§81¥M%§?V9r m&@ﬁ?}gcf:g%tes

05| |ons ha I cul ar cet ane
3@%@% arcdly;a kel fﬁmarcacrrﬁﬁogrtd/mrs rsfl el ypr awpdigates.
i nvention may conprise at |east 0.5% by wei ght, |n
particular at |east 3% by weight, preferably at %st

BRARF VERGRIeERG RBFo FROTEr A7y 41° T o JoeerhapyLe
Weirtlitculefr bi odéehphciveited) | Madddickison,arde fumhrates

C sition . of th sent invent C ses

SERER L Rei i orRE RN, Bahbh g €S e o term
ROE{ER2Q0F1GEEG]1 - efldompasses methacrylates and
acrylates, and also mixtures of the two. These monomers

are widely known. In this context the alkyl radical may
be linear, c¢cyclic or branched. Moreover, the alkyl

radical may have known substituents.

The ester-comprising polymers contain repeat units
which are derived from ester monomers having 16 to 40
carbon atoms in the alcohol radical, and repeat units
which are derived from ester monomers having 7 to 15

carbon atoms in the alcohol radical.

The term "repeat unit" is widely known in the technical
field. The present ester-comprising polymers may
preferably be obtained via free-radical polymerization
of monomers, the ATRP, RAFT and NMP processes which
will be detailed later being included in the free-
radical processes in the context of the invention,
without any intention that this should impose a
restriction. In the polymerization, double bonds are
opened up to form covalent bonds. Accordingly, the

repeat unit is formed from the monomers used.
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0.08 to 3% by weight and nore preferably 0.1 to 1.0%
by weight of at |east one ester-conprising polyner.
In the present context, ester-conprising polyners are
5 understood to nean polyners whi ch are_obtain

P8P yARP T 21 hgOPdnomer conposi ti ons whi chPE6HF 3%%7/05¥361

et hyl eni cal | y unsat urated cojgpounds having at | east
one ester group, which are referred to hereinafter as

@%Sresﬁeﬂoﬁﬁﬁrléﬁﬁgr?ﬁoﬁ%ﬁéﬁ tnkgs de:cﬁg&a/lrferihe@ntaai 9% by
est er ups as ar e sj.de chain es
ot s Tndlarie G a0 chibariiol Gl Rpraht ) Breferably
(et In))acar% %ﬁSwe@.BAMAsa)nd poad yal Loylefémahﬂat g9 ansl/ B2% by
poI kyI nme, ar S

The @hl nél udeg$é§§5 unl cu a?g( 51[5%) éi%%” IU'% esﬂ%m Ester
medeahess abd vimgar at @sv Whi ctamiepn ha‘vemelu fiterene alcohol
algoholiradicals. The term (meth)acrylates

enconpasses nethacryl ates and acrylates, and al so
m xtures of the two. These nononmers are w dely known.

HEht hi spgeeiemakh%@éeﬁd r @@Lecaés@ay-@&n@eléiﬂ@a@olymer

cyclic or branc ove t he kyI r
ERBEA Batoth { HenBOb THEY e SEaeTtomR i SEaAl Y feps €0
COI% abir meﬁgwtlnmdﬁe pheﬁ@rabbydEHeaﬁ564duyeweeght and

nononer s Qa A6stq 4 2025J§?ts O”Bf' cé Kat units

al'conol and repeat are rived
fwlomlesaee d@nrgrvelds ﬂrmmngsverompeomeasbmvatnmsw nto 40

t@aer@éﬁozb@éméaﬂacake dheohS Madepept unit” is widely

known 1n the technical 30 field. The present
ester-conprising polyners may preferably be obtained

VI'T@ Eaaetﬁaﬁi,gaihdaoégaeﬂaambgmmﬁg rmill@ﬁfﬁb erméflelcogtain
, . a NVE process | i detaile

ﬁ%EErtgﬁgﬁg EMCﬁE& lwgﬁ%§%€g§ r%g$cg? gpﬁcégsg?lg#t

tde repéextumﬁt&haﬂunﬂenarenderimmdtﬁnmnaegtentmnnpm@rs

t}béf% ne€$| za Jﬂgbunlgad%g%ﬁe%onds%%ﬂg%gﬁdéfupﬁt%? orm
covalent bonds. Accordingly, the repeat unit is

fraldred LIRS TRANET $oU$REAr comprises preferably at
least 40% by weight, more preferably at least 60% by
weight, especially preferably at least 80% by weight
and most preferably at least 95% by weight of repeat

units which are derived from ester monomers.

Mixtures from which the inventive ester-comprising
polymers are obtainable may contain 0 to 40% by weight,
preferably 0.1 to 30% by weight, in particular 0.5 to
20% by weight, of one or more ethylenically unsaturated

ester compounds of the formula (T)

R

RZ O (1)

in which R is hydrogen or methyl, R' is a linear or
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WO 2007/ 113035 PCT/ EP2007/ 051361 - 12 The
ester-conprising polynmer may contain 5 to 99. 9% by
meight .in particular 20 to 98% by wei ght, preferably

to 95% wei ght and nost preferably_ 70 to_92% g
mﬂ@g%?ozfl}gﬁéét units which are derlveac?/%ﬁ?QQYéQ £361
nmononers having 7 to 15 carbppn atoms in the al coho
radical . in_a particular aspect, the ester-conprising

porgRehed may kednt@hi @l BavB0Ys By i Ghcarperef eraBlsy R
t 50 tq 5
m%?%h%?an%'noé%g%rg?' %%Pd%%%ggpégégﬁégaéléﬁtq%fgf%Q¥ of

repeatouniia —w@oah dre wderdilverl' f tonhegdtegenononens alkyl

having 16 to ? bon atons_in the al cohol radical.

1S PYP V1R8Nt tRe e%?%?o%oﬂﬁ??§rng pol ymer may

contain 0.1 to SOWbby wei ght, preferably 0.5 to 20%

éé% ﬁ% repeat units, which are derived from
ﬁoﬁ%r%°m$%%?%6 (Tt ot BCta i Bon atons in the

al cohol radical. 20 The ester-conprising poly
c HAPER 5RETPERERS abl %}lﬁ&traq%stan@ow@}e%eg htWthﬁi? ederive

r e by i ght ., Ciy
pre%@rg%#¥r§%e¢e§§%oggggbysﬁéﬁg%? an nos?ggﬁgﬁcrggﬁte’
adthehst 95ﬂéby)aefghatef r epeaproprilt s whirethaeerylate,
derived f on1ester 5 Nixture fron&mhich
tHOPH i BSBREBFLX %?rspn§Ut¥ I;HF@F greytlate, tert-
ahi @y Nahhe thaK ce9Nkaien dhd 0 pdB¥ Y WebehfacrPifer ableyy1
.tglt/o 30%253\/\59?3t in paFtélcularv&gS%o 3g‘[o%y Y
wehgHL) agfybitesor nore ethylenically unsaturated 30
ester conpounds of the formula (I) R R3\ 1Y R2 O
—¢§¢1qaykyh whilmetR) Bsrirjdtegen cruatet hyds Rlcyslapentyl

Iemet acrylate, cyclohexyl (meth)acrylate;

2

(meth)acrylates which derive from unsaturated alcohols,
such as 2-propynyl (meth)acrylate, allyl (meth)acrylate

and v_inyl (meth)acrylate.

The compositions to be polymerized preferably contain
10 to 98% by weight, in particular 20 to 95% by weight,
of one or more ethylenically unsaturated ester

compounds of the formula (II)

R

RO
W0R4 | (1)

RS O

in which R is hydrogen or methyl, R? is a linear or
branched alkyl radical having 7 to 15 carbon atoms, R®
and R® are each independently hydrogen or a group of

the formula -COOR" in which R" is hydrogen or an alkyl

"group having 7 to 15 carbon atoms.
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WD 2007/ 113035 PCT/ EP2007/ 051361 - 13 branched al kyl
radi cal having 1 to 6 carbon atons, R2 and R3 are

each i ndependently hydrogen or a group of the formula
-COOR__in which R is hydrogen or an al kyl rou

hd9i A§01/¢43B38arbon atons. 5 Exanpl es B%Tégg%8926951361
(1) include (neth)acryl ates, jfumarates and nal eates

whi ch derive from saturated al cohols, such as nethyl
(FeamplaesyPat ecrpenapt (#E1 hjaetyfate, n-propyl
(rmeth)acrylate, isopropyl (nmeth)acrylate, n-butyl
(fmeebhbaeylasbest erfun@rdey| andet hpderykat evlaieh derive

pentyl (meth)acrylate, hexyl (neth)acryl ate;

ol kT EORBE RS ncr STEPEE Such BE kel Hoant A~ SthyIhexy]
(&t pseylakee, cycl abexyh (metkacnHataate, 2-tert-
(met h) acryl at es which derive from unsaturated '

areriohertyl (mgeh) asrylatepy AYEY Lnee)tdo agiratlateal 13yliso-
( e i h) a e.

C%Pn%%%?l%%%@t 0 g[gg%%* %%r@%%g% pr é{éleAn)g%l y (::Hogﬁtthe%iaﬁ: ryfﬁl te
t deOBYW lhyenkr) ghtylanepanhideatar (2 th) a@a%llayeneisgatethyl-
of one or nore ethylenjcally unsaturated ester 20
COIBRIS of TS IR a1 ) Rodes iR (1 Fete Gty late,
Wil b iR 1 GoyEy POEN @HetiBlRM 1R, i S acli 88810  (meth)-

branched al kyl" radi cal having 7 to 15 carbon atons, R5
andrRae e daoretimdependeerl y meitogerrwolate gr dgFredecyl

t f.0 | a, - COOK" | L.C ' 1S, hydrogen or an al kyl
BB R g ettt b e Vi 8007 T1s085

PEILERPO0L P2138T 1 Rt ae PXBIPL 2801 2TRYR L, Chidhnots,

for example oleyl (meth)acrylate;

cycloalkyl (meth)acrylates such as 3-vinylcyclohexyl
(meth)aorylate, bornyl (meth)acrylate; and the

corresponding fumarates and maleates.

