A conposition to inprove cold flow properties of fuel oils The present
application relates to a conposition to inprove cold flow properties of

fuel oil swoRorivdssy4nor e t he present invention describes acuse2ab/oti5es pr esent
conpositions. Fuels are nowadays generally obtained fromfossil sources.
However, these resources are limted, so that replacenents are being
sought. Therefore, interest is rising in renewable raw materials which can
be used to produce fuels. A very interesting replacenent is in particular
bi odi esel fuels. The term biodiesel is in many cases understood to nean a
m xture of fatty acid esters, usually fatty acid nethyl esters (FAMEs),

wi th chai n Reagnbhesbtionetoaimprovedcotdcfion propartses4ofafveh aitddas with
0 to 3 doubl e bonds. The higher the carbon nunber and the fewer double
bonds are present, the higher is the nelting point of the FAVE. Typical raw
materials are vegetable oils (i.e. glycerides) such as rapeseed oils,

sunfl ower diliss prs@eatoides L st 1rxsladesoriet oidosrarsd,tion itsoligredvsases,
even used vege |l e qils. These cgonverted tao.the carr ondi FAVES by
transestericfciqéa?fﬁgr‘ﬁ ptfjsogaﬁrltfevﬁ toﬁ‘:r E\r%sutehar?(ﬁlSu'n er hlaésrlmcorrcea?cgﬁ%ygjlrlse%%e FAVE
content al sevafiftectrs ddwerciolad fd ameprodpertd escafertthe dngedsitdelas . The | ower
the carbon nunber and the higher the doubl e bonds are present in the fatty
acid chains, the better is the cold flow property of the feedstock. The
cormon net hods 4 %&Wd&%&&éﬂ%&@&ﬁﬂ%&%‘dé&%@@ QUG 1 2 PRIdYs (PP)
test as nentioned in ASTM D97,” filterability limt via cold filter plugging
poi nt ( CFPPlowsestr ,medsipced st ublde sEN rE1 6 1oyl tASTME063 1Bt ared lclcsudrgai nt

(CP) test as described i@ltAS'EM D2500. QJrrtentlogy r.asoeseed oi.l methyl ester
(RVE) is tHKeprerdrd 68§t ck 16 Bibd esdlt Br6ductT o 5 Edfope as rapeseed
produces nfeidb1Rerr ininta tefr ilaand varies cepaethdeRl aldheir Ridces quredes.
However with the high price level of RME, m xtures of RVE with other

f eedst ock, “sUEH Yas NSVEP IGICgFaTh et Byl RestteCYIPVE)C L dbvie Seen
exploited gs,well. In addition to the utilization of 100% bi odi esel,
m xtures of fossil diesel, i.e. the mddle distillate of crude oil

distillation, and biodiesel are also of interest owng to the inproved

| owt enper at ur ropertj.es and better conbustion characteristics. In view
of "t he Heci TH rig oa 61 EHe gl ey T dBSreasHE oI CrudE i 12

reserves, tiigtise off pue biediesetB100)s has been 8n ddporlamy it arget in
many countries. However, many issues, ranging fromdifferent conbustion

char act eri sttt E@HESSi 0 idh sdalnmacadtdlss othde Fedi egort ed as
hi nd ances £, 1he use of, biodiesel. a5 3 r.epl agerent for: (osail. digsel.

Anot her maj or stacle'i's the Tl ow avi or of biodiesel at
t enper at ur &herFori ggxamite, RVbdasiansEal dirfd [ther fAlwiggidagiReE mton(dSFRR)E i n

the range of -13 to -16C,. i ch cannot tﬁt'di rectly used to nmeet the winter

di esel reqiiF &Mt i I B o (ICEITEFPPVH F dFe 26¢0r bel ow) .

The issue iggmie 6hal herging when d 1QERE cantai miRg Righer-gmuynt 3
saturated carbon chains, such as SME, PME or tallow nethyl” ester (TME), are
used eithesugEh puir € BEGESST a¥ibet urseindilidveRVR.1 TEhersefver @1 5yi e lart t eaches

the use of o%q%l ,t Ic\{)ecso ntuoc Io%rsmé% dF, h ei nC ql sqj lfal toe\éﬁ Fejraos%esr,t Ie%se'n used
vegetable oils. These are converted to the corresponding
FAMEs by transesterification, usually with methanol under

basic catalysis.

The FAME content also affects the cold flow properties of
the feedstock. The lower the carbon number and the higher
the double bonds are present in the fatty acid chains, the
better is the cold flow property of the feedstock. The

common methods to evaluate the cold flow quality are: pour



Pol yal kyl (nmet h) acryl ates PACMA wth the presence of MMA (e.g. Rohm &
Haas Co's patent: US 5,312,884) or without the presence of MMA (e.qg.

Shel | O Iwe 2patws47 US 3, 869, 396) as flow i nprovers for pormpe@h/06ishs have
been wi dely established. The use of hydroxyfunctional -containing PA(MA as
bi odi esel cold flow inprover (CFl) can also be found in the literature
(e.g. RohMax Additives GrbH patent: EP 103260). Al so US 2009/ 0064568

di scl oses a conposition of biodiesel fuegl, particularly PME, containing
PA(MA as flow inprover. WO 2009/ 047786 (Dai-ichi Karkaria Ltd) discloses
esterification and pol ynerization process to synthesize PA(M A copol yner

f rom al coh@loiitend Fooritesithiasg Mer8Y%dnedh deaiditl De dopdleyaéiliigvused as
pour point .depressant_ f.or f.uel oi]l d bj odi.esel. 2008/,154558 kena
"e) i scl degh s Na S et ion o SR R R T E 1 ok o dha RS or
honmopol yrertsy eyntehesilzed by sam aeddl, |l echd rideucadiccalt prosgesssandid he use
as cold flow nodifiers in biofuels. Another ingredient wdely used as CFl

i s et hyl endSAGHAPSSE ettate TTEVA) “Wopol yner as discl osed in US 5, 743, 923
(Exxon Chem cal s), US 7,276,264 (Clariant GrbH). US 6,565,616 (C ari ant
GrbH) discloses an additive for inproving the cold flow properties

cont ai ni ng thimerdtofy EVcarsecopd! yreerhy 14 ecdretrai (Mg red dibe anteyidrimel or

al kyl acryl ates. EP 406684 ohm . disclaoses a flow inprover additive
cont ai ni ny RS "o VR L5 e S PACMEA. B 40355600 Snd &P 406684
(both of Relyndaweld ndirsclaase ddownimproavearssdased vl t- poloper

consi sting of 80- 20% EVA copol yner as the backbone and 20-80% al kyl

(met h) acr ylCdtle S8 4I5S -greMaRg oriomdhe US POCHcEe 1755 Y Afafit8nt Lt d)

f ocuses on . f -aft t t s f]ow.i f i ner al
and bio-f ué‘flE&d#le% g)a;ft e%fit% (g{a:.Lng i(oc@l;telt%%er a szcc())ecrrkgntsidc?ﬁls a!tsﬂ%ro%gaﬁ O%Mgp
co-addi ti ves. pEien kredvy Ipalsypreer s(BM0w dra vac deptralslxe lefifieci ermcwedsl .calrd f | ow

i mprovers. ver, based on .the ohjects tioned above, a further

| mpr overren oot G dol ¢ ok iprGpariTed i o B SHGHTG lehdl PSS Sdre of
the additi vesdrentdiened above iRy aveidike Gold 1fl-aw propenidesiat a very
specific amount in the fuel oil. However, below or above that very specific

armount , t heligdlid fatgwpr opel tiesligse Isiagiei faleantof] dwerersfie cwomtertd al |y
avai l abl e fyel .qjl r i in ct fl ow
properti es,t%(;%o %L?s%v%r?el}%h%g\r}%%{fp%a%g%tfﬁe pgfﬁ%rﬁ&%fes tazlgs?&ﬁ%taegﬁl | . However,

bi odi esel farelbuwidi®rardharaictstvandaraddi.zed regardi ng the conposition of the
fatty acid esters. Furthernore, recent engines may use fossil fuel oils and
bi odi esel fuel oils in different anbunts. Based on the prices and

avai | abi |'i tpy, of; hhe f uele QidS,; ey USRS usHAll M8 d Rl Rids g om
different sources conprising diverse cold flow 1nprovers. Therefore, a

di l uti on ofvariel fareldepidiladdisanve scariist Use avoirde® Suchlitasgtl t(d 00)
efficiency,.of_ t addi tive is | red. Therefore, although se

addi tives s?ﬁaéwbraéﬁenac%éleﬁtq‘{ftﬂré:%&tf itcal%éﬁecty “at H{\}jglryy Csoﬁlglctlrfallecs 'c%%tweetﬁft%g 't he
overal | ef fiagivenegswsdgulrthriog igirevedii Auwrtdier mamehussare of the additives
may have an _acceptabl e efficiency regarding a very special type of fuel oil
such as rapeseed Gl ShethyHo P RVECT 16tey 812 FSTH dtthe M FelPS50 s such
as diesel fuel,.afcdnnenal, Qrigidy oo RaldnQld Jrethyqiestar (PME) these
additives show a | ow performance. As nentioned above, m xing of fuel oils
by the custusmeres agsmiott die favsiidedlicHedr.effgrog hatthenaaiddi tabedsicsllsoulsd be
useful in very i ff I s ntvifourelO iblio%f)%%%sf titor?tso.W If:ur& heerra re, the additives
shoul d be pr oduciBi €91 a % npl € an |nexpaensi Ve manner - and especially
commercially avail abl e conponents should be used. In this context, they
shoul d be producible on the industrial scale without new plants or plants
of conpl i catd Seatiructitbh 196 iy Gdquitred Srorf UWis Hsurfpose. (Fhdde B ect s
and al so furiher, phi efl s 1Wieh Ar@cnolstal ednaXel bl Lk ¥eBUt yakgeq to

i mredi ately derivable or discernible fromthe connections discussed herein
by way of imstertodinet ivam tarre caciuedv etkdwy reommudsiitn s thaad giralde fE@ateur es of

claim1. riate nodifjcation o the_jnventive.conpositions are
pr ot ect edAi%E'fI%%gg YA r?sfdr_@foe?r PﬁggﬁiwstoTbFa?ﬁFT? \]Ngtﬁgrrggard to the
met hod, cl aHa12Q@RfieN deemn SRl Rk d @dte iuder Iniigte Prehlem



6 The present invention accordingly provides a conposition conprising at

| east one pol yal kyl (nmet h)acryl ate pol yner havi ng a nunber average nol ecul ar
wei ght Mwof0fwres41000 to 10000 g/ nol and a pol ydi sper sipCy/HviMiMocasis f rom 1
to 8 and at | east one ethylene vinyl acetate copol ynmer conprising units

bei ng derived fromat |east one alkyl (nmeth)acrylate having 1 to 30 carbon
atons in the al kyl residue. The present conpositions provide a high
efficiency as cold flow inprovers over | arge concentration range. At the
sane time, the inventive polynmers allow a series of further advantages to
be achi eved. These include: The conpositions of the present invention

i nprove t headolrd Yowapropertices sof svety adi fReh el wel teilll cwomsddintli ons.
The present, ac%drl }:{]T\Q&Hco%pom ti %{1 epr%w des Qut st %rlqjon% efHTlIXCCI ency. . aC%I col d
flow inpr oVers, ériore,” these i npr SVerent's ‘are achieved by "appl yi ng

| ow or hi glRvaE OIS o rtdhe pcmrmos;rttl aedandshe Hauels0idf. aBhie tdemeosid i ons of
the present. invention can be prepared in a particularly easy and sinple
manner. |t Hn?rr?dfsesﬁﬁ]lee qo&duéel%ﬁ%%ﬁﬁ%ustrl al scale plants. The

i nventive conposition conprises at | east one pol yal kyl (nmeth)acryl ate

pol ynmer having a nunber average nol ecul ar wei ght M1 of from 1000 to 10000
g/ mol and &golaidivsperginy My Mt eof Hey AL wci(ihB they mtﬂ%midqqurré/t(m@cr yl ate

pol ymers arg pol rs c uni.t s bei fro .

al ky!l (et h)gcr%/l i rﬁ:@rsssdoT%e Ry d% acry21 at e§ or‘ifcl liddeut the

et hacryl ates ntaayhates as el Ismlmogtlursquattr@efteoﬁ;s Thes® ,mywners are
well known in the art. The al kyl residue of the ester co ounds can be
linear, cyds d&low HW&?S Ustalmiyie ieHe odilkyia ice icdile "Haye ldonprise 1 to

0, f
g e e

nonomers can e used ferent
al kyl (et h)&xac@lca:hesminmmrcb ﬂl@mbm@m)vtdre mmald@d (enetch eaec riyduattde ipol yner s

useful for e prese |nvent|o ual_| the met h) ryI ate

ol ymer s comh 196 S H-eiot (S50 6 By G SPorHRly A ot D 56 b

wei ght and 1noyoes opr.efarablus aztodmﬂ%s%oméms@&t aaldbm{;(d&tth)cﬁpr@ﬁ at e
nononers having 7 to 15 carbon atons in the alkyl residue. According to a

preferred dspectessil e lpr @seritl dudverti GHIE t e nIaliyeiniey IFFn@VH) acr yilate
pol ymers useful far the present invention nmay conprise units being derived
from one or re al'kyl (neth)acrylate mononers of formula (1) R

WO 2009/047786 (Dai-ichi Karkaria Ltd) discloses
esterification and polymerization process to synthesize
PA(M)A copolymer from alcohol blend containing 1-6%
hydrocarbon. The copolymer is used as pour point depressant
for fuel o0il and biodiesel. WO 2008/154558 (Arkema Inc)
discloses the invention of alkyl (meth)acrylic block
copolymers or homopolymers, synthesized by a controlled
free radical process and the use as cold flow modifiers in

biofuels.