In addition, preferred monomer compositions contain 0.1
to 80% by weight, preferably 0.5 to 60% by weight, more
preferably 2 to 50% by weight and most preferably 5 to
20% by weight of one or more ethylenically unsaturated

ester compounds of the formula (III)

RS
F OR7 (11D,

R8 O

in which R is hydrogen or methyl,bR7 is a linear or
branched alkyl radical having 16 to 40, preferably 16
to 30, carbon atoms, R® and R’ are each independently

hydrogen or a group of the formula -COOR’’’ in which
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(rmeth)acrylates, fumarates and nal eates which derive
fromsaturated al cohols, such as 2-ethyl hexyl
(rmeth)acrylate, heptyl (nmeth)acrylate, 2-tert 5

but yl heptyl (net h)acryl ate, octyl (nmeth)acrylate
3G 5520 %p?ﬁ}?eptyl (met h)acryl at e, non@ﬁFT/y P2007/051361

(nmeth)acrylate, decyl (netR)pcrylate, undecyl
(rmeth)acrylate, 5-nethyl- undecyl (neth)acrylate,
dodecyl s ( nBidHRfE: rV'@EefulzaDE%Dy| dedecyhaving 16 to 40,
&%%%ﬁ{yl 3%{ trjdec L)eo 10 acryl ate,

2 i ° (et H‘)yaa'r'é?ciﬂ feMetr adecyl
(et h)acryl ate, pentadecyl (neth)acrylate;

(HRidp 1Ay Y oA esomploglarder i (vg fyr oAnensdkur ainedh) acrylates
al cohol's,  for_exanple oleyl (neth)acrylate;

el c&mqaxrl\(%ﬁrf%c‘f@/ma%%e% LehCABOBS vi AyFlyeFohexgecyl
1a B AGH AL €, rlﬂaéh%ﬁégaggégi ate; @gﬂhs Beryiate,
correspon i'ng fumarates an eat e In a tion,
m@t@r&eadfhmnowﬂmecmm@myﬂlaﬂms cont El—msﬁpi:opymheﬁ%iﬁycyl

s o ot 5o b b et Lo eh et oy PerRbAGTE RGeS
%O-é’tbl‘iﬁ/l\ﬁﬁﬂtgi@ec@/fl ONEn&Fh YBéE £, Bl iy | enBC§EbFr?£§QBHE§ESle

est er conpounds of theforrrua(lll) R R 11
2meatdh)igerivdiadie R | achgdeogen omemddryIRtd.s anpnﬁ@afcyl

T ALy e TR0l prelosablycy,

carbon
| (aeepe Bdentllay e, 30s bydrpgencosya gmeith)efcrtyie tfegr mbaosyl
-COOR "' in which 2007/ 113035 PCT/ EP2007/ 051361
15etR): acryq1‘aste'ny Q¥ or SHPP A kPR DR PRy 16meBh) -
4Qry1Rief.erably 16 to 30, carbon atons. Exanples of
conponent (1'11) include (nmeth)acrylates 5 which

m ol exa y _
% )%%?’% a?@éegﬁﬁggﬁs%gggad%%y}? %rret )2&?y?g§e£ butyl
v1nylcyclohexyl (meth)acrylate, 2,3,4,5-tetra-

t-butylcyclohexyl (meth)acrylate;

and the corresponding fumarates and maleates.

The ester compounds having a long-chain alcohol
radical, especially the components (II) and (III), can
be obtained, for example, by reacting (meth)acrylates,
fumarates, maleates and/or the corresponding acids with
long-chain fatty alcohols, which generally gives a
mixture of esters, for example (meth)acrylates with
various long-chain alcohol radicals. These fatty
alcohols include Oxo Alcohol® 7911 and Oxo Alcohol®
7900, Oxo Alcohol® 1100; Alfol® 610, Alfol® 810, Lial®
125 and Nafol® types (Sasol); Alphanol® 79 (ICI);
Fpal® 610 and Epal® 810 (Afton); Linevol® 79, Linevol®
911 and Neodol® 25E (Shell AG); Dehydad®, Hydrenol®

and Lorol® types (Cognis); Acropol® 35 and Exxal® 10

(Exxon Chemicals); Kalcol 2465 (Kao Chemicals).
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hept adecyl (neth)acrylate, 5-isopropyl heptadecyl
(nmeth)acrylate, 4-tert-butyl octadecyl (neth)acrylate,

5- et hyl oct adecyl (neth)acrylate, 3-isopropyl octadecyl

10 (neth)acryl ate, octadecyl (nmeth)acrylate nonadecill
(Vﬁ%t%g%%r%%@/@, ei cosyl (meth)acryl at e, PCBA5R29LHYRT361
(meth)acryl ate, stearyleicosy (neth)acrylate, docosyl
(nmeth)acryl ate and/ or_ ei cosyltetratriacontyl (meth)-
ANgGit e 1S RyAvtadAdy (Wtal e tedtest e ctrgrounds,

e Ca vyl o ¢
P ellal sty D R e B e
tdweexc Ottree sypolneeh tregs farmdr fatneese ek el eat ex2, THEe, et erre,
SO "R SRR LBl B Bl cacn
?ﬁ}%ﬁ ForpExaml @ rBY gaacd i (dmidnaedn at es,

mal eat es and/or the correspondi ng aci ds
with long-chain fatty al cohols, which generally gives

i Xt. f t , f I | at i
SIS SR e Bl TR DA S U1
alc o sedtud we e Al rorf@illls ak X enay be

Al cohol (r) . 7900, Oxo Al cohol (r) 1100; Afol(r) 610,
AN 2 atcle 15aa19e) T s e 1f GSHoT Ry sEs sl ;

A gtk (ka0 e SRACDR (1 S0 0T e, ons i
Newd @ JaohdbEadShelll tAGtheDetpimtad (aompddydisernd (thle and

I t Coqni A I 35 d Exxal . 10
BT A RS i i O e o it ol
2007 /L3038 RGHIER200% 05136k ablylln ARNGARR of 501

et hyl eni cal ly unsaturated ester conpounds, particular

ﬁroefle'ﬁeonc@qr@ @r\?é@llaé"lﬂ’hé-n( I‘Féﬁl)ré’éﬁﬂ &fed 0:dvéo the .

85 7 gnflf@%t 5.1 &5 B2, R3, R5, R6, R8 and
%p%lt%he%] il ae (1?')S (]1I Oan(} (I'11) are each 5
hydrogen in particularly preferred enbodi nents. The
wei ght ratio_qof ester nongners of the fornula (i”)
Component (IV) comprises 1n particular ethylenically
unsaturated monomers which can be copolymerized with
the ethylenically unsaturated ester compounds of the
formulae (I), (II) and/or (III).

However, particularly suitable comonomers for

polymerization according to the present invention are

those which correspond to the formula:

RIX R2*

R3* R4*

(IV)
in which RY and R*" are each independently selected
from the group consisting of hydrogen, halogens, CN,
linear or branched alkyl groups having 1 to 20,

preferably 1 to 6 and more preferably 1 to 4,  carbon
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to the ester nononers of the fornmula (111) may be
wthin a wide range. The ratio of ester conpounds of
10 the forrmula (I1) which contain 7 to 15 carbon atomns
in the alcohol radical to the ester conpounds of

th
F89 2087 (111959 oh contain 16 to 40 carBBARRE GG/ Hi361

the al cohol radical is preferahly in the range of 50:1
to 1:30, nore preferably in the range of 10:1 to 1:3,

15t esperharhy mevefls apryssiguted1by. ICohpondntl]| Yplogen
COMBLL €0 Paf L iUl Al ehivheni ¢l | ¥a HosalWrakedor cne
nononer s i Ch can be copolyneri zed Wit t he

eényllfﬁnb%h?y unsat @&@h@dee%ze? ,CORPPLRESa ofirdhea 29near
formulae (1), (Il1) and/or (l111). However, particularly
s t bbbkechedoadieny lf orr pbkymeli gabios deoumdi gy to 10,

the pre t Lnhnyention _are those i ch, correspond to
e PEERETY . bDSRN ¢ Ol ol QB EE AN F OB RPORT irpon
Refor¢ ewBa6h magepsndeabdyi setedt 8¢ if rign (he-0y ouAlogen
consi sting of hédrogen, hal ogens, CN, linear or

I eefehe dPARKSF 28R Bu FR IRRA TRy 1Wh@r90?13@Spﬁ%*%r%%mgﬁﬁl of
d f /
(55,800 ce meciortlyh (b ook bon JOG007I13835

sustodlityed dyodps ohé2nnd) 3halcodgencaxttansa teher ehichsmay
the nunmber of rbon ato of . the_ al kyl rou far

e et B2 B0 TRl ) M ofeh b kRa Pk b ranLy
aAKeIWIndl Fhdyayh 9E04RS RAMIRG Hf Ccdfbo® RESHEr 8Bl ¥he

2 to 6 and nore preferabhg . to 4, carbon_ atons Lch,,
rewc e ldubst idnauEy by (FY oR{ 2n- £)(=Kal ¥BeR at ohE (=Y )R™,

B er byt prbnes WRoeoes, HeJubpLy gl cobaRe
oy @l (eal kyl™, gr AIRS , hawti xgh 3 rien, 8 kear loma tatronirz ashi eh thmy an
‘additional R®", aryl or heterocyclyl group, where Y may
be NR®, S or O, preferably 0; R> is an alkyl group
having from 1 to 20 carbon atoms, an alkylthio having 1
to 20 carbon atoms, ORY? (R'™ is hydrogen or an alkali
metal), alkoxy of 1 to 20 carbon atoms, aryloxy or
heterocyclyloxy; R® and R’" are each independently
hydrogen or an alkyl group having 1 to 20 carbon atoms,
or R® and R"" together may form an alkylene group
having 2 to 7, preferably 2 to 5 carbon atoms, in which
case they form a 3- to 8-membered, preferablyIB— to 6-
membered, ring, and R® is hydrogen, linear or branched
alkyl or aryl groups having 1 to 20 carbon atoms;

R} and R* are independently selected from the group
consisting of hydrogen, halogen (preferably fluorine.or
chlorine), alkyl groups having 1 to 6 carbon atoms and
COOR’" in which R®" is hydrogen, an alkali metal or an
alkyl group having 1 to 40 carbon atoms, or R*" and RY
together may form a group of the formula (CHz)n+ which

may be substituted by 1 to 2n' halogen atoms or C; to Cu
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10 be substituted by 1 to (2n-1) hal ogen atons,
preferably chlorine, where n is the nunber of carbon
atons of the cycloal kyl group; C(=Y*)R5*,

Y*) NR6* R7* =Y*) R5*, SORS*, SO2R5*, OS2R
Eli(n‘@ %%9%113@5#@5*2 P(=Y*) R5*2, Y*PRS*2, PC’WW%{@V@@&
NR8*2 which may be quaterni zgd with an 15 additiona
RS*, aryl or heterocyclyl group, where Y may be
NRBkyng@qus progtf efqan ytlge Rermudaak @XylY gFéap) where
h vin rom1.to , 4 an kykthio_ha
3 togz géré%n %gfg?gggﬁS (Eﬁ% %% %S%rggeggorg ¥enea
a&}k@dze getialheral kaxylefstl 1 0o20thar Bdh, aOMsR> and RY
aryloxy or 20 heterocyclyl ; R6* and R7* are each
| Fepehte Ty DYErdgechrt %ﬁk%ﬁ%yl group having 1 to
20 carbon atons, or R6* and R7* together may form an
al kyl ene group having 2 to 7, preferably 2 to 5
candonpraebasredn mhmohomease A%y fanmladd- tydroxyalkyl

e Bt oy e 8 20 Oeret a0, S,

OF QMRS M@k HelyBu 1 20 caﬁb@ﬁaakymateRS* ang -R{drakeethyl
|ndepen ently selected fromthe group consisting of

HyelFlorseiny Lated ogen 2( pvérersBirgPyiluor ietlrcrkhiR i ne) 2 5-
> 6 d1304
G IR © IR o 8 O
gfmmmmﬂexoaﬁﬁnoanhym atoossh ) mrﬁsaktemdsaéh as N-

e forma gr t he for
b BB B W AP R at SréL e go-

MR 2007/ 113035, &;E/l%%%oow 0513§ld1bu1: 1a§llk%hexadecy1

groups or formthe formula =0) - Y*- where n'
|§thh)@C6fylpi“€¢:er aplyrBles 49 an&ma'thvgcagl@léfuﬁé@ld and

a e 5;% ;