Another ingredient widely used as CFI is ethylene vinyl
acetate (EVA) copolymer as disclosed in US 5,743,923 (Exxon
Chemicals), US 7,276,264 (Clariant GmbH). US 6,565,616
(Clariant GmbH) discloses an additive for improving the

cold flow properties containing blend of EVA and copolymers



where R is hydrogen or nethyl, Rl neans a |linear, branched or cyclic alkyl
residue wwth 1 to 6 carbon atons, especially 1 to 5 and preferably 1 to 3
carbon atwomoiibsseapl es of nononers accordi ng to fornul arCir)ErParie/oe@En®HNg

ot hers, (meth)acrylates which derived from saturated al cohols such as

met hyl (meth)acrylate, ethyl (meth)acrylate, n-propyl (neth)acrylate,

i sopropyl 8 (meth)acrylate, n-butyl (nmeth)acrylate, tert-butyl
(meth)acrylate, pentyl (meth)acrylate arid hexyl (nmeth)acryl ate; cycl oal kyl
(meth)acrylates, like cyclopentyl (meth)acrylate and cycl ohexyl
(meth)acrylate. Preferably, the polyner conprises units being derived from
met hyl met Ifseytdiatieng Tied gl ywallkpd(ivkst Wracrhiyvdt @ gollaisss dsefalodSdr t he

present inventio C rise 0 ta-.40%. ight, . preferably 0.1 to 30% by
Peront. in SorvP R GOTRIS Sovby 1 g O e S T aie of
nor e al kyl (medtdyracrof ahve. mepommne ofardforemive (.1 ) based on the total weight

of the polyner. The polyal kyl (net h)acryl ate pol yner nmay be obtai ned
preferably by free-radical polynerization. Accordingly the weight fraction

of the unitg of de ol YaldWH meigpact il ate ol @sdrentionedd n the
present application is a result of the weight fractions of corresponding

mononer s t Hatovarieusett folgmeghan g ared ti peentiere quolsyirgrindProef élabl y, t he

pol yal kyl ( ngt.h ryl at ol yner .conprises units of. one or re
alkyl(nethggk%y éxﬁﬁﬁépe:s%% %ﬁ%ﬂ%ﬂé?%ﬂq% aQ@'%&h%%Téél gﬂconponent (1)
include (nmeidtmciodates thatt dergneg firemmsatditeat ed sal2oaolos, 6 1susch  as
2-et hyl hexyl (nmeth)acrylate, heptyl (neth)acrylate, 2- tert-butyl heptyl
(et h) acr yl &tle r iprde tydd) ( s yrattée 3s9 SpropyiHedtyl (meth) acryl ate,

nonyl (met h()rr%ctlrkw(a%tr%/’ decyls (ﬂ%wr}}i vlALe, ﬂé@d%ﬁﬂer(aqetamcﬁ%%-af;%dmg fecy!

t
5- et hyl undecy met'h)acryl ate, ecyl (nmeth)acrylate, 2-neth
(et h) acr ylTatee pattrarde ciydp(lnetah)iacry ladtse, nermetdnd tthededddl tinet )facroAH at e,
n-tetradecylC#qgt@%ﬁcrylate, pent adecyl (nmeth)acrylate; (neth)acrylates
whi ch deri v&FromSiisat ur at ed al cohol's, for exanpl e ol eyl (meth)acryl ate;

The known polymers show an acceptable efficiency as cold
flow improvers. However, based on the objects mentioned
above, a further improvement of the cold flow properties is
an enduring challenge. Some of the additives mentioned
above improve the cold flow properties at a very specific
amount in the fuel o0il. However, below or above that very
specific amount, the cold flow properties are significant
lower. The commercially available fuel oils are
standardized in some aspects such as flow properties,
combustion behavior and the origin of the fuel oil.
However, biodiesel fuel oils are not standardized regarding
the composition of the fatty acid esters. Furthermore,
recent engines may use fossil fuel oils and biodiesel fuel
0ils in different amounts. Based on the prices and
availability of the fuel o0ils, the customers usually use
fuel oils from different sources comprising diverse cold
flow improvers. Therefore, a dilution of the fuel oil

additive cannot be avoided such that the efficiency of the



cycl oal kyl (neth)acryl ates such as cycl ohexyl (neth)acrylate having a ring
substituent, like tertbutylcyclohexyl (neth)acrylate and

trimet hylwoebohszyl (net h)acryl ate, bornyl (rneth)acryl areT@apdoivseisaos nyl
(meth)acrylate. The polyal kyl (meth)acryl ate pol ynmer preferably conprises at
| east 10 % by weight, especially at |east 20 % by wei ght of units derived
fromone or nore al kyl(neth)acrylates of_ fornula (Il1), based on the total
wei ght of the polynmer. According to a pﬁéferred aspect of the present

i nvention, the polyner conprises preferably about 25 to 100% by wei ght,
nore preferably about 70 to 99 % by weight of units derived from nononers
accor di ng teddidgrimg a g 1U9we gt Hévarsriorehe ttheusdl ydided @astib)iassyl at e

pol ymers useful for the.present-d.nvention.may conprise .units bei erived
from one orS%r%Nr eanalalgyﬁ (pn%atbﬁ)eac%rfy lar%tleer}1C no%r1r:r3rv>s/er8/1c r%oercrﬁ%% (clolnlt)entg t(illewher e
R is hydr ogemrerl Imeifitlci 3 vireans: 1al [deneaigrdatsanched or cyclic al kyl
residue with 16-40 carbon atons, preferably 16 to 30 carbon atons. Exanpl es
of conponent (I111) include (nmeth)acrylates which derive from saturated

al cohol's, sughmshexadecyle (Jrth)Aacid atige L1IRE MERexadeertabie

(neth)acryl ate, heptadecyl (meth)acrylate, 5-isopropyl heptadecyl
(et h) acr yledtfe,cifntcer trapatnydioct ademyyy (spstch)edc ropicet e f Fuedt Wyl loctuadecyl

(meth)acryl ate, 3-isoprapyl octadecyl (ne cry] ate, oct.adecyl

(met h) acr 1%t ,ag%%%ﬁgéyﬂ‘Fﬁ%&ﬁ%aé%ﬁ%ﬁe&£%560£ W%ﬁ%ﬁ%ﬁ%&fﬁ%ﬁ?éfuel
cetyl ei cosyi i(gmeiuracty ldteee 1IsStrearly log easiydr (Imeth)aer Wrate,1ndecasy!
(nmeth)acrylate and/or eicosyltetratriacontyl (neth)acrylate; cycl oal kyl

(et h) acr ym&téy s it eds FME)5-these asdiy1ves \ahyayl ¢y dicsh@gntformance.
(et h)acr ylA%t Erie ’i%n%dls'a:[b%t\;ea}' tnp&tlﬂgckcfl q:hu@iylo i(l@tti%ﬁcﬁfé/ lc%tset'qm-g%

pol yal kyl (et h) acryl ate pol ymers useful for the pre I nventi on may
conpri se 0 daor40%tdey anveiightd . pitefrerfabley Ghle taad30%veys weicghtd kben parti cul ar

0.5to 20%Db ight of unjts derived from.one or re al kyl (meth)acryl ate
monomer s of Farhula. (1) Hdesd Ot (et ot WEIEGHT O ¥e. pol ymer
According to a special aspect of the present invention, the weight ratio of
ester conpounds of the fornmula (I1) which contain 7 to 15 carbon atons in

t he al coholFurddicgdionsg the esicert igerp Glradsl ofost e il e (UT 19) Safirce
contain 16&&91%%expensive manner, and especially commercially
available components should be used. In this context, they
should be producible on the industrial scale without new
plants or plants of complicated construction being required

for this purpose.

These objects and also 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 compositions having all
features of claim 1. Appropriate modifications to the
inventive compositions are protected in the claims
referring back to claim 1. With regard to the method, claim

20 provides a solution to the underlying problem.



11 carbon atons in the alcohol radical is preferably in the range of 100:1
to 1:1, nore preferably in the range of 50:1 to 2:1, especially preferably
10: 1 to 5wo.20Tilmss®3t er conmpounds with a | ong-chai n al colrali/RPe&i0@6ES]S
especially nononers according to fornulae (I1) and (I11), can be obtai ned,
for exanple, by reacting (neth)acrylates and/ or the correspondi ng acids
with long chain fatty al cohols, where in general a m xture of esters such
as (nmeth)acrylates with different |ong ¢hai n al cohol residues results.
These fatty al cohols include, anong others, Oxo Al cohol (r) 7911 and Oxo

Al cohol 0 7900, Oxo Al cohol (r) 1100 (Mnsanto); Al phanol0 79 (1C); NafolO
1620, Al f olThes 10 ssreah tAIIfro1e@ 810 (eSaseldinEpyalrd wifleand Epalr® s§10- et hyl

Cor porat i oryd' I_Iiirée\ﬁol 0 79, Linevol 0 911 and Dobanol0 25L (Shell AG; Lial
125 (Sasol )*""Benydado and DehydadO and Loral (r) (Cognis). The pol ymer may

cont ai n unidts lderdtvethd amyedBnoesth ))as rai «.apt igenaimcaonporient .a These
conononers include hydroxyal kyl (neth)acrylates |ike 3- %dr oxypr opOyI
FEOGFSTHAT (Tretah) 0

(met h) acr yI"&f®e 3 A <A Cacty 154t & TR iyPdosiretid
(et h) acrylate,) 2mnhyds LBt MBGLY A &rom 1 8 and

2,5-di net hyl-1, 6-aﬁ1exanepg}i%ﬁh%?§trh)lacr ylate, 1, 10r-oénecar11:é)di olan( met h) acryl at e;
am noal kyl atrétsi)sdc roylcategdvdredhcaviimodl leyde tarst )caerlypimem desndriikea ng

N- ( 3- di net hyl.am nopr opyl ) et hacryl am de, 3- diethylamn nt.yl

(met h) acry Iuéjt%,s ?—eﬁi%t&ﬁ)%r‘ﬁer?g tfé%gld gctyﬁe(ar?ett ) ac rag/ﬁ1 ka%/tTe; &%%hﬂiatcrriyll@st of

(met h) acrylHa6riaei d anrd 30t kerrpud r0ge cent@ididlg (imetdy)iacieyl ates |i ke

N( et hacr yl oyl oxyet hyl ) di i sobut yl keti m ne,

N( et hacryl oyl oxyet hyl ) di hexadecyl keti m ne,

(meth)acryl i etonitri-le,. 2- | oyl net hyl j de,
cyanomnet hylﬂb(élrrg{Phe)%%gftylcg)?ng@alrty O%ﬁ%ﬁ%a%ﬁ%ﬁ%%@%ﬁyﬁ%%?cr yl ate
or phenyl (eth)iagmdvatres, omeer e tlee ggc rodnasegimcie dm reacie .case can be
unsubstituted or substituted up to four tines; carbonyl-containing
(meth)acrylates |i ke 2-carboxyethyl (meth)acrylate, carboxynethyl

(et h) acrylmat ehoxaze! idiny| ety i fve@tth)@crdidh®rs allow a series of
N- et hyacr yl oyl oxy) f or mam de, acetonyl (neth)acryl ate,

Nret hacr y| Gy SFhaldvise tagafetttadrey Isyni-asr rIGISsE rAdvd,ude

N( 2- met hyacr yl oxyoxyet hyl ) - 2-pyrrol i di none, N (3-

met hacr yl oyl oxypropy1l) - 2- pyrrolidinone, N-(2-

nmet hyacr yl apeoxypentsadeop o o pyrar gliediemone,nwdn(t3-on improve the cold
met hacryl oyl oxyhept adecyl- 2- pyrrolidi none; (neth)acryl ates of .ether
al cohol s |i %&&W%ﬁ%r"ﬁ% r‘?ét%e&@ﬂﬂ dmfueeq fretth GBI Toy iy |
(et h) acr ylate o rlss bt oo ORRIIIACIH ey icke] e exyetdyl
(met h)acryl ate, propoxyethoxyethyl (nmeth)acryl ate, benzyl oxyet hyl
(met h) acr yledtfa,cifamcfurad qonkst H)laor yimetre,vexs .butiesopettmpr e meéthte)ssgcr y| at e,

2- et hoxy- 2-.et hoxyet hyl t ryl - et hoxy-2- et hoxy.pr0
(met h) acr ylla ém%e&eg%yﬁ gat%gedryf %lél%v)eg:r%ﬁ/l gatpg}s?l ,yl i%tl%)gxyobrui%ﬁ%h( %){erltoh%né:csr yl at e,
met hoxyet hydf (oret jeagrodiatien Z-cetdhex ym2-letdidxy-2re WOmpositions of the

2011/ 035947PCT/ EP2010/ 060518 13 et hoxyet hyl (neth)acryl ate, esters of
(et h) acr yH & S&ETd AVE et R0 TpHSy &XRAEre! gty dolpgrticularly easy

and simple manner. It is possible to use customary

industrial scale plants.

The inventive composition comprises at least one
polyalkyl (meth)acrylate polymer having a number average
molecular weight Mn of from 1000 to 10000 g/mol and a
polydispersity Mw/Mn of from 1 to 8.



(meth)acryl ates of hal ogenated al cohols |ike 2,3- dibronopropyl
(meth)acryl ate, 4-bronophenyl (neth)acrylate, 1,3-dichloro-2-propyl

(et h) acrwbabmey/o3294br onoet hyl (et h) acryl ate, 2-i odoet hylpCtrmptdipacrsys at e,
chl oronmet hyl (neth)acryl ate; oxiranyl (meth)acrylate like 2, 3-epoxybutyl
(meth)acryl ate, 3,4-epoxybutyl (neth)acrylate, 10,11 epoxyundecyl
(nmeth)acryl ate, 2, 3-epoxycycl ohexyl (netp)acrylate, oxi ranyl
(meth)acryl ates such as 10, 11- epoxyhexadecyl (nmeth)acrylate, glycidyl
(meth)acryl ate; phosphorus-, boron- and/or silicon-containing
(meth)acrylates |ike 2- (d|nethylphosphato)propyl (meth)acryl ate,

2- (et hyl phasphiatldypr @pyih) (rettpdc ;Hdey@e@ adierr@tqiwmmmmm
(neth)acryl t neth os t I cr t | et cronyI
phosphonatez%1 propy acf% gﬁf%bgésﬁﬁa %g (%J§ﬁ§§1%L gﬁ&%%)qﬁh
(neth)acryhﬁhﬁ;(%@&hluﬁngkﬂmmmhhaﬂnykﬂym@kmﬂcﬂymaﬂgs and acrylates

nmet hyl di et hoxynet hacryl oyl et hoxysi | i ane, _di et hyl phosphat oet hyl
(met h) acr ylaat évelémaf%ﬁnlewrﬁsm% rEfdthRGESA FeeNS e aeft@nweéuh KOR)iet hyl

(meth)acryliaf g A-L 0 oeyanatiohut yle (iMRIN)ACTHHALE £ il oy | elhye

(neth)acrylate, thiocyanatomethyl (meth)acrylate, nethylsul finyl methyl
(et h) acr yllatr@arm gmmmlmwrmtm hylguasldlyf,i ddve alk4 lhetesriobyee Iniay
(neth)acrylates. (21-i m_dazol yl).et hyl_(neth)acryl ate,

2- (4- nor ph(ﬂ ] r?yljjseet ELyI (#é),h)pgc ryk)él E}y to nj% a)ncf: ore Preferably 7

1- ( 2- met haatyy 110y lcexyeirh W Homd:. pWHeOMCQM%ISﬁEJa@i GGk anddmlieie 1aci d
derivatives such as nono- and diesters of maleic acid, maleic anhydride,

nethylnaleﬁéféﬁhﬁ%k%ﬁ%?e%nﬂﬁnqﬂﬂﬁQﬁﬁnqnﬁM%M%ﬁmﬁﬁhh@ﬁﬁﬁ%aﬁﬁuﬁ%ﬂQ@%ﬁﬁ &fand
fumaric acigdar] uad yes s mnetthr&)rgﬁ L asley
; exa

fumari c aci Vi ny uch as V|nyI or| V|nyI

fluoride, \prmﬁlarden@v@lﬂtorqrde Ml\ﬂlynydhed@mdyfalMM d@;tmlarwdylweers i ke

vinyl acet at vin nonaner s cantaini aromati.c o%p d; styrene
o e

subst i t ut e® %St e§%m3%+%%1%ﬂ 25 upy |%&@hWQng &1 2uch as
u- met hyl st yrene and U4st Rt engy nsulstdtatadistyranas MMt wean, &Kyl

substituent on the ring such as vinyltoluene and p-nethyl styrene,
hal ogenat edssit9yte s Y u@le tds arsivdetticomestofiegife s avdineh| lortes thar eredon

tribromostyrenes ;and fethabnomstyy gnes;

According to a preferred aspect of the present invention,
the polyalkyl (meth)acrylate polymers useful for the present
invention may comprise units being derived from one or more

alkyl (meth)acrylate monomers of formula (I)

R

H 1
= OR (1),

H

where R is hydrogen or methyl, R' means a linear, branched
or cyclic alkyl residue with 1 to 6 carbon atoms,

egspecially 1 to 5 and preferably 1 to 3 carbon atoms.