Zt% ra x%/{be;nr e néd-ir oglglr?z %%t}{gecrg\}la he Sgr%gf err ed
cgﬁ@ﬂmﬂﬁﬂyﬂdyﬁbxyéuﬁymkﬂimghhnmnwlkyI (retimmaoeyl ates N-
such as 3- hydroxyprop | _met hacryl ate,

3w tha R SRARIENA t rﬁi&&%ﬁaa%eecylz hy dk8kiBi RS meth-

cryloylamidoacetonitrile, 2-methacryloyloxyethylmethyl-

cyanamide; cyanomethyl methacrylate; aryl
(meth)acrylates such as benzyl methacrylate or phenyl
methacrylate in which the aryl radicals .may each be
uhsubstituted or up to tetrasubstituted; carbonyl-
containing methacrylates such as 2-carboxyethyl
methacrylate, carboxymethyl methacrylate,
oxazolidinylethyl methacrylate, N- (methacryloyloxy) -
formamide, acetonyl methacrylate, N-methacryl-
oylmorpholine, N-methacryloyl-2-pyrrolidinone, N-(2-
methacryloyloxyethyl)-2-pyrrolidinone, N-(3-methacryl-

oyloxypropyl)-2-pyrrolidinone, N- (2-methacryl-
oyloxypentadecyl)-2-pyrrolidinone, N- (3-methacryl-
oylokyheptadecyl)—2—pyrrolidinone; glycol dimeth-
acrylates such as 1,4-butanediol methacrylate, 2~
butoxyethyl " methacrylate, 2-ethoxyethoxymethyl

methacrylate, 2—ethoxyethyl methacrylate; methacrylates
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nmet hacryl ate, 2-hydroxypropyl nethacrylate, 2,5 10
di net hyl - 1, 6- hexanedi ol (neth)acryl ate, 1, 10- decanedi ol
(rret h)acryl ate; ami noal kyl (neth)acrylates such as N

3-di net hyI am nopropyl ) net hacryl am de, 3-di et hyl ani no-
1340 et Yy | at e, ~ 3- di but yl ami nohexddelcyiF2007/051361

- (nmeth)acrylate; nitriles of jgmeth)acrylic acid and 15.

ot her nitrogen-containing methacrylates, such as N
(@fet ha@ﬂ'}@lbyl oxyeegl g di i sobelRyl Reti ntagrafydrofurfuryl

(ry oﬁ:ﬁr&}ﬁ &oédg)e(%/g:]W%%?i&g?ggﬁ%\éée&&yIrnogse?%{’ne{%y?:ce’

ettt hoyartonet hyl redtieecyybdes, aryl 20butoxypropy1
(et h) acryl ates _such_as benzyl net hacrél ate or_ phen

Qﬁﬁﬁﬁﬂ%ﬁ§§qr1QM%QFﬁyﬁhé2aw§py#3§yé§F Y%aym@SEﬁCB¥¥ater
tHHA tOnd Sl @spipstd T ut gdin6a %ﬁeemxyethyl

cont ai ni ng net hacryl ates such as 2-carboxyeth
laite:,, céw@mwlmtﬂm&thml haveyhateylete, furfuryl

e

. Qé/dHH?{y@tQJd:@@netMyllet hacr mte@ylbc%ymw:éol i di nopeethbidethyl

nmet hacr yI oyl oxyet hyl LY yrrolidinone, N (3-nethacryl-
@W&W - 2- py?t l@Fﬁw@ﬁ*éhYN(Z FetREcyLa3e 1-

I lid t
L
ac—reydl'@b@@tmdh mhb,o&yﬂlatt@ne@trhﬂoxyaﬁmxyrly rettbac2ylate;

E%tttﬁﬁaryxyet s 208 s efapRorat mRa iy, Suen s 2,3-

5 1,
oot ;}%@Eﬁo g 2 O A0S fﬁﬂfcﬁr?c?&%@ﬁ 361nadfy1 ot

such as tetrahydrofurfuryl
fethadcyilare - 2\T|PFF)®IPU>1yet horgehhRgrykathacr yl a2 ebromoethyl

et hyl t yl gfgypro
ttftg)acr |1|a3:Peé.V rby Jt#ﬁi E%lw (’rﬁ/ %]&hh a%?f/?m thyl
Eemy@b&ﬂeayboXpﬁ&&bﬁblnﬁbhaabybahees such as
met hoxynet hoxyet hyl net hacryl ate, benzyl oxynet hyl

76 Bhagoyhauey1f ur f ur ylmethacrylate, 3, 4-epoxybutyl
methacrylate, 10,1l-epoxyundecyl methacrylate, 10,11~
epoxyhexadecyl methacrylate, 2,3-epoxycyclohexyl
methacrylate; glycidyl methacrylate;

phosphorus-, boron- and/or silicon-containing meth-

acrylates such as
2-(dimethylphosphato)propyl methacrylate,
2-(ethylenephosphito)propyl methacrylate,
dimethylphosphinomethyl methacrylate,
dimethylphosphonoethyl methacrylate,
diethylmethaéryloyl phosphonate,

dipropylmethacryloyl phosphate, 2-(dibutylphosphono)-
ethyl methacrylate,

2,3—butylenemethacryloylethyl,borate,

methyldiethoxymethacryloylethoxysilane,
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nmet hacryl ate, 2-butoxyethyl nethacryl ate, 2-

et hoxyet hoxynet hyl net hacryl ate, 2-ethoxyet hyl

nmet hacryl ate, allyloxynethyl nethacrylate, 1 10
ethoxgbut net hacryl ate, net hoxynet hyl nethacrglate

|
1vet & Q?é¥%§@3%ethacrylate et hoxymet hyPCREERARE Y/ Qe £361

met hacryl ates of hal ogenated@l cohols, such as 2, 3-

di br onopr opyl nethacryl ate, 4-bronophenyl

n@t ey Pb@%@hachtﬂwzhm©?bagrbl®b9r met hacryl at e,

2- bronoet hyl 15 net hacryl ate, 2-iodoet hyl

n@inﬁbryhaﬁédeshloﬁ@metmﬂamp&ﬂhaviWYhtechéwkidayl vinyl
Lhacr | ates s

t
%u‘fwyfﬁ@%%cﬁ%%ﬂe G Ere AR SRR
th e, decyl neth | at
“%t%%%%  ohex Fo0) AETRLE FoFat e BRGE ayl a5 2+ (1-
ek fags 13t Fbtm@PS@ngH§acr9959@ 3MNA/aQmorpholinyl) ethyl

sil'icon- contalnlng met h- acryl at es such as
Zhﬁ@tMtambeMQSphato)pndpyl metlhd@ryledhecryloxyethyl) -2-

2-(e hosphlto)propyl net hacrylate, 25
(ﬁéﬁﬁi%%% osﬁilnonethyl net hacryl at e,

yl phos hon et hyl net hacr Iate
%Q %% Ia%ﬁ%gﬁﬁ At 2 propyl met hacryl oyl
phosphate 2- (d|butylphosphono - ethyl nethacryl ate,
I

VLNt y %WEﬁE&?%E@@IoyFEYﬁ?PeBoraF@Vlng an  alkyl

R Ao T R L L e 2007 LLARERS

netpactiy | Alg; ayé #1Q9§£gﬁ§; EQBS@%@H@EQ ¥kD¥knes having
chl’ori de, vinyl uor1de, vinylidene chloride and

vunyalbwhesﬁbabmtdent hetéﬂwmymi¢@,(ﬂ@@h)asryuavéspluene

suc as_2- 0 th acrylate, 2-
P TReE P ERRS  hhrbeibegt Ty NS, 26t Ekample

lndrzomama&lx@ﬁ@ hyId)mzﬂd&wsrt@lﬁedien;qnetribromostyrenes

and tetrabromostyrenes;

heterocyclic wvinyl compounds such as 2-vinylpyridine,
3-vinylpyridine, 2-methyl-5-vinylpyridine, 3-ethyl-
4-vinylpyridine, 2,3-dimethyl-5-vinylpyridine, vinyl-
pyrimidine, vinylpiperidine, 9-vinylcarbazole, 3-vinyl-
carbazole, 4-vinylcarbazole, l-vinylimidazole,
2-methyl-l-vinylimidazole, N-vinylpyrrolidone, 2—#inyl—
pyrrolidone, N-vinylpyrrolidine, 3-vinylpyrrolidine,
N-vinylcaprolactam, N-vinylbutyrolactam, wvinyloxolane,
vinylfuran, vinylthiophene, vinylthiolane, vinyl-
thiazoles and hydrogenated vinylthiazoles, vinyl-

oxazoles and hydrogenated vinyloxazoles;

vinyl and isoprenyl ethers;

maleic acid and maleic acid derivatives different from
those mentioned under (I), (II) and (III), for example
maleic anhydride, methylimaleic anhydride, maleimide,
methylmaleimide;

fumaric acid and fumaric acid derivatives different
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vinyl esters such as vinyl acetate; styrene,
substituted styrenes having an al kyl 10 substituent
in the side chain, for exanple a-nethyl- styrene and

a-et hyl styrene, substituted styrenes havin an alhyl
Dt Ueht3®HP the ring, such as vinyIt%ﬁTéﬁﬁ?oQﬂﬁp 1361
p- met hyl styrene, hal ogenatedstyrenes, for exanple
nonochl or ost yrenes, dichl orostyrenes, tribronostyrenes
1Bremothese amorwonst emeder heller oChe) iandi MAT) -
conpounds such as 2-vinyl pyridine, 3-vinylpyridine,
2-nmet hyl - 5-vi nyl pyridi ne, 3-ethyl- 4-vinylpyridine,
2112 di pRdbyttboni NBEPY ciotom@metisny| TPy r i ®adi Nbe  varied
vi nyl pi peri di ne, 9-vinylcarbazole, 3-vinyl 20

R AV i arti®zolr@d 1 BFORANT dRFqféle of the

%56&3%&1%&1 Sy %ga&gﬁzol&ié\* Uil 1 2P be in  the
- VI - pyrrolidone, N-vinylpyrrolidine,
Srangy/| fiyomoDdi dbné0% Mwiwedadapr abeefembly from 0.01 to

i nyl but yr ol act i nyl vinyl fyran, .
0% i e Ry FoREEe sty bR Bk Soites B0k Bv
Ryglr pgenatosd ng nybt htAZOl @SmbYsyYdn R ESiaNdand for

hydr ogenat ed vi nyl oxazol es; vinyl and isoprenyl
erdrekag il eineading andhral ®reraditd ofer Ofat ithes monomers

i.ffere nt j u ) . a
R
anhysbgede,cortlaimiirde, netbybenl ei npdesphomasi-coatadning
and fumaric acid derivatives different WO 2007 11? 35
EH 2 00 AR5 1361 L PR GO RIS e FERPORSED ufdeRIE ), e

ilnindnbd | 1 the The HRpRRAGON §F CcemeRerfoddmdr£ancan
be varied depending on the use and property profile
dgfhatafors ot yrestriatgénepralls thy sveirdpor t iBnpPanyleular

in dhe range.frompd to 60%h I ght . P -%ngly from

qu '£° tgD 4 ‘”ﬁ%‘%kbty a\/\r}e(?é)nrtefge% n%’réaf'pcgle"f elﬁgk‘f{/l rom0.1 to
10% by weight. OsM ng to the conbustion properties and
for

The comonomers (IV) and the ester monomers of the
formulae (I), (II) and (III) can each Dbe used

individually or as mixtures.