Examples of monomers according to formula (I) are, among
others, (meth)acrylates which derived from saturated
alcohols such as methyl (meth)acrylate, ethyl
(meth)acrylate, n-propyl (meth)acrylate, isopropyl



het erocyclic vinyl conpounds |ike 2-vinylpyridine, 3- vinylpyridine,

2- et hyl -5-vi nyl pyridi ne, 3-ethyl-4- vinylpyridine,

2, 3- di metWwolob/0359y1 pyri di ne, vinyl pyrimdine, vinyl pi pecrdiree/060518

9-vi nyl carbazol e, 3- vinylcarbazol e, 4-vinylcarbazole, 1-vinylimdazole, 2-
met hyl- 1-vi nyl i m dazol e, N-vinyl pyrrolidone, 2- vinylpyrrolidone,

N-vi nyl pyrrolidine, 3-vinylpyrrolidine, = 15 N-vinylcaprol actam

N-vi nyl but yrol actam vi nyl oxol ane, vinyﬁ%uran, vi nyl t hi ophene,

vi nyl t hi ol ane, vinylthiazol es and hydrogenat ed vinyl thi azol es,

vi nyl oxazol es and hydrogenat ed vi nyl oxazol es; vinyl and isoprenyl ethers;

met hacr yl i c(mgdind senvd ladrey| inc tadivd. (Med o erondddes  died tiveiteslt er nononer s of
t he fornmul (), (1)) .and _(111), c C sed individually or as

m Xt ures. %ﬁgﬁgﬁéﬁ%P?f%%”og&%gl]hdﬁ§¥§ﬁégﬁgﬁéH§h%?ggqﬁ@%ﬁhding on the use
and proper t yngqumofadresleft o;he ypdlogiargl | megeneralyl dtdess frioeorti on may be in
the range fromO to 60% by weight, preferably from.0.01 to 20%_by wei ght
and nore preferCRsF Y ofTM aF VG ki It ONGAiYlg (8 Y ot i on
properties andd,05, 1860100 GRl1 J1RAS Mg Lihe Prepard ion of ddie Jmnameys whi ch
conprise aromatic groups, heteroaromatic groups, nitrogen-containing
groups, phosphorlusiegdrtcaividiaig .gr oups and sul phur - cont ai ni ng groups shoul d
be m nimzed. The proportion of these nononers can therefore be restricted
to 1% by weight, in particular 0.5% by weight and preferably 0.01% by

wei ght . Prafrer ahliyaitia @eltsldadyingtdh aamylcate 1pelauTer: Gonpid $8% 8ttt S
derived from hydroxyl -contai ni ng nononers and/or (neth)acryl ates of ether

al cohol s. ASEEIdiiRg 5 Ya Grefered dspédts &Y e Prles erite ighadnti dh,l t he

pol yal kyl ( net I |y ref. ly rj > 6 % by
wei ght , esggéF%%f§xa%%§@§%”%?§§Fﬁ%ﬁﬁﬁ%ﬁgﬁa(ﬁgfgxﬁﬁgﬁégﬁéﬁ§9§ﬂ%bcﬁg ngy

wei ght of hydriexylercortdaifmang omen e mcared/z0rk y(Inetdhacrop vateese aforetnizers

al cohol s bas on the i ght of the pol r. The dr | - cont ai ni ng
NONOMer S iﬁgf &gqﬂ%ﬁoésa&@ﬁe%rﬁﬂ lﬁ%ﬁ%ﬂgﬁeygﬁﬁ? ﬁﬂiﬁxﬁ1€5ﬂﬁmﬁrﬂhese
nononers have been di sclosed in detail above. The polyal kyl (nmeth)acryl ate
polyners to be used in accordance with the invention have a nunber average

mol ecul ar vigiegto e L v (e Iy) arfgey 1oft €1 GO0 Wi 11 200 ey /rdlainscef erabl y in
t he range of t n [ i YA i f._ 3000 to
5000 9/ ol S BTyt oper ey N O RS paryatyl (st heRRadhe

pol yners | ssdinghthe raangef radmtdfe lirtia 8,0 fréfee rcalilywa fkydninte t05 daory8.d3,e nor e

preferably from1l.1 to 5.0 and nost preferably from 1.3 to 2. 5. The wei ght
bver age mIRSOUIEY i GIRT MO TG HUIHE BRASAAS FR GG RO e TS Hnd t he
pol ydi sper it  tMMME gan de detgramgred Iy E¥e 4sinRg rd 1BRIdPd diRlthagryl at e

pol ynmer as standard.
used for preparing the inventive polymer.

Preferably, the polyalkyl (meth)acrylate polymer comprises
units of one or more alkyl (meth)acrylate monomers of

formula (II)

R

H 2
= OR (I1),

H

where R is hydrogen or methyl, R? means a linear, branched

or cyclic alkyl residue with 7 to 15 carbon atoms.



The architecture of the polyal kyl (nmeth)acrylate polyners is not critical
for many applications and properties. Accordingly, these polyners may be
random copol29nassy47gr adi ent copol yners, bl ock copol ynmer #Campbaw/ogr5as t

copol ynmers. Bl ock copol yners and gradi ent copol yners can be obtai ned, for
exanple, by altering the nononmer conposition discontinuously during the
chain gromh. The preparation of the pog¥alkyl(neth)acrylate polynmers from
t he above-descri bed nononers is known p Thus, 17 these pol yners can
be obtained in particular by free-radical polynerization and rel ated
processes, for exanple ATRP (:AtontTransfer Radi cal Pol yneri zation), RAFT
(:Reversibﬁ§@mmﬁ35(9f FK@@%@WﬂQﬁi&ﬂi ChaicduBeansfer) or NVP processes

(ni troxi de- qrdi,ated. Aol eriZat i d 1 addition Lher eto,, these polymers
are al so avaﬁ y anlonlc po ynerlsatlon ébatonary(tree radi ca

pol yneri zatdsore Hes Hdsex e dmduit)eic ralliaa.e i mel;ﬂuyrtan(mes;tﬁm@ll@pedl & -of

| ndustri al Chentstry Si xth Edition. I.n general, a ynerization initiator

is used fortSHH ?erﬁjﬁsjetleh@erﬁ@iceW]rﬁtﬁ'atno%tlyﬁcl (Gt?etkt e 226 G5 tdat or s
wi dely kno i C@le dHHelds 2 t trile
(A EN, 2 B ;*e?% eIl Doty L7 o) (AN e e MR
azobi scycl olhextdnecanteis,r Mreiecazﬁd (@lesdn) M&wmn@mm@yﬁuW%whret hyl

et hyl keton I‘OXI d acet _I t one Re i_de aur

tert-butyl g I{ Sty ¢ t%)?f%/l&theyl exang1 Of S any |

per oxy- 2- e@n’(@&ﬂl’h@@&@@%ttt% Itetlm_yuermetde,ad@rltat@utw n@&;l’r@qtt(l&tc%cylﬁt hyl
i sobut yl ketone perOX|de cycl ohexanone perOX|de di benzoyl peroxide,
tert-butyl e >¢‘t‘féfrfr’zlt§1 | e IR@aAY Ip eiMea) S6rdmyico arseraie cy 1

2, 5-bi s(2 et“@rth e.roxy) 2, 5-di met hyl hexane, tert-butyl

per oxy- 2- et hyl hexan ate tert- butyI per oxy- 3, 5, 5-tri net hyl hexanoat e,

di cunyl per(mdtde ac]ryﬂamﬁmerﬂctbmwlp@r e yolsehexarted kllbohols, for

bi s(tert-but rlnet cl ohexane, cunyl hydroperoxi de,
tert-butyl eﬁ%}ﬂﬁgﬁ Oﬁ)ﬁ i tjtaﬁiﬁlyl cycl ohexyl) peroxydi carbonat e,

m xt ures ofcytdmaquyqor(en&fh tartefyqfaq;re%rr@udypr&d SAMMeds W th one anot her,
and m xtures of the aforenentioned conpounds wi th conmpounds 18 which have

not been nedstdned B teamavilkeniss & fgr mutrsdd tugditoalls.keFa™er nore a chain
transfer agy ai e reqin
particul ar gﬂl c(éYIadt}bOIh?Fe rcéneﬁglrtsaacq]fﬁrac%xfﬁp tq"(rjﬁ%eh %lc%g%t nl or 2-

nmer capt oet hatalh) amr;é]as:@ C hvavi v st 1r amefter) sagenites o raom tileelrassl of t he
terpenes, for E‘L terpineols. Preferably, the polyners can be achieved
by using h| %ﬁﬁgﬁpﬁ ‘initiator and | ow anobunts of chain transfer
agents. Especially, the mxture to obtain the polyal kyl (neth)acryl ate

pol ymer useful for the present invention may conprise 1 to 15 % by wei ght,
pref er abl y Thet ooll(y skt \rt@'t@ﬁtacerrydaﬁ@r @ prefear abled &4 g 18 %Whﬁ@'sgr@tt

initiator ) th of Qe e nt, of. nsfer
agents canq%eesgcse % n hn oefré%% Lzty%aby l\?\e/ergiosg ", pr %t@raﬁ%/%o 1tol
% by wei ghturandg mi@j’ravm‘cﬁff&t’oabkﬁtd) d}ZIrtdreD all Kplbyneane) @hiryh@s:m @t t he anmount
of MONONEr s. The ATRP process is known per. se. It is assuned that it is a
"1iving" fréeMdd cdil) polRamed 24t i WittHoE &R it &M & 0AST t hi s

shoul d reStArch)trciﬁ% des e itd Qg the Jmechanigm Ji dhese progesses. a
transition netal conpound’'is reacted with a conpound which has a
transferabltél%mhygmrryomm@etsr arstfensiitlhe aocartsfZer dlgl € Gdtomygroup to the
transition net ound OXIdI es, t he t al Thlsr action .fornms a
radi cal whi'ch > %d;ds TSt Seth f"’”ré%q ¢ gt ourz)cs%oHtc])E\Ae\rlgggr © e ™ tré;neﬁf erf S te at om
group to thedtinansiftdeen nrmtoatercsormmmdillns;; nevecyinhlle, ©q)t.hat the atom
group is transferred back to the grow ng pol yner chain, which forns a
controll ed polynerization system The structure of the 19 polyner, the

mol ecul ar wej,ght.,and & he yligculan n‘%'t%t yhubian ¢an he control | ed
correspondingly. Thi's reaction is escrl be for exanple, by J S. Wang, et
al ., J. Amus@rferih ﬁSOfCt,ha/(pireSfBIﬁ; imv 581415 GES (cmeﬁ);sebylrt\m:tsyjkaﬂzewvskl

Macr oml ecu 7901- 791 In a d|t|on t he

appl i cati or'(sze féi%’zf WB 974 F6 kgi]}ﬁ”@)f/hf@fzﬁ/ WG GEIATET 5£

99/ 10387 dirsgiese varimnts of the ATRP expl ai ned above. Preferabl y,

catal ytic chain transfer processes using cobalt (11) chel ates conpl ex can
be used to prepare the polyners useful for the present invention as

di sclosed in US 4,694,054 (Du Pont Co) or US 4,526,945 (SCM Co). The
docunents US 4,694,054 (Du Pont Co) filed with the United States Patent and
Trademark O fice January 27, 1986 under the Application nunber 821, 321 and
US 4,526,945 (SCM Co) filed with the United States Patent and Trademark
O‘fl ce March 21 1984 under the Appl | catl on nunber 591 804 are encl osed

Y I



In addition, the polyal kyl (nmeth)acrylate polynmers are al so obtai nabl e by
NVP processes (nitroxide-nedi ated pol ynerization), which is described,
inter aliwp20n/03587 Pat. No. 4,581,429. 20 These net ho#sTaPeo1d®sisis bed
conprehensively, in particular with further references, inter alia, in K
Matyj azewski, T. P. Davis, Handbook of Radical Polynerization, WIley

I nt ersci ence, Hoboken 2002, to which reference is nade explicitly for the
pur poses of disclosure. The anionic poI%ﬁerisation is well known in the art
and described, inter alia, in Ulmnn,s Encycl opedia of |Industrial

Chem stry, Sixth Edition. According t0 a preferred aspect of the present

i nvention, the polyalkyl(neth)aé+ | a poJgREr can be obtai ned according,to
a met hod described in US 4, 056, 559Y(Rohih & Haas Co) filed with the United
States Patent and Trademark O fice/!OctoBer 23, 1974 under the Application
nunber 517, 336. The docunment US 4, 056,559 is enclosed herein by reference.

Particul arly, potassiuym et hoxi de sol ut.ionscan be used as injtiator. The
ponnerizaﬁ%ﬁﬁP 15é£&§3%%§?(9ﬁ NS Stan rHQBPES§u$é?e?§du%§8nﬁgggsure or
el evat ed prgssyi€.icThe ial weeyigat hand enperatdd® dro e denUn@ridisalnl v
However, it is generally in the range of -200 Cto 200 C, especially 0 Cto
190C, pr ef rtaliloy 360 @M 83 @sand nore preferably 120 Cto 170 C. Hi gher
tenperatures are especially preferred in free radical polynerizations using
hi gh amounts of initiators. The polynerization may be carried out with or

W t hout solRsentplcEhe ft eramselarant (Ti1S)t a rld udhkd emettdg c dsrle das arthdradad
sense. 21 The polynerization is preferably carried out in _a nonpolar

sol vent. THESEShdwde SHYFASEE DG EA St S F o Sex s Srlomat i ¢ sol vent s

such as tol ygne,) Renzene and nHENg.e sl At eghddrecanhans, for exanpl e
cycl ohexane, heptane, octane, nonane, decane, dodecane, which may al so be
present i nHsrdrckesd )f omatirese 1sdleverft—st svy dvey lWpseed- sidediwdi dual |y and as a
m xture. Particul arl referred . sol vents are m.neral .qils, .di.esel. fuels of
mineral or |G RATOTAT Vegetahite A0 ROl S R Ba el and

synt heti c @dhs/l(cetthdeestler (maidhs asusHh aas ,dixranydp ragiiate)adesyd al so m xtures
t hereof. Anpng these, very particular preference is given to mneral oils
and mi ner al ("FEREACTUAE /195 LRIFE R ton(MES Y RE AR ky1RstaD¥der yI at e

pol ymer as desgrihed 1ahQue.c the gompesiti-on afs dhe present-Jdvention
conprises at |east one ethylene vinyl acetate copolynmer conprising units
bei ng deri view tr)emratl dteasts tore valskiydo s(yet (neddr)dcatyd diavi mgpcbstvd 30 car bon

atons in th L kyl residue. ment i on bove,. al sq t.he
ponaIkyI(ﬁ@Fﬁ?ﬁ@ﬁﬁy %%ﬁxﬂ%#§§fﬁﬁf%ﬁﬁ%ﬁﬁﬁﬁ?ﬁﬁﬁ%%?ﬁ%%%@ derived from
et hyl ene anghetimycragettat,;e as conononers. However, the ethylene viny

acetate copolyner differs fromthe polyal kyl (neth)acryl ate copogyner.
“et hyl ene

Especi al | y,C%He adioint §e6f) st ére sarfdiChor svinyil- Sadetiatte Gut wh
vinyl acetat.e %ﬁl}’erng’lr etighel-thand n o he pol yalkyl (meth)acryl ate

pol ymer. Therefore the present conposition conprises at |east two polyners
bei ng di f f érentl dyr ltdheixy let imdténercand/agre .vi nyl acetate proportion. 22 1 to
30 carbon atonms in the alkyl residue can be obtained by the polynerisation
of correspondi ng nononer

The polyalkyl (meth)acrylate polymers useful for the present

invention may comprise 0 to 40% by weight, preferably 0.1
to 30% by weight, in particular 0.5 to 20% by weight of
units derived from one or more alkyl (meth)acrylate monomers

of formula (III) based on the total weight of the polymer.

According to a special aspect of the present invention, the
weight ratio of ester compounds of the formula (II) which
contain 7 to 15 carbon atoms in the alcohol radical to the

ester compounds of the formula (III) which contain 16 to 40



conpositions. Ethylene and vinyl acetate are commercially available froma
nunber of suppliers. A kyl (nmeth)acrylates having 1 to 30 carbon atons in

t he al kylwoesiidasv4ar e descri bed above and reference i s mrad@&preéeneisess These
et hyl ene vinyl acetate copolyners may contain 1 to 60 weight% particularly
5to 40 weight% preferably 10 to 20 wei ght% of units being derived from
et hyl ene based on the total of the repef ing units. Particular preference
is given to ethylene vinyl acetate copo imers containing preferably 0,5 to
60 weight % especially 2 to 30 weight % and nore preferably 5 to 10

wei ght % of vinyl acetate based on the total of the repeating units.

Pr ef er abl y,cartheramipits o dlheyla laedtd) aadiicatles shaviafgreltly 30 ddrbon at ons
in the al kyl_ resi is .n the.range of fr wei ght % to 90 i-ght, %
copect al |y THARG T args Toft f rorh a0 s, B0 o Gt ot s WSt & DIeBt Srabiy i n' ¢ he
range of fream2aQ ,t @3 cieilght Yrieazedary tihe 1t aicals :af. the repeating units.
According to a special enbodi nent of the present invention, the ethyl ene
vinyl acetate copolynmers preferably conprise from30 to 90 wei ght% nore
pref erably fiyom&Q .t o 8O, Weight260f unids heing dardyed flomale | east one
al kyl (meth)acrylate having 7 to 15 carbon atons in the al kyl residue.

Pr ef er abl y,e st imdl lar meatane rof  aetdwyldeng tte viowiulacet dtle efind hi@ lgbhyl ene

vi nyl acetate copolyner could be in the range of .100:1 to 1:2 re

or of er abl y 7 £He FATGEOr 20°1 ¥ 53 2 £F aegedial y ey 10+ 1 to
3:1. The melray/dratime ofo@ldeor(dmeich)-aciod aties, harigghk itro 3@ tgar bon at ons
in the alkyl residue to vinyl acetate of the ethylene vinyl acetate

copol yner % Gheflérabiiphich thdSdige of e 4% O 25 4e8i%e Pref é&Sably in the
range of 10: L.t X aspe j.al - I I § k. ti - . the
nol ar rati o(ch])efthgta}j?yIﬂyelr?e to%éatlgy?ﬁl?r%{r%ngcgr%n% (jacgl a}%ar\?/iaﬁgc O?%{lo Iget)g l?gre\t%on
atons in thesallkyd. rlesisug adft vt kd ethodlseneodiund, aoetrat & tdepal,yiero | s

preferably in the r of 10:1 tq 1:20Q, referably . int range of
2:1 to 1: 1615 é]ﬁgg% 27{}”1%3‘ &F@flé)f%l Cf:hfqt ?ngfggjoel r?xfd%iqtc%g@r‘?qf@oqﬁﬁ nononer s
ment i oned abRvearlths ;etzhyrene 1 md _@cst)at &-c0Pa YIeero , mayl fGars &1 faid her
conononers. These nmononers are nenti oned above and reference i s made

t hereto. ESPEsiid 130 porefeealed ara i mi0 estderadifd F10f (FridlyISui t abl e vi nyl
esters derivg.JLomianty acids AV dinean Lrabr anchedaldul greaups
having 2 to & carbon 'dt orrs. anpl@s 1'ncl ude vinyl proplonate, Vinyl
butyrate, vigndllheé@nodtie,l iyl (Jzeptlgnodiedyddadey lanal ttamgatel® \vmyl | aur at e
and vinyl stearate, and also esters of vinyl al cohol based on branched
fatty aci dsO%uch G I+ i sobutyrate, vinyl pivalate, vinyl

2- et hyl hexanoat e, vinyl isononanoate, vinyl neononanoate, vinyl
neodecanoat e and vi nyl neoundecanoate. Suitable olefins include propene,

but ene, i sdbht Hodnee heveeheontaret iyl igentdsre,vest tigime) ainiosehanyd érfe aand/ or
nor bornene. Parti I t.hyl ene vinyl acetate copol yner nay conprise
fromO to f(g)twéllnéah %é‘lﬁ%mr?%rté preferably from1l to 10 wei ght% of units

bei ng derived from conononers. 24 The architecture of the ethyl ene vinyl
acetate copolyners is not critical for many applications and properties.
Accor di ngl Y S¥e SE8tO&CMEG i ritSi Ity Sp SINAHERS Ty Lo el Medid SitedpdiSineride

gr adi ent C@)@Jyﬂ}%’%p@@qk GRRehWErs Aand/ of Oraf, GepQlyEs. According to
a speci al aspect of 'thé present invention, ethylene vinyl acetate

copol yner s (s td)greafitl adepolyrimerd drasiatdvan @teiyl)ermve wliahd, acet at e copol yner
as graft base,and an _al.kyl (meth)acryl at vj.N t.0.30 carhon atonms in
the al kyl r% sfjirc?ﬁié/parso%jrlaf(tmelta%ﬁéarc?rygre er %ﬁlr%;d]’[“%é: e glh% ﬁla %ac?ec??logr af t
base to grafedyirilsitdd) tihe or-argerefdifalommkth)tae k18 gmre preferably 1:2
to 1:6. The ethylene vinyl acetate copolyners to be used in accordance with
the invention preferably have a nunber average nol ecul ar weight M, in the
range of 1000 10,130 000 G Moy 1BSRECIAl Yl J g 1aNGR0h 2008 da Q. 000
g/nmol and nore preferably 1'n the range of 20 000 to 70 000 g/ nol.

Par ti cul ar [yi,ket ie- (Foldidicspherlsintiyi dMNAVE lometther cetyhydneme ,vidnyl acet ate

copol yners be in the range fr of to 8,, preferably from1 05 to 6.0
and st prEE ARG 15 (G T0 e A ght TS s o G el ght M
t he nunber @wenage Mplacyl ar wei ght M, and the pol ydi spersity MN ME can be
determ ned by GPC using a nethyl methacryl ate pol ynmer as standard.



The et hyl ene vinyl acetate copolyners to be used in accordance wth the

i nvention can be prepared by the free radical polynerization nethod

ment i onedwabkoua3ssd ref erence 25 is nmade thereto. Prefecargoionbsiet hyl ene
vi nyl acetate copolyners can be manufactured according to the nethod
described in EP-A 406684 filed wth the European Patent O fice June 27,
1990 under the Application nunber 90112%%9. 1, to which reference i s made
explicitly for the purposes of disclosure. According to a preferred aspect
of the present invention, the ethylene vinyl acetate copolyner is a graft
copol ynmer having an ethyl ene vinyl acetate copol yner as graft base. The

et hyl ene vimyiridesst @tfe @spdl) ey lisefagdidasngt sfttheyase tprosfeerabl y have a
nunber aver mol.ecul i_ght i n.t.he range of 1000 to 100 000 g/ nol,
especially C:%%l lenlrné;ng@{eot}?ﬁf%o%ﬂt%d:%o 101% é\?rml and nore preferably in the
range of 10n23k 40080 Q0K vg/tmil.) diie terpasdidtionef, the present invention
conprises at | east aqne ethyl ene vinyl acetate copolyner and at | east one
pol yal ky!l ( nEtEaDPEGMae Poisiiert.) Frhe spsieghit! ke4ti"g °"6¥ bot h pol ymers may be
in a wde range, f8hHenablvi.qdhe deiight ratixa of the _

pol yal kyl (et h) acryl'ate pol ynmer havi ng a nunber average nol ecul ar wei ght Mh
of from 100 ttha ckOOQY lgy=s t handied pdlopdinsypeardsi, t e tdfyf rom 1 to 8 to

t he et hyl ene vihqyl a ettat_e copol ymer conprising units being derived from at
| east one al C(eth)Yacryl ate having 1 to 30 carbon atons in the al kyl
residue is in the range of from40:1 to 1:10, particularly 20:1 to 1:2,

especially 15:1 to 1:1, nore preferably 10:1 to 3:1 and nost preferably 6:1
to 5:1. 26 Pref @B\ CHHE [EFn P iR Zakc o thg &% live Sprogs élteivivent i on

can be prep X ol r nt.i \Y y | utd i h..can be
used for ac@{oefrtp )%ﬁégtﬁe%%x%n&%rae%f@ r él(f%}ﬁ%ue? iq(r%lg%&cﬁ%s Clr%aéxfeg%éaq%‘ Ibaesh

poi nt abovenkE80G tidyieawr qoisitbdieltowedl s (tacdorndi rig ntes ;ASTM D97) and

sul phur content bel ow 50 ppm Such diluting oils can be achi eved by

dewaxi ng a mneral oil. The m xture achieved can be used as an additive
conposi ti oma iyefar-alinta idn raddind vt CaReSidd an KONPId9es:aletmat 70 % by
wei ght, especially 50 % by wei ght and nore preferably 30 % by wei ght of

dil uting oi(metihecconpdsit icory e wied prles@Rt ) meeitliad®e i s useful for

i nproving the ¢ol.d.fl r:gt@lryqpe(rn{eit%s) B%IOKJ%%EE'e,Oi | conpositions. Usually fuel

oi |l conpositions co se "at | east y ‘weight, nore preferably at |east
90 % by weiNgite tandh avpdto yareedyerfabimanatdd e aste t38 v bynewei )ghtr fleede ,0iN-.  Usef ul
fuel oils include diesel fuel .of mneral oriygjéjn and bi odiesel fuel oil.

These fuel 64" Tait e trded dndisvi dUralq N oo™ Yad i et dpd L oprg figas, N-
conposi ti on(ﬁmétm@aw@q%gyd@&mgilqnmmrdﬁ%r@,e%el (Fuel of m neral
or di

origin, i.e. diesel, gas oil esel oil. Mneral diesel fuel is wdely
known per e tded s caormrengicaldly vraiiratylle. diTieine i -ui¥der st ood to nean a

m xt ure of m%lt{kfy rcefn&g%{xg/ﬁ%égﬁ%ﬁeC‘&an‘%(ﬂpzﬁﬁ%istiﬁ%{n%n%s %T_f(;iz_l for a diesel

engi ne. Di esel “can ate, in rticular by

di still ati ortfacaruds leidyhebhea dmiyl -constrirtalentisicafe ;t he di esel fuel
preferably include al kanes, cycl oal kanes and aromati ¢ hydrocarbons havi ng
about 10 to 22 carbon atons per nolecule. WD 2011/035947PCT/ EP2010/ 060518

27 (meth)acrylates of ether alcohols like tetrahydrofurfuryl
(meth)acrylate, methoxyethoxyethyl (meth)acrylate, 1-
butoxypropyl (meth)acrylate, cyclohexyloxyethyl
(meth)acrylate, propoxyethoxyethyl (meth)acrylate,
benzyloxyethyl (meth)acrylate, furfuryl (meth)acrylate, 2-
butoxyethyl (meth)acrylate, 2-ethoxy-2-ethoxyethyl
(meth)acrylate, 2-methoxy-2-ethoxypropyl (meth)acrylate,
ethoxylated (meth)acrylates, l-ethoxybutyl (meth)acrylate,
methoxyethyl (meth)acrylate, 2-ethoxy-2-ethoxy-2-



Preferred diesel fuels of mneral origin boil in the range of 120 C to 450
C, nore preferably 170 C and 390C. Preference is given to using those

m ddl e diwoi2bizest7whi ch contai n 0. 05% by wei ght of sul phwEPand/obesss, nore
preferably | ess than 350 ppm of sul phur, in particular |ess than 200 ppm of
sul phur and in special cases |ess than 50 ppm of sul phur, for exanple |ess
than 10 ppm of sul phur. They are preferably those mddle distillates which
have been subjected to refining under hydrogenating conditions, and which
therefore contain only small proportions of polyaromatic and pol ar
conpounds. They are preferably those mddle distillates which have 95%

di still ati erihpseivetd el 6w RB72G Ty liat eparasiterisar helmew@5¢ 1§ ldmd da¥ Speci al
cases bel ow_ 3 nt het | el s ) tai nable, for exanple, by the

Fi scher - Tr§%§%h6%?bc §Qﬁ#é%¥§h? q% q'processes (GTL), are also suitable
as diesel fuels of mneral origin. The ki nematic viscosity of diesel fuels
of m neral ori |n to _be used with preference is_.in _the range of 0.5 to 8

me/ s, nor YFEPEAINA ES @15 hmeesnadid dpediods yHigreferably 1.5 to 3
me/s, measyned Rl 4G t(‘ﬁte%%-gl\ﬁ&aﬂ%%ejmeﬁr%%opﬁ%qs' Qs Qf- lihe present

invention may conprise at |east 20% by weight, in particular at |east 30%
by wei ght, lpr3etde-rCétﬁJwrcat2-|m150(%ebah weighita, t ayorZe proafoertaiol ly at | east 70%

by wei ght and refera OfV Yy wei t of .di esel | s of
m neral or ?%neth ? é’sen iaretan OSI'tI (‘?ﬂorhé)y r?%rl se at
| east one b(ln@djke%eiryfllge;le,corrponent . Bi odi eseI fuel is a substance,
especially a oil, which is obtained from 28 vegetable or aninmal materi al

or both, or a derivative thereof which can be used in principle as a
repl acenent,f.qr neral;di %?‘é)l figely.; dn A prefer +enbodi nent, the
b| odi esel fuel an\%tl CI‘IIT@I sqfr uent1 l% so ref e#or o%)aﬁ; "bi odi esel " or
"bi of uel " c(mm:nh sex flatttey @cllld@d@lbu&s/tler (eneftdr) rmtyfkactm f attt,yL laci ds havi ng

preferably 6 to 30 re er ably to 24 carbon a and nonohydric
al cohol s hf\?oﬁﬁ’ufd[ec? cé‘fe&gﬁ Attt é/rtéatel n erngpcoég/ecgclé%}% the fatty acids
may cont ai N, 4w, 101t d, hrea rdeyhl enRandscrihe tnehydr i alcgahol s incl ude
in particular nethanol, ethanol, propanol and butanol, net hanol bei ng

preferred. eE)@aﬁﬁtee@dtﬁCYdt | @i cte i tee forlor e lma(megth) vegetladice materi al
and which can be used in accordance with the invention are palmoil,
rapeseed oil, coriander oil, soya oil, cottonseed oil, sunflower oiI,
castor oil pholdpremid-, grooundnuindidr, S]ﬂfmcﬁi—borﬂjan@ndlg)i |, pal mkernel

oil, coconut oil tardseed oil, oils ared ri ved from ani nal
tall ow, espd&ia Iafrﬁfééftetsa%tlgﬂﬁ %or?é“tﬁtlhvw]fﬁ é’r‘F&’p&@ed cooking oils.
Furt her exa(mteg dd}%)lléﬁ% 0ig-s e\MMﬁ@tﬂﬁiﬁh\&%J 59‘8@% e(@r{eth\')f%%%t 1ddden-

|

sesane, rice husks, jatropha arachi s oil nseed oil. The fatty acid
al kyl est erdslnt@(ﬂbfelgliwmft%@ﬁeﬁler(ehﬂél rmrxi@t@bt ai ned from t hese oils by

processes ior f rencs Jis o cgwith
t he invent :82?][1 ﬁp&ﬁ%ﬁj@f@ d:?]é}fB %K{etthﬁcerl éatcedntdaﬁ%%hﬁ/gm%cﬁ S]tr}c as palm
oils and o@tﬁ;s@mmtﬁe diemd;@dnfertommﬂm;ll tealdspmatand al so derivatives
t hereof, especially the pal m 0| | alk 29 esters which are derived from

monohydr i ¢ 4al (Cordlts/ L BbaSRiGnC ) @&dihso: 61'-9% ety isd-Sobtvaitied from the fruit
flesh of the RAlASIMHHSr IR St LS 1Rt erilized and pressed. Onng to
their high carotene content, fruits and oil's have an orange-red col our
which is rm@l@ddu@ﬁ%m@fﬁh&q@ld&ﬁ@t@dxmﬁl@mﬁal nup to 80%