Surprisingly, ester-comprising polymers have a better
activity in mixtures of mineral diesel fuel and
biodiesel fuel which comprise merely a small
proportion, if any, of units which are derived from
hydroxyl-containing monomers. This is especially true
of biodiesel fuels which have a high proportion of
saturated fatty acids which have at least 16 carbon
atoms in the acid radical. Accordingly, ester-
comprising polymers to be used with preferencé in the
inventive fuel mixtures preferably contain at most 5%

by weight, preferably at most 3% by weight, more

'preferably at most 1% by weight and most preferably at

most 0.1% by weight of units which are derived from -

hydroxyl-containing monomers . These include
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ecol ogi cal reasons, the proportion of the nononers 10
whi ch conprise aromatic groups, heteroaronmatic groups,

ni trogen-contai ni ng groups, phosphorus-cont ai ni ng

groups and sul phur-contai ni ng groups shoul d be

@i Q%%ﬂ13®%£proportion of these nmonoWEFEERHHO7/051361
therefore be restricted ta % hy weight, in particular
15 0.5% by wei ght and preferably 0.01% by wei ght. The
curbnesmed sky(l Vimahl) eheyéstes moworreiny bf atehols. These
fornul ae (. L) and (1]1 an_each be used
AT 197 Sk et b ST ori o ngly
ester-conprising polyners have a better activity in

m xtures of mneral diesel fuel and biodjesel fuel
Whitthl &0kDr | SRS heF ef§RESFERY  PPOYBRYFonliaVe ady, Petter
RS, 1) ch AT endgtlyed | iem ZoluAlioxvh; o0l & 89 and
NMONONEr S. is 1s especially true of biodiesel fuels
\ihi cphi desle fudil givhprbpaoiipor sef orslat ux asedll abtrppacicdsn,
whi ch have at | east 16 carbon. .ato in the acid

radi @AY AREor' TR Y, Ué)é'ttesr-w}é‘éﬁ%r F@?ng?)olfﬁﬂé‘} sMPGopET S
usRei M t hopyetarenaeaifihBe 30 ddwent i vadfivghsn Xd#Ir eshe
preferably contain at nost 5% by weight, preferably
dtonmsla 3% by weight, nore preferably at nost 1% by
mghght and nost preferably at nost 0.1% by wei ght of
units which are derived from hydroxyl-contai ning
nononers. Jhese include WO 2007/113035

PCT/ EP20071-051361 22 _ hydroxyal kyl (neth)acryl ates
andKUZnyI | cohglpsl.0 These nononers have been detail ed
above. \S} V, ester-conprising polyners havél¥’),
better |5 actiivity in mxtures of mineral diesel fue

and biRdiesgly fuel which conprise only a snal
proportion, 1f any, of repeat units which derive from
nononers havi ng oxygen-contai ni ng al cohol radicals of

t he

where

R is hydrogen or methyl, R is an alkyl radical which
is substituted by an OH group and has 2 to 20 carbon

atoms, or an alkoxylated radical of the formula (V)

_1113 }{14
H | V
—fCH - CH-O3- R1® V),

in which R® and R are each independently hydrogen or
methyl, R is hydrogen or an alkyl radical having 1 to
20 carbon atoms, and n is an integer of 1 to 30,

R and R'? are each independently hydrogen or a group
of the formula -COOR’’’’ in which R’’’’ 1is hydrogen or
an alkyl radical which is substituted by an OH group

and has 2 to 20 carbon atoms, or an alkoxylated radical
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formula 10 (IV R R12 ):1l 0O where R is hydrogen or
met hyl, R10 is an al kyl radical which 15 is
substituted by an OH group and has 2 to 20 carbon
atons, or an al koxyl ated radical of the formula

R 30 B3 B%H Q R 15 (V), 20 in wieH 5 7§¥ Rl

are each independently hydregen or nethyl, R15 is
hydrogen or an al kyl radical having 1 to 20 carbon
#forhe dmrmliss @R integer of 1 to 30, R11 and R12 are
each i ndependently hydrogen or a group of the formula
-COOK "' " " inwhich R "' is hydrogen or 25 an
al kyl rﬁgica which is substituted by an OH group and
has 2R® 2R €arbon atons, or an al koxyl ated radical WO
2007/ 113035 PCT/ EP2007/ 051361 - 23 of the fornul )
2

(\L)-{-BHRJ}H-.O:@_- O-n R 15 (v), 5 in which

and R14 are each”ithdépendent!|y hydrogen or nethyl,
R15 is hydrogen or an al kyl radical having 1 to 20
carbon atons, and n is an integer of 1 to 30.
Ester-conprising polyners to be used with preference
10 have a thickening efficiency TEL00 in the range of

41 whirlsORmansl Br ep&calsiarly . deprayenpls  hydregen or

. s e . ¢ ; '
PR EEON " EF ePRAZETH Crutg 2o LS, FhvdAg L o
2D Gy stoarsd End rl(3) ,arusimgdedd f eitght3 Oaf

pol yner. The 15 desi gnati ons KV100 and KV40 descri be

the kinematic viscosity of the oil at 100C and 40C
FRSRECIHMRINM i®g polymers to be used with preference

have a thickening efficiency TE100 in the range of 4.0
to 50 mm?/s, preferably 7.5 to 29 mm?/s. The thickening
efficiency (TE100) is determined at 100°C in a 150N
reference oil (KV100 = 5.42 mm’/s, Kv40 = 31.68 mm’/s
and VI = 103), using 5% by weight of polymer. The
designations KVlOO and KvV40 describe the kinematic
viscosity of the oil at 100°C and 40°C respectively to
ASTM D445, the abbreviation VI the viscosity index
determined to ASTM D 2270.

The ester-comprising polymers to be used in accordance
with the invention may generally have a molecular
Weight in the range of 1000 to 1 000 000 g/mol,
preferably in the range of 25 000 to 700 000 g/mol and
more preferably in the range of 40 000 to 600 000 g/mol
and. most preferably in the range of 60 000 to 300
000 -g/mol, without any inteﬁtion that this should
impose a restriction. Theée values are based on the
weight-average molecular weight M, of the polydisperse
polymers in the composition. This parameter can be

determined by GPC.
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ASTM D445, the abbreviation VI the viscosity index
determ ned to ASTM D 2270. 20 The ester-conprising
polymers to be used in accordance wth the invention
qggogenerall%3have a nolecular weight in the range of

1 RQ7A1D¥3 D00 g/ nol, preferably i nPtREEFaRGE/ Bpl36l
25 000 to 700 000 g/nol and oqore preferably in the
range of 40 000 to 600 000 g/nol 25 and nost

preferably in the range of 60 000 to 300 000 g/nol,

1.t hout Lntentio t hi,s: sho Lpo .
\p&élté r i%ﬁ%%gn?r%eséeé%%%gs Sre }ﬁlacg{;d%oa%l t r#eg) Yrdined by
Weh Ditte BVeiege nRteculratedei gbteM ebmbbendsl ydirsgfersdly

polymers in the conposition. This parameter can be 30Q
& nPn &P BAIERET SAG Y 07/ M 3535 CPET/ B0 7P65 13680 10

dedt
2m4?reT hﬁr@f@%gﬁwdl@@@o'&gﬁ%m W £ @i B§e9Q£§wgd1bz to
po Iy

ynmerizing unsaturated ester conpounds prefera
Have. drlpod yohispestset yedVivh detetreinaddey o3PA- to 10, 5

more preferably 1.05 to 6.0 and nost preferably 1.2 to

5.0. This paraneter can be determ ned by GPC. The

afidi beehukecelirhec esti@le CeppelkrStBgpROLYHBr Sod Bymdlod is
critical for many applications and properties. 10

Aeor ditighycak hef st @b merissliing PemfePgidmprpperties.

rgng yme gradi_en I S,
copé%%%%%%ﬂ%hd/%ﬁegr§%$e22%g§§ﬁ§fégggl&ﬁaéﬁﬁiﬁyn%?g be
arghdpradi erfopodpaleyrer s cgnaBiéent5 obtapaledieror block
exanpl e, by altering the nonomer conposition

(ﬁ?égiﬁm 5T Qﬁné%ﬁ%%rﬁPQﬂégﬁﬁfﬁomﬁh. The bl ocks
derived from ester conpounds of the forrmulae (I),

(1) and/or illl) preferably have at |east 30 nononer
Uiask 200Pheypespar @ichn efaghenpol walKoUYEesiser sC3R omPe

%ﬂﬁgﬁﬁ%%géed%%grlQSQaﬁﬁf@PSI&hpnsahﬁeggﬁgm R8le S€monomer
composition discontinuously during the chain growth.
The blocks derived from ester compounds of the formulae

(I), (II) and/or (III) preferably have at 1least 30

monomer units.

The preparation of the polyalkyl esters from the above-
described compositions is known per se. Thus, these
polymers can be obtained in particular by free-radical
polymerization and related processes, for example ATRP
(= Atom Transfer Radical Polymerization) or RAFT (=

Reversible Addition Fragmentation Chain Transfer).

Customary free-radical polymerization is described,
inter alia, in Ulimann's Encyclopedia of Industrial
Chemistry,'sixth Edition. In_general, a polymerization
initiator and a chain transferrer are used for this
purpose. The usable initiators include the azo
initiaﬁors widely known in the technical field, such as

AIBN and 1,l-azobiscyclohexanecarbonitrile, and also
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pol ymers can be obtained in particular by free-radica
pol ynmeri zati on and rel ated processes, for exanple ATRP
25 (= Atom Transfer Radi cal Polynerization) or RAFT

Reversible Addition Fragnentation Chain_Trans .
Cﬂ@t%ﬂ%7§l??gg5radical pol ymeri zati on iECEZ§3£5é16951361
inter alia, in Ulmnn's Encyglopedia of Industrial 30

Chemi stry, Sixth Edition. In general,_ a polynerization
| PETPAY of CHRYURCE haP Al t RANSEERY br eBR¥! UsRECRBrPeRPRIde,

p S ALt i.NC _
P ok e | &L PRV Do el oF, SF et ey
aserAb Bitlaythdxdrneaiob) skycondexanexadbonterttioutyahd

al so WD 2007/113035 PCT/ EP2007/ 051361 25, . per oxy
REBRETAS ucRe R et RgPTEY Py ke ke ENeSHEr biF de,

aCPL YL RERL 958 PSEPXK fge , ditl BEh Yby POpOXbMEde | SE&rDULYEY1
per - 2- et hyl hexanoat e, ket one peroxide, tert-butyl

peevetvherzoaee hytersobutyl keronelpepvpybcasbonate,
cycl chexanone per oxi de, , di benz eroxj - but yl
T boytahs oarar AP B Toant ORnetdagytY

2t &rbisd 2y Bty dexanoyt et ioayinda be di tet byblhexangeroxy -
tert-butyl peroxy-2-ethyl hexanoate, tert-butyl peroxy-

P 5 G- F iRty Rserrate, deuRyt perexide; 44T 10

- -k | 1 17 b =
By e ) s Y P R T eoe shekame e Lyl

Ryatrwheeoockyle; 3 t 2r % - boige tihybevpboloskaee, biwiltert -

ut yl cycl ohexyl ), peraxydi.carbonate, m xtur.es t wo_or
T R o bR e TR e e e kb et
150 BTk X 81 0 pdhespd Df £BEH 4 08 £ tn CONRO ASE Wik or -

conpounds whi ch have not been nentioned but can
Ingesn @ §Rp i ForRnenih @8 S . cureaklie Whal rone another,

¢ : . o |
éﬁé‘%ﬂéﬁé%gédgc%}?b P2 & GHLAL 5 O d g SO D) & BT ans

for exanp nmer capt an or 2-ner capt oet hanol, or
oo dharn ¢l drsfernetr sodemmedaértel atead sowf ddre

tfg é%?gg fgfg §¥§Eﬂ¥§h£§§f§?e-&ftab1e chain
transferrers are in particular oil-soluble mercaptans,
for example dodecyl mercaptan or 2-mercaptoethanol, or
else chain transferrers from the class of the terpenes,

for example terpineols.

The ATRP process is known per se. It is assumed that it
is a “living” free-radical polymerization, without any
iﬁtention that this should restrict the description of
the mechanism. In these processes, a transition metal
compound 1is reacted with a compound which has a
transferable atom group. This transfers the
transferable atom group to the transition metal
compound, which oxidizes the metal. This reaCtion forms
a radical which adds onto ethylenic groups. However,
the transfer of the atom group to the transition metal
compound is reversible, so that the atom group is

transferréd back to the growing polymer chain, which
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The ATRP process is known per se. It is assuned that
it is a"living" free-radical polynerization, wthout
any intention that this should restrict the

descrié)ti on of 25 the mechanism |In these processe

tWans? 7 6hlHetal  conmpound is reacted V\?@W%P%%Q%i%%i&l

which has a transferable atgmngroup. This transfers
the transferable atomgroup to the transition netal
chrpound, cantehl bridpeéymehezabian, SYREST: edbei g ructure

58 o059 oo S PG SUVLAR B RS

twabhght i dhsaetiblticaneewndd scorressiblie cosaethbahdtihegly .
atomgroup is transferred back to the grow ng_pol yner
cHat, YRR EROMO- 800 PFET3HSS  PERFERYTIR 051381 J - S26Wang,

formg, 2 coptrohled palymerdzati oposystem, The s5614-5615
structure of the polynmer, the nolecular weight and
t 9 9] ecblvaMa twei apnevdiksit r | Batiromotaoubescomordol 128, p.

C S, in This r t.ion is described, for .
CPLEESRONg) Nobs)  TUES LEASLION 15,0028 LLRE 0L cacione
wah . 981704P1, SROA9561566019%) ,obyLdbLY) aBEewskio415 and
Macr onol ecul es, vol. 28, p. 7901-7910 (1995). In

dRi 997036 He PasehrPsappIati@ntohs ctwg-be/ , epplained
ggléo 661, WO 97/18247, WD 98/40415 and WO 99/10387

I'scl ose variants of the ATRP explained 10 above. In
addition, the inventive polynmers may be obtained, for

exanpl e, al so via RAFT nethods. This process is .
ohibs BAELE PR detlf | 1PVEP CaXBmR ALY PH) (A% 78 5AImed.

\@1:1_5e%gg1ﬂﬁ@§3]a§§sot @ iwhi gRrt efn%rt_@f&ﬁs I sTAREE process is
explicit Ig/ for the purposes of disclosure. In
aucrssred the detaht i vEoporyampse arénallgo28hPatn8bprd WO

QLess L L1 oxi de- i_at. j | ,
%O%c%| S ’detg%r‘lg'g!éé?l ?ﬁ? gﬁf gglgiea,lesldn&%gzg%%ﬁgéieﬁ tor
Tes eoumidigs &ff elidesioyded conpr ehensively, in
particular with further references, inter alia, in K

In addition, the inventive polymers are also obtainable

by NMP processes (nitroxide-mediated polymerization),

which is described, inter alia, in US 4581429.

These methods are described comprehensively, in
particular with further references, inter alia, in K.
Matyjazewski, T.P. Davis, Handbook of Radical
Polymerization, Wiley Interscience, Hoboken 2002, to
which reference is made explicitly for the purposes of

disclosure.

The polymerization may be carried out at standard‘
pressure, reduced pressure or elevated pressure. The
polymerization temperature too is uncritical. However,

it 1s generally 1in the range of -20° - 200°C,

preferably 0° - 130°C and more preferably 60° - 120°C.
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‘solvents are mneral oils,

Matyj azewski, T.P. Davis, Handbook of Radical 25

Pol ynmeri zation, WIley Interscience, Hoboken 2002, to

whi ch reference is nade explicitly for the purposes of

di scl osure. The pol ynerization may be carried out at
HANHB W 1B 1r essure, reduced pressur EGF/ Rt /dp1361
pressure. The polynerizatjow tenperature too is
uncritical. However, it is generally in the range of
-Tig9 pol2POErizptébrr ably e - cagodneuirorme thy eder whkjpout
60 - 120C. WO 2007/ 1130 PCT/ EP20Q7 = h

SO HERT s T OnC Ry S4TCaTT | 60 Ut PROS S Pflofere n =
setyedtserdde. term sol vent is to be understood here in

a broad sense. 5 The polynerization is preferably
carried out in a nonpolar solvent. These include

hﬁg%o Q) e , 2 or]@&c@%{ r : 0 nt

suc ggiggﬁﬁgﬁg?ﬁgéﬁzéﬁi F%n xykgﬁg,%gg%gggfegﬁg in e

hyehipekatboss lveor . exdmde iogpdhdeexambodmpianesolvents,

oct ane, nonane, decane, dodecane é? whi ch. may al so _be
e oT AT br SREFBH: Fo R VFRESe SUC) \it EOMIS Be LeBACRe

iyt Vi dyaldnye  andsasuaa Abyt Ur}?dr&@éﬁﬂ;&r&& arl yopr ef eregle
I esel fuels of mnera

v giahermtar dleniejes abbetame. ApnARE, ofPSand; odPesepne,
fyels a y tig Ol C o ids h a
Gy PR YIS B0 ednd AF SRS S U Shnese
thelsesnter paparbhe culsad ptedevedcaellg agidveast @ mnhgtalke.
oils and mneral diesel fuels. The inventive fu

O H BN ey PESHRF T 88 f SPLHERCS20 i 1TV h  ©ils,

Jidefet orgehbeve spatdfdic 8oLy honstQrir ORb@dEable and
These additives include dispersants, for exanple wax
dirsiperls ani $s andididdeeedaniuckorapdl syntdghscariess (e.g.
demul sifiers f r.s, |ybrjgit addj.t i v :
§hq¥%&i%ﬁﬁ%s§u%§t%%g%ﬁﬁﬁg ﬁ fﬁ%’5%§?§,q%%id§f%?ggﬁ§g?res
dtes;edOr I @&ioow)y | Bhebet orseypd/gdrticular preference is

given to mineral oils and mineral diesel fuels.

The inventive fuel composition may comprise further
additives in order to achieve specific solutions to
problems. These additives include dispersants, for

example wax dispersants and dispersants for polar

substances, demulsifiers, defoamers, lubricity
additives, antioxidants, cetane number improvers,
detergents, dyes, corrosion inhibitors and/or
odourants.

For example, the inventive fuel composition may

comprise ethylene copolymers which are described, for
example, in EP-A-1 541 663. These ethylene copolymers
may contain 8 to 21 mol% of one or more vinyl and/or
(meth)acrylic esters and 79 to 92% by ~weight of
ethylene. Particular preference is given to éthylene

copolymers containing 10 to 18 mol% and especially 12
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odourants. For exanple, the inventive fuel conposition
may conprise ethylene copol yners which are descri bed,
for 30 exanple in EP-A-1 541 663. These ethylene
coa Xners contain 8 to 21 nol % of one or

%ﬁd¥%30 et h)acrylic esters and ?@Tf%P§%@%6951361
meight of ethylene. Particuar_preference is given to
et hyl ene copol yners containing 10 to 18 nol % and
eggeéﬁamo} $12\e 200 S 3038 POY EP2etrros $36tablepyinyl

ég ol %0t grom gﬁi %ect%} nyl.gesser a§yﬁ§abr'ﬁn¥.59y' or

Ters  dertve ty aci‘ds havi ng |nea
b}bﬁﬂﬁhl@éd alddydy1gr gurp&pleavhaglﬂxgt al 3&koccaBboncatlomrs. atoms.

anpl es include vinyl _acetate, vinyl propiqnate,
vquﬂp%e%uw?éP@e Vftﬁw REREAGAL eVlWPrylpr%(?&P%c’i‘t gvinyl

”¥§fa€&tan9§£§1 vhBa¥hnhaveat eyand1vi pglhrshearat e, vinyl

esters of vinyl al cohol based on branched
fewtqna@tds v1su¢hkﬁunamwlan@owummhﬂsieamag& and also
pival ate, _vin

v?%??r%egﬁoﬁ&ﬁgétgl aQ% dﬁ%c%%%é?g §°§ 23%E§ds,

NEQERJeEANQahel Cﬁwwmaf&te whivghyar ephizkestse vinyl 2-
suitable are esters of acrylic.acid and nmethacrylic
a@tlayhla%wgoqteo zenzbr béﬁnapéﬁeatﬁ t Nénya| mononanoate,

( et ? negﬁg?aﬁgaggt Q ( ITEt %Ij].) %%@ﬁhﬁte%an%talﬂy ono ers

acr yacrylate, n- and “Sobut y
]ﬁhiﬁmthiacﬂykaweseheuﬁtdbﬁarémmrgeaees oftybryllc acid

(et e ay ELe AGRT) P e RS aEPy Pt £o=PBE AhEEY) in the
(&Bk) aGkad @l he&eﬁecxg (ﬁ@tm@crw@im,a&qxlmyl ethyl

(rmeth)acrylate, and also m xtures of two, three or
fmthmJ@ch’etpee AEPEYSf (Metds acontiesmer o- and isobutyl

R B of BT R bononane st 45 aF i my1 OV

exa of vinyl~ neononanhoa
naﬁelﬂem\@mmtc@nt aiewdpdiedyom etdetdigresryirafer abkecyl
25 3.5 to 20 nol% in_particular 8 to 15 nol %  of
V(m@@h acrylate, dodecyl (meth)acrylate, tetradecyl
(meth)acrylate, hexadecyl {meth)acrylate, octadecyl
(meth)acrylate, and also mixtures of two, three or four

or else more of these comonomers.

Particularly preferred terpolymers of vinyl 2-
ethylhexanoate, of wvinyl neononanocate and of vinyl
neodecanoate contain, apart from ethylene, preferably
3.5 to 20 mol%, in particular 8 to 15 mol%, of wvinyl
acetate and 0.1 to 12 mol%, in particular 0.2 to 5
mol%, of the particular long-chain vinyl ester, the
total comonomer content being between 8 and 21 mol%,
preferably between 12 and 18 mol%. Further preferred
copolymers contain, in addition to ethyiene and 8 to 18
mol% of wvinyl esters, also 0.5 to 10 mol% of olefins
such as propene, Dbutene, isobutylene, hexene, 4-

methylpentene, octene, diisobutylene and/or norbornene.