C18: 0-gl ycer.ide. Parti arI U|t bi odi esel fuels are | ower al kyl
esters of td dc%yalé% S t@fe eslxarrp 3 erggcre commercial m xtures of the
ethyl, propyl, butyl and especially nethyl esters of fatty acids haV| ng 6
to 30, preferably 12 to 24, nore preferably 14 to 22 carbon atonmns,

exanpl e of Stagryl |C@n§(ﬁldll%pﬁriecthdﬁcdfyjta§lﬁﬁ d i&& dftWﬁUs]tﬁlélYéﬁt@Ylpal mtic
aci d., mer gagig Aol shear i acidh, ArAch)c.acl the behenia agi d, 1ignoceric

acid, cerotic aci pal m'toleic acid, stearic acid, oleic aci d elaidic

acid, pet r(ﬁéiyllcSdeOdwhetdlyriol elettta(aaj:ylealtaaepﬁtea:rqytar@mopheﬂhyﬁol ei c acid,

i nol enic agid. i casanol  acid, gadolelc acid dosgganais agid or erucic
bis (methacryloyloxyethyl) sulfide;



In a particular aspect of the present invention, a biodiesel fuel is used
whi ch conprises preferably at | east 10% by weight, nore preferably at |east
30% by wewghiiamsssnost preferably at | east 40% by wei ghtrcofepsabosetied fatty
acid esters which are derived from nmet hanol and/or ethanol. Especially,
these esters have at |east 16 carbon atons in the fatty acid radical. These
include in particular the esters of palmtic acid and stearic acid. 30 For
reasons of cost, these fatty acid esters?are generally used as a m xture.

Bi odi esel fuels usable in accordance with the invention preferably have an

i odi ne nunber of at nost 150, in particular at nost 125, nore preferably at
most 70 andrefsstoquadfiar alslerhdte amsta 6@ 1ike i%odilme mupArerl vils exhwdasur e

known per se for, the.content in a fat .or_ gil .of .unsaturated-c Q S,
which ban BeiePa et o o W sart ool Tadu iR Y S S
conposi ti ons- @f-ntdig garresent] ddneaiityilon f-grymra Jdardregul arly | ow | evel of
deposits in the diesel engines. Mreover, these fuel conpositions have
particularly high cetane nunbers. In general, the fuel conpositions of the
present i nventd;on Jilyy GOPLiSe it Jeastydd2%hy, eighty, Ja pardd cyar at

| east 3% by weight, preferably at |east 5% by weight and nore preferably at
| east 15% biiawgiegtt odf nilediceselid,uelal cAct armdively itde ,a rfadrittiera lasipect of t he
pr esent in\ée@ltidornl, t he fuellrl .ca eosi teit n oflet.henplrdes_ent i nventi on may
conprise at I'e5dt" 6o BBy WeightS’ AT e prerérabiy &t | east 95 % by wei ght
of biodiesel fuel. Preferably, the total amount of at |east one

pol yal kyl (net h) acryl ate pol yner having a nunber average nol ecul ar wei ght M
of from 1000MEF LL0GO0 Yy/arst famdd pASHd Seerisiaty g MY SF afSor°F to 8 and

at | east ong y ene vyl tat.e copod )ﬁﬁg{ QIrd;$§.ng units being
derived fromaat gast rlone a{llcﬁ;%%e%ﬁrtetﬁacry atae avi nlg 'l to 30 carbon atons

in the alkyl residue conprises 0.01 to 5 % by weight, especially 0.05 to 1
% by wei ght,. pr.eferab 0.1 to 0.5 and nor referably 0.2 to 0.4 % by

wei ght of THEuER Goiosi tior Sof e SHradart MVERt IGH0™ S TR Trivent i ve
fuel conposittican J@y conprice.d wiikar Rddidd vasJin Rrders 1t achieve
specific solutions to problens. These additives include dispersants, for
exanpl e wax di spersants and di spersants for polar substances, demulsifiers,
def oaners, J. i Ci ddi.t,j ves, antioxidants, cetane nunber inprovers,
deter gents,‘)lglyels,%sct:@c%rrfso%lc])grle Sﬁ}%@ tac?%?sgagﬁed/ or odourants. By virtue of a
fuel conposition containing at |east 20% by wei ght of diesel fuel of
mneral origin, at |east 3 %by weight biodiesel fuel and fromO0.05 to 5%
by wei ght of & lcGIFEEIR %0 G- 1HE 5 e i v ey, 1S $ St rsingly
possi bl e t guyQvide & fusl £RPQsItH om \@hlkfgn Middt i@ Jarapent ey ofiidee whi ch
is very simlar to that of mneral diesel fuel, conprises a very high
proporti on dfaimenewsll @ s awnedtherlisglyseFhesel compdsiltdtarrensonpri si ng at

| east 20% i.ght. o iesel fuel ,of mneral origi. t l.east .3 % by
wei ght bi ogslyué)se TS A csgcﬁ/efbegletfsgq t|hn aélor?\r/lg(ﬁﬁ‘l os(r?llakﬂ&dllncélsg]IdC %ﬁgit%%s Wi thout

t he seal mateh als wissd weusicorardrdy deicwgh vatdtaaked:, Furthemareel nodern

di esel engines can be operated with the fuel of the present invention

wi t hout t heé T figiNTe SOty 615 RRING1G P YAl e d S P efodiISdd Faas -
conposi ti ons- igANSItt e 2l &P 4% WejHHes i N particular 70 to

94.95% by wei ght, of "'m neral diesel fuel,
heterocyclic vinyl compounds like 2-vinylpyridine, 3-
vinylpyridine, 2-methyl-5-vinylpyridine, 3-ethyl-4-
vinylpyridine, 2,3-dimethyl-5-vinylpyridine,
vinylpyrimidine, vinylpiperidine, 9-vinylcarbazole, 3-
vinylcarbazole, 4-vinylcarbazole, l-vinylimidazole, 2-
methyl-l1-vinylimidazole, N-vinylpyrrolidone, 2-

vinylpyrrolidone, N-vinylpyrrolidine, 3-vinylpyrrolidine,



2.0 to 79.95% by weight, in particular 5.0 to 29.95% by wei ght, of

bi odi esel fuel, 32 0.05 to 5% by weight, in particular 0.1 to 1% by

wei ght, oWopoliyabdyl| (et h) acryl ate pol ynmer and et hyl ene Peirmpkoianetsas e

copol ymer conprising units being derived fromat |east one al kyl
(meth)acrylate having 1 to 30 carbon atons in the alkyl residue and O to
60% by weight, in particular 0.1 to 10% py wei ght, of additives. The

i nventive fuel conpositions preferably have an iodi ne number of at nost 30,
nore preferably at nost 20 and nost preferably at nost 10. In addition, the
i nventive fuel conpositions have outstanding | owtenperature properties. In
parti cul ar Nthe ypgouwe gediant (RPN tvo- nASTMIDO P Igrcdfear.abl iy Ha@askodanges of | ess
than or equal_ 1. Q C npreferahly.less than.or .e | tQ.- 5.0. nor e

pr ef er abl yVIler1§/sl%tuhré{jn%’oererl ﬁﬁ%%’@ef&'ov. Yfﬁgﬁoﬁ%qie’ofvﬁyﬁlt%rlgbzﬁql Sy (cold
filter pluggiangyeridienaCeRP) inBasiiried dled) NiEN1Lka 48 pr efrey ably at nost O
C, nore preferably at nost -5 C and nore preferably at nost - 10 C

Mor eover, tHETOEIE 5561 M (EPX %y 1&SFM D2500 of preferred fuel conpositions
may assume val ues of less than or equal to O C, preferably | ess than or
equal to -5 C and nore preferably |less than or equal to -10 C. The cetane
nunber to DIINYI1Z7® afsdomeentli wehfeusl; conpositions is preferably at |east
50, nore preferably at |least 53, in particular at |east 55 and nost
preferably at |east 58. WD 2011/ 035947PCT/ EP2010/ 060518 33 The vi scosity
of the presethdaisll iconpasi tarens oyl ike awitdhi n a wi de range, and this
feature can be adjusted to the intended use. This adjustnent can be
effected, for exanple, by selecting the biodiesel fuels or the m neral

di esel fuelige Idppdild, o add1@nd S60SIA AR dIe, VA7 i B Lig Amount and

t he nol ecul ar wei ght of the ester-conprising polynmers used. The kinematic
vi scosity ofl Ipr efrer r(@d Ifuelarc euosikd o ofindiey iphesdnt dmwvention 1S in the
range of 1 to 10 mmR/s, nore preferably 2 to 5 mR/s and especially

preferabl y 35 Y6% me/s, measured at 40 C to ASTM D445. The use of

pol yal kyl (et h) acryl ate pol yner havi ng a nunber average nol ecul ar wei ght

M, of from 1000 to 10000 g/ nmol and a pol ydi spersity MVME of from1l to 8
and et hyl edéeyiRfpPcgddoat & fo sslonaaie Ico el sieng auriacs dseianglider iared-Hfer om at

east 2 WL R 100 0 Lo LG RAR IR tn A
fuel conposittdeans iwh afaycanrprirsehdi eselgd telonof0 mMonertad or ivwgiiyhand/ or
bi odi esel prwl:eelfeaf:Ca (?Lrydi&%ln‘y Op.rool\/it%es2 Of%u%ly (Y:lvoeq%%sti taino Smovget r}greferably
from 0.1 to 10% by weight. Owing to the combustion
properties and for ecological reasons, the proportion of
the monomers which comprise aromatic groups, heteroaromatic
groups, nitrogen-containing groups, phosphorus-containing
groups and sulphur-containing groups should be minimized.
The proportion of these monomers can therefore be

restricted to 1% by weight, in particular 0.5% by weight
and preferably 0.01% by weight.

Preferably, the polyalkyl (meth)acrylate polymer comprises
units derived from hydroxyl-containing monomers and/or
(meth)acrylates of ether alcohols. According to a preferred
aspect of the present invention, the

polyalkyl (meth)acrylate polymer preferably comprises 0,1 to



exceptional properties. The invention will be illustrated in detail
hereinafter with reference to exanpl es and conparative exanples, wthout
any i ntenwpanittd3sd47t hi s shoul d i npose a restriction. UnlPesEpPetinmsosise
specified, the percentages are wei ght percent. 34 Preparation of PAVA-1 A
pol yal kyl (et h) acryl ate pol ymer has been prepared using anionic

pol ynmeri zati on nmethod as disclosed in Uf 4,056, 559. A m xture contai ni ng
346. 50 gram of dodecyl pentadecyl netha ?yl ate (DPMA), 3.50 gram of nethyl
nmet hacryl ate (MVA) and 38.90 gramof dilution oil was charged in 1 L 4-neck
reactor under dry nitrogen. The stirred solution was heated to 60C. 1.75
gram of potddssi iy EtileeXi de sssiauteldry (132% B weitghtwesalhdt ieovd ime neet hanol )
was added. The calar of .th iXture t.urne orange. The m xture was
forther hedted gty Sac At er Thatohmordt srdh PRl SaT0eY fhe

t enper at ur endnieterased foar atreitth ) EHO~1206 hy far texat harouhs Irseacidean.onfThe
reaction was hold at 93C by stirring the mxture for an additional 3 hours.

The i xt ur & adCos e dGWE 0 BT THEPAVE HRKATSI TSA HiHiNch TEEESEH ng
CH3OK was qugnched Midh, aeiid [(f omeaxgnRl& 1HeLs aget i Aal &) de Jemove

essentially all color. The color of the mxture changed fromorange to

col orl ess Hlitedrazyrdue o ahve freesenice adfo ggot agsidenasiadl takane: .smal | anount

of water. The solution was stirred for another 30 m nutes. Approximately 1%
wei ght of superabsorbent Favor SXM 7500 was added into the polymer m xture;

the m xtur gnsapStiained hertranreihRarn 0l and es pEheiqeel virer sol ution was
purified by using vacuumfilter with decalite bed as filter aid. The

mol ecul ar WEIGHAWES andlly 76¢ Virg Sgelt et meat ifoR ERSmarsgraishy (GPO) in
tetrahydrofynan, at, 396 4 t”%naiHOItX@E%Q}{ég”?Eh?%W abeigabbhrgyhen curve

conposed of a set of at 1east 12 standar ol ymer St andar ds “Service or
WO 2011/ 03594 MRCHER2 010/0&05E8:935 dFolAnter toaldrldt gr/imed) ,andhasean - peak was

di'stributed i1 2 Lagari thyically unif ofgpgmnnes, qver, Lhe range of 1x106 to

The polydispersity M,/M, of the polyalkyl (meth)acrylate
polymers is in the range from of 1 to 8, preferably from
1.05 to 6.0, more preferably from 1.1 to 5.0 and most
preferably from 1.3 to 2.5. The weight average molecular
weight M,, the number average molecular weight M, and the
polydispersity M,/M, can be determined by GPC using a

methyl methacrylate polymer as standard.

The architecture of the polyalkyl (meth)acrylate polymers is
not critical for many applications and properties.
Accordingly, these polymers may be random copolymers,
gradient copolymers, block copolymers and/or graft
copolymers. Block copolymers and gradient copolymers can be
obtained, for example, by altering the monomer composition

discontinuously during the chain growth.