10

15

20

25

30

acetate and 0.1 to 12 nmol% in particular 0.2 to 5

nmol % of the particular |ong-chain vinyl ester, the.
total conononer content being between 8 and 21 nol %
preferably between 12 and 18 nol % Further preferre

d
- O CHPOT §HEPS3Zontain, in addition to ¥Ry EReOGHOBL361

to 18 nol % of vinyl esters,oqalso 0.5 to 10 nol % of
ol efins such as propene, butene, isobutylene, hexene,
4Theret kEhpéanene covpotlamerdi imobieyalele ahdrer molecular

NOLOGLIE NG Y8 LM ESTHERSOR QG o 22 1400c
The yl ene cop(ﬂ YITErs pre erszIy have mol ecul ar

wef ght sonhi Zh cos r eisporob d o meedd, viiscogiartdgwdtarl4GC  to
of from20 to 10 000 nPas, in Earti cular_30 to 5000
NPRR0 dRBR-2sBRE AFPHE Y 1D00tAPALOUTHIPRfeyr ERE Segrees

b ' ernl . n 1H:N C
RS0 5 RPN R Pl PR R LERsgoRYcory

pare i pukderbbivedretdegmd 5 €HE/ D0CKEHA Gff o0ls, gfowps, in
example 2.5 to 5 CH3/ 100 CHZ groups, [ do not ste
ROt Hie o s {0 &ieh t@ﬁé&é’wogglzyr%"é‘%'e Tor
desohhbedoi v det al lgu,i/ner cwl ighoups DEifrdd 48 A48, stem
EP-B-0 203 554, EP-B-0 254 284, EP-B-0 405 270,

ERre@n cts I @u@on g B- 0 493 769, EP-0 778 875,

DE- A-196 20 118, DE-A-196 20 119 and EP- 15 A-0 926

168. Preference is given in this context to
eyl edtehyiayd caselwmtersopotydessranddt énpdeyaeils inter

whi ch, i.n addition o et hyl en d vinyl t
r%lpjeaa't aRi tRE- 130 ﬁgve4 'yr gﬁ:‘??%( n%éﬁléég‘;;lel%ég%"t%r 254
Ww4 s. gPhese RYIYMETG, Mey-Beo stgyctuped md e cexagpl 669,

as random copol yners, as bl ock copolyners or as graft
Gl yned s87bn REpRel8pr@d ditfodieri-1%he20 nleht prpé EP-

BT T erably 0,01 to 0. 5% by weight. of
et hyl ene

Preference is given in this context to ethylene-vinyl
acetate copolymers and terpolymers which, in addition
to ethylene and vinyl acetate repeat units, also have
repeat (meth)acrylic ester units. These polymers may be

structured, for example, as random copolymers, as block

copolymers or as graft copolymers.

In a preferred embodiment, the inventive fuel
composition may comprise 0.0005 to 2% by weight,
preferably 0.01 to 0.5% by weight, of ethylene

copolymers.

For reasons of cost, however, a proportion of the
above-described ethylene copolymers can be dispensed
with in a further embodiment, in which case these fuel
compositions without a significant proportion of
ethylene copolymers have outstanding properties. In

this specific embodiment, the proportion of ethylene
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copol yners. For reasons of cost, however, a proportion
of the 30 above-described ethyl ene copol yners can be
di spensed with in a further enbodinent, in mhich case
t hese fuel conpositions wthout a S|gn|f|c

PPepaPeT 6h1 P35 et hyl ene copol yners havep%t’g?%gﬂﬁﬁf’l%l

properties. In this specifig;enbodi nent, the
proportion of ethylene WD 2007/ 113035
P@Mb@@ew 0@@36Pref%@ib1&0d@$yﬁf§r sardy Or@F%er byl yegeht,

0“.“%36 %% . 908 y htmostrmbepeﬁef eﬁ%”%?@@‘?%{%dowost

y Wei g rmst preéferabl y* at

bgré\eéﬁabﬂblySatPrzecﬁgtr@domuB% pnpesiht ons consi st of
20.0 to 97.95% by weight, in particular 70 to 94.95%
by weight, of mneral diesel fuel, 2.0 to 79.95% by

Wl gpL LA i'& s§t£bﬁ§ 8%n§§g%baf wei ght, of

bi odi esel fue 05 to 5% by weight, in particular
®a. ®otd%%y95%\ebghWelghtestLer pemnpcuélamg TPoltpmér .85& by

0 tp 60% wei ght, | cular 0.1 to 10% by

WEF HHRC %%/ I%%%fﬂ/eé %?,{ #1 Jr‘nventlve f uel
Cprr@0§d>t179n§59rs§ewakz§mham pArtiediae sumbeo 0b .3ty by
nmost 30, nore preferably at nost 20 and nost

pretghiabl 9f deiedsesab. f9@lin addition, the inventive

fuel corrp05| tions have outstanding | ovv-terrper ature

o? oper thies 5% nPparveteittar , it h@agddcudsinnt O¢ bP)teo 1% Dby
Aﬁ—ﬂ\@}@7 &f el er @bl Yohasi ¥yahg8so1@het €SS than or equal

C, preferably less than or equal to -5C and nore
p?% erably less than or equal to 25 -10C. The limt of
fo |l terabd| }bjzyw(anbghd fiht parpioagyengO . poitot 108FBR) weight,
ms@sg&? I N EN 116 is preferably at nost 0C, nore
preferatr nost -5C and nore

The inventive fuel compositions preferably have ‘an
iodine number of at most 30, more preferably at most 20

and most preferably at most 10.

In addition, the -‘inventive fuel compositions have
outstanding low—temperatufe properties. In particular,
the pour point (PP) to ASTM D97 preferably has values
of less than or equal to 0°C, preferably less than or
equal to -5°C and more preferably less than or equal to
-10°C. The limit of filterability (cold filter plugging
point, CFPP) measured to DIN EN 116 is preferably at
most 0°C, more preferably at most -5°C and more
preferably at most -10°C. Moreover, the cloud point
(CP) to ASTM D2500 of preferred fuel compositions may
assume values of less than or equal to 0°C, preferably
less than or equal to -5°C and more preferably less

than or equal to -10°C.

The cetane number to DIN 51773 of inventive fuel

compositions is preferably at least 50, more preferably



10

15

20

25

30

35

preferably at nost -10C. Mreover, the cloud point

(CP) to ASTM D2500 of preferred fuel conpositions may
30 assune val ues of less than or equal to 0C,

referabl | ess than or equal to -5C and nore
M%f%‘?%ﬂcﬂiﬂ than or equal to -10C. PORERERGHLS1361
number to DIN 51773 of inventive fuel 35 conpositions
is preferably at |east 50, nore preferably WO

2007/11d:3035 3CT/ BR20QHAQF136Lr - 31 1@3khdeasts 53ndl Nmost
partl cular at |east 55 and nost preferably at | east
5% S EHARA% Asi4SAF t%e present fuel conpositions may

be 5 within a wide range, and this can be adjusted to

t ended h d t be eff.ected
A W ek LTl R TVES
mingrial di edele frumise, | anddditisongan hbeviassGositted cam the
kﬁﬁqte‘{%{é&ju@é th%hﬁgoughﬁéggméﬁ{é '@ér‘?c%ﬁi el\?}%'e—%lyed()f for

est er-conpriSing mers used inenati c

irasiay o pﬁr@@t?ﬂeregfu*éhecohp@@i@fﬁ@hs gkelpe or the

RESSEY1 IVl OfelS. | Ththgal ange, ofnd {9sd0sP8/ 8an be
nore preferably 2 to 5 mm2/s and especially

preetiihoPy iihf? QAR tr?é?aslﬂ?%ﬂc‘é%aﬁo@eﬂ&hﬂsﬂﬁ the
M r -Hombie disy Qfo;@&ﬁﬁd‘s C@smacnj sThe Bﬂh?ﬂﬁattﬁc\l\bhjhos:_ty
C s r epeat nts erive unsat ur a

oy RS PR T ih%ﬁﬂpeﬁ%ﬁﬁp?% PRt HF cBREroP B ExPrTon
dred irepela¢ reamgesoderdi ved ¥0 ormifssatnoee eprefesaisly 2 to

16 4 I I dical
S ncant ab BN a0 05" Boay wa gni S o fIow/ >

meRorad ot fAEC foMFd3t D4kPs which conprise at | east

one diesel fuel of mneral origin and at |east one

bi odi esel f uel accord %/rgqgov es fuel ?10 osi tions
i B9Geptt ork Coe Gnbpers P . e e rBIgR vRPERE Lee
k@mtdhﬁsﬁts edgiriesd catorbeunpetatetedn eateirplieaanty 7
IﬂGXPgﬂ%g% on a}%ms in the alcohol radical and repeat
units derived from unsaturated esters having 16 to 40
carbon atoms in the alcohol radical in a concentration
of 0.05 to 5% by weight as a flow improver in fuel
compositions which comprise at least one diesel fuel of
mineral origin and at 1least one Dbiodiesel fuel
accordingly provides fuel compositions with exceptional
properties, as a result of which known diesel engines

can be operated in a simple and inexpensive manner.

The invention will be illustrated in detail hereinafter
with reference to examples and a comparative example,
without any intention that this should impose a

restriction.
Examples and Comparative Examples

General method for the preparation of the polymers
600 g of monomer composition according to the
composition detailed in each case in Table 1 and n-

dodecyl mercaptan (20 g to 2 g depending on the desired
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The invention will be illustrated in detail
hereinafter wth reference to exanples and a
conparative exanple, 30 w thout any intention that
this should inpose a restriction. Exanples_a

CBApab &t / v&3 Banpl es 35 General et hod ST/FR%807/051361

preparation of the polyners $90. g of nononer
conmposition according to the conposition detailed in

S&a&hed@@w:a i ﬂfeI@@ﬂtthanéldmﬁxe@Qde@%Jo 47 ;njr g%fgt ani&2Ghcghdner/
endi n n the desi 1 5

ST eEhE00) DLIS0Te TS P ETGER, RISL SPhCh ASP O of
ddadr geof otii s(emnone0PN megueratioroid xt syetaeeichaligethyl
t oge t f r oi eral
FREbLEC ) Nt offf LfLoOEhel S 01 FRANTLRS BYasik
tof 2a11 reappamtfllsasw:s:rof @ﬁbafﬁpar%tulsr@xth mﬁ@nser

Sﬁhéffrme QPdefééﬁ pulderdmegerredged; punprand 4 ?%aratus

ne, apparatus 1s_inertized and heate
1%01%%1%% “and BeabRdoFP LBACR. wike reéfaPAn@t an oil

alg@@&mt d@ﬁhﬁ&e@nagrﬁfnfgw?a@it@@gﬂt lbeg uE86 06 g Xtdl € michomer/
adm X Wi Q uty er, oct oa

t I X OUF emﬁﬁti”ﬁg rlegac?é‘ﬁi'?{? a@&%ﬁ -4t9 af ecFe\e(er ~Butyl
teapeds bt e. oWhéﬂO@heOnﬁS:bglm trerthéurghctpenocfeake has
'étt??dxfgd Q”‘%te?%t & 1884 LOf EhgoH@EO”‘%}”z 8 QE, tert-butyl

or/ Ini or m Xt ur Means o
@@Q@@@t%ll%n@@iﬁﬁ@» Fhel aéb?t i breds Qeﬁfe‘ié’teed H@Slomer/

L%%é&ié@&%ﬁ&ﬁitfbﬁ@%'(ﬁﬁﬁﬁu§@1)59'1ﬁﬁaﬂéxxéfZeﬁ iRy is
the end_of feeding, another 1. of tert-but

pEr VAt e SAFELAAREQUERY -t he 1i“r“Fxt GRE L o8y H'%d &ffected
100G dah1w buethar p2riodAd30%I1a edin cancendrat e2| R after

tained. 20.The nmass-avera nmol ecular _wei_ght
ttﬂ’é pﬁ@dl%ﬁerg?‘?@l?%dexa %?hSFt e popymgf%s er’t ity
detweratioreck by réPCaddikd naad urtdreng xvere ei$e(ﬁteldfrard at
100°C for a further 2 h. A 60% clear concentrate is

obtained.