The preparation of the polyalkyl (meth)acrylate polymers

from the above-described monomers is known per se. Thus,



2x102 g/ nol. A conbination of four colums (Polyner Standards SDV 100

Al 2xSDV LXL/ SDV 100 A) was used. The nunber average nol ecul ar wei ght was
M, = 4,080 2Dayo3sdse wei ght average nol ecul ar wei ght was PEIVER2G006G1Ha and
pol ydi spersity index was PDI (MMMi) = 1.50. In the follow ng the pol ymer
obtained is called PAMA-1. Preparation of PAMA-2 A polyal kyl (neth)acryl ate
pol ymer has been prepared using catalytic chain transfer polynerization

nmet hod as disclosed in US 4,694, 054 or b@ 4,526, 945. The cobalt (11)

chel at es conpl ex catal yst bi s(di nethyl gl yoxi me borondifluoride)-cobalt (I1)
was prepared by the nethod of A Bakac et al., J. Am Chem Soc., 106,
5197-5202 (the84) oA wwietsurcarc dt @ltiang 34 6.5 agrtamudfa dédedylepent adecy!

nmet hacryl ate (.DP 3. 50 .gram of hyl thacryl ate ( nd_5 pm of
Cobal s 1 1) Scomter asiaty S TS g R ATl e ks ary

ni trogen. THETRSt (@At Modngfe wasdieatled® upntca 1I9%€1 9., 2R2grram of initi ator
sol ution containing 10% benzoyl peroxide saolution in THF was introduced to
the react or(FACVERTS AR %W 14t & TE MY 1veCinéd dadrse <o) o5 ditHut es.

36 After ths addiddon of it eqithed eaatY Was st r ed, forganeiher 15
mnutes at 75C. 7 gramof initiator (10% solution) is added. The mxture is
stirred forthensttver hareurs.l e shelrec @ lao weisghtabdes kanalnized ovi a gel

per neati on_chromat.ography (GPC). The nunber average nol ecul ar wei ght was M
= 3,960 Dar“4 glev\r/eli%h loé%/fer age mol ecul ar wei ght was Mv = 5750 Da and

pol ydi spersity index was PDI (MMM ) = 1.45. In the follow ng the polyner
obtained is called PAMA2. Preparation of PAMA-3 108.8 gram of dilution oil
had been | SadfedPMat va Ir e 4adedie ir @B hfder Adr vt nidessgerSahd 859 ed at

160C. A nongner mxtune contaidj 1 gramof decyl : I
met hacryl atréeq‘(aaDPM&?,MA 5a gr as?n of&%e?)ﬁ%dar?etoﬁﬁ;cr ﬂ%&e ?M%%Q%Xl gr am of
di - t ert - butsjil==ghefoXitderhad rbesmepradparee ¢ho e morednem was tfied cat 160C for 5

h to the djluti 0il. Th ti hel.d .f t her 75 m nut t
160C. The. MOAtLr'e vtk GodIEd Hovn THe (Cager dELYE 18 “FLOC TR daF or . 4.5

gram of di latd ami@iilateant alikieng, 20%ibuty ler @erniriethylhaxgneatie was

added over 15 minutes. The m xture was stirred for another 90 m nutes at

110C. 37 2,2'-azo-bis-isobutyronitrile (AIBN), 2,2’ -azo-bis-(2-
methylbutyronitrile) (AMBN) and 1,1-
azobiscyclohexanecarbonitrile, and also peroxy compounds
such as methyl ethyl ketone peroxide, acetylacetone
peroxide, dilauryl peroxide, tert-butyl peroxypivalate,
tert-butyl peroxy-Z2-ethylhexanoate, tert-amyl peroxy-2-
ethylhexanoate, ketone peroxide, tert-butyl peroctoate,
methyl isobutyl ketone peroxide, cyclohexanone peroxide,
dibenzoyl peroxide, tert-butyl peroxybenzoate, tert-butyl
peroxyisopropylcarbonate, 2,5-bis(2-ethylhexanoylperoxy) -
2,5-dimethylhexane, tert-butyl peroxy-2-ethylhexanoate,
tert-butyl peroxy-3,5,5-trimethylhexanoate, dicumyl
peroxide, 1,1-bis(tert-butylperoxy)cyclohexane, 1,1-
bis (tert-butylperoxy) -3, 3,5-trimethylcyclohexane, cumyl
hydroperoxide, tert-butyl hydroperoxide, bis(4-tert-
butylcyclohexyl) peroxydicarbonate, mixtures of two or more
of the aforementioned compounds with one another, and

mixtures of the aforementioned compounds with compounds



The nol ecul ar wei ght was anal yzed via gel permeation chromatography (GPC).
The nunber average nol ecul ar wei ght was M = 4,800 Da; the wei ght average
nol ecul arweenghBswas Mv = 7, 640 Da and pol ydi spersity i mdexra@s/0RBIS (Mv M )
= 1.58. In the followi ng the polynmer obtained is called PAMA3. Preparation
of EVA-1 20 gram of EVA copol yner conprising about 33 wei ght% vinyl acetate
and a nunber average nol ecul ar weight of WMh = 47,600 Da (commercially

avai |l abl e under the trade nane M ravithef 33-025 from | nnospec Leuna GrbH)
have been solved in 150 gramdilution oil by stirring the mxture at 100C
overnight. The tenperature was adjusted to 90C. Thereafter 80 gram of
dodecyl penthadec ylavigetivac REeat esrDRMNE Cdmttaiasimg ikesg%se form free

t - but yl peraoxy:.2- et hyl-h noat e have bee to t EVA copol

sol ution ov@d%ag%ogrusr%%ﬁ%%rreeag ion l\/{}asnC r%g%ﬁf%arl r?eq(?r;%f stir (r%l%néys {Eﬁo{e

m xture at MNECHare ametibert 2yAdrs .agBas Gr2%in particular oil-

t - but yl per oxy- 2- et hyl hexanoat e was added and the m xture was hold for

anot her 45 SARlEs Metr@Riaiser ffe ARSI dQiesY WaSgieRiEs! T <53, 000 Da;
the wei ght (RULIATE £l arn vweiight was My = k24,000 da and felydi spersity
i ndex was PDI ( M) = 2.33. Inthe followng the polyner obtained is

cal | ed EVA<L aRrepdr dathicort eofocEA- 2 1200 gramdfe B¥A ool yaver conpri si ng about
28 wei ght% vinyl acetate and a nunber average nol ecul ar wei ght of M =
33,200 Da (comercially avail abl e under the trade nane 38 Evatane 28-150
from Arkemeddr)rarave heen psalwedd reakb®cgramidivad ign Wiilnddhisti rring the
m xture at 100C overni ght. The tenperature was adjusted to 90C. Thereafter
20 gram of Ot o&ly|irdédiabret Wétrg)ﬂoét’t enMHovAC fandiae® ¢ femsdédecyl

t et radecyl Qlee)&ac C : ryl at | cqnt ag 1+2%

t - butyl per c?xy- Zf%t %ﬁyslﬁgﬁtel%gﬁl a{tgC %a\%!é}%é(;ﬁ)erne ;E d?ﬁagglt %Q%EVA copol yner

sol uti on owerlyalkyouresh)Hue yvledet ivon ywaes neaftdl fed hhestamardang t he

m xture at .90C far another 2 hours. Th 0. 2% .

[ but yl par Y S5 oy PR B s e . (¥ it 56 SRESSHal & 126t

anot her 45 1w nUEs .wekhg NWHE mae raee dmiaeular ove ghto wag iMht = 50, 400
Da, the weight average nol ecul ar wei ght was Mv = 111, 000 Da and

pol ydi sper sinthyE diarfdex PPN (NG MriounE 2 2gonanatfe flold GG v pol yrrer
obt ai ned i || I;%% 1.t0 ratijve amles L to 7
The pol yrre;%gl%o ot gt:jrr?e aecz:fcc?r ?1% t%gdnt ﬁ’ée 5%5?5?1&0%2};%&%?% é)?(rrenﬂ c?neod above
had been us$ed wed ghregparre feomdsi t0.dxis taf 1t ke pr esentht rventicar  The

pol ymers had been hl ended by stirring at 60-80C for mninmum 1 hour._ The
col our | ess BHSHHES Shald O%eé?‘lP St-dble nd”eriéggqtbgé‘ﬁe@gﬁl die Y s Fuel
addi tives. ;F¥ontdre followi ng tests RVE (2008/518) from ADM Hanburg AG with

CFPP = -14C had been used as fuel oil. The Conparative Exanple 6 has been
performed according to US 2005/0183326. An additive m xture of EVA

copol ymer cont alipng, about. 2060y, yeight of vinyl, acetagte and digl kyl

mal eat e was useéﬁéT e a&Ljél tive mxtuﬁ% contai ned about ?rf?gj% y wei gHT of

di al kyl malzeatle vands"7 G %y andicght ofl AL zZBie on, without any
intention that this should restrict the description of the
mechanism. In these processes, a transition metal compound
is 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

transferred back to the growing polymer chain, which forms

a controlled polymerization system. The structure of the



WO 2011/ 035947PCT/ EP2010/ 060518 39 nol ecul ar wei ght of the pol yner was
about Mh = 4,350; Mv = 9,750 Da; PDI = 2.24. The Conparative Exanple 7 has
been perfwormed/msseor ding to US 5, 743,923. An additive nmPKTEPROION6EA

copol ymer containing 33% wei ght of vinyl acetate and about 10% wei ght of
C16_18 phthalim de salt had been used. The nol ecul ar wei ght of the pol yner
was about M = 2,200 Da; Mv = 8,300 Da; PDI = 3.69. Table 1 describes the

i mprovenent of the cold flow properties-of RME using the polyners described
above. The cold flow properties of the fuel oils conprising different
amounts of polyners had been determ ned according the cold filter plugging
poi nt ( CFPP)PoRabies 1 tAddimohestlest wedadur edd ¢haSTM IAddi sy eneDed 1. CFPP

distribution can be controlled correspondingly. This
reaction is described, for example, by J S. Wang, et al.,
J. Am. Chem. Soc., vol. 117, p. 5614-5615 (1995), by
Matyjaszewski, Macromolecules, vol. 28, p. 7901-7910
(1995). In addition, the patent applications WO 96/30421,
WO 97/47661, WO 97/18247, WO 98/40415 and WO 99/10387

disclose variants of the ATRP explained above.

Preferably, catalytic chain transfer processes using cobalt
(IT) chelates complex can be used to prepare the polymers
useful for the present invention as disclosed in US
4,694,054 (Du Pont Co) or US 4,526,945 (SCM Co). The
documents US 4,694,054 (Du Pont Co) filed with the United
States Patent and Trademark Office January 27, 1986 under
the Application number 821,321 and US 4,526,945 (SCM Co)
filed with the United States Patent and Trademark Office
March 21, 1984 under the Application number 591,804 are

enclosed herein by reference.

In addition, the inventive polymers may be obtained, for

example, also via RAFT methods. This process is presented
in detail, for example, in WO 98/01478 and WO 2004/083169,
to which reference is made explicitly for the purposes of

disclosure.

In addition, the polyalkyl (meth)acrylate polymers are also
obtainable by NMP processes (nitroxide-mediated
polymerization), which is described, inter alia, in U.S.

Pat. No. 4,581,429.
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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 anionic polymerisation is well known in the art and
described, inter alia, in Ullmann's Encyclopedia of
Industrial Chemistry, Sixth Edition. According to a
preferred aspect of the present invention, the

polyalkyl (meth)acrylate polymer can be obtained according
to a method described in US 4,056,559 (Rohm & Haas Co)
filed with the United States Patent and Trademark Office
October 23, 1974 under the Application number 517,336. The
document US 4,056,559 is enclosed herein by reference.
Particularly, potassium methoxide solution can be used as

initiator.

The polymerization may be carried out at standard pressure,
reduced pressure or elevated pressure. The polymerization
temperature too is uncritical. However, it is generally in
the range of -200 °C to 200 °C, especially 0 °C to 190°C,
preferably 60 °C to 180 °C and more preferably 120 °C to
170 °C. Higher temperatures are especially preferred in
free radical polymerizations using high amounts of

initiators.

The polymerization may be carried out with or without
solvent. The term solvent is to be understood here in a

broad sense.
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The polymerization is preferably carried out in a nonpolar
solvent. These include hydrocarbon solvents, for example
aromatic solvents such as toluene, benzene and xylene,
saturated hydrocarbons, for example cyclohexane, heptane,
octane, nonane, decane, dodecane, which may also be present
in branched form. These solvents may be used individually
and as a mixture. Particularly preferred solvents are
mineral oils, diesel fuels of mineral origin, natural
vegetable and animal oils, biodiesel fuels and synthetic
oils (e.g. ester oils such as dinonyl adipate), and also
mixtures thereof. Among these, very particular preference

is given to mineral oils and mineral diesel fuels.

In addition to the polyalkyl (meth)acrylate polymer as
described above, the composition of the present invention
comprises at least one ethylene vinyl acetate copolymer
comprising units being derived from at least one alkyl
(meth)acrylate having 1 to 30 carbon atoms in the alkyl
residue. As mentioned above, also the

polyalkyl (meth)acrylate polymer may comprise units being
derived from ethylene and vinyl acetate as comonomers.
However, the ethylene vinyl acetate copolymer differs from
the polyalkyl (meth)acrylate copolymer. Especially, the
amounts of ethylene and/ or vinyl acetate in the ethylene
vinyl acetate copolymer are higher than in the

polyvalkyl (meth)acrylate polymer. Therefore the present
composition comprises at least two polymers being different

in their ethylene and/or vinyl acetate proportion.

Polymers comprising units being derived from ethylene,

vinyl acetate and at least one alkyl (meth)acrylate having
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1 to 30 carbon atoms in the alkyl residue can be obtained
by the polymerisation of corresponding monomer
compositions. Ethylene and vinyl acetate are commercially
available from a number of suppliers. Alkyl (meth)acrylates
having 1 to 30 carbon atoms in the alkyl residue are

described above and reference is made thereto.

These ethylene vinyl acetate copolymers may contain 1 to 60
weight%, particularly 5 to 40 weight%, preferably 10 to 20
weight% of units being derived from ethylene based on the
total of the repeating units. Particular preference is
given to ethylene vinyl acetate copolymers containing
preferably 0,5 to 60 weight %, especially 2 to 30 weight %
and more preferably 5 to 10 weight% of vinyl acetate based
on the total of the repeating units. Preferably, the amount
of alkyl (meth)acrylates having 1 to 30 carbon atoms in the
alkyl residue is in the range of from 10 weight % to 90
weight %, especially in the range of from 30 to 80 weight%
and more preferably in the range of from 60 to 80 weight%

based on the total of the repeating units.

According to a special embodiment of the present invention,
the ethylene vinyl acetate copolymers preferably comprise
from 30 to 90 weight%, more preferably from 60 to 80
weight% of units being derived from at least one alkyl
(meth)acrylate having 7 to 15 carbon atoms in the alkyl

residue.