The mass-average molecular welght My and the
polydispersity index PDI of the ©polymers were
determined by GPC. The measurements were effected in
tetrahydrofuran at 35°C against a polymethyl
methacrylate calibration curve composed of a set of 225
standards (Polymex Standards Service or Polymer
Laboratories), whose  Mpeax Was distributed in a
logarithmically uniform manner over the range of 5x10°
to 2x10% g/mol. A combination of six columns (Polymer
Standards SDV 100A / 2xSDV LXL / 2xSDV 100A / Shodex
KF-800D) was used. To record the signal, an RI detector
(Agilent 1100 Series) was used.

" Table 1: Properties of the polymers used
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tetrahydrofuran at 35C agai nst a pol ynet hyl

25

nmet hacryl ate calibration curve conposed of a set of

?25
Labor at orij

RERT

to 2x102 g/

EECIEES

nmol .

standards (Pol ynmer Standards Service or
whose Moeak was distributed in

uni form manner over the ?%@@%@7159{1%61

A conbi nati gz of si x col ums (Pol yner

30 St andar ds SDV 100A / 2xSDV LXL / 2xSDV 100A /

Shodex

KF- 800D) was used. To record the signal,

an

PoI ymer

Rl

detector (
Plodpett i es

PCT/ EP2007/
conposi tion

pgi Tent  L100 Seri
DFCtHE pol ynmers u
35&&ﬁ5¥ition33 Pol
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used as E?&Dms in the alkyl radical

SMA : alkyl methacrylate which has 16 to 18 carbon
atoms in the alkyl radical

MMA : methyl methacrylate

Subsequently, the polymers thus = obtained were

investigated in an 80/20 mixture of mineral diesel/
biodiesel. The amount of polymer used is shown in Table
2.
Australian origin with a pour point of -9°C. A palm oil
(PME)

Malaysia) having a pour point of +12°C was used as the

The mineral diesel used was a summer diesel of

methyl ester (source of palm oil raw material:

biodiesel. An 80/20 mixture of mineral diesel/biodiesel

exhibited a pour point of 0°C.

To investigate the low-temperature propérties, the pour

(PP) to ASTM D97 of the mixtures and of the
diesel fuel The

obtained are shown in Table 2.

point

mineral was determined. results

Properties of mineral diesel fuels and of the
80%
by weight of biodiesel,

Table 2:
mixtures comprising approx.
20%

which contain ester-comprising polymers.

by weight of mineral

diesel and approx. each of
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bi odi esel. An 80/20 m xture of m neral
di esel / bi odi esel exhibited a pour point of 0C To
investi gate the | owtenperature properties, the pour

I(L to ASTM D97 of the m xtures _and_of thg
nWﬂe?QWél £38P>fuel was determined. Thef Fg?ﬁ??ﬁm/o 1361
obtai ned are shown in Table 24 Table 2: Properties of
ineral diesel fuels and of the 25 mxtures

C OPPIynirngs 80P cps_»op%Q%’q@u yei ghtudfpdihnetal | pdiesgdint to
and approx. 20% ﬂht of |bi odi esel ch of which

contain ester-¢ ri%ﬁ PR ol ymers™ 728% 11305 D77 of
PCT/ EP2007/ 051861 &34 tHeol ynmer used sPryopor t|i ophefmiPeuial
point to Pour point_. tg the pol yner  ASTM D97 1es%T|\f|°C]
D97 of in the|the™86/20%t he |nmi nétal " xt ur

di esel [C] [ % by[%by WtC] unaddi ti2ed - - -9 Exarmle

1 Q,289: -6 bxafple 1 0.350 -12 -12 Exanplg 1 0.429 -9

200

N 1
aIIpICJ.U'-i- J'U |:Aa||p|c¢u. IUU'U'J.L E)\d.llplCl

1 468am£619— 12 ExanpPe2800.350 -6 -9-6Exanplle 3 0. 350

6 p.mFRarative Q. 350 -3 19 Exanple 1 The exanpl es

tetarted—abovershow that—estgr=-conprisiny |pot yImers

conExeTiRy Ir epeat ufi-#30which are detived from ester
nonenEnsihaving 16 40449 carbon atong in the 5 al cohol

adicat tead tp Si gnlrlcanu) petter_ t ow tjernperature
pr ofsdieles 1of ni xt uPedO%hhi chlconpris®  biodiesel =12

espechhleyy 1pal moi |l 1espers, and m neg al -12
Example 2 0.350 -6 -9
Example 3 0.350 . -6 -9

Comparative 0.350 -3 -9
Example 1

The examples detailed above show that ester-comprising
polymers containing repeat units which are derived from
ester monomers having 16 to 40 carbon atoms in the
alcohol  radical 1lead to significantly better low-
temperature properties of mixtures which comprise
biodiesel, especially palm o0il esters, and mineral

diesel.

Particularly surprisingly, preferred mixtures which

- comprise certain ester-comprising polymers have an

improved pour point compared to the pure mineral diesel
fuel without additive, this improved pour point also

being retained in the case of addition of biodiesel.
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di esel. 10 Particularly surprisingly, preferred

m xtures which conprise certain ester-conprising

pol ymers have an inproved pour point conpared to the
pure mneral diesel fuel wthout additive, this
|W%%)Q/%I/bb3b@3%0| nt also being retai neBCTAERHEOEAZRL361

of addition of biodiesel. W32007/113035

PCT/ EP2007/ 051361 35 Cainms 1. Fuel conposition

cetpi{ising at least one diesel fuel of mneral origin

and at | east one biodiesel 5 fuel, characterized in

that the fuel conposition contains at |east'20% by

wej ghtreél dic@ﬁ@osfittqlonof cofbAeE BhgOrdtgi NeaBd fdomen Qi@5sel

to 5%)?&/ ht ., of it l.east on ester-co I‘ISlb d4; 1
pol yne PoRpFRde ST P3Pttt s GRFEhCgpe PLodiese
deri vefluél prmhaurelctmmame'lr sirlOthavi I‘t@le16f111€el 4Q@op@olsalrion
at ons I ¢oh adiealy

are de(lf(lg}\l/égd]ﬁ?s?ome gs e% %no rg'ﬂ% @% éﬂ]é%élcar bEY ot
at ons minefel etitohol anddftan. 01952t0|:ée| byonwpdghti @ﬁ at

accor o ot 06 aégtér cséﬂﬁmsiﬁg 58@yfnert nﬁ&chh@ompmses
ester-conprising polyner is selected_from pol yal k
(et h)ERFSA at @ity PA%(A@} apsl $arFkyedf Eﬁﬁ?a?égeanalPaPmerS

pol éalrka/xhngrralmt e@oh 20 3. Ca&tlﬁlél C@I’ﬂaﬁf& t Il@n abeor dilaghol
to dai characterized in,t th
ester- %ﬁﬂp‘f%i NG PolyRSAC CEAt &f n¥HeC taore(sO‘*—}/‘;"‘-‘Efwajl from

wei ghtesﬂfemnmmsomdars hhavéngdér itved 5 r omrlest eatcnmaonmr ¢he
havi ngarftﬁ%;&': gpn 25 atons in the al cohol

radi ca ue corrp05|t| on according to at | east one
of the preceding clains, characterized in that the

eﬁter'FL@lnp“%bH@oEQEX@S%r cod@dANsidy 1 1@c30%dyaim 1,

wel
ght characterized in that the ester-comprising polymer

is selected from polyalkyl (meth)acrylates
(PAMAS) , polyalkyl fumarates and/or polyalkyl
maleates.

3. Fuel composition according to Claim 1 or 2,

characterized in that the ester-comprising polymer
contains 0.5 to 60% by weight of units which are
derived from ester monomers having 16 to 40 carbon

atoms in the alcohol radical.

4. Fuel composition according to at least one of the
preceding claims, characterized in that the ester-
comprising polymer contains 0.1 to 30% by weight
of units which are derived from ester monomers

having 1 to 6 carbon atoms in the alcohol radical.

5. Fuel composition according to at least one of the
preceding claims, characterized in that the ester-
comprising polymer is obtainable by polymerizing a
monomer mixture which comprises _

0 to 40% by weight of one or more ethylenically

unsaturated ester compounds of the formula (I)
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having 1 to 6 carbon atons in the al cohol radical. 5.

Fuel conposition according to at | east one of the

precedi ng clains, characterized in that_the_e r-

AP ey A BB gmer 1o obtai nabl e by pol BRETFEENG) 405T361

nmononer m xture which conprisgs-0 to 40% by wei ght of

one or nore ethylenically unsaturated ester conpounds

of the formula (1) WD 2007/113035 PCT/ EP2007/ 051361 -

36 R R3ORL (I}, R2 OS5 in which Ris hydrogen or

methyl, RL is a linear or branched al kyl radica

having 1 to f carbon atoms, R2 and R3 are each

i ndependent |y hydrogen or a group of the formula

. N whijch R ¢ikihydrogen or an al kyl group

t 0O atons, 10 to 98% by wei ght qg
enically unsaturated ester compounds”’

of the f ) R R R4 Cl~)~ YRS O 15 in

which R i en or nethyl, R4 is a linear or

branched al kyl radical having 7 to 15 carbon atons,

R5 and R6 are each independently hydrogen or 20 a

group of the formula -0QOR' in which.R' is_;hydrogen

or an ﬁ?kvgl§£oﬁb Havi¥gr99es f%‘5§$ﬁaﬁ” é%on%? gngthear

or branched alkyl radical having 1 to 6 carbon

having 1
one or

atoms, R? and R® are each independently hydrogen or
a group of the formula -COOR' in which R' 1is
hydrogen or an alkyl group having 1 to 6 carbon
atoms,

10 to 98% by weight of one or more ethylenically

unsaturated ester compounds of the formula (II)

R

R6_ 4 | |
AR a,

RS O

* ig a linear

in which R is hydrogen or methyl, R
or branched alkyl radical having 7 to 15 carbon
atoms, R® and R® are each independently hydrogen or
a group of the formula -COOR" in which R" 1is
hydrogen or an alkyl group having 7 to 15 carbon
atoms, and