Preferably, the molar ratio of ethylene to vinyl acetate of
the ethylene vinyl acetate copolymer could be in the range

of 100:1 to 1:2, more preferably in the range of 20:1 to
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2:1, especially preferably 10:1 to 3:1. The molar ratio of
alkyl (meth)acrylates having 1 to 30 carbon atoms in the
alkyl residue to vinyl acetate of the ethylene vinyl
acetate copolymer is preferably in the range of 50:1 to
1:2, more preferably in the range of 10:1 to 1:1,
egspecially preferably 5:1 to 2:1. Particularly, the molar
ratio of ethylene to alkyl (meth)acrylates having 1 to 30
carbon atoms in the alkyl residue of the ethylene vinyl
acetate copolymer is preferably in the range of 10:1 to
1:20, more preferably in the range of 2:1 to 1:10,
especially preferably 1:1 to 1:5.

In addition to the monomers mentioned above, the ethylene
vinyl acetate copolymer may contain further comonomers.
These monomers are mentioned above and reference is made
thereto. Especially preferred are vinyl esters and olefins.
Suitable vinyl esters derive from fatty acids having linear
or branched alkyl groups having 2 to 30 carbon atoms.
Examples include vinyl propionate, vinyl butyrate, vinyl
hexanoate, vinyl heptanocate, vinyl octanocate, vinyl laurate
and vinyl stearate, and also esters of vinyl alcohol based
on branched fatty acids, such as vinyl isobutyrate, vinyl
pivalate, vinyl 2-ethylhexanoate, vinyl isononanoate, vinyl
neononancate, vinyl neodecancate and vinyl neoundecanocate.
Suitable olefins include propene, butene, isobutylene,
hexene, 4-methylpentene, octene, diisobutylene and/or

norbornene.

Particularly, ethylene vinyl acetate copolymer may comprise
from 0 to 20 weight% and more preferably from 1 to 10

weight% of units being derived from comonomers.



.21 0.50 -19 WD 2011/035947 40 Additive Additive PCT/EP2010/ 060518
CFPP
WO 2011/035947 PCT/EP2010/060518

24

The architecture of the ethylene vinyl acetate copolymers
is not critical for many applications and properties.

Accordingly, the ester-comprising polymers may be random
copolymers, gradient copolymers, block copolymers and/or

graft copolymers.

According to a special aspect of the present invention,
ethylene vinyl acetate copolymers is a graft copolymer
having an ethylene vinyl acetate copolymer as graft base
and an alkyl (meth)acrylate having 1 to 30 carbon atoms in
the alkyl residue as graft layer. Preferably, the weight
ratio of graft base to graft layer is in the range of from

1:1 to 1:8 more preferably 1:2 to 1:6.

The ethylene vinyl acetate copolymers to be used in
accordance with the invention preferably have a number
average molecular weight M, in the range of 1000 to 120 000
g/mol, especially in the range of 5000 to 90 000 g/mol and
more preferably in the range of 20 000 to 70 000 g/mol.

Particularly, the polydispersity M,/M, of the ethylene
vinyl acetate copolymers may be in the range from of 1 to
8, preferably from 1.05 to 6.0 and most preferably from 1.2
to 5.0. The weight average molecular weight M,, the number
average molecular weight M, and the polydispersity M,/M, can
be determined by GPC using a methyl methacrylate polymer as

standard.

The ethylene vinyl acetate copolymers to be used in
accordance with the invention can be prepared by the free

radical polymerization method mentioned above and reference
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is made thereto. Preferably, the ethylene vinyl acetate
copolymers can be manufactured according to the method
described in EP-A 4060684 filed with the European Patent
Office June 27, 1990 under the Application number
90112229.1, to which reference is made explicitly for the

purposes of disclosure.

According to a preferred aspect of the present invention,
the ethylene vinyl acetate copolymer is a graft copolymer
having an ethylene vinyl acetate copolymer as graft base.
The ethylene vinyl acetate copolymer useful as graft base
preferably have a number average molecular weight M, in the
range of 1000 to 100 000 g/mol, especially in the range of
5000 to 80 000 g/mol and more preferably in the range of 10
000 to 50 000 g/mol.

The composition of the present invention comprises at least
one ethylene vinyl acetate copolymer and at least one
polyalkyl (meth)acrylate polymer. The weight ratio of both
polymers may be in a wide range. Preferably, the weight
ratio of the polyalkyl (meth)acrylate polymer having a
number average molecular weight Mn of from 1000 to 10000
g/mol and a polydispersity Mw/Mn of from 1 to 8 to the
ethylene vinyl acetate copolymer comprising units being
derived from at least one alkyl (meth)acrylate having 1 to
30 carbon atoms in the alkyl residue is in the range of
from 40:1 to 1:10, particularly 20:1 to 1:2, especially
15:1 to 1:1, more preferably 10:1 to 3:1 and most
preferably 6:1 to 5:1.
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Preferably, the composition according to the present
invention can be prepared by mixing the polymers mentioned
above. Diluting o0il can be used for accomplishing the
mixing. Preferred diluting oils have a flash point above
180°C, a pour point below -15°C (according to ASTM D97) and
sulphur content below 50 ppm. Such diluting oils can be
achieved by dewaxing a mineral oil. The mixture achieved
can be used as an additive composition. Preferably, an

<

additive composition comprises at most 70 % by weight,

egspecially 50 % by weight and more preferably 30 % by
weight of diluting oil.

The composition of the present invention is useful for
improving the cold flow properties of fuel oil
compositions. Usually fuel oil compositions comprise at

<

least 70 % by weight, more preferably at least 90 % by
weight and most preferably at least 98 % by weight fuel
0il. Useful fuel o0ils include diesel fuel of mineral origin
and biodiesel fuel o0il. These fuel oils can be used

individually or as mixture.

The fuel composition of the present invention may comprise
diesel fuel of mineral origin, i.e. diesel, gas o0il or
diesel 0il. 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
0il. The main constituents of the diesel fuel preferably
include alkanes, cycloalkanes and aromatic hydrocarbons

having about 10 to 22 carbon atoms per molecule.
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Preferred diesel fuels of mineral origin boil in the range
of 120 °C to 450 °C, more preferably 170 °C and 390°C.
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 special cases less than 50
ppm of sulphur, for example less than 10 ppm of sulphur.
They are preferably those middle distillates which have
been subjected to refining under hydrogenating conditions,
and which therefore contain only small proportions of
polyaromatic and polar compounds. They are preferably those
middle distillates which have 95% distillation points below
370 °C, in particular below 350 °C and in special cases
below 330 °C. Synthetic fuels, as obtainable, for example,
by the Fischer-Tropsch process or gas to liquid processes

(GTL), are also suitable as diesel fuels of mineral origin.

The kinematic wviscosity of diesel fuels of mineral origin
to be used with preference is in the range of 0.5 to 8
mm’/s, more preferably 1 to 5 mm’/s, and especially

preferably 1.5 to 3 mm’/s, measured at 40 °C to ASTM D 445.

The fuel compositions of the present invention may 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.

Furthermore, the present fuel composition may comprise at
least one biodiesel fuel component. Biodiesel fuel is a

substance, esgpecially a o0il, which is obtained from
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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 alcohols having 1 to 4 carbon atoms.
In many cases, some of the fatty acids may contain one, two
or three double bonds. The monohydric alcohols include in
particular methanol, ethanol, propanol and butanol,

methanol being preferred.

Examples of o0ils which derive from animal or vegetable
material and which can be used in accordance with the
invention are palm o0il, rapeseed o0il, coriander oil, sova
0il, cottonseed o0il, sunflower oil, castor oil, olive oil,
groundnut o0il, corn oil, almond o0il, palm kernel oil,
coconut 0i1l, mustardseed o0il, o0ils which are derived from
animal tallow, especially beef tallow, bone oil, fish oils
and used cooking oils. Further examples include oils which
derive from cereal, wheat, jute, sesame, rice husks,
jatropha, arachis oil and linseed o0il. The fatty acid alkyl
esters to be used with preference may be obtained from

these o0ils by processes known in the prior art.

Preference is given in accordance with the invention to
highly C16:0/C18:0-glyceride-containing oils, such as palm
0ils and oils which are derived from animal tallow, and

also derivatives thereof, especially the palm oil alkyl
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esters which are derived from monochydric 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 oil

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 acid, stearic acid, arachic acid,
behenic acid, lignoceric acid, cerotic acid, palmitoleic
acid, stearic acid, oleic acid, elaidic acid, petroselic
acid, ricinoleic acid, elaeostearic acid, linoleic acid,
linolenic acid, eicosanoic acid, gadoleic acid, docosanoic

acid or erucic acid.

In a particular aspect of the present invention, a
biodiesel fuel is used which comprises preferably at least
10% by weight, more preferably at least 30% by weight and
most preferably at least 40% by weight of saturated fatty
acid esters which are derived from methanol and/or ethanol.
Especially, these esters have at least 16 carbon atoms in
the fatty acid radical. These include in particular the

esters of palmitic acid and stearic acid.
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For reasons of cost, these fatty acid esters are generally
used as a mixture. BRiodiesel fuels usable in accordance
with the invention 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.
According to a further aspect of the present invention, the
fuel compositions of the present invention may comprise at

least 80 % by weight, more preferably at least 95 % by
weight of biodiesel fuel.

Preferably, the total amount of at least one

polyalkyl (meth)acrylate polymer having a number average
molecular weight Mn of from 1000 to 10000 g/mol and a
polydispersity Mw/Mn of from 1 to 8 and at least one
ethylene vinyl acetate copolymer comprising units being
derived from at least one alkyl (meth)acrylate having 1 to
30 carbon atoms in the alkyl residue comprises 0.01 to 5 %
by weight, egpecially 0.05 to 1 % by weight, preferably 0.1
to 0.5 and more preferably 0.2 to 0.4 % by weight of the

fuel composition of the present invention.
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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.

By virtue of a fuel composition containing at least 20% by
weight of diesel fuel of mineral origin, at least 3 % by
weight biodiesel fuel and from 0.05 to 5% by weight of a
composition of the present invention, it is surprisingly
possible to provide a fuel composition which, with a
property profile which is very similar to that of mineral

diesel fuel, comprises a very high proportion of renewable

raw materials.

These compositions comprising at least 20% by weight of
diesel fuel of mineral origin and at least 3 % by weight
biodiesel fuel can be used in conventional diesel engines

without the seal materials used customarily being attacked.

Furthermore, modern diesel engines can be operated with the
fuel of the present invention without the engine control

having to be altered.

Preferred fuel compositions consist of

20.0 to 97.95% by weight, in particular 70 to 94.95% by
weight, of mineral diesel fuel,

2.0 to 79.95% by weight, in particular 5.0 to 29.95% by
weight, of biodiesel fuel,
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0.05 to 5% by weight, in particular 0.1 to 1% by weight, of
polyalkyl (meth)acrylate polymer and ethylene vinyl acetate
copolymer comprising units being derived from at least one
alkyl (meth)acrylate having 1 to 30 carbon atoms in the
alkyl residue and

0 to 60% by weight, in particular 0.1 to 10% by weight, of

additives.

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-temperature 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 -
5.0 °C and more preferably less than or equal to -10.0 °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 at
least 53, in particular at least 55 and most preferably at

least 58.
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The viscosity of the present fuel compositions may be
within a wide range, and this feature can be adjusted to
the intended use. This adjustment can be effected, for
example, by selecting the biodiesel fuels or the mineral
diesel fuels. In addition, the viscosity can be varied by
the amount and the molecular weight of the ester-comprising
polymers used. The kinematic viscosity of preferred fuel
compositions of the present invention is in the range of 1
to 10 mm?’/s, more preferably 2 to 5 mm’/s and especially

preferably 2.5 to 4 mm’/s, measured at 40 °C to ASTM D445.

The use of polyalkyl (meth)acrylate polymer having a number
average molecular weight M, of from 1000 to 10000 g/mol and
a polydispersity M,/M, of from 1 to 8 and ethylene vinyl
acetate copolymer comprising units being derived from at
least one alkyl (meth)acrylate having 1 to 30 carbon atoms
in the alkyl residue in a concentration of 0.05 to 5% by
weight as a flow improver in fuel compositions which
comprise diesel fuel of mineral origin and/or biodiesel
fuel accordingly provides fuel compositions with

exceptional properties.

The invention will be illustrated in detail hereinafter
with reference to examples and comparative examples,
without any intention that this should impose a
restriction. Unless otherwise specified, the percentages

are weight percent.
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Preparation of PAMA-1

A polyalkyl (meth)acrylate polymer has been prepared using

anionic polymerization method as disclosed in US 4,056,559.

A mixture containing 346.50 gram of dodecyl pentadecyl
methacrylate (DPMA), 3.50 gram of methyl methacrylate (MMA)
and 38.90 gram of dilution o0il was charged in 1 L 4-neck
reactor under dry nitrogen. The stirred solution was heated
to 60°C. 1.75 gram of potassium methoxide solution (32% by
weight solution in methanol) was added. The color of the
mixture turned to orange. The mixture was further heated up
to 93°C. After the temperature reached 75-80°C, the
temperature increased to about 110-120°C by an exothermic
reaction. The reaction was hold at 93°C by stirring the
mixture for an additional 3 hours. The mixture was cooled
down to 60°C. The PAMA polymer solution containing CH3;0K
was quenched with acid (for example HCl, acetic acid) to
remove essentially all color. The color of the mixture
changed from orange to colorless but hazy due to the
presence of potassium salt and small amount of water. The
solution was stirred for another 30 minutes. Approximately
1% weight of superabsorbent Favor SXM 7500 was added into
the polymer mixture; the mixture was stirred for another
10-15 minutes. The polymer solution was purified by using
vacuum filter with decalite bed as filter aid. The
molecular weight was analyzed via gel permeation
chromatography (GPC) in tetrahydrofuran at 35°C using a
polymethyl methacrylate calibration curve composed of a set

of at least 12 standards (Polymer Standards Service or
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Polymer Laboratories), whose Me..x was distributed in a

logarithmically uniform manner over the range of 1x10° to

2x10% g/mol. A combination of four columns (Polymer

Standards SDV 100 A/2xSDV LXL/SDV 100 A) was used.

The number average molecular weight was M, = 4,000 Da; the
weight average molecular weight was My, = 6,000 Da and
polydispersity index was PDI (M,/M,) = 1.50. In the

following the polymer obtained is called PAMA-1.

Preparation of PAMA-2

A polyalkyl (meth)acrylate polymer has been prepared using
catalytic chain transfer polymerization method as disclosed

in US 4,694,054 or US 4,526, 945.

The cobalt (II) chelates complex catalyst bis-
(dimethylglyoxime borondifluoride)-cobalt (II) was prepared
by the method of A. Bakac et al., J. Am. Chem. Soc., 106,
5197-5202 (1984).

A mixture containing 346.50 gram of dodecyl pentadecyl
methacrylate (DPMA), 3.50 gram of methyl methacrylate (MMA)
and 55 ppm of cobalt (II) complex catalyst was charged in 1
L 4-neck reactor under dry nitrogen. The stirred mixture
was heated up to 95°C. 19.25 gram of initiator solution
containing 10% benzoyl peroxide solution in THF was
introduced to the reactor at constant flow rate 6.1 mL/h

over the course of 90 minutes.
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After the addition of intiator, the reaction was stirred
for another 15 minutes at 75°C. 7 gram of initiator (10%
solution) is added. The mixture is stirred for another 3

hours.

The molecular weight was analyzed via gel permeation
chromatography (GPC). The number average molecular weight
was M, = 3,960 Da; the weight average molecular weight was
M, = 5750 Da and polydispersity index was PDI (M,/M,) =
1.45. In the following the polymer obtained is called PAMA-
2.

Preparation of PAMA-3

108.8 gram of dilution o0il had been loaded in a 1 L 4-neck
reactor under dry nitrogen and stirred at 160°C. A monomer
mixture containing 445.5 gram of dodecyl pentadecyl
methacrylate (DPMA), 4.5 gram of methyl methacrylate (MMA)
and 26.1 gram of di-tert-butyl-peroxide had been prepared.
The monomer was fed at 160°C for 5 hours to the dilution
0il. The reaction was held for another 75 minutes at 160°C.
The mixture was cooled down the temperature to 110°C.
Thereafter, 4.5 gram of dilution oil containing 20% t-
butylperoxy-2-ethyl-hexancate was added over 15 minutes.

The mixture was stirred for another 90 minutes at 110°C.
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The molecular weight was analyzed via gel permeation
chromatography (GPC). The number average molecular weight
was M, = 4,800 Da; the weight average molecular weight was
M, = 7,640 Da and polydispersity index was PDI (M,/M,) =
1.58. In the following the polymer obtained is called PAMA-
3.

Preparation of EVA-1

20 gram of EVA copolymer comprising about 33 weight% vinyl
acetate and a number average molecular weight of Mn =
47,600 Da (commercially available under the trade name
Miravithen 33-025 from Innospec Leuna GmbH) have been
solved in 150 gram dilution o0il by stirring the mixture at
100°C overnight. The temperature was adjusted to 90°C.
Thereafter 80 gram of dodecyl pentadecyl methacrylate
(DPMA) containing 0.5% t-butylperoxy-2-ethyl-hexanoate have
been added to the EVA copolymer solution over 3.5 hours.
The reaction was maintained by stirring the mixture at 90°C
for another 2 hours. Then 0.2% t-butylperoxy-Z2-ethyl-
hexanocate was added and the mixture was hold for another 45
minutes. The number average molecular weight was M, =
53,000 Da; the weight average molecular weight was M, =
124,000 Da and polydispersity index was PDI (M,/M,) =

2.33. In the following the polymer obtained is called EVA-1

Preparation of EVA-2

20 gram of EVA copolymer comprising about 28 weight% vinyl

acetate and a number average molecular weight of Mn =

33,200 Da (commercially available under the trade name
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Evatane 28-150 from Arkema Inc) have been solved in 150
gram dilution o0il by stirring the mixture at 100°C
overnight. The temperature was adjusted to 90°C. Thereafter
20 gram of hexyl octyl decl methacrylate (HODMA) and 60 g
of dodecyl tetradecyl hexadecyl methacrylate (LIMA)
containing 0.5% t-butylperoxy-2-ethyl-hexanoate have been
added to the EVA copolymer solution over 3.5 hours. The

reaction was maintained by stirring the mixture at 90°C for

another 2 hours. Then 0.2% t-butylperoxy-2-ethyl-hexanoate

was added and the mixture was hold for another 45 minutes.

The number average molecular weight was M, = 50,400 Da; the
weight average molecular weight was M, = 111,000 Da and
polydispersity index was PDI (M,/M,) = 2.20. In the

following the polymer obtained is called EVA-2.

Examples 1 to 6 and Comparative Examples 1 to 7

The polymers obtained according to the Preparation Examples
mentioned above had been used to prepare compositions of
the present invention. The polymers had been blended by
stirring at 60-80°C for minimum 1 hour. The colourless
mixtures had been stable and had been used directly as fuel
additives. For the following tests RME (2008/518) from ADM
Hamburg AG with CFPP = -14°C had been used as fuel oil.

The Comparative Example 6 has been performed according to
US 2005/0183326. An additive mixture of EVA copolymer
containing about 27% by weight of vinyl acetate and dialkyl
maleate was used. The additive mixture contained about 30%

by weight of dialkyl maleate and 70 % by weight of EVA. The
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molecular weight of the polymer was about Mn = 4,350; Mw =
9,750 Da; PDI = 2.24.

The Comparative Example 7 has been performed according to
US 5,743,923. An additive mixture of EVA copolymer
containing 33% weight of vinyl acetate and about 10% weight
0of Cis-15 phthalimide salt had been used. The molecular
weight of the polymer was about Mn = 2,200 Da; Mw = 8,300
Da; PDI = 3.609.

Table 1 describes the improvement of the cold flow
properties of RME using the polymers described above. The
cold flow properties of the fuel oils comprising different
amounts of polymers had been determined according the cold

filter plugging point (CFPP) test measured to ASTM D6371.

Table 1
Additive Additive CFPP
treat rate [°C]

[% by weight]

Comparative EVA-1 (100%) 0.10 -12
Example 1 0.20 -14
0.50 -13
Comparative EVA-2 (100%) 0.10 -14
Example 2 0.25 -15
0.50 -15
Comparative PAMA-1 (100%) 0.10 -17
Example 3 0.25 -21

0.50 -19
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Additive Additive CFPP
treat rate [°C]

[% by weight]

Comparative PAMA-2 (100%) 0.10 -17

Example 4 0.25 =22

0.50 -21

Comparative PAMA-3 (100%) 0.10 -16

Example 5 0.25 -18

0.50 -21

Comparative EVA (70%) 0.10 -14
Example 6 and 0.25

dialkyl maleate 0.50 w20

(30%) -13

Comparative EVA (90%) 0.10 -18
Example 7 and 0.25

phthalimide salt 0.50 o

(10%) . -13

Example 1 PAMA-1 (775%) 0.10 -19

and

EVA-1 (25%) 0.2 et

0.50 -21

Example 2 PAMA-1 (85%) and 0.10 -19

EVA-1 (15%)
0.25 -23
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Additive Additive CFPP
treat rate [°C]

[% by weight]

Example 3 PAMA-1 (90%) 0.10 -19
and
0.25 =22
EVA-1 (10%)
0.50 =22
Example 4 PAMA-1 (775%) 0.10 -19
and
0.25 =22
EVA-2 (25%)
0.50 -21
Example 5 PAMA-2 (7715%) 0.10 -19
and
0.25 =22
EVA-1 (25%)
0.50 -23
Example 6 PAMA-3 (775%) 0.10 -18
and
0.25 -21
EVA-1 (25%)
0.50 =22

The results clearly showed an obvious advantage of using
the new cold flow improvers. The new composition provides a
very low cold filter plugging point. The temperature of the
cold filter plugging point is much below the temperature of
each of the components. Regarding that issue, the EVA-1
used without any coadditive does not provide any
improvement at all as shown in Comparative Example 1. The

data also showed that the new additives give significant



EVA- 1(25% 0.50 -22 The results clearly showed an obvi ous advant age
of using the new cold flow i nprovers. The new conposition provides a very

| ow col d Wol2zoavo3pd4aggi ng point. The tenperature of the ealrdrkotowersipl uggi ng
point is nmuch bel ow the tenperature of each of the conponents. Regarding
that issue, the EVA-1 used w thout any coadditive does not provide any

i nprovenent at all as shown in Conpar atige Exanple 1. The data al so showed
that the new additives give signifi cant #442

benefit compared to conventional PAMA-based or EVA-based
additives. The prior art compositions provide only at very
specific concentration an acceptable low temperature
performance. Compared to conventional additives, the
working treat rate of the new additives is much wider.
Furthermore, a high performance can be achieved by using

only small amounts of expensive EVA copolymers.
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pol yal kyl (et h) acryl ate pol ymer havi ng nunber average nol ecul ar wei ght M
of from 10QQ {3, +100QQ ,@/ mol and a pol ydi spersity Mv Mh of from1l to 8 and
at | east one ethylene vinyl acetate copol ynmer conprising units being
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in the al kyl resi . 2...The conpasi t.ion according to claim1 wherein said
pol yal kyl(ﬁe’t h) Z‘c%y%l%é’toél&&:a’?rrgro onprises at |east 50 % by weight of units
bei ng derived framlalasyl ofreth)genyyat @s thavicig 14 tko pbi vearborvatens i n the
al kyl residue. 3. The conposition according to claiml or 2 wherein

pol ydi spersity MWTITTofVEed Sp IV AFVEEMEEHPacr Yirattd Fa1¥mer %% Gon t he

range of from libol® 3 /nfb1 THE GOMRASIIYR RGGQN di)at & Cleaign b wherei n
sai d pol yal kyl (et h)acryl ate pol yirer “conpri ses ‘units which are derived from
hydr oxyl - cont ai minwg nononmers and/ or (neth)acryl ates of ether alcohols. 5.

The conpositiona%CQ%rd%ngntoe%%_heastvonelo%cyg%t%reggghn cl ai ms wherein

sai d ethyl ene vifyl-“4Cet at'€ copdiymer “Conpr i*Ses from 2 rd™ 50 wei ght % of

vinyl acetate. cbhprising units being derived from at least one alkyl
(meth)acrylate having 1 to 30 carbon atoms in the

alkyl residue.

2. The composition according to claim 1 wherein said
polyalkyl (meth)acrylate polymer comprises at least 50
% by weight of units being derived from alkyl
(meth)acrylates having 7 to 15 carbon atoms in the

alkyl residue.

3. The composition according to claim 1 or 2 wherein
polydispersity Mw/Mn of said polyalkyl (meth)acrylate

polymer is in the range of from 1.1 to 5.

4, The composition according to claim 1 wherein said
polyalkyl (meth)acrylate polymer comprises units which
are derived from hydroxyl-containing monomers and/or

(meth)acrylates of ether alcohols.

5. The composition according to at least one of the
preceding claims wherein said ethylene vinyl acetate
copolymer comprises from 2 to 30 weight% of vinyl

acetate.



6. The conposition according to at | east one of the preceding clains
wherein said ethylene vinyl acetate copol yner conprises from30 to 80

wei ght % oounittissdei ng derived from at | east one al kyl EoEEPR@ONYISAS €
having 1 to 30 carbon atonms in the alkyl residue. 7. The conposition
according to at |east one of the preceding clains wherein said ethyl ene

vi nyl acetate copol yner conprises from% to 40 wei ght % of units being
derived fromethylene. 8. The conpositi A accordi ng to at | east one of the
precedi ng clains wherein said ethylene vinyl acetate copol yner conprises
fromO to 20 weight% of units being derived fromconononers. 9. The
conposi ti or -acchdi e satt ogasic coneliof thve apr dceditngnel @fnghsherein said
et hyl ene vinyl acetat opgal_yner s an r er mol_egul_ar i_ght M
of from 1000 to%fgﬁ%éjgﬁ%g%%%ﬂ%la&%ifﬁelnc%r%lgisiet| r%%g%cgrl |y$‘1Lg at%oet\ag‘[%el east
one of the precedipng yvelcal mBmphiarseisn fSaind 3@t iyl ane wainylt saceat atng teopol yner
conprises from30 to 90 wei ght % of units being derived fromat | east one

al kyl (met h) acr Yeatd REANET o™ B e dfFet 206me iyt HESHRACTYdsitdue. 45

11. The conposi tjon RCa0Nd nG 18, 8ash0ne At ha necediing.cl aims
wherein said ethylene vinyl acetate copolyner is a graft copol yner having
an ethylene vinyl acetate copolyner as graft base and an al kyl

(meth)acrylate ving 1 to 30 _carbon ato in.the alkyl residue as graft
ayer) 12 The dBlpoorBiost SAeborHing T Mo L St S5 Che M8 gnt rati o
of graft base te@:@cafdin@yerins wWhetrke nr argel eftrfinemel vintyd E®taka The
conposition according to at | east one of the preceding clains wherein the
wei ght ratio of €&icd YFsILy ARPILERetch ) &ery Patte gél yireidhtto ©4i dréttsyl ene vi nyl

acet ate copol yrr%reiin% ida-the 4 ange of i fnemls5:1 to 1:1. 14. The conposition
according to at least one of the preceding clains wherein said conposition

is an additive conposition conprising at nost 70 % by weight of diluting

oil. 15. The conposition according to .at | east qne of the edi ng cl ai ns
wher ei 1’ saitd conPsITIBN ¢ 4"F GRI G Borgogitt (67 ol $ing &t | east 70 %

by wei ght fuel @idecclfngThe CaPAsSIdricam aCGer dithg 1t Chain115 sherei n said
fuel oil conprises a mneral oil. 17. The conposition according to claim15
or 16 wherein s&PFlYEISoidoMEEHHSISs €S Bi dditesel0 @igights of units

being derived from comonomers.

9. The composition according to at least one of the
preceding claims wherein said ethylene vinyl acetate
copolymer has a number average molecular weight Mn of

from 1000 to 120 000 g/mol.

10. The composition according to at least one of the
preceding claims wherein said ethylene vinyl acetate
copolymer comprises from 30 to 90 weight% of units
being derived from at least one alkyl (meth)acrylate

having 7 to 15 carbon atoms in the alkyl residue.
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havi ng 1 wo 2d11c8s4aon at ons. 19. The conposition accor di RgTIEP2@l0ALIHIL S
wherein said biodiesel conprises at |least 10 % by weight of fatty acid
esters which are derived from net hanol and/or ethanol and saturated fatty
aci ds. 20The nethod of using a corrpositigm conprising at |east one

pol yal kyl (et h) acryl ate pol ymer havi ng 4> nunber aver age nol ecul ar wei ght Mh
of from 1000 to 10000 g/ nol and a pol ydi spersity MV Mh of from1l to 8 and
at | east one ethylene vinyl acetate copol ynmer conprising units being
derived frdm-at Theastonmes idlioyl a@rstidiacr JHoattd RA@disg ohet @ L3¢ hear bon at ons

in the alkyl regldue 43 | QW L IPLRLELS J 1 fiUele SYROS! UiONS: acetate
copolymer is a graft copolymer having an ethylene
vinyl acetate copolymer as graft base and an alkyl
(meth)acrylate having 1 to 30 carbon atoms in the

alkyl residue as graft laver.

12. The composition according to claim 11 wherein the
weight ratio of graft base to graft layer is in the

range of from 1:1 to 1:8.

13. The composition according to at least one of the
preceding claims wherein the weight ratio of said
polyalkyl (meth)acrylate polymer to said ethylene vinyl

acetate copolymer is in the range of from 15:1 to 1:1.

14. The composition according to at least one of the
preceding claims wherein said composition is an
additive composition comprising at most 70 % by weight

of diluting oil.

15. The composition according to at least one of the
preceding claims wherein said composition is a fuel

0il composition comprising at least 70 % by weight

fuel oil.

16. The composition according to claim 15 wherein said

fuel o0il comprises a mineral oil.

17. The composition according to claim 15 or 16 wherein

said fuel o0il comprises biodiesel oil.
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The composition according to claim 17 wherein said
biodiesel comprises fatty acid esters which are
derived from monohydric alcohols having 1 to 4 carbon

atoms.

The composition according to claim 18 wherein said
biodiesel comprises at least 10 % by weight of fatty
acid esters which are derived from methanol and/or

ethanol and saturated fatty acids.

The method of using a composition comprising at least
one polyalkyl (meth)acrylate polymer having a number
average molecular weight Mn of from 1000 to 10000
g/mol and a polydispersity Mw/Mn of from 1 to 8 and at
least one ethylene vinyl acetate copolymer comprising
units being derived from at least one alkyl
(meth)acrylate having 1 to 30 carbon atoms in the

alkyl residue as flow improvers in fuel compositions.