‘Q.l to 80% by weight of one or more ethylenically ‘

unsaturated ester compounds of the formula (III)
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0.1 to 80% by weight of one or nore ethylenically
unsaturated ester conpounds of the formula (111) 25 WO
2007/ 113035. PCT/ EP2007/051361 37 R ROR7 04 R$ O
in which Ris_hydrogen or nethyl, R7 is_a |inear [
bHanREA/ & k3751 adi cal having 16 to 40 BaFEBRI0S7/051361
atons, R8 and R9 are each inglgpendently hydrogen or a
group of the fornula -000OR ' ' in which R " ' is
hydrogen or an al kyl group having 16 to 40 carbon

atoms. 10 6.RFuel conposition according to at |east

-one recedi ng cl ains, characterized in that

t he npris(ﬂﬂ7polyner conpri ses at nost 3@6ﬁ%)
wei ght [ whi ch are derived from hydroxyl - ( ’
cont ai ni rs. 15 7. Fuel conposition according
to at le onghof the preceding clains,

characterized in that the ester- conprising polymer
conprises at nost 3% by weight of repeat units which
are derived fromester 20 conprising mononers with

aci d- cont wharhg Ral tohbydreddn cgirs msfthvie R ms a2 ( Lympear

R R1Z,R1%,Ghehelin ayah Fadiscdydhagengson emetdiyho Bi@bon
is an al kyl radical_which is_ suybstituted ﬁy %h H

group ArS: hRs G R 28 €aFEGH &Péﬁ'ﬁ’,e“@ren& y hydrogen or
al koxy4 agedupr adi cle ofothel & oraoba’ (V) MO 2000H 1880851is
PCT/E%%QQZA&@%sg% an alkyl group having 16 to 40 carbon

atoms.

6. Fuel composition according to at least one of the
preceding claims, characterized in that the ester-
comprising polymer comprises at most 3% by weight
of units which are derived from hydroxyl-

containing monomers.

7. Fuel composition according to at least one of the
preceding claims, characterized in that the‘ester~
comprising polymer comprises at most 3% by weight
of repeat wunits which are derived from ester-
comprising monomers with acid-containing alcohol

radicals of the formula (IV')

R

RI2 10
_A_OR ),

RIL O

in which R is hydrogen or methyl, R is an alkyl
radical which is substituted by an OH group and
"has 2 to 20 carbon atoms, or an alkoxylated

radical of the formula (V)
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38 RI3RI4 - CH- CHO R15 (V), in-wiich R13 and
R14 are each independently hydrogen or nethyl, R15 is
hydrogen or an al kyl 5 radical having 1 to 20 carbon

s an integer from1l to 30, Rl1 and R12
aW@ %Qeﬁ/lFﬁaéﬁendently hydrogen or a gFBUHEBROPAEOSLI361
formula -COO?!'"'"' inwhich®f .1 ' ' is hydrogen or an
al kyl radical which is substituted by an OH group and
10 has 2 tQ 430 gqpbon atons, or an al koxyl at ed
radical of f¥he rmul a (V) shown above. 8. Fue

conposi t C @t |east one of the \Y
precedlﬁég?ﬁg gggqgggﬂagterized in that the ester- £5)’
conprising polymer has a nol ecul ar weight in the

range of 40 000 to 600 000 g/nol. 9. Fuel conposition
according to at |least one of the preceding cIainB

h ! t th 20
hns’ o FBI yATSRBr s Ay i RlGx Fa 1FESr afgeor i Sely
10. 0. H@pdréueh cunpmethybn &6Eonﬂﬂn@ydnogenleasta@nalkyl
°f t he, 3@{§§fdhgglﬁémf“%oCﬁﬁrQQEBE Z & dﬂétrgﬁdtﬁels an

ster- conprisin has a_thic
eff|C|@®%%9¢E10©r©®as®re§0at3ﬂGOCR|1t¢ﬁﬁraﬂge gfe7. Bach

to 29 ﬁ@@ééndéétl Fuel,aeerBasidd 08 3eeRpdid® tRedlformula
| east one of th % precedlng cl.ains, characterized

in thatCePR’ di esé’r’l WI*GQ o’ i netdl MHIFHATThaT a2n alkyl
boi | i ngapbial iwhithe i¢ apgesefith2@ tiy, 460COH 2grdtuel and
conposi t i on, accor g to.at |least one of the

prece %Sg (r:% dj ar aac'?borr} z&d W 1 hat™ t e dlaesié)f’{y\}‘ﬁted
2007/ 1113@35@@1 aaz@owﬂmrml(v; Fgowr uEbowt . m ner al
origin has a kinematic viscosity

8. Fuel composition according to at least one of the
preceding claims, characterized in that the ester-
comprising polymer has a molecular weight in the
range of 40 000 to 600 000 g/mol.

9. Fuel composition according to at least one of the
preceding claims, characterized in that the ester-
comprising polymer has a polydispersity index in
the range of 1.0 to 10.0.

10. Fuel composition according to at least one of the
preceding claims, characterized in that the ester-
comprising polymer has a thickening efficiency
TE100 measured at 100°C in the range of 7.5 to
29 mm?/s.

11. Fuel composition according to at least one of the
preceding claims, characterized in that the diesel
fuel of mineral origin has a boiling point in the
range of 120°C to 450°cC.

12. Fuel composition according to at least one of the

preceding claims, characterized in that the diesel
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nmeasured at 40C to ASTM D445 in the range of 1 to 5
me/s. 5 13. Fuel conposition according to at | east

one of the preceding clainms, characterized in that

the biodiesel fuel conprises fatty acid ester

af@ 4eP7eH3¢3dm nonohydric al cohol s ha%@FéER29%7AO51361
carbon atons. 10 14. Fuel cojgasition according to
claim 13, characterized in that the nonoester is a

net hyl r, 88t k. nill&lérﬁl Foel gcaMpESi td ORiAeRAEdENg it i ty

| east one of cedi ng _cl ai characterized in
Lhat  tHESS BT o0 S5ePOFherOcomp bALSats bhet T389pE 1 £
wei ghtsofm?/gat urated fatty acid esters which have at
| east 16 carbon atons in the fatty acid radical. 20
16. Fuel conposition according to at |east one of the
pt2cedingl ctanpesithanaetepirdedgi rea helt lémst bpodi edelthe
fuel 'uﬁ:fé’@éai’ framipal m i, PL - 80,5 204 mal; f al doue 2% pe
17. F ition according to at Teast one of the -
pr ecedbh@dwwlrsfu@ﬁar%@lﬁz%ﬁj fﬁtf—lﬂataqﬂf@e ¢geprs which
CONMPOSi té Ofe £0HBH | B88mahoh8BSEr P2 28dhbl ¥ehaddndB1 to 4
Fuel conposition according to Claim17, characterized
in t hat®EOor 2st™dne additive is selected fromthe
group of the dispersants, denulsifiers, defoaners,
lupricity. additives.,.antioxi dant cetane nu
i#%roS%r%l det & OS%tlon35 fggr 35 rosﬁbn |nﬁ9§$?orsl3’
and/ orchaioar ttertszed 9 lnFuidhaicorhrb@S|m¢mle%ﬂc%lor disng t oneathyl
| east %g%é Pf the preceding clains, characterized in

ue

that t WO 2007/ 113035 PCT/ EP2007/ 051361
15. Fuel composition according to at least one of the
preceding claims, characterized in that the

biodiesel fuel comprises at least 35% by weight of
saturated fatty acid esters which have at least 16

carbon atoms in the fatty acid radical.

16. Fuel composition according to at least one of the
preceding claims, characterized in that the
biodiesel fuel is derived from palm oil or an

animal tallow.

17. Fuel composition according to at least one of the
preceding claims, characterized in that the fuel

composition comprises at least one additive.

18. Fuel composition according to Claim 17,
characterized in that at least one additive 1is
selected from the group of the dispersants,
demulsifiers, defoamers, lubricity = additives,
antioxidants, cetane number improvers, detergents,

dyes, corrosion inhibitors and/or odourants.

19. Fuel composition according to at least one of the

preceding claims, characterized in that the fuel
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- 40 conposition conprises at |east 80% by wei ght of
di esel fuel of mneral origin. 20. Fuel conposition
according to at |east one of the 5 preceding cl al rrs
characterized in that the fuel conpositi on cont a

Q200144 by0%ei ght of at |east one estef’ %%%97@?1{;361

pol yner. 21. Fuel conpositiaogaccording to at | east
one of the 10 preceding clains, characterized in that

the fU@J)mp@Qﬂ@:D&h“%ﬁ@.&%sStétOfle%%to 803 9By958ebyht of
ght _of djesel of mfer origin, 20 to 79.95%
by vvelﬁ'"h?s% Hl%Joh‘e eIPl]?%Je? 951985 to 5% by wei ght

of ester-conprising polymer and O to 60% by wei ght of

t 22. F t
000, BTSRRI SR TR S L
the fmece@mspﬂia@mscomamt@med 010. By tobegfftuel

t DYk S0E; 50! %rtal%% Fugl (Gppesity ofeagher dhag ot

to at east one of the 5 precedi ng cl ai'ns,
char acte?sz eel¢ rﬁ%th%ﬁf ‘F‘Pféplfh%’rng fion conprises
at nost 0.05% by wei ght of ethylene copolyner. 24
Use of _ester-conprising pol rs which c rise
eheat Ut t SOHRPFYEYCR Y Bﬁwcﬁ?%ggflgr &% kLe f% C AT 86 Fhe
to 15 wredodi ag ord atimst, hecled waodtodr i zeaili ¢al thetd tlepednel
units derlc\)/Se{jtlf r%&{]% %éa(ggd esters having 16 to 40
car bon” AtONE radical, in a
concenZ@a@lm 9)7 95950y owsdwhy 85 @eﬁgﬁﬂ gyef| o mineral
i mprovgrsy4.h, fuel conpositions which conprise at :
| east one di ‘esel fuel of mineral ,orjgin and at |east

one bi®die3el {RF  PXINYSBBTY 198035°BGF P27 051361

0.05 to 5% by weight of ester-comprising polymer
and
0 to 60% by weight of additives.

22. Fuel composition according to at least one of the
preceding claims, characterized in that the fuel
 composition comprises 0.01 to 0.5% by weight of

ethylene copolymer.

23. Fuel composition according to at least one of the
preceding claims, characterized in that the fuel
composition comprises at most 0.05% by weight of

ethylene copolymer.

24. Use of ester-comprising polymers which comprise
repeat units derived from unsaturated esters
having 7 to 15 carbon atoms in the alcohol
radical, and repeat units derived from unsaturated
esters having 16 to 40 carbon atoms in the alcohol
radical, in a concentration of 0.05 to 5% by
weight as flow improvers in fuel compositions
which comprise at least one diesel fuel of mineral

origin and at least one biodiesel fuel.



- 41 25. Process for operating a diesel engine,
characterized in that a fuel conposition according to
at least one of Clains 1 to 23 is used.

WO 2007/113035 PCT/EP2007/051361
- 41 -
25. Process for operating a diesel engine,

characterized in that a fuel composition according

to at least one of Claims 1 to 23 is used.



